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BECHIPOBOJAHAS CEHCOPHASA CETH IJs1 MOHUTOPHUHTI A JIECHBIX
TEPPUTOPUIL
Bboiinos A.K., MokpuHckuii A.A.
Cankr-IleTepOyprckuii rocy1apCTBEHHBIN JI€COTEXHUYECKUN YHUBEPCUTET
umenu C.M. Kuposa, Cankr-IlerepOypr

KitoueBble coBa:0ecripOBO/IHbIE CEHCOPHBIE CETH, MOHUTOPHHI, OECHpOBOJHAS CBA3b,
pacrpezieieHHbIe CUCTEMBI, OectipoBoiHbie ceTH, bCC.

B mannoii HayuHO# paboTe mpejcTaBieH aHajJu3 BUIOB M CIIOCOOOB BEJACHHS MOHHUTOPHHTA
JIECHBIX TEPPUTOPHIA, TJIe TPEIIOKEHBI 000CHOBAHUS B MCIIOIH30BAHUH OECITPOBOAHBIX CEHCOPHBIX
cereit (BCC) nns cbopa m 00pabOTKM MOHHMTOPHHTOBOM HH(poOpMamnuu. B cTaThe paccMOTpeHBI
xapakrepuctrka bCC, Hag&XHOCTh U TpeOOBaHUS K €€ MOCTPOCHUIO ¢ YU4ETOM OCOOCHHOCTEH MX
pa3BEépThIBaHUA Ha JiecHOM Tepputopuu. llpemmoxena st pa3paboOTKH  CTPYKTYpHO-
¢ynkunonanpHas cxema bCC.

WIRELESS SENSOR NET WORK FOR MONITORING FORES TAREAS
BoitsovA.K., Mokrinsky A.A.
St. Petersburg state forest technical university, St. Petersburg

Keywords: wireless sensor networks, monitoring, wireless communication, distributed
systems, wireless networks, WSN.

This scientific paper presents an analysis of the types and methods of monitoring forest areas,
where the use of wireless sensor networks (WSN) for collecting and processing monitoring
information is largely justified. The article discusses the characteristics of the WSN, reliability and
requirements for its construction, taking into account the peculiarities of their deployment in the
forest area. A structural and functional scheme of the WSN is proposed for development.

Beenenue

3arpsA3HEHUE JIECOB, OLCHKA KOJIOIMYECKOIO COCTOSIHMSA, MPEkKAEBPEMEHHOE OIpeAeIcHHE
BO30yauTenel Ooyie3HEH M BCHBIIIEK MAacCOBOIO pa3MHOXKEHMs BpeauTenei jeca — ogHa U3
IVIABHBIX 1€ MOHUTOPUHTA JIECHBIX TEPPUTOPHUI.

Paznuuaror  ciexyroomme  crnocoObl  BEJEHMS ~ MOHUTOPHMHIA  Jieca:  CIIyTHUKOBBIH
(KocMHYECKUI),aBUAIIIOHHBIN U HA3€MHbIM MOHUTOPHHT (puc. 1).

Cnocodsl 2BegeH1A
MOHMTOPKHIE N&coE

h 4 h h

. CIYTHUECGERIH .
ABWMBELHMOHHEIA oo \ Ha3zemMHBIX
?1DHIl-1|TCI MHT (KoCMUueCkiX) rmHuT:J MHT
’ P MOHUTOPUHT i M

Puc. 1 CnocoOsr MOHUTOpPHHTA JTeca

CryTHUKOBBIH (KOCMHYECKUH) MOHHUTOPUHI HEOOXOIUM JUIsl TMPEKIACBPEMEHHOM OLICHKU
METEOPOJIOTUYECKOH, MOKApHOM, CAHUTApHOW M JIECONAaTOJIOTMYECKOM OOCTAaHOBKM B JIECy.
BrimonHseTcss ¢ NOMOIIbI0 KOCMUUYECKHUX CPENCTB HAOJIOJEHUs, JaBasi BO3MOXKHOCTb IOJYYEHHS
MOJTHOM KapTHHBI Ha OOJBIIMX TeppuTOopusiX. CHUMKU CO CIYTHHKA B MH(pPAKpacHOM aMana3oHe



nepesaloTcsa Ha aHAJUTUYECKYI0 cTaHIMio Ha 3emie. [lomydyeHHble naHHBIE 00pabaThIBAIOTCS MO
0JI0KaM, 4TO MO3BOJISIET, K IPUMEPY, ONPEIEIUTD JIECHON TOoXkKap.

ABHaIMOHHBII MOHUTOPHHI BBIIIOJIHAETCS C NIOMOUIbI0 HEKOHTAKTHOW CBEMKHU PAa3INYHBIMU
JeTaTeNbHBIMU  anmnapataMd  (OeCHWJIOTHBIMU — JIETAaTENbHBIMU  amlapaTaMd, BepTOJIETaMH,
camMo€TaMH), KOTOpble HE B COCTOSSHUM MOJHATHCS BbINIE TpaHUI] Tponochepsl (I10CTUYb
KOCMUYECKOW BBICOTHI). JlaHHBIH MOHUTOPUHI OCYIIECTBISETCS MJsi OOHApyKEHHUS JIECHBIX
I10’KapOB, BCIIBIILIEK BPEAUTEEH U NTATOJIOTUM, a TAK)KE JJI1 HHBEHTapHU3alu1 Jieca.

HazeMHbIII MOHUTOPUHI MPUMEHSIETCS JUIsl OTCJIEKHMBAaHUS COCTOSHHUS Jieca MPH IOMOIIA
BBIIIIEK, HA3EMHOI'0 TPAHCIIOPTA, KAMEP BHUJIEO-CIIEKEHMS, @ TAKXKE Pa3IMUHbIX JAaTUMKOB. JlaTunku
YacTO YCTAHABIMBAIOTCS Ha BBIIIKM, Kak W BHAEOKaMephl, padoTaioniye aBTOMATHYECKU
NPOJOIDKUTENbHOE BpeMsi. Bes mHopmanus Gpuxkcupyercs u nepeaa€rcsi ucnerdepy, KOTOPhId U
oOpabaThIBaeT 3TH JaHHbBIC. JlaHHBIA B MOHUTOPUHTA (P (GEKTHUBEH, KOT/1a UMEETCS BO3MOXKHOCTh
CO3/1aTh JOCTaTOYHOE KOJMYECTBO TOYEK MOHHMTOPMHIA JIECHBIX TEPPUTOPUHN, OOECTEUSHHBIX
O0ecrniepeOoHOM AIIEKTPUUIECKON YHEPTHEH.

becnpoBoaHas cBA3b Ha JIECHOH TEPPUTOPHHU

CucTtemMbl CIyTHUKOBOM CBSI3W U BEIIaHUS — OOJBINONW KOMIUIEKC 00OpPY/IOBaHMs, B COCTABE
KOTOPOTO MMEETCSI PETPAHCIITOP Ha OpOHUTE M ONpeAeNEHHOEe KOIMYECTBO HAa3eMHBIX MOJIBUKHBIX
U CTallMOHAPHBIX CTAaHLUU. SBIsIeTCS ONTUMAIBHBIM PEIICHHEM TaM, TJie HEBO3MOXHO MPUMEHHUTh
CTallMOHAPHYIO CBSI3b M3-32 OTCYTCTBHS HWHQPACTPYKTYPHI, CIOXKHBIX METEOYCIOBUI WM
HEJ0CTATOYHOTO TOKPBITHS. [l03TOMY Ba)KHBIM MPEUMYIIECTBOM JAHHOTO BUJA CBS3H SIBISIETCA
HE3aBUCHUMOCTH OT reorpauueckoro mojJoKeHus, penbeda, OnepaTUBHOCTh Pa3BEPTHIBAHUS, a IS
yAan€HHBIX JIECHBIX TEPPUTOPUN — ITO eII€ 10 CPABHEHUIO C ONITOBOJIOKOHHOM M COTOBOM CBSI3BIO -
CHW)KEHHasl CTOMMOCT.

SpkuM TpUMEpOM TMPUMEHEHUS CHOYTHUKOBOM CBSA3U SIBISIETCS TMEpeaoBas CHUCTeMa
KOocMUYecKoro Mouutopunra jecousmenennii «KE/IP», co3mannas nmo mHunmatue BcemupHOro
donna nukoi npupoxas! Ha JlanpHem BocToke Poccun. Cuctema mo3BosiseT BBISBISATH HE3aKOHHbBIE
pPYOKH B KeIpPOBO-IIMPOKOIUCTBEHHBIX Jiecax. B ee OCHOBE JekaT alrOpUTMbI aBTOMATHYECKOTO
aHaJIM3a KOCMHYECKUX CHUMKOB CPETHETO pa3pelIeHHs sl BEreTallMOHHOTO W CHEXHOTO MepHo/Ia,
KOTOPBIC MOCTYMAIOT HA TUCTICTUYSPCKUIl MyHKT B peKUMe OHaiH [1].

Takxe HeManoBaXkHOH sABJsETCs pa3paboTka rpynmbl Komnanuil «Vckpay psaa CIyTHUKOBBIX
KOMMYHUKAIIUOHHBIX pEIEeHU s paboTHUKOB Jieca. OJHUM U3 HHUX SBISIETCS KOMILIEKC
000pyIOBaHUs, TO3BOJSIONIETO OpraHu3oBath Wi-Fi-ceTH HEMOCPEeICTBEHHO B JIECOMOJIOCE.
OcHOBHOE 000pyIOBaHKE, KOTOPOE MOTPeOyeTCs— cama CTaHIHS CIYTHUKOBOW cBsizu u Wi-Fi-
poyrep [2].

Jpyroe 3HauuMoe pelieHHe, HO YK€ Ha3eMHOr0 MOHUTOpPHUHIA Jjieca ObUIO IPEI0KEHO
ydenbeiMu 13 Llpu-Jlanku u3 yHuBepcurera 000poHbI [3].OHM TPEATIOKMIN CBOIO CHCTEMY H
METOJI0JIOTHIO, KOTOPYIO MOXHO HUCIIOJIb30BaTh J1JIsi OOHAPYKEHUS JIECHBIX M0KApPOB HAa HAYAJIbHOM
stane ¢ nomouibto bCC, rae mid neperaun JaHHBIX OT CEHCOPHOTO y371a K LIUTI03Y, UCIIOJIb3YeTCs
monyns nrf24L01 (puc. 2), KOTOpHI UMEEeT MaKCHMAIBHYIO JaIbHOCTh mepenaun 100 M B jecHOU
cpene. s cOopa NaHHBIX C CEHCOPHBIX Y3JI0B, Haxojsdmmxcs 3a npenenamu 100 M, u ams
MIPOCTOTHI CBSI3U CEHCOPHBIE Y3JIbl 00bEIMHEHBI B KJIACTEPHI.

Taxke yu€nsle u3 Munone3un u Maaiisuu NpeACcTaBUId U IPOAHATIU3UPOBAIN IIOBEICHUE
MOJIEJIC pacmpocTpaHeHus MOoTeph Ha Tpacce LoRa BOmM3M 3emim ¢ Manoil BBICOTOW aHTCHH
nepenaTyrka U MNpueMHUKa OoT 3eMiad. Kpome Toro, oHu npeiactaBwind HeueTkyro mozaenb ANFIS
1Sl TIPOTHO3UPOBAHUS MIOTEPh HA IYTH Y 3€MJTU B PA3JIMUHBIX TPOITUUECKHUX YCIoBUsAX (puc. 3) [4].
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Puc. 2 Pa3memnieHne CEHCOPHBIX Y3JIO0B H Puc. 3 IIpumenenue HA3MEPUTENBHOTO
KJIACTEPHBIX TOJIOBOK Ha miomany 200 x 200 m obopymoBanuss LoRa, a d4yrp HmXke mpeacTaBicHa

apxurextypa ANFIS

Bmecrte ¢ Tem B Poccun Obuia cosziana cucteMa MOHUTOPHHTA JIECHBIX MacCHBOB, KOTOpas
COJICP)KUT  PacHpEeAesIEHHYI0 TI0 JIECHOMY MAacCHUBY CETh YIPaBISIEMbIX BHUIEOKaMep,
YCTaHOBJICHHBIX Ha BBIIIKaX, CHA0OKEHHBIX MEpelaTIYMKaMu BHJICOJIAaHHBIX, [IEHTPaJbHBIA cepBep,
JIOKaJbHble  cepBepbl.  Kakaplii  JIOKalIbHBIA  CEpBEP  COEOUHEH  BBICOKOCKOPOCTHBIMH
OecrpoBOHBIMH KaHAJIAMU CBS3U C NepeJaTuMKaMH BHICOJAHHBIX BHIIEOKaMEp, pa3MEIICHHBIX B
panuyce IeHCTBHS 3THX KaHAIOB [5].

Kpome Toro ocobyro M3BECTHOCTH MpUOOpeNia CUCTeMa HAa3eMHOro MOHMTOpUHTa «JlecHoit
Jlo3op» [6], cocrosimas u3 pacrnpeenéHHON CUCTEMbI BUICOKAMED; KAHAIOB CBSI3H, COSIUHSIOIINX
BUJICOKAMEPBI C CEThIO HMHTEPHET; CEepBEP CHUCTEMBI, TOJKIIOYEHHBIH B CETb WHTEPHET;
IIPOrpaMMHOE OOECIIEUEHUE CEpBEpa CUCTEMBI; 00OpPYIOBAaHUE ABTOMATU3UPOBAHHOIO paboyero
MecTa orepaTopa; MporpaMMHOe obecrieueHre aBTOMaTU3UPOBAHHOTO pabouero mecta. Ha xaxmoit
BBIIIKC YCTAHOBJICH IMepeAaTyuk BuAcoAaHHbIX (Omoku WIi-Fi), COCIMHEHHBIX CKOPOCTHBIM
0ecIIpOBOIHBIM KaHAJIOM CBS3H C JIOKAJIIbHBIM CEPBEPOM OIEpaTopa B JIECHUYECTBE.

CTouT OTMETUTb, YTO B HACTOSILEE BpeMs JIeCHas OTpacib OLIyIIaeT MOTPeOHOCTh B
pELIEHUSIX CUCTEM HAa3eMHOI'0 U KOCMHYECKOIO0 MOHMTOPHHIA, OATOMY OoJjiee MOAPOOHO ¢ HUMHU
MOYXHO 03HAKOMHTBCS B CTaThe COBPEMEHHBIC OCCIIPOBOHBIC TEXHOIOTHH B JIECCHOM X03sHCTBE [7].

B nmemsax pemeHus Ha3eMHOrO MOHUTOPMHIA TakKXe MPEMJIOKEHBl pPEIICHHUS B BUIC
YCTAaHOBJEHHBIX CEHCOPOB B Jiecy YpaJdbCKUM TOCYJapCTBEHHBIM  JIECOTEXHHUUYECKUM
yHuBepcuretoM [8]. JlaHHBIE CEHCOpBI CIOCOOBI 00ECHEeYUTh OINEPATUBHBINA JUCTAHLMOHHBINA
KOHTPOJIb HaJ HE3aKOHHBIMM pPYOKaMu JIpEBECUHBI, JICCHBIMU TOXapaMu, IepeMelleHue
TPAHCHOPTHBIX CPEJCTB, a TAK)KE TAKCALIMOHHBIX HaOdrogeHni. OOBEKTOM HCCIEOBAHUS YUEHBIX
spisuicst  Jlecomapk wumenm JlecoBomoB Poccum B ExarepunOypre, riae HMHCTPYMEHTOM
UCCIICIOBAHUS  CIYXWJIM PaJMOYacCTOTHBIE YCTPOWCTBA, OOBEAMHEHHBIE B OECHPOBOIHYIO
cercopuyio cetb (BCC) (puc. 4, 5). B cratbe Takxke BeAETCs peub 00 HMCCIEIOBaHUH 3BYKOBBIX
CHEKTPaJbHBIX XapakTepuctuk Oensommn Taiira u Shtil, rme mnpeacraBneHHas MeToauKa
pa3paboTaHa Ha OCHOBE aHaJIM3a 3BYKOB JIECa U BbIIEJIEHUS CHEKTpa paOOThl MUIBHBIX YCTPOHUCTB
(HampuMmep, LENHBIX), U3JAIOUIMX 3BYKH, OTJIMYAIOLIMECS OT IIymMa BETpa M LIENIECTa JIUCTHEB.
Taxoke vccie0BaH IIyM padOoTaoIUX arperaToB ¢ OEH3MHOBBIMU U IU3€JIbHBIMU JIBUTATEIISIMU.
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Puc. 4 Mopenn smeMeHTa JIeCHO! cpeapl: S — Puc. 5 Cxema pacmonosxeHus
panuovacToTHEIN ceHcop; V1 u V2 — o0beM cTBoa 1 panrovYacTOTHBIX CEHCOPOB HakapTe ((hparMeHT)
KPOHBI IepeBa; € — KOMIUICKCHAS JUAIEKTPUISCKasi
MpoHHIIaeMocTh (1 — cTBOIIA; 2 — KPOHBI; B — BO3yXa; II
— TIOYBBI)

MOIIHOCTh  3JEKTPOMArHUTHOM SHEPruHM, M3JIY4aeMbIM pPaJUOYaCTOTHBIM CEHCOPOM,
YaCTUYHO OTpa)kaeTcsi OT TOBEPXHOCTEM WM TMOIJIOIIAETCS JJIEMEHTaMHU JIECHOM cpeabl
OJTHOBPEMEHHO, 3TO NMPOUCXOAUT MHOIO pa3, MO3TOMY HANPSKEHHOCTh B KAXJOW TOYKE JIECHOH
CpeJlbl 3aBUCUT OT MHOXECTBA (PAKTOPOB.

BosmoxkHocTh nenosb3oBanust BCC 1y1st MOHMTOPHHTA JIECHBIX TEPPUTOPHH

JlecHOl MOHUTOPUHI THpeanojaraer cOOp [aHHBIX COCTOSHHUS JIECOB Ha OIPOMHBIX
TPYAHOIOCTYITHBIX TEPPUTOPUSIX, rnue 4acTo pa3BepThIBaHUE MIPOBOJTHBIX
MH()OKOMMYHUKAITMOHHBIX CETEH HEBO3MOXKHO. Pemmnth nmannyto npobiemy no3Bossitor bCC.

B03MOXXHOCTh pa3BEPTHIBAHHMSI CETH B CIOKHBIX CHUTyallus, OTCYTCTBHE (DU3MUECKUX
KOMMYHHKallMi ¥ MHUHHMMAaJIbHBIE pa3Mepbl CEHCOPHBIX YCTPOWCTB, AenaioT TexHojoruto BCC,
XOPOIIIO aJaNTUPYEMOH JIIsl MOHUTOPUHTA Jieca.

Coenunenus oTaenbHBIX y310B BCC OCYMIECTBISIIOTCS TMPU TOMOIIM TAaKOW (HU3UYECKOM
cpelbl, Kak paJMOKaHalbl, MpeacTaBisfone co0oil (¢usndyeckyro cpeay, B  KOTOPOM
PacIpoCTPaHsAIOTCA CUTHAIIBI — HOCUTENHU HHGOPMALIMU B BUIE€ PaJHOBOJIH.

Xapakrepuctuka bCC

BCC, wucnonb3yeMble [Ji1 MOHUTOPUHIA JIECHBIX TEPPUTOPHUIA o0nagarT  psAIOM
NPEUMYIIECTB 10 CPaBHEHUIO C TPAJUIHMOHHBIMH PEIIEHUSIMH: OTCYTCTBHUE IPOBOIHBIX
KOMMYHHKAIIMH CYIIECTBEHHO 00JierdyaeT MpoLecc pa3BepThIBAHUS M PEKOH(PUTYpUPOBAHUS CETH,
CHIDKaeT CTOMMOCTh CHUCTEMbI, ABTOHOMHOCTb M MHUHHMATIOPDHOCTb YCTPOWCTB, a TaKxkKe
o0OecreynBaeT BO3MOXHOCTh HUX pa3MEUIeHHs B TPYIHOAOCTYMHBIX MeCTaX M Ha OOJBIINX
paccrosiHusx [9, 10].

BCC MonuTOpHHra jileca — 3TO KOMIIBIOTEPHAs CE€Th, KOTOpasi 00pa3oBaHa CEHCOPHBIM TTOJIEM
pPa3IUYHBIX JAaTYUKOB — CETEBBIX Y3JIOB, KOTOPBIE OCYLIECTBISIOT JIOKALUIO, H3MEpPEHHE MU
¢bukcalui0o  TapaMeTpoB  OKpY)Kalolled  cpefbl  JIECHOM  TEpPUTOPHUM,  BBITOJIHSIOMIUX
NpeBapUTENIbHYI0O 00pabOTKy H3MEpEHHBIX MapaMeTPOB, OCYIIECTBISIONIMX B3auMOJCHCTBHE
(mpuem/mepenady) Mexay co0oil M mepeiady MAaKeTOB IaHHBIX Ha 0a30BYIO CTaHIUIO IO
paaroKaHay I JaJTbHEUIeH criernaibHOl 00paboTKy.

Cencoproe mnone BCC cocTouT M3 Y37I0B PazaMyHOro (PYHKIMOHAJIBHOTO Ha3HAYCHMS,
KOTOPBIC OCHAIICHLBI Ppa3JIMYHBIMUA JaTYUKaMKU KOHTPOJIA, H3MCPCHHA, q)HKCElI.[I/II/I n c60pa
napaMeTpoB OKpyKarouieil cpenbl. Y3en cetd (puc. 6), OOBIYHO COIEPKUT IATYUK, KOTOPBIH
BOCTIPUHUMAET WH(POPMAILIHUIO PA3TUYHOTO TMPOUCXOKICHUS OT BHEIIHEH Cpebl, MUKPOIIPOIECCOp,
namsTh, MpPHUEMOINEpPeaTINK KW AaBTOHOMHBIM MCTOYHMK NHUTaHUS, TMPU 3TOM (YHKLIHMOHAIBHO
JAaTYUKH MOT'YT OBITH Pa3 IMYHBIMHU.
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['MaBHBIM KOMIIOHEHTOM CEHCOPHOTO y3Iia SIBISETCS HEMOCPEACTBEHHO CaM CEHCOp, TO €CTh
YyBCTBUTEIBHOE YCTPONCTBO, coOmparomiee WHOOPMAIIUIO Pa3IMIHON MPUPOJBI 00 OKPYKaAIOIIEH
CpeJie JIECHBIX TEPPUTOPHIL, a TAKXKe TaHHBIC, PACTIONOKEHHbBIE Ha Hel (puc. 7).
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Puc. 7 Pa3znuuHble THIBI JaTYUKOB

CeHcopbl TONYYalOT HMHGPOPMALMIO OT OKPYKAIOIIEH Cpeasl JIECHBIX TEPPUTOpUIl B
aHaJIOTOBOM BHUJE, JallbHeWmMe JeiictBus 1o o0paboTke W mepepade HMHPOpPMALUU
OCyHIECTBIISIETCA B IIMU(POBOH (OpMe MPEICTaBICHUS JaHHBIX, B CBSI3M C 3TUM B CEHCOPHOM Y3IIe
HEOOXO0JMMO HayIMuue aHanoro-uudposoro npeodpazosaters (ALI) (puc. 8) [11].
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Puc. 8 CeHcOpbI IIOJIy4arOT apaMeTPhl OKPYXKAIOLIEH Cpelibl B BUIE aHATOTOBBIX CHTHAJIOB

B ceHcopHOM y351€ COIEpPXKHUTCS TaKKe BBIYMCIUTEILHOE YCTPOWCTBO, COCTOSIIEE U3
MUKpPOKOHTpoOJUIepa  (MHUKpOmpoIreccopa) ©  HaMsTH. Mukporiporieccop  BBITIOJHSET
MIpe/IBapUTENbHYIO 00pabOTKY, a B MaMITH OCYIIECTBIIAETCS BpeMEHHOE XpaHeHue qaHHbIX oT ALITT
WIH IPYTHX y3JIOB IO MOMEHTA UX TMIEpeIadr 10 CETH IO 3apaHee pa3padOTaHHBIM aITOPUTMaM.

Jlns HemocpeCTBEHHOW Mepelaud MaHHBIX U B3aumopaeHcTBus ¢ npyrumu ysinamu BCC u
IUTF030M/KOJUIEKTOPOM B COCTaB CEHCOPHOTO y3JIa BXOJIUT MPUEMOTIEPETATINK (TPAaHCUBED).

Jlnst obecriedeHUsT SJIEKTPONUTAHUS BCEX KOMIIOHEHTOB y3J1a B €ro COCTaB BKIIFOYACTCS
ABTOHOMHBIN UCTOYHUK MTUTAHUS C JUTUTEIHHBIM 3aI1aCOM JIEKTPOIHEPTHUH.

Jlns moBbllieHus KadecTBa W 3((EKTHUBHOCTH KOHTPOJIS OKpPY)KAIOIIEH Cpelbl JECHBIX
TEPPUTOPHUH JIJISi OJTHOBPEMEHHOTO JETCKTUPOBAHUS MHOXKECTBA IMAPAMETPOB PA3IUIHON MPUPOIBI
JTaHHBIE COOUPAIOTCS - MYJBTUCEHCOPAMHU.

Tak 1JIs1 OIEHKM TIOKAPOOTACHOCTH Y3€JI CEHCOPHOH CETH — MYJIBTUCEHCOP, MOMKET
coJlepKaTh TEPMOJATUYHK, NAaTYMK BIIAXXHOCTU MOYBBI, OCAIKOMEP, KOTOPHIE OCYIIECTBISIOT yUYET
apaMeTPoB VIS ONPEICIICHHS JISCHOTO MOKapa U €ro BO3MOXKHBIX 0YaroB BO3TOPaHUSI.

Baxxnoii xapaktepuctukoit BCC sBnsieTcss BO3MOKHOCTh PETPAHCIISINY MTAKETOB JaHHBIX OT
y3J1a K y3JIy, 9TO 00eCIeunBaeT MacTa0HOCTh cOopa MHGOPMAIIUU CO 3HAYUTEIBHBIX TUTONIAIeH
3a cuéT yCTOMYMBOI CBA3HOCTH Y37OB. [I03TOMY, KOTia BBIXOJIUT U3 CTPOSI OJUH WM HECKOIBKO
y3JI0B, TO JJaHHBIC TIPH JTFOOBIX YCIOBUSAX OYAYT MepeaaHbl Ha MUTIO3.

CtouT OTMETHUTb, 4TO mpeumyiiecTBaMu TexHonorun BCC sBnsieTcs camoopraHu3aus u
CIIOCOOHOCTH K CAMOBOCCTAHOBJICHHIO, YTO OCOOCHHO Ba)KHO TP MOHUTOPHHTE TPYIHOIOCTYITHBIX
necHbIX TeppuTopuil. IloaTOMy B3aMMOJEHCTBUE Y3JIOB MPOMCXOIUT IIOA3TAMMHO, OT OJHOTO
YCTPOMCTBA K JPYroMy MapIIpyThl Iepeaadu (GOPMHUPYIOTCS 110 arOPUTMaM, KOTOPhIC YIUTHIBAIOT
OCOOCHHOCTH TEPPUTOPHH, BIUSAIOIIME HA CBSI3HOCTh Y3JIOB M MX COCTOSIHHE. Takoe
B3aMMOJICHCTBUE 00CCIICYMBACT KOHEYHOE YHCIIO IEePEChUIOK IMAKEeTOB JAHHBIX IO CEHCOPHOMY
MOJIFO I IOCTHXKCHUS ILTI03a KAKIBIM Y3JIOM, HE3aBUCUMO OT (PU3MUYECKOTO COCTOSIHHS Y3JIOB.
OTa BO3MOXXHOCTh OOECICYHMBACTCS ONTHMAJILHOW CBSI3HOCTBIO Y3JIOB, JAIOMIAs BO3MOYKHOCTH
MEHBIIIEeH MePEeChUIKU JAHHBIX MPH BBIXOJE HEKOTOPHIX U3 HUX.

Ecnu HeoOXxomumo ompeneanTh KOOPAMHATHI y371a, & COOTBETCTBEHHO U MECTOTIONOKCHHE
ydacTKa MECTHOCTH, TJi€ MPOBOAUTCS cOOp 3TON MH(GOpMAILUU, TO y3€ll CEHCOPHOUN CETH OOBIYHO
ocHamiaeTcss Moxayiem GPS, mpu MOMOIIM KOTOPOTO M MOXHO OIEPAaTHBHO ONPEICIHTH €ro
JIOKAIIHIO.

Texnomoruss BCC wmoxxeT OBITh HCIOJIB30BaHA COBMECTHO C JIPYTUMH TEXHOJIOTHUSMHU
OecrpoBOTHOM Mepenayu JaHHbBIX, TaKOH, HampuMmep, kak GSM, mo3Boss TeM caMbIM HE TOJIBKO
YBEJUYHTh IUIONIAb OXBaTa JIECHOM TEPPUTOPUHU, HO M YIYUIIHTh KAa4€CTBO W JOCTOBEPHOCTH
MOHHUTOPHHTOBOW WH(POPMAITUH.

OOMeH TaHHBIX MEXKAY y3JdaMu



BCC 6a3upyrorcs Ha NPUHIMIIAX, TEXHOJIOTUSAX M HPOTOKOJIAX OECHpOBOIHOM CBS3U, U
OecrnpoBOJHBIX crocobax mepenadyu JaHHBIX. B kauecTBe (usuueckoit cpenbl nepemaun B bCC
UCTOJIB3YIOTCS PAIHOBOJIHBI COOTBETCTBYIOLIUX JUANIA30HOB.

B Hacrosimiee BpeMs CyIIECTBYET OOJbIIOE KOJMYECTBO CTaHAAPTOB, ONPENEIIOIUX Kak
TOTIOJIOTUM TAKHX CETeH, CXeMy B3aHMHOI'O PACIOJIOKEHHUS y3JI0OB M JIMHUN, COCAMHSIOIUX ITH
Y3JIBI, TaK ¥ B [IEJIOM apXUTEKTYPY.

Haubonee pacnpoctpanenst BCC, nmoctpoennsle Ha ocHOBe cranpaptoB rpymmnbsl WPAN,
KOTOpbIE TpeJHa3HAa4YeHbl [UIS OpraHM3alud OeCHpOBOJHON CBSI3M MEXAY pPa3TUYHBIMA
ycTpoiicTBaMu Ha orpaHndeHHOW miomanu (cnenudpukanus |IEEE802.15), Ho mpu mocTpoeHU™
BCC ucrnons3yrores u apyrue cranaapts (puc. 9) [12].

OCHOBHBIE NPOTOKMEl G2CNPOESAHLE
CEHCOPHED CaTal

802.15.4 ZigBee GloWPAN DigiMesh

Puc. 9 Ocnosunsle potokossl BCC

Taxske BaXHO OTMCTHUTDB, UTO €CJIM B Ha3BAHUH TCXHOJIOTHU CCHCOPHBIX ceten HpI/I6aBH$IeTC$I
ab0peBuatypa «adhocy, KoTopasi 0O3Ha4YaeT sl TaHHOW LEIn», 0 CUTYaIlun», TO 3TO O3HAYAeT,
YTO AATYMKHU OPTaHU30BBIBAIOTCS B adhOC - CCTU AJId BBIMTOJIHCHUA KOHKPCTHBIX 3a/1a4.

[Tpu oOMeHe MaHHBIMU O JIECHOUM TEPPUTOPHH MEXKAY y3JIaMu WH(OOPMAIIMOHHOE COOOIIEeHHE
pazOuBaeTcsi TporpaMMaMy TIepeladd JaHHBIX Ha HeOOodbImMe OJOKKW JaHHBIX, KOTOPHIC
HA3BIBAIOTCS MTAKETaMHU.

Tak kak JecHble TaHHBIE MOTYT OBITh JIOCTATOYHO OOJBIIOTO 00BEMA, TO TaKOE COOOIICHHE
y3eNn-nepelaTIuK MONUIET LETUKOM, HO Toraa Tpaduk ceTH OyAeT JOCTaTOYHO OOJNBIIMM, YTO
OydeT MNpensTCTBOBATh B3aUMOJIEUCTBUIO JPYrHMX Y3710B ceTd. Kpome 3TOro, BO3HHKHOBEHHE
BO3MOXXHBIX OIIMOOK TpU Tepenaye OOBEMHBIX COOOIIEHUH MPUBOAUT K OONBIINM 3aTpaTaMu
BpeMeHH. OCHOBHBIM BBIXO/IOB B TAKOM CUTYallMH SBJISETCSA pa30MeHHe COOOIIEHNUI Ha TTaKeThl.

[Taker — ocHOBHas equHUIA WHGOPMAIIMU B KOMIBIOTEPHBIX ceTsX B ToMm yucie u B BCC.
[Ipu pa3OueHuu NaHHBIX HA MAKEThl CKOPOCTh MX IMEpelayd BO3PACTaeT Ha CTOJIBKO, YTO Ka)JIbIil
y3€JI CE€THU NMOJIYUaCT BO3MOKHOCTh IMPUHHUMATh U NICPCAABATh JAHHLIC MPAKTHUYCCKU OJHOBPCMCHHO
C IpYrUMH y3JIaMHu.

Taxke mnpu pa3OMeHMM JaHHBIX Ha MAKEThl K TIepeJaBaeMbIM JaHHBIM J00aBIseTCS
crienManbHas WHpOpManus: HEOOJbIINE yIpaBiseMble OJOKM, Ha KOTOphIe pa3OMBaroOTCA
nH(GOPMAIIMOHHBIE COOOIIEHUS; 3ar0JIOBOK, B KOTOPOM YKa3bIBa€TCs aApec y3Jia-OTIPaBUTEN, a
TaKke HHpopMaIus Mo coopy OJIOKOB JAaHHBIX B MUCXOJHOE MH(POPMAIIMOHHOE COOOIIEHUE TIPU MX
npuéme y3JIoM-TIOJyJaTeieM; Tpeusaep, B KOTOPOM COJEPKUTCS HMHGOpMAIMs UIsl TPOBEPKU
0e301mMO0YHOCTH B Mepeaade maKeTa.

[IpoTokomnsl ceTelt 1000 TOMOIOTUN PEATH3YIOTCS Yepe3 3ar0JIOBKH, KOTOPBIE 100aBISIOTCS
K TIaKeTaM 0 Mepe TOro, Kak OHH MepeAatoTesi Mo ceTeBbiM ypoBHsM (puc. 10). Kakplit 3aronoBok
CBA3BIBACTCA C KOHKPCTHBIM YPOBHCM M B KaXXJOM IIOCJICAYIOIICM YPOBHC BOCIPHHHUMACTCA KakK
4acTh MaKeTa.
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Puc. 10 Paz6uenue naGOpMaMOHHOTO COOOIIEHNUS Ha MTAKEThI U1l OOMEHA JaHHBIMU MEX/Y Y3JIaMH

[Ipn nmocrtymieHny makera B MPUHUMAIOIIUN y3€Jl, 3arOJIOBKM COOTBETCTBYIOIIUX YPOBHEHN
UCTIOJNIB3YIOTCS JUTS BBI30BA (DYHKIIMU TIPHEMa B IPUHUMAIOIIEM Y3JI€ U IIPH Nepeiade MaKeTa BbIIIe
- 3TOT 3aroJIOBOK N3bIMAETCSI.

Knaccupukanus 1aT4uKoB

JlaTurKy TO3BOJISIOT M3BIEKATh, U3MEPATH, (DUKCHPOBAThH, HAKAIUIMBATh, 00padaThHIBATh U
nepenaBaTb MHPOPMAIMIO O COCTOSHUM JIECHBIX OOBEKTOB. DTO MOXKET OBITh MH(pOPMALUS O
nornomennn CO,, MereoycioBwid, penbed, MOJOKCHHE W TUHAMHUKA HCCICAYEMOTO OOBEKTa.
[TosToMy JaTYMKKM MOXKHO KiacCu(UIIMPOBATh CIeayIoNMM oopa3oM (puc. 11).

MHara- Buonoruueckue
CTYMEHYATEIS
QOaHo- Hucno TEXHONOMH
M npecdpazosanui WHTerpaneHue — —{ 3nNemeHTHbIE
CTyMEHYATEIR . HMIraToBNEHWA
BHEPMUK
KOHTEKTHE 2 AHANOMOBRIE
BaanmmoeAcTEME © -
A hnac:?uq; iﬁiuuﬂ BEug Hs:‘rii”nToe:belx
WHOO P ALK A
BaCKOHTaKTHEE Uutpoetie
AKTHEHLIE SHepreTMYeckne Hucno naMepaeMes Hrcno BeINONHAEME OfHo-
CBOWCTEA EEMAYHH PYHEURA DyHELM OHANEHE S
THomo-
MacHeHwe CQOHOMEDHEIE MHOroMepHEIR
(OYHELM OHANEHE S

Puc. 11 Knaccudukanus naTunkos

DHEpPreTUYecKrue CBOMCTBA BXOJHBIX BEJIMYMH JIATYUKOB TMO3BOJISIIOT Pa3/IETUTh UX MO BUIY
BXOJIHBIX BEJIMYMH Ha aKTHBHbIC W TaccuBHbIe [13]. B aKTHBHBIX JaTYMKAaX BXOJIHBIC BEIHYHHBI
MMEIOT HHEPTeTUYECKYI0 MpUpoAy (HampspDKEeHHe, Cuiia TOKa M T.J.), B MAaCCUBHBIC K€ BXOJHBIC
BEJIMYMHBI UMEIOT HEAHEPTETUUECKUI XapakTep (JIEKTpUUecKasi EeMKOCTb, COMPOTUBJICHHUE U T.11.).

[To 9yuciay BOCIPHHMMAEMBIX, U3MEPSIEMBIX M NPEOOpa3yeMbIX BEJIMYWH MOKHO BBIJIEIUTH
OJTHOMEpHBIC HATUYUKU, ONEPHUPYIOIMINE C OMAHOW BEIWYMHOW M N-MEpHBbIe (MHOTOMEpHBIC WU
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MYJIBTUCEHCOPBI), BOCTIPHHUMAIOIIHE HECKOIBKO (N), OOBIYHO pa3IMYHBIX BXOAHBIX BeaH4HH [14].
[Ipu STOM MHOTOMEpHBIE CEHCOPHI MOTYT WUMETh OOIIME AJIEMEHTHl W IMO3TOMY OBITH TIPOIIE
COBOKYITHOCTH OJHOMEPHBIX TaTYNKOB, BOCIPUHUMAIOIINX U U3MEPSIOIIMX CTOJIBKO e BEJTHMYMH.

Ilo wuyucny BbIMONHAEMBIX (DYHKIMH MOXHO BBIICIUTh OAHOQYHKLMOHAJbHBIE U
MHOTO(QYHKIIMOHANbHBIe jaaTtdukd [13]. MHorodyHKIMOHAIBHBIE MOTYT IIOMHMO OCHOBHOM
GbyHKIMK (BOCHIpUATHE BEIUYUHBI U (OPMUPOBAHHE W3MEPUTEIBHOTO CUTHAJAa) MOTYT BBIIOJIHAThH
P JOMOMHUTENBHBIX (YHKUMH. MHOroQyHKIMOHAJIBHBIE AATYMKH HMHOTAA HA3bIBAIOT TaKXkKe
MHTEJUICKTyadbHBIMH. K TakuM JaTdukaM MOKHO OTHECTH aHAJIOTOBBIE M IU(MPOBBIC JATYHKH C
CYMMHpPOBAaHHEM CHTHAJIOB, C TI€pECTpaBAEMbIMHM AJAaNTUBHBIMH pEXKUMaMU paboOTHl |
rnapaMeTpamu, ¢ aHajJoro-mudpoBsIM MPeoOpa30BaHUEM, C METPOJIOTHYECKUM OOCTY)KHUBAHHEM H
JaTYUKH  CO  BCTPOCHHBIMH  MHUKpOIIpoleccopaMu.  JIOMONMHUTENBbHBIMU  (YHKIHUAMU
MHOTI'O()YHKIIMOHAJIBHBIX CEHCOPOB MOTYT OBITh: KOPPEKLHsS MOTPEUIHOCTEH, XpaHEHWE CUTHAJIOB,
orepanuu 00pabOTKH JaHHBIX U QUIbTpAIM, TPEOOPa3OBaHKE «IIOJs CUTHAJIOB B M300pa’keHHE,
3alUTa OT BIUAHUSA TIOMEX.

Ilo uwmcny mnpeoOpazoBaHMii JHEPTUM U BEIIECTBA JaTYUKH MOXKHO pPa3JeIUTh Ha
OJJHOCTYIIEHYaThle 1 MHOTOCTYIIEHYAThIE.

[lo TexXHONOTMM W3TOTOBIEHUS  JATYMKH MOXHO  pa3feluTh Ha  3JIEMEHTHBIE,
M3roTaBIMBaeMble U3 HaOOpa OTAENbHBIX AJIEMEHTOB, U MHTErpajbHbIE, B KOTOPBIX BCE COCTABHBIE
AJIEMEHTHI IaTYMKA U3rOTABIMBAIOTCS OHOBPEMEHHO 10 MHTETPATbHON TEXHOJIOTHH.

Oco60 BBIAENAIOTCS OMOJOrMYECKHE IATYMKHM, B KOTOPBIX B KayeCTBE UYYBCTBUTEJBHBIX
AJIEMEHTOB HCIIONB3YETCS PELENTOpHAs 4YacTh OMOJIOTMYECKHX OpPraHOB YYBCTB, (EPMEHTHI U
JpYyTHUE BEILECTBA, a TAKXKE — JIEKTPOHHAS YacTh, (POPMUPYIOIIAs U3MEPUTEIbHbIE CUTHAIIBL.

Ilo B3aMMOAEHCTBHIO C WMCTOYHMKAMU WH(POPMAIMU JATYUKH JEJATCS Ha KOHTAKTHBIE U
0eCKOHTAKTHBIE (IMCTAaHIIMOHHOTO aciicTBus) [15].

[lo BUIYy M3MEpPUTENBHBIX CHTHAJIOB AATYHKH JACTSATCS HAa aHajioroBble u mmdpossie. s
aHanmu3a paboThl AHAJIOrOBBIX M IM(POBBIX JaTYMKOB JOJDKEH OBITh  MCIIOJIB30BaH
COOTBETCTBYIOUIHMIA BUAY aHAJTH3UPYEMBIX CUTHAIOB MaTEMaTHYECKHUI anmapar.

Bbonbioe ymcno natuukoB B paccMmarpuBaeMblx BCC i necHOM oTpaciu sIBISIOTCA
AIIEKTPHUYECKUMH, YTO OOYCIIOBIEHO YAOOCTBOM TMEpeqadd 3SJIEKTPHUUECKUX BEIMYMH C BBICOKOM
CKOpPOCTBIO, YHHBEPCAIBHOCTb AJIEKTPUUYECKUX BEJIMYMH (JIH0OblE APYrue BEJIUYMHBI MOTY OBIThH
npeoOpa3oBaHbl B AIIEKTPHUYECKHUE W HA0OOPOT), OHU TOYHO MpeoOpa3yroTcs B HMU(PPOBOH KOI H
MO3BOJISIIOT IOCTUTHYTh BBICOKOM TOYHOCTH.

Oco6ennocTu npumenennst BCC Ha jecHbIX TeppUTOPUAX

AHTpoIOreHHoe BIMSHUE Ha Jieca, reorpaduueckue u JaHamadTHbIe 0COOEHHOCTH JIECHBIX
TEPPUTOPUI BBIIBUTAIOT HA TMEPBBIN IUIAH PEIICHHUE 3ala4d ONTHMAaJIbHOTO PACIOJIOKECHHS Y3JI0B
CeTH Ha JIECHBIX ydacTkax B BbIOpaHHOW apxutekrype BCC. Jleca ¢ uX HEOJHOPOIHOCTHIO
CTPOCHUS, TUIOTHOCTH JPEBOCTOS, PA3IUYHBIM TeorpaduuecKuM IOJIOKECHHEM CYIIECTBEHHO
BJIMSIOT HA BO3MO>KHOCTU MH(POKOMMYHHKAIIMOHHOTO B3aUMOJICHCTBUS BHYTPU CETEH.

[IyTe mpOXOKIEHHS PAJAMOBOIH OT MapHIPyTHU3aTopa K NPUEMHHKY JaTduka ¥ OOpaTHO
KpaifHe pa3HooOpa3eH - OT MPsIMON BUIMMOCTH /10 HAIpPaBJICHUS, CHIBHO 3aKPBITOIO KPOHAMHU U
CTBOJIAMU JICPEBBEB. B OTIIM4ME OT MPOBOIHOM CBSA3H, T/Ie TapaMeTPhl TOCTOSTHHBI B 0ECTIPOBOTHOM
CeTH PaJUOKaHANbI Mepeaud JaHHBIX UMEIOT CIy4yaiHble MapaMeTpbl, YacTO JOBOJIEHO CIIOXHO
aHaJIM3UpPyEMBIE.

MexaHu3M pacnpoCTpaHEHUs] pAJAMOBOJIH pa3jMyeH, HO B OCHOBHOM MOXET OBITh
NpeJCTaBICH OTpakeHueM, naudpaxiueir u paccesauem [16]. BombmHCTBO crcTeM paboTarOT B
MECTax C OTPAXKAIOIIMMHU 3JIEMEHTAMHU, I/Ie HEeT NPSMOM BUAMMOCTM aHTCHH NepeAaTyhka M
IIPUEMHHUKA, a HAJIWYME BBICOKMX [C€PEBbEB BbI3bIBACT OOJIbIINE AU(PAKIHOHHBIE MOTEPH.
bnaronaps MHOTOKpaTHBIM IEPEOTPAKEHUSAM OT PA3IMUYHBIX OOBEKTOB, PAJUOBOIHBI MPOXOJISAT
Pa3IMYHbBINA MYTh.

BeimepaccMoTpeHHBIE 0COOCHHOCTH OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HA PELICHUE 33134
BbIOOpa M OOOCHOBAHMS APXUTEKTYPbl CEHCOPHOM CETH, ONTHMAJbHOIO pPa3MEIEHHs Y3JIOB-
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CEHCOPOB Ha OOJBIIUX TEPPUTOPHUSAX, MOMHMO 3TOT0, HEOOXOAMMO TAKXKE YUUTHIBATH U JApPYrue
0COOEHHOCTH TEPPUTOPUIL 3eMeb JiecHoro pouaa(puc. 12).

Hanuuve 00LerToE
pacnonoHeHHB Ha NecHoA
TEPPHUTORMA

v v v v

Hanw4ue odbexToE
OXPaHE! ¥ 3allUvTeI
Necoe

BNMIocTe NHHWA
anexTRONSpEaaY
(N3

HEMWYHE NPOCEK 1
NECOYCTROMTENEHRIX
aHaKO3 1 Op

HAMMYHE HensaHo i
A0pard

h 4 ¥
YAaneHHoCTE Hanu4K=

TEXHONOMMYSCKAY
00BLRITOR 0T NecHod
TEPRHTOPHU

ABTOMODHNEHBIE
TRacc, necHaE= 1
NeCOEQIHBLE Jopar

Puc. 12 Hanmune uHBIX 00BbEKTOB Ha JIECHOW TEPPUTOPHH, BIHUSIOIINE HA BO3MOKHOCTH HH(POKOMMYHHUKALIOHHOTO
B3aUMOJICHCTBUS BHYTPH CEeTel

Ceroanst texnonoruu bBCC, aBISOTCA 4yTh JIM HE €IUHCTBEHHBIMH TPHU MOMOIIM KOTOPBIX
YCIIEIIHO PEINAIOTCs 3a7ayd KOHTPOJII W MOHUTOPHMHIA COCTOSHUS JIECOB, OOecHedrBaroliye
JUITUTEIBHOE UCIIOJIb30BaHUE CUCTEMBI 0€3 HEOOXOJUMOCTH 3aMEHbI €€ YCTPOICTB U3-3a OTCYTCTBUS
HHEProoOeCIeUeHU U UX TEXHUIECKOTO 00CTYKUBAHUS B MECTAaX Pa3BEPTHIBAHUS CETH.

Ucxons u3 ompenenenuss BCC — 3T0 COBOKYNHOCTh MHUHHATIOPHBIX HEOOCTYXHUBAaEMBbIX
pacrpene€HHbIX B MPOCTPAHCTBE BBIYUCIHUTENBHBIX YCTPOWCTB, MMEIOIIUX B CBOEM COCTaBE
JaTYNKA (CEHCOpPHI) M TPHEMO-TIepealoNIie YCTPONCTBA, pabOTalIINe B pPaJAHOIUANA30HE H
o0Opa3ylolmue caMOOPraHU3YIOUIYIOCs — HMH(OPMAIMOHHO-BBIYUCIUTENbHYIO  cHCTeMy cOopa
00paboTku U nepepayn uadopmarmu [9].

B BCC noanepxuBatoTcs pa3iuyHbIe THIBI CETEBBIX TOMOJOTHI, HO HanboJee MOAXOAIIIeH
JUISI. MOHUTOPHUHIA JIECHBIX TEPPUTOPUN SIBISETCS SUYEUCTas TOMOJOTHUS, TJe Bce MOTHI (y3Jbl)
00yanaT QYHKIUIMA MapIIpyTH3AIUH.

B03MOXHOCTH CaMOBOCCTaHOBIJIEHUS CETEW SYEUCTON TOMOJOTHH B CIy4ae BBIXOAA U3 CTPOS
HEKOTOPBIX MOTOB MpPH JIECHBIX MOXKapaxX WM JIPYrUX HETaTHUBHBIX BO3ACHCTBUAX IO3BOJISAT
JIOCTAaTOYHO OBICTPO (OPMHPOBATH CETh C HOBOM KoHburyparwmei [9]. Uudopmarus, cooupaemas
CeThI0, TEpPEeAAeTCs] Ha IUII03, SBISAIOMIUNUCS TAaKUM K€ MOTOM, KaK M BC€ OCTaJIbHBIE, HO C
pacmupeHHoH (QyHKIIMOHATBHOCTBI0. OH BBINOJHSET KOOpAMHUpYIONUE (YHKIUHU, CBS3aHHBIE C
opranuzamei paborel BCC, cBf3aH ¢ KOPHOPATUBHOW CETHIO C TIOMOIIBIO TPOBOAHON WIIH
OecrpoBOIHOM CBSI3U U HE MMEET B CBOEM cocTaBe ceHCopoB.ClelyeT 3aMeTHTh, YTO CEHCOpPHBIE
CETH MOT'YT OBITh Pa3BEPHYTHI HA MACIITA0OHBIX TEPPUTOPUSX C YHCIIOM Y3JIOB MOPSIKA HECKOIBKUX
COTEH WJIM JJaXKe THICSIY KaK B MpeJieax OJJHOTO JICCHUYECTBA, TaK U HECKOJIbKUX, WU Jake Ha BCel
necHoil Tepputopun peruona. [{ns sdpdextuBHoro npumenenuss bCC B cuctemax MOHUTOPHHIA
JIECHBIX TEPPUTOPHMI y37Ibl Tpe[jaraeTcsi pacroiaraTb HE MPOW3BOJIBHO, a [0 3apaHee
pa3paboTaHHOMY ILIaHYy.

Peanuzanus minaHa pa3MenieHHs] CEHCOPHBIX Y3JI0B MOXKET OCYIIECTBIATHCS KaK HA3eMHBIM
CIocOo0OM, Tak M C MOMOMIBIO APOHOB M aBHALWU. BBIOOp TOTO MM MHOTO Ccrocoba 3aBUCUT OT
Macmtada JECHOW TepPUTOPHUH, YAAIEHHOCTH €€ OT HACENEHHBIX MYHKTOB U 1€ MPOBOJIUMOTO
MOHUTOPHUHTA.

TpynHOCTh ycTaHOBKH Kadens — pakrop, kotopbiit 1aét BCC HEeocmopuMoe peruMyIIeCTBO.

