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METOOJIOTMSI HCIOJIb30BAHMS TEXHOJIOTMY BEHYMAPKHHT A
BENCHMARKING METHODOLOGY FOR THE USE OF TECHNOLOGY
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Annomayus. B 1aHHON cTaTbe paccMaTpUBAECTCA METOJOJIOIHs HCIIOIb30BAHUS TEXHOJOIMH
OcHUMapKuHra. ABTOp aHAJU3UPYEeT OCHOBHbBIC (ha3pl NMPOBEACHUS OCHUMAPKHHIOBOIO HCCIIEIOBAHMUA.
OnpeneseHsl NpeuMyIIecTBa OCHUMAPKUHTA MTEpe ] APYyTrIMUA HHCTPYMEHTaMHU YIIPaBJICHUSI.

Abstract: This article discusses the methodology of using the technology of benchmarking. The
author analyzes the main phases of conducting benchmarking studies. Advantages of benchmarking over
other management tools.

Knouesvle cnosa: wuccnenoBaHue, MeTol, OCHUMApPKUHT, KOJIECO OCHUMApKHHra, KOHKYPEHTHOE
MIPEUMYIIECTBO.

Keywords: the research method, the benchmarking wheel the benchmarking, competitive advantage.

BeHumapkuHr — 3TO Tpolecc, KOTOPHI JOMKEH BECTH K MOBBIIIEHUIO MPOU3BOAUTENBHOCTH U
kagectBa Tpyda. OH Qokycupyercs Ha BHYTPEHHHX Iporeccax. TONbKO eciad HMeeTcs 3HaHHWe, Kak
MPOUCXOAST TPOLECCH, MOXHO TOHATh W aJalTHPOBaTh JIYYIIMM ONBIT WJIM HWHHOBALIMK JAPYTUX
opraHu3anuii. ITO JaeT OpraHu3alui KOHKYPEHTHOE MPEUMyYIIEecTBO [2, c. 18].

UccnenoBanne MeTooM OEHUMAapKMHIa COCTOMT M3 HECKOJIBKUX (a3. CoBOKymHOCTH (a3 oOpasyer
Mojienb. OIHa U3 TaKUX MOJIelIeii Ha3bIBaETCsl «KOJIecO OCHUYMAPKUHTAY, IPECTABICHHAS Ha PUCYHKE.

OOBIYHO HCCIIeIOBaHHE METOJOM OCHUMAapKMHIa NPOJOJDKAETCS WIECTh — BOCEMb MECSIEB B
3aBUCHMOCTH OT MaciiTada rnpoiuecca, KOTOpsiid nzydaercs. OJHaKo BHEAPEHNE YIyqIIeHUil (OCHOBHAS YacTh
¢a3pl aganTanyuym) MOXKET IPOAOJDKAThCs moibiie. s apyrux $a3 mMozjenn HopMma TakoBa: nmpumepHo 50%
BpeMeHH — IutanupoBanue, 20% — u3ydeHue mpouecca naprHepa, 30% — aHanu3 coOpaHHBIX AaHHBIX [1, c.
148].

PaccmoTpumM kaxayro u3 3Tux (a3 paccMaTpuBaeMoi MOAEIH OEHUMapKUHTa oIpoOHee.
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[InanmpoBarnme — 53T0 mepBas ¢a3za MOJENM, OHA COJAEPKUT UETHIpe IIara: BHIOOp Tporecca
MPEIPHUATHS JUIA €T0 MOCIeAyIonero OeHIMapKkruHTa; GopMIpOBaHNE KOMaHAbl OCHIMAapKUHTA; TOHUMaHEe
U TIOKYMEHTHPOBaHHE TpolLiecca, MOoAJIeKaIero OeHUMapKUHTY; ONpeaesieHre TIoKa3zaTesneil mpoiecca.

[ 5. Aganramnms ] [ 1. IlnaaupoBanme ]

2. IMouck BBIGOD

[ 4. Ananns ]

TapTHEPOB JIJIsA
OeHuMapKUHTA

[ 3. Habmrogenue ]