BCC ucnons3yior 4 criocoba nepeaaun gJaHHbIX (puc. 13).
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BacnpoeogHele BECC

W W W W
paguonepesady e uHdpakpacHoe nasep paguonepenady e
Y3KOM CTIEETRE MaMYYEHHE h pacCeAHHOM ChekTpe

Puc. 13 CriocoObl nepenaun JaHHbIX, ucnoib3dyembie BCC

[Ipu oxgHOuYacTOTHOM paauonepenade (B Y3KOM CIIEKTpe) MepeaTiuku U MPUEMHHUKHU
HACTPAWBAIOT Ha OMPEACIEHHYIO YacTOTY, MaHHBIA CIOCO0 OYEHHh CXOX C BEIaHHMEM OOBIYHOM
panguoctaniuu. I[lnomans Bemanus 4,5 KMZ, mpsiMasi BHJMMOCTb He oOsi3arenbHa. [lpu
paauonepesade B pacCesHHOM CIIEKTPE CUTHAJIblI NEPEJAIOTC B HEKOTOPOW IOJIOCE 4YacToT, I'Ze
JOCTYIIHBIE YaCTOThI pa3/IeJICHbl Ha KaHAJIbI.

BCC pn1st MOHMTOPHHTA JIECHBIX TEPPUTOPHH

[IpuMeHHUTENBPHO K apXHUTEKType HHPOPMAIIMOHHON CHUCTEMBl MOHUTOPHHIA JIECHBIX
TEPPUTOPUI BBIIEISIIOT TpU YpOBHS (puc. 14).

YpOBHYW 8 apEWTSKTYpe
MHOpMaUMOHEOA CHCTEMBI
MOHHTOPHHIE NESCHBLE
TEPEUTORHE
| T '
YPOEEHL CEHCOPHLLE
YEMNOE (CEHCOpHOE CEEEPHEI YPOEEHE KMTMSHTCKMA ¥pOBSHE
none)
A L

Puc. 14 YposHau B apxutekrype VIC MOHHTOPHHTA JIECHBIX TEPPUTOPHUIL

Kaxxnomy ypoBHIO COOTBETCTBYIOT CBOM allllapaTHble U MPOrpaMMHBIE CPEJICTBA.
ArnmapaTHble CpeiCTBa IEPBOT0 YPOBHS — 3TO Y3JIbl U IILIIO3.

CepBepHBIIi  YpOBEHb  COCTABISIET OOOpyAOBaHHE, OOeCleUYuBaoIiee JalbHEHIIee
nepeMerieHue B 00paboTKy MOHUTOPHUHIOBOM MH(pOpPMAIMK B KOPIIOPATUBHOM CHCTEME, a TAKKe
WHTEPHET, KOTOPhIE BMECTE B3aMMOJECHCTBYIOT C ammapaTypodl CEHCOPHOM CETH 4Yepe3 IUIHO3bI.
VIMEeHHO Ha 5TOT ypOBEHb LIIIO3 MEPEAAET NaHHBIE CEHCOPOB, KOTOPHIE B JAJIBHEUIIEM MPOXOASLT
OCHOBHYIO 00pa0OTKy, XpaHEHHE U IO 3alpocaM IepelaloTcs Ha IMOJIb30BaTEIbCKUIl YPOBEHb B
BUIe yIOOHOM ISl aHAJIH3a.

Knuentckuit  ypoBeHb oOcHamaercs pabdoYMMH CTaHIMSIMH, OPUEHTHPOBAHHBIMH Ha
00paboTKy OoNbIINX 00bEMOB pazHOPOAHON HMH(pOopManuu. OTAETBHBIA €r0 CETMEHT COCTaBIISIOT
paboune CTaHIUM, OCHAIIEHHBIE MPOrPAaMMHBIMM CpEICTBAMU BUPTyaJM3allMM U aHalu3a
(yHKIMOHUPOBAHUS CEHCOPHOH ceTH. Bce 3TH cpeacTBa MoAKIIOYEHBI K CepBEP MOHUTOPHHTOBOM
CUCTEMBI 1O MTPOBOIHOM CETH WJIM 110 UHTEPHETY.

Ha ocnoBanuu I'OCT 24402-88 u TOCT P UCO/MEK 29182-1-2018 [17, 18] (puc. 15), a
TaKke HaydHelx pabor yuéHeix wu3 CIIOTJITY [9], pexkomeHayeTcss cXema CTPYKTYPBI
WH(POPMAIIMOHHOW CUCTEMBl MOHUTOPUHTA JIECHBIX Tepputopuii (puc. 16).
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Puc. 16 Ctpykrypa nHGOPMAIIHOHHOW CUCTEMbI MOHUTOPUHTA JIECHBIX TEPPUTOPHIA

Hcnonp3oBanue crmocOOHOCTH Y3JI0OB PETPAHCIUPOBATH COOOIIEHUS MOXHO OO0ECHeunuTh
3HAYUTENbHYIO TUIOMIAb TOKPBITUS JaKe MPH MaJod MOIIHOCTU TiepeaardyukoB. MHbopmanus
nepenaércss OT OJHUX JAaTYMKOB K JPYTUM MO HENOYKe U B UTOTE OMKaWIIMe K y3JIy JaTYHKU
cOpackIBalOT €My BCIO aKKYMYJIHPOBaHHYIO0 MHGOpMaluio. J{Js BHIMOMHEHUS YKa3aHHBIX (QYHKIUI
Ha KaXX]IbIil 1aTYUK ycTaHaBIuBaeTcs cnenuannsupoanHas OC.

Crenyer OTMETHUTH, YTO pacCMaTpuBasi B3aUMOICHCTBUE KIIMEHTCKOTO U CEPBEPHOTO YPOBHEH
y aBTOpPOB pabOTHl MMEETCs 3ajell B JAaHHOW OOJIACTH MO CO3JaHHMIO alropuT™Ma paboThl cepBepa
anmnapaTHO-MPOrPaMMHOT0 KOMIUIEKCA C UCIOJIb30BaHUEM JATYUKOB YIIIEKUCIIOTO ra3a JJis TOUHBIX
nokazanuii B Jiecy [19], rme BhIAeNCHBI IVIaBHBIC YacTH: y3€J-COOp JaHHBIX, OpOKep-OTIpaBKa
JIaHHBIX, CcepBep-00paboTKa U  CTPYKTYpUPOBAHHWE JaHHBIX, aJIMUHHUCTpPATOP-YyIpaBICHUE
OCHOBHBIMH TIapaMeTpaMU CepBepa u pe3ysIbTaTaMH ero paboThlI.

Hanéxnocts pynkuuonupoBanuss bCC npu MOHUTOPHHTE JIECHBIX TEPPUTOPUIL

[Tpy MOHUTOPHHTE JIECHBIX TEPPUTOPHI OOJBIIOrO pa3Mepa, 3a4acTyi0 TPYTHOIOCTYITHBIX,
BBICOKasl HaJIEXHOCTh (DYHKIIMOHUPOBAHUS TaKHX CeTei obecrieunBaeTcs 3a CU€T (PyHKIIMOHAIBHO
3JI0)KEHHOM B HEW YCTOMYMBOCTH K OTKAa3y OT/ACJBHBIX Y3JIOB 10 pPa3IMYHBIM MPUYMHAM
(mosiBNeHUE TOMEX, MPEMATCTBUH, (PU3NYECKUX MOBPEKICHUIT). DTO MO3BOJSAET UCHOIL30BaTh U
JKCIUTYyaTUPOBAaTh CETh HAa  JIECHBIX  TEPPUTOPUSAX C  PaA3IUYHBIMH  TAaKCALIMOHHBIMH,
AHTPONOTCHHBIMU M JaHAMA(THBIMA XapaKTEPUCTHKAMHU, KOTOpPbIE HEOJHOKPATHO OKAa3bIBAIOT
HETraTUBHOE BIMSHME Ha Tiepenady cooOmeHuit B cetd. [Ipm 3TOM y371BI CaMOCTOATENHHO
OTIPEACINSAIOT ONTHUMANbHBIE MApHIPYTHl JOCTABKH JAaHHBIX U KOPPEKTUPYIOT UX MPU HU3MEHEHUU
TOMOJIOTMM CETH M0 YyKa3aHHBIM NpPHYMHAM, MOdTOMY B aeiicTBuTenbHOCTH BCC sBIsIOTCS
camoHacTpanBaeMbIMU. Ho B JIOOBIX CiIy4asiX IOCTYHMHBIMU [JISl KaKIOTO Yy3Jia OKa3bIBAIOTCS
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TOJIbKO CEHCOPBI, HAXOAAIINeCs B 30HE ASHCTBHS IPYT Ipyra, OJTHAKO CEHCOpHAsl CETh MPOJI0JIKAET
MOJTHOIIEHHO (PYHKIIMOHUPOBAThH M MPEIOCTABIATh HEOOXOAMMBIE TaHHBIM JIa)Ke €CJIM CEHCOp WIIN
rpyIIa CeHCOPOB, IPHHAIICKABILEH ceTH BbIiIeT u3 cTpos (puc. 17).
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Puc. 17 IlpuMep onpe/esieHus ONTHMaIbLHOTO MapIIpyTa IIPM HEMCIPABHOCTH OJIHOTO M3 Y3JI0B

OOpaTuM BHHMMaHHE Ha BBIIICHPEJCTABICHHBIM MpUMEp, A€ NpPU HApyLIEHUH Meperadyu
(mepedy€pkHYTHIA y3el) o0ecreunBaeTcs CO3AaHHe HOBOTO MyTH (IITPUXOBAaHHBIC JUHWH). Takas
BO3MOYKHOCTh 00€CIEUMBAETCS 3aJI0’KEHHBIMU B aJITOPUTM IPOTrPaMMHBIMHU cpelicTBaMH. Mapiipyt
«B 00x01» (opmupyeTcs ONn-line ¢ y4éroM pacronoeHus ONMKAHIINX COCEAHUX Y3JIOB, YeM
obOecrieunBaeTCsl peKOHPUTYpaIHs CETH 6€3 OCTAaHOBKHU €€ PabOoTHI.

Hlmo3pl, Kak oOsA3aTenbHOE 00OpYIOBaHME CETH  arperupyoT MOHHTOPHHIOBYIO
uHpopMaLuo, KoTopas (okycupyercs OOJbIINM KOJIMYECTBOM pa3IM4YHBIX JATYUKOB M 3aTeM
nepechlIaeTcsl Ha Hero, chOPMUPOBAHHBIMU Ha y3J1aX HH()OPMAITMOHHBIMU NTAKETAMHU C JAHHBIMH O
COCTOSIHUM JIECHBIX TeppuTopuil. B 1muito3e mnpoueccopoM IO cHeNUaIbHBIM — AJITOPUTMaM
OCYILIECTBISICTCSI OKOHUYAaTeNbHass 00paboTKa MOHUTOPUHTOBOW HWHGOpPMAIMA W 3aTeM I10
KOMMYHHKAIIMOHHOH cucTeMe nepenaéres nosib3oparesnaM MC nis aHanus3a U DpUHATHS PELLICHUH.

Bce y3mbl, KOTOpBIE HCHONB3YIOT ISl B3aMMOACHCTBUS OECHPOBOIHBIC paJMOKAHAIBI —
CHAa0XEHbI aHTCHHAMHU.

[lepenaua makeTOB MOHUTOPHHIOBBIX JAHHBIX MO0 CEHCOPHOMY IOJIIO K IITFO3Y IMPOBOIHUTCS
OT CEHCOPHOro y3ia K 1uito3y. Eciu naHHOE yciioBHE HE BBINOIHSAETCS, TO HAaKEeThl JaHHBIX
MEePeIaoTCs MOCIEI0BATENFHO OT y3/1a K JPyroMy OJMKalIIeMy y3iy MoKa MakeT HE JTOCTUTHET
IITI03a.

Taxoke BaKHO OTMETUTB, uTO ceHcopHoe nojie BCC Heo0X0AUMO CTPOUTH KaK COBOKYITHOCTh
OeCIIPOBOJIHBIX CEHCOPOB, Pa3BEPHYTHIX HA JIECHOM TEPPUTOPUU HA YCIOBUAX HX YCTOHUMBOM
CBSI3HOCTH JUI OOeCTIeueHHsT HaJEKHOM CBSI3U MEXKIy y3JIaMH, , y3JIamMu U 1uto3oM. KonmndyectBo
CEHCOPOB y KaXIOI'0 y3J1a ONPEIEIIeTCs TakKe HE0OXOAMMOM TOYHOCTBIO MOHMTOPUHIA JIECHON
TEPPUTOPHUH.

3akJ/roueHune

Cerogns texnonoruu BCC sABISIOTCS MPaKTUYECKH €JMHCTBEHHBIMH MPH ITOMOIINA KOTOPBIX
MO’KHO YCIIEUIHO pellaTh 334l MOHUTOPUHIA JIECHBIX TEPPUTOpPHUH, oOecreurnBas BO3MOXXHOCTb
JUTATEIEHOTO WCTIONB30BAaHUSl CHUCTEMBI 0€3 HEeoOXOIMMOCTH 3aMEHBI €€ YCTPOWCTB B MeCTax
pa3BEPTHIBAHUS CETH.

JUia TmpaKTUYeCKON peanu3alliu CTPYKTypHO-(QyHKIMOHaIbHOW cxeMbl BCC mnpoBenéx
00OCHOBaHHBIH 0030p 000pyIOBaHMSA, AaNMapaTHbIX KOMIIOHEHTOB M CIIOCOOOB Mepeaadu
MH(POPMAIINU HA JECHBIX TEPPUTOPHSIX.

[lpemnosxxena MC wmonuTopunra neca c mnpuMeHeHuneM bCC, kotopas obecrneunBaet
s deKTUBHOE pelIeHHE 3a/1a4 KOHTPOJISI TEPPUTOPHUN C MaJIBIMU 3aTpaTamMu. Pa3BépThiBaHHE TaKOH
CeTH PEKOMEHIYeTCS B TPYAHOAOCTYIHBIX JIECHBIX TEPPUTOPHUAX, TI/I€ CIOXKHO U JIOPOro
pearu30BaTh KJIacCHIeCKHe IPOBOIHBIE CETH.
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B cratee Taxkke paccMoTpeHa KOH(pUrypauus ceTd, rie (yHKIHMOHAJIBHO 3aJ0KeHa
YCTOMYMBOCTh K OTKa3y OTAEIBHBIX Y3JI0B [0 pa3JIMYHBIM MPUYMHAM, KOTOPBIE SBISIOTCA
CaMOHACTpPauBAaeMbIMU. JTO IO3BOJSIET HCIIOJIB30BAaTh U JKCIUIyaTUPOBATh CETh Ha JIECHBIX
TEPPUTOPUAX C  PaA3IMYHBIMU  TAKCALMOHHBIMM, AHTPOIOTE€HHBIMM M  JIAHAIIA(QTHBIMU
XapaKTePUCTHKAMH.
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yHuBepcureT, 2022. — C. 199-206.
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HNPUMEHEHUE BECITWJIOTHBIX JIETATEJIBHBIX AIIITAPATOB JJISA
HNCCIIEAOBAHUSA 'A3OHOB B PA3JIMYHbBIX 9KOJIOI'MYECKHUX YCJIOBUSAX
ABannarosa T.B., Baruzos M.P., [logay:xxknasa A.A.
Cankr-IleTepOyprckuii rocynapCcTBEHHBIN JIECOTEXHUUECKUH YHUBEPCUTET
umenu C.M. Kuposa, Cankr-IlerepOypr

KiroueBrle cioBa: Ta30H, 3KOJIOT'HA, 6€CHI/IHOTHBIe JICTATCJIbHBIC allllapaThbl

B cratne ommcaHn HepBBIfI 9Tarl c60pa AAaHHBIX IO U3YYCHUIO I'OPOJCKHUX Ia30HOB C MPUMEHCHUEM
OCCIIJIOTHBIX JIETAaTeNBHBIX amnmapaTtoB. PaccmaTtpuBaeTcsi Croco0 WCCIEAOBAaHMS Ta30HOB Ha
00BEKTaxX 3€JICHBIX HacakIeHWW oOmiero mosib3oBaHusi B Cankt-IlerepOypre ¢ mpumeHeHHEM
OECIUIIOTHBIX JIETAaTENbHBIX anmapaToB. OnucaH NPOeKT METOAMKH IO UCTIOIb30BaHuI0 BJIA.

The use of unmanned aerial vehicles for the study of lawns in various environmental conditions
Dvadtsatova T.V., Vagizov M.R., Podluzhnaya A.A.
Saint-Petersburg state forest technical university, Saint-Petersburg

Key words: lawn, ecology, unmanned aerial vehicles

Abstract: the article describes the first stage of data collection on the study of urban lawns using
unmanned aerial vehicles. A method of studying lawns at public green spaces in St. Petersburg
using unmanned aerial vehicles is considered. A draft methodology for the use of UAVS is
described.

Bsenenue

l"a30H ABNAETCS OCHOBHOM M HEOTHEMIIEMOW COCTABIIAIONIEH B CUCTEME 3€JIEHBIX HACAXKIEHUI
moboro ropona [3]. B o3eneHeHnn ropofoB BaXXHOE CaHUTAPHO-TUTMEHMYECKOE, apXUTEKTYpHO-
XYIOKECTBEHHOE M 3KOHOMHUYECKOE 3HAU€HHE OTBOAMUTCA razoHaMm. KymbTypHBIM Ta30H — 3TO
MCKYCCTBEHHBII TIOKPOB, CO3/[aBaeMblil IIyTEM BBIPAIIUBAHHS PA3JIUYHBIX TPaB, MPEHMYILECTBEHHO
MHOTOJIETHUX 3JIaKOBBIX BUJIOB, 00pa3yIOLINX B Pe3yabTaTe MHOTOJIETHETO Pa3BUTHS JEpHUHY [6].

B mpomecce HMHTEHCHBHOW  ypOaHHW3allMM  IPOWCXOAWUT HEW30€KHOE 3arpsi3HEHHE
oKpyxaromei cpensl [1]. AKTyalbHOCTh T€Mbl W3Y4YE€HHS Ta30HOB OOYCIIOBJIIEHA HEMPEPBHIBHBIM
poctom u pa3ButheMm Cankrt-IleTepOypra, ero miIoTHOM 3aCTpOMKON B LIEHTPAJILHOM 4acTH ropoja,
OOJBIIMM TOTOKOM aBTOTPAHCIOPTA, BBICOKOH pPEKpEallMOHHOW Harpy3koil Ha OOBEKTHI
O3€JICHeHHsI, YTO HETAaTHMBHO CKAa3bIBACTCS HA YCTOWYMBOCTh HACAKIACHWH, B YaCTHOCTH Ta3oH. B
CBSI3U C 3TUM Ba)KHO PETYJIIPHO MPOBOAUTH MOHUTOPHUHI HacaXJIeHUH [5].

MeTtoauka paboThl

VY4YacTKu AJIi UCCIIEJIOBaHUS Ta30HOB OBUTM OIpPENEeIEeHbl 10 METOAMKE «ACCOPTHUMEHT
pacteHuii, QpyHKIIMOHAIEHBIE OCOOCHHOCTH Ta30HHBIX PACTCHHH, yXOJ 3a Ta30HOM, OTBUIATEIH,
MOCENIAIONINE Ta30HbI». MeCTONoNoKEeHHe ydacTka - npoduias Ha OOBEKTE ONpenessioch B
3aBHCHUMOCTH OT KOJIOTUYECKUX YCIIOBHI M CTENICHH PEKPEallMOHHOW Harpy3ku. Beero Ha oObekTe
BBIJICJICHO YEThIpe TUIA Npoduiisi: coaHeuHbl BeITonTaHHb (CB) — npoduins 1, conHeuHslid He
BoiTonTaHHbll (CHB) — mpoduns 2, teneBoii BbrtontanHbli (TB) — mpoduns 3, TeHeBoil He
BeitonTanHbli (THB) — mpoduns 4. I[Ipodunu 1 u 3 UMEIOT BBICOKYIO CTETICHb PEKPEAlMOHHOMN
Harpy3ku, npodunu 2 u 4 HEe UMEIOT PEKPEallMOHHOW Harpy3ku, JIMOO OHa BBIpaKEHa CIl1ado.
Metoauka Obiia gomonHeHa (oTorpadupoBaHUEM Ta30HA, Pe3yJbTaThl KOTOPOrO 3aTeM OydyT
WCIIOJIb30BaHbI JIJISl Pa3padOTKH aJrOPUTMOB MCKYCCTBEHHOI'O HMHTEJUIEKTa MO0 aBTOMAaTHYECKOMY
pacro3HaBaHUIO OOBEKTUBHBIX XapaKTEPUCTHK razoHa [4].

Lens uccneqoBanus: coOparh JaHHBIC B BUJE CHUMKOB Tra3oHa ¢ npuMeHenuem BITIA mis
WCCIICIOBAaHMS U3MEHEHHSI COCTOSIHUSA T'a30Ha B PA3IMYHBIX HKOJIOTHUECKUX YCIOBUSX.

3amaun:

1. Pazpabotath METOUKY MPOBEICHUS ChEMKHU Ta30HOB ¢ IpuMeHeHueM bJIA;

2. CoOpaTh MacCHMB JaHHBIX I pa3pabOTKu cucteM MamuHHOrO oOyuenus (M),
CTHEMATM3UPOBAHHBIX JIUIsI MOHUTOPUHTA M aHAJIN3a T'a30Ha.
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OOBeKkThl HCCIENOBaHUSA: OOBEKTAMHM MCCIEJOBAHUS SABISIOTCS 25 OOBEKTOB 3€JIEHBIX
HacaxaeHudd oOmiero mnomabs3oBaHus (3HOII) B roponme Canxt-IlerepOypre, yTBep:KIeHHbIE
Komurerom no 6maroycrpoiictBy [2]. Ha nepBom stane pabots! B 2022 rony cheMKa MpoBeaeHa Ha
10 oO6bexTax uccienoBanus. Bropoit atam cOopa MaHHBIX 3allJlaHUPOBaH Ha JieTHUM nepuoxa 2023
roja.

Pe3ynbTaThl uccnenoBanus

B pesymbraTte nmpoBeaeHus cOopa JAaHHBIX BBINOJHEHO 39 TMOJETHBIX 3aJaHHM.
Hcronp30BaHNe TEXHOJOTHIA OECHMUIOTHBIX-JIETATEIBHBIX aIllapaToB TO3BOJSIET MPOBOAHUTH HE
TOJIbKO MOHUTOPUHT B 33JIaHHBIX YCJIOBUSX, HO M o0ecreunBarh cOop MH(pOpMauy Ha HEOOIBIINX
TEPPUTOPHUAX, B YACTHOCTH 3TO MOTYT OBITh SKCIIEPUMEHTAJIbHBIE YUACTKH U IIOCTOSIHHBIE TPOOHBIE
TUIOINAH, UCCIIEAyeMbIe B paMKaX MPOeKTa Mo U3y4eHHIO ra3oHoB. Ilepes npoBeaeHnemM noiéTos B
nporpamme Google Earth Pro mpoBoaunacek npensaputenbHas OIEHKA TEPPUTOPHH IS OyayIIEero
npoBeaeHus nonéra (puc.l).

MypUHCKuUA napk (y4actok 1) ot n% KynbTypbl Ao [FpaxaaHcKoro np.

Puc.1 Paguyc cb€MKHU SKCTIEPUMEHTAIBHOM TUIONIAJAKK HAJl Ta30HOM B MypHHCKOM napke
Cankr-IleTepOypra.
Fig.1 Survey radius of the experimental site above the lawn in Murinsky Park, St. Petersburg.
B nepuon uccnenoBanus B 2022 romy coOpaHbl JaHHbIE CHMMKOB YYacTKOB ra3oHa C
nomotnipio BIUUIA (xBagpokontep DJI Air 2s). OcoOeHHOCTh CHEMKH Ta30HOB HA OMBITHBIX
y4acTKax COCTOsUIa B COOJIIOJEHUH ONpeNei€HHbIX TpeOOBaHUI MpoBeleHMH TOJETa Ha
CBEpXHM3KMX BbicOTax 10 10 wmerpoB Hajg ypoBHeM 3emiu. OcCOOEHHOCTh CBHEMKH H
MIPOCTPAHCTBEHHOE pa3pelIeHHe BBIXOJAHOTO M300pakeHUs MOJIYYEHHOTO C BBICOTHI ChbEMKH Ooiiee
15 MerpoB He MO3BONUT C(HOPMHPOBATH JETAIbHOE IMPEACTABICHHE COCTaBa Ta30HA B BHUAY
HEJIOCTATOYHOM BO3MOXKHOCTH OTOOP@KEHMsI TPABSIHUCTOH PACTUTEIBHOCTH  SIBJISIOIICHCS
OCHOBHBIM 3JIEMEHTOM Ta30Ha, MO3TOMY MPU MPOBEICHUU MOJIETOB OBLIN OMPEAEIICHBI BE BHICOTHI
0JETOB HanOOJIee MOIXOSIINX IS TIPOLIEAYPHI ChEMKH ra30HOB 3 MeTpa u 5 MeTpoB (puc. 2-3).
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Puc. 2. Ilpumep nonydeHHbIx n3oopakenuit ¢ BJIA DJT Air 2s: 3 m
Fig. 2. Example altitude images obtained from the DJI Air 2s UAV: 3 m

Puc. 3. Tlpumep nonyuerHsix uzoopakennii ¢ bBJIA DJI Air 2s: 5 m
Fig. 3. Example altitude images obtained from the DJI Air 2s UAV:5m

TexHonorusi mpoBeJeHUS MOJIETA CPeACTBAMHU ammapaTa Kjacca «MHHH» OTpalaThIBalach B
nBa stana. Ha mepBom aTame, omeparopoM ObLIO OTMEYEHO O HEOOXOAMMOCTH HCIOJIB30BaHUS
TesneonepanronHoro ynpasiuenus: bBJIA (pyunoii pexum) (puc. 4) ¢ KOHTPOJIEM BBICOTHI B PealbHOM
BPEMEHH CPEICTBAMU BCTPOEHHOI'O MPOTrpaMMHOro olecredyeHus A ChbEMKH T'a30HOB B IapKax.
[TockonbKy MOCTOSIHHBIE TMPOOHBIE IUIOMIAKHA 3a4aCTYI0 HAXOIWIMCH TOJ] MOJOTOM HACAKICHHIA,
Ha HEKOTOPBIX IUIOIIAKax ObUIM MOJIy4eHbl H300pakeHHUs JIUIIb Ha BBICOTE 3 METpa, a Ha BBICOTE S5
METpPOB, BBHUIY OCOOCHHOCTEH CTPOEHHUS IPEBECHOTO Mojiora, cOpMUPOBATH MOJIETHOE 3a/laHUE
JUIL  ero  BBIIOJIHEHUS B aBTOMATU3HPOBAaHHOM  pEXHUME  MPEJICTaBIsUIOCh  HE
nenecoodpasueiM(puc.5). Ilpu npoBegeHnu moNETa MEpel HAYAIOM €ro BBIMOTHEHHS, IS
KOHTpOJIsI paboThl HEOOXOIMMO MPOBEPUTH BCE 3aJlaHHBIE XapaKTEPUCTHKHU: BBICOTY U CKOPOCTh
nerkeHust BJIA oT Todke K TOYKeE, 3TO MO3BOJHUT M30€kKaTh OMIMOOK B XOJ€ BBITIOJHEHUS MOJIETA.
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Tak B HayuHbIX paborax [7,8] mpemnokeHbl ONTUMHU3AIMH ITOCTPOEHUS TPACKTOPHUNA MOJIETOB MpPHU
MTOMOIIH NPOTrPaMMHO-MaTEMaTHUYECKOTO allrOpUTMa Ha O6a3e peuieHus 3an1auyu Mamunas! JlyouHca.
Bropoii 0COOCHHOCTBIO TPOBEACHHS TMOJETOB, B paMKaX ChEMKH Ta30HOB Ha
HKCIEPUMEHTAJIBHBIX IUIOIMIAJKaX SBIIAJIOCh, HEOOXOAMMOCTh CHIKEHHUS Kpeicepckoil ckopocTu
BJIA, o 4-5 MeTpoB B 4ac, CBA3aHO 3TO C TEM, UTO IPU YCTAHOBKE IapaMeTpa CKOPOCTHU JABUKEHHUS
BJIA, n 3axBata 00BEKTHMBOM H300pakeHHs (KOJIMYECTBa KaJIpOB B CEKYHIY), OBICTPBIM XOJ
JBHKEHMSI BO3IYIIHOIO CY/HA, YCTAHOBJIEHHBIM I10 YMOJIYAHUIO, HE IIO3BOJISJI IIPOU3BECTH
(OKyCHPOBKY HaJ SKCIIEPUMEHTAIBLHON IUIOIIAIKON, Ha KOTOPOH ObUT paclojokKeH ra3oH, B CBSI3U
C 9TUM, Ha MEPBBIX MPOOHBIX IJIOMAAKAX OBLTH BBISABICHBI Je()EKTHI Ha MOJIYYeHHBIX (hoTOrpadusx.
Jnst pemieHusi MOCTaBICHHOM 3a/a4yM, UCCIEN0BaTeNsIMU ObUIO MPHUHATO pelieHre 00 U3MEHEHHUH
JBYX MapaMeTpoB Ha MPOTpaMMHOM ypoBHE ynpasieHus BJIA. Jlns sToro ObT CHMXKEH MEpBBIN
napaMmeTp - CKOPOCTh MOJIETA BO3AYITHOTO CYJHA, YTO MO3BOJIMJIO O0eCeunTh OoJiee MIaBHBIN X0
€ro JABWXKEHHS, B CBOIO OYEpElb, ATO IO3BOJIMIO ONTHYECKOMY YCTPONCTBY IIPOM3BECTH
(hoKyCHUpOBKY HM300pakeHUsT HaJl ra30HOM Tepen ero dorodukcamnuein. M3o0pakeHuss mpu Takoi
TEXHOJIOTUH MOJIETA, TOMYJaIUCh O0JIee YeTKUMHU, IeTaTN3uPOBaHHBIME U 0e3 1edekToB (puc. 6).

Puc. 4. Teneoneparnmonnoe ynpasienus bJIA Ha 00bekTax uccieaoBaHus
(py4HOit pesknm)
Fig. 4. Tele-operative control of UAVS at research facilities
(manual mode)
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Puc. 5. Ilon€tHoe 3ananue I BBIIIOJIHEHNS CbEMKH B aBTOMATU3UPOBAHHOM pEXUME
Fig. 5. Flight task for taking pictures in automated mode
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Puc. 6. KanubpoBka BbICOTHI mOsIéTa 1 ckopocTu ABrmkeHus bJIA
Fig. 6 Calibrating the flight altitude and speed of the UAV

BriocnenctBuu mosydeHHBIE M300pa)KeHUS TO3BOJISIT MPOBECTH Oojiee TOUHYIO 00paboOTKy
[Ipu NMOMOIIHU aJITOPUTMOB UCKYCCTBCHHOI'O MHTCJIJICKTA.

BTopeiM M3MEHEHHOM TapaMeTpoM Uil OCOOEHHOCTEH TEXHOJOTMH CHhEMKH Ta30HOB, Ha
IIPOTPaMMHOM YpPOBHE, OBIJIO PUHSATO pPEIICHUE, 0 HEOOXOAUMOCTH YBEJIIMYECHHUS YAaCTOTHI 3aXBaTa
KaJpoB OTOU300paKEHUH, ATO CBA3aHO C TEM, YTO Ha HEOOJBIINX TUIOIIAIX, IS ChEMKHU Ta30HOB
TpeOOBaIOCh TPOM3BECTH PEMPE3CHTATUBHYIO BBIOOPKY HM300paKeHUH I OyaymIero aHaim3a
CpeICTBaMU MAIIMHHOTO OOYUYCHHSI, IIO3TOMY MIPH MPOBEICHHN CHEMKHU OBUIO MPUHSATO PEIICHHE, O
HEOOXOJAMMOCTH YBEJIHUCHHsS] YaCTOThI 3axBaTa KaapoB: ¢ 1 CEKyHIbl, Ha 3axBaT OJHOTO
n300pakeHust Kaxable 0,5 CEKyHIbI, YTO MO3BOJMIO, TMOJYYUTh OONBIIMNA OOBEM NaHHBIX M
obOecrieynTh  TONHOTY  coOupaemoir  wmHpOpMmamum  06e3  mpoOeroB  Ha  HEOOIBIIHX
IKCIEPUMEHTAJIBHBIX YYaCTKaX.

BriBoabl

[lpu mpoBeneHNH CHEMKH Ta30HOB HA CBEPXHH3KUX BBICOTAX MCCIICOBATEISIMU CICIIAHBI
CJICOYIOIIMEC IMTPUMCYAaHNA U BbIBOABI:
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® CoOpaHHBI MacCcMB MJaHHBIX JJs pa3pabOTKM CHUCTEM MAIIMHHOTO OOyuYeHwUs,
CHEHMAaJU3UPOBAHHBIX JUII MOHMTOPMHIAa MW aHainm3a ra3zoHa coctaBui 1300
CHUMKOB;

® [IpOBEJEHUE MOJETOB HEOOXOIUMO IPOBOAMTHE B PEXKHUME TEICONEPALUMOHHOTO
YIPABJICHUS [IPUA HAJIUYUU B IIPSIMOU BUAMMOCTH HACAXKICHUM;

e norpemHOCTH GPS He MO3BOJAIOT KCIONB30BATh ITOJIETHOE 33/IaHHE HA ITOJIMTOHE
meHee 50 MCTPOB, BBUAY BO3MOXHOI'O CTOJIKHOBCHHA C HNPCHATCTBUAMU HC
BUJHBIMU B IIPOrpaMMax COIMPOBOXK/IAIOIIUX MPOLIECC MONETa;

® CTOpOHHEE IMpOrpaMMHOE OOecleYeHHe He IMPOBOJUT JMArHOCTHKY OCHOBHBIX
sneMeHToB BJIA niepen ero monérom.
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OIIEHKA XAPAKTEPUCTHUK U CBOMCTB IEJLUTIOJIO3HOI'O COPEEHTA
«AG SORB»
Hdyposa A.C. L I'pedenknn A.A. 5T pedenkuH A.H. 2

1CaHKT-HeTep6ypr01<1/1171 rOCYIapCTBEHHBIN JIECOTEXHUUECKU YHUBEpCUTET uMeHn C.M.

Kupoga, Canxr-IletepOypr
2CaHKT-HeTep6ypr01<1/1171 rOCYJapCTBEHHBIN YHUBEPCUTET IIPOMBIIIIIEHHBIX TEXHOJIOTHI 1

nuzaiina, Cankr-IlerepOypr

%000 «EcTecTBEHHBIE TEXHOTOTHIN

KittoueBble coBa: copOEHTHI, LEJITI0I03HO-0yMaXKHbIE OTXO/IbI, 3arpsi3HEHUE TI0YB, He(PTIHOE
3arpsi3HeHue, OMOpa3IoKEHUE.

B crathe mpuBeneHO M3y4YEHHE XapaKTEPUCTHK M CBOMCTB IIEJUTIOJIO3HOTO copOeHta «AG
sorb»; OreHeHa CKOpPOCTh OWOpa3IOKEHUsI COpOEHTa B KOHTPOJHUPYEMBIX J1abOpPaTOPHBIX
ycnoBusax; IIpoBeneHa OleHKa BIMSHUS CTENEHH 3arps3HEHUs TOYB HAa CKOPOCTh Pa3IoKEHUs
copOeHTa B [OYBE, a TAKXKe JaHa OlIEHKa COOTBETCTBUS XapaKTEPUCTUK COPOEHTA CyIIECTBYIOIIUM
HopMatuBaM u 'OCTam.

ASSESSMENT OF CHARACTERISTICS AND PROPERTIES OF CELLULOSE
SORBENT "AG SORB"

Durova A.S.}, Grebenkin A.A.2, Grebenkin A.N.?
'Saint-Petersburg state forest technical university, Saint-Petersburg
2St. Petersburg State University of Industrial Technologies and Design, St. Petersburg
3Natural Technologies

Key words: sorbents, pulp and paper waste, soil contamination, oil contamination,
biodegradation.

The article presents a study of the characteristics and properties of the cellulose sorbent "AG
sorb”; The rate of biodegradation of the sorbent under controlled laboratory conditions was
evaluated; The influence of the degree of soil contamination on the rate of sorbent decomposition in
the soil was assessed, as well as the conformity of the sorbent characteristics to existing standards
and GOSTs was assessed.

Hedtsp siBnsieTcs yacThiM 3arpsi3zHutTeneM okpyxatouieit cpeast. [1/IK nedrenpoaykTos B Boae
0,3 mr/am3, a conepxkanue Oan3(a)mupena B mouBe 0,02 mr/kr [2,3]. OnuH u3 Haubomee
SKOJIOTMYHBIX U 3(QQEKTUBHBIX CHOCOOOB YCTpaHEHUS HE(TSIHOro 3arpsA3HEHUsT Ha BOJE,
TeXHUYECKHUX IUIOMAAKaX W MOYBaX — MPUMEHEHHE pazNu4HbIX HedTecopbentoB. [Ipumenenue
HerecopbeHTa, mpouszBoguMoro u3 oTxomoB [IBII, MoXeT MO3BOJWUTH 3HAYUTEIHHO CHU3WTH
pacxoipl Ha TMOKYNKY COpPOEHTOB Ha MPEINPHSTHIX, a TAKKE COKPATUTh HETAaTHBHOE BIIHSIHHE
YeJloBeKa Ha OKPY)KAIOIIYI0 CPelly 3a CUeT CHIKEHUS 00BbEMa OTXOJO0B ILEJUIHOI03HO-0yMaXKHOM
MPOMBINIICHHOCTH.

CopOeHThl — 3TO BelIeCTBA, TBEPIAble WIM JKUAKUE, H30MpATENIbHO IOIJIONMIAOIINE
(copbupyroiue) U3 OKpyXarolieil cpeapl APyrue BEIecTBa MyTeM aacopOruu (MOBEPXHOCTHOTO
CBSI3BIBAHUS MOJICKYJT) M a0COpPOIMH (TIOTHOTO TOTJIOMICHUS MOJIEKYII).

CopOeHThI UCTIONB3YIOTCS B MEIUIIMHE (HAMpUMep, MPUMEHEHHE aKTUBUPOBAHHOTO YISl IPU
MUIIEBBIX OTpaBJICHUX, TpuMeHeHue [lomucopOa mpu nuieBol U XpOHWYECKOU ayuiepruu) [7], B
ObITYy (MCIIOJIb30BAHHE HMOHOOOMEHHOW CMOJBI B OBITOBBIX (UIBTpax Juisi BOAbl) [5,6], B
MIPOMBINIUICHHOCTH (JTMKBHALMS yTedeK HeTH nmpu momoinu HedrecopoeHToB) [4,8].
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HedrecopbeHTsl — 3TO pa3nuyHble BEIHIECTBa, aJCOpOUpYIOIMe Wiau abcopOupyromue
He(TEPOIYKTH M OPTaHUICCKUES XUMHUKATHI.

Ha Texymuii MOMEHT MpH JIMKBUAAIMKA aBapUUHBIX Pa3iMBOB He(TH UCHONB3yeTcs Oolee
200 BUIOB COBPEMEHHBIX COPOCHTOB: COPOCHTHI Ha OCHOBE MOAMGUIIMPOBAHHOTO Topda, MXxa,
[EJUTIONIO3BI, CHIMyYHe OPraHOMHHEpATbHBIE COPOCHTHI, COPOUPYIOIINE CUHTETHYECKHUE IOJIOTHA,
copOupyomue QWIBTPLI, JPeHAXKHBIC JOBYMKH W Jp. Cpeau HHUX BBIJACISIOTCS 3 OCHOBHEBIC
KaTeropuu:

Heopranwdeckune — copOCHTBI, TIOJy4EHHBIC U3 TOPHBIX H MUHEPAIBHBIX TIOPOJI, TTOYBEHHBIX
bpaxuit. Hampumep, rmuHa, TMaTOMUT, IECOK, Ty(bI, IEOJIUT, TIeM3a U T.1.

OpraHuyeckiue TPUPOIHBIE W OpPraHOMHHEPAJIbHBIE — COPOEHTHI, W3TOTOBJICHHBIC U3
MaTepHUaIOB OPTraHUYECKOTO MPOUCXOXIeHUs. Hampumep, ApeBecHbIC ONMWIKK W IIena, MEepCTh,
MakKyJaaTypa, MOAU(GUITMPOBAHHBIN TOP), CHarHOBBIM MOX H T.]I.

CuHTeTHYeCKHE — COPOCHTEI, MOJIYYeHHBIE H3 CHHTETUYECKUX BOJIOKOH Pa3IMYHON TOJIIIHHEIL.
Hamnpumep, naBcaH, MOJUIPOIKIICH, MOJUYPETaH U JP. BUIbI MJIACTHKOB [1].

Ouenka ckopoctu 0uopasno:xkenusi copéenTa AG Sorb B KOHTpoIHpPYyeMBbIX
J1a0OpaTOPHBIX YCJIOBHSAX

B mepuox ¢ 2018 — 2019 r nHa 6ase Jlecorexumueckoir akamemun C.M. KwupoBa u
VuuBepcurerom TexHosornu ¥ Au3aiiHa paHee TNPUMEHSJICS YyKa3aHHBIH COpPOEHT B XOJe
COBMECTHOH pabOTHI CTYJIEHYECKOI0 HAYYHOTO 00111ecTBa, 0 TeMe «BnusHue 0epe30Boro 6Hoyris
U COpOEHTa, W3TOTOBICHHOTO U3 OTXOJOB IEJUIIOJI03HO-OyMaXHOH IPOMBIIUIEHHOCTH Ha
OHMOJIOTMYECKYI0 aKTUBHOCTD 3arpsI3HEHHBIX MTOUBY:

JlabGopaTopHBI 3KCIEPUMEHT MPOBOAMIICS B TeUeHHE 28 KaJeHJIapHBIX JHEU MpPH KOHTPOJIE
TEMIIEpaTypbl W BIAXHOCTH, KaK BO3JyXa, TaK W KOMIIOCTHpYeMbIX oO0pa3ioB. B xome
AKCIIEPUMEHTA B JJAOOPATOPHBIX YCIOBUSAX 00pa3Libl MOYBBI paBHON Macchl (1 Kr) ObUIH 3arpsi3HEHBI
COJISIMH, COZAEP AIIUMU MOJUOJIEH, MapraHell, jKelIe30, XpoM (B 2-X KOHIEHTPAIMIX i KaXKI0ro
MeTaia). HeraTuBHoe BIMsSHNE 3aTrpA3HSIOIIMX COJIEH KOMIEHCUPOBAIOCh BHECEHUEM JBYX TUIIOB
MMOYBEHHBIX MEIHMOPAHTOB. Pe3ynbTaT cCpaBHUBAJICS C YACTHIMU HE3arPSI3HEHHBIMH 00pa3liaMu.

B Xonme »skcnepuMeHTa KOHTPOJMPOBAJIUCH cleayrolue noka3arenu: pH, ckopocTth
pa3noKeHUsl JHHSIHOW TKaHW (B Ka)XIOM aHAIM3UPyeMOM 00pasile), MHTEHCUBHOCTH BbIACIICHUS
CO2 (mouBeHHOE JbIXaHWE), COJACpP)KAHWE OPTraHUYEeCcKOro yriaepoja. YacTh mokazarenei
omnpejensigach B IMHAMUKE, YaCTh — B Hayasle U KOHIIE SKCIIEpUMEHTA.

Kucnornocts (pH u Ec nouBsl) onpenensin HEMOCPEACTBEHHO B cocyle NMepeHocHbM pH-
METPOM B TpEX TOYKaX, a TaKXKe Ha craiuoHapHoM pH-merpe: B Hauaje sKcrepuMeHTa (mocie
BHECEHHS COPOCHTOB M COJIEH METAJJIOB) M B KOHIIE AKCTIEpUMEHTA (Uepe3 28 qHei).

Jns wusmepenue mnouBeHHoro abixanus (CO2) Obi1 BbIOpaH aOCOPOIMOHHBIM METON
[lItaTHOBa, B KOTOPOM KOJIMYECTBO BBIICIUBLIETOCS B TEUYEHHUE OINPEACIICHHOIO BpPEMEHU
YIJIEKUCIIOTO T'a3a ONpPENEaoT M0 HEUTpanu3alul UM pacTBopa IEI0YH.

VYrnepon nousBeHHO Ouomaccsl C opr. (OpraHMYecKoro yriepoja) M3Mepsuld B Haudaje U
KOHLIE 3KcnepuMmeHTa Kanopumerpuueckum wmeroaoM no ['OCT 26213-91 «llouBsl. Metomsl
OTIpe/ieNIEHUs] OPraHMYECKOTO BEIIECTBA»

Ilo pe3ynpraraM S3KCIEpUMEHTA, MAKCUMallbHas WHTEHCHUBHOCTb IOYBEHHOI'O IBIXaHMS B
TOpQsIHOM CyOCTpaTe M JEPHOBO-TIOA30JIMCTON MOYBE MPOAOJIKAIACH B TCUCHUH 14 THEH B 4MCTOM
noyBe M 22x aHed mpu npumeHeHun copbenta AG Sorb B mosupoBke u3 pacuéra 31/ra. B
YEepHO3EeME IMPOAO0JIKAIACh B TEYEHUU 25 JHEW B YUCTOM MOYBE M 22-X JTHEW NpU NMPUMEHEHUHU
copoenrta «AG sorb» B no3upoBke u3 pacuéra 31/ra. [6,7,8,9].

OneHka BJIMSIHUS CTeNEHN 3arpsi3HEHUsI HA CKOPOCTH Pa3JIoKeHHsI COPOEHTA B MOYBE.
BaxHO OTMETHTH, YTO CYHIECTBYIOT ATambl PEKYJIbTUBALUM He(Te3arps3HCHHBIX 3EMEIb.
Cormacio T'OCT P 59057-2020 «Oxpana oOKpykKaromenl cpeab» BKIOYaeT B ce0s pafg
MEpONPHATHI, KOTOPbIC HAIPABICHBI HA BOCCTAHOBJICHUE IUIOJOPOIHOCTH IOYBBI, MOABEPIILCHCS
Pa3IMYHBIM BHUJIaM 3arpsi3HEHUI. A TakkKe Ha yJIydlIeHHE YCIOBUM OKPY>KaOIEH CPE/Ibl.
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BeimeykasanubiM ['occTaniapToM yTBEpXkKIeHBl U TpeOOBaHUSA K MEPONPHUATHAM MO OXpaHe
OKpYy)Kaloled Cpelpl, TNPENNPUHAMACMBIM TIPH PEKYJIbTHBALMN, MOPAXEHHBIX HEDTHIO U
HedTenpoaykTamu 3eMenb. Cro/la OTHOCUTCS:

— YCKOPEHHE XUMUYECKOTO Pa3JIokKeHUs (erpaaanui) HeQTIHBIX TPOIYKTOB;

— JIMKBUALNS U3IUIIKOB HATPUS U COJIEH U3 TOYB.

3amaud IO BOCCTAHOBJICHHIO 3€MENlb OT XHMHYECKOTO BO3JEHCTBHS He(TECOAepIKaIINX
MPOAYKTOB BKIIIOYAIOT:

— y/aneHue HeQTSHBIX Pa3IMBOB U3 CTPYKTYPHI ITOYB;

— TeXHUYeCKasi peKyIbTHBALUS;

PexkynbpTUBalIMsl OCYIIECTBISETCS B HECKOJNbKO dTamoB. Kaxaplii W3 HHUX JTOJDKEH
MIPOU3BOJIUTHCS B COOTBETCTBUU CO CTPOT'O OIPEIEIEHHBIMU CPOKaMH, OTOBOPEHHBIMU B IPOEKTHOU
yactu. HeoOxoaumble sTambl peKyabTUBALMU U CPOKHU WX BBIMOJHEHHS 3aBUCIT OT HECKOJBKHX
(hakTopoB:

-YpPOBEHb MOpPaAXKEHUS,

-TAaBHOCTh pa3jivBa,

-YCJIOBHUS MOTO/Ibl KOHKPETHOI MECTHOCTH U

-COCTOsIHHE €€ M0YB.

A Takke B COOTBETCTBHHM C TE€OXMMHUYECKHMHU M JaHAMAPTHBIMU XapaKTEPUCTUKAMU U
COCTOsIHUE OMOIIEHO3A.

3arpsi3HeHus YCIOBHO JIETISTCS Ha JIB€ Pa3HOBHUIHOCTH, B 3aBUCUMOCTH OT X YPOBHSI:

— YMEpEeHHBII: sl YCTpaHEHHWs 3arpsa3HeHdss B OOJBIIMHCTBE CIIydaeB JOCTaTOYHO
aKTUBU3MPOBATh  NPOIECC  CAMOOYMINEHHS TOYB MyTEM  BHECEHHS B HUX  COCTaB
ynoOpeHuit, OnonpenapaToB, CEUATLHBIX a0COPOSHTOB U 00Pa0OTKH MOBEPXHOCTH PHIXJICHHEM
WM IPYTUM TEXHUYECKUM MPUEMOM;

— BBICOKHIA: TaKHe 3arps3HEHUs] TpeOyIOT 3aeiCTBOBAHMS CIEIHATBHBIX MEp, BKIIOYAIOIINX
B ce0s cozmaHue a’poOHBIX YCIOBUIM M aKTUBALMIO MPOIECCOB, OKUCISIOUINX YTIEBOIOPOIHBIC
BEIIIECTBA.

Jlns ompeneneHuss WHTEHCUBHOCTH 3arps3HEHUS TOYBBI MCIONB3YIOT Pa3iIHYHBIE METOMbI
rpajallid ¥ KOJHMYECTBCHHBIC YPOBHH 3arpsi3HCHHSA. YPOBHH 3arpsi3HEHHOCTH 3eMelb He(THIO
ompexaeneHsl moctaHoBneHueM CoBera MunuctpoB B 1993r, KoTOpbhle MPUHSATHI 32 OCHOBY B
OONBIIMHCTBE pa3paboTaHHBIX MeTOAOB No3xke (Tabmuma 1). ([TonoxeHne o mopsiaKke BO3MEUICHUS
yOBITKOB COOCTBEHHUKAM 3eMJH, 3emiienaiesibIam, apeHgaTopam u noTephb
cesbckoxo3sicTBeHHOro npou3BozacTBa // IloctanoBnenne CoBera MunuctpoB — IlpaButenscTBa
P® o1 28.01.1993 1. Ne77).
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Ta6nuna 1. [lokasarenu ypoBHs 3arpsi3HeHHs 3eMenb HeThio U HeTepoayKTaMu

YpoBeHb 3arps3HCHHUS Coneprxanue HeTEPOIYKTOB

MI/KT %
Jonycrumerin< ITJIK < 1000 <0,1
Husknii 1000 — 2000 0,1-0,2
Cpennuit 2001 — 3000 0,2-0,3
Bricoknii 3001 — 5000 0,3-0,5
OueHb BBICOKUH > 5000 >0,5

Ecin pexynbTHBanus 3eMENbHBIX YYaCTKOB MPOU3BOJUTCS C IENBIO BRIPAIIMBAHHS HA HUX B
OydylieM cenbXxo3 KYNbTyp, TO IOCIE 3aBEpIIEHUS BOCCTAHOBUTENIBHBIX pabOT HEOOXOAMMO
NIPOBE/ICHUE aHAJIM30B AarpoXMMUYECKOM M CaHUTAPHO-DIUIEMHOJIOTUYECKON CIIy)KOaMu Ha
BBISIBJICHHE OCTAaTKOB HePTenpoayKToB. TOJBKO B Cilydae OTCYTCTBHUS KaKHX-THOO He(TIHBIX
IpUMeECe, YrpoXkaromuX 3J0pOBBIO JIIOJEH W KUBOTHBIX, Pa3pelIaeTcsi MOCEB U BbIpAIIMBaHUE
CEJIbCKOXO3SIUCTBEHHBIX KYIBTYD.

B mpoTuBHOM ciydae, Ha MOPaKEHHBIX 3€MIISIX CAXKAIOTCS JIEPEBbS HE TOJBKO C IIEINIBIO
YBEJIMYEHUS JIECHBIX TEPPUTOPHIA, HO U JJIA YIYULICHHs YCIOBUN OKpPY)KAIOIIEeH Cpelbl U 3alUThl
IIOYBBI OT KOppO3UH. B HEKOTOpBIX cilydasgxX Ha MeCTax pas3jiuBa CO3JAIOTCS 3alOBEIHUKU U
pekpearmonubie 3061 [12,13].

B cBsi31 ¢ c1OCOOHOCTBIO COpOEHTA TIOTHOCTHIO pa3iaraThCs B IOYBE U OTCYTCTBUU B COCTaBE
copOeHTa BEIECTB, HOPMUPYEMBIX B MOYBAX MO COBPEMEHHBIM HOPMATHUBHBIM JOKYMEHTaM - MPHU
YMEpPEHHOM ypOBHE He(Te3arps3HEeHHHs CYIIECTBYET BO3MOXKHOCTH NMPHMEHEHHs HedTecopOeHTa
06e3 ero pganmpHeimiero cOopa W yTUIM3AaUMU C TOCIHEAYIONIMM TPOBEACHUEM aHaJIH30B
arpoOXMMHUYECKOW ¥ CAHUTAPHO-3MHMIECMHOJIOTUYECKONH CiIy)kKOaMH Ha BBIBICHHE OCTAaTKOB
He(TENPOIYKTOB.

Takum o6pazom, copoeHT AG Sorb crocobeH pasnaraThesi B mouBax. CKOPOCTh Pa3ioKEeHUS
OyZeT 3aBUCETh OT COCTOSIHMS MOYBEHHOTO KOMIUIEKCA M BHEIIHUX KIMMAaTUYECKUX yclIoBUil. B
KOHTPOJIMPYEMBIX JT1a0OpAaTOPHBIX YCIOBHSX BpPEMs paslIOKeHHs COpOeHTa B mouBe — 22-25 nHel
[6,7,8,9].

OneHka OpMeHTHPOBOYHAS CKOPOCTH OuoaecTpykuuu copdéenta AG Sorb B pa3HbIX
KJIMMATHYeCKUX PerHoHAax.

[lo maHHBIM JTAOOPATOPHOTO HKCIEPUMEHTA — CKOPOCThH PA3I0KEHUSI COPOEHTA B PA3ITMUHBIX
TUIAX I[IOYBBl M OPraHUYECKUX cyoOcTpaTrax cocTaBuwiio 22-25 1HEH B KOHTPOJIUPYEMBIX
71a00paTOPHBIX YCIOBUSAX BpeMsl pa3jioxkeHus copoenTa B mouse [1,3,4,5].

HapaBHe ¢ uCXOAHBIM ypoBHEM He(dTe3arps3HEHHUs - BHEIIHHE YCIOBHA (TeMIeparypa,
BJI&KHOCTh, YPOBEHb OPTaHUYECKOTO BEIIECTBA B IMOYBE) OyayT 3HAUYUTEIHHO BIHATH Ha CKOPOCTH
ouomecTpykimuu copdeHTa B mouse. [6,7,8,9].

Jlj1 coOoTHECEHUsI BHEIIHUX (PaKTOPOB C MPOJOJIKUTEIBHOCThIO OMOAECTPKYLIMH UCIIOIb3YeEM
TaKyl0 XapaKTePUCTUKY KaK IMPOJODKUTEIBHOCTD BEreTallMOHHOI 0 epuojia no repputopuu PO, Tk
JaHHBIA [IOKa3aTelb MOXKET CIYKUTh OCHOBAHMEM JJisi pacuéTa CKOPOCTH OMOJIECTPYKIUU
copOeHra.

IIpukaz Pocnecxo3a ot 15.03.2018 N 173 "O BHeceHnmn u3MeHEeHH B Meroguyeckue
pPEKOMEHJAMU TI0 MPOBEACHUIO TOCYAAPCTBEHHOM WHBEHTAPU3ALMHM JIECOB, YTBEPXKIICHHBIC
npukazom Pocnecxoza or 10.11.2011 N 472" coumepXuT TaOIUIly «IPOJOJDKUTEIHFHOCTH
BEreTalMOHHOI0 Nepro/ia 1o TEPPUTOPUU POCCUICKOH (eneparumm»:

Tabnuna 2. [IpogomKUTETPHOCTH BET€TAMOHHOTO TIepro/ia Mo Tepputopuun Poccuiickoit
denepannn

[IponomxurensHOC
Thb BEreTallMOHHOT O
I/T1 | mepuoza

Cyonexthl  Poccuiickoit denepanuu, aaMUHUCTPATUBHO-
TEPPUTOPUAITBHBIC 00pa30BaHUS
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u K
aano |omey |0 o0
MECSLIEB
Pecnyonmuka  Komum;  Pecnmybmuka  Caxa  (Skyrus);
Kpacnospckuit kpai ;
Kamuarckuit Kpaif; ApxaHrenbckas o0nacTh -
0 0 4 | MYRHMILHIATBHEIE paiioHsL;
1.VI 1.X MeseHnckuii; Marananckas o61acTb; MypMaHckasi 00J1acTh;
CaxanuHckast o6macth; YyKOTCKMI aBTOHOMHBIH OKpYT;
Heneuxuii aBTOHOMHBIA OKpYyr; SIMamo-HeHenkuii aBTOHOMHBII
OKpyr
Pecnyonuka Kapenusi; Pecnyonuka Bypsitus; PecryGnuka
0 15.% 4, | Komu;
1.VI ' ) Pecniyonuka Caxa; Sxyrust; KpacHosipckuii kpaif;
Apxanrenbckas o0nacte; Mpkyrckas obaactsb
Pecnyonuka Bypsatus; XabapoBckmii kpaif; Mpkyrckas
1 1 5 00/1aCTh;
5V 5.X CaxanuHckasg o06macTb, Tomckasgs o0mactb;, TromeHcKas
o0JacTb
PecniyOnuku: Anrait, Kapenus, Y nmyprckasi, TriBa;
1 0 5, Kpas: } Anraiickuii, KpacHosipckuid, ITepmckui,
XabapoBCKHii;
5.V 1ILXI |5
O6nacrtu: AMypckas, Bonoroackasi, Kemeposckas,
Kuposckas, Kypraunckasi, HoBocubupckas, Omckasi, CBepayioBcKas
1 1 6 Bce ocranpubie cyobekTsl Poccuiickoit deaepanyu U 4acTH
5V 5.XI WX, HE BOIIE/IINE B TAHHYIO TaOIHILy

C yueToM pa3Iu4HOro YpOBHS OCAJKOB, COJEPKaHHUs OPraHMYECKOI0 BEIIECTBA B PAa3IUUHBIX
pEeruoHax, a TaKXKe pa3sHOW JUIMTEIbHOCTHIO BEreTallMOHHOIO mepuona (4-6 MmecsueB) CKOPOCTb
OononecTpykuu copOeHTa OymeT BapbUpOBaTh OT 3X 10 9TH MecsIleB (ecnu B mepuoj OyayT
BXOJIUTh MECSIIbl MEKAY BEreTallMOHHBIMU neprogamu). Ilpu sTom, yem JuiMHHEe BereTalMmOHHbIN
NEpUOJI B pErHOHE, TeM ObICTpee OyJIeT MPOUCXOAUTh pa3IokKeHne COpOEHTa B IIOYBE.

OLIEHKa COOTBETCTBUS XapaKTEpUCTHK copOeHTa cyniecTByomuM HopmaTiBam 1 'OCTam

Bomnpockl yTwimzanuu cOpOEHTOB M COpOMPYIOIIUX H3JEIMHA, KOTOpble BOHMTAIM B cels
He(TEnpPOAYKT, a TAK)KE IPYrHe BUIbI OTXO0B OMKUCAHBI B CIEAYIOLUINX JOKYMEHTaX:

— MepepanbHblil 3ak0H «O0 0TX0AaX MPOU3BOACTBA U noTpedbaeHus» Ne89 ot 24.06.1998r.

— Ilpuxaz Munnpuponast Poccun ot 08.12.2020 Ne 1026 «OO6 yTBepkIE€HUU MOPAJIKA
NacropTU3aLUH U THIIOBBIX (popM nmacmoptoB oTx010B I — IV KitaccoB omacHOCTH».

— IIpukaz Munnpuponsr Poccum ot 08.12.2020 No 1027 «O06 yTBEep)KIeHUU TMOPSIKA
MOATBEPXKJIEHUS OTHECEHHs O0TX0oA0B | — V KiaccoB OMacHOCTM K KOHKPETHOMY KJjaccy
OIIACHOCTH.

— Ilpuka3z Munnpuponast Poccun ot 08.12.2020 Ne 1028 «O06 yrBepxxknenuu [lopsiaka ydera B
obJyacTy 0OpaIeHus: C OTXO0IaMU».

— Ilocranosnenue IlpaButensctBa PO ot 03.12.2020 Ne 2010 «O06 yrBepxkaenun IlpaBui
NPEJCTABICHHUS NMPOU3BOAUTEISIMA TOBAPOB, UMIOPTEPAMH TOBAapOB OTYETHOCTH O BBIIOJIHEHUU
HOPMAaTUBOB YTWJIM3AI[MU OTXOA0B OT UCIIOJIb30BAHMS TOBAPOB.
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He cMoTps Ha OoT yero B OOJBIIMHCTBE IOKYMEHTOB TpeOOBaHHS K cOpOEHTaMm BOoOOIIe
OTCYTCTBYIOT, BCE K€ PSIJI MCCIIETOBAaHHIA TIO3BOJISIET BBISIBUTH CIIEAYIOIINE TpeOoBaHMs, Hanboiee
4acTo MpeIbsBIsIEMbIe K COPOEHTaM MPU MX 3aKYIKe U UCTIOIb30BAaHUH.

3.1 Hauynem c TpeOoBaHMii, 4YaCTO NPUMEHSIEMBIX MPU (HOPMHUPOBAHHHM TOC3AKYIOK H
pernamenTupoBaHHbix 110 I'OCT u UTC:

1) CopOenT nomxeH OBITH O€3BpPEIHBIM BEHIECTBOM WJIM B KpallHEM cllyyae JIOJKEH
OTHOCHUTCSI K YETBEPTOMY KJIACCY OMACHOCTHU (BEIIECTBAa MAJIOONACHBIC) 110 CTETEHH BO3JIEHCTBHS
Ha opranu3M B cootBeTcTBUM ¢ [OCT 12.1.007-76.

Ananuzupyemoiti  copoenm AG Sorb yodoeremeopsiem yxazaHwomy mpebo8aHulO U 8
coomeemcmeuy ¢ NpedoCMABIeHHbIMU OOKYMEHMAaMU OMHOCUMbC K eeujecmeam 4 Kuacca
onacHocmu.

[Ipumenenue copOEHTOB C yKa3aHHBIMM CBOWCTBAMU TIO3BOJUT MHHHMHM3UPOBATH
TpeOoBaHUsI 0E30MacCHOCTH, B YACTHOCTH I10 BBINOJHEHHUIO KOMIUIEKCOB OPraHMU3alMOHHO-
TEXHUUYECKHUX, CAHUTAPHO-TUTUEHUYECKUX M MEIUKO-OMOIOTHUECKUX MEPOIPUATUH.

2) CopOeHT moKeH OBITh HETOPIOYMM (HECTOpaeMbIM) WU TPYAHO TOPHOYHUM (TPYTHO
cropaemMbiM) B cooTtBeTcTBUH ¢ ['OCT 12.1.044-2018 (MCO 4589-84) (¢ 1 wmroms 2022
MIPUMEHSIETCS Il TEXHUUECKOTO PETJIaMEeHTa)

Ilo oannvim, npusedennvimM 6 nacnopme oesonachocmu, copoenm AG Sorb obradaem
mepmocmotikocmuio 2200 C

Jlis ompeneneHus TOPIOYECTH COpPOEHTa [JAaHHBIX, MPEAOCTaBICHHBIX MPOU3BOAUTEIEM
HEJ0CTAaTOYHO., OJIHAKO W MpsIMOro TpeOOBaHUS K olpeneneHuto kiacca roprouectd B ['OCT
12.1.044-2018 He mpemxycMOTpeHO. B maHHOM ciydae mpenoCcTaBI€HHBIX JaHHBIX HEJO0CTAaTOYHO.
TpeboBanuii Ha TPSAMYIO KacaloUMXCsS COPOCHTOB MJsl yCTpaHeHHsS HedTe3arps3HEeHUs HeT, a
3HAYUT U TOBOPUTH O HECOOJIIOIEHUH HOPMATUBOB HENb34l.

[lpumeHenne copOeHTa ¢ yKa3aHHBIMH TPYNIIAMH TOPIOYECTH HEOOXOIUMO IS
MUHUMU3ALUN TpeOOBaHUI MpHU ONpeAeNeHUH KaTeropuu TMOMENICHHH IO B3PBIBOMOKAPHOW U
MOYKapHOW OMACHOCTH B COOTBETCTBUU C TPEOOBAHUSIMHU HOPM TEXHOJIOTHYECKOTO MPOCKTHPOBAHUS
U TIpU pa3paboTKe MEPONPUATHI IO 00eCTIEUSHHIO MOKAPHON 0€30MacHOCTH.

8) CopOeHT MOKEH OTHOCUTCS K paspsany Oe30IMacHBIX — IO MOTEHIUATBLHOM OMACHOCTH
BBI3bIBaTh MOXKAp, YCHJIMBATHh OMAacHble (aKTOPHI MOKapa, OTPABIATH cpedy OOMTaHHSA (BO3IYX,
BONy, TO4YBY, (uopy, ¢ayHy W T.1.), BO3ICHCTBOBATH Ha YEJOBEKAa 4Yepe3 KOXKY, CIM3UCTHIC
000JIOUKH JBIXaTENbHBIX MyTell MyTeM HEMOCPEACTBEHHOT'O KOHTAKTA WJIM HAa PACCTOSHUU KakK MpH
HOpMAaJIbHBIX YCIOBUSX, Tak U mpu moxape B coorBerctBuu ¢ ['OCT 12.1.004-91. YkazanHoe
TpeGoBaHHEe HEOOXOAMMO JJIi MUHUMU3AIMK YCIOBUM XpaHEHUs1 COPOEHTa AJIsl €ro MpUMEHEHHs B
TOPOJICKOM cpee.

Ilo oannvim, npusedennvim 6 nacnopme 6OesonacHocmu, copbenm AG Sorb obnadaem
mepmocmotikocmuio 2200 C

Jna onpedenenus paspada 6ezonachocmu  cOpbeHmMA  OAHHLIX, NPeOOCMABIEHHBIX
npouszeooumenem He0OCmamoyuHo., 0OHAKO NPpU NPUMEHEHUU COpOeHma 6He Npeoesog 20pOO0CKOU
cpeowl ucnoawvsoganue ' OCT 12.1.004-91 ne npedycmompeno.

4) [locne paboTbl cOpOEHT JoKeH yTunuzuposarbes B coorBerctBuu ¢: UTC 9-2015 Crocob
00e3BpekuBaHMs HeTecoaepKalluX OTX0A0B (COpOeHT + HedTenpoIyKThl) — TEPMUYECKUN
croco0 (CKUraHue) Wiu ¢ OMOJOTUYECKHUA METOT 00€3BPEKUBAHUS M YTHIIN3AIIUU B COOTBETCTBUHU
c HTA 2 «Hauny4ymune JOCTyNHBIE TEXHOJIOTUM JJisi OOE3BPE)KMBAHUS M yTHIIM3ALUHU
HedTecoepiKanux 0TX0I0B OnoorudeckuM metogomy» 1. 4.3 UTC 15-2016.

VYkazaHHbIe CIIOCOOBI 00E3BPEXKMBAHUS M METOA OOE3BPEKMBAHMS SBISIOTCS Hambojee
ONTUMAJBHBIMU JUISI TOPOJCKON Cpelbl C y4EeTOM OTHOCHUTEIBHOIO HEOOJBIIOr0 KOJUYECTBa
yaenpHOro 00pa3zoBaHusi HePTeCOACpPKAIMUX OTXOJOB M CTAOMIBHOCTH (TIOCTOSTHHOCTH) UX
obpasosanus [1,4,5].

Cxuranye 0TX0JI0B MOYKHO OCYLIECTBIISATH JUIS MOJYYESHHUS TEIJIOBOM SHEPIUH, HAIIPUMED, B
KOTEJIbHBIX YCTAaHOBKAX.
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Meton OuopemMenuanuu ClieAyeT OCYIIECTBIATh Ha TEXHOJIOIMYECKUX IUIOIAAKaX, KOTOphIe
HEOOXOaUMO  OOYCTPOWTH TPU OpPraHW30BAaHHOM cOope  HedTecoaepkalmx  OTXOOB,
00pa3yIoIIUXCsl B TOPOACKON Cpeie.

[lo naHHbBIM, BBISIBICHHBIM MPEJOCTABICHHBIM MPOU3BOAUTEIEM: IPU IPUMEHEHUU COpOEHTa
AG-Sorb Ha mouBe WM B €CTECTBEHHBIX BOJOEMax cOOp W yTWiHM3anusi copOeHTa He TpeOyercs.
[Ipouiecc Omopasnokenus: (Omopemeauanuu) copOeHTa C TOTJIOMICHHBIM He(DTEempOayKTOM
IIPOUCXOJUT B TeUeHHUE 3-6 MeCsALEB.

[lpn 00paboTke TBEpABIX MCKYCCTBEHHBIX MOBEPXHOCTEH BO3MOXKHA YTHIIM3AIUS COpOCHTA
MyTEM CXKUTAHUS MM 3aXOPOHEHUS COTJIACHO CYIIECTBYIOIIMM MPAaBUIAM.

JlanHble 1O COCTaBy W CBOMCTBY COpOEHTa HE NPOTHBOpPEYAT YKa3aHWUSIM JIaHHBIM
MIPOM3BOJIUTENIEM, OJIHAKO TPeOyIOT yTOUHEHH: OMOpeMeIralys o3BOJIsIeT He cOOUpaTh COPOEHT ¢
MOBEPXHOCTU 3arpsA3HEHHOr0 y4acTKa TOJIBKO MPU YMEPEHHOM M HU3KOM YpPOBHE 3arps3HEHUS
(korma BO3MOXHA OWMOTUCTPYKIMS); a Takke TpeOyeT JIOMOJHHUTEIbHBIX TEXHHYECKHX
MEpOIpHUATHI (BHECEHHE YIOOpeHH W MEeJIHOpaHTOB, BCHAlllka U BBICEB CHUIEPAaTOB Ha
HapyIIEHHOM YYacTKe).

JIOTIOTHUTENBHO BBISIBJICHBI SKOHOMUYECKHE U OMOJIOTUYECKUE ACTEKThI, OLEHUBAEMbIE MPU
3aKyIKe COpOCHTOB:

1) CopOeHT [OKEH XapaKTepu30BaThCs HU3KOW CTOMMOCTHIO. B HacTosiee Bpewms
CYIIECTBYET OIPOMHOE KOJIMYECTBO COPOCHTOB, CTOMMOCTH KOTOPBIX M3MEHSETCSI B OYEHBb HMIMPOKUX
npenenax. Huskas croumocts copOeHTa OyneT crnocoOCTBOBAaTh €0 MCIONb30BAHUIO Ml cOopa
HePTENPOaYKTOB, TeM Ooiee B TOpOACKOW cpere. B Ttabmume 1 mpuBeaeHa cpaBHUTENbHAs
XapaKTePUCTHKA YUUTHIBAIOIIAS] CTOUMOCTh CPAaBHUBAEMBIX COPOSHTOB.

Cpennsist mena copoerra AG Sorb 3HaUUTETHHO HUKE KOHKYPEHTOB.

2) CopOeHT [O0JDKEeH SBIATHCS MPUPOIHBIM MaTepuaioM/00padOTaHHBIM TPHPOIHBIM
MatepuaioM. Vcnonap30BaHME UMEHHO NPUPOIHBIX MaTepUaoB WM 0OpaOOTaHHBIX MPUPOTHBIX
MaTepHuaJoB B KauyecTBE COPOEHTOB OyJeT BO MHOIOM CIOCOOCTBOBAaTh HHU3KOH CTOMMOCTH
copOeHTa ¥ COOTBETCTBEHHO €T0 NIMPOKOMY IPUMEHEHHIO B TOPOJICKOH cpejie.

Hccnenyemblit COpOESHT COCTOUT U3 MOIU(MDUIIMPOBAHHON IIEIIIIOI03bI, OJTHAKO, HE SBISETCS
MPOJYKTOM TEepepadOTKH MaKylaTypbl, a 3HAYUT HE COJEP)KUT BEIIECTB, NMPUMEHSEMBIX NpHU
MIPOU3BOJICTBE YEPHUII U KPACKH JJISI TOHEPOB.

[lo cytn maHHBII COPOSHT MOYKHO OTHECTH K 0OpaOOTaHHBIM MPHPOTHBIM MaTepHaliaM T.K.
HCXOJIHOE CBIPhE ISl €ro MPOU3BOACTBA — IPEBECHHA; MOCIE TITyOOKOH XUMUYECKOW mepepadoTKu
B xoze pabotsl IIBI1 xommmekca HO 10 mOOaBiIeHUsT B HEE OCHOBHBIX JOMOJTHHUTEIBHBIX BEIIECTB
BIMSIOIIMX Ha IIBET M CTPYKTypy Oymaru (Cmona BBOAMTCA [UIsl HOJYYEHUS TIISHLEBOU
MOBEPXHOCTH, KJI€W — JUIsI TIOBBIIICHUS MPOYHOCTH, KPACHUTENU — JUIA CO3/MAaHUS OTTCHKA.
[TapaduHoBasi smyiabcHs JeiaeT Oymary HPUTOAHOM s MUCbMa M Nedatd u3oOpakeHwid. s
oTOenuBaHus B Maccy J0OaBISAIOT MET U TajbK.).

3) PacnpocTpaHeHHOCTB/IOCTYIIHOCTh COpOEHTa (IPUPOAHOTO Marepuaina) B cyobekre PD
u/unu B cocelHUX cyOobekTax P®, B KOTOpOM IUIaHHpYyeTCsl €ro ucnoijb3oBaHue JlaHHoe
TpeOOBaHKE MO3BOJIUT MOBBICUTH HAJAEKHOCTh IIOCTABOK COPOEHTa K MOTPEOUTENSIM M YMEHBIIUTh
€ro LeHy JJIsl TOTpeOuTemneH.

Cop6ent AG Sorb npousBoautcst B Poccun, ceippeBas 6a3a pacmnonoxxena takxke B Poccun.

6) ArperaTHoe COCTOSTHHUE COPOCHTa — TBEPJIbIC BEIIECTBA U MaTepuaibl. [[puMeHeHHe U
HEXXeJIaTeIbHO, TaK KaK BO3MOXKEH YHOC YaCTHIl COPOEHTa 0] BO3/ICHCTBHEM BETPA.

ArperatHoe coctosinue copoenta AG Sorb — TBepmoe BemniecTBo Pacceimuaras cMech B BUJIE
rpaHyi.

9) CopbeHT nomkeH 00ya7aTh ONTUMAIEHON COPOIIMOHHON €eMKOCThIO K HeTenpoaykTam (K
tunam HedrenpoaykToB) Kak npaBuso, mpupoHble MaTepUalibl 1 COPOSHTHI HA UX OCHOBE UMEIOT
HEBBICOKYIO COpPOIMOHHYIO €MKOCTh K HedTenpoayktam. OOpabotaHHble (MOIU(DUPOBAHHEIE)
MaTepuasibl 00JIaZal0T 3HAYUTENFHO OOJNbIIel COPOIMOHHON CIIOCOOHOCTBIO, YeM HCXOIHBIN
NpUPOJIHBIM  Marepuan. Pemenme 0  OpUMEHEHMHM  NPUPOAHOrO  MaTepuaiga  WIU
MOJU(UIIMPOBAHHOTO MPUPOJIHOTO MaTepHaia Mpu MPOUYUX PABHBIX YCIOBUSAX CIEAyeT MPUHUMATh
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C Y4eTOM CTOMMOCTH, JOCTYIIHOCTH M COPOIMOHHOW €MKOCTH. Takxke HEeoOXOIMMO, 4TOOBI
3HaYeHUE COPOIIMOHHOW €MKOCTH OCTaBaJOCh ONTUMAJbHBIM (3HAUMTEIBLHO HE W3MEHSIOCH) B
IIMPOKOM JHarna3oHe padouyux TemiepaTyp. YKa3zaHHOEe TpeOoBaHUE OOYCIOBJICHO MPUMEHEHHEM
copOeHTa B pa3iaMyHOE BpeMs roja, B TOM 4YHCI€ M IpH OTPULATEIbHBIX TeMIepaTypax
OKpy>Karomiero Bo3ayxa. s mpuMeHeHuss copOeHTa B KOHKPETHOM pETHOHE LeJIecoo0pa3Ho
WCTIOJIB30BaTh CBEJICHUS 110 CTPOUTEIFHON KIIMMATOIOTHH.

EMkocTe mornomeHus MUHepaIbHO-IeIUTtoI03Horo copoenta AG Sorb 9,2 10,2 T
He(TenpoayKTOB/T copOeHTa

[MpuBenem OONIYI0 CpPaBHUTEIBHYIO  XapPAKTEPUCTUKY HEPTECOPOCHTOB  PAa3IMUHBIX
KaTeropuii:

Tabnuua 3. CpaBHUTENIbHAS XapaKTePUCTHKA He(PTeCOPOEHTOB PAa3IMUHBIX KATETOPHA

Kareropus nedrecopbenra

Heoprannuecku Oprano- CunreTnueckuit
)5 MUHEPAITBHBIN
HasBanue Hedrecopbent MunepanbHo- CopOupytoiee
[MPOD®COPH [EJUTIONO03HBINA copOeHT AG | TTOJIOTHO TUTSt
VJIBTPA Sorb HEPTENPOIYKTOB
WR101-H
(unpTpyromuii) https://ag-sorb.ru/
https://waterhim.
https://waterhim. ru/
ru/
Crpana Poccus Poccus Poccus
IPOU3BOJIUTEIH
Bun Cepebpucro- PacceinmuaTas cmechy B [onoTtHo Genoro
KEIThIe BUJIE rpaHy’ | 1BeTa
TpaHyIbI ceporo/6enoro/6exeBoro
HEMPaBHIbHOM nBerta 0e3 TMOCTOPOHHHX
(bopMbI BKJIFOUCHUI
Cocras Benyuennsiit MonudunupoBanHas [Tonmunponuneno
BEPMUKYIUT EJUTI0N03a BOE BOJIOKHO
EmMxocTb o 8 r 9,2-10,2 r o 14 r
MOTJIOWEHUS ™* T/T | HEPTENPOYKTOB HE(PTEIPOAYKTOB/T He(TEenpoayKTOB/ T
/T copOeHTa copbeHTa copbeHTa
Ha TBEPIAOH
MIOBEPXHOCTH,
IO 2 T Ha BOJIE
[InaByuecth He wmenee 24 He menee 24 yacon He u3BectHa
4acoB,
c
HEPTETPOTYKTOM
— HE
OrpaHuvYeHa
Kiace 4 4 4
OIMAaCHOCTH
Yrunuszanus 3axopoHeHHe [Tpu NpUMEHEHUN CobpanHnyto
W BBDKUTAHUE | COpOCHTa Ha IOYBE WM B | KHIKOCTb MO>KHO
BOJIOEMAX YTUIIM3aLUs | TOBTOPHO
copOeHTa He Tpedyercs. | UCIOJIBb30BaTh,  JHOO

IIpu oOpabGoTke TBEpABIX
HCKYCCTBEHHBIX

YTUIM3UPOBATh MyTEM
COKMTaHUs WIH

32



https://waterhim.ru/
https://waterhim.ru/
https://ag-sorb.ru/
https://waterhim.ru/
https://waterhim.ru/

HOBEPXHOCTEHl  BO3MOJXKHA | 3aXOPOHEHUS
yTUIIU3AIHS nyTeM
COKUTAHUS WITH
3aXOpOHEHUSI
CrnocobHoOCT Bo3morxHa Her Marepuan
b K pereHepannuu pereHepanus U3/ETHNI U3 HETKaHOTO
(mo 3-4 pa3) MOJIOTHA MOYKHO
B COKHTAIOIIUX pereHepupoBaTh
yCTaHOBKaX yTeM OTXKHUMa
CTOMMOCT®, 290 Ot 80 765
pyO6/kr

*EMKOCTB TIOIIOIICHUSA 3aBUCUT OT BA3KOCTU He(I)TerOI[YKTOB

JlJis oKOHYaTeIBbHOTO0 OTBETa HAa BOMpoc ObLTa mpoBeneHa OleHKa BemiecTB. Bxoasmux B
CoCTaB COpOEHTA I10 JTAHHBIM, BBISIBICHHBIM U3 JOKYMEHTAITHH, ITPEIOCTABICHHON MIPOU3BOIUTEIIEM
Y TI0 JIAaHHBIM TIOJyYEHHBIM B XOJI€ UCCIIEOBATENILCKON PaOOTHI. (C LENbIO BBISIBICHUS BO3MOMKHBIX
n00aBOK, HE pa3znararomuxcs B 1mouBe). [lo omyOnMKOBaHHBIM JaHHBIM, COCTaB COpOCHTa
crenyromui (tTadnuma 4):

Tabmmima 4. XuMUYeCKHid COCTaB IEJUTFOI03HO — MUHEPAIBHOTO COPOCHTA

Hemnn Kapb Ox KCH, © KCH © Ox
(0]§) 1071032 oHat cna HaT IZ/[I;I e MaFHiﬂ cni
aserr p H (CoH1005) Ca Al p ( KaJus ( ¢dochopa
6M100s5
r (CaCO0s) (AI203) Na20) (K20) Mg O) (P205)
/KT /KT MI/KT MI/KT
MI/KT MI/KT
Mun
epajbHO- 4 1 4
LEJUTIONIO3H | ,4- 705 286 8 10
. 0 0 0
BIN 7,8
abcopOeHT

[lo naHHBIM, TIPEAOCTABICHHBIM B IMACIIOPTE KAYECTBAa COPOCHTA €r0 XapaKTePUCTUKH,
ciemyromue (Tabauna 5):
Tabnuna 5. Xapakrepuctuku copbenta AG Sorb HopMupyemble M0 MacnopTy KauecTpa:

HanmenoBanue 3HaucHNE TOKa3aTelIch dakTHUeCKOe 3HAUCHHE
IMoKa3aTelIst no TY
Buentauii Bun PaccrimuaTtas cMech B CoOTBETCTBYET
BUJIE IpaHyn Oeoro/ceporo
1BeTa 0e3 MOCTOPOHHUX
BKJTIOUCHHH
CocraB MoaudurmpoBaHHas CooTBeTCTBYET
Lentrono3a
HacpimHas mi1oTHOCTS, 300-450 400
Kr/m3
Bnaxunocts, %, HE 13,90 12,8
Ooitee
PactBopumMoOcCTB HepactBopum B Boze, CooTBeTcTBYET
OPraHUYECKHUX
PaCTBOPHUTEIISIX
Cpennuii pazmep 1-5 MM, momyckaeTcs CooTBeTCTBYET
rpaHyi, MM MIPUCYTCTBUE (PpaKIIHii
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pasmepomM a0 15 MM He Oonee
20 % ot 00mero oonéMa
ITokazarens 75-8,0 7,5
KOHIICHTPAIIUU BOIHBIX
noHoB (pH)
TepMoCTOUKOCTD MpHU 7,0 7,0
220°C, moteps macchl, %, He
Oosee
CopOI1noHHast eMKOCTh 9,2-10,2 9,5
(nedTh TOBApHas)
CopO1moHHast eMKOCTh 11,3-15,4 12,8
(AH-92, IT)

[Ipenenbro  momyctumbie  KouueHTpanuu (IIJIK) xumudeckux BemecTB B TOYBE
HopMmupytores I'H 2.1.7.2041-06. Bemectsa, BXoasue B cOCTaB COpOEHTA JaHHBIM JOKYMEHTOM,
HE HOPMHPYIOTCS.

[lo mnpoBeAeHHBIM HCCIENOBAHUSAM, TOKCHYHBIX [IJI1 OKpYy)Karomied cpeabl (TOYBHI)
KOMITOHEHTOB B cocTaBe copOeHTa AG Sorb He BBISBIICHO.

Bwvigoowi: 1. Copbentr AG Sorb crmocobeH pasmaraTbesi B mouBax. CKOPOCTh pa3ioKEHUs
OyzeT 3aBUCETh OT COCTOSIHUSI TOYBEHHOTO KOMIUIEKCA U BHEITHUX KIIMMAaTHYECKUX YCIOBHUH.

2. B KOHTpoIMpyeMbIX Ja0OpPAaTOPHBIX YCIOBUSAX BpeMs Pa3jioKeHUs copOeHTa 22-25 mHew.
Buemnue GpakTopbl B 3HAYUTEIHHON CTENIEHH BIHUSIOT HA CKOPOCTh OMOJIECTPYKIINH.

C y4eToM pa3IuyHOro YPOBHS OCAJKOB, COACPKAHUS OPraHMYECKOTO BEIIECTBA B PATMYHBIX
pEeruoHax a TaKXe Pa3sHOW JIMTEIBHOCTBIO BETETAIIMOHHOTO Tepuonaa (4-6 mecsleB) CKOPOCTh
OouonecTpykiuu copOeHta OyneT BapbHpoBaTh OT 3X 10 9TH MecsieB (eciau B mepuoj OyayT
BXOJMTH MECSIIBI MKy BETETAIIMOHHBIMU TIEPUOIAMH).

3. Ilo mpoBeeHHBIM HCCIIEIOBAHUSAM, TOKCUYHBIX ISl OKPY>KAIOLIe cpeabl KOMIIOHEHTOB B
coctaBe copoenta AG Sorb He BBIsSBIEHO.

4. B cBsi3u ¢ CIOCOOHOCTBIO COPOEHTa MOTHOCTHIO pa3jiararbCs B MOYBE U OTCYTCTBUU B
COCTaBe BEIIECTB, HOPMHUPYEMBIX B IIOYBAX I10 COBPEMEHHBIM HOPMATHUBIHBIM JOKYMEHTaM - TIpU
YMEPEHHOM YpOBHE He(Te3arpsi3HEHHHsI CYIIECTBYET BO3MOXKHOCTH NMpHUMEHEHHs HedTecopOeHTa
0e3 ero najbHeero coopa 1 yruian3anuu.
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JOITOJIHEHHAS PEAJIBHOCTbD (AR) KAK METO/I BOCCO3JIAHUSA
YTPAYEHHbBIX 2JIEMEHTOB [TAPKA EKATEPUHI'O®
KocTtepeBa A.A., Mapkun A.A., KynpusinoBa A. I'.
Cankr-IleTepOyprekuii rocyiapcTBeHHbBIN JecoTexHnueckuii yaupepcuret uM. C. M. Kuposa

KiroueBsle c10Ba: BOCCO3/1aHHUE, PECTAaBPaIlHsl, BOCCTAHOBJICHUE, JOIOJIHEHHAS PEabHOCTD,
Exarepunrod

B nanHON craThe paccMaTpuBaeTcs IpoOsieMa BOCCO3/aHUS YTPAUYEHHBIX JJIEMEHTOB
00BEKTOB KyJIbTYpHOI'O Hacieaus JaHamadTHOW apXUTeKTypsl. [IpoaHanu3upoBaH MUPOBOM OMBIT
BOCCTAHOBJICHH MO00HBIX 3neMeHToB. Ha mpumepe mapka ExaTepuHrod mpeanoxeHo perieHue
IIPOOJIEMBI C TIOMOILBIO TEXHOJIOTMH TOMOJIHEHHOHN peaibHOCTH.

AUGMENTED REALITY (AR) AS AMETHOD OF RECREATING THE LOST
ELEMENTS OF THE EKATERINHOF PARK
Kostereva A.A., Master's student, Markin A.A., Master's student, Kupriyanova A. G.,
Associate Professor

Saint Petersburg State Forest Technical University
Key words: Recreation, Restoration, Augmented reality, Ekaterinhof

This article deals with the problem of recreating the lost elements of the objects of cultural
heritage of landscape architecture. The world experience of restoring such elements is analyzed.
Using the example of the Ekaterinhof Park, a solution to the problem with the help of augmented
reality technologies is proposed.

[Tapx Exartepunrod, pacmosnoxxeHneii B ropoae Cankt-IletepOypre, sBisieTcss 00BEKTOM
KYJIbTYPHOTO Haclielusi PErMOHaJbHOTO 3HaueHus. C caMoro OCHOBaHMS MapK Urpaj OTPOMHYIO
posib B UcTOpuM Topojaa. ExarepuHrod Obul OJHUM M3 MEPBBIX OOIIECTBEHHBIX MAapKOB ropoja
(puc.1) [5]. B HEM OTKpBUICS MEPBBINA My3€H, MOCBAIMIEHHBIN TEPBOMY POCCUMCKOMY UMIIEPATOPY —
[Tetpy |. Ha Teppuropun napka npoBOAUIUCH HAPOIHBIE TYISHBS [7].
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Puc. l [Tnan Cankr-IletepOypra 1716 roxa. Ha KapTe OTMEYEH EKaTepHHFO(b
Fig. 1. The plan of St. Petersburg in 1716. Yekaterinburg is marked on the map.

IIpu pabGore Hax pecraBpauuell o00beKTa KyJIbTYPHOTO Hacieaus JaHgmadTHON
apXUTEKTYpbl, NMPUHUMACTCS pEIICHHE O BO3BPAIICHHMH OOBEKTAa K ONPEACIEHHOMY IEPHOLY
uctopun. Takoi METON pecTaBpaly MPUMEHSETCS U TOTO, YTOOBI BOCCTAHOBUTH JIaH A THBINA
00BEKT Ha MEPUO/] paclBeTa, YTOObI COXPAHUTh MAMSITh O YEJIOBEKE, CBSI3aHHOM C STUM OOBEKTOM U
ap.

VY mapka Exatepunrod Ooraras MHOTOIUIAHOBAas MCTOPHSA, KOTOpas OTPa3HiIach Ha €ro
IUIAHUPOBOYHOM CTPYKTYpE, CO3/IaB CIOKHYIO CUCTEMY, B KOTOPOil 0TOOpaXKeHbI B €IUHOM 1IEJIOM B
BUJIC HACIIOCHUS PA3IMYHBIX HCTOPUYECKHX dmox. K coxkaneHuro, OOJBIIMHCTBO 3HAYUMBIX
HCTOPUUYECKHX IJIEMEHTOB MapKa ObUIM yTpadeHBI, YTO O3HAYAET, YTO IMPH BOCCTAHOBJIECHUH TapKa
HEBO3MOXKHO BEPHYTbCA K MEPUOLY €ro paciBera WiIH K J000My ApyroMy mepuoxy. ITO
IOPOUCXOANT W3-32 OrPaHWYECHUH B CYIIECTBYIOIIEM 3akoHojaTenbcTBe. [lo  TpeboBanmio
denepanpHOoro 3akoHa otT 25.06.2002r. Ne 73-®3 «Bocco3gaHue yTpadyeHHOro OOBEKTa
KyJIbTYpHOTO HACHEIUs OCYIIECTBISICTCS IOCPEACTBOM €r0 PECTaBpalliil B MCKIIOUUTEIBHBIX
Ccly4dasix Tph  OCOOOW  HCTOPUYECKOM, apXUTEKTypHOH, HAy4yHOH, XYJI0KECTBEHHOM,
I'paJOCTPOUTENIBHOM, 3CTETUYECKON MM MHOM 3HaYMMOCTH YKa3aHHOTO OOBEKTa M IPU HAIMYUH
JIOCTATOYHBIX HAyYHBIX JaHHBIX, HEOOXOIMMBIX JJISl €r0 BOCCO3/1aHus.», a BeHennaHckas XapTus
PEKOMEHIYIOT HCKIIIOYAaTh PEKOHCTPYKIMIO W JIOITyCKAaeT BO3BpAIlCHHE HAa CBOM MECTa TOJIBKO
HOJMHHBIX (COXPAHMBIIUXCS, HO Pa3opEHHbBIX) aneMeHToB [2]. Kpome Toro, m3-3a cMerieHus
Pa3IMYHBIX 310X Ha IJIAHUPOBOUYHYIO CTPYKTYPY M HAIOJIHEHHUE TMapKa, HEBO3MOXKHO (H3UYECKU
OTAENIUTb OJIHY 3MOXY OT JIPYroH.
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BoccranoBneHre apXuTEKTYpHOTO HANOJIHEHHUs, HEOOXOIUMOTO JJIsl BOCCO3/IaHUsI MepHoia
paciBeTa mapka, HE BCerja lenecooOpasHo, Tak Kak (PyHKIMOHallbHas Harpy3ka MeEHsSeTcs U
MHOTHE DJJIEMEHTHI MpPH BOCCTAHOBIEHHH MOTYT BBINONHATH JEKOPATUBHYIO WIH MY3EHHYIO
¢ynkuuio. Kpome TOro, BOCCTAaHOBIEHHE OIPEACIEHHOIO MEpPHOAAa HE IOJpa3yMeBaeT
AKJIEKTUYHOCTH, HO Jake IMPH IOJHOLIEHHOM BOCCTAHOBJIEHUU ONPEIECIEHHOT0 HCTOPUYECKOTO
nepuoja, HeBO3MOXKHO €€ U30eKaTh M3-3a HACJIOCHUN AJIEMEHTOB M3 JAPYTrUX UCTOPUYECKUX SIOX,
UMEIOIINX XYJO0’KECTBEHHYIO LIEHHOCTh. B J0mojHeHHe K 3TOMY, B MHUPOBOM COOOIIECTBE, MpH
paboTax 1Mo COXpaHEHHI0 0ObEKTOB KYJIBTYPHOTO HAcleIusl, POCIEKUBACTCS TEHICHIUS 0TKa3a OT
MCIOJIb30BAaHUSI HOBOJIEIbHBIX AJIEMEHTOB.

Omnpoc, mnpoBeacuusiii B 2022 romy moKas3al, 4YTO LEHHOCTh Exarepunroda, Kak
HCTOPUYECKOT0 00BEKTA MOCETUTENSIMHU OIIYIIAETCs] B MEHBIIIEH CTENeHH, YeM LIEHHOCTh MapKa Kak
MecTa MPUSTHBIX BoclmoMUHAaHMNA. Tak kak B EkarepuHrode He COXpaHHIOCh TOYEK, YKa3bIBAIOIINUX
Ha €ro MPUHAUIEKHOCTh K ONPEEIEHHON 3MI0XE U Ha €ro UCTOPUYECKOE 3HAYEHHE, MOCETUTEISIM
CIOKHO OTKa3aThCsi OT YCTOfBIIErocss oOpa3a Tmapka, BOCIPUHUMAEMOrO Ha YpOBHE
SMOIMOHAJIBHBIX TMOKa3arened. Kpome Toro, mocerurteneil mMapka HE YCTPauBAET HBIHEIIHEE
COCTOSIHUE TapKa. Pe3ynbTaThl ompoca yka3blBalOT Ha HEXBATKy pa3BlIEKaTENIbHBIX MPOCTPAHCTB,
30H aKTUBHOTO OT/IbIXA, OT/IbIXa C IETbMHU U OCBELICHHUS.

TakuM o00pa3oM, JaHHBIA OOBEKT yTpAyMBAECT IIEHHOCTh, KAK HCTOPUYECKOTO, TaK U
peKpeanoHHOro o0beKTa JaHImapTHON apXuTekTyphl. [Ipum 3TOM, mapk uMmeeT pecypcehbl Ais
MOTEHLIMAJIBHOTO pa3BUTHS, Tak Kak ExatepunHrod Ha MaHHBIE MOMEHT SIBISIETCS OJHUM U3
HEMHOTUX KPYITHBIX JaHAMA(THBIX 00BEKTOB B ATMUPANTEHCKOM paiioHE U, K TOMY K€, BXOIHUT B
«cepsrit mosicy CankTt-IleTepOypra, oH HOMKEH OBITH TOYKOW MPUTSIKEHHUS W OTBEYATh 3alpocam
MOTEHIIMATBHBIX TOCETUTEIIEH MapKa.

C naBHHMX BpeMEH 4YEJIOBEUECTBO 03a00YEHO COXPAHEHHWEM Hacleaus NpelkoB. M3BecTHO,
YTO B SIIOXY BO3POXKJICHUS MOSBUIACH MOTPEOHOCTh B COXPAaHEHUU MaMSITHUKOB aHTHUYHOCTHU, TaK
KaK OHH CIIY)KWJIM 00pa3IioM Jijis mojapakanus. [8].

B coBpemMeHHOM Mupe, TEXHOJOTMM IPOJBHUHYJIUCH JAalbllleé M BO3MOXHOCTEH MJis
COXPAaHEHHUS U BOCCTAHOBJICHUS MMaMATHUKOB CTaJIO OOJIbIIIE.

[Ipu pecraBparuu IBOPIIOBO-TIAapKOBOrOo aHcam6Ois Pynpane B JlaTBum ObLT mpUMEHEH
MOJIXO0JT BOCCO3/IaHusl ¢ Hynd. JlJis BOCCTaHOBJIEHUS MEPBOHAYAIHLHOTO BHJIa PETYJSPHOTO Mapka
OBUIO MPUHATO pEHICHHE OTKa3aThCsid OT MOCIHEAYIOUIMX MCTOPUYECKUN HACIOSHUM, BKIIOYAs
Hacaxxaenus (puc. 2-3) [6].

[IpumeHeHne MaHHOW METOAMKU IO3BOJIAET TOJHOIICHHO BEPHYTh HCTOPHYECKUN 00pa3
o0BeKTa JTaHAIaQTHON apXUTEKTYPHI, IOJYYUB B pe3yabTaTe eANHOOOpa3HBINA 00K MapKa, KAKUM
OH 3aAyMBbIBAJICS H3HauyajabHO. HemocTtaTkoM METOAMKHU SIBISETCS HEOOXOJUMOCTh OTKa3za OT
UCTOPUYECKUX JJIEMEHTOB IMOCIEAYIONUX IEePUO0B, HECYIIUX XYJOKECTBEHHYIO WM HHYIO
LIEHHOCTb.
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Puc. 2. ITapk Pynnane nocne BepyOKu

r

Puc. 3. [locaznka nepBoii IUIbI

JIEPEBBEB, 110 TTHIM H KaHABKaM MOKHO HeHTpaapHou awten. 1984
OIPECTUTh MIEPBOHAYATILHYIO JTMHUIO aJIICH. Fig. 3. Planting of the first lime tree of
Aspodoro, 1978 the central alley. 1984

Fig. 2. Rundale Park after cutting down
trees, the original line of the alley can be
determined by the stumps and grooves. Aerial
photo, 1978

B Bapmiase, npu peKOHCTPYKIIMM TOpPOJAa B IOCIEBOCHHOE pEIIeHHE, OblUla MpUMEHEHA
METOJIMKA BOCCO3JaHHMsS C T[OMOIINBIO COXPAHUBIIMXCA dyeMeHTOB. [locie paspyiieHus
UCTOpPUYECKOro IieHTpa 6osee yem Ha 80% [4], ObUTO MPUHATO pelIeHHe 0 BOCCO3aHUH ropoaa Ha
nepuon «3omororo Bpemenu» — XVII-XVIII Bexa (puc. 4) [7]. BoccranoBieHHe MPOBOAMIOCH
MaKCHMAJIbHO OJIN3KO K OpPUTHHAJTY, C MOMOIIBI0 COXPAHUBIINXCA MATEPHAIOB U C OMOPOH Ha
HUCTOPUYECKHE YepTe)KH. IIpUMEHEHHE TaKOr0 METO/Aa IO3BOJIMIO COXPAaHHUTh HCTOPUYECKOE
HacJeaue, ¥ MpyU 3TOM HOAYSPKHYTh MEPHOJ paciiBeTa ropoja. HeaocTaTok METOIMKH COCTOUT B
TOM, YTO TIPH BOCCTAHOBICHHH TOpOJa HE yIaloCh H30eKaTh HOBOZETA M XYyJOXKECTBCHHOU
BOJIBHOCTH. Tak Kak BOCCTAHOBJIEHHE BEJIOCH HE TOJIBKO 110 HCTOPHUYECKUM YEPTEKaM, HO TakKe IO
BOCIIOMHHAHHUSAM M Ha OCHOBE W300pa3UTEIBHOTO HCKyCcCTBa [7].
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Puc. 4. BoccranoBurenbHble paboThl Ha PeiHOuHOI miomanu Ctaporo ropoja B Bapiage.
®oto Zbyszko Siemaszko
Fig. 4. Restoration work on the Market Square of the Old Town in Warsaw.
Photo by Zbyszko Siemaszko

Tak kak MHOrHe JOKyMEHTHI, Poccuiickue u 3apyOexHble, HE PEKOMEHIYIOT (hU3UdecKoe
BOCCTAHOBJIEHHUE B CIy4ae yTpaThbl IaMATHUKOB, NOSIBUINCH IPUMEPBI BUPTYaIbHOTO BOCCO3AAHMUS.

B Kpaxose naxomutcs myseit [lomgszemenss peika (Underground Museum Krakow). Ilpu
€ro BOCCO3JaHMM HCIOJb30BaJach METOAMKA OOBEAMHEHHS COBPEMEHHBIX TEXHOJIOTMHA U
ucTopudeckor cpenbl. Jnst co3maHust aTMOCdepbl CPEeIHEBEKOBOTO TOpoAa B My3ee, IMOMHMO
OOBIYHOM HKCIO3UIUHU, PACIIOJIOKEHBI CEHCOpPHBbIE 3KpaHbl ¢ AMHaMU4YHBIMU 3D skcmoHaTamw,
MyJIbTUMEUIHbBIE YCTAaHOBKH JUIsl TOKa3a M300pakeHui, (UIbMOB M aHUMAIM, UCIOJIb3YIOTCS
3BYKOBBIE 3((EKThI, THIMOBBIE 3aBECHI M TOJIOTpaHUUEcCKHe MPOEKTOpPHI. Vcronb30BaHHE TaKOH
METOAUKHA pacIIUpseT BO3MOXXHOCTU TMOTPYXKEHUS B HCTOPUYECKYIO Cpeay, MpH 3TOM
HEMATEPUAJIbHOE  BOCCTAHOBJIEHUE  Pa3pyLIEHHBIX JJIEMEHTOB  MCKIIOYAaeT  HOBOJEIbHbIE
BKJIFOUEHUSI.

OnvH M3 BO3MOXHBIX CIOCOOOB BOCCTAHOBIICHHUSI YTPAUE€HHBIX 3JEMEHTOB MOTYT CTaTb
CBETOBbIC MHCTAIALMU WA npoekiuu. Tak, ctynus DRIFT ¢ momompbro cBeTAmMXCS APOHOB
JIOCTPANBAET ApPXUTEKTypHbIE coopyxkeHusa. IDLrocel Takoro Meroma B TOM, 4YTO MOSBIISIETCS
BO3MOKHOCTh IIAJAIIMM CIIOCOOOM MOKa3aTh, KAK MOTJIO OBl BBITVIAAETh COOPYKEHHE, YTO MOXKET
MIOMOYb ONPEJICNIUTh €ro BIUSHUE Ha OKPYXKAIOIIYI0 00bEMHO-IIPOCTPAHCTBEHHYIO KOMITO3UIUIO U
OINEPATUBHO MPHUHATH PEUICHUE O JAJbHEHIIEM BOCCTAHOBJIEHUHU TAKOTO coopyxkeHus. Ho Takoi
METOJl HE€ JaeT JOCTaTOYHO BO3MOYKHOCTEM [UIsl B3aUMOJEWCTBHUSA, TaK KakK JIMIIb CO3MaET
yTpadeHHbI 00suK. Kpome Toro, cB€TOBbIE MHCTANSALUN BOCIIPUHUMAIOTCS TOJIBKO B TEMHOE BpEMs
cyTok wiH Ha portorpaduu (puc.5-6).
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Puc. 5. JIoCTpOEHHBIN IpOHAMU KOIU3EH Puc. 6. JloctpoeHHOE IpoHamMu 31aHKE

®oro: @studio.drift / designboom.com xpama Carpaga @amunusa doto: @studio.drift
Fig. 5. The Colosseum Completed by / designboom.com
drones Photo: @studio.drift / designboom.com Fig. 6. The building of the Sagrada

Familia temple completed by drones Photo:
@studio.drift / designboom.com

[Ipu BoccTaHOBIIEHHMH MapKa MOTYT OBITh MCIOJIb30BaHbl KAK METOJMKAa BOCCTAHOBJICHHUS C
HYJIsI, TAK U COXpaHEHHUE MapKa C JONOJIHEHUEM COBPEMEHHBIMHU 3JIEMEHTAMH, HO KakJash U3 HUX
uMeeT cBOM mpobsieMbl. Hampumep, Bocco3gaHue apXUTEKTYpHOTO HamojiHEHUs napka PyHpane
BBINOJIHEHO Ha ()OHE IOJHOI'0 BOCCO3JAHMS HACAXKIACHMUH, 4TO HE BCErJa BO3MOXHO - MO3TOMY
BOCCO3/IaHHBIE APXUTEKTYPHBIE COOPYXEHHMSI MOTYT OKa3aTbCd B JAPYrol KOMIIO3MIIMOHHO-
npocTpaHCTBEHHOU cpene kak B Exarepunorode. Kpome Toro, Boccoznanne napka ExarepuHrod
1o nmpuMepy napka PyHnane u ucropuueckoro neHTpa Bapiassl, moBiey€r 3a co0oi HEMOHUMAaHKE
YyacTu 0OIIecTBa, MPUBBIKIIETO K MapKy B COBPEMEHHOM COCTOSIHUU. IIpu 3TOM BOcCTaHOBJIEHHE
OTpeAeNIEHHON UCTOPUUYECKOMN A1I0XU 03 BHEPEHHSI COBPEMEHHBIX JIEMEHTOB OJ1aroycTpoicTBa u
pa3BieyeHMs HE PELIUT MpoOJieMy NOTEPH PEKPEeallMOHHONW 3HaYMMOCTH napka. [Ipucrnocobnenue
napka ¢ IpUMEHEHUEM COBPEMEHHBIX TEXHOJIOIMH, KaKk peIHOYHAs Iutomaab Kpakosa, 6€3yciioBHO,
YBEJIMYUT PEKPEAllMOHHYI0 3HAYMMOCTh M IIOMOXET B IIPOCBELICHMM IOCeTHTene 00
UCTOPUYECKON 3HAUMMOCTH apKa.

B mapke Exarepunro¢ BozHHKaeT HEOOXOIUMOCTh BOCCTAHOBIICHHS OTICIBHBIX AJIEMEHTOB
napka, Tak kak ExatepuHrod, kak 0ObeKT ¢ HaChIIIEHHBIM MPOLUIBIM M, KaK HEOThbeMJIEMas 4acTh
[lerpoBckoro Hacienusi, umeer orpoMHoe 3Hauenue s Caskr-IlerepOypra, HO 0e3
apXUTEKTYPHOI'O HAIIOJIHEHUSI HEBO3MOKHO BOCCO3]aTh HCTOPUUECKUI OOJIMK 3TOTO MapkKa.

Jnsa mnapka Exatepunrod Heo0XxoauMo mpoAyMmMaTh TakoOM BapHaHT BOCCO3JaHUS
YTPaueHHOI'0 HAIMOJHEHHS B YCJIOBUSX CIIOKUBIICHCS Ha CETONHSIIHUN JeHb OOBEMHO -
IIPOCTPAHCTBEHHON KOMIIO3UIIMM, KOTOPBIA MO3BOJIMI Obl MOCETUTENSIM MPOYYBCTBOBAThH
aTMocdepy neprosia pacLBeTa rnapka, ctaja Obl HOBOM TOUKOM MPUTSKEHUS TOCETUTENEH B MapK, HO
IIPY ATOM HE TPEOYIOMNX YHEPro-PUHAHCOBO 3aTPATHBIX BIOKECHH.

B pamkax pa0GoTel HaJg MarucTepcKoll mauccepranueld Ha Temy «BbpiOOp MeTonuku
BOCCTAHOBJICHHsI OOBEKTOB JaHIMIA(QTHOW apXUTEKTyphl Ha npumepe napka Exatepunrod» Obu1
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pa3paboTaH MPOEKT JOMOTHEHHUs 3alaIHOM YacTH MapKa COBPEMEHHBIMU TEXHOJOTHSIMHM, 3aHSBIINN
nepBoid Mecto Ha (QectuBasie «Muccus coxpaHuTh». ExarepuHrod pasneneH Ha JBE YacTu
JIudnanackoit ynuuei. Ilapk Hayan cBoe pa3BUTHE € 3aMaAHON YaCTH U 1O HACTOSAIIETO0 BPEMEHHU B
3TOM YacTH COXpaHEHa OCHOBa, 3ajoxkeHHas npu Iletpe |. BocTtounas uyacTh KapIWHAJIBHO
MEHsJIach HECKOJBbKO pa3, mpuodOpetas HOBble (pyHKuuu [7]. [Ans pazsutusa napka Exatepunrod
ObUIO NMPHHATO pEIIEHUE MPOAOKUTh KOHIENTYyaJdbHOE pa3/elIeHUe IMapka U CcOo3JaTh IPOEKT,
3aTparuBaroIIMii TOJBKO 3allajIHyI0 4acTh, Kak Hambosiee MCTOpUYECKH coxpaHuBinytocs. [locie
METPOBCKOM AMOXH, CIEAYIOIIUM 3HaYUMBIM 3TallOM pa3BUTHS MapkKa Oblla €ro peKOHCTPYKIUS B
1825 romy, Tak >ke 3aTpOHYBILAs 3aMajJHyI0 4acTh mapka. B Heil Obutm mocTpoeHbl JIbBUHBIN
naBWIbOH, MaBputanckuii maBuiboH M 37aHue @Depmpl. Kpome Ttoro, B 1825 roay, npum
PEKOHCTPYKIMHU Napka OblI0 MpUHATO pemieHne B Ekarepunrodckom asopie co3nate mysei [letpa
| u 310 OBLT mMepBBId MOmOOHBIM My3eil B Poccuu [1]. IIpu BbIOOpE HCTOpUYECKOM 3moXu [is
BOCCTAaHOBJICHHS, ObUT BBIOpaH 1825 roj, Tak Kak 3TO BpeMs MOXKHO CUHTATh MEPHUOIOM paclBeTa
napka. [lomumo coxpanenmsi Hacnenus Iletpa | (pekoncTpykuums nasopia, mysei Ilerpa [), Bo
BpEMSI PEKOHCTPYKLMH JTOrO0 TOoAa B MAapKe MOSABISAIOTCS COOPY)KEHMs, HANpaBICHHbIE Ha
pa3BI€YEHHE TOCETUTENEH.

Jlnis Toro yto OBl BEPHYThH 3alaJHON 4acTH MapkKa MOJHOLEHHOH o0pa3 Exarepunroda Ha
1825 rox Heobxomumo BoccoznaHue Exarepunrogckoro nsopua, MaBpHUTaHCKOTO NaBHJIBOHA,
JIeBunoro IlaBunpona u 3manums ¢depmbl. K cokajaeHuio, W3 BCETO BHIMICTIEPEUHUCIECHHOTO,
coxpaHwics Toibko (yHnameHT EkarepuHrogckoro aBopua, KOTOPBIH B JaHHBIH MOMEHT
OXpaHsieTcs TOCYJapCTBOM M HAaXOJIWUTCS B 3aKOHCEPBHUPOBAHHOM COCTOSSHUU. Y JIbBHHOTO H
MaBpuTaHCKOrO MaBUJIBOHOB, a TAKXKE y 3[aHUsA (PepMbI IPEIMETOM OXPaHBbI SIBIISIETCS TOJNBKO MX
MecTtononoxenue [1].

Pemennem mnpoOseMbl MO BOCCO3/1aHHI0 OOBEKTOB KYJIBTYPHOIO HAclHeAusi B MapKe
ExaTepuHrod Moxer ABIATbCS COBPEMEHHAsl TEXHOJIOT U 10NoIHEeHHOH peanbHocTh (AR). [lannas
TEXHOJIOTUSI TO3BOJISIET JIOMOJHUTh MAaTepUANbHBII MHUpP — HEMaTepHalbHBIMH OOBEKTaMHU.
[locetuTenp mapka CMOXXET YBHUIETh YTPAu€HHBbIE apXUTEKTYPHOE COOPYKEHHE C IOMOUIbIO
cmaptdoHa. Jlyis 3TOro HEOoOXOIMMO CKauaTh IPUIIOKEHHE M HaBeCTH Kamepy TejedoHa Ha
CHEIMAJIBbHBI MapKep, YCTAaHOBJIEHHBII Ha MeCTE€ YTpaueHHOro »jeMeHTa. llpemmymiecta
IIPUMEHEHHU TAKUX TEXHOJOTMH B TOM, YTO BHUPTY&JIbHOE BOCCO3JAHME HE HapylIaeT
3aKOHOJATENbCTBO, B ClIyyae €CiIM OOBEKT MOJHOCThIO YTPAayeH U HE COXPAHMIIOCH TOCTATOYHOI'O
KOJIMYECTBA JOKYMEHTOB Ul €ro BOCCTaHOBJIEHHUS. BupTyaibHO€ BOCCTaHOBIEHUE MeEHEe
3aTpaTHOE OTHOCHUTEIbHO MAaTE€pHaJbHOIO, TaK Kak paldOThl 10 BOCCO3JAHUI0 BeAyTCS B
BUPTYaJIbHOM MHpE, JJIi HUX TpeOyeTcs TOJIBKO KOMIIBIOTEp, a Ul JEMOHCTpAaLUU HEeoOXOoAuMa
YCTaHOBKA MapKepa M JOCTaTOYHO COBPEMEHHOE YCTPONCTBO Y IOCETUTENIS, KOTOPOE UMEET KaMepy
U J10CTyn B UHTepHET. OOBEKTHI B TOMOJIHEHHON PEaJIbHOCTH MOTYT OBITh AMHAMUYHBIMU, MOTYT
MoKa3aTh pPa3BUTHE, C TAKUMHU O0OBEKTaMH MOKHO B3aUMOJICHCTBOBaTh. TE€XHOJIOTHS TOMOJTHEHHON
pEaNbHOCTH TOMOKET TMpHUBJIEYb HOBBIX TIOCETHTENEeH B TMapK, JaBas BO3MOXHOCTb B
pa3BieKaTeabHOl popMe U IeTsIM, U B3pOCIIBIM y3HATh 00 UCTOPUH IMapKa.

Jns ucrnonp30BaHMs JTaHHBIX TEXHOJIOTMM B TApPKE, MPOEKTOM MPEIaracTcs CO3JaHue
MH(POPMALMOHHBIX KyOOB ¢ IEPMaHEHTHBIM MapKepOM JJIsl CYUUThIBAaHUsI KaMepol Tenedona. Touku
— KyOBl YCTaHOBJIEHBI HA MECTE YTPAUEHHBIX apXUTEKTYpPHBIX 3JeMeHTOB napka (Exatepunrodckuit
nsopel, JIbBUHBIA NaBUIbOH, MaBpUTaHCKMI NaBWIbOH, 31aHue Pepmbl) (puc.7). JlaHHas
TEXHOJIOTUS MTO3BOJUT MOCETUTENIO NapKa YBUAETb UCTOPUUYECKUI OOBEKT, OOOWTH BOKPYT HETO,
PaccMOTPETH C Pa3HbIX TOYEK.
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(? JNbBUHBIN NABUNBOH

Q MaBpuTaHCKuI NaBunboH

Puc. 7. cxema pacnonoxxeHus ”HPOPMAIIMOHHBIX KyOOB
Fig. 7. Layout of information cubes

Ky6 - xonctpykuus 80x80x80 cM ¢ pacmoyioKeHHBIM Ha HEM MapKepOM IS MPUIOKECHUS
nonosiHeHHON peanbHOCTH (puc.8). KyO BbImoiHeH W3 0€TOHA, MOKPHIT COCTaBaMU MPOTHUB
HEraTUBHOT'O BO3JICUCTBHS OKPYXKAIOIIEH Cpelibl U OKpAallleH U3HOCOYCTOMYMBOM Kpackoi. Mapkep
MOJKET TPEACTaBIATh CO00M Tr000e KOHTpAacTHOE M300pakeHHe, HO, B JAHHOM cllydae, MapKep
JIOJIKEH OBITh TEMAaTUYECKUM, MOSTOMY B IPOEKTE POJIb MapKepa BHIMOJHSAET MH(POpPMALMOHHAS
tabnuuka. [To Gokam kyba mpukpenseTcs Apyroi Tun Tabiauyek ¢ n3o0paxxkeHueM adbpuca (CUITy3T
MATHA 3aCTPOUKH).

Puc. 8. Moaens nuadopmanmonHoro kyoa
Fig. 8. Information cube model
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Nudopmannonnas Tabnudka - Mapkep Ha BepXHEil CTOpOHE Ky0Oa BBIIIOJIHEHA U3 OPTCTEKIa
pasmepoMm 50x50 cm (puc.9). Ha Tabnnuke ykazaHO Ha3BaHWE YTPAYEHHOTO AJIEMEHTA, BPEMs €ro
CYLIECTBOBAHUS U aPXUTEKTOPHI, MPUHUMABIIHNE YYaCTHE B €T0 CO3/IaHUU U peKOHCTpYKIuu. Kpome
TOTO, Ha TaOIWYKe PACIHOJIOKEHO H300paKEHUE apXUTEKTYPHOTO COOPYXKEHHUS, IuTaTa —
BOCIIOMHHAHUE COBpeMeHHHKOB, QR kox co cceuikoii Ha mpmioxkenue it AR u QR xox co
CCBUIKOM Ha calT ¢ ocHOBHOW wuH(popMmanueir 00 oObekTe. Pemenne pa3MmecTHTh Ha
WH(GOPMALIMOHHON Ta0JIMYKEe BOCIIOMUHAHHUS COBPEMEHHHKOB BBI3BAHO TEM, YTO B OTJIMYUU OT
«cyxoit» uHPOPMAIMH, KOTOPYIO OOBIYHO MOKHO BCTPETHTh Ha TMOJOOHBIX COOPYKCHHSX,
HACTOSIIME BOCTIOMUHAHMS, HAIMCAHHBIC TI0]] BICYATICHHEM OT YBUICHHOI'O, MOTYT MPOOYIUTH B
MOCETUTENSIX OOJBIIUI MHTEpEC W CHOABUTHYTH mepeitn mo QR Koy, rae yxe MOXHO Oyaer
MPOYUTATh HCTOPUYECKYI0O HH(OpPMAIMI0O U TIOCMOTPETh Ha AapXUTEKTYpPHBIH OOBEKT B
JIOTIOJTHEHHOM peabHOCTH.

MABpP/TAHCKW NAB/ALOH

QecTuBans «Muccus - COXpaHuTb

Bpewms cywiectBoBaHuA
1824 - Hayano XX Beka

ApxutekTop
OrtocT MoHpeppaH

= = E i eSS Rg v
MaspuTaHckuit nasunboH B Exatepunrode. Nlutorpadus, 1825r.
Kruon

« UHXeHepHbI oduuep, 06bACHABLLMIA MHE BCe CuM paboThbl, yka3an Ha caa: «MHe
oco6eHHO noHpasuncsa [1eTckuin can Bo3ne ABOpLA, KPYroM 3aropoXeHHbIn, rae
HaxoauTcs 6eceaka v BCe BOIMOXHbIE Urpbl. HeXHble MaTepu MOryT 6biTb MOKOWHbI
Ha CYET 6e30MacHOCTU UX AeTew BO BpeMsi Ny6nuYHOro rynsHus. 3a 3aropoaoio
AeTn npeaoxpaHeHbl OT BCEX HeCYaCTHbIX CNyyaeB, HaTUCKa Nowaaen, yKyweHus
cobak 1 Npoy.», pa3BoauMbIV BO3Ne ABOPLA Ha NpeKpacHble 6eceaku, kayenu, Ha
KerenbHy urpy ... »

Bynrapuh @. MNporynka 8 Exatepunrod // NlutepatypHbie nucTku. 1824. N°8
O npoekTe:

[m] % [=] 1. Ckavaii npunoxeHue
A 2. Haxxmu Ha AR
E 3. HaBeau kamepy Ha Tabnuuky 1 y3Hamn 6onbuue!

MpoexT peanu3osaH npu noaaepxke KMMOM kak nobeautens ®ectusana «MUCCHUS - COXPaHUTb». ABTOPbI = MarMCTPaHTbI
CN6rNTY Kocrepesa A., MapkuH A.

Puc. 9. Maxket unpopMaiioHHOH TaOIWYKH U1 KyOa Ha MecTe MaBpUTaHCKOT'O aBHIIbOHA.
Fig. 9. Layout of the information plate for the cube on the site of the Moorish Pavilion.

Ha o0bexrax nanamadTHOW apXUTEKTyphbl, TIJI€ YTPAau€HO HAIMOJHEHHE, KOTOpOe
HEBO3MOXXHO BOCCTaHOBHUTH, TEXHOJOTHUHU [OMOJIHEHHON pPEalbHOCTH MOTYT CTaTh pELICHUEM
npobJIeMbl BOCCO3JaHUs HMCTOPUYECKOTro 00paza o0bekToB. C NMOMOILIBIO JaHHBIX TEXHOJIOTUH
MOTYT OBITh BOCCTAHOBJIEHBI HE TOJIbKO apXHUTEKTYpHBIE AJIEMEHTBI, HO U yTpau€HHbIE MapTephl,
alyeu, CTapOBO3PACTHBIE HACAXACHUA WM Ilelible yTpaueHHble KOMIUIEKCHl JaHAmAadTHBIX
00bekTOB. Ha 1aHHBII MOMEHT MPOEKT HAXOAWTCS HA CTAAWHM PEeaTH3allHd IPH TOACPIKKE
KIT'UOII, kak mobenurens dectuBans «Muccus - coxpanutby. llocne peanuszanuu npoekrta, Kak
MPOJOIKEHUE HCCIEeIOBAaHUS, IUIAHUPYETCS MPOBEACHHE COIMOJOTHYECKOT0 OMpoca C LEbio
BBISIBJICHUS CTETICHU OKa3bIBAEMOTI'0 BIIMSHUS O€TOHHBIX KyOOB ¢ AR Ha moceTuTese mapka.
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INOPTPETHBIE PUCYHKU AHTBEPIIEHCKUX MAHBEPUCTOB
Kpsuiosa A. A.
Cankr-IleTepOyprckuit rocy1apcTBeHHBIN J1eCOTEXHUYECKUH yHUBepcuTeT uMeHu C.M.
Kupoga,
Cankr-IletepOypr

KitoueBsie coBa: HICKYCCTBOBE/IEHUE, PUCYHOK, opTpeT, CeBepHoe Bo3poxaeHnue,
Hunepnannpr.

CraThs TIOCBSIIIICHA HUJCPIIAHACKOMY IMOPTPETHBIM PUCYHKaM, co3iaHHbIM B XVI Beke
XYyJIOKHUKaMU TaK Ha3bIBAEMOTO aHTBEPIIEHCKOTO MAaHBbEPU3Ma — CTHIIMCTUYECKOTO TEUCHHS B
n300pa3uTebHOM HCKyccTBe HupeprnanmoB smoxu Bo3pokIeHHs, OXBAaTHIBAIOIIETO IMEPHOI
npubm3uTesbHo ¢ 1500 mo 1530 r. XymoKHUKK 3TOTO HampaBieHUs padoTanu B AHTBEpIICHE,
rJic aKTHBHO pa3BUBANAaCh TOPTOBIS TMPOW3BEICHHUSIMH HCKYCCTBAa, HO WX IPOU3BEICHHS B
OOJIBIIMHCTBE CBOEM OCTAIMCh HE TOMHCAHHBIMH, a COXPAHUBIIMECS TOPTPETHBIC PUCYHKH
HACTOJIBKO PEJIKH, YTO WCYUCISIOTCS eauHuiaMu. CTaThsi 3aTparmBaeT BOIPOCHI aBTOPCTBA,
TUTIOJIOTUM W CTHWJIMCTUYCCKUX OCOOCHHOCTEH TMOPTPETHBIX PHUCYHKOB aHTBEPIICHCKHX
MaHbEPUCTOB.

PORTRAIT DRAWINGS OF THE ANTWERP MANERISTS
Krylova A. A.
Saint-Petersburg state forest technical university, Saint-Petersburg

Key words: art history, drawing, portrait, Northern Renaissance, Netherlands.



The article is devoted to the Netherlandish portrait drawings, created in the 16th century
by the artists of the so-called Antwerp Mannerism, the style in the fine arts of the Netherlands of
the Renaissance, covering the period approximately from 1500 to 1530. Artists of this trend
worked in Antwerp, where the trade in works of art was actively developing, but their works, for
the most part, remained anonymous, and the surviving portrait drawings are so rare that they are
numbered in units. The article touches upon the issues of authorship, typology and stylistic
features of the portrait drawings of the Antwerp Mannerists.

Haunnas ¢ 1490-x rr. ropoa AHTBEpIEH CTAaHOBUTCS LIEHTPOM TOPTOBJIM U
XYJOKECTBEHHOW >KM3HM — HOBOM COKpOBMIIHUIEH HcKyccTB HunepmannoB u 3amagHoit
EBporbl.

CBOE HKOHOMHUYECKOE MEPBEHCTBO OH OTBOEBAJ y HEKOI/a OOraroro M pPOCKOIIHOTO
ropoaa bprorre. XymokHUKH B AHTBEpIICHE, Kak W paHee B bprorre B Oosblneil creneHu
paboTanu Uil MHOCTPAHHBIX 3aKa34MKOB, W 3TUM OOBSICHSETCSA TO OOCTOSATENBCTBO, YTO
MPOJYKIIMSI aHTBEPIIEHCKUX XYA0KECTBEHHBIX MACTEPCKUX B ATOT MEPUOJ IKCHOPTHPYETCS B
pasubie obnactu EBponsl, Bkmouas Ckanaunasuio u [Ipubantuxy.

AHTBepHeH ChIFpall 3HAYUTENBHYIO pOJIb B  Pa3BUTUM  HHTEPHAIMOHAIHLHOTO
XYJ0’KECTBEHHOT'O PhIHKA: CI0JIa CHE3KAINCh MacTepa U 3aKa34MKU U3 IPYTHX FOpOJI0B, UMEHHO
3/1eCh HAXOJWJIOCh TIEpBOE EBPOIEHCKOE 37aHHE, MOCTPOCHHOE CHEIHANbHO JUISl MPOAaXKU
IIPOU3BEICHUN UCKYCCTBA.

31aHue ATO MPEACTABIAET CO00M 0COOBIM MHTEpPEeC. OTKPBITHIA XY0KECTBEHHBIH PHIHOK
AnTBepnena Obu1 octpoeH B 1460 roay, M Kak M3BECTHO M3 MCTOYHMKOB, TaM HPOBOAMINCH
nyOnu4HbIe XynokecTBeHHbIe Tponaxku [1]. Ilo Bcell BHAMMOCTH MBI MOKEM TOBOPHUTH O
JEHCTBUTENIFHO OOJBIIOM CKAadyke MO CPAaBHEHUIO C TPUHIMIIAMH PaOOTHl XYI0’KECTBEHHBIX
mactepcknx XV Beka, B KOTOPBIX paboTa MOYTH Bcerjaa Obula CBs3aHa C MpeaBapUTEIbHBIMU
3akazamu. OTHAKO HEKOTOPHIE HEOOJBIINE UCKITIOUCHUS M B PAHHUI MTEPHO/I N3BECTHEI.

Tak, OOHUM U3 pPACIPOCTPAaHEHHBIX BUIOB XYIOXKECTBEHHBIX IPOU3BEACHHUIA,
CO3/7aBaeMbIX HUJAEpPIaHACKMMH MacTepamu, emeé B XV Beke ObUIM KapTUHBI-AUNTHXU:
YKUBOIIHUCHBIE JABYCTBOpUYaThie CkIaAHU. OHM BCTPEUYATHCh PAa3HBIX TUIOB, OJHUM M3 KOTOPBIX
OBLT CKJIa/IeHb, HA JIEBOW CTBOPKE KOTOPOI'0 HAXOJMUJIOCh N300paxeHne MaloHHBI ¢ MiIa/IEHLEM,
a Ha MPaBOW — MOPTPET MOJIAIIETocs 3aka3unka. MIHOTa neBas CTBOpKa co3JaBaiach 3apaHee, u
MPUILEIINNA B MACTEPCKYIO 3aKa34MK MOT BBIOPATh 3Ty CTBOPKY, MOCJE YEro XyAO0KHHUK MHUCAT
€ro IOPTPET Ha MPABOil CTBOPKE JAUIITUXA.

C nosiBI€HHEM OTKPBITOIO XYyJ0’KECTBEHHOTO PbIHKA B AHTBEpIIEHE CBOOOHAs MpoAaka
MPOU3BEJACHUN HMCKYCCTBA MpPHHSAJIA KpPYyMHbIE 000pOTHL. UMCIO XYIOKHUKOB, >KEJAIOLINX
MPOJaTh CBOU MPOU3BEACHHUS, IPENbLIIEHHBIE JIETKOCTHIO BCTPETUTh 3aKa3YHKOB B AHTBEpPIICHE U
3aKJIIOYUTH BBITOAHYIO CIeNKy, B Hadajge XVI Beka cTpeMuTensHO Bo3pacTaino. M3 apXMBHBIX
HMCTOYHUKOB U3BECTHO, YyTO B 1528 rony anTBeprneHckas runpaus Cesatoro Jlyku HacuuThiBasia
180 mactepos [1].

WHoraa Xyn0KHUKH U3 IPYrUX HUAEPIAHICKUX TOPOJOB BPEMEHHO BCTYIAIU B THIIBIUIO
AHTBepneHa, jkenas MONbITaTh cyacThs. Cpeau 3THX MacTepoB ObUIM BeCbMa IOYTEHHBIE U
tanantiuBbie Mactepa — ['epapn Jasug u Au IlpoBoct, npuexasmme u3 bprorre, Komun ne
Korep u3 bproccens u, BepostHo, Jlykac Ban Jlelinen us Jlelinena.

WNurtepec mpexacrasnsier U ToT QakTt, YTo B AHTBEpIieHe mepBoil mojoBuHEI XV Beka
pacupoCTpPaHEHUEM XYI0KECTBEHHBIX IIPOU3BEACHUM 3aHUMAIUCh TAaKXKE MEPEKYNIIUKH —
«oudekleerkopers» (J10CI0BHBIN MTEPEBO C HUACPIAHICKOTO: ITOKYIATEHN CTapOi OISk abI»). K
IIPUMEpPY, JOKYMEHTAIbHO IIOATBEPKIAEHO, UTO B 1536 roany, uepe3 HECKOJIBKO JIET IIOCIIE CMEPTU
xynoxxanka fxa ["occapra mogoOHBIM 00pa3oM ObLUTH MTPOJIAHBI €T0 PUCYHKH.

Cpenu Benymmx >KMBOIUCIEB AHTBepneHa nepBoil mojoBuHbl XVI Beka, Omaromaps
YIOMUHAHUIO UTAJBSIHCKOTO y4YeHOro U nyremiecTBeHHHKa JloomoBuko ['Buuyuapaunu
(«Onucanne HupepnanmoB», 1567 rom) Mbl 3HAEM XyJI0KHUKOB, 4ybM HMMeHa — KBeHTuH
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Macceiic, Moaxum ITatuanp, Moc Ban Knese u Su ne bep. K anTBepnenckuM mactepam 3Toit
SMOXM HCCIENOBATENM OTHOCST TakKe XYJOKHUKOB IOJ YJIOBHBIMM HMeHamHu: Mactep u3
Opankdypra, Macrep Tpuntuxa Moppucona, Macrep ®eHCKHX MOIy(QUryp U APYrux.

XyI0KHUKOB, pabOTaBIIMX B AHTBEpIieHe, B MpoMexyTok Mexay 1500-1530 rogamu
IIPUHSTO Ha3bIBATh «AHTBEPIEHCKUMHU MaHbEepUCTaMU». TaKUM TEPMHUHOM HCTOPUKHU MCKYCCTBA
OKpeCTUJIM 0co0oe HampaBieHNE, BOSHUKILIEE KaK pe3ysbTaT KpU3nuca Tpaaulluil HUuAepIaHICKON
xuBonucu XV Beka. «MaHbepU3M» KaK MOUCK HOBBIX KYJIbTYPHBIX OPHEHTHPOB CKIIAJbIBACTCA
B KpPYI'y AHTBEPHEHCKHUX XYIO0KHHUKOB, Ka)Jbli U3 KOTOPBIX CBOEH MaHEpPOU IEMOHCTPHUPYET
XapaKTEpHBIN CIUIAB TOTUYECKUX MPUEMOB U PEHECCAHCHOT'O XY/10°)KECTBEHHOT'O MBIIIICHUSI.

OJIMH M3 CaMBIX IPOC/IABICHHBIX AHTBEPIICHCKIX MaHbepHCTOB — Moc Ban Kiee — GbuT
npunAT B Twibauio Cearoro Jlyku B 1511 romy, ¢ 3TUM cOOBITHEM M CBS3aHO IIEPBOE
yHoMuHaHHE 0 XynoxkHuKe. Cpenu pa6ot Moca ecTh 1 anTapHble KapTHHBI B POMAHH3UPYIOIIEH
MaHepe, U YyBCTBEHHBIE JKEHCKHE 00pa3bl, U BHPTYO3HbIE MOpTpeThl. OH MpOoCIaBMIICA Kak
MPEBOCXOJHBIA  KOJIOPUCT, 4YTO BOCXMIIEHHO onuchiBaeT Kapen Ban  Manaep:
«...TIPOU3BEACHUSAM CBOMM OH YMEJ COOOIIaTh O4YE€Hb KPACHBYIO Pelbe(HOCTh M Upe3BhIYAITHO
OJIM3KO TIepeIaBal MBET TeJla, MOJIb3YSACh MPU TOM TOJIBKO OJTHOW TEIECHOM KpacKou» [2].

CoXpaHMIOCh HECKOIBKO NOPTPETHBIX pHCYHKOB Moca Ban Kieme. UépHblii Men He
nepenaéT LBET JIMI, HO «KpacuBas penbeHOCTb», O KOTOpOW TOBOpUT BaH Manzep,
YyBCTBYETCS B MOJEJIHUPOBKE JETKUX TeHed. OTinuuTenbHass OCOOEHHOCTh BCEX YETBIPEX
MIOPTPETOB — HEKOTOpasi pa3MbITOCTb KOHTYPHI JUHUM, ACNAIOIAs IITPUXU €1BA YJIOBHMBIMH,
mpeBpaias UX B BHOpHpyrommid oOmmii ToH. Takas maHepa mpumaér oOpa3aM OTTEHOK
POMaHTHUYECKOW JIMPUUHOCTH, OCOOCHHO BBIPA3UTENILHO B MOPTpeTe MyK4nHbl B nuisine (Jlysp,
[Mapux) (puc. 1). DTOT PHUCYHOK BBIIVISIUT PEHECCAHCHBIM IO KOMHNO3MIMH. braromaps
HEOOBIYHOMY paKypCcy Mbl CMOTPUM Ha H300paXEHHOTO MYXUYMHY CHM3Y-BBEpX, UTO
MOMYEPKHYTO U yCTpemiieHueM ero B3risgna. OH CMOTPUT BbILIE€ JTUHUM TOPU30HTA, U B3IV
CJIOBHO MPOXOJWUT IIOBEPX B3IUIAJA 3pUTENSA, OTYErO CO3JAETCS BIICYATICHHE CHOKOMHOMN
BEJIMYABOCTH. BBIPa3UTEIHLHOCTD M JKUBOCTH B3IJISIIa JJOCTUTAETCS Onarofapsi aCHMMETPHH TJIa3,
KaKeTCsl Jaxke, 4TO TIJla3a CMOTPAT B pa3Hble TOYKH — IpaBblid YyTh BBILIE, JIEBBII HEMHOI'O
omymeH. JI€rkue TeHM Ha mIeKe W TMOAOOpOJKe OOBOJIAKMBAIOT HEXKHBIM penbed IHIa, easa
YJIOBUMBIMH INTPUXAaMHU IOKa3aHbl TEHU B YIIyOJEHUAX TJa3HUIL, YyThb 3aMETHOE KpPYTJIEHUE
TJIA3HBIX SOJIOK 1O/ HIDKHUMH BeKaMmu. [IsTHa pacTBOPSIOTCS B 00IIEM TOHE JINCTA, CIUBASICH C
ero rpyooBatoii paktypoil. OcTpee ouepueHsl Ipope3u Iia3, KOHTYpbI I'y0, HOca, IIeu.
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Puc. 1. Uoc Ban Kiese. [Toptper Mysxunnbl. Mexny 1490 -1541. Jysp, [lapu.
Fig. 1. Joos van Cleve. Portrait of a man. Between 1490 -1541 Louvre, Paris.

Puc. 2. Moc Ban Knese. IToprper xenmuust. Mexny 1490 -1541. JTysp, ITapux.
Fig. 2. Joos van Cleve. Portrait of a woman. Between 1490 -1541. Louvre, Paris.

Ha o0opoTHOIi CTOpOoHE NHMCTa HAXOAUTCA HE MEHEe HHTEPECHOE H300paKeHHEe —
KEHCKHMI MOPTPET, Ha KOTOPOM HM300paxkeHa emié coBceM loHas aeBymika (puc. 2). Ilo-getcku
HE)KHBIE YePTHI JIUIA U COCPEIOTOUYCHHOE BBIPAYKEHHUE TTOJTYOITYIIIEHHOTO B3IJIsAA, HA MAJICHBKON
TOJIOBKE — 3aMbICIIOBATHIE OYEPTAHUS FOJIOBHOTO YOopa. BHOBb Xym0KHUK npHrOeraer Kk npuémy
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ACMMMETpUH TJ1a3, HO TENEeph B3Il OIYIIEH, CO3/jaBas BIIEUATICHUS 3aAyMYUBOCTU. Bricokui
YUCTBIN 7100, MyXJible T'yObl, IOHOIIECKH-TJIAJKUE IIEKH M MPO3payHbId B3MVIAJ — XYHAOXKHHUK
YJIOBWJI CBEXKECTh JTOIO HEXHOI'O0 CO3/laHus, IepeJaB B €ro KpacoTe HE TOJIbKO
WHAMBUAYaIbHbIE YEepPThl B MaHEpE HMMEHHO 3TOH 0coObl, HO M HEYTO oOIlee AJii MHOTIHX
JIEBYIIEK.

Pa3mep nucTa, Ha KOTOPOM HAapUCOBAHBI TMTOPTPETHI MY>KUYMHBI U KEHITUHBI MeHbIe 10
CAaHTUMETPOB B BBICOTY, HO JaX€ Ha CTOJb MAaJICHbKOM JIUCTE XYAOKHHUK CyMeEN MepelaTh
3arloMUHaroNecs: 00pasbl, B KOTOPBIX €CThb YYBCTBO M IcuxoiorusM. Hemapom Kapen Ban
MaHzep mpumHcan K 3arolioBKy JKu3Heommcanus Moca Ban KiieBe THTYI «IIpeBOCXOTHOTOY
Mmacrepa.

B ormune ot Moca Ban KiteBe, HMS €ro COBPEMEHHHKA, OJHOTO M3 CAMBIX CAMOOBITHEIX
AHTBEPIIEHCKUX MaHbepucTOB yxke B Hauasme XVII Beka ObUI0 HE 3aciy’)keHHO 3a0bITO, U B
«KHure o Xxyno)xHUKax» 0 HEM HE YIIOMHHAETCS 1aXke BCKOJIb3b. Peub uAET 0 MacTepe 1o UMEHU
Su ne bep.

[Ipeanonaratot, uro Sn ne bep mpuexanm B AHTBepHeH yke MOIY4YHB 0OpazoBaHHE U
BCTYNWI B TUIBAUIO B 1504 rogy. ClOXXKHOCTH JJIs MCCIIEIOBATENICH 3aKII0YaeTCsd B TOM, YTO
COXPAHWJIOCh BCETO OJHO MOAMNMCAHHOE MPOU3BEAEHUE 3TOr0 MacTepa (XOTS U B HEM MOJINUCH
3aragoyHa). Kak mpuHATO B MOJOOHBIX clydasix, Ipyrue paboThl MPUIMHUCATH XYI0KHUKY Ha
OCHOBE CTWJIMCTHYECKOW OJM30CTM K TOJANUCAaHHOW, a TakkKe OOIMHOCTH NpUEMOB M
TEXHUYECKUX CPEACTB, HE UCKIIOYAsl NTUCKYCCHIO O BEPHOCTH aTpUOYIIMU B KaXIOM OTACIbHOM
ciyyae.

Jns HacTosAlIero McCCleI0BaHUS MPUMEYATENIbHO, YTO €AMHCTBEHHBIM IOAIUCAHHBIM
npousBeneHueM SHa e bepa sBiseTcs pUCYHOK C OPTPETHBIMU MOTHBAaMU — «IOTIO/ABI I€BITH
MyKCKHX TosioB» (bpuranckuit myseii, Jlonnon) (puc. 3).

Puc 3. Su ne bep. Otioab! AeBATH My)KCKuX royoB. Ok. 1515 - 1520 rr.. bputanckuit
my3el, JIoH0H.
Fig. 3. Jan de Beer. Studies of nine male heads. Around 1515 - 1520. British Museum,
London.
Uctopust 0 ero 3arajouHod MOJNKCHA HE UMEET MPELEICHTOB, MOATOMY 3aCIy>KHUBAET
ocoboro BHUMaHMS. PucyHok ¢ u3oOpakeHHEM [eBATH IITyaud ObLT KyIUleH bpuraHckum
my3eeM B XIX Beke kak npousBeacHue HMoaxuma [latmnupa. Ha oOGopoTHO# cTOpOoHE ecTh
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noamuck «Jochem de patinier». B 1903 roay ucropuk uckyccta I'. HOnen ne Jloo (Hulin de
L00) oOHapy:KuiI Ha JIMIIEBOM CTOPOHE MOAMHCH «Jan de beery. Ms emié HUKOMY HE H3BECTHOTO
Slna ne bepa Ob1I0 BCKOpE HAWICHO B CITUCKE YICHOB aHTBEPIICHKOM THIIbIHH.

Noaxum ITlatmHup ObuT XOpormio u3BecTeH 3HaTokaMm uckycctBa kak XVII, tak m XIX
BekoB. OH TmpociaBWiCs, CO3[aBas TpPaHAMO3HBIE T[aHOpaMbl C TaK Ha3bIBAEMBIMU
«KOCMUYeCcKUMU» menzaxkamu. OnHako, Kak numer o HEM BaH Manzaep, Obul 4elOBEKOM
«rpyOBIM», HEPEAKO MPOMATHIBAT U MPOIMUBAT B TPaKTUpax Bce 3apaboTaHHBIE JCHBrU. EcTh
OJIHa HacCMeIUINBas JeTallb JIOHIOHCKOTO 3Ti0/1a, KoTopas BbIaéT pyky [latuHupa, u o KoTopoii
He OBUIO CKa3aHO — HTO H300pakeHHe MaleHbKOW (UIYypKH CHAALIETO Ha KOPTOYKaX
COTHYBIIIETOCsSl YEJOBEYKa B OJHOM psny ¢ moamuchkio «Jochem de patinier» Ha obopore
pucynka. «Ha Bcex CBOMX KapTMHaX OH OOBIKHOBEHHO IOMEIIaj TIJe-HHOYIb MaJeHbKOTO
YeJIOBEKa, YAOBIETBOPSBILIEIO €CTECTBEHHbIE MOTPEOHOCTH, MOYEMY OH U TMOJYYHJI MPO3BHUIIE
KakkepkeH. DToro uyenoBeyka NPUXOAUTCS MHOI/AA MCKATh JOJI0, KaK COBY B NPOM3BEICHUSIX
Xenapuka meT ae brieca» — ckazano B «KHHre o XyaoxxHUKax» [2] ! N3o0pakeHune yenoBeuka —
cBOeoOpa3Hasi MOHOrpaMMma — JacTh nojanucu Ilatnaupa. XyaoKHUK UPOHU3UPYET HAJl CaMUM
coboii, co3naBas cebe o0pa3 B 1yxe HU30BOM KyabTypbl CeBepHOro Bo3poxaeHus.

YeM MOXKHO OOBSCHUTH TO, YTO Ha JIMCTE MOSBWIOCH Cpady aBe moanucu? beuio
YCTaHOBJIEHO, YTO U Ta W apyras moxamucu oTHocutcs K XVI Beky. OOa XymokHHMKa OBLIH
MIPUITMCAHBI K aHTBEPIEHCKOW THIIBAMH, paboTamu B OAHO M TO ke Bpems. Moaxum Ilatuaup
HayaJl CBOIO TBOPYECKYIO NesiTeabHOCTh B AHTBeprieHe B 1520 roay. Uccnenosarens Iletep Ban
nen bpunk (van den Brink) mpenmonoxui, 9To «ITIOABI IEBATH MYXCKHX TOJIOB» — 3TO
nojgapok HMoaxumy Ilatunupy ot fna ne bepa [2]. B takom cinywae mara 1520 — 310 He
00513aTeNIbHO TOJI, KOT/Ia PUCYHOK OBUT C/IeTIaH, a, BEPOsITHO, TO/I, Korjia oH ObuT mojapeH. Eciu
MIPUAEPKUBATBCS 3TOM BEPCHM, TO CO3JIaHHWE PHCYHKAa MOKET OBITh COOTHEcCeHO ¢ Ooiee
LUIMPOKUM BPEMEHHBIM MPOMEXKYTKOM, He no3:xe 1520, ckopee mexay 1515-1520 rogamu.

[Ipenmonoxkenue BaH JeH bpuHka MOXET OOBACHATHCS HECKOJIBKUMHU NMpUYMHAMU. Bo-
NEPBBIX, B TMPAKTUKY AHTBEPHEHCKUX MaHbEPUCTOB JaJIEKO HE BCETrJa BXOAWI OObIuait
MOANUCHIBATH CBOM PAaOOTHI, BKIIIOYAs J1aXKe KPYIMHBIC KUBOMHUCHBIE 3aka3bl. [1o 3TON mpuunHe
Mbl HE 3HA€M HU OJHOM MOJINUCAHHOM KapTUHBI SlHa ne bepa, mo He#ll ke cpelu XyAO0KHUKOB,
CBSI3aHHBIX C STUM HAIPaBIIEHUEM HACUUTHIBAETCS MHOKECTBO aHOHHUMHBIX MacTepoB. [lomapok
MOJKET OBITh TOBOJAOM K TOMY, YTO Ha ATIOZE, KOTOPHIA HE TPeAHAa3HAYCH HU JJIs MPOJAKH, HU
JUTSI TIOKa3a, a B CYIIHOCTH SIBIISIJICS YacThIO anb0OMa, HEOXKHIaHHO TOSBIISIETCS HE OJIHA, a JaXke
JIBE€ TIOJIITUCH.

Bo-BTOpBIX, UMEHHO B 3TOT MEPHOA Mbl BCTPEUAEMCsl C YINOMHHAHUSAMHU O TOM, 4YTO
XYIOKHUKU JapAT CBOM PUCYHKH Jpyr Apyry. Hampumep, B 1521 roay AnsOpext ropep Obut
npuriaméH Ha cBaabOy Moaxuma [latuHupa, u crmycTs OBE HEAENH MOCIE 3TOr0 MOJIaApHII
[TatuHupy cBOM pHUCYHOK ¢ n300pakeHneM CBaToro Xpucrodopa (HbIHE HE COXPAHUIICS).

OTI0A ¢ N300paKEHUEM TOJIOB MOT' COJIEPkKATh N300paKEHHs, UCTIOTHEHHBIE KaK 00pa3Libl
JUIst OyIyIUX MPOU3BEACHHM, HO, BO3MOYKHO COJIEPKUT U KOIIUH.

Ha nucre, TOHMPOBaHHOM KOPUYHEBBIM, IMOKa3aHbl AEBATh H300pakeHuid rojos. Mx
KUBOIHMCHOE pa3MeIleHHuEe B KOMIO3MIMU oOpamiaer Ha ceOs BHUMaHUE: MOPTPETHBIE ATHOAbI
CKOMIIOHOBaHbl XAaO0TWYHO, OHM pPa3HOMAcIITa0HBI, HO MPH ATOM €CTh BIIEYATIICHHE OOILEro
BUXPEOOpa3HOT0 JBMIKEHHUS, COTJIACOBAHHOCTH MEX1y cobOoit. Ilomoraror o0BeIuHEHUIO
KOMIIO3ULIMM ¥ PUTMUYHBIE BOJHOBBIC INTPUXH MEXAYy MOpTperamu. Bce TonoBel OdeHb
Pa3IUYHbI 10 TPAaKTOBKe. JIOMUHUPYIOT clierka BblJeJIeHHbIE OenIaMUu TPU KPYIHbIE TOJIOBBI B
pa3HbIX pakypcax. Ectb u Oosiee 0000IIEHHBIC ITIO/ABI, HAIPUMEP, MEHBIINH 1O pa3MepaMm He
3aKOHYEHHBIA H3TIOJI HABEpXy CJIEBA, WM 3TIOJI TOJIOBBI JIEKAIIEro 4YelOBeKa, MOJ00POIOK

! MacTtep 0 KOTOpOM TroBOpUT 3aech BaH Mannep — Xenapuk mer ne bnec, wim Xeppu mer ne buec
MIPEATIONOXKNUTENBbHO ObUT TuieMsiHHUKOM [latmaupa. Ilpennonaraercs, 4to ero Hacrosmee UM — Xeppu e
Matuaup. OH TOXE mMUCcan meWsaxu B MaHepe Onm3koid Moaxumy IlatuHupy, B KOTOpBIX COBa ObLIa €ro
MOHOTpPaMMOM.
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KOTOpOTO MOYTH NMEPHEHAUKYISIPEH IUIOCKOCTH JIUCTA. YepThl JInla B HEM IOYTH HE YUTAIOTCS
13-3a CWJIBHOT'O paKypca.

B n3o0pakeHusIX JHIl €CTh M TUIIUYECKUE YePThl, U SMOLMOHAJIbHAS HKCIPECCHUBHOCTb.
[1oayOTKpBITBIM POT, MK I'yOBl, YTOJKHA KOTOPBIX OIYLIEHBI BHU3 — BBIPA)KEHUSI CUIOMUHYTHBIX
sMoumii. IIpy 3TOM THUMBI JIMI] HAOMUHAIOT XapaKTEpHble 00pa3bl PEIUTHO3HBIX T'€POEB.
Iloxoxwue Tunbl aul ObUIM HaliieHbl Ha KapTuHax Ae bepa. OnHako, CTOUT OTMETUTh, YTO
MOPTPETHl HA PUCYHKE JAJEKH OT 0€33MOIMOHAIBHBIX, OTYACTH YCIOBHBIX 00pa30B, CIyKaIIHX
o0pa3aMu AJs aNTapHbIX KAPTHH.

B xomnexuun ['ocygapcTBeHHOro DpMuTaka XpaHUTCS JUCT ¢ pucyHKkaMu SHa nie bepa.
Ha inwumeBoit cTopoHE pHUCYHOK KbIpOocKypo «CBaroil Jlyka, pucyromuii MaaoHHY»
(T'ocymapcrBennsiit Dpmutax, Cankr-IletepOypr). K stomy croxety SIu ne bep oGpamancs He
pa3, Kak BHJIHO U3 Kopllyca ero rpa@u4eckux M >KMBOIMCHBIX Npou3BeleHH. B HOBBIX
MaHbEPUCTUUYECKUX BapHalMAX ITOW JIET€HJbl Y HETO MOSIBISIIOTCS HE BCTPEUaBLIMECS paHeEe
UKOHOTrpaduuecKue IeTalH, HallpHUMep, B HEKOTOPBIX CIydasX B KadecTBe MoMmolnHuka Jlyku,
n300pakeH aHres B 00pasze KPbUIATOrO FOHOIIN, KOTOPBIH MMOMOTAeT CBATOMY I'OTOBHTH KPACKH.
Anren He ¢QuUrypupyer Ha pUCYHKE W3 DpMHUTaxka, HO OH MOsBIAETCS Ha Oojee eTaabHO
popabOTaHHOM KOMITO3MIIMOHHOM IPOEKTe K BUTpaxy «CBstoi Jlyka, pucyrommuii MagoHHy»
(bpuranckuii myseit, Jlounon) (puc.4).

Puc. 4. SIu ne bep. Cparoi Jlyka, pHconmHﬁ Manonny. Ok. 1509 r. bpuranckuii Mysen,
JlongoH. @parmMeHT.
Fig 4. Jan de Beer. Saint Luke painting the Virgin. Around 1509. British Museum, London.
Fragment.

Ha oO6opoTHOIl CTOpOHE TOr0 SPMUTAXKHOIO JHMCTa HAXOJUTCS PUCYHOK «ITHO]
nonypurypel  MyX4wHbl, cMmoTpsmero Bepx» (I'ocymapctBennbiii Opmwurtax, CaHKT-
[TerepOypr). JIuct ¢ 060pPOTHO# CTOPOHBI 3arpyHTOBAH JAPYTHMM TOHOM — KOPHUYHEBATO-KEITHIM
OTTEHKOM. XyJ0KECTBEHHAsI MaHepa B M300pakeHUH (PUTypbl MYKUUHBI PE3KO OTIMYACTCS OT
MaHep 00OMX YHOMSIHYTHIX PUCYHKOB co CBaATbM Jlykoii, pucyromum Manonny. OgHako u3
PpasHUIbl HE CJICAYCT BbIBOA O TOM, YTO PUCYHKHU IMPUHAAJICIKAT pa3HBIM aBTOPaM. BepOSITHO, BCE
oHM co3aaHbl SlHoM ne bepom, HO pasHuUIa 3agad, TMOCTaBICHHBIX MEPell XYyI0KHUKOM,
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JUKTOBaJla M pasHbId TOJAXOA K TPakTOBKE (OPM M CpPEeICTBAM  XYHOXKECTBEHHOU
BBIPA3UTENBHOCTH.

A.O. JlapuoHOB OTMEYAEeT, YTO XYA0KECTBEHHOE MIPOU3BECHHE, COJIEpKAILEE TAKYIO JKe
¢burypy, He ObUIO OOHApYXeHO, OJHAKO Onu3Kas aHajorus OblIa HaijeHa B Qurype,
00pamEHHOM B MPOTHBOIOJIOKHYIO CTOPOHY — M300paKeHUH BETX03aBETHOro 1aps JlaBuaa Ha
KapToHe K BUTpaxy «JIpeBo HMecceeBo» (AnpbepTuna, Bena), koropsiii npunucan Any ae bepy
[3].

[Tonydurypa MyXduHBI TpENCTaBISET CcOO0KW OOOOMIEHHBIM HAOPOCOK YeEIOBEKa,
n300pak€HHOTO B MPO(QUIb B CIOKHOM TOJIOBHOM yoope. HecMOTpsi Ha IUIOXYIO COXPaHHOCTb
BUJTHO, YTO CKJIQJIKU U YePTHI JIUIAa MPOPUCOBAHBI TOHKO U BUPTY03HO. Hoc ¢ ropOuHKoii, ocTpas
060pojaKa, IPSIMOM B3I IIUPOKO PACKPBITOrO TJla3a — BCE BMECTE CO3/1al0T BBIPA3UTEIbHBIN U
XapaKkTepHbI 00pa3. PucyHOK clenaH ¢ MoMoIpl0 YEPHOTO Meja, B CBETaX TPOHYT KHUCTHIO
OenmuiaMu, U KOe-TJIE CBETJIO-PO30BOM ryaibio. OCOOCHHO BBIPA3UTEIBHO O€JHIa BBIACISIOT
CBETJIbIC YacCTH JHIa: HAAOpPOBHYIO MAYTY, 4YacTh CKYJbl, MOAYEPKUBAs KOHTPACT TEMHOI
BIIAQJMHBI TJIA3HUIBI C T'YCTO-TEMHBIM IJ1a30M M YCTPEMIIEHHBIM BBEPX B30pOM. DTOT OerJiblii
HaOpOCOK, BEPOSITHO, CBSI3aH ¢ 00pa30M repos KUBOMUCHOTO TpousBeaeHus. O0 3TOM TOBOPUT
MIOJIOKEHHE TIONY(PHUTYphl MYXXYMHBI, XapaKTEPHOCTh €ro KOCTIOMa M o0pa3a, a TaKxke
MIPUCYTCTBHE CIpaBa pa3BUBAIOLIEHCS JIeHThI-0aHaeponu. banneponn Hepenko HM300pa)kanuch
Ha KapTHMHaX M TPaABIOPaxX CEBEPHBIX XYJOXKHHKOB, KaK IMPaBHJIO, HAa TaKUX JIEHTAaX OBUIN
HadyepTaHbl CII0BA N300paKEHHBIX.

N300paxenus: spMUTAKHOTO nUCTa AarupoBanbl 1505-15010 romamu, JTOHIOHCKHIA
Habpocok — 1515-1520. O0a nucTa, NpeanOI0KHUTENBHO, TPOUCXOIAT U3 pabodux aab00MOB
XynoxxHuKa. [IpuMeyatenbHO, YTO BCE TPU H300paKEHUS OTIUYAIOTCS IO MaHepe U IO
XYIOKECTBEHHBIM 3ajadaM. THUMOJOTHS pa3lWyHa: B CJIy4yae CO CIEHOH C H300pa’keHueM
Cesaroro JIykum ¢ JIOHJOHCKOTO pPHCYHKa — pedb HAET O TIIATENBHO JEeTaIM3HPOBAHHOM
KOMIIO3ULIMOHHOM IIPOEKTE, B Cllyyae C OJHOMMEHHOM CLIEHOW SPMUTAKHOTO JIUCTA — MeEpen
HaMU KOMIIO3UIIMOHHBIA HAOpOCOK. M300pakeHue monyurypsl My>KUYUHBI Ha €ro 000poTe —
Oernblil 3TI0A, BO3MOXKHO, Pa3MbIIIJIEHHE Haja o0pa3oM repos 3aJyMaHHOIO HpPOU3BEICHUS.
OOBennHSET Bce TPU MaHEpa KbsIpOCKYpo, €€ 3P PeKTHasT BRIPa3UTEIHLHOCTD.

Puc.5. flu ne bep. Canomes, Taniyromas Bo Bpemst nmupa Upona. Mexay 1490-1528 rr.
Cobpanue knaccuueckoro ¢pona, Beitmap.
Fig. 5. Jan de Beer. Salome dancing during the feast of Herod. Between 1490-1528.
Collection of the classical fund, Weimar.
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Manepa pucyHkoB Kbsipockypo B XVI Beke crama wu3mOOICHHOW MaHEpOi
HUJICPJIAHACKHX XYIOXHHUKOB, B OCOOCHHOCTH AHTBEPIEHCKUX MaHbepUCTOB. OIHAKO cpeau
3TUX KOMITO3UIMK MBI HAWJEM MaJi0 MOPTPETOB. 3a4aCTYI0 PUCYHKHU KbIPOCKYPO OTHOCATCS K
TaK Ha3bIBAEMOMY THUIy PHCYHKOB-IPOEKTOB. OUEeBHIHO, XYyIOKHUKOB B JSTOW TEXHUKE
MpHUBJIEKaJIa TIIATENIbHAsI MPOPAOOTKAa CBETOTEHEBON MOEIHUPOBKH, (POPMHpPOBAHUE CBETOM
00BEMOB, CKIAI0K.

Bonbioif xuBonMCHOCTRIO 00NagaeT pucyHok SHa ae bepa, koTopsiil n3o0pakaer nup
Hpona u Tanmyronryro Canomero (CoOpanne knaccuueckoro ¢onma, Beiimap) (puc.5). @opmsl
¢buryp v npeAMeTOB B HEM HAIOJIHEHBI JIEFKOCTHIO U IJIABHOCTHIO. MI3rHObI ¥ CUITy3ThI MSITKHE U
Bo3aymHble. OmnuckiBaeMble 3(PQHEKThl JOCTUTAIOTCS 33 CUET CHACPKAHHOTO HCIOJIb30BAHUS
Ounni B cBetax. HekoTopble GUTypbl U 1eTaldl MOAEIMPOBAHbI TOJIBKO JHUIIb OAHUMHU OeuIaMu
WIN TOJBKO TYIIbIO. B Gosiee 3aTeHEHHBIX MeCTaX IUTPUX YCTYMAET BBIpAa3HTEIbHOMY 3 dexty
natHa. Hekoropele nuHMM OyATO «mapsAT» B BO3AyXe, O0OBEMBI M MATHA PACCEUBAIOTCA,
npeaBocxumas d(hdexTel Trpa@uuecKuX TEXHHUK, KOTOPHIM €mE TOJBKO CYXAEHO Oyaer
MOSIBUTHCS, @ UMEHHO TEXHHK TedaTHOU rpaduku — opopTa U aKBaTUHTHI.

B nentpe komnosunmu wuzsniHas ¢urypka Canomen. S-oOpasHbple THMHMH €€ Tena
HAIIOMHUHAIOT KEHCKUE HJeaU3UpOBaHHBIE 00pa3bl HUACPIAHJICKUX XyH0XHHKOB XV Beka, B
KOTOPBIX Ipeo0iafaloT MATKUE M3TMOBl U KOTOpBIE KaXyTcs JIMIIEHHBIMU ckenera. OJHAKO
BUTHEBATHIA TaHEIl OJIC’K] TOBOPHUT YK€ O HOBOW MaHEpe B UCKyccTBe. MaHepe, MOCTEIEHHO
3a0BIBAIOIIEH TOTHYECKYIO TSKETOBECHOCTh M CKYIBITYPHOCTh. JTO CTpEeMJICHHE 3a0BITh BCE
CTapoe, 3aKOCTEHEBIIee B TPAKTOBKE (UIYp M JBIKEHUH, HACBITUTH HCKYCCTBO HOBBIMH
UAESIMH, NpUAaTh €My TEMIEPAMEHTHOCTb M HE BUIAHHYIO /10 TOTO Ha CAEPXKaHHOM CEBepe
CTpacTh. DTO TaHel] TOTUYECKOM PUrypsl, ofeToit B HOBOMOIHBIN KocTioM XV Beka u emnié He
3HAIOIIEN KaK JIBUTAaThCS B 3TOM KOCTIOME. DTO UCKYCCTBO, KOTOPOE KOHBYJIBCUBHO UILET HOBBIN
XYI0>KECTBEHHBIN S3bIK, HA KOTOPOM 3arOBOPUT CO 3pHUTENEM. 3/1eCh TOTHUECKUE PUTYPhI UIYT
ceOs1, BIMCAHHBIC B OYEPTAHUS BEIMYECCTBEHHON apXUTEKTYPhl pUMCKON apKa/Ibl.
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DCKU3HBIA NPOEKT BJIIATOYCTPOMCTBA
YACTU TEPPUTOPUU MYPUHCKOI'O [TAPKA
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B naHHOIi cTaThe paccMaTpUBaeTCs ICKM3HOE MPEITIOKEHHE TI0 6JIaroyCTponCTBY 4acTH
MypuHCKOTO TIapKa ¢ (GOpMUPOBAHHUEM BOCHHO-TTATPUOTHYECKOM 30HBI. JIaHHBIN TPOEKT

MOCITY>KUT OCHOBOM sl pa3pabOTKK TEXHUYECKOTO 3aIaHMsI Ha Pa3pabOTKy MPOESKTa
0J1aroycTpoiicTBa TEppUTOPHUH.
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IMPLEMENTATION DRAFT PROJECT
PARTS OF THE TERRITORY OF MURINSKY PARK
KALININSKY DISTRICT OF SAINT PETERSBURG CITY
Markin A.A., Kozyreva E.I.
Saint-Petersburg state forest technical university, Saint-Petersburg

Key words: conceptual project, Murinsky park, competition, environment design.

This article discusses a draft proposal for the improvement of a part of the Murinsky park with
the formation of a military-patriotic zone. This project will serve as the basis for the
development of terms of reference for the development of a project for landscaping.

JlaHHBIN ACKU3HBIN MPOEKT OJaroyCcTpOWCTBA YacTH TeppuUTOpuH MYypPHUHCKOTO MapkKa
MPOXOJIMJI B paMKax OTKPBITOIO apXUTEKTYPHO-TPaJOCTPOUTENILHOTO KOHKypca «Pecypc
nepudepun». KoHKypc HareneH Ha co3aHie BOCHHO-TIATPUOTUYECKON 30HBI OJIaroycTpoiicTa
MOCBAIICHHON Teponyeckoil o0opoHe JIerHnHrpaaa Bo BpeMs Bemmkoit OTedecTBEHHOM BOWHBI, €
pa3MenIeHueM TeMaTHIECKIX MaJIbIX apXUTEKTYpHBIX Gopm [1].

KonnenTyanbHbli TPOEKT OBLT MpPEIOkKEH KOMAaHIOM M3 pa3HBIX BBICHIMX Y4eOHBIX
3aBegeHuii: barmyr Anrenmuna u Kucenés [lanumn (CIIGIACY), Mapkuna Arnpeit (CITOTJITY),
JlxxopaeB Papmien (CIIOI'Y) u Tarmea Mapsm (BXYTEWH). MentopoMm KoMaHABI SBIISIACH
KauauaaT apxuTektypsl, gorent CII6IJITY um. C.M. Kuposa — Ko3ssipeBa Enena MiBanoBHa.

OOBEKT MPOEKTHPOBaHUS pactoyioxkeH 1o aapecy: Cankr-IlerepOypr, MypuHCKHIA TTapk
(yuactok 2) ot I'paxkmanckoro mp. 110 yi. Pycrasenu, 3HOII Ne 4138 (cMm. puc. 1) [2].

Konnenmus OnaroycTpoiicTBa 4YacTh TEpPUTOPUM MYpPHUHCKOTO TMapkKa Yy4YUTHIBAET
TaHamadTHRIA KOHTEKCT, TaMSTh MECTa, COXPAHEHHYIO B IOJIMHHBIX apTe(akTax, aKTyaJIbHBIN
IpaJOCTPOUTEIbHBI  KOHTEKCT, COLMOKYABTYHBI pecypc pasBUTHUA M  TMOTEHIHUAT
¢dbopmupoBanuss KOM(OPTHOW TOPOJCKOW Cpelnbl C WCIOJB30BAaHUE CPEJACTB JaHImadTHON
aApPXUTEKTYpHI U AU3aiiHA.

JlannmagTHas OCHOBAa KOHILIEMIIMKM OCHOBBIBAETCS Ha MolMe MypUHCKOIO pyubs, €ro
IPUPOJTHON CUTYaIlMH U OJHHUM M3 3BEHOM BOJHO-3€NIEHOT0 TOPOACKOro Kapkaca (cM. puc. 2).
Oco0eHHO Ba)XHO B JJaHHOM KOHTEKCTE, YTO 3Ta CTPYKTypa MOJKIIIOYaeTCs K 3elIEHOMY MOosiCy
Crnasel JIeHUHTpaa.

—\._I

PI/IC 1 MeCTo HpOGKTHpOBaHI/I)I Puc. 2. Teppuropust NpoeKTUPOBaHUSI B KOHTEKCTE BOJIHO-
Fig. 1. Place of design 3e7IEHOr0 Kapkaca
Fig. 2. Design area in the context of a water-green frame

CumBosOM MecTa ctayi caM MypuUHCKUN pydei. B KoHueniuu ero paccMarpuBaiv Kak

pyueii-rpanuia (rpaHuLa Kak pyoex, JUHHUsSL 000pOHbI), pyuei-CBsA3b (CBsI3b BPEMEH, COOBITHI U
MOKOJICHUI) U py4el-nyTh (IIyTh B IPOCTPAHCTBE, BpEMEHH, B MaMsITH) (cM. pHc. 3).
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Konmeniuu mpeyios)keHa aiIcCHTUKa MecTa. BJIOXHOBEHHEM MOCTYXUIH HMEIOIIUE
MIPOTHBOTAHKOBBIC YKPEIJICHUS — HA0JI0bI, T€OPIrUEeBCKast JICHTA, IUHUS PYYbs U JIEUTMOTHB —
MeTaJI-KOpTeH (CM. puc. 4).

ARTTE 3

MYPUHCKMM PYBEX
.":7
G, N e
Puc. 3. CI/IMBOJ‘I}-,‘I.I\./I.G':CTa Puc. 4. Jlorotun npoekra
Fig. 3. Place symbols Fig. 4. Project logo

[IpennoxeHHass KOHUEMNIMS YYUTHIBAeT (PYHKIIMOHAIbHOE HamoliHeHue MypHHCKOTo
Mapka Kak B CYILECTBYIOIIMM COCTOSSHUU, TaK U B NEPCIEKTUBE MOSIBJICHNS HOBBIX OOBEKTOB BO
2-0i1 ouepeau CTPOUTENbCTBA (CM. puc. 5). bonblas 4acTh npuiieraronieil TeppUTOpUn SABISETCS
CIIOPTUBHBIM SIIPOM C JIBDKEPOJUIEPHOM Tpaccoi, 30HaMU aKTUBHOTO OTIbIXa JUIsl JAeTed U
OOLIMPHOI TeppuTopuu A TUXOoro orasixa. K atum 30Ham Takxke ¢ 2024 rona 100aBUTHCS 30Ha
BOCHHO-TIATPUOTHYECKOIO BOCIHMTAHHUS, KOTOPBIA SIBISETCS YYaCTKOM IPOEKTUPOBAHUS IJIs
JAHHOTO KOHKYpca.

Takum 00pa3om, TpeOOBaHUS KOHKYpCAa M KOHTEKCT TEPPUTOPUH CHOPMHPOBAI 3aIMPOC
Ha TMPOEKTHpPOBaHHE B BUAEC: (HOPMUPOBAHHS TEeMATHUECKONW JIOMHUHAHTHI — 30HAa BOEHHO-
MaTPUOTHUYECKOTO BOCIMUTAHUS, TOTEHIMAIbHBIA TMEIMIEeXOJHbId TpPAaH3UT U  IMOTEHIHAI
nanamadTHOW cutyauuu. Mcxoas M3 3TOro KOHIENUUeH NMpeiokKeHO, «OTKPBITBI My3eil» —
YHHUKQJIbHOE 3BEHO MaMATHBIX MECT ropojia, CBA3aHHBIM C MPOLUIBIM, HACTOALIUM U OYyAyLIUM
ropojia, OOILIECTBEHHBIH LEHTP JOKaJbHOIO CcOOOIIeCTBa M JaHAMA(PTHOE PEKpPealnoOHHOE
MIPOCTPAHCTBO BCECE30HHOTO HUCIOJIb30BAHUS.

30HUPOBAaHNE KOHLENTYAJIBHOTO MPEUIOKEHHUSI COCTOUT U3: BXOJAHOM 30HBI, CO CTOPOHBI
nepekpectka yin. PycraBenu u mp. JlyHauapckoro, a Takke NPOEKTHPYEMOIO ydyacTka 2-Ou
ouepear CTPOUTEIbCTBA; UH(GOPMAIIMOHHBIN Yy3€1 — MHTEPaKTHBHbIN OTKPHITHIN My3eill «Jlenrta
naMsiTH» C MYJIbTUMEIUWHON YCTaHOBKOW M WH(pOpManuu o palloHE W HCTOPUU MECTa;
TEMaTU4YeCKOe sSIPO — BOCHHO-TIATPUOTHYECKas 30Ha «MypUHCKMA pyOex» Ha OCHOBE
CYLIECTBYIOIIUX apTe(haKTOB-HAI0JIO0B U MPOEKTUPYEMbIX MEMOPHAIbHBIX JOCOK C JaTaMu;
30Ha CHOKOHMHOTO OTJbIXa — YacThb MOWMBI MypHHCKOrO pyubsi ¢ (POpMHUpPOBAaHHEM B HUX
«Cupenesoro cana» u «bep&3oBoii pomu» (cM. puc. 6).
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Puc. 5. CymectBytoree 1 IpoeKTUpyeMoe Puc. 6. 3oHUpOBaHUE TEPPUTOPUH
(YHKIMOHATIEHOE 30HUPOBAHUE YACTH Fig. 6. Zoning of the territory
MypHHCKOTO Hapka
Fig. 5. Existing and projected functional
zoning of a part of the Murinsky Park

[InanupoBOYHOE peIIeHHe TEPPUTOPUN YUUTHIBAET CYIIECTBYIOIIYIO IJIAHUPOBOUHYIO
CUCTEMY, a TAK)Ke BEPTUKAIBHYIO IUIAHUPOBKY TEPPUTOPHH. B KauecTBe HOBBIX TUIAHUPOBOYHBIX
9JIEMEHTOB B paMKax KOHIEMIMM TNpeJiaraeTcs: C BXOJIHOM CTOpoHBI ynuibl PycraBenu
BHUJIOBYIO IUIOMIAJKy Y THIPOTEXHUYECKOTO COOPYKEHUS U TMaHIyc, HWH(POPMAIMOHHO-
BBICTaBOYHAs 30Ha, MEMOpPHAJIbHASL 30HA, 30Ha MACCOBBIX MeponpuaTuil — «CHpEHEBBIH caay ¢
TEHTO-BAaHTOBBIM COOPY>KEHHEM, 30H CIIOKOMHOTO OT/AbIXa B «bep&30Boil porie» 1 mporyaouHbIX
ZIOPOT Ha JIEPEBSIHHOM HacTHIIE, [IEIIEXOHOMU CBA3K ¢ CEBEPHBIM MIPOCHIEKTOM (CM.

Puc. 7. I'eHepanbHbIi MJIaH 3CKU3HOTO MPOEKTa
Fig. 7. Master plan of the preliminary design
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B ocHoBy xonnenuun «MypuHCckuii pyoex. JleHTta maMaTi» mosokeHbl 4 MapIiipyTa,
CBSI3aHHBIX OOIIMM IUIAHUPOBOYHBIM W MPOCTPAHCTBEHHBIM pEIICHHEM M TEMaTHUYECKUM
cueHapueM. OCOOEHHOCTh KaXKIOT0 MaplIpyTa COCTOUT B IPUOPUTETHOM LENEBOW ayIUTOPHUU
napka MpelyCMOTPEHHOM CpeloBOi oOpraHuM3anuedl MmapkoBoro JmaHamadra B IEIOM H
TEMATHUECKOU COCTABJIAIONIEH B YaCTHOCTH.

«MapupyT-aBUKEHHE» SBISIETCSI NELIEXOAHBIM TPAH3UTOM CBS3BIBAIOIIMNA IIPOCIEKT
Jlynauapckoro u CeepHoro. O0ecneunBaromuii KOMPOPTHBIA «3€IEHBIN KOPUIOP» - IYOJIEp
TPAHCIIOPTHBIX MarucTpaiei (cm. puc. 8).

«MapupyT-iorpy’k€Hue» CBS3bIBA€T BXOAHBIE 30HBI C E€OUHBIM TEMaTHYECKUM
cuenapueM. «llorpyxeHue» B HCTOpUIO, TMaMATh MecTa — TOMJIEPKUBAET OCOOECHHOCTH
naHAmadTHON CHUTYyalllH, MepenajgamMH BBICOT, 3aKpPEIUICHHbIE CYHIECTBYIOLIEH BEepTHKAIbHON
TUTAHUPOBKOM. DTO AaéT BO3ZMOXKHOCTh BEPTUKAJIBHOTO 30HUPOBAHMS MapIIpyTa, 000coOIeHue
€ro OTJEJBHBIX YYaCTOK OT MEMIEXOAHOr0 TpaH3uTa. Mapkepamu 3TOro MapuipyTa SBIISFOTCS:
MOJUTMHHBIE 00OPOHMUTENbHBIE YKpEIyIeHHus: (HaJ0s0bl), «CTeHA MaMSITH», SKCIIO3UIHS UCTOPUHU
MecTa, CcTeMa HOBHUTallui, TEMaTHYeCKUe Majible (DOPMBI, IIBETOBAsi CHMBOJIMKA, TaHAIMA(THBIE
AJIEMEHTBHI, JTaH{adTHAs MOACBETKA M MYJIbTHMEUIHbBIE cpencTBa (cM. puc. 9).

«MapupyT-co3eplaHne» CBSI3bIBA€T BXOJHBIE 30HBI C €IMHBIA BHJIOBOM CLIEHapuUl Ha
BOJIHBIC TIEW3aKM W BHJ HA TEPPUTOPUIO B 00IIEM KOHTeKcTe. [laHHBI MapmipyT camblit
MPOTSHKEHHBIA U BBINOJIHEH U3 JAEPEBSHHOTO HACTWJIA, MIPOJIOKEHHBIE 110 PACIIMPEHHON MoiMe
pyubsi, BIOJb UCKYCCTBEHHBIX OCTPOBOB (cM. puc. 10).

«MapmpyTt-omymenue». JlaHHbII MapuipyT SBIS€TCS pa3BUTHEM Ipoekra «Can
OIYIIECHUI» I HE3PSYUX U CIA0OBUASINUX. SIBISETCS CHENHMaIbHOW BEpCUEH ClieHapws,
Oo0BbEeMHAOIIENH  «MapLIpyT-IBH)KEHHE» U «MapUIpyT-TIOrpyKEHHe».  IJTO  CTaHeT
«TIOTPY’KEHUEM» B HCTOPUI0O U MaMsITh MeCTa C IOMOUIbIO TAKTWIBHBIX, ayAHAJbHBIX,
00OHATENBHBIX OIIyIIeHUH (cM. puc. 11).

TemaTtndeckne Majble apXUTEKTYpHBIE (POPMBI CTAIA OOIIMM JICSUTMOTUBOM KOHIICTIIIHH,
BBIpQ)XKAIOLIMM OOpa3Hyl0 CMBICIOBYIO JIOMMHAaHTy Mecta. OOmas CTUIMCTUKA 3ajaHa
MaTepUaIOM H I[BETOM (METaJUT-KOpTeH), (hopMoii (yroij, TPEYroNbHUK), JIMHUEH (JIeHTa),
norotunoM. B cocraB tematnyecknx MA® BxoauT: MHGOPMaIMOHHBINA MUJIOH, UHTEPAKTHBHBIE

CTEHJIbI, PJIEMEHThI HABUTAIINH, TTAHEII U BEJIOMAPKOBKH (cM. puc. 12).
— S s S— - - - g e ——— e :
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‘ Puc. 8. «MapH.IpyT-)_IBI/I)KHI/IC» Puc. 9. «MapmpyT-morpyxeHue»
Fig. 8. «Route-movement» Fig. 9. «Route-dive»
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Puc. 11. «Mapmpyr-omeHHe»
Fig. 10. «Route-contemplation» Fig. 11. «Route-feeling»

OpraHu3anus OCHOBHBIX 30H. BoeHHO-TarpuoTnyeckas 30Ha «MypHUHCKHH pyOexk» (CM.
puc. 12). Mecto pacnoyioxxeHus 000pOHUTEIBHBIX YKPEIJICHUH COXPaHAETCs KaK TJIaBHBIN
apredaxT, B CIOKHUBIIEMCS JaHIMa()THOM KOHTEKCTe. Pa3BUTHEM TeMBI TIpeiaraeTcst
o opMIICHHE «CTEHBI TAMSITH» Ha OCHOBE CYIIECTBYIOIIEH MOAMOpHOH creHku. [lepeman
ypoBHeit Oonee 1,5 M oGecrieunBaeT BepTUKaIbHOE 30HUpoBaHue. [loamopHas cTeHa nojydaer
eIMHOE apXUTEKTypHOE U NaHamadTaoe ohopmieHue B popme penbedHoro Gppusa (maHenu
MeTallJla-KOPTeHa) ¢ TOJICBETKON M KypTuHOU u3 MBel mypnypHoit ‘Nana ‘ u Criupeeit neneabHOM
‘Grefsheim’. MemopuasbHas TeMa BbIpa)keHa B PUTMUYECKOM PACIIOJIOKESHUN CMBICIOBBIX U
TUTACTUYECKUX aKIIEHTOB (TOMbI BOMHBI, MECTa MAMSITHBIX aKI[Hi, BO3JIOKEHUS IIBETOB).
PanuanbHas nmaHUPOBOYHAS KOMIIO3HIIHS HAXOIUT MPOIOJDKEHUE B PACTIONOKECHHH TUPCOB U
MEIIEXOAHBIX MOCTKOB B aKBATOPUH PYUbsl.

A B

MV PYBEN.
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Puc. 12. BoeHHo-narpuoTtrnyeckas 30Ha «MypHHCKUIH pyOex»
Fig. 12. Military-patriotic zone «Murinsky frontier»

OtkpsIThId My3elt «JlenTa mamsatu» (cM. puc. 13). TpencraBiser coboi y3moBoi
Y4acTOK, 00beTUHAIOIINN BCE MapIIPYThl, @ TAKKE apXUTEKTYPHO-TIPOCTPAHCTBEHHBIN aKIICHT,
OpHCHTHpOBaHHLIfI Ha BXO/JHBIC 30HbI U BHCIITHUC I'PAHUILIBI ITapKa € CCBCpO-BOCTO‘-IHOfI
CTOpOHBI) mpoctiekT Jlynauapckoro, ynuna Pycrasenu). ['maBHbIN 251eMEHT — «MHPOpPMaLIMOHHAS
CTEHa» BJOJIb CYIIECTBYIOLIETO COOPYKEHUSI JIBIKEPOIIEPHON TPAcChl, PEIICHHAs KaK
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«MHOTO( YHKITMOHATBHBIN (hacaay, MyTbTUMEANIMHOE TTAHHO, JIEMEHT TEMAaTHIECKOTO
CLEHapHs, MECTO UHUIIMATUBHBIX aKIIM MECTHBIX >kuTeseil. Brnonb cymectByroniero
OTpaxKJICHUs pPa3MELIAeTCsl MHTEPAKTUBHAS SKCNO3ULUA «JIeHTa maMsITh, NOCBSALIECHHAs
HWCTOPUU U COBPEMEHHOM KU3HU palioHa.

..........

Puc. 13. OTkpeiTHIii My3elt «JleHTa mamsaTm»
Fig. 13. Open museum «Tape of Memory»

30Ha CITOKOWHOTO OT/JBIXa — BKIIFOUAET CUCTEMY IEHIEXOIHBIX JOPOXKEK, Teppac, MUPCOB,
MOCTKOB B CEBEPHOH M I0XKHOM YacTsIX MONMBI U B aKBaTOPUH PYUbsi, 0OLIIECTBEHHOE
npoctpancTBo «CUpeHeBbIi cany, «bepe3oByro poury» (cM. puc. 14). OOmmii 1eHTMOTHUB —
MOKPBITHE U3 TEPPACHOH JIOCKH, JIEPEBO B PELICHUN MabIX (GOopM, JTaHAmadTHAs MOICBETKA.
AKIIEHT — TEHTOBBII HaBeC Ha TeppuTOpUH «CUPEHEBOTO Ca/ia» B BECEHHE-JICTHUH TEePHOI,
JIEKOpaTHUBHAs MTPOCTPAHCTBEHHASI KOHCTPYKITUS AJISl IPa3AHUYHOTO O(OPMIICHUS B 3SUMHUIA
neprot). MakcuMallbHO COXPAaHSIOTCS M TIOJIEP KABAIOTCS] €CTECTBEHHBIC JIaH AP THEIC
0COOCHHOCTH TTIONMBI pyUbsl.

Puc. 14. <<CH13eHeBLIP”1 caa» ¢ TEHTO-BAaHTOBOW KOHCTPYKIIHEH
Fig. 14. «Lilac Garden» with a tent-cable structure
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Br16op maTepuanoB MOKPHITUH OCHOBAaH Ha MPUHIHUIAX (DYHKIIMOHAIBHOCTH, IIBETOBOM
rapMOHUM, KOMITO3UIIMOHHON JIOTMKH u oOpa3a. llpu BbIOOpe MaTepuanoB YYTEHBI TakKke
3aIpOCHI JKUTEIICH.

ConMonaoru4ecKuii ompoc Mmokasal, 4To moceTuTe i MyprUHCKOTO MapKa MpeIouYUuTaroT
HaOWBHOE TMIOKPHITHE Kak HamOojiee KoMdopTHOoe u 3KonormdyHoe. [loaTomMmy B KauecTBe
OCHOBHOTO TOKPBITHS TEIMIEXOJHBIX JTOPOKEK M IUIOMIAJIOK MPEAJIOKEHO HCIOJIb30BaHNE
IPaHUTHOTO OTCEBa.

[TokpeITHE TPOTYIOYHBIX JOPOKEK U TEppac BIOJb OEperoBol IWHHUH, BHUJIOBBIX
IUIOUIA/IOK, THUPCOB, MOCTOB B TpaHUIAX aKBaTOPUHM, a TakXKe MOJUYMOB U SPYCHBIX
KOHCTPYKIUHU JJI OT/IbIXa — TeppacHas JOCKa.

UneHeHus: MOBEPXHOCTH HAOMBHOIO TOKPBITHS W 3JEMEHTHl MaJIbIX apXUTEKTYPHBIX
dbopM B MeMmopHanbHOW 30He (MO AaHANOTUM C OCETOHHBIMH HAIOJIOAMH), CTYNEHH —
apMUPOBAHHBINA OCTOH.

DneMeHThl MOCTa-TaThOPMbl B MEMOPHAIBHON 30HE - MeTaui-KopTeH. OTHelbHbIC
Y4aCTKM TMEHIEXOJHON TOBEPXHOCTH B 30HE HMH(POPMAIMOHHBIX OOBEKTOB, PUTMHUYECKAs
opraHu3anusa IMOBCPXHOCTU Ha6I/IBHOFO IMOKPLITUA B 30HC OTAbIXa — TpOTyapHad IIJIMTKA

(HaBHranus U HE3PAYUX U CIA00BUAAIINX — B COYETAHUU C TAKTUIIBHOM TUIUTKOM) (cM. puc. 15
u 16).

Puc. 15. TeMaTI/I'-IeCI/If/i A Puc. 16. Bo3noxxeHne BETOB B BOGHHO-TTATPHOTHIECKOH 30HE
MA® ans MTH «MypuHCKHH pyOex»
Fig. 15. Thematic items Fig. 16. Laying flowers in the military-patriotic zone «Murinsky frontier»

for the disabled person

[IpoexTrpyemblii aCCOPTUMEHT PACTEHUNA MCXOIUT U3 TeMaTUKH KOHIenuu, BRICOKOTO
XyI0KeCTBeHHOTO 3(dekra nanamapTHO-KOMIO3UIIMOHHBIX PEIICHUI, a TaKXKe YYUTHIBACT
MMOYBEHHO-THIPOJIOTHUECKUE OCOOCHHOCTH y4acTKa.

Hcnonp3oBanne XBOWHBIX JIPEBECHO-KYCTAPHUKOBBIX PACTCHHI HElenecoo0pa3Ho u3-3a
CHJIFHOTO TOJTOIUICHUSI M CTOSTYEH BOJBI Ha TEPPUTOPHUU NPOCKTHPOBaHWA. B CBs3u ¢ 3THM,
MIPEATIOKEHO MPEUMYIIECTBEHHOE HCIIOJIb30BaHUE JTUCTBEHHBIX PACTEHUH C JIEKOPATHUBHBIMU
KavyecTBaMHU B 3MMHEE BpeMs, Takux, Kak PsOwna oObikHOBeHHast ‘Nevezhinskaja’, O6nemnmxa
KpymmHoBuaHas ‘Leikora’ (spxkue tmuonsl); Jluma wmenkonucthas, Mea Oemas f. Pendula
(apxuTekToHUKa KpoHBI); bepésza mosucnas, Jlepen Oenbiii ‘Sibirica’, UBa nypnypHas ‘Nana’
(ekopaTuBHas Kopa).

[ToMuMO 3TOTO, HUCHONB3YIOTCS KYCTapHHKH C JIEKOpaTHBHBIM IBeTeHHueM (CHpeHb
oObIkHOBeHHAsI ‘Haodeosicoa’, Cupenb oObikHOBeHHas /lenv [lobedwi’, CupeHb OOBIKHOBEHHAS
‘©ponmosuuxa’, Crivpes cepasi ‘Grefsheim’, UyOymHuk rubpuansiii ‘Snow Goose’).

B KxoHIIeNIIMY MPOEKTa 3aJ0KEHBI IIBETHUKU HE TOJIBKO C JCKOPATUBHBIM IIBETCHHEM, HO
W pacTeHUsl C JICKAPCTBEHHBIMU U MPSHO-apOMaTHYECKUMH CBOMCTBaMHu. Maest mogbopa Takux
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TPaBSHUCTHIX PACTCHUN UCXOAMUT U3 aHAJIOTUN C PACTCHHUSIMH, KOTOPbIE TIOMOTAIN COJIJaTaM BO
BpeMeHa Benukoit OrteuecTBeHHONW BOWHBL [IpsiHO-apoMaTHUecKue CBOWCTBA PACTCHHI
JIOTIOJTHSIFOT BU3YaJIbHBIC BIIEYATIICHUS, CIIOCOOCTBYSI PACKPBITHIO OOPAa3HOTO M TEMATHYECKOTO
conepxkanua Konueniuu.

JIisi 1BETHUKOB TMPEAJIOKEHBI PACTEHUS C JCKOPAaTUBHBIM IBeTeHHeM (Beponuka
KOJIOCKOBas, ['Bo3nmka kuTaiickas, JluieHtpa kpacuBas, JlepOeHHUK HWBOMUCTHBIN ‘Robert’,
Knonoron mpocroii ‘Pink Spike’, Ouutox Bunmnblii ‘Brillant’, PynOekus mypnyphas ‘benas
Jebedv); TPsSHO-apoMaTUYeCKUMHU cBoWcTBamu (I'epaHb KpymHOKOpHEBWINHAS ‘Spressart’,
Monapna rubpuanas, Menucca  sekapcTBeHHas, TumbsH mom3yuuit u  TumbsH
nuMoHHOTaxHyi ‘Doone Valley’), neue6ubiMu cBoiictBamu (KpoBoxieOka jexkapcTBeHHAs
‘Tanna’, Mamxetrka wsrkas, [lonbiHb OOBIKHOBEHHasi ‘Aureovariegata’, TwHICIYEITUCTHUK
o0bikHOBeHHBIN ‘Queen’, [llandeit myOpaBHbIi ‘Senior’ v DXuHales myprypHas).

Taxke K aCCOPTUMEHTY TPaBSIHUCTBIX KYJIbTYpP MPHUKIAIBIBACTCS CXEMa IBETCHHUS (CM.
puc. 17). PacreHus mnomoOpaHbl TakuM o00pa3oMm, 4YTOOBI BO BpeMs BereTanuud ObBLIO
HEMPEepPHIBHOE I[BETCHHE.

Hassaxue Man UioHb Uioneb Asrycr CeHTtabpb

Puc. 17. Kanennapp uBereHus
Fig. 17. Bloom calendar

CuctemMa OCBELICHHS TEPPUTOPUU BKJIIOYAET OCHOBHOHM CBET CBETOAMOMHBIM YIWYHBIH
topmiep MASK, B kaduecTBe NOMOMHUTENBbHOTO Topuiep HapyxkHoro ocemieHuss KOJIBT, mis
apT-TIO/ICBETKA CBETOJUOTHBIN YIMYHBIA TMPOXKEKTOP M JIMHEHHOTO OCBELICHHS CBETUIIHHUK
(hacamHBIN CBETOAMOTHBII MHHHHAﬁH M [3].

Taxke B paMKax MpoekTa ObUIa MpeNIoKeHa CYBEeHHPHAs MPOJYKIHS, KOTOpask MOXKET
Mo/IapeHa Ha OTKPBITHE TaHHOTO MPOEKTA JIJIsl BETEPAHOB, AKTUBHBIX TPaXkJIaH U aIMUHUCTPALIUN
paiioHa.

JlanHblii TpoeKT ObUT BBIHECEH Ha OOCYXKACHHE B paMKax KOHKypca W TOIYYHII
HAuBBICIIYIO OLIEHKY OT WIEHOB JKIOpHU, 3aHsAB IepBoe MecTo [4]. Takxke 3CKU3HBIA MPOEKT
CTaHET OCHOBOM [iJIsi pa3pabOTKU TEXHUYECKOTO 3aJaHuig Ha pa3paboTKy MpOeKTa
0J1aroyCcTpOICTBA TEPPUTOPHH.

Bubanorpadguyeckuii cnucoxk

1. Anmunuctpamms Cankr-IlerepOypra. — Pexnm JOCTyIA:
https://www.gov.spb.ru/gov/otrasl/architecture/news/247125/;

61



https://www.gov.spb.ru/gov/otrasl/architecture/news/247125/

2. 3akon Cankr-Ilerep6ypra or 1.07.2022 (pex. or 18.07.2022) «O 3eneHbIX

HAaCaXIEHUAX o0111ero ITOJIb30BAHUS. - Pexxum JIOCTyTa:

https://docs.cntd.ru/document/8458668;

Komnanus "CAPOC". — Pexxum noctymna: https://sarosco.com/;

4. AnvuHHECTpanus Cankr-IlerepOypra. — Pexum JOCTYyIIa:
https://www.gov.spb.ru/gov/admin/povelij-aa/news/250632/.

w

BH/JIbI ZKHBOI'O HAITOYBEHHOI'O IIOKPOBA HA 3ABPOILIEHHBIX
CEJBbXO033EMJISAX
HoBuxoa ML.A.
Cankr-IleTepOyprekuit rocy1apCTBEHHBIN IECOTEXHUYECKUI YHUBEPCUTET HIMEHH
C.M.Kuposa, Caukr-IletepOypr

KiroueBsie cioBa: Oepe3a moBucCias, Oepe3a IMyIIMCTasl, KUBOW HAIMOYBEHHBIN TOKPOB,
€CTECTBEHHOE BO30OHOBIICHHUE, CEITbX033EMITH.

7KuBOi HanmOYBEHHBINA ITOKPOB, B YACTHOCTH TPABSIHOM, UTPAET OTPOMHYIO POJIb B KU3HHU

jeca. YCTOMYMBEIM HAIIOYBEHHBIN IIOKpPOB, KOTOpBIfI npeaAcCTaBJICH OOBIYHO TEHEBLIHOCIUBLIMHU
Bugamu, nosigerca cmoycts 10-15 mer. 3makoBas accouuanuss HE OTIMYAeTCsl OOJBIION
CTaOMIILHOCTBIO M CO BPpCMCHCM  3aMCHACTCA OIHHUM H3 OCHOBHBLIX THIIOB JI€Ca,
COOTBETCTBYIOIMX JAHHBIM yCIOBHSM. B )KMBOM HanmouBEHHOM IOKpPOBE ITpou3pacTaeT 63 Buaa
BBICIIIHUX paCTeHHﬁ, HECKOJIBKO BHJIO0B 3€CJICHBIX MXOB. Ha HepBOﬁ CTalu Pa3BUTUA JICCHBIX
¢utoneHo30B (15-20 er) B cocTaBe KUBOTO HAIOYBEHHOTO TIOKPOBA JICCHBIE BUABI COCTABIISIOT
He 6onee 10 % ot oOmiero konMyecTBa yYTEeHHBIX BUAOB. B cocTraBe TpaBOCTOS MpeodsiagaoT
3JIaKH, KJIEBEP KPACHBIH, 3Bep0O00H, 30JI0TAPHHUK, XBOIII ITOJICBOK

TYPES OF LIVING GROUND COVER ON OVERGROWN AGRICULTURAL LANDS

Novikova M.A.

Key words: silver birch, white birch, living ground cover, natural reforestation,

agricultural land
Living ground cover, in particular grass, plays a huge role in the life of the forest. Stable

ground cover, which is usually represented by shade-tolerant species, appears after 10-15 years.
The cereal association is not very stable and is eventually replaced by one of the main types of
forest that meet these conditions. 63 species of higher plants, several species of green mosses
grow in the living ground cover. At the first stage of development of forest phytocenoses (15-20
years), forest species make up no more than 10% of the total number of recorded species as part
of the living ground cover. The composition of the herbage is dominated by cereals, red clover,
hypericum, goldenrod, field horsetail.

JKrBo# HanmOYBEHHBIM MOKPOB, B YACTHOCTH TPABSHOW, UTPAET OIPOMHYIO POJIb B KM3HU
neca. [1] VYcroiuuBbIi  HAamOYBEHHBI MOKPOB, KOTOPBIM  MHpPEACTaBIeH  OOBIYHO
TEHEBBIHOCIMBBIMU BHAaMH, TosiBisieTca crnyctsa 10-15 ner. B ocHOBHOM e, Kak IMpaBwiIoO,
o0Opa3yeTcst BIOJIHE BBHIPAKEHHBINA TUI — OEPE3HSK 37TaKOBBINA JTMOO 371aKOBAsi ACCOIMAIUS HHOTO
tuna. OgHaKo, 3J1aKOBasl acCoLMalLUs HE OTIMYAeTCs OOJbIION CTaOMIBHOCTHIO U CO BpEMEHEM
3aMEHSIETCA OJTHUM M3 OCHOBHBIX THUIIOB JIECA, COOTBETCTBYIOIIMX JaHHBIM yciioBusiMm. [4] Ilpu
00CYKJIEHUH POJIM TPAaBSHOTO MOKPOBa CIEAYET YUUTHIBaTh U KOHKYPEHIIMIO ero B OopbOe 3a
aneMeHThl kopHeBoro nutanus, U.H. OnosuuaukoBa (1958), onenunBas uccymaromiee BIUSHUAC
TPaBsIHOTO TOKPOBa, MHCaja, YTO B CBSI3U C 3TUM M MHTATEIbHBIE BELIECTBA, MOTpeOsieMble
BMECTE C BJAarod TPaBSHUCTHIMU PACTEHUSIMH, HE MOTYT OBITh HCIOJb30BaHbl JIPEBECHBIMU
MOPOIAMH, YTO HECOMHEHHO JTOJKHO OTPHUIATENILHO OTPa3UThCs Ha pUpocTe.[6]
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Ieab padoThl: ONpEIeTUTh JOMHHHUPYIOIINAE BUBI )KUBOTO HAIIOYBECHHOT'O ITOKPOBA HA
3a0pOIIEHHBIX CENbX033EMIISX.

O0bexkTl M MeTOAMKA. OOBEKTaMU HCCIENAOBAaHUS SIBISUTUCH  3a0pOIICHHBIE
CEJIbX033eMJIM pa3IMYHOM JaBHOCTH Ha Tepputopuu bexernkoro paiiona Teepckoil obmactu
(3emuin  ObiBIIEro MoOpKHHOTOpPCKOro coBxo3a). Penbed Ttepputopun XonMucTbil. OOmas
XapaKTepUCTHKa OOBEKTOB HCCiIeNOoBaHMs TpeiacTaBieHa B Tabmune 1. Ha oObexrax
MPOU3PACTAIOT JEPEBbs, KOTOpPbIE OBUTM BHICAKEHBI WU TOSBHIMCH CaMOCEBOM e€IIle TpHU
WCIIOIB30BaHUH ATUX 3€MeJTb TT0 Ha3HAYEHUIO (TT0JIC3AITUTHBIC MTOJIOCHI, PSIOBBIE TIOCAIKH BIOJb
JOpPOT U MEJMOPATUBHBIX KaHAB, OJMHOYHBIE JIEPEBbsS MO KpOMKaM Tmoiiei). Bo3pact Takux
JIEpEBBEB COCTABIAET 45-65 NET 17151 IMCTBEHHBIX TTOPOJI, U 0Ko0 100 jeT a1 1epeBbEB COCHBI.
JlepeBbsl BIOJIb AOPOT HUCIOJIB30BAIUCH KaK CHEro3aJep>KUBAIOIINE, BBHICAXKEHBI OHU ObUIA B
1963-1964 ronpl. Jlo mocanku IepeBbEB BAOJb JOPOT YCTAHABIMBAINCH CHETO3a/ICPKUBAIOIIINE
IIaJIaIm.

Tak xak MecTHOCTh B bekenkom paifoHe XOJIMHCTast, TO KaXIblii 00BEKT UCCIIEIOBAIICS B
4 HampaBJICHUSIX, HAUMHAS OT BEPIIMHBI XOJIMOB U BJIOJIb MO CKJIOHY 3aKJIAJIbIBAJIUCh YUYECTHbHIC
IJIONIAJKK MO H3BECTHOM Meromuke [2, 3]. YyeT W r1i1a3oMepHO-U3MEpUTENIbHAS OIlEHKa
€CTEeCTBEHHOT'0 BO300HOBJICHUSI MPOBOJMIUCH MO XOJOBBIM JIMHHUSAM, KOTOpPBIE PaBHOMEPHO
pa3Menaiuch Ha HEJIeCHOM ydacTke. /[ ydera moapocTa M pacTHTEIbHOCTH HUKHUX SIPYCOB
3aKJIaJbIBAINCH KPYTrOBbIE YUETHBIE IUIOMIAJIKU C MOCTOSHHBIM paguycom 178,5 cm. Ilpu stom
YYUTHIBAJIOCH COCTOSIHHUE TMOAPOCTa, €r0 KOJWYECTBO, COCTaB, BCTPEYAEMOCTh U CTPYKTYpa IO
BbicoTe. Ha KpyroBbIX IUIONMIaIKaX YYHUTHIBAIM TakKe MOMJIECOK (COCTaB, KOJMYECTBO M
CTPYKTYpPYy IO BBICOTE) M JKMBOW HAIOYBEHHBIH TOKPOB (BHUIOBOH COCTaB, IMPOCKTHBHOE
MOKPBITHE U BCTPEYAEMOCTH TI0 BHIaM).

Bce 00beKThI Hccne0BaHUs PACTIONOKEHBI Ha OBIBIIMX MAITHSIX U CEHOKOCAX.

Tabmuia 1 Xapakrepuctuka 00bEKTOB HCCIICTOBAHMS

u Pacnoio C CocraB Hl;[I%HMe O6mas
oMe KCHHUC KaKoro roga IIpGBeCHOfI ng acT YUCICHHOCTDH
p OIIBITHOI'O 3EMJIN paCTI/ITeJ'IBHOCTI/I, p z[epeBLeB,
O6’beKTa ,HepeBBCB,
o0BeKkTa 3a0poIIeHBI % e 9K3./Ta
1 BCpLIHa 1990 10B+0u1c 60 32
XO0JIMa
2 BepliiHa 1998 5510c40¢c 55 67
XO0JIMa
3 3allaHbIn 1998 7B1C201¢ 65 42
CKJIOH
4  BOCTOHHEI 1998 551C40c 65 26
" CKJIIOH
5 CCBCPHBIN 1998 901c1B 45 24
CKJIOH
6 FOKHBIN 2000
CKJIOH
7  BOCTOUHEI 1997 5550¢ 60 33
" CKJIIOH
8 TO7KHBIN 1994 9510¢+E 65 20
CKJIOH
9 3allajHLH 1997 9510¢+C 60 36
CKJIOH
10 CEBEpHBII 1997 6640c+0n 55 30

63




CKJIOH C
11 . ig;zi’f‘“’l 1998 7520¢10mc 50 39
12 C‘I’;’ZelfHHH 1998 50¢3B20uc 50 67

Pe3yabTaTsl nccjeqoBanusi: B )kMBOM HAloO4YBEHHOM IMOKPOBE IMpou3pacTaeT 63 Buaa
BBICILIMX PACTEHUN, HECKOJIBKO BHJIOB 3€JICHBIX MXOB. [Ipu mpoBeneHHH y4eTHBIX PabOT Mo
OTZIeNbHBIM 00BeKTaM 3adukcupoBano ot 19 1o 28 BuaoB, Tada. 2. Haubonpmas BCTpeuaeMoCTh
OTMEUEHa /ISl BUAOB COCTABIISAIONIUX MEIKOTPaBhe (XBOIL, 30JI0TAPHUK, TepaHb U T.1.) [loutu Ha
BCEX IUIOIIAAX MPOEKTUBHOE NMOKpbITHE MpeBbitaeT 100%.

Tabnuma 2 CTpykTypa KHBOTO HAITOYBEHHOTO TTOKPOBA

Konu [Ipoekt KonngecTBo BUAOB 1O rpynnam
Ne HBHOE
o0BbeKTa eCTBo MTOKPBITHE, 3 6o MEJIKO 1poH
BHUIOB % JJaKu OOBEIE TpaBbe ue
1 19 39,93 2 0 13 4
2 25 119,5 2 2 18 3
3 19 183,3 2 2 14 1
4 21 176,3 3 2 13 2
5 24 168,8 3 2 17 2
7 26 128,3 3 1 20 2
8 28 110,5 3 2 20 3
9 28 150,5 4 3 17 4
. 1 26 101,8 3 3 17 3
. 1 26 120,03 3 2 17 4
) 1 25 133.4 v 2 19 3

B cocraBe TpaBOCTOSI mpeoOianaloT 37aKu, KJIEBEp KpPacHBINA, 3BEpOOOid, 30JI0TapHUK,
II0JIBIHb FOpPbKasi, BACUJIEK JIYTOBOM, XBOIIl I10JIEBOM, Ta0I. 3.

Ta0muna 3
BuoBoli cocTaB TOMHHAHTOB Ha 00BEKTAX MCClIeoBaHus (BCTpedaeMocTh Oomee 50%)
e H Ha3sanue Buga Berpeuaem
p ocTb BUA, %
/11 Pycckoe JATUHCKOE
1 Bacuuek ayrosoii Centaurea jacea L 83,3
2 JlynHuK necHoi Angelica sylvestris L. 66,7
3 Esxa cOopHas Dactylis glomerata L. 91,7
3BepoOoii Hypericum
4 . 100
nephopupOBaHHBII perforatum L.
5 3eMIIsTHUKA JecHas Fragaria vesca L 58,3
3070TapHHUK Solidago virgarea L
6 , N 91,7
OOBIKHOBEHHBIN
7 WBaH-na-Mapbs Melampyrum 58,3
nemorosum L.
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8 WBan vaii Ch‘f"m?‘e”e”on 83,3
angustifolium L.
9 Krneep kpacHsbrit Trifolium pratense L. 91,7
10 Ocor moJsieBoit Cirsium arvense (L.) 75,0
Scop.

11 JlammuaTka Potentilla erecta (L.) 750
IpSMOCTOSYAsI Raeusch.

12 MpbUTbHSIHKA Saponaria officinalis 58.3
JICKapCTBEHHAS L.

13 HOI[MapeuHHI/IK Galium verum L. 75.0

HACTOSIIUHT

14 [lonbiHb TOpBKast ArtemISLIa absinthium 83,3

15 TLIC?I‘IGJII/ICl:'HI/IK Achillea millefolium 75.0
0OBIKHOBEHHBIN L.

16 XBOIIT TIOJICBO Equisetum arvense L. 100

OOmiee MPOEKTUBHOE TMOKPHITHE JOMMHHUPYIOIIMX BUAOB  mpeBbimaetr  50%.
BerpedaemocTs 3THX BUIOB Ha o0bekTax wmccnenoBanus nocturaet 100%. Ha mannoit cramuu
pPa3BUTHUS JIECHBIX (PUTOIICHO30B B COCTaBE KMBOTO HAIIOYBEHHOTO IOKPOBA JICCHBIC BHIbI
coctaBistoT He 6osee 10 % ot 001Iero KoMMYecTBa Y9TeHHBIX BUIOB.

BriBOIBI:

1. B xuBOM HamOYBEHHOM ITOKPOBE Mpomu3pacTaeT 63 BHIa BBICIIMX PACTCHUH, HECKOJIBKO
BUJIOB 3€JIEHBIX MXOB

2. Ha mepBoii ctaguu pasButHs JIECHBIX (utoreHo3oB (15-20 yer) B cocTtaBe KUBOTO
HAIlOYBEHHOI'0 IIOKpOBa JIECHbIE BHUABI coOcCTaBisAlOT He Oonee 10 % or obmiero
KOJIMYECTBA YYTCHHBIX BUJIOB.

3. JloMuHHpYONMX BUAOB KaK yIAJIOCh YCTaHOBUTH BCero 16, M3 KOTOPBIX B COCTaBe
TpaBOCTOSl MpeoOafaloT 37aKu, KiIeBep KpacHbIM, 3BEpOo0Oii, 30JI0TAPHUK, XBOI]
HI0JIEBOM
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OB30P UCHOJIb3YEMBIX CACTEM MOMKHU U NE3UH®EKIIUUA KACCET
ITPH BBIPAIIIMBAHUM CESIHIIEB C 3AKPBITOM KOPHEBOM CUCTEMOM
®eTHcoBa A.A.
Cankr-IleTepOyprckuii rocy1apCcTBeHHBIN JIECOTEXHUUECKH yHUBepcuTeT uMeHu C.M.
Kupoga, Canxkr-IletepOypr

Kitouessie cnoBa: I[IM3K, moiika kacceT, 1e3uH(EKIHs KacceT, maToreHHasi MUKpoduiopa

MHOTroKpaTHOE HCIOIH30BAHNE KOHTEHHEPOB /I BHIpAlIMBaHUS MOCAAOYHOIO MaTepuaa ¢
3aKpPBITOM KOPHEBOW CHCTEMOW TPHUBOJIUT K PACIPOCTPAHCHUIO MATOTEHHONW MHKPO(MIOpPHI
BBI3BIBAIONICH THOENh cesHIeB. B cTaThe NMpoaHAaTM3WPOBAHBI PA3IUYHBIE TEXHOJIOTHUYECKUE
MOAXO0/bl JIe3UH(EKIUU KacceT: TeIIoBas, paauodyacToTHas, XuMudeckas oOpabotku. [lns
JIETAILHOTO aHanu3a ObUTH OTOOpPaHBI CeMb MOEK, MOAXOAAIUX it paboTel ¢ kacceramu 3KC,
npepmaraembix cienyromumu kommnanusimu: BCC (IlIeenus), URBINATI (Mramus), DaRos
(Uramus), JEROS (Hanwust), 'poaroprmam (benapycs), MasterMilk LLC (Ykpauna), ASP-group
(Poccus).

OVERVIEW OF THE CASSETTE WASHING AND DISINFECTION SYSTEMS USED
IN THE CULTIVATION OF SEEDLINGS WITH A CLOSED ROOT SYSTEM
Fetisova A.A.
Saint-Petersburg state forest technical university, Saint-Petersburg

Key words: seedlings with a closed root system, cassette washing, cassette disinfection, pathogenic
microflora

Repeated use of containers for the cultivation of planting seedlings with a closed root system
leads to the proliferation of pathogenic microflora causing the death of seedlings. The article
analyzes different technological approaches to cassette disinfection: thermal, radiofrequency,
chemical treatment. For a detailed analysis, seven washes, suitable for work with seedlings with
a closed root system cassettes, offered by the following companies, were selected: BCC
(Sweden), URBINATI (ltaly), DaRos (Italy), JEROS (Denmark), Grodtorgmash (Belarus),
MasterMilk LLC (Ukraine), ASP-group (Russia).

B cuny Toro, 4ro jec siBasieTcs BO30OHOBISIEMBIM pecypcoM, Ipodiaeme 3¢ (eKTUBHOCTH
JIECOBOCCTAHOBUTEJIBHBIX MEPONPUATUN BCETJa YAENAJIOoCh 0C000€ BHHUMaHHE B JIECHOM
xo3giictBe. B Poccunm HOBBI 3Tam  pa3BUTHS HAy4YHBIX MCCIEIOBAHUNH W IPAKTUKU
UCKYCCTBEHHOI'O JieCOBOCCTaHOBIeHMsT Haudaics B 50-60 romax XX Beka. B atoT mepuon
YBEJIMUMWINCH IIJIOLIAU BBIPYOOK 3a CuUeT MeXaHHW3allMM JIECHOro xo3siicTBa. Bmecte ¢ Tem,
HOSIBWJIACh M TEXHHUKA JJI IMOATOTOBKM IUIOMAAM M OOpabOTKM MOYBBI C LENbIO CO3/aHUs
JecHbIX KynbTyp. OnHaKo, OpraHu30BaTh MEXaHU3MPOBAHHYIO IMOCAJIKY HE IPEe/CTaBIsAJIOCh
BO3MOXXHBIM. Takke, ¢ pOCTOM IUIOUIaed BbIPYOOK, HEOOXOIUMO ObUIO YBEIUYUTH BBIXOJ]
II0CaJOYHOTO MaTepHala 3a C4eT MEXaHMU3ALUU €T0 BbIpamuBaHus. Kpome Toro, B 3T0T nepuon
aKTUBHO pa3BUBajach IUIIOCOBAsl CEJIEKIMS M BO3HUKIA HEOOXOIMMOCTbh PALMOHAIBHOTO
WCIOJIBb30BAHUSI CEMSH C JIECOCEMEHHBIX IUIaHTanuil. Takum oOpa3oM, BOZHHKIO MHOKECTBO
IPEAIOChIOK, KOTOpblE B MTOr€ IPHUBEIU K IIOSBICHUIO HAayyHOI'O HAIPABIEHHUS IIO
BBIPAILIMBAHUIO II0CAJOYHOTO MaTepuana ¢ 3akpbiToil kopHeBoil cucremoit (IIM3K) [1]. B
HacraBnenuu 1o BeIpallliBaHHUIO OCAJO0YHOIO MaTepUalla JPEBECHBIX U KyCTaPHUKOBBIX OPOJ
B jecHbIX nuToMHUKax PCOCP 1978 r. BnepBble coaepKaTcsi peKOMEHJAIMU 110 BbIPALMBaHUIO
CEsIHIIEB B 3alLMILEHHOM I'PYHTE, a TAKXKe I10CaJl0YHOr0 MaTepualla ¢ «HEOOHaKEHHON KOPHEBON
cuctemoit». A k 1988 romy mom pykoBoactBom E.JI. MacmakoBa Obi1 pa3paboTaH MOJHBIMA
KOMIUIEKC 00OpymoBaHMs Ul BbIpaliyMBaHus mnocajgodyHoro Martepuasna ¢ 3KC mo meromy
«bpukeT» U ero MexaHu3MpOBaHHON NOCAJKU Ha JIECOKYAbTypHOH miomamu [1]. C cepeaunst
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80-x romoB XX Beka pa3BHBAJacCh HEs, 3aKIIOYAIONIAsACS B MPSIMOM IIOCEBE CEMSIH B
KOHTEWHEpHhI, UYTO TIO3BOJISUIO  TOBBICUTH  IPOU3BOAUTEIBHOCTh. PYyKOBOJACTBO  ATHUM
HampasiieHueM ocyiecTsisul A.B. JKuryHos.

B ckaHIMHABCKHMX CTpaHax OMbBITBI IO BBIPAIMBAHUIO M HUCIOJIB30BAHUIO JIECHOTO
[0CaI0YHOI0 MaTepuaia ¢ 3aKpbITOM KOPHEBOM CUCTEMOW B MPOU3BOJACTBEHHBIX LIEJSIX HAYAIU
MPOBOJIUTH B KOHIIE 60-X To70B mpomnioro Beka. Takoi [IM3K mpexacrasmnsin coboit pactenue ¢
KOPHEBOM CHCTEMOM, HaXOAAIICHCsS BHYTPH KOMa TMOYBbI, IOMEIIEHHOT'0 B TOP(SHON ropIIoyex
[2]. TTo3xe, B Hauane 80-X roJJ0B Ha CMEHY IPHUILET METO/ BbIpAIIMBAaHUS CESHIIEB B OyMa)KHBIX
suelikax — «Paperpoty, pazpabortansblii B fnoHuu, a 4yepe3 5 J€T Hadaad BHEAPATHCS METOJ
BeIpammBaHusi B kaccerax «Ekopot». Kaccerbr m3 Tonkol miactmaccel «Enso» u cOopHBIE
IJIaCTMACCOBBIE KacceTbl «Vapo» IIHUPOKOro pacHpocTpaHeHuss He noayuywin. Ceiuac B
MMUTOMHUYECKUX XO3SHCTBAaX MOBCEMECTHO HaumOoJiee YacTO MCHOJIB3YIOTCS KacCeThl THIIA
«Panthy, «Plantek», «BSS», KOTOpbIe H3rOTaBIMBAIOTCS U3 KECTKOW TIACTMACCHI U Oyarogaps
3TOMY BbIAEPKUBAIOT 710 10 poTanuid.

B Hacrosmee Bpems BBIpAIlIMBAHUE IIOCAJOYHOIO MaTepuana C 3aKpbITOM KOPHEBOU
CHUCTEMOHN SBJSIETCA TIEPCTICKTUBHBIM CIIOCOOOM TIONYyYEHHUs CEesHIIEB H caxeHieB [3].
Hcnonp3zoBanue TaKoro 110CAJI0YHOT O MaTepuaia MOBBIIIAET 3¢ (HEeKTUBHOCTh
JIECOBOCCTAHOBJICHUsI U Jiecopa3BeAeHUs [4]. BOIpIIMHCTBO aBTOPOB BBIAEIAIOT CIEAYIOLINE
MIPEUMYIIECTBA ATOTO CIIOCcO0a:

—KOPOTKHI CPOK BBIpAIIMBaHUs [IOCAJOUYHOIO MaTepuaa;

—IIOCEB CEMSH MO>KHO MPOU3BOAUTH HA 2-3 HEAECIU PaHbIIE;

—HOpMa BBICEBa CeMsH Ha | moroHHseIi MeTp cHrkaetcs Ha 30-40 %);

—TPYHTOBasi BCXOKECTb CEMsIH BhIIIE B 3-5 pas3;

—BBIXOJ] CESHLIEB C €IMHULIBI TUIONIaAN YBEIMYUBaeTcs B 4-7 pas;

—IpU TPAHCIIOPTHUPOBKE HE TEPSIET CBOETO KA4eCTBa;

—TpedyeTcsi MeHbIlIee KOJTMYECTBO CaXKEHIIEB Ha €IUHUILY KYJIbTUBUPYEMOH IO H;

—BBICOKAs MPHUKMUBAEMOCTh U COXPAaHHOCTh JIECHBIX KYJIBTYD;

—3HAuUTeNbHAas! IPOJOKUTENILHOCTh JIECONOCAA0YHbIX padoT;

—CHUXEHUE YKCIIa JIECOBOJICTBEHHBIX U arPOTEXHUUYECKUX YXOOB;

—COKpaIlleHHEe Yncia pabounx Ha mocake [3-6].

W3 MUHYCOB CTOMT OTMETUTH BBICOKYIO cebectonmocTth [IM3K o cpaBHeHHIO C cestHIIaMU
C OTKPBITOM KOpHEBOU cucteMoil. OIHAKO, MCIOJIb30BaHUE MOCATOUYHOIO MAaTepuia C 3aKphITON
KOpDHEBOW CHCTEMOH 00ecreynMBaeT OTHOCHTEIBHO BBICOKYIO IPUKHBAEMOCTh PAaCTEHUN U
MO3BOJISIET MTPOU3BOAUTH MOCA/IKY B T€UEHHUE JUIUTEIILHOTO NEpUOoia BpeMeHH [3].

K Hacrosimiemy BpeMeHH B pa3iMYHBIX CTPaHAX MHUpPA C HCIOJB30BAaHHUEM IOCAJOYHOTO
Marepuanga C 3aKphITOM KOPHEBOM CHCTEMOW CO3/Al0TCS 3HAYMTENbHBIE IUJIOIIAAU JIECHBIX
KyabTyp. B Ounnsaanm yaenpHbld BEC TaKUX MOCAAOK JocTuraeT 86% OT IJIomaau Co3aaHus
HOBBIX JiecoB, B bpuranckoit Komymbum — 76%, llseuun — 67%, Kanane — OGonee 50%,
Hopgerumn — 48%, IMonbme — 6omee 20%, Ha Tuxookeanckom modepexbe ceBepo-3anana CIIA
—20%, Poccuu — okono 5%, JIutee — 3% [2].

OnHoil u3 akTyaJabHBIX MpobisieM BeIpamuBanusa cesHieB ¢ 3KC B MUTOMHUKAX SBISETCS
6oppba c maroreHHoW ¢uTodIOpON, B TEPBYIO oOuepeldb — TIPUOHBIMH 3a00JIEBAHUSIMH.
HudekIronHoe mojieranye, BhI3biBaeMoe rprbamMu poaa Fusarium (B 6oibIIHHCTBE ciiydaeB F.
avenaceum, F. sporotrichiella, F. oxysporum.), HauGosee onacHo Jyisi CESIHIIEB COCHBI U €U JI0
3-X HenelbpHOro Bo3pacta [7, 8]. 3a0oneBanue umeeT aBe (a3bl pa3BUTHA: JOBCXO0Bask THOSITH
ceMsiH, mnpeobnamaromas B nuTtoMHuKax (13-14% cemsn cocuel u 25-34% enum), u
MOJICJIeBCXOI0Basi THOeNb cesHieB [7]. B ciydae HegocTaTOYHOM a’pald KOPHEBBIX CHCTEM
KOHTEHHEPOB M UYPE3MEPHOrO TMOJMBA HAOIIOMAETCS OTMHUpPAHUE KOPHEH, YTO BBI3BIBACTCS B
ocuoBHoM Rhizoctonia u Pythium. Ilpu mHOBBIIICHHON OTHOCHUTENBHOW BIAKHOCTH BO3IyXa
(6omee 60 - 70%) MOXKET HauaTh pa3BUBATHCS Cepas IUICCEHb, BbI3bIBacMas rpubom Botrytis
cinerea Pers. [9]. 3apakeHHOCTb OJTHOJIETHHUX CESHIIEB COCHBI cocTaBisieT 1-2%, emn — 5-10%, a
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Ha BTOpOM TOJ oOHa Bo3pactaeT coorBeTcTBeHHO a0 40-50 u 20-30% [7]. Ckuepouuu
YKU3HECTIOCOOHBI B TeueHue 1-2 jet. Taxxke, y moceBoB mo cucteme 3KC, B OTIETBHBIX CITydasix
Habmogancs ckiepodopmos (Sclerophoma pythiophila (Corda) v. Hohnk.), ansreprapuo3 (v.
Alternaria) u npyrue Oonesnu mnepuoga nepesumoBku (Phacidium infestans Karst.). B
pe3yibTaTe HCCIEAOBAaHUN  OETOPYCCKHMX YYEHBIX C  HCIOJb30BAHUEM  MOJEKYJSPHO-
F€HEeTUYECKUX METOJIOB BBISIBJICHO, YTO MPEBAJIUPYIOIIMM 3a00JI€BaHUEM OJHOJETHUX CESHIEB
COCHBI, €T U JIMCTBCHHHUIIBI, BRIPAIUBAEMBIX B KAacCeTaX SIBISETCS KIaJ0CIOPUO3, BEI3BAHHBIM
KOMILJICKCOM MHKPOMHUIIETOB C JIOMHHHpOBaHMEM HoBoro Buma u3 poga Cladosporium [10].
JlanHOMY 3a00JIEBaHUIO COIYTCTBOBAJIM BO30YIUTEIM CEPOH IJIECEHH M PH3OKTOHHMO3a. Y
nByxineTHux cesHineB 3KC muarnoctupoBaHo mopaxkenue ¢omoszom (Phoma sp.1l, Phoma
herbarum), emuuuuno — mwmrocmopo3 (Cytospora sp.), u smukkoko3 (Epicoccum nigrum).
O(PGhEeKTUBHOMY PEIICHHIO JaHHOW TPOOJEMBI CIIOCOOCTBYET BBIMOJHEHUE CIIEAYIOIIETO
KOMIUIEKCA 3aj7ad: NpeanoceBHas e3uH(EKIus cemsH, o0padoTKa CesHIEB B TEUYCHUE
BETeTAaIMOHHOTO TIEpHoJa, MOMKa M Je3uH(EKIns KacceT Jis BeipammBaHus cesHieB ¢ 3KC.
HauOonpimee  9mMcno  WCCNENOBAaHWM  TOCBSIIEHO  MEPBBIM  JBYM  3ajJadaM U3
BhIIIIETIEpEUHCIeHHBIX. Bonpoc MoOlkY 1 ne3uH(EKINN KacceT B YaCTHOCTHU IS BBIPALTUBAHUS
CESHIIEB XBOMHBIX IIOPOJI HAUMEHEE OCBEIIEH B HAYYHOU JIUTEPAType HAa CETOIHAIIHUI MOMEHT.

Cucrema MoWKM U Je3MH(EKIMM KacceT BKIIOYAaeT B ce0s CIeAyIOIMA psia
TEXHOJIOIMYECKUX MpolLeccoB. B mepByr ouepenb KacceTbl IMPOXOIAT IPEIBAPUTENIbHYIO
MPOMBIBKY XOJIOAHOW WJIM TOpsAYed BOJMOM TMOJ BBICOKUM JaBJICHHEM, OYHUIIASICh OT
pacTUTENbHOrO CcyOCTpaTa M KOpHEHM, a TakXke CeMSH COPHSKOBBIX pAacTeHUH, MXOB U
BOJIOPOCJIE, KOTOpbIE OCTAIOTCSl BHYTPH SYEEK MOCIIEe U3BJICUEHUs pacTeHUl. TBep/ible YacTHIIbI
U OpraHUYECKHE BEIIECTBA MOTYT 3alllUTUTh MATOI€HHBIE MHUKPOOPTaHMU3Mbl OT KOHTAaKTa C
ne3uHUuuupyonmM  pactBopoM.  [losromy — KacceTbl,  MoAJiexalide  MOBTOPHOMY
HCII0JIb30BAaHUIO, PEKOMEHAYETCS TIIATEIbHO MPOMBITH BOJOW JJISl YAaJEHUS YacTHI[ MTOYBHI U
pacTUTENBHOTO0 Mycopa Tmepesd ne3uH(eKIuei, naxe eciau He HaOMIoJaloTCs MNpPU3HAKU
3aboneBanus [11-13].

[Tocne mpeaBapUTENbHOM MOMKH, B 3aBUCUMOCTH OT TEXHOJIOTUU Je3UH(EKIINH, KaCCeThI
MOMEIAIOTCA B TEIUIOBOM, XUMHUYECKHH, O30HOBBIM pe3epByap WIH YIbTpaduoJIETOBBIN
o0JyJaTenpb U BBIACPKUBAIOTCS TaM B TE€UCHHE BPEMEHHU, OMPEICIIIEeMOro OTIEIbHO IS KaX10i
TPYIIIBI PUCKA U HEOOXOIUMOTO ISl OYHIICHHS TTOP KACCET OT JIFOOBIX 3apaskeHUH.

TemnoBass 00paboTKa MOKET MPOU3BOAMTCA C IMOMOIIBIO MOTPYKEHHUS KOHTEHHEPOB B
ropsiuyl0 BOJY WIM NOJBEprarbcs Bo3zeicTBuio mapa. CorjnacHO pe3ynbTaTaM HMCCIIEAOBAHUM,
Ha CTEHKAaX KOHTEHHEPOB, BHIMBITBIX X0JOIHON BO/10H (0K0J10 8°C) OBLIO BBISIBIIEHO MHOXKECTBO
OpraHMYEeCKHX YacTHIl U TPUOKOBBIX criop canpoduros (Paecilomyces spp., Penicillium sp.). A B
KOHTelHepax, BbIMBITHIX Ipu 80 °C, coaepkaauchb HEKOTOpble OpraHMYeCKHE YacTHILIBL,
MIPUKPEIJIEHHBIE K CTEHKAM ITOJIOCTH, HO CTIOp TpuOOB 0OHapy»keHo He ObL10 [12].

Muorue muromHuku B mTare Kentykku (CHIA) nns nesuHdexknum  kacceT u3
IIEHOIOJIUCTUPOJIa TOTPYXKAIT MX B TOpsuyl0 BoAy mpu Temmeparype ot 140° mo 160° F
(mpumepHO 60-70°C) okoso AByX MHHYT. OTMEUYaeTCsl, YTO MPHU HCIOJIB30BaHUU ITOT0 METO/a
yOuBaercs OOJBIIMHCTBO TMaTroreHoB. Hemoctatkamu — SBISIOTCA  BBICOKAsk JHEPro- U
TPYI03aTPAaTHOCTb, OCOOCHHO B OONBIIMX NUTOMHUKaX [14]. Bo MHOrMX NHTOMHHMKax
OUHISTHANY TJIACTMACCOBBIE KacCeThl omyckaioT B ropsiayio Boay (80 °C) nma 10 cexynn, 4to
MO3BOJIIET MTPOBECTH Ae3UHPeKuto [15].

O6paboTka KOHTEHHEPOB MapoM sBJsieTCs AP (HEKTUBHBIM CPEICTBOM OOPHOBI C IMUPOKUM
CHEKTPOM MAaTOT€HHBIX MHUKPOOPTaHU3MOB, MPEBOCXOISIIUM ACHCTBUE HEKOTOPHIX XUMHUECKUX
ne3uHGUIMPYONMX BemecTB. Haumyymuii pe3ynbTar JOCTUraeTcsl Mpu TemriepaType mapa ot
170° mo 180° F (mpumepno 77-82°C) ¢ mponoikuTenpHOCThIO Bo3aeiicTBus 30 munyt [16].
Camoii Oosbmioil mpoOJEeMON B OSTOM cllydae SBIACTCS TMOJJIEpXKaHUE HEOOXOIUMOMN
TEMIEPATyphl B TEUCHHE YCTAHOBJICHHOTO IMEpHojJa BpeMeHHU. Jlake He3HAUMTENbHBIN COOU B
paboTe CUCTEMBI MOKET MPHUBECTH K Cephe3HOU aedopmanmu KoHTelHepoB [16, 17]. Takxke k
HEJ0CTAaTKaM CJIEyeT OTHECTH BBICOKYIO CTOUMOCTb.
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HHTepecHble pe3yabTaThl MOMYyYEHBI IPU UCCIIEAOBAHUY BIUSHUS PAIHMOYaCTOTHBIX BOJIH
Ha BBDKHBAEMOCTh KojoHHi rpubos Fusarium, Cylindrocarpon, Trichoderma. Ycranosieno,
YTO CaMM paJMOYacTOTHBIC BOJHBI HE TOKCHMYHBI K nartorenam. HaGmronanoch 3HauuTENbHOE
CHIDKEHHE TMPOILIEHTAa KOJOHM3AIMM 3TUX TpuUOOB Ha 00paslax, KOTOpble NIpeABapUTEIHHO
CMauyuBaIuCh BOAOW. Ilo-BUOUMOMY, TOHKMM CIIOM BOJABI HArpeBacTCs pPAaAMOYaCTOTHBIMU
BOJTHAMU, BBI3bIBasI THOEIIh TPUOKOBBIX MAaTOTEHOB [ 14].

OcHOBHO# TPOOJIEMON HCHOJIB30BAHUS XMUMHUYECKOH 00pabOTKH KOHTEHHEPOB SBISCTCS
BOIPOC OaslaHca IKOJIOTUYHOCTH U 3P PEeKTUBHOCTH Nnpou3BoacTBa. [Ipu npaBuibHOM noadope u
WCTOJb30BAHUU XMMHUYECKUH BEIIECTB ATOT METOJ IO0Ka3bIBA€T BBICOKYIO JEHCTBEHHOCTb.
Cy1iecTBYIOT cIenuanbHO pa3paboTaHHbIE YHCTAILIME CPENCTBA JUIsl YAAJeHUs BOJOPOCIEH,
TPSI3U M OTIIOKEHUH >KECTKON BOJIBI, TPEIACTABIISIONINE COO0H KOMOWHAIIMIO CEPHON KHUCIOTHI U
pa3Msryaromux BellecTB. Moiika KacceT Moj BBHICOKMM JIaBJICHHEM C MBUIOM W BOJIOM Takke
MO3BOJISIET PEWUTh ATy mpobiemy. OnHako, BHOCIEICTBHM TpedyeTcs TIIATeNbHOE
MPOMbIBaHWE, TOCKOJBbKY OCTaTKM  MbUIa  MOTYT HWHAKTUBHUPOBATh  OIpe/esiCHHbIE
nesuHdunupyronme cpeacTsa, takue kak Q-comu [11]. CyimiecTByeT HECKONBKO pa3iMYHBIX
TUIIOB JI€3MH(PUIMPYIOMIUX CPEJCTB, KOTOPhIE B HACTOSIIEE BpeMs LIMPOKO HCIOIb3YIOTCS B
TETUTMYHBIX KOMIUIEKCaX Juis OOppOBI C MaroreHaMHu pacTeHuil u BogopocisiMu. K atum
CpeICTBaM OTHOCSATCS: YeTBepTUUHbIC aMMOHUeBbIe coeauHeHus (Green-Shield®, Physan 20® u
KleenGrow ™), muokcun Bomopona (ZeroTol® 2.0, Oxidate® 2.0), mepekuch BoAoOpoja U
nepoKcuykcycHass kuciora (Sanidate®), oxrtanoBas kuciora (X ™ -3), mepokcuruapat
kapOonara oxus (rpanynaupoBanHblii anbrunun GreenClean Pro) m xyopHbIii oTOEnIHMBATENb.
OpnHako, WCCleOBaHHA JOKa3bIBAIOT, YTO HE BCErJa YyOAeTCs TMOJHOCThIO YHUYTOXHTH
BPEIOHOCHBIX ITaTOTEHOB, HCIOJB3ys CaMble COBPEMEHHbIE XHMMHUUYecKue cpenacrta. Crapbie
KacCeThl CJIeyeT UCIONIb30BaTh C OCTOPOXKHOCTHIO [17]. K ToMy ke, B mpoliecce SKCITyaTaluu
KacceThl M3HAIIUBAIOTCS W YBEIMYMBACTCS MX MOPHUCTOCTH, YTO MOBBIIIAET BIIUTHIBAEMOCTH B
HUX HEKOTOPBIX XUMHYECKHX BEIIECTB. B MOCHEACTBHUH 3TO NPHUBOAUT HE TOJBKO K eIle
00JIbIIEMY M3HOCY KOHTEWHEPOB, HO MOYKET HETATUBHO IMOBJIMATH Ha BCXOXKECTh ceMsH [18].
Takxe oOToenbHBIE XUMHKAThl 00Jadar0T (UTOTOKCHYHOCTHIO IS HEKOTOPBIX PACTEHUH,
Hanpumep nyaHcertun [11, 16]. OrcyrcTBYIOT CBEIE€HHS O BIHSHUM  OCTaTKOB
Ne3UH(DUIUPYIONTNX CPEICTB HA BCXOKECTh CEMSH U POCT CESHIIEB XBOMHBIX MOPOJI.

Oymuranyst OpOMUCTBEIM METHIIOM ¢ 1-% XJIOPIMKPUHOM TO3BOJISIET 3HAYUTEIIEHO CHU3UTD
ypoBens Pythium, Rhizoctonia na moBepxuoctu kacceT. IHPEKTUBHOCTH ITOTO METO/[d CHHKAET
BO3MOXKHOCTh Tpr0OOB Pythium coxpansaTbcsi B mopax KOHTEHHEpOB. Takke U3 MHHYCOB MOXHO
OTMETHTH BBICOKYIO BEPOSATHOCTh MOBPEXKICHHUS KaCCET MPH KOHTAKTE ¢ OPOMHCTBIM METHIIOM B
xKugkou dopme [16].

OcHOBBIBasCh Ha pe3ynabTaTax HCCIEA0BaHMUN, pa3paboTaH psAJ COBPEMEHHBIX MOjEJe
CHUCTEM MOWKHM W JAe3WH(EKIHMH KacCeT, TMPEJCTABICHHBIX POCCHUCKHMH W 3apyOeKHBIMHU
npousBoauTensiMu. COBEpIICHCTBOBaHME MOJENEel HampaBlIeHO B IMEPBYIO Ouepelb Ha
yYBEIMYEHUE TPOM3BOJUTEIBHOCTH, TIIOBBIIICHHE aBTOMATH3allMM, CHIDKCHHE 3aTpar W
9KOJIOTUYHOCTh NPOM3BOJACTBAa. Jlyii jAeTasbHOro aHaiu3a ObUIM OTOOpPaHbI CEMb MOEK,
noaxoasauux st padoTel ¢ kaccetamu 3KC, npennaraembix cieayromuMu kommanusmu: BCC
(IIsemus), URBINATI (Utanus), DaRos (Utanust), JEROS (danwust), ['ponroprmam (benapycs),
MasterMilk LLC (Ykpauna), ASP-group (Poccus).

YceraHoBKa 01 MBIThSl M J1e3nH(eKIHH KacceT A5 BblpammBanus cesinues (BCC,
IIBeuus) cOCTOUT U3 y3Jla MEXaHUYECKON OYHCTKH IOJ BBICOKMM JaBJIEHUEM BOJBI U U3 y3i1a
OYHMCTKH Topstueii Bogou (puc. 1) [19].
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Puc. 1 Ycranoska ais MBITBS 1 ne3uH(eKInu KacceT Jyis BeipamuBanus cesties BCC [19]
Fig. 1 Installation for washing and disinfection of cassettes for growing seedlings BCC [19]

MexaHnueckass OYHCTKa KAacCeT OCYIIECTBISIETCS  pa3OpBI3TUBATENSIMH  BBICOKOTO
napienus. Hacoc BBICOKOTO JaBieHHS TOJAeT Ha pa30phI3TUBATENIM BOAY moj aaBieHueM 40
Oap. OTu pa3OpbI3rUBaTeNld yCTAHOBJICHBI Ha Bpalmmaromuecs TpyObl and oOecredeHus
00paboTku Bcel KacceThbl. J|OMONMHUTENBHBIMU pa30phI3rUBaTEIsIMU C OOKOB OCYIIECTBIISETCS
JOTIOJTHUTEIbHASL HavalibHasi OYMCTKA, a TaK)KE€ OMOJACKMBAHUE KACCET JI0 UX MEepPEMEIICHUs B
y3€JI OYUCTKHU TopsAder Bojaou. B 3amHeill 4acTu y3ia MBIThS O]l BHICOKMM JABICHHUEM CTOUT
MJJaCTUHA JJIsi CTEKaHWs BOJbI, MpPEIOTBpallaronas MoMajJaHrue XOJOJHOM BOJBI B TOPSAYYIO.
[Tocne MexaHMYECKOM OYHUCTKH KaCCEThl MPOTATKUBAIOTCS B y3€J MBIThI rOpsiueid BOJOK. Y3en
COCTOUT U3 0aka BMECTUMOCTBIO OKOJIO 550 11, OCHAIIEHHOTO YETHIPhMS dJIEMEHTaMH Harpena
(KaXXIplif U3 HUX MOITHOCTHIO 8 KBT), KOTOpBIE HArPEBAIOT U MOIIEPKUBAIOT TEMIIEPATYPY BOJIBI
Ha ypoHe 80°C. Temneparypa BoAbBl KOHTpPOJUpYeTCS TepMocTaToM. Tpuauatsk
pa3zOpbI3ruBaTeNei HU3KOTo JaBJeHHs, YCTAaHOBJICHHbIE HA MATH TPy0Oax, OMOJIACKUBAIOT KaCCETY
Bonoi. KacceTsl oOpabarhiBaroTCsi Topsiueid Bojod Ha mporsokeHuu 1,5 M u B Teuenun 30
cekyHa. IlosTomy  oOTCyTCTBYeT  OMacHOCTb  W3TMOAHUS  KacceT  BCIEACTBHE  UX
MPOJIOKUTENIBHOTO HAXOXJIEHUsS B ropsued Bojae. UYepe3 mnpo3payHble OKOIIKKA MOXKHO
Ha0II0aTh 3a TporeccoM. [Ipu He0oOXOAUMOCTH B y3€ll MBIThSI TOpsiYei BOJON TOOABIISIOTCS
XUMUKATBI JJIS 1e3UH(EKITHH.

Bona punbrpyercs yepe3 HepKaBEIOIMMUA CTATBHON (PHIIBTP, YTO COKpAIAeT Pacxoa BOJIBI
U JIOMYCKAaeT HECIOXHYI0 OYHCTKY. DTH (UIBTPHI MOKHO OYHCTUTH BO BpeMsi pabOThI Mmpu
MOMOIIM TMBIJIECOCa, MPEIHA3HAYEHHOTO JUIsi MOKPOW OYHMCTKH. OTO TMO3BOJSIET MPOIUTH
MPOLIECC OYUCTKH KacceT 0e3 3aMEeHBI BOJIbI B Oake.

Hns  sddexTuBHON pabOThI MOWKH TpeOyeTcs JOMOTHUTEIBHO YCTAaHOBUTH OJIOK
BOJOUUCTKU 1.5 M°, mocrtaBisieMblii oTnenbHO. OH TMO3BOJIIET B 30HE C CHIIBHBIM HamopoMm
WCIIOJIb30BaTh BOJY IO 3aMKHYTOMY IIMKJIYy, YTO CYIIECTBEHHO COKpalllaeT 3aTpaThl Ha
BOJIOCHA0KEHHUE TP MPOTOYHON cxeme BogocHa0xkenus [20].

Ecnu ycraHoBka [isl MBITBS CTOMT OTAEIBHO OT TEXHOJIOTUYECKOH JIMHUHU, TO KAaCCEThI
BBITAJIKMBAIOTCS M3 y3Jla OYUCTKH TOpsiYel BOAOW M BPYUYHYIO CKJIAQJBIBAIOTCS B CTOMKH JIJIst
MOCIIEYIONIEr0 HCMONb30BaHus. Eciu ycTaHOBKa M7 MBIThS CBSI3aHA C TEXHOJIOTHYECKON
JIMHUEH, TO KaCCEThl BHITAIKUBAIOTCS M3 YCTAHOBKH HAa TPAHCIOPTEP, MOJAIOIMIUNA UX HA JTUHUIO
3aMOTHEHHUS.
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JlanHas Moiika onmpoOoBaHa Ha MHOTHX MATOMHHKAX, 3apEKOMEHI0Baa ce0sl HaJeKHON U
MPOU3BOAUTEIBHOM.

Kacceromoeunas mamuna URBINATI (Mraaust) LAV 10 npexacrasiser co0oif aBa
0J10Ka 00BeIMHEHHBIX MEKTY co00ii (puc. 2) [21].

Puc. 2 Kaccetomoeunas mammsa URBINATI LAV 10 [21]
Fig. 2 Cassette washing machine URBINATI LAV 10 [21]

Kaccetsl Ha TpaHCHOpTEP MOJAIOTCS B BEPTUKAIBHOM IOJOXKEHMH, Jlajlee Kaccera
rorazaeT B OJIOK HHTEHCHBHOTO MBIThsSI CHJIBHBIM HAIIOPOM HarpeToit Boasl (¢ Hacocom 3,7 kBT,
10 Bap. 12 n/mMuH), B KOTOpOH NPOMCXOIUT MEXaHWYECKas OYMCTKa KacceT. JlaHHbIM Osiok
obopymnoBan 30 popcyHKaMu i MBIThSI KacceT, 6akoM st Boabl Ha 150 TUTPOB ¢ KOHTpOJIEM
YPOBHS BOJbI M TOHOM Ha 8 KBT. I ucnonb30BaHUs 00OPOTHON BOJBI YCTAHOBIIEH CETYATHIN
¢wibTp. [Ipn HEOOXOAMMOCTH M OOJBIIOM KOJHYECTBE KACCET MOKHO YCTaHOBHTH BHEIIHUI
0JI0K BOAOOUYUCTKH (AaHHBIN 6510k pupmoit Urbinati He mocTaBisieTcs).

B KoHIle MOEUYHOW CEeKIHMH YCTaHOBIIEH (DeH ISl MOJCYIIKH KAacCeT Tepel IepexoIOM
CEKIIUIO Me3UH(DEKITIH.

Brok s XuMUYecKoi OYMCTKH KacceT, MOIHOCTRIO 0,75 KBT ¢ ¢pminbTpoMm 1 00BEM Oaka
48 51. B nanHbI y3en1 KacceTa nmomnajgaet yepe3 (peH CeKLMU MHTEHCUBHOM Moiiku. B nanHoMm y3ne
ucnons3yercss 10 opcyHok mns xumuuecko oOpabOTKH KacceT. B KOHIlE MaHHOW CEKIUU
TaKXe yCTAaHOBJIEH (DeH JJIs MOACYIIKU KAaCcCeT Mepes] CTOJOM Ha BBIXOJIE JUISl CJIMBA BOJIBI.

Mamuna aiaa moiiku kaccer LC1 DaRos (Mranus) [22] u3roTosieHa MoJHOCTHIO U3
HEepKaBelollel CTalld U MOAXOAMT JUIS MBIThbs M OOpPaOOTKM KOHTEHHEPOB, KacCeT, TBEPAbIX
m3aenuid (monuctupost / momunpormieH / [IBX). st MbITbs KOHTEHMHEpPOB, MX IMOMEMNIAIOT,
BPYYHYIO WM C TOMOIIBIO JOMOJHHUTEIBHOTO IOJAIOUIET0 YCTPOMCTBA B T'OPU30HTAILHOM
MOJIO)KEHUM Ha JBOMHYIO KOHBEHUEPHYIO JIEHTY C PETryJIUpyeMOil CKOpPOCTBIO 3axBara, IO
KOTOPOH OHHM MONaJaloT B 30HY UHTEHCUBHOW MOMKH C 8 HacaJkaMu, ABYMs BpAIAIOIMMUCS U
6 (QUKCHPOBAHHBIMH, PACIOJIOKCHHBIMA TaKHUM OOpa3oM, YTOObI MMETh BO3MOHOCTH MBITh
KacceThl cOo Bcex CTOpoH. Jlamee kacceTbl mpoxonsT depe3 (heH, KOTOpBI CrOHSET C KacceT
OCTaTKM WU3JUIIKOB Biaru. B mocnexyromeM kacceTa MepexoauT B y3en Je3MH(PEKLUUHU, B
KOTOPOM MPOXOAUT 00paboTKy. Ilo oxoHuanuu oO6paboTku 00xyBaeTcss (peHoOM A ynaleHus
OCTaTKOB PAcTBOPOB U MOJCYIIMBAaHUSA. B KOHCTPYKIIMHM MOMKH IPEIyCMOTPEHBI JBa CETYATHIX
(GuIbTpa BCTPOCHHBIX B Ka)XJIOM Y3j1€ MOMKH. Takxke ycTaHOBIEH BHEmHHMHA Oak 1.5 M ¢
BEPTUKAIbHBIM (UIBTPOM M3 HEp)KaBEIOIIEW cTadu [JJIs PEeUMPKYISALHUUd BOABI B Y3Je
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WHTEHCUBHOU MOWKU. B 6ake mpenycMOTpeHO HpsMoe MOJAKIIOYEHHE K BOJIE /IS 3alOJTHEHU S
pe3epByapa BOJIOH M aBTOMATHYECKOW MOIANMUTKHA BO Bpemsi paboTel. Bojga momaercs B MoKH
IpU TOMOUIM IIEHTPOOEKHOI'O0 MHOTOCTYIIEHYAaTOr0 Hacoca, YCTaHOBJIECHHOI'O CHApYKHU
pesepByapa. Bee aiieMeHThI yripaBieHHs pacloiokeHbl B FepMETUYHOM ImuTe. [lanHas MammHa
npojaeTcsi 6JoKamu.

YuuBepcanbubie MoedHnble MamuHbl JEROS npocTel U ymoOHBI B IKCIUTyaTallud U
obcmyxxuBanuu [23]. Onu oOecneunBaiOT 3(P(EKTUBHYIO OYHMCTKY IUIACTUKOBBIX SIIHUKOB,
KOp3WH, KacceT W T.a. B nuHelike cranmapTHeix MamuH JEROS wumerorcs mammHbl €
MPOU3BOAUTENBHOCTBIO OT 150 10 1500 simkoB B gac.

bnarogaps cnenuanbHOMY MPUCHOCOOJNEHUIO [JIs HANpaBieHHA SIIMKOB MOEUYHBIE
MammHbel JEROS MoryT 06cmyXUBaThest OTHUM OIIEPAaTOPOM.

Motomass cuctemMa OpraHM30BaHHA YETHIPHMS BpALIAIONIMMHCS MOIOMIMMH AYIIaMU
o0ecrieuynBaeT ONTUMAIBHYIO OYHMCTKY. 3arpsi3HEHHBIE MPEAMEThl HE HYKHO COPTHUPOBATH IO
pasMepy, T.K. OTCYTCTBYIOT MpPWKUMHBIE ycTpoicTBa. DUIBTp CKOHCTPYHpPOBaH B Qopme
BBIIBUKHOTO SIIIUKA, YTO JEJaeT ero OYHUCTKY OuYeHb MNpocTod. [l OKOHYATETHHOTO
ONOJIACKMBAHUSI MCIIOJIB3YETCS TOJBKO YHCTas BOJa, KoTopas HarpeBaercs a0 85°C
MOCPEICTBOM TEIUI00OMEeHHHUKA. [Ipu MCIOIh30BaHUU B MUTOMHHKE IS MOMKH KacceT JIydiie
MPEeyCMOTPETh BHEIIHUM (UABTP ISl HCHIOTIB30BAHUS OOOPOTHON BOJIBI.

B monensix JEROS 300-800 moiika oCcyIIecTBIsETCS ¢ O4€Hb BHICOKUM JaBieHueM (4 - 4,5
Oap). /IBe nBepH, pacroyiOKEHHBIX 1O CTOPOHAM MOEYHON MAalIMHBI, 00eCeYnBAOT OBICTPHIN
JOCTYH K 30HE MOWKH U ONOJACKHUBAHUS U 00JIETYaroT MOMKY MaIluHbI.

Je3unduuupyromue cpeacTBa MOTYT XPaHUTHCS HEMOCPEACTBEHHO B MallMHe. Moayib
cymku JEROS 200 TD mnpexacraBieH 1ByMs MOIIHBIMH (eHaMH, OOECTIeUYMBAIOIINMU
ONITUMAJIbHBIN 00/1yB SILMKOB I1OCIE MBIThS.

TonneabHas mocyaomoeynasi mammuHa I'ponToprMam MMY-1000M (benapycsh)
npejcTaBiIseT coo0i MOHOOIOK (puc. 3) [24].

f

-~

Puc. 3 TonnensHas nocynomoeuHas mammHa ['pogToprMam MMY-1000M
Fig. 3 Tunnel dishwasher GrodTorgMash MMU-1000M

BHyTpu kopmyca HaxoauTCs BaHHA, pa3jiefieHHas MEpPEeropoAKOd Ha JBE 4YacTH: BaHHY
MBITbsl M BaHHY OIIOJIACKMBAaHUS BMECTUMOCTBbIO 1O ~ 60 1. B BaHHE omnonackuBaHus
YCTaHOBJICHBI AJIEKTPOHArpeBaTeNM, JaTUYUK TEMIIEpaTypbl, YCTAHOBJIEH MaTPyOOK MOJIMUTKU
Boibl B BaHHy. CBepxXy BaHHBI 3aKpbIThl IeppopupoBaHHBIMU ceTKamHu. Han BaHHamu
YCTaHOBJICHBl HalpaBismomue s KacceT. IlepemelnieHue KacceT M0 HANpPaBIISIONIUM
OCYIIECTBIISIETCS TOJIKATENSIMU  KapeTKH, JBUTAIOUIEICsl BO3BPATHO-NIOCTYNATEIbHO MOJ
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HaIpaBJIAIOMKAMHU JUIs KacceT. IIpuBoj KapeTky pacrosioskeH BHE KaMepbl MOWKH IOJ JOTKOM
BaHHBI MBITbSI.

B 30HE OKOHYATEIBHOIO OIOJACKUBAaHUS YCTAHOBJIEH JAaTUYUK HAJIU4YUS KaCCETHI,
obecrieunBarOIMi [0Jla4y TOpsA4Yel BOJbI M3 BOJOHArPEBATENs TOJBKO IIPU HAXOXKAECHUU
KacceTbl B 30HE OKOHYATEJIbHOI'O OIOJIACKMBAHWS M JATYUK OCTAHOBA I10JIayd Kaccer,
OCTaHaBJIMBAIOILIUI ee epeMelIeHHe, eClIM KacceTa He OblIa CHATA C HAalpaBJISIIOIIUX B TEUCHHE
10 cexyna nocine ee BbIABMKEHUA U3 Kopriyca Ha ~ 350 mm. Ha creHke BaHHBI OITOJIACKUBaHUS
YCTaHOBJIEHBI 2 Hacoca-/103aTopa Ae3uHpuuupyroniero cpeactsa. OHU BKIHOYAIOTCS TOJIBKO MpU
110/1a4y€ BOJIbI YEPE3 BOJOHATPEBATETD.

OT HacocoB-103aTOPOB BbIBEJICHBI TPYOKH B €MKOCTH IS A€3UH(PHULIHPYIOIIET0 CPeICTBa,
YCTAHOBJICHHBIE B HUILIE TIEpEIHEN OOJIMIIOBKM Ha paMe MOIOIIET0 MOIYIIS.

Ha Kppllle MammHbBI PacloNOkKEHO OTBEPCTHE MJIA MOJBOAA BBITSI)KHOW BEHTWIALMUA U
YCTAQHOBJIEH JJIeKTpouikad, B KOTOPOM pa3MeIIeHa BCS DJEKTpoarmaparypa, CBETOBas
MHAVKAUUs M OpraHsl ympasieHHs MamuHOH. C 3aiHEH CTOPOHBI MallMHBI Ha BaHHE
YCTAaHOBJICHBI HACOCHI MO/Ia4YH JE3WH(PHUIMPYIOIIETO PacTBOpPa.

Ha pame mammHbl ycTaHOBJIEHBI BOJJOHArpeBaTesb U 32 HUM TPYOOIPOBOJ MO1a4H BOJBI K
MalInHe.

Ha tpyOonpoBone pacnoioxeHbl (UIBTP OCal0YHBbIA, aBTOMATUYECKHHA DPEIYKTOP.
ABTOMaTHYECKUM PEAYKTOPOM OCYIIECTBIIETCS HACTPOMKa pacxoia BOJbI HAa OINOJACKUBAHHUE.
VYcTaHOBIIEHBI JAaTUYUKU TeMIIEpaTyphl, oOecneunBaloe Temreparypy Bozbl He Hike 75°C-
85°C.

Ha kpslke pesepByapa BOJOHArpeBaressl YCTAHOBJICHBI TEIJIOBBIE DJIEKTPOHAIPEBATENH
(TOH), naTtyMk ypoBHS, TEPMOOTPAHUYUTENb M TEPMOPETYIATOp. TepMOOrpaHUYMUTEID
IIpEeIHAa3HAYEeH [UIsl OTKJIFOUYEHHUs BOJOHArpEBATelsl NPU 3aKUIIAHUU BOABI B CIy4ac BBIXOAA U3
CTpOsl JaTyuKa TEeMIEepaTyphl. [Ipu kumeHuu BOABI, B clyyae 3aJMMaHUS KOHTAKTOB
koHTakTopoB TOH BonoHarpesarens, Tepmoperymnsarop odectount TOH.

TexHoMOTHUECKUE 30HBI 00PAOOTKH pa3lieNieHbl MEX Ty OO0 JIETKOCHEMHBIMU IITOPKAMHU
U NIEPErOPOAKON, YMEHBIIAIOIUMH NIEPEIUB BOABI U3 OJHOW 30HBI B JPYIYyIO, a Ha BBIXOJE U3
MOIOIIETO MOJYJIsl YCTAaHOBJICHA YAJMHEHHAs IITOPKA, YMEHBIIAI0MAas BbIOPHI3TMBAaHUE BOJIBI 32
€ro IpPEeEbl.

Moromuii MOlyJIb CO BCEX CTOPOH 3aKpBIT OOJUIIOBKAMU, a CIIEPEIN UMEET IBEPh, YEPE3
KOTOPYIO OCYILIECTBIISIETCSI JOCTYN K BHYTPEHHUM 4acTsM. B 51€Boil cTOiKe ABEpU PACIIONIOKEH
OTpaHUYMUTENb, CTONOPAIIMK ABEPh HA BBICOTE HE MeHee 120 MM OT HMKHEH NOBEPXHOCTH
JBEPHOI'O IPOEMa, MCKJIIOYANOIIUN 3allleMJICHHE PYK IpH ciaydailHOM majeHuu nasepu. llpu
3aKpBITUM JBEPU OIPAHUYMUTENh HEOOXOIUMO MOBEPHYTHh BBEPX, YACPKUBATh B BEPTHUKAIHHOM
MOJIOKEHUHM M TIPOBECTH Yepe3 HEero JBepb. B BepxHEM IMOJOXKEHUU ABEph (UKCUPYETCS
JepAKATEIIEM.

Cekuusi CymIKHM IpeJHa3HAauYeHa JJIsi 00pabOTKU TOpSYMM BO3AYXOM C LIENbIO yIaJeHHUs
KpPYIHBIX Kameib BOJAbI M 0Oojiee OBICTPOro BbIChIXaHUS. B BepxHEll YacTu CEeKUMM CYIIKU
YCTAHOBJICHBI BEHTWIATOP IS [I0J]auu Bo3/1yxa Ha kacceTy, TOH olmiel moutHocThi0 6 KBT 115t
€ro MoJIorpeBa, TEPMOPETYIIATOPHI U TEPMOBBIKIIIOUATENb. B HUKHEHW 4acTH CEKIMU 3aKperuieH
AJIEKTpOIIKaQ CYIIKM C anmapaTaMy 3aliuTbl 1 KoMMyTauuu. Ha Hampasinstomiei 1is kaccer
pacroyIoKeH JaT4YUK OCTaHOBA KapeTkH. Criepein CeKIUMM YCTaHOBJIEHA ABEPH 1Jis 00eCreueHHsI
JIOCTYIIa K €€ BHYTPEHHUM YacCTsAM.

brok ynpaBineHus MamMHON oOecreuuBaeT aBTOMATHYECKYH IOJrOTOBKY MAIIMHBI K
paboTe, aBTOMaTH4ECKOE MOJIEPKAaHUE BCEX HEOOXOTUMBIX TEXHOJIOTHYECKHX MapaMeTpOB BO
BpeMsl paboThl (TeMIepaTypy BOJbl, YPOBEHb BOJABI B BaHHAX M BOJOHArpemaTese, M0jaady
MOIOIIET0 U OIOJIACKUBAIOLIETO CPEICTB, MOJady IPOTOYHOM TOpsiueld BOABI NPU HAIMYUU
KacceThl B 30HE OKOHYATEJIBHOTO OIOJIACKUBAHMS).

JInnusa moiiku Ttapel MasterMilk LLC (Ykpauna) npenHa3HaueHa JUisl CaHUTApHOU
00paboTkn Tapbl (KacceT), HCIOJB3yeMOW I BbIpaniuBaHus paccagsl [25]. Jluaus
o0ecrieunBaeT aBTOMATU3UPOBAHHYIO OYHCTKY OT OCTaTKOB TPYHTa, MOMKY, Je3MH(EKIHIO,
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CymKy W mrabenupoBaHue kacceT. llojyexamiass oyMcTKe M MOiKe Tapa, 3arpy)aercs
OIepaTopoM B MPUEMHBI MOAYNb, KOTOpBIA oOecredyrBaeT aBTOMATHUYECKYIO IMOJady W3
mrabens Mo OJHOM KacceTe K MOAYII0 MOUMKHU. B HeM mon Bo3AeiicTBHEM HampaBIECHHBIX CTPYH
BOJIbI MPOUCXOJUT OIOJIACKUBAHHUE KACCET OT OCTAaTKOB IpyHTa. OCTAaTKU BOABI CIYBAKOTCS B
Tapbl ¢ MOMOIIBIO BO3AYIIHBIX 3aBec. Jlajgee kacceThl MOCTYNAOT B MOJYJb J1e3UH(EKLIUH, I/1e
OKYHAIOTCS B BaHHY CO CIlELMaJbHBIM pacTBOpoM. BoznyiiHas 3aBeca Ha BBIXOJE U3 MOIYIS
o0ecrieunBaeT yJaJieHue OCTaTKOB JI€3MH(UIIMPYIOLIETO pacTBOPa U CYIIKY KacceT. OuuileHHbIe
KacceTbl MOCTYMAlT K MOJIYJII pa3rpy3KH, KOTOpbIM oOecriedyrnBaeT uX IITabeTUpoOBaHUE B
CTOIIKHU II0 JECATH LITYK U NEpEMEIIECHNE Ha HAKONUTENbHBIA TpaHcroprep. Pasrpyska uncroin
Tapbl OCYHIECTBIISIETCA OINEPATOPOM Bpy4HYIO. TeMmmepaTypHbli pexum wmamuabel a0 40
rpagycoB. MakcuManbHasi MPOU3BOAUTENBHOCTh MAIIUHBI NMPU OTCYTCTBUU IUIOTHO 3a0UTHIX
rpyHTOM siueek cocTtaniseT 1200 kaccet/gac.

KOHCTpYKTUBHO JUHUSL HMMEET MOAYIbHYIO KOHCTPYKIMIO U COCTOUT HECKOJBKHX
OCHOBHBIX KOMIIOHEHTOB, CONPS)KEHHBIX JAPYT C IPYrOM B ITOMOIIBI0 PEMEHHBIX TPAHCIIOPTEPOB.
DT0: MOJyJh MPUEMKH Tapbl, MOJIYJb MOUKU Tapbl, MOAYJIh NE3UH(EKIIUU, MOIYIb Pa3TPy3KH,
HaKOMUTENbHbIM TpaHcnopTep. KoHTponb 3a paboToil JHMHHMKM W PETryIupOBKa OCHOBHBIX
nmapaMeTpoB €€ pPadOoThl OCYIIECTBISAETCS C TIOMOIIBIO CHCTEMBI aBTOMATH3WPOBAHHOTO
YIPABIICHHUS.

Monynb IpUEMKH COCTOMT W3 HAKOIUTENs, CUCTEMBI IIOOYEPEIHOM MOAauu Tapbel U
000py/IOBaH CHU3Y JJIOTKOM i cOOpa OCTATKOB IPYHTA.

Mopayns Moiiku 0060pynoBaH (POpCyHKaMH M 3aMKHYTOM CHUCTEMOM MOJayu BOJABI O]
BBICOKHMM JIaBJieHHEeM. B cocTaB cuctemsbl BXoasaT 0ak, Hacoc, GpunbTp. Pacnonoskenue hopcyHok
obecrieunBaeT ((HEKTHBHYI0O MOMKY BCEX MOBEpXHOCTEH Taphl. Ha BBIXOIE MOIYSIH MOWKH
000pyI0BaH BO3TYIITHON 3aBECOM.

Monynb ne3nH(pEKINN COCTOUT U3 0aKa CO CIEeNHUaTbHBIM PACTBOPOM U BaHHBI, B KOTOPYIO
MOTPYXKAIOTCS KacceThl. 3asiBICHHBIM TpH pa3paboTke MamuHbl Ae3pactBop — 0,4% BoIHBIIM
pactBop ¢yHrunua ¢utan (hocdar amromuaus U dpocdopuctas kuciaora). Ha BeIXoJae MOIYIb
ne3ruH(EeKIy Takke OoO0OpydOBaH BO3AYIIHOW 3aBecoil. Moaynb pasrpy3Kd COCTOUT W3
MPUEMHOTO  TPAHCIOpPTEpPa M  CHUCTEMbl aBTOMATHYECKOrOo  IITa0EIMpOBaHMUSI  Kaccer.
HakonuTenbHbll TpaHCIOpTEp BBHIMOJIHEH HAa OCHOBE OECKOHEYHOW JIGHTHI U 000pyAoBaH
peryiupyeMbIMu OOpTaMu.

MammHa 51 MOWKH SIMUKOB U mnajuier ¢upmbl «ASP-group» moneas VH/SH-
160/400 YA-P (Poccust) CKOHCTpYHpOBaHa, TaK YTO MOKHO MBITh SIIIIUKHA U 32 MHHUMAJIbHOE
BpeMsl MIEPEeCTPOUTh MAIIMHY Ha MOMKY namier win kacceT (puc. 4) [26]. Cmena o00poTHOIM
Tapbl MPOUCXOJUT 3a CUET HAMpPABJISIOUIMX, MaKCUMaJIbHOE BpeMsl MepecTpoiku He Ooiyee 3-X
MuHyT. Ha Mammue ctout Hacoc 7,5 kBt 3-5 6ap (1o >xenaHuio MOXKHO yCTaHOBUTH 11 kBT),
KOTOPBI TMO3BOJIIET OTMBITh CHIIbHOE 3arpsisHeHue. [Ipomecc MOWKH MNPOUCXOAUT 3a CYET
MEXaHU4YECKOI0 BO3AECHCTBYSI BOJBI C MOIOIUM CPEJCTBOM Ha IOBEPXHOCThH KACCETHI.
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Puc. 4 Mammna 111 MOMKH SIIUKOB 1 mayieT pupmel «ASP-group» moaens VH/SH-
160/400 YA-P [26]
Fig. 4 Machine for washing boxes and pallets of the company "ASP-group™ model VH/SH-
160/400 YA-P [26]

Jlozatop Ae3MH(EKIMOHHOTO CpeACTBa OIpeleNseT KOHLEHTpAaT pacTBOpa B BOJE H
N00aBIIAET CPEICTBO aBTOMATHUECKU MpH HeoOoxoaumocTi. O0bseM pesepByapa 600 1UTpoB, BCs
BOJIa U3 30HBI MOHKM CTEKaeT B OCHOBHOM pe3epByap uepe3 ceTdaTblii (QUIbTp, (QUILTP
3aJIepXKUBAET KPYIMHbIE YaCTUIBI M HE TO3BOJSIET TPs3u momactk B Hacoc. CerdaTsiit GUIbTp
OBICTPOCHEMHBIN, B KOMIUIEKTE HAET BTOPOM (UIBTp AJIi TOrO 4TO OBl MOXKHO OBUIO He
OCTaHABIIMBATh MAIIMHY TpHU 3amMeHe QuibTpa. OOHOBICHHE BOABI B pe3epByape MPOUCXOIUT
MIOCTENIEHHO 32 CYET CUCTEMBbI OIOJIACKUBAHUS Taphl, BCA BOJA M3 30HbI OMOJIACKUBAHUS CTEKAaeT
B OCHOBHOW pe3epByap, TEM CaMbIM H3JIUIIKUA BOJABl BMECTE€ C IEHOW, IPS3bI0 CTEKAIOT B
nepeiauBHyl0 TpyOy (kaHanuzauuio). OOorpeB BOABI MOXET OBITh Kak TpyOuaThIMHU
anekTpoHarpeBatessivu (TOH) Tak m mapoMm, a Mo JkKeTaHWUIO KOMOMHHUPYEMBIH. 3aJaHHas
TeMIIepaTypa BOJbl IOJIEP>)KUBAETCS] aBTOMATUYECKH.

[Tpunuun paOoTHI: OmepaTop CTaBUT KACCEThl BBEPX JIHOM, Jajee LEMHOW TpaHCIOpTEp
3axXBaThIBACT KacceTy, M MPOTACKMBAET €ro B 30HY OCHOBHOW MOWMKH, i€ PacHojOXeHO 58
(GOpCYyHOK, TE€M CcaMbIM MOIKa TIPOMCXOAWT PABHOMEPHO CO BCEX CTOPOH. DOpCYHKH
OBICTPOCHEMHBIE U UX MOKHO JIETKO PEryJIMpoBaTh B pa3iMyHBIX JAMANA30HAX, TaK KaK KacCeThl
OBIBAIOT C pa3jIMYHbIMH peOpaMu W HE BE3JI€ MOXKET CMBITh IpA3b. ONOIacKUBaHUS Taphbl,
MPOUCXOIUT 4YuCTOM BomoM (MuHMMYM 25°C) Ha pamke croir 12 QopcyHOK, (opcyHKU
paboTal0T Kak pacHbUIMTENM YTO TMO3BOJISIET CMBITh JIe3UMH(DUIMPYIOLIEE CPEeACTBO C
MOBEPXHOCTH KacceT. Bo Bcex MOEYHBIX MallMHAaX CTOST YacTOTHBIE IMpeoOpa3oBaTeln Ha
1o/1ayy KacceT, MOYKHO YMEHBIIUTh CKOPOCTh TPAHCIOpTEpa MPU OYEHb CHIIBHOM 3arpsS3HEHUN
WM HaoOOpOT YBENIWYUTh HA MAKCHUMAJIbHYIO CKOPOCTh MpPHU OMNOJACKMBAaHWU. MOMKH
W3rOTaBIIMBAIOTCS U3 HUTM(POBaHHON Hepxkasetomien ctanu AISI 304.

B03M0OKHO OCHACTHTH MAIIUHBI TOTIOJTHUTEIBHBIMU OIIUSIMHU:

1) Momyns 061yBa (TIO3BOJISIET CAYBATh BJIATY C Taphl);

2) Moaynb TpenBapUTEIbHON MOWKM (JIOMOJIHUTENbHAs MalldHAa C HAcoCOM H
pe3epByapom);

3) Bo3Bpar Tapsl oneparopy (Mo3BoJisieT paboTaTh OHOMY ONEPaToOpy, HE PEKOMEHIYeTCs
C IPOU3BOAUTENIBHOCTHIO Oosiee 200 B yac);

4) OapaOanublii cetyaTblii GuiIbTp (0OecreyrBaeT B aBTOMATUYECKOM DPEKUME BBIOPOC
Tps3n);

5) cuctema aKTUBHOM BBITSDKKM (HAJ] MalIMHOW yCTAaHABIMBACTCS KOPOO BO BCIO JJIHHY
MaIIUHBI CO CBOMM BEHTHJISITOPOM);

6) KoHBelep epeBopoTa Taphl ¢ 00 lyBOM (IPUMEHSIETCS C BBICOKUMHU pedpamu);
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7) MEXaHUYECKUE BPAILAIOLINECS IETKU (IPUMEHSIOTCA U1l CUIBHOTO 3arpsI3HEHUS).

OCHOBHBIM HEAOCTaTKOM KOHCTpykumu koMmannu «BCCy» sBnserca neHa. Moiika kaccer
IpU Opojaxke pa3duTa Ha TPU CEKIUH: MOMKAa KacCceT I0J BBICOKMM JIaBJICHUEM, OJIOK
ne3uHpEeKIM KacceT M OJIOK BOJ0OYHMCTKH. Cuctema MoWKH KacceT WTanbsHCKOW (UPMBI
«Urbinati» Takke mpomaercs OJOKaMHU 3a UCKIIOUYEHHEM OJIOKa BOJIOOYMCTKH, HO 1O Ooiee
HuU3KoM 1eHe. CucteMa MOWKHM KacceT apyrod Mranbsackon dupmbl «DaRos» comepkuT 3ToT
OJIOK B CTapTOBOM KOMIUICKTAIMU, YTO YBEJIWYMBAET UTOTOBYIO CTOMMOCTh MamuHbl. CHcTeMy
MOk KacceT Jeros HEylIOOHO HCIIOJIb30BaTh B IUTOMHHUKE T.K. OTCYTCTBYET MEpBHYHAs
WHTEHCUBHAs MOWKa JJisi CMbIBa OCHOBHBIX OCTAaTKOB cyOcTpaTta. be3 storo momyns B 30He
ropsiueii MOMKM OyeT CKaruIMBaThCSi MHOTO MYCOpa, KOTOPBIM OBICTPO 3a0BET €IMHCTBEHHBIN
cetyaThlii ¢pmibTp. Mammne benopycckoit komnanuu «I'pogToprMamm» s HOPMaJbHOTO
(G yHKIMOHUPOBAHUS TPEOYETCs BHEIIHUN OJOK (pUIBTpAIMK, KOTOPHIH HE BXOJUT B CTOUMOCTH
KOMIUIeKTa. JIOCTOMHCTBAMM JaHHOW MAIIUHBI SBISIOTCS KOHKYPEHTOCHOCOOHAs CTOMMOCTb,
HEMPUXOTIUBOCTh B OOCITYXHBaHUH, OTCYTCTBUE (OPCYHOK C MEIKHUMH S>KUKIEpaMH, He
TpeOOBaTENBHOCTh K Ka4eCTBY OYMCTKU BOJbI. CpaBHUTEIBHO BBICOKOW MPOM3BOIUTEIEHOCTHIO
obnmamaeT ykpamHCKas kaccetomoewass mammHa — «MasterMilk LLC». Hemocratkom stoit
MAalIUHbI SBISIETCSI OTPaHUYEHHOCTh TemieparypHoro pexuma 1o 40°C. MamuHa 11 MOWKH
SIUKOB U maeT «ASP-group» sBiseTcs omHMM u3 Haubosnee MNPEANOYTHTEIbHBIX U3
MPEICTaBICHHBIX B JaHHOM aHalIM3e OOOPYAOBaHUS 3a CUET MPOCTOTHI M YKOHOMHYHOCTH B
00CITyKMBaHUM U SKCILTyaTaIUH.

B Hupepnanaax kommanusi «Limex» BeITycKaeT MaIIUHBI 1T MOWKH KacCeT TYHHETBHOTO
tuna [27]. Tlpennmaratorcs pas3audyHbIE BO3MOXKHOCTH  AC3MH(PEKIMH. DKOHOMHYHOCTH
JIOCTUTAETCS C TOMOIIBIO PEIUPKYIAIUN BoAbl. Jpyras Hupepmanickas dupma «Unifortsy
npeajgaraeT NoTpeOUTENI0 pa3InYHbIe MH)KEHEPHbIE PEHICHHS B 3aBUCUMOCTH OT KOHKPETHOM
curyanuu [28]. biaaromapst MoayTbHOM U CTaHAAPTH3UPOBAHHOW KOHCTPYKIIUH MAIIUHY MOYXHO
aJanTUPOBaTh B COOTBETCTBMU C TPEOOBAaHUSMHU K MPOIYKTY U MPOU3BOAUTENBHOCTH. LleHTp
tectupoBanus «Unifortes» mperaraer MOKymaTe 0 BO3MOKHOCTh TPOBOAMTH MCTIBITAHUS IO
OUHCTKE U CYIIKE KOHKPETHBIX 3arps3HEHHBIX KacceT. Takum o00pa3oM, BO3MOXKHO
perynupoBarh JJIMHY (BMECTUMOCTh) MallWHBL. Takke B 3aBUCHUMOCTH OT TUIA MPOAYKTa U
YPOBHS 3arps3HEHHs MOTYT TPUMEHATHCA pPAa3IMYHBIE THUIBl HACOCOB, JABIICHUS BOIBI U
COILIOBBIE CUCTEMBbI. Boay AJii MBITbS KacceT MOXKHO (DPUIBTPOBATh Pa3IUYHBIMHU CIIOCOOAMU:
TOHKOW (punpTpanyei ¢ MoOMONIbI0 GUIBTPYIOMIUX SIIIUKOB U / WM MOCPEICTBOM BPAIIAOIINXCS
OapabaHHbIX QUIBTPOB. [IpOMBITBIE KacCeThl MOTYT OBITh BBICYILIEHBI C MOMOIIBIO MOAYJIBHBIX
YCTaHOBOK MNpOAYyBKM. HarpeB Boxbl NPOM3BOAMUTCA C  IOMOIIBIO  AJIEKTPUYECKUX
HarpeBaTeIbHBIX 3JIEMEHTOB, TEINIOOOMEHHUKOB WJIM MAPOBBIX MHXKEKUUH. YTOOBI YMEHBIINUTh
BJIQ)KHOCTh BO3/lyXa BOKPYI' MAallIMHbI, MOKHO YCTaHOBHUTHb OTBOA napa. [lo »kemaHuio kiMeHTa
MalINHbI MOTYT OBITH YKOMITJIEKTOBaHbI CUCTEMAaMH YKJIAJIKH U Pa3rpy3KH.

MamuHbl JUI1 MOMKHM KacceT ucnaHckod ¢upmbl «Riego» AOCTYNMHBI B pa3iMuHBIX
MOJIENISIX, KOTOPbIE MPH HEOOXOAMMOCTU MOTYT ObITh MHTETPUPOBAHBI C MPOIYBOUHBIMH U
CYLIWJIBHBIMHM YCTPONCTBAMHU M aBTOMaTU3UPOBAHHBIMU CUCTEMAaMU 3arpy3KH U pasrpys3ku [29].

ANbTEepHATUBHBIM  BapHaHTOM  JI€3MH(EKLIMU KacceT ABIAETCA OO0JIyueHHe HX
yabTpaguonaeToM. OTo oueHb d(QeKTHBHas 00pabdOTKa, MNPUrogHas IS OPraHUYECKOro
MPOM3BOJCTBA W MPOU3BOJAUTENCH IKENAIOUMX COKPaTUTh IMPUMEHEHHE XUMHUYECKHX.
Uranesuckas ¢upma «Urbinati»  Hammia pemieHue M co3jajia JHMHUIO, B KOTOPOHM JUIs
ne3uH(pEKIE MpUMeHseTcs yabTpaduoneroBsie odaydarenun Cleanlight [30]. MuTtepec k Takum
pelIeHNaM NposIBISIIOT npou3BoauTtenu B CesepHoil u FOxHON AMmepuke, a Takke B ABCTpaJIuy,
IIOCKOJIBKY BO BCEM MHUPE yKECTOYAIOTCsl TpeOOBaHUSI OPraHUYECKOro IPOU3BOCTBA U IIpaBHUJja
Bce OoJblle MpUOIMKAIOTCSA K eBporneickuM.  [IponM3BOAMTENBHOCTE HOBOM MOEUYHON JIMHUSA
«Urbinati» coctaBmsieT 10 500 crangapTHbIX KacceT B 4ac. CKOPOCTh OYUCTKH KACCET BO3ZMOYKHO
peryaupoBatb.  J{OMOJHUTENTHEHO MOYXKHO MPUOOPECTH YCTPOMCTBO aBTOMATUYECKON PACKIIaIKH
KacceT U3 mrTadens B Havale JMHUM U aBTOMAaTUYECKOr0 CKJIaIbIBAaHUS B IITA0EIb MOCJIEe MBIThS
1 1e3uH(EKINH.
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CJIOKHBIE D®UPHI IPEBECHOM 3EJIEHU JIMCTBEHHUIIbI
EBPOIIEVICKOM (LARIX DECIDUA)
Muxcon /1.C., Pomiun B.H.
Cankr-IleTepOyprckuii rocy1apCcTBEHHBIN JI€COTEXHUUYECKHU YyHUBEepcuTeT uMeHu C.M.
Kuposa

KiroueBbie cnoBa: japeBecHas 3ejieHb, Larix decidua, mosumnpeHosbl, TPUTEPIICHOBHIC
CIHPTHI, CJAOXKHBIE d(DUPBI

B nayuHOll paboTe mpeacTaBieHbl pe3yJbTaThl MO HUCCIEJOBAHUIO (DPAKIMU CIOKHBIX
3(hUPOB, MOTYYECHHOH U3 HEUTPATBbHBIX BEIIECTB IPEBECHOM 3€JI€HH JTMCTBEHHHIIBI €BPOIIEHCKOM.
N3 HeombUIsIEMON wYacTH (pakUMU CIOXKHBIX 3(QHUPOB OBUIM BBIJENIEHBI MOJMIIPEHONBI U
TPUTEPIICHOBBIE CITUPTHI, CTEPUHBI, KOTOPBIE SBISIOTCS OMOJIOTMYECKH AKTUBHBIMU BEIIECTBAMH.
JlaHHOE UCClleIoBaHME HANpPaBIEHO Ha MOJY4YeHHE HOBBIX (yHIAMETEIbHBIX 3HAHUH O
TepIICHOUAAX JMCTBEHHHIIBI €BPOMEHCKON M Ha pacUIMpPeHHEe ChIPhEBOW 0asbl JJIS MOTYYESHUS
HOBBIX MPOAYKTOB JJIsl MEAULIMHBI M CEJILCKOTO XO35HCTBA.

ESTERS OF EUROPEAN LARCH (LARIX DECIDUA) WOOD GREEN

Mikson D.S., Roshchin V.I.
St. Petersburg State Forest Technical University, Institutsky per., 5U, Saint-Petersburg,
194021 Russian Federation

Keywords: wood green, Larix decidua, poliprenols, triterpene alcohols, esters

This scientific work presents the results of the study of the ester fraction obtained from
neutral substances of European larch tree green. Polyprenols and triterpene alcohols, sterols,
which are biologically active substances, were isolated from the unsaponifiable part of the ester
fraction. This study is aimed at obtaining new fundamental knowledge about European larch
terpenoids and expanding the raw material base for obtaining new products for medicine and
agriculture.

Beesienne. JlpeBecHas 3elieHb MPEICTaBIsET COOOW OXBOCHHbIE BETBH. B HacrtosIiee
BpeMsl JIpeBeCHasl 3€JIeHb XBOWHBIX IOPOJ JEPEBHEB CUUTAETCA OTXOJOM JIECO3arOTOBOK U
MIPAKTUYECKH HE UCHOib3yeTcs. TexHoI0ruu no nepepaboTke IpeBECHON 3€JICHH JIMCTBEHHULIBI
KaK OJHOM M3 OCHOBHBIX JIeCOOOpa3yloluX Mopoj Ha teppuropun Poccunm u Onmxaiiiiero
3apyOexpsi — OTCYTCTBYIOT. Ha 3TO 0OCTOSATENBCTBO MOXET BIMATH JIMCTONAJHOCTH XBOHM B
OCEHHE-3UMHHUH NEePUOJI BPEMEHH, YTO 3aTPYIHSAET MOIYyYeHUE CTAHJaPTHON MPOIYKIMU NpU €€
nepepaboTKe B TEUEHHUE roJa.

N3ydyeHne KOMIOHEHTHOIO COCTaBa JKCTPAKTHUBHBIX BELIECTB JPEBECHOW 3€JICHU
JMCTBEHHMIIBI MTO3BOJIUT YCTAaHOBUTH KaUECTBEHHBIM COCTAaB COEIMHEHH, KOTOPhIE MOTYT OBITh
WCIIOJIb30BaHbl JI1 MPOU3BOJACTBA TOBAPOB MEAMIIMHCKOTO M KOCMETHYECKOI'0 Ha3HaueHUs,
CEJIbCKOM XO35HCTBE.

JluctBennuima esporneiickas (Larix decidua) - maucromagHoe KpyMmHOE JE€PEBO BBHICOTOM
25-30 M, ¢ KOHYCOBHJIHOW KpOHOH 12—15 M AuaMeTpoM C TOPU3OHTAIBHO OTXOISAIIMMHU OT
CTBOJIa U ClJIeTKa M3TUOAIOLIMMUCS BHU3 BETBAMHU, KOHYMKU KOTOPBIX HEMHOTO IPUIIOJHSTHI
BBepX. EcrTecTBeHHBIE HacaxaeHMs cocpenoTroueHsl B 3anaaHod u  Cpenneir Eporme
(cpenHeropHbBI M CyOaNBIUICKUIA TOsica AJbIl), TJIaBHBIM oOpa3zoMm Ha Beicore 1000-2500 m
HaJ YpOBHEM Mops, cHyckaschb B mnpearopbsd 10 300 M Hag ypOBHEM MOps IO XOpPOLIO
OCBEIIEHHBIM CKJIOHaM [l], B BBICOKOTOPBSIX pacTeT BMECTE C KEAPOBOM COCHOW. Brepbie
JAaHHBINA BUJI TUCTBEHHUIIBI ObUT onricad Muuiepom B 1758r.
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5 : RS L
Pucynoxk 1. /lpeBecHas 3es1eHb JIMCTBEHHUIIBI €BPONIEHCKOM

Memoouueckasa_uacms. JlpeBecHas 3enesb ([[3) mucTBeHHHIBI eBpomeiickoit (puc.l)
obu1a oroopana 13 centsaops 2019r. B [lynkaxapeto (OuHISHIANA), CpeaHss mpoda cpe3a BETOK
0 BBICOTE CTBOJIA C 3-X KHBBIX AepeBbeB. [lepen mpoBeaeHunem ananu3oB /(3 mpenBapuTeIbHO
M3MenbYalid B MelbHuIe «Bunutex» 10 pazmepa ¢ppakiuuu 1-2 MM U onpeAesnsiiaf BIaKHOCTh Ha
aBTOMaTHYECKOM M3MepuTesne BiaxHocTu (upmbl Hlumansy. Jlns ompeneneHus conepikaHHs
SKCTPAKTUBHBIX BellecTB (DB) mcnonb3oBaiM KIaCCHYECKHM METOJ| SKCTPaKLUMU B amnmapare
Cokcnera, 00bemMoM 110 50 M1 [3]. B kadecTBe SKCTPareHTOB UCIIOIB30BAIH TTETPOJICHHBIN dHp
(I19), guatunossiit 3¢up (123), stunanerat (9A) u uzonponunossiii cnupt (UIIC).

Jnst  manmpHe#miel paboThl AKCTPAKTUBHBIC BEIIECTBA HapabaThiBald B ammapare
Cokciiera, oobeMoM 1 11, ¢ ucmonb30BaHHEeM B KadecTBe dkctpareHta MIIC ¢ manmpHenmim
pachpakunonupoBanuem noiyueHnoro UII-skctpakra mo meronuke [4] Ha rpymnimbl BEHIECTB —
teprienouabl (n3Bneuenue [19 u3 Ull-skctpakra) u denonbHble coequHenus (u3Bnedenue /19,
DA nocne ynanenus Bemects I19). U3 monydennoro nerponeiinoro skcrpakra (I19-skcrpakr)
yoalsuld  BOCKa METOJOM TEpPeKpHCTAUIM3allMi Ha XojoAy mo wmetoauke [4]. [arnee,
0cBOOOXIeHHBIH [1D-3KCTPaKT OT BOCKAa MO KHCJIOTHO-LIENOYHOM cxeme [4,5] pasgensin Ha
IpyNIbl BEUIECTB — HEWUTpalbHble BELIECTB U CBOOOJAHBIE KHUCIOTHL. COCTaB KHCIOTHOM
COCTABJISIFOILICH MpUBenieH B pabote [6].

JUis  uccnenoBaHUST HEWTPaNbHBIX  BELIECTB WCIOJIb30BAIM  METOJ KOJOHOYHOH
xpomatorpadun. B kauecTBe copOeHTa (HeTOABMXKHAS (ha3a) UCTIOIB30BAIH CHIIUKATellb (DUPMBI
«Merck» pazmepom 40-60 MKM., JI0€HTBI — NeHTaH, [1D ¢ rpagueHTHBIM yBETUYEHUEM JI0JIU
O3 or 2 no 50%, D, atanon. Jlns KOHTpons 3a XpoMarorpadudecKuM paseleHHueM
npuMeHsiin Metol, TCX ¢ UCHONb30BaHUEM M3BECTHBIX ATAJOHHBIX COEAMHEHHUI B KauecTBe
«METYMKOB» Ml OoJiee KaueCTBEHHOTO pasjeieHus. [IposBIisiM MIacTUHBI B CTEKISTHHOM
KaMepe mnapamMM #ofa, B OTHENbHBIX CJIyyasX IUIACTHHBI JONOJIHHUTENBHO OIPBICKUBAIN
KoHIeHTpupoBanHor HySO,4 1 iposiBisiim ipu Temnepatype 105+2 °Cs CYLIWIBHOM HIKaQy.

JUis BbIOENEHUS W OYMCTKU HMHIUMBUAYAJIbHBIX COEIMHEHUH, HEKOTOpble (paKiuy,
oOoraiieHHbIe OCHOBHBIM COEIWHEHHEM, IOBTOPHO KOJIOHOYHOW Xpomatorpaduei mpoBOAMIN
JIOTIOJTHUTEBHYIO OYMCTKY, pasfesieHueM Ha mnojadpakiuu. B kadecTBe HEMoJIBMXKHOM a3kl
WCTIOJIh30BAJIM CHIIMKArellb, UMIIPErHUPOBAHHON J100aBKOH HHUTpaTa cepedpa ot 5% mo 25% mo
OTHOIIEHMIO K MAacCe CUIIMKAres.

Beinenennbpie  hpakmu CIOXKHBIX A(DUPOB U TPUAIMITIUICPUHOB W3 HEHTPATBHBIX
BEIIECTB TUAPOIU30BAIM CIUPTOBBIM pacTBopoM mienoun — 0.5M KOH B »stanone c
MOJIyUEHHEM NPOAYKTOB THAPONIN3a (PpaKUMil CIOXKHBIX 3QUPOB U TPUALMITIUIEPUHOB —
HEOMBLISIEMBIX BEIIECTB U «CBS3aHHBIX» KHCIOT [4,6]. «CBsI3aHHBIC» KUCIIOTHI CIOXKHBIX 3(QUPOB
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Y TPUALWITIUIEPHHOB METUIUPOBATH AMA30METaHOM W aHaimm3upoBanu meronom ['X-MC.
HeoMmbinsiemple BemIecTBa CIOXKHBIX A(PHUPOB METOIOM KOJOHOYHOW XpoMaTtorpaduu Ha
CWJIMKAreJe pa3aeIuiu Ha 3 OCHOBHbBIE (PAKITUH.

Jns uccnenoBaHus (pakuuii MCHOJB30BAIM HMHCTPYMEHTAJIbHBIE METOZbl aHaIH3a.
Cnextpsel AMP '"HuC WH/IMBUAYaJIbHBIX COEIMHEHHH 3anuchiBainy Ha npudope «JEOL JNM —
ECX 400A» (mns H1-399.9 MI'm, C 13 — 100 MI'm) B pactBope CDCI3 , 6 — mkana. ns
aHanmu3a (QpaKkuil MCTIOIB30BAIM XPOMATOMACC-CIIEKTPOMETP C Ta30BBIM XpomaTorpadom
«Agilent Technologies 6850A» U KBaJpYIOJbHBIM Macc-CEeKTpoMeTpoM «Agilent
Technologies 5973N», ctannapTHas KBapieBas KanmwuisipHas koinonka HP-5MS, naunoit 30 M u
¢ BHyTpeHHUM auameTrpoM 0,25 MM, TONIIHWHA IUIEHKH HENoJABWXHOW (a3er 0,25 MKMm.
Pasnenenne mnotoxka 1:100. TemmepaTypHblii peXHM KOJOHKH: MPOrpaMMHPOBAHHE
temnepatypbl oT 60 10 280 oC co CKOpPOCTBIO 5 OC / mun. s bpakumii yrieBoaopooB. Jis
METHJIOBBIX 3(HUPOB KHUCIOT H}OjorpaMMHpOBaHHe or 150°C mo 280°C, mus bpakuuit
HeoMbUIteMbIX Bemects — ot 100 °C 1o 280 °C. CxopocTh HarpeBa B o0oux ciydasx S5 “C/MuH.
Jlozupyemsliit 00beM npoOsl - 0,1 M. MneHTudukanuio coeAMHEHN MPOBOIMIN CpaBHEHHEM
Macc-CHEeKTPOB TMOJYYEHHBIX TMHKOB Ha XpOMaTrorpaMMe C MacC-CIEKTpaMH H3BECTHBIX
coenunennit 6a3 nanabix WILLEY, NIST u nmuteparypHbix 1aHHBIX [7].

Honunpenonwl: 6s13xK0e Helemyyee 8ewecmso, APKO opandiceo20 yeema, cnekmp IIMP,
0 wxkana, CDCl3:1.5930 m.0. u 1.6060 m.0., cunenemvr na 3H u 6H, memun xouyesoi
U30NPONUNEOEHOBOLL 2PYNNbL 8 MPAHC-KOHPUSYPAYUU U MemUlbl 2-X GHYMPEHHUX U30NPEHOBbIX
36eHbE8 Y amoma yanepooa mpex3aMeujeHHblX OBOUHLIX CBA3el 8 MpAHC KOoH@uaypayuu
coomeemcmeenno, 1.6761 m.o., cunenem na 44H, 14-15 memunvHvlx epynn y amomos yenepooa
BHYMPEHHUX MPEX3AMEUJeHHBIX OBOUHBIX C8s3€l U KOHYEBOU U30NPONUNEOeHO80U MEMUIbHOL
epynnvl 8 yuc-kongueypayuu; 1.7427 m.0., cunenem na 3H, memunvnas epynna y amoma
yenepooa 3-x 3amewjeHHol 08OUHOU C653U U30NEeHMUHUIbHO20 36eHa ¢ OH-epynnoii;2.0366 m.0.,
cunenem una 69H — CHj- epynnel u30neHmMuHUIbHLIX 368eHbe8 yenu Mmoaekyavl,4.0922 m.o.,
oyonem oyonemos J=2.0 u J=8.0 Iy na 2H, npomonvr y amoma C, cesazannoco ¢ OH-
epynnou;5.1194 m.0., wupokuii cunenem wa 17H, npomonvl y amomos yeiepoda 3-x
3AMeUeHHbIX OBOUHBIX CBs3€ll U30NEHMUHUIbHBIX 36eHbes, 5.443 m.0., mpuniem dybaemos J=2.0

u J=8.0 I'y, 1H, npomon y amoma yanepooa 3-x 3ameujeHHot 08OUHOU C8:A3U U30NEHMUHUTLHOU
epynnvt — C(CH3)=CH-CH,0H.

3Kcnepumeumaﬂbuaﬂ uacmao.

Pe3ynbraThl KOJOHOYHOHM XxpomaTtorpaduu He#TpaibHbix BemectB /I3 Larix decidua
npeacTaBiIeHb! B Ta0. 1.
Tabnuna 1 — Pesynbrarsl XpoMatorpaduu HelTpanbHbIX BeniecTB [19-3kcTpakTa

['pynmna BemecTs Conepxanue, % oT
HEHTpaJIbHBIX BELIECTB
YrineBoaopoibl 441
Crnosxxubie 2(upsI 28.75
TpuanuiarauepuHsl 6.73
CrupTsl 24.19
CrepuHbl 8.15
Juonbl 23.31

Buano, yTo mpeobaialoniMy TpyInamMy SBISIOTCS CIIOKHBIE Y(QHUPBI, CIIUPTHI, BKIIIOYAs
BBICOKOMOJISIPHYIO (PpaKIIMIO TUOJIOB.

Kak mnpaBuio, cioxsbie 3(UpBl JPEBECHON 3€lieHH coaepkaT B cebe HamMeHee
MOJIIPHBIE KUCJIOPOJCOIEpIKaIie KOMIIOHEHTHI, TaKhe KaK aleTaThl MOJUIPEHOIOB, 3(UpHI,
COCTOSIIIIME M3 BBICIIUX JKUPHBIX KUCJIOT M TPUTEPHEHOBBIX CIHUPTOB, CTEPUHOB. CIIOKHBIE
3(UpBI NIOUPOBAHBI TIOCTIE YTIIEBOAOPOIOB, BO (hpaKIKio OTOUpANUCh COeIUHEHNUS, 3HAaUeHUS Rt
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KOTOPBIX MEHbIIIe Rf CkBalieHa, HO OOJbIIE, YeM 3HaUYeHUE Ri TPUTIUIEPUIOB, BBIICTCHHBIX U3
MOJICOJIHEYHOTO Maca.

Ilocne 1mien04HOrO rUApPOJM3a W pa3/ieleHUs] Ha IPYNINbl BELIECTB, YCTAHOBIIEHO, YTO
colepKaHWE HEOMBUISIEMbIX BEIIECTB COCTaBUIO 68.3% W «CBSI3aHHBIX» KHUCIOT 26.2% OT
(bpakumu CIOXHBIX 3QHUpPoB. «CBA3aHHBIE» KUCIOTHI METWIMPOBAIH, aHanu3 MetogoM ['X-MC
npejcTaBiieH B [6].

OCHOBHBIE KHUCJIOTBI B TPYIIE HEHACBILIEHHBIX — JiMHOJEeBas (9.3%) u nuHONEHOBas
(14.3%). UnentudunupoBaHsl peKHe SHKO3aHOBOTO psna — diko3aHoBas (2.3%), 5,11,14-
siiko3aTpuenoBas u  5,11,14,17-siiko3aTeTpaeHoBasi KuciaoThl (2.7%). Cpean HaCBIILEHHBIX
npeobnaganu anupaTHuecKre KUCIOThl — goTpuakonTaHosast (11.5%), tpuakonranosas (11.5%)
u noko3anoBas (9.0%).

Heombuisiemble BemiecTBa pa3fenuid Ha Tpu Gpakmud METOAOM  KOJIOHOYHOMH
xpomatorpaduu Ha cuimkarese (Tadi.2).

Tabauua 2 — KonoHoyHas xpomarorpadusi HEOMBUIIEMbIX BEIIECTB CIOXKHBIX 2(HPOB

(bpaKI_[JI/\IIg/I ConeprkaHue Meton uaeHTHUKAITUH
A 0.92* IX-MC
23.30
B 2.00 SMP H, BC
50.60 BIXKX
B 0.93 X-MC
23.50
HornyquO 3.85
B3siTo Ha 3.05
aHamu3, T
Ilorepu, r 0.10

* B yHCIUTEIC 3HAYCHHUC, BBIPAKECHHOC B I' OT HCOMBUISICMbBIX BCIICCTB
B 3HAMCHATCJIC, BBIPAXKCHHOC B % OT HEOMBIIIEMBIX BCIICCTB

@pakims A HEOMBUISIEMBIX BEIIECTB, JJIIOMpyeMas MEPBOM M3 XpomaTorpaduuecKou
KOJIOHKH, TIOCJI€ MPOBEACHHUS IIEJIOYHOTO0 THIPOJIM3a, HE H3MeHWiIa 3HaueHus Rf  Ha
koHTpoabHONH TCX W mposiBIAIach Ha YpOBHE BbIlle 3HaueHus Rf  TpuanuiriuiepuHoB
PACTUTENHLHOTO Maciia, YTO CIYKUJIO KOCBEHHBIM MPHU3HAKOM, 4TO (paKIHs colepikana B cede
KOMIIOHEHTBI, HE BCTYMNAIOUIME B PEAKLIMIO IIEJIOYHOrO THAPOJIM3a — OMBUICHHMS, T.€. TaKHe
TPYNIBl BEIMIECTB KaK OKCHUIBI, allbJETH/IbI, KETOHBI, HATUBHBIC METHJIOBBIC Y(DUPBI CMOJSHBIX
KHCJIOT. AHanu3 ¢pakiuu npoBoauin metogom I'X-MC (ta6i.3).

Ta6numa 3 — CoctaB dpakuun A

Conepxxanne, % OT HEOMBUIIEMBIX
KommoneHnt
BEIICCTB
Kemonwt
[uc- BepbeHOH 0.44
Cannapakonumapa-7,15-nuen-3-on 0.17
Honakozanon-10 CJIE I
OKcuowl
MaHOWIOKCHUT 3.40
ONUMaHOWIOKCHUT 0.12
Anvoezuowt
CanjapakonumapuHaiib ‘ 5.01
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W3onmmapuHaib 15.32

AOueTnHanb 3.30

Heoabuerunainn 1.34
Cnupmot

Tepnunen-4-on 0.40

M [264]" 28.00

(3 coequHeHwMs)

Memunoesie adm bl CMOJIAHBIX KUcjiom

MeTuicangapkonumapar 3.83
MeTuunsonumapar 0.15
Metunaerunpoabuerar 3.90
Metunabuerat 0.45

Bricokoe conepikaHre JUTEPIIEHOBBIX COSAMHEHHN — allbETUI0B U OKCHUIOB — TOBOPHUT O
CHJIBHOW aHTHOAKTepUaTbHOM, MPOTUBOIPUOKOBONH W TPOTUBOBHPYCHOM 3allUTE DPACTEHHS.
YcToWYMBOCTh pacTeHusi K OOJE3HAM BO MHOIOM 3aBUCHUT OT BBICOKOCKOOPJIMHUPOBAHHBIX
nevictBuit opranm3ma. B JI3 Larix decidua ormMeyaem BBICOKOE COACpIKaHUE HM30MMMAPHHAIIS
(15%). TIlpoBencHHBIE paHee WHCCiIeAOBaHMsS IO XxBoe Larix sibirica mokasamm Hu3KOe
COZICp)KaHME JUTEPIICHOBBIX COCTUHEHUWH B aHanornuHou ¢pakuuu [8]. Cpemut HATHBHBIX
METWJIOBBIX 3(QHUPOB TPUIMKINYECKUX CMOJIIHBIX KHUCJIOTHI OCHOBHBIE KOMIIOHEHTHI —
METWICAHJIapaKoNIUMapaT W METWIAEruapoadbueraT, paHee ONUCAHHbIE IMPU HCCIEAOBAHUU
xwuBuIl poma Larix [9]. MertunaeruapoabuTat yaamoch BBIICIUTh B YHUCTOM  BHIE
pexpomMarorpadueil.

@pakuusa b o ganaeiM TCX cocrosina U3 OJTHOrO KOMIIOHEHTAa M NPOSBIISAIACh B BUJIE
OJIHOTO YETKOIO MSTHA, KOTOPOE MPHU ONPHICKUBAHUU CEPHOM KUCIOTON MpHoOpeTaso OTTEHOK
kuprnuyHoro 1sera, 3HaueHue Rf wa TCX kotoporo Obulo omuHaKOBO co 3HaueHHeM Rf
MIOJTUTIPEHOJIOB, BBIIEICHHBIX U3 €JIM €BPOICHCKOW, U SIBIISIONIMXCS MEIUIIMHCKAM CPEIICTBOM
«Pomnpen». CTpoeHHe MONUIPEHOJIOB U COCTAB H3OIMPEHOJOrOB YCTAHABIMBAIM C MOMOIIBIO
MHCTPYMEHTAJIBHBIX MeToJ0B aHanmu3a — SAMP-cnexrpockonuu, BOXKX. Cymmupys naHHble
SIMP-ciekTpocKOnuM U Macc-CrieKTpoMeTpuH, pe3yabratoB TCX ¢ aneratraMu U CBOOOIHBIMU
MOJTUIPEHOIAMHI U3 €], MOKHO YTBEPKIATh, YTO TOJHIIPEHOIIBI XBOU JIMCTBEHHHIIBI CHOMPCKOM
COCTOSIT W3 alleTaToB, KaKk W B JAPYIrUX BUJAX XBOWHBIX (€l1b, COCHA, MUXTA) U COJEpPKaT
n3onpeHonoru — 14...20 u30npeHoBbIX 3BEHBEB B LIEMIU MOJIEKYII € ITpeodiailanieM mpeHona-17
(23.0%), mnpenona-16 (20.0%), cocraBusromux Oosiee TOJIOBUHBI (Ppakuuu. Tpeth ee
COCTaBISIIOT TpeHoubI-15 (14.5%) u - 18 (17.0%); npenonsi-14 (6.4 %), - 19 (6.6%) u - 20
(2.2%) B cymme cocraBmsitor Menee 10 %. CopaepxkaHue H30NPEHOJIOIOB BO  (PpakLuu
MOJIUIIPEHOJIOB PACCYUTAHO METOJIOM HOPMaIM3allMd MO0 COOTHOLIEHHUIO IUIONIAJEH CUTHAJIOB
COOTBETCTBYIOLINX KOMIIOHEHTOB. AHanmu3 MerogoM BDXKX mokaszam, 4YTo MOJUIPEHOIIBI
JUCTBEHHMIIBI OJIM3KM K TIIOJMIPEHOJaM W3 NHUXThl, MolydaeMmble Ha 3aBoje «CuO3Ke».
[onunpeHonbl BXOAAT B CIUCOK JKU3HEHHO BaXKHBIX KOMIIOHEHTOB JUJIsl OpraHu3Ma 4elloBeka,
TaK KakK SIBJISIOTCS CTPOMTEIbHBIM MaTepuajoM JJisi MOBPEXKIEHHBIX KiIeTOK. CrocoOCTBYIOT
CTa0MIM3alMU KJIETOYHBIX MEMOpaH M BOCCTAaHOBJICHHIO KJIETOK MO3ra, CepAla, NEYeHU U
JIPYTUX OPTaHOB, CTUMYJIUPYIOT SHEPrOOOMEH U pereHepaTUBHBIN NOTEHIMAI TKaHEeH opraHu3zMa
[10].

Opakmus C smronpoBaHa mnocie (Gpakmuu  MOMUNPeHoIoB. Bo dpakmuio orOupaimch
coenunenusi, 3HadeHuss Rf xoropeix Ha TCX Obuto Hiwke 3HavyeHus Rf momunpenonos. Ilo
nauabiM ['X-MC (tabi.4) cocrosia W3 COACPXKAIUCh MOHO, JH- M TPUTEPIICHOBBIX CITUPTOB,
CTepUHOB ¥ anudaTudeckux cnupTtoB. (OCHOBHBIE KOMIOHEHTHI (pakuumu — duron, P-
cuToCcTepuH U O60opHeos. Cpeau TPUTEPIICHOUIOB CITUPTOB UAECHTU(OUIIMPOBAHBI 00TY3U(OITHO,
24-MeTUIICHIMKIIOAPTaHO, IIMTPACTAAMEHOI, paHee BblAeICHHbIE 13 XBou Larix sibirica [8].
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Tabauua 4 — Coctas ¢pakin C HEOMBUISIEMBIX BEIIECTB

Conmepxanue, % OT HEOMBUIIEMBIX
KomnoneHnt
BEIICCTB
Bopneon 1.21
3-OeHnInponanon CJIe]IbI
a-TepnuHeon 0.20
3-Oenun-2-mporneH-1-on ClIe bl
®duton 9.84
DiK03aHOT 0.04
Jloko3zaHon 0.30
["ekcako3aHOT 0.08
[uxmoaprenon (1) 0.63
O6Ty3udoron (3) 0.02
24-MeTuieH 0.07
1UKI0apTaHon (2)
Lutpacraguenon 0.10
(24-Dtunenennodenon) (6) '
Kamnectepus (4) 0.25
B-Curoctepun (5) 3.44
N

(5)

H G
£3) ) 161

Puc.2 CtpykTypbl TPUTEPIIEHOBBIX CIIUPTOB U CTEPUHOB JIMCTBEHHUIIbI €BPOIEHCKOMN

OTHOCHTENBHO BBICOKOE CO/IEp)KaHUE CTEPUHOB, BO3MOXKHO, MOXKET OBITH CHIPbEM JIJIS
MHUKPOOHOJIOTHYECKOI0 CUHTE3a CTEPOUIHBIX TOPMOHOB.

Bub1600bi. Vicxons u3 BBISBIEHHOTO COCTaBa COEIMHEHUMN (paklUU CIOXKHBIX 3(QUpPOB
MOKHO CZIeIaTh BBIBOJ, YTO JpeBecHas 3eieHb Larix decidua sBisieTcst ChipbeM [UIS HONTyYCHHS
OMOJIOTMYECKH aKTUBHBIX NPENapaToB — CyOCTaHIIMH MOJIUIIPEHOIIOB U (PUTOCTEPUHOB.

bnazooaprnocmu: Bwipasicaio  Orazooapnocms  c60emy HAYYHOMY PYKOBOOUMENo —
OOKMOPY XUMUYECKUX HAYK, 3a8edyioujemy Kageopol mexHoi02uu 1ecoOXumMuieckux npooykmoa,
xumuu Opesecunvl u ouomexnonocuu Powuny Buxmopy Heanosuuy 3a becyenHyro nomowp 6
npoGedeHUU UCCIe008aHUsl HA 6CeX €20 3Manax u 2nyOoKue 3HAHUS 8 XUMUU NPUPOOHBIX
COeOUuUHeHUll.
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HonmyJisiiuu TETEPEBA (LIRURUS TETRIX) B EBPOIIE: IMHAMUKA
YUCJEHHOCTHU U ONPEJEJISIOIIUE EE ®AKTOPBI
HoBuxos S1.A., HoBuxoBa ML.A.
Cankr-IleTepOyprckuit rocynapcTBeHHBIN ecoTexHnueckuit yuuepcureT umenu C.M. Kuposa,
Cankr-IletepOypr

KittoueBble ciioBa: TeTepeB, YUCIEHHOCTD, (DakTop, nomyssiuus, EBporna, XUITHUKY.

ITocnenctBuem ypOanuzanuu npoctop EBpombl cTano cokpaiieHue MOMmyJsiuui
YSI3BUMBIX K BO3JCHCTBHIO YENIOBEUECKOW ACSITEIHLHOCTH BUAOB. Bo3/nelcTBIE YenoBeKa 3alnio
TaK JaJeKo, YTO HAa4yaJl COKPALIAThCS AaXKe BU/IbI )KMBOTHBIX, OTHOCUTEIIBHO MPUCITOCOOIECHHBIX
K M3MEHEHHBIM 4elioBekoM yaHamadTaMm. K Takum Bugam otHocutcst u TerepeB. CII0XKHOCTD
UCCIIeIOBaHMs IPUUYUH COKPAILLEHUS MOMYJIALUI TETEPEBOB COCTOUT B TOM, YTO Ha 3TOT MPOLEcC
OKa3bIBa€T BIHUSHUE MHOXECTBO (pakTOpoB. (OOECHOKOCHHOCTh E€BPONMEUCKUX  YYEHBIX
o0ycioBiaeHa TeM (HAaKTOM, YTO TETepeB, IIOMUMO HPOYEro, SBIAETCS OJHUM U3
HEMHOTOYHCIICHHBIX MOTpPeOnTENel HeMOCTYIMHBIX Il IPYTUX JKUBOTHBIX JPEBECHO-BETOYHBIX
KOPMOB, B TE€UYEHHME MPOJOKUTENFHOIO BpeMeHU. COOTBETCTBEHHO MCYE3HOBEHHME JITaHHOTO
BUJA TPUBENET K yTpaTe BAaXXKHOTO 3BEHA B MHINEBHIX IIEMAX JIECHBIX SKOCHCTEM, YTO B
HNEepCHEeKTHBE MPHUBEIET K HAPYUIEHHWIO HKOJIOTMYECKOTO PpaBHOBECUS B  E€BPONEHCKHUX
OuorerorneHo3ax. B cBs3u ¢ 4yeM B JaHHOM cTaThe OBLT NpOBEAEH 0030p HCCIEIOBAaHUM
3apyOeKHBIX YU€HBIX, HAIIPAaBIECHHBIX Ha MOJAEpKaHUE YHCICHHOCTH BhIMHpatomiero B EBpomne
TeTepeBa.
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THE GROUSE (LIRURUS TETRIX) POPULATION IN EUROPE: POPULATION
DYNAMICS AND ITS DETERMINANTS
Saint-Petersburg state forest technical university, Saint-Petersburg
Novikov Ya.A., Novikova M.A.

Key words: black grouse, number, factor, population, Europe, raptors.

The consequence of the urbanization of the vastness of Europe has been a decline in
populations of species vulnerable to the effects of human activity. Human impact has gone so far
that even animal species relatively adapted to human-altered landscapes have begun to decline.
The black grouse is one such species. The difficulty in studying the causes of the decline of
grouse populations is that this process is influenced by many factors. The concern of European
scientists stems from the fact that the grouse, among other things, is one of the few consumers of
woody and vegetal food unavailable to other animals, for a long time. Accordingly, the
disappearance of this species will lead to the loss of an important link in the food chains of forest
ecosystems, which in the long term will lead to the disruption of the ecological balance in
European biogeocenoses. For this reason, this article reviews the studies of foreign scientists
aimed at maintaining the numbers of the endangered grouse in Europe.

Tereper Tetrao tetrix (puc.l) 3anecen B Kpacubie kuuru 16 crpan lleHTpanbHoit u
3anagHoii EBponbl. Ha naHHBIMT MOMEHT HE MPEACTABISIETCS BO3MOXXHBIM T'OBOPUTH O €IMHOMU
nomyssiuu TerepeBa  (Lirurus tetrix) B EBpome, Tak kak €€ HeT, a CYIIECTBYIOT JIHIIb
pazo0IleHHbIe MUKPOMOMYJISIIMKA TaHHOTO BHJA, MPUYPOUYEHHBIE K JIeCHBIM MaccuBam [3]. B
HAcTosIIIEE BpEMSI PACIpPOCTPAaHEHHUE TETepeBa B OCHOBHOM OTPAaHWYMBAETCS TOPHBIMU
paifonamu llenTpanbHoil EBponbl. UMCIEHHOCTh I0KHBIX MOMYJISALUI COKpaliaercs: ObicTpee,
yeMm ceBepHbIX [3,8]. [Ipu 3TOM cTOMT OTMETUTH, uTo aJisi EBporsl Ha 2016 roa B 11e510M ycmex
Pa3MHOXEHHS TETEPEBOB CHHM3WICA U CTAOMIM3MPOBAIICS HA HU3KOM YPOBHE B OOJBIIMHCTBE
peruonax [3]. B uenrpansnoit EBponie Ha oany TeTépky B 1971 1. nmpuxoaunocs 3,3 1bIMIICHKA, a
yxke B 1988 r. - 1,2 upimnenka [2]. YToObl momymsiusi TeTepeBa OCTaBalach CTAOMIBHOIM,
HeoOxommuMo B cpetHeM 1,9 TeTepeBEHKa B TOJ] Ha OHY TeTEPKY [3].
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Puc. 1 Terepes-kocau Lyrurus tetrix (Linnaeus, 1758) (¢poto HoBukona f1.A.)
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B BenukoOputanum apean TeTepeBa TaKkKe COKPATHICSA, a KOJUYECTBO BBISBICHHBIX
caMiioB TeTepeBa cHuU3WIOCH ¢ 25 000 B Hawame 1990-x romo mo 5000 B 2005 romy [10].
KonunuecTBo TeTepeBsT Ha oAHY TeTEPKY Ha bputanckux octpoBax yBennuuioch ¢ 0,8 1o 2,3 B
nepuon ¢ 1946 no 1975 rox, a 3arem onsath cHU3UIOCH ¢ 2,0 10 1,3 npimienka B nepuoa ¢ 1992
o 2001 rox [3]. B nemenxoii ¢enepansHoit 3emiie Hxusist CakcoHUS MOMyNALMU TETEpeBa
BcTpeuanuch Ha Oosbmierr vyactu CeBepo-I'epmanckoir Hu3MeHHOCTH 10 1950-X TOMOB C
OpPHETHPOBOYHBIM KosmuecTBoM ocobeit o 7000 1o 9000 ocobeit B 1959 roay [2]. 3atem B 1979
roJly MX YHCIO COKpaTwiochk mpuMepHo 10 1000 ocobeit, a OOTBITUHCTBO MUKPOMOMYJISIIAN
BBEIMEPJIO H3-3a MIMPOKOMACIITAOHOW YTPAThl Cpelbl OOUTAHHS B PE3YNIbTAaTe MOBCEMECTHOTO
npeoOpa3oBaHus MycTomIei, 00JIOT U TOP(IHUKOB B Jieca, CEIbCKOXO3UCTBEHHBIE YrObs U
nactouma. B 1995 r. ux unciaeHHocTh cocTaisuia okoino 200 ocobeit. Becnoit 2019 . octanock
Bcero 130 odunmanbHO MOATBEPKIASHHBIX 0co0ei [§].

JlnmurenpbHOE COKpAIlleHHWEe YMCICHHOCTH TMOMYJSIUN TETepeBOB OBUIO OTMEUYEHO KakK B
LlentpanbHoii EBponie u Ha bputanckux octpoBax, Tak U B jecax @eHHockaHauu. KonuyecTtBo
TeTepeBoB B DUHISHAMM CHWXaNoch ¢ Hadaia 1960-x roaoB, MoOKa HE CTaOMIM3UPOBAIOCH
npumepHO B 1980 roay. AHamornyHOE CHIKCHHE HAOJI0/IaJ0Ch U B HOPBEKCKUX TOMYJISAIIHSX.
[[IBeackue NaHHBIE MO YUCICHHOCTH TETEpEBa MOKa3aId PEe3KUE OTPUIATEIbHBIC TCHACHIIUU C
1907 r., nocturayB MuarMyMa Ha 20 jeT paHsbiie, yem B OunnsHauu u Hopeeruu (mpuMepHO B
1960 r.), mpexne yeM KOJIMYECTBO TETEPEBOB HEMHOro yBeanuywioch K 1990 roay, a 3atem
OCTaHOBWJIOCH Ha OJHOM YypoBHe. [Ipm STOM TOCTpOEHHBIE Ha OCHOBAaHWU JIAHHBIX
MareMmaTtuueckue Mojaenu B DEeHHOCKAaHAMHM TOKa3ald 3HAYUTENIbHOE CHUKEHHE KOJWYECTBA
LBITLIAT, IPUXOAsIIEecs Ha OHY TeTEPKY, ¢ 3,1 1o 1,2 B mepuoxa ¢ 1958 o 1982 rox [3].

Kpome BBINIEYIOMSHYTBIX JTaHHBIX, O JOCTH)KCHHUU MOMYJSIHEe TerepeBoB B EBporie
KPUTHYECKH HU3KOTO YpPOBHS CBHJETEIbCTBYET U CYHIECTBEHHOE CHIDKEHUE KoleOaHuil eé
YUCIICHHOCTH 3a rocieaane 50 net [3].

BocnpousBoactBo TerepeBa M3 — 32 HU3KOW BBDKMBAEMOCTH HE  CIIOCOOHO
KOMITCHCUPOBAaTh CHW)KCHHE UHUCJIICHHOCTH TIONMYJISAIHUW, 4YTO B JaJdbHEH TEpPCIEKTHBE
HEMUHYEeMOH MpHuBeAET K BbHIMHpaHHI0 TerepeBa B EBpome. B cBsi3u ¢ ueM OONBIIMHCTBO
uccneaoBaTeneit TerepeBoB B EBporie npu3HaéT He0OX0AUMOCTh NMPUHATUS HEOTIIOKHBIX MEpP IO
MOBBIIICHUIO BBDKMBAEMOCTH TETEPEBOB [3].

MexaHW3MBbI COKpAIICHUs MOMYJISINA TETepeBa 10 CUX MOp OCTaroTcs 3aragkoi. Ho Touno
W3BECTHO, UYTO CHHXKCHHE YHCICHHOCTH TeTepeBoB B EBpome 00yCIOBICHO COBMECTHBIM
JeiicTBHEM MHOXKecTBa (akropos [3,8].

Cpenu npounx (pakTOpOB BBIACIUM OCHOBHBIE.

N3meHnenue BHAOB 3eMJIeNno/b30BaHMsl. EBponelickue MCCaeqoBaTed CTaBIT JaHHbBIN
(hakTop Ha MEpBOE MECTO MO 3HAYMMOCTH B YMEHBILICHUU TOMYJAIHNNA TETEPEBOB, CCHUIASACH HA
YBEIMYCHHUE IUIONIAN 3€Melb, 3aHATHIX BbIpammBanueM jeca [3]. TerepeB mpeamountaet
MO3aWYHble MECTOOOUTAHMS, PACIOJIOKEHHBIE BIANIM OT JIECHBIX MACCHBOB, C IIUPOKHUMH
MeCYaHBIMU BEPECKOBBIMHU ITyCTOIIAMH, €CTECTBCHHBIMH JIYTAMH U 0OJIOTAMH ITEPEXOHOTO THTIA
C pPa3HOOOpa3HBIMU PACTUTEIHHOCTHIO W BHUJAMU KOpPMa, HU3KOW TUIOTHOCTBIO 3apocieit
KYCTapHHUKOB M OJHMHOYHBIMHU JiepeBbsiMu [2,7]. [Ipu 3ToM TeTepeBa M30€raroT I'yCThIX 3apociieit
KYCTapHUKOB, NMPUYMHON YETO SBISAIOTCS XWUIHUKH, OXOTSIIHUECS Ha TeTepeBOB. OAMHOYHBIC
JIepeBbsi CHOCOOCTBYIOT JIOCTYIMHOCTH MYpPaBEMHHMKOB B KadecTBE OCHOBHOIO KopMma s
TETEPEBIT, a TAKXKE 00ECIIEUNBAIOT TETEPEBOB KOPMOM B BeCeHHUIl nepuoa [7].
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i i MOBERENE
Puc. 2 Terepes-kocau Lyrurus tetrix (Linnaeus, 1758) tokyer (¢poro Houkosa 51.A.)

VBenuueHue JIeCHOrO TIOKpOBa SBIAETCS IMOJIUTHUKON pa3HbIX CTpaH B IOCJIEIHHUE
necatunetus. Tak, npaBurenbcTBO LlloTiananm cTpeMUTCS YBEIMUUTH HALMOHAIBHBIN JIECHOMN
nokpoB ¢ 18% mo 25% k 2050 rony [10]. B Iotnanguu cnaj 4MCIEHHOCTH NOMYJISLUN
terepeBOB B 1990-x rogax CBA3BIBAIOT C MOBBIIIEHUEM BO3PACTa JIECHBIX KYJIBTYP, TOCAKEHHBIX
B 1970-1980-x romax. B pamkax nmanHoil rumoressl mpenmnonaraercs, uro B lllortmannuu
CMBIKaHHE II0JI0Ta JIECOB YCKOPHUT COKpALICHHE YHUCICHHOCTU TETEPEBOB 33 CUET YMEHbILIEHUE
KOJIMYECTBA MECT, NPUTOAHBIX JJIsi BBIBEJICHHUS IMOTOMCTBA, a TAaKXe 3a CYET H3MEHEHUs
pacrpeiesieHusi XUIHUKOB o Tepputopun [3,10]. Tak, B skcnepuMeHTaxX ¢ MUCKYCCTBEHHBIMU
rHe3gaMu  ObUIO  OOHApy)KEHO, YTO ONIM30CTh K OMyIIKaMm Jeca, JoporaM  HId
CEITbCKOXO3SUCTBEHHBIM YTOJIbSIM YBEJIMYMBACT YHHUYTOXEHUE XHWITHUKAMH THE3N TeTepeBa
[3,8]. B mepuox ¢ 1992 mo 2010 rox MCuYe3HOBEHHE TETEPEBUHBIX TOKOB OBUIO CBS3aHO C
YBEITUYCHUEM TUIOMIAN XBOWHBIX, Yallle BCETO COCHOBBIX, JIECHBIX KYIbTYp, MpPUJIECTAIOMENH K
TOKaM. B onrocpouyHoil nepcrnekTuBe 3aMeHa BEPECKOBBIX IMYCTOIIEH JIECOM MPUBEAET K YIAJIKY
oburarormieit 31eck TeTepeBuHOM monyssiiuu [10]. B kauecTBe moATBEpKICHHS TaHHOTO BBIBOJIA,
CTOUT OTMETHUTh, YTO KOJUYECTBO IOOBITHIX TETEPEBOB Ha | KM MapuipyTa B 3HAUUTEIBHOMN
CTEIMEHU KOPPETUPYET ¢ TUIOMIaAbI0 TopacTaromero (<14 nert) JecHoro mokposa B paiione Tai
(Wotnanaus). OHO yBeMUYMBAETCS MO MEpEe PACIIUPEHHUs IUIOMIA[H, 3aCaKEHHOH IiecoMm, U
YMEHBIIIAETCSA MO Mepe cMblKaHus JiecHoro nojiora [10]. B HloTtnaHauu MO3auKu MOJIOJBIX
necoB (Mojoxe 14 5eT) Ha BEpECKOBBIX IMYCTOIIAX SIBISAIOTCS Ba)KHBIMH MECTaMU OOWUTaHMSA
TETEPEeBOB I WX 3UMHETO M BECEHHETr0 KOPMJIEHMS, HO TaK)K€ CIYXaT MECTaMHu Jii TOKOB
(puc. 2), BbIBeIEHHsI TOTOMCTBAa W yOexwuiiemM OT XHUIIHUKOB [7]. B omnpoBepxkeHue
MPUBEAEHHON TUIOTE3bl O CYIIECTBEHHOH pOJIM PACIIUPEHHUs IUJIOUIAJM JIECOB B COKpAICHUU
MOMYJISIIIAA  TeTepeBa CJEAyeT NpUBECTH TOT GakT, 4To B EBpome oTMeuaeTcss Takke |
YMEHbILIEHUE YHCIIEHHOCTH TMOMYyJSAUUN TiyXxapeil u OelbIX KypomaToK, 3aHUMAalOIINX
MECTOOOUTAHHS, OTIMYAIONINEeCS OT TeTepeBUHBIX. JlaHHBIM (hakT CBUAECTEIBCTBYET O
BO3JICHCTBUU HA UX MOMYJISIUU (GAaKTOPOB, TYOUTEIBHBIX JJIsl BCEX BUIOB TETEPEBUHBIX [3].

[loTnaHaCKUMU YYEHBIMH YCTAHOBJICHO, YTO HEOOXOIMMasl JUIs CYIIIECTBOBAHHUS OJHOTO
TerepeBa miomanas cocravisier >200 ra, a aus ter€pku >70 ra. IItumel Becerna npuypodeHsl K
BepeckoBbIM ImycTomam. Ilpu atom 75% rHE3R TeTepeBa BCTpedyaeTcs B BEPECKOBOM MYyCTOIIH,
KaK U HanOoJIbIlee KOJu4ecTBO TOKOB [10].

Tunsl MeCTOOOUTaHUH, MPUCYTCTBYIOIMINUX B paguyce 1 KM OT TOKOB MpECTaBisieT co00it
OOJIBIIYI0 YAaCTh MECTOOOMTAHMM, UCHOJIB3YEMBIX NTHULIAMH, MPU 3TOM TETEPKU THE3IATCSA B
cpeanem Ha paccrosiuuu 0,6 kM ot MecTHOTO ToKa [9,10]. CpegHee paccTosIHHE MEXy TOKaMH B
MPUTOJHBIX JJIsl CYLIECTBOBAHUS T€TEpEBA yCIOBUsIX cocTaBiser 2,3 + 0,1 km [9].

B Ttpex motnanackux peruonax (Apraiin, HWuasepnecc u Tlamnoysit) coctas
MECTOOOUTAaHMI TeTepeBa B mpezaenax | KM OT TOKOB ObUT 0quHAKOBBIM: 45-60% BepecKOBBIX
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nyctomeid 1 10-15% wmonoAbIX 11€COB, YTO MO3BOJSET MPEANOIOKUTh, UTO STOT COCTaB
MECTOOOUTAHUM MOXET CIYKUTh IIabJOHOM JUIi CO3JIaHUS MO3auK, KOTOpbIE MOTYT
MO/I/ICPIKUBATH JKU3HECTIOCOOHBIE MOMYIIAINHA TETepeBa B XO/I€ PaCIIMPEHHS TUIOIIAIU JiecoB. B
TaKOM CJIydae IJIONIab BEPECKOBBIX IycToner paBHa npuMepHo 200 ra, U, COOTBETCTBEHHO, HE
JIOJKHA OIMYCKAThCS HUXKE 3TOr0 MOPOTOBOIO 3HAYEHUS ISl COXPAHEHHUS MOIYJISIUU TEeTepeBa
[10]. Tlpm >TOM y4acTKH BEpPECKOBOM ITyCTOIIM TAKXE JOJDKHBI OBITH CBSI3aHBI MEXKIY COOOM,
9TO0Bl OOecreynTh OOMEH OCOOSIMH MEXAYy NOMYNANHUSIMH W, TeM CaMbIM, MOJIEPKUBATH
reHetudeckuii oomeH. Tak, B AHrimu Oonee 50% caMOK-OZHOJIETOK OCEHBIO Pa3jIeTEeNHCh HA
paccTosgHue <5 KM, a BECHOM — Ha <3 KM, [I03TOMY YyYaCTKH BEPECKOBON ITYCTOILIN JIOJKHBI
pacnoyiaratbCs OTHOCHUTENBHO OJNM3KO JPYr K OPYry, YTOOBI MPENOTBPATUTH T'€HETHUYECKYIO
M30JIALUIO OTACIBHBIX momyisiiuit [7,8,10].

Takum oOpa3zoM, TIpU TUTAHUPOBAHMHM OOJICCEHUS TEPPUTOPHH HEOOXOIUMO COXPAaHUTh
Y4acTKHd BEpPECKOBOW MyCTOIIM IUIOomaabt0 He MeHee 200 ra U CBECTH K MHUHUMYMY HX
(hparMeHTaIuIo, Tak Kak TOJBKO OTKPBIThIE YYaCTKHU TaKOr0 pa3Mepa MO3BOJIIOT MOAIEPKUBATh
MONYJISILIUYA TETEPEBOB.

3anmmTa y4acTKOB BEPECKOBOM IMYCTOIIM M CO3JaHHE€ MOJOJIBIX JIECOB Ha MEHBIIEH, HO
0oJiee TOCTOSITHHON TEPPUTOPUH MOTYT CITOCOOCTBOBATH coxpaHeHuto Buaa [10]. B To Bpems kak
MOJIOZION JieC OTEHIIHAIBHO MOKET 00ecrednTh 00Jiee KaUeCTBEHHYIO Cpely ISl pa3MHOKEHUS
TETEPEBOB, YEM BEPECKOBas IYCTOLIb, MOCIEAHsS oOecrednBaeT Cpefay sl pa3MHOXKEHUS B
TedeHue 0oJiee ATUTENBHOTO Mepruoaa. ITOMY COCOOCTBYET TOT (aKT, YTO TETEPKHU OCTAIOTCS
BEpHBIMH CBOMM MECTaM pPa3MHOXKEHUS, THE3/SICh B CpPeAHEM B mpejenax 225 M OT THe3fda
npornuioro roaa [9]. B kadecTBe KOMIpoMHCCa MEXIY pPa3IMUYHBIMH XO3SIMCTBEHHBIMU
HMHTEpECaMU MOKET BBICTYIIATh YE€PEJTOBAaHUE JIECOB 110 BO3PACTY [l OAJAEPKAHUS TTOCTOSITHHON
TUIOLIAIM MOJIOZBIX JIECOB C TeueHHueM BpeMeHH (He MeHee 15%). OpHako BBIOTHEHUE TaHHOTO
TpeOOBaHUS Ha MPAKTUKE SBIISETCS CEPbE3HOM JIorucTUYeCKOM npodnemoii [10].

Jleca Ha cTaguu 3peNOCTH TaK)Ke BBICTYIMAIOT Ba)KHBIM KOMIIOHEHTOM CpPEIbl OOUTaHHS
TETepeBa, ¥ Ha YPOBHE MOMYJISIINN KaK XBOMHBIC, TAK U IIUPOKOJIMCTBEHHBIC Jieca TOJKHBI OBITh
JOCTYIIHBI AJs TeTepeBoB. [Ipu 3TOM MpUYpOYEHHOCTh TETEPEBOB K JiecaM pa3Hasi: B TO BpeMs
KakK caMIlbl TETEPEBa Yallle BCTPEUAIOTCS B IIMPOKOJIIMCTBEHHBIX JIECaX, CAMKH B BECHE - JICTHUM
MIEPHOJ] MPEANOYUTAIOT MOJIOJbIE COCHOBBIE JIeCa €CTECTBEHHOTO MPOUCXOXKICHHUS, a XBOWHBIC
KyJIbTypbl - B OCEHHE-3UMHHH Tmepuoia. Mcmosib3oBaHWE JIECHBIX KYJIbTYp, Kak IPaBUIIO,
orpaHHuYMBaeTcs ux nepudepueil, yaime Bcero B mpenenax <300 M ot kpas aeca, B cpegHem 70
M. [10].

[Tomumo pacmupeHus MJIOLIAAN JIECOB, B KaueCTBE MPUYMHBI COKPAIICHUS MOMYIISIIHA
TEeTEepeBa BBIJCISAIOT MHTCHCU(UKAIIMIO CEIIbCKOTO XO35AWCTBA M YBEJIMUYCHHE HATPY3KH Ha
nactouma. B yactHocTH, B BenukoOpuTaHuu 4ype3MEpHBIN BBINAC KaK ONArOpOIHBIX OJEHEH
(Cervus elaphus), Tak u momamaux oell (Ovis aries) TMPUBET K CHUKCHHUIO YHMCICHHOCTH
TETEPEBOB M3-32 yMEHBIICHHs] KojaudecTBa Hacekombix [1,3,8]. bBompimas dymcneHHOCTH
OCCIO3BOHOYHBIX HAOJIIOMAeTCSl BO BIAKHBIX MecTooOMTaHusx [7]. i mMOBBIICHUS
YCIEIIHOCTA Pa3MHOKEHHUSI TETEPEBOB HEOOXOAUMO MPEANPUHUMATH MEPhI MO YBETUYCHUIO
KOJIMYECTBA JOCTYIHBIX ISl TETEPEBIT HACEKOMBIX [1]. UTO MOXET OBITh JOCTHTHYTO IMyTEM
CHID)KCHHUS BEJIMYMHBI BbITIaca CKOTa B MecTooOmTanusx terepeBa [1,8,10]. CHmxkeHue Bbimaca
OBEIl ¥ TPOBeJICHUE Mep o 0opbOe ¢ xumHukaMu B CeBepHOM Y2IIbce M BO MHOTHX paliOHax
CeBepHbix [IeHHHHCKMX XOJIMOB B CEBEPHON AHIJIMH YK€ Jajlll MOJOXHUTEIbHBIN pe3yNbTarT,
BBIPQKAIOUIMICS B YBEJIMYEHUU MOMYJsuu TeTepeBoB [8]. HeMmenkue yd€Hble OTMEUaIOT
CTpEeMJICHHE TETEPEBOB K TpaHUIAM TNACTOWII, a TakKXKe MOATBEPKAAIOT TMOJOKHUTEIHLHOE
BJIMSIHUE MAcTOUI] HA MOMYJISIUU TeTepeBa IPU YCIOBUU HE CIMIIKOM CHJIBHOTO WM cJIaboro
BbINAca ¥ MPH HAIWYUU TOOIU30CTH YCIOBUH 111 MACKMPOBKH TETEPEBOB [7].

CrouT BBIICINUTH paHee HE BCTpPEYaeMOE€ HAaMU HHM Yy POCCHUMCKHX, HH Y 3apyOeKHbBIX
uccliefoBaTeneii 0CoO0EHHO MHTEPECHOE MHEHHE HEMELKHX YYEHBIX 00 ONpeaessioneld poiu
BOJIHO-OOJIOTHBIX YTOAMl B BBIOOpE TETepeBaMU MECTOOOMTAHMH M B MOAJAEPKAHUU HUX
YUCIIGHHOCTH [7].
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XumuanyecTBo. OHO SABISETCS HEMOCPEACTBEHHOW NPUYMHON THOENTH SUI, NTEHIOB U
B3poOCIbIX ocobell BO Bcex apeanax terepeBa [2,3,7,8]. Cpeau BparoB B3pOCIBIX TETEPEBOB
BBIJICJISIIOT BPAHOBBIX, sicTpeba-TeTepeBATHUKA (Accipiter gentilis), OOBIKHOBEHHOTO KaHIOKa
(Buteo buteo), enotoBuanyto cobaky (Nyctereutes procyonoides), peikyro nucuiy (Vulpes
vulpes) u necuyio kynuny (Martes martes) [3]. OCHOBHOM MPHYMHOW TUOETH TETEPEBOB B
Yemickoit PeciyOninke sIBISIIOTCS Ha3eMHBIE XUIHUKY, B TO BpeMsl Kak B OUHISHINWU 3Ty POJib
BBIMIOJIHSIIOT TEpHaThle XUIMHUKK [2]. B Hacrosiuiee BpemMsi OTMEUaeTCs YBEIMYEHUE
YHCIIEHHOCTH XUUIHBIX )KMBOTHBIX, CIOCOOHBIX TOHU3UTh YUCIEHHOCTh TETEPEBOB. Y BEIUUEHUE
YHCJICHHOCTH JAaHHBIX XHUIIHUKOB OOYCIOBIEHO 3aTyXaHHEM KoJeOaHUl YHCICHHOCTU
NOMYJISAUKY TOJEBOK, M3-3a YEro OHU cTaju OoJjiee CTAaOMJIBHBIM KOPMOM JJIsi XMIIHHKOB, a
TaK)K€ YBEJIMUYEHUEM KOJIMYECTBA AJIbTEPHATUBHBIX MCTOYHHUKOB MUIIM ISl XUIIHBIX )KMBOTHBIX
B 3UMHHUH TIEPHOJ, CMACAIONIUX XHUIIHUKOB OT TOJOJHOW THOenW B 3WMHHA Tiepuona. B
KpaTKOCPOYHOM JIMHAMUKE XMIIHUYECTBO OIPAHMYMBAET Pa3MHOKEHUE M, CIIEJOBATENIBHO,
TEMITBl pocTa momyasiud. EBpomneiickue ydeHble, MOJ00HO pPOCCHUUCKUM, OTMEYaroT
MIPOTHBOMNOJIOXKHBIN XapakTep B KOJ€OAaHUSIX YHCICHHOCTH pBDKEH JUCHIIBI M TETepeBa,
3adukcupoBaHHbId B KoHIE 1970-x u 1980-X romoB BO BpeMs BCHBIIIKH 4eCOTKH (Sarcoptes
scabiei) [3].

XUIIHUYECTBO B THE3JaX YacTO CYMTAETCS OCHOBHBIM (DAKTOPOM, OTBETCTBEHHBIM 32
HU3KYIO YCHENIHOCTh THE3/I0BAaHUSl TETEPEBOB, @ COCTAB XHUIIHHWKOB U IJIOTHOCTH MOMYJISLUU
TECHO CBSI3aHBl C BBDKMBAEMOCTBHIO UBILIAT [2,6,7]. HemaBHue uccienoBaHus NOKa3ald, 4YTO
pbpDKas JIMCUIA M JIECHAas KyHMIA SIBJSIOTCS OCHOBHOM INPUYMHOM IMOYTH BCEX BBISBICHHBIX
cilyyaeB pa3opeHus rHE3 TeTepeBoB B HopBeruu, B To BpeMsl Kak BpaHOBBIE, HECMOTPSI Ha CBOE
MPUCYTCTBME Ha OOBEKTE HCCIEOBAHUSA, HE HMEIUM B O3TOM Oojpmioro 3HadeHus [3].
[IpoBenéHHOE 4YEHICKUMM YYEHBIMM HCCIEAOBAaHHE DPAa30pEeHUsi THE3] TeTepeBa XMITHMKAMHU
CTaBUT I10 3TOMY IIOKa3aTeNI0 Ha MEPBOE€ MECTO KyHHILY, 3aT€M BOpoHa u Jucuny. [Ipu sTom B
OT/ENIbHBIX pailoHa Ha MEePBOE MECTO MO KOJIMYECTBY Pa30pEHHBIX THE3] BBIXOUIN TO BOPOH, TO
mucunia. Tak, B roro-zamanHoi [lonbine OOBIKHOBEHHBIM BOpOH pazopui 93,9% rHesn. VY
€BPa3UICKON COMKM MEHbIlE BO3MOXKHOCTEH ISl pa3opeHHs T'HE3]l TETEPEBOB, OXPAHIEMBIX
ropazno Ooiee KpymHOW, YeM Ccoika caMkod TerepeBa [2]. XWINMHUKH-MICKOTUTAIOIINC
KOHIIEHTPUPYIOTCS 110 OMYyIIKaM Jeca, a XUIHUYECTBO OOBIKHOBEHHOTO BOPOHA OTMEYAeTCs Ha
nosisiHax. [lonbITkK pasopeHus rHE3 eBpa3uiicKol COMKOM - B riyouHe jeca [3]. B Hacrosiee
BpeMs B OUHIAHIMM OTMEUaeTCsl yBEIMUEHUE YUCIEHHOCTH JIMCHUIIBI U B elE OoubIIel CTeneHn
— KYHHIbI, 2 BMECTE C HUMHU U yBEJIMYECHHE KOJIMUYECTBA THE3] TeTepeBa, pa3OpEHHBIX 3TUMU
#uBOTHbIMU. Eciiu B 1934 rony B deHHOCKaHIUM XUIIHUKaMH pazopsiock 10% ruésa, To B
HacTosiee BpeMsi 45% [2]. Ilo oneHkaM MONbCKUX YYEHBIX, MPOLEHT pacIoJiaraBIIMXCS Ha
3eMJIe THE3]l TeTepeBa, YHUUTOKEHHBIX XUIIHUKaMH, cocTaBisieT B cpenHeM 30,6% B necHBIX
MectoobouTanusx u 48,8% B KycTapHHKax U Jyrax. B Hekoropbix paiioHax Kapnar XuiHuku
YHUUTOXWIH OKOJI0 65% Kianok riyxaps u psOuuka [6]. Hemenkumu yu€HbIMH YCTaHOBIICHO,
YTO YCHEIIHOCTb BBIBEJACHHMSI IIOTOMCTBAa TETEPKOW HANpsAMyI0 CBf3aHa C BBICOTOM
pacTUTENBHOCTH, CPENM KOTOPOM pacrosiaraercs TrHe3lo. Yem TpaBa BbIIIE, TEM HHKE
BEPOSITHOCTh pa3opeHust rHe3za [9].

['oBOpst O BIMSIHMM BPAHOBBIX NTHUI] HA TETEPEBOB, JIFOOOMBITHO OTMETHTH, YTO BOPOHOB
n30eTarT Jake B3POCIbIC TETEPEeBa, KOTOPHIE JIETA0T 3TO OAUTENbHEE U OBICTPEE, YeM TETEPKHU
[7]. Jauublil pakT CBUAETENBCTBYET O HEOCTATOYHOM YPOBHE M3YYEHHOCTH CTENCHH BIMSHUS
BPaHOBBIX Ha TETEPEBOB, KOTOpas MOXXET ObITh OYEHb CYIIECTBEHHOH, YYMTBIBAas pOCT
MOMYJISUI BpaHOBBIX B Poccun, 00yCIOBICHHBIH POCTOM KOJHMYECTBA U Pa3MEPOB CBAJIOK.

[TonkopMKa MOXET YCWINTHh pa3opeHHe THe3J] TeTepeBa 0oJiee MIUPOKOW TPYMION
MOTEHLMAJIbHBIX XUIIHUKOB [2,6]. Ilpm »3TOoM paccTossHME 1O MecTa MNOAKOPMKH U
IIPOAOJKUTEIBHOCTh HACAXHMBAHUS SIBISIIOTCS OCHOBHBIMU  (DaKTOpaMu, ONpPEIeISIOUMMU
pazopeHue rues3 XuiHukamu [6]. ITo 3Toil npuunHe, ya4uThIBask NEPUO]] HACHKUBAHUS TETEPKOM
UL B TPU HEJIENH, BCA TEPPUTOPUS B pajuyce 1 KM OT MecTa NOJKOPMKH MUMEET BBICOKHH pUCK
HamnajJeHus XUITHUKOB Ha THe31a (> 0,05) u Goree BHICOKYIO BEPOSTHOCTH BBHITANITHIBAHUS THE3]
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MOJIKAPMJIUBAEMBIMH  KONIBITHBIMHU. [lOJIKOpMKa KONBITHBIX HPUBJIEKAaeT B OCHOBHOM BHJIBI,
MO/I/Iep>)KMBaHNE KOTOPBIX HE ObLIO 3allJIaHMpPOBaHO (HelleneBble BUAbI). HeleneBslie BUbL, yalle
BCET'0 HCIIOJIB3YIOLIUE MTOAKOPMKY, SIBJISIOTCS MOTEHIMAIBHBIMU Pa30PUTEISIMU THE3 TETEpEBA
(82% c monkopmkoil mpotuB 8% 6e3 moakopmku). B Uexun mecta MOJKOPMKH KOTMBITHBIX
nocenialoT 13 BHIOB NOTEHUMANbHBIX NoTpeOuTeneil suu. Haumbosee dvacTo BeTpeyaroTcs
eBpasuiickue coiiku (Garrulus glandarius), memmi u noneBku (Muroidea), Bopous (Corvus
corax), oypeie menseau (Ursus arctos) u kabaner (Sus scrofa). IHTeHCUBHOE HCIIOJIB30BAHHE
MOJIKOPMKH OJICHEW HelleJIeBBIMU BHJIaMU Takke Obl10 3adukcupoBaHo B CeBepHOUl AMepHKe, B
ocHoBHOM eHoTamu (Procyon lotor) u BopoObuHBIME nTHIAMEH. Cpely 3aperucTpUpOBaHHBIX
MIOCETUTENCH MECT MOAKOPMKH KOIBITHBIX O€JNKH, MEJIKHE MIEKOIUTAIOMUE (3eMJIEPONKH,
IIOJIEBKU U MBILIN), BPAHOBbIE, KYHbU M IICOBBIE YaCTO YIOMMHAIOTCS KaK Pa30pUTENN NTHYBUX
rue3n. Hampotus, KombITHBIE, paand KOTOPHIX MOJKOPMKA M BBIKJIAJbIBAJach, ObUIM PEAKHUMHU
MOCETUTEIISIMH, 32 UCKITFOUCHHEM KabaHa, KOTOPBIH SIBJISIETCS BAXKHBIM pa3oputesieM THE3 N [2,6].

VY eBpomneickux YYEHbIX HE BBI3BIBAET COMHEHHE TOT, (AKT, UYTO COKpalleHue
YHCICHHOCTH XHUIHUKOB OKa)XXeT OJaronpHsITHOE BO3JIECHCTBHE Ha IMOJICpPKAHHE YHCICHHOCTH
tetepeBoB [3,8].

Bo3zneiictBue kammara. [oBops 00 3Tom (akTope, €BpONEHCKUE WCCIICAOBATEIH
akKLEHTUPYIOT BHHMaHHE Ha €ro KOCBEHHOM BO3JCWCTBUM Ha NONMYJIsAUM TeTepeBa. B
YaCTHOCTH, HECBOEBPEMEHHOE MPOXOXKICHHUE XKU3HEHHBIX JTAlOB TETEPEBaMH, 00YCIOBIEHHOE
OTKJIOHEHUSIMM OT CpPEAHEroJOBBIX 3HAUYEHUH MOrOJHBIX IOKa3aTelel, Takke CIOCOOHO
IPUBECTU K COKpPAILEHUIO MOMYJISIUI TETEPEBOB, HE YCIEBIIMX K HUM agantupoBaThes. [Ipu
9TOM JIeficTBHE KIIMMAaTUYECKHX (DAKTOPOB YACTO MACKUPYeTCs 3a APYrUMH HEOIaronpusaTHIMU
JUIsL TETEpEBA SIBJICHUSAMHU U ONPEAEIINTh HCTUHHYIO IPUYUHY MaJICHUs YNCIEHHOCTH TETEPEBA B
TaKOM CJIy4ae JIOBOJIbHO CIIOKHO [3].

EBporneiickue yd€Hble OTMEUYalOT, YTO CMEPTHOCTb TETEPEBAT, OOYCIOBIEHHAs
HETOCPEJICTBEHHO HEOIAaronpUsTHBIMU HOTOAHBIMH YCIOBHSIMH, BeTpedaercs penko. C 1930-x
roJI0B HU OJHO HcciieqoBaHue B DEHHOCKAHIUU HE ONPEIENINIO TOJION WU OOJE3HU Kak
OCHOBHBIE (haKTOPBI CMEPTHOCTHU B3pOCIbIX TeTepeBoB [3]. B To ke Bpems TeTepeBsiTa yA3BUMBbI
K OOYCIIOBJIEHHON NMOHM)XCHHBIMH TEMIIEpaTypaMHd HU3KOW UYHCIEHHOCTH HACEKOMBIX, TaK Kak
0€CII03BOHOYHBIE SIBJISIIOTCS OCHOBHBIM HX KOPMOM B TEUEHHE IEPBBIX JIBYX HEJENb JKU3HU
[3,7,8]. T'oBOpst O mHIIle TETEPEBAT, CIACAYET OTMETHTD, YTO YUCICHHOCTh JTHUYNHOK HACTOSIIHX
muwnnbiiukoB  (Tenthredinidae) mnomoxkuTenbHO KOppeNnUpPyeT C YCHEXOM pPa3MHOKEHUS
teTtepeBoB Ha llenHunHax (ceBepHas AHrius). C yBeJIWYEHHEM KOJIMYECTBA OCAJKOB B HIOHE
CHI)KAETCA KaK 4YMCIEHHOCTb NWIWIBIIMKOB, TaK M YCIHEIIHOCTb Pa3MHOXKEHUS TETEPEBOB.
CuuTtaercsi, YTO BBDKMBAEMOCTb TETEPEBST SIBISIETCS KIIIOUEBBIM (DAKTOPOM, OINpEAEIISIONEM
pocT nomnyssiiuu TetepeBoB B CeBepHbix [lennunax [§].

HNuble daxropsl. Kpome BbIIIEYyIOMSHYTBIX (AKTOPOB HEMELKHE HCCIEN0BATEIN
OTMEUAIOT CHUJIBHOE BO3JACHCTBHE HA PACHpPENEICHHE TETEPEBOB 10 TEPPUTOPHUH CO CTOPOHBI
UHQPACTPYKTYpPhl, TOJUEPKHUBAsT MAKCUMAJIbBHYIO YHUCIEHHOCTh NTULl Ha paccTosHuu 500-600 m
or Heé [7]. TerepeBa wnzberaroT NPUOMMKEHUS K JOPOraM, 4YTO HANpPSIMYIO CBSI3aHO C
WHTEHCUBHOCTBIO JIOPOXKHOTO ABIMKEHUs. CHIIbHEE BCETO TeTepeBa yAAJSIOTCA OT JOPOT B TUKU
MaKCHUMAaJIBHOTO JIBKEHHUS JIFOJICH 10 HUM IPH MOCEIEHUH JIF0JbMH MECTOOOUTAHUH TeTepeBa.
B 10 e Bpems K TpaHCHOPTY M CKOTY Te€TepeBa OTHOCSITCS Oojee TepnuMo, YeM K JIroasaMm [8].
CrouT OTMETUTH, 4YTO HAJIWYUE BHU3YAJBHOTO YKPBITHS TETEPEBOB OT JIIOJAEH CHMIKAET
OECIOKOWCTBO NTHUL, M, KaK CJIEJCTBHE, PACIIMPSAET TEPPUTOPUIO JOCTYIHBIX IJIsI TETEPEBOB
MECTOOOUTAHUH, TOCEIAeMbIX JIIOIbMHU.

IIpakTnyeckue pexomenaauuu. Ha ocHoBaHuMm wuccienoBaHus palboT 3apyOeKHBIX
YY4EHBIX MOYKHO PEKOMEHJOBATh CIEAYIOIIMM CIMCOK MEPONPUATHH [0 IIOBBIIICHUIO
YHCIEHHOCTH TETEPEBOB.

Co3nanne MOCTOSHHON CETH MECTOOOMTAaHHH TEeTEPEBOB, KOTOpPAsk CMOXKET MOAEPKHUBAThH
AKHU3HECTIOCOOHBIE MOMYJISALUM TeTepeBa B XO/€ AAJbHEHIIEro paclIMpeHHs IUIOLAaaN JIECOB B
EBpone. Ona nomkHa NpeAcTaBiIsaTh U3 ce0si COXpaHEHHBIE B Mpeaenax 1 KM OT TOKOB YYacTKH
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BepeckoBoi myctomm Ttwiomanapio 200 ra (45-60% ot oOmiel mIom@aaM MeCTOOOMTaHU
TETepeBa) C MUHUMAJIBbHON UX (pparMeHTaluel, pacioJoKeHHbIE APYTr OT Apyra Ha pacCTOSHUU
He Oonee 5 KM M COCOMHEHHBIE MEXAy COOOW cHcTeMOW KOpUAOpOB B ceThb. OcranbHas
TeppuTOpus B mpejenax 1 KM oT TOkoB OyzeT Bkitodath B ceds 10-15% monoasix necos (47,1
ra) (Bo3pactom a0 14 ner) u okono 25% (78,5 ra) OCTAIBHBIX TUIIOB MECTOOOUTAHHIA TETEPEBA,
B TOM YHCJIE 3pejible HMIMPOKOJIUCTBEHHbIE U XBOMHBIE jeca. g moanep:kaHusi MOCTOSTHHOTO
IUIOMIAIM MOJIOABIX JIECOB C TEUEHHEM BPEMEHH HEOOXOJAMMO B MECTOOOMTAHHSIX TETepeBa
MEPUOJUYECKH MPOBOJUTH BHIPYOKH C 1I€JIbI0 00ECTIEUNTh YepeI0BaHUE JIECOB IO BO3PACTY.

3ammra U COXpaHEeHHE TOKOB, & TAK)KE€ MECT BhIpPAIIUBAHUS TETEPEBUHOTO MOJIOAHSKA [§].

®parMeHTHpOBaHUE OOJBIIMX OJHOPOJHBIX OTKPBITHIX MPOCTPAHCTB, MYTEM pazlieleHUs
UX UCKYCCTBEHHBIMU HACAXKJECHUSMH, U3 KOTOPHIX B JaJIbHEHIIIEM OCTABISTH JIUIb OTACIbHBIC
nepeBbs [7].

[ToBeIlIeHHE CBSI3HOCTH OTIEIBHBIX MECTOOOUTaHUH TeTepeBa [7].

[TyréM co3naHus ApYrux 5SJIE€MEHTOB JaHAma(Ta OCYIIECTBISATh YepeJOBaHHE HX C
BEpPECKOBBIMHU ITyCTOIIAMHU, B TOM YHCJIE C BOJHO-00JIOTHBIMU YroJbsiMu [7].

V3MeHeHne CTPYKTYpbl OMYIIKH MYTEM €€ pa3pe’KuBaHUs Uil CO3/IaHUSI MOCTENEHHOTO
(IIMpUHOM B HECKOJBKO COTEH METPOB) IEpexoAa OT OTKPBITOIO MPOCTPAHCTBA K JIECY C
MOJIJIECKOM M3 BEpecka U ATOIHBIX KyCTapHUKOB [7].

BoccranoBnenue BOJHO-OOJOTHBIX YroAuWid B KadyecTBE OJHOM M3 BaXHEMIIUX Mep IO
YBEIIMUYEHUIO TTONYJISIUU TeTepena [7].

PazpaboTka u mpHHATHE Mep 1O CHUCTEMAaTHYECKOMY CHIDKCHHIO YHCICHHOCTH
MUTAIOUINXCS TETePEeBaMU XHMIIHUKOB /10 ONTUMANbHBIX 3HAYEHUIN U MPOBEJIEHUE MEPONPUATUN
10 MPOUIAKTUKE POCTA UX YUCICHHOCTH.

VY naneHue MOJKOPMKH KUBOTHBIX C MECT Pa3MHOKEHHUsI TeTepeBa Mepe]] HauajioM Ce30Ha
pasmHoxenus [6].

CHmKeHme BbIlIaca CKOTa U 00Jiee paBHOMEPHOE paclpeielieHre ero mo TepPUTOPHH.

Hapymienne nepHoBOro mokpoBa ¢ CO3/IaHUEM Y4aCTKOB OTKPBITOM MOYBHI [7].

[lepenecenne 00BEKTOB HHPPACTPYKTYPHI C MECT OOUTaHUs TeTepena [7].

KoHTponb W pyKOBOACTBO IEHCTBHAMHU TIOCETHTENCH MECTOOOWTAaHUI TeTepeBa, C
OTCIIC)KMBAHMEM WX BBIIIONHEHUS W CO3JIaHUEM 3€JIEHBIX W3TOPOJCH, MPEMNSITCTBYIOIIHE
BU3yaJIbHOMY KOHTAKTy TTOCETUTeNIeH u TeTepeBoB [7] [8].

[lpunsTue Mep AN CHUXKECHHSI TYPUCTUYECKOM HArpy3KH Ha TEPPUTOPUIO OOUTAHHS
TeTepeBoB [7].

3akiouenue. Cinoxusiuecss B Poccun ycnoBusi, 3aKiI04aronMecs B MajaoOM KOJIMYECTBE
MOAKOPMKH JTUKHUX >KUBOTHBIX, OOJ€€ IMTEIbHBI MEPHOJl ¢ HAIIMYHUEM CHETOBOTO MOKpPOBA,
Oosee HU3Kas IUIOTHOCTH MOIMYJSIIUU KOMBITHBIX, HU3KAasl TUIOTHOCTh JOPOXKHOW CETH, a TaKkKe
KOHIICHTpAllUs HACEJICHHsI, TMPEUMYIIECTBEHHO B KPYIMHBIX HACEIEHHBIX IYHKTaX OKaXYT
MOJIOKUTEIBHOE BIUSHHUE HA COCTOSHUE NOMYJSIIUM POCCUHUCKUX TETEPEBOB HAa OCTAJIbHOU
TeppuTopuu. B TO k€ BpeMs aKTUBHBIA POCT CBAJIOK BO3JI€ KPYIMHBIX HACEIEHHBIX MYHKTOB
OyIeT CcmocoOCTBOBATh POCTY UHCICHHOCTH MUTAIONIMXCA TETePEeBAMU XHUIIHUKOB, YTO
HEraTMBHO CKa)€TCsS Ha COCTOSIHMM OOMTAIOIEH 3/1eCh MECTHOI MUKpOMOIYJIALUN TeTepeBa. B
[[EJIOM, HAa OCHOBAaHUM pPalOT 3apyOeKHBIX YUEHBIX MOYKHO MPOTHO3MPOBATH YMEHBIICHUE
YUCIIEHHOCTH TeTepeBoB B EBpormeiickoid wactu Poccum mo Mepe MOJHOro 3apacTaHus
JPEBECHBIMU MOPOJAAMHE OOJIBIIOTO KOJUYECTBA 3€Meb, BBIOBIBIIUX U3 CENbCKOXO03SHCTBEHHOTO
ucrnosib3oBanus. B 1o ke Bpems, obunue B Poccun TeppuTOpHil, KOTOpbIE UMEIOT YCIIOBUS ISt
CYILIECTBOBAHUS TETEPEBUHBIX NOMYISLMUNA, HO HE 3aceleHbl HMH, CBUICTEIBCTBYET O
uesnecooOpa3HocTH oOpaliaTh BHUMaHHUE, MPEXKIE BCEro, Ha T€ BbIIEJICHHBIE €BPONEHCKUMU
yu€HbIMH (DAKTOPHI YUCIICHHOCTH TETEPEeBa, KOTOPHIE COKPAIIAIOT MOMYJIAIMIO TETEPEBA JaXKe B
YCJIOBUSIX 0J1aronpusiTHON CTPYKTYpPbI (PUTOIEHO3A.

CTouT NMpU3HATDH, YTO TOJBKO BIOJHE PealibHAsi BO3MOXHOCTb JIMIIUTHCS MOCIEAHUX ITHUII,
OCTaBIIMXCS OT OBLIOW eAuHOW OOIIeeBpONEHCKON TMOMyNANUK TETEpeBa, 3acTaBuia
3apyOeKHBIE CTpaHbl HAINPABIATH CYIIECTBEHHBIC CHIJIBI M CPEJCTBA HAa HMCCIEIOBAHHE CTOJb
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MOJIE3HOM [IJIsl YeJOBEKa NTHUIbl KaK TETepeB, HECMOTPS Ha TO, YTO OHA MPUHOCHIIA TOJIb3Y
eBpoTIeiIiaM ¢ O4YeHb JaBHUX Top. M3-3a 0O0uUIHs MPOCTOP BEIMUPAHUIO TeTEPEBa Ha TEPPUTOPUH
Poccum HHMYero He yrpokaer, 4To CYHIECTBEHHO TOPMO3UT HCCIICOBAHME €ro OMOJOTHU B
Poccun. B cBsi3u ¢ ueM 11es1ecoo0pa3Ho 3aMMCTBOBAaHUE HAKAIIMBA€MOrO JPYTMMH CTpaHaMU
OMbITa MO TMOJACPKAHUIO YHUCICHHOCTH TETEPEeBa C OCYUIECTBICHUEM KOMIUIEKCA Mep,
MOKa3aBIIUX CBOIO A(PPEKTUBHOCTh B 3apyOEKHBIX CTpaHaX, KOTOPHIE TMO3BOJSAT HE TOJIHKO
COXpPAaHUTh JIaHHBIH BHJI, HO U TMOJYYUTh, B YCIOBHUSAX Pa3yMHOI'O XO3SICTBOBaHUS,
TIOJIOKUTEHHBIA SKOHOMUYECKHH d(PeEeKT.

bubdimorpadguyeckuit CiucoK
1. Baines D., Richardson M., Warren Ph. The invertebrate diet of Black Grouse Tetrao
tetrix chicks: a comparison between northern England and the Scottish Highlands [Electronic
resource]. URL.: -
https://www.tandfonline.com/doi/full/10.1080/00063657.2017.1295018?src=recsys
2. Cukor J. et al. Evaluation of spatio-temporal patterns of predation risk to forest grouse
nests in the central European mountain regions [Electronic resource]. URL: -
https://doi.org/10.3390/ani11020316
3. Jahren T., Storaas T., Willebrand T., Fossland Moa P., Hagen B. (2016). Declining
reproductive output in capercaillie and black grouse — 16 countries and 80 years [Electronic
resource]. URL.: - https://doi.org/10.1163/15707563-00002514
4. Patrick J., White C., Warren P., Baines D. Forest expansion in Scotland and its potential
effects on black grouse Tetrao tetrix conservation [Electronic resource]. URL: -
https://www.sciencedirect.com/science/article/pii/S037811271300480
5. Policht R., Hart V., Goncharov D., Surovy P., Hanzal V., Cerveny J., Burda H. Vocal
recognition of a nest-predator in black grouse [Electronic resource]l. URL: -
https://peerj.com/articles/6533/
6. Selva N., Berezowska-Cnota T., Elguero-Claramunt 1. Unforeseen effects of
supplementary feeding: Ungulate baiting sites as hotspots for ground-nest predation [Electronic
resource]. URL: - https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0090740
7. Tost D, Ludwig T, Strauss E, Jung K, Siebert U. Habitat selection of black grouse in an
isolated population in northern Germany—the importance of mixing dry and wet habitats
[Electronic resource]. URL.: - https://doi.org/10.7717/peerj.14161
8. Tost D., StrauB E., Jung K., Siebert U. Impact of tourism on habitat use of black grouse
(Tetrao tetrix) in an isolated population in northern Germany [Electronic resource]. URL: -
https://doi.org/10.1371/journal.pone.0238660
0. Warren Ph, Baines D., Richardson M. Black Grouse Tetrao tetrix nest-site habitats and
fidelity to breeding areas in northern England [Electronic resource]. URL: -
https://www.researchgate.net/publication/254220205
10.  White P. J. C., Warren P., Baines D. Habitat use by Black Grouse Tetrao tetrix in a
mixed moorland-forest landscape in Scotland and implications for a national afforestation
strategy [Electronic resource]. URL.: - https://doi.org/10.1080/00063657.2014.1000261

93


https://www.tandfonline.com/doi/full/10.1080/00063657.2017.1295018?src=recsys
https://doi.org/10.3390/ani11020316
https://doi.org/10.1163/15707563-00002514
https://www.sciencedirect.com/science/article/pii/S037811271300480
https://peerj.com/articles/6533/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0090740
https://doi.org/10.7717/peerj.14161
https://doi.org/10.1371/journal.pone.0238660
https://www.researchgate.net/publication/254220205
https://doi.org/10.1080/00063657.2014.1000261

A 3AMETOK

94



JUIA 3BAMETOK




Hayunoe uzoanue

CBOPHUK HAYYHBIX TPYJIOB
COBETA MOJIOABIX YUYEHBIX
CIIBIJITY

Brimyck 2

B asmopckoii peoakyuu ¢ 20mogozo opueunani-maxkema

[Toamucano ¢ opuruHan-makera 27.12.2022.
Ven.-neu. 1. 6,0. 3aka3 Ne 141. C 201.

Cankr-IlerepOyprckuil rocyjapcTBEHHBIN
necorexHudeckuil ynusepcutet umenn C. M. Kuposa
N3 narenscko-nonurpapuueckuii oTaen
194021, Canxr-IlerepOypr, Unctutyrckuii nep., 3