Pucynok. Iponecc 6eHuMapkuHra (MOAeh «Koyieca OEHIMAPKUHTA)

beHuMapKUHI — 3TO OAMH W3 MHCTPYMEHTOB, AAIOLUIMHA caMble paJuKalibHble W3MeHeHus. Ero
UCTIONIb30BaHMe TpeOyeT HauOONBIIMX 3aTpar JeHer W BpeMeHH. [loaToMy OeHUMapKWHT HE CTOUT
UCTIONIb30BaTh /ISl COBEPIIEHCTBOBAaHMS IIEPBOro, TIOMaBiIerocs OusHec—Tpomecca. Ero crmemyer
UCIIOJIB30BaTh Uil HauOosiee KPUTHUYHBIX, ONPEeIOMMX nporeccoB. OTMETHM, YTO NEPBbIM mar ¢asbl
TUTAHUPOBAHUSI HMMEET MECTO TOJNBKO B TEX pEIKUX CiydasxX, Korja OCHUYMAapKUHT UCIOJb3YeTCs
M30JIMPOBAHHO, BHE CBSA3M C JPYTMMH MHCTpyMeHTamu. Ha BTOpom mare Hamo chopMHpoBaTh KOMaHIY,
KOTOpasi MpUMET Ha ce0sl OTBETCTBEHHOCTH 3a BBITIOJIHEHHE COOTBETCTBYIOMIUX MCCIIE0BaHNA. YUCIEHHOCTD
TAaKOW KOMAaHJIIbI MEHSETCS OT TpeX J0 BOCHMH YEJIOBEK B 3aBUCHMOCTH OT OObeMa HCCIeOBaHMHA H
umeromuxcsi pecypcoB. ChopMupoBaHHas KOMaHAa OCHUMAapKHHIA BBINOJIHSAET TPETHH IIar: mpoBepsieT
M30paHHBIA MpOILIECC, MBITAETCS €ro MOHATh, JOKYMEHTHPOBATh, €CJIM 9TO HE CIEIAaHO PaHbIIe, 10 TPUHSITHSL
pemieHnss 0 OeHUMapKuWHTe. 3aKIIOUYUTENbHBINA, YETBEPTHIM wIar (a3bl IUIAaHWPOBAaHHUA — OINpelesIeHHe
nokasareneil mpouecca. [lo 3TUM mNoOKa3aTensM MOXKHO ONPENENUTh MX TEKYUIHH ypOBEHb, CPaBHUTH C
MOKa3aTeNIIMU TAPTHEPOB 10 OEHIMAPKUHTY, H3MEPUTH UX yiaydmeHus [1, c. 155].

OcobeHHoCcTH OeHUMapKUHra pefbeHO MPOSBISIOTCS B cienytoulei ¢ase, — gaze moucka u BeIOOpa
MapTHEPOB.

Ilouck. W3 pucyHka crnemyer, 4TO pa3IMYHBIE MTOBOPOTHI Kojieca OEHUMAapKMHra HYKHO HMPOXOIUTH
nocnenosatensHo. OgHaKko 310 He coBceM Tak. CyTh B TOM, 4YTO (pa3a MOMCKa HapTHEPOB TpeOyeT ropasao
Oonblero BpeMeHHW, YeM ¢asza TuanupoBaHus. Ecnu cHavana 3aBepumnTh a3y IJIaHUPOBAHHS, a MOTOM
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HaudaTh (pasy momcka, To Temn padot Oyzer yTpaueH. PekomeHganus: Hy)KHO NIPOBOIUTH MOUCK HapTHEPOB
napajjieabHO C IPOLECCOM IIaHUPOBaHUs. MOXKHO HauaTh [IOUCK Ha paHHEH cTaguu (a3bl IUIAHUPOBAHUSL.

®aza moucka MapTHEPOB AJs OCHUMApKWHTa COCTOMT W3 CIEAYIOIIMX LIaroB: pa3paboTka MepedHs
KPUTEPHUEB, KOTOPHIM JOJDKEH YAOBJICTBOPATH MICANbHBI HapTHEp MO OEHUYMApKUHIY; IOHUCK
MOTCHIMANBHBIX TAapTHEPOB ISl OCHUMAapKHHIa; CpaBHEHHWE KaHAMJATOB W BHIOOp OAHOrOo WM Ooiee
[apTHEPOB; YCTAHOBJIEHHME KOHTAaKTOB C BBIODAaHHBIMM IapTHEPaMHu, OOECIEUEHHE UX Yy4acTusi B
UCCIIEJOBAHUH.

Habmonenue. Ha sto#i aze mporcxoauT NOKYMEHTHPOBAaHWE Mpollecca y MapTHEpa, TOYHO TaK ke
Kak 3T0 OBUIO cIeaHo I COOCTBEHHOTO Tporiecca B (ha3e IIaHupoBaHus. JTa ¢aza BKIOYACT B ceOs TpH
nrara: OleHKa MmoTpeOHocTel B MH(pOpMAIMK U €€ UCTOYHUKOB; BHIOOP METOJ0B U MHCTPYMEHTOB AJsl cOopa
JaHHBIX 1 MHQOPMAIMH; HENOCPEACTBEHHBII cOOp AaHHBIX, X pacmudposka [3, c¢. 55]. Mudopmauuio mis
OeHYMapKUHTa [10Jy4aroT Ha TPEX YPOBHAX: II0KA3aTENN; IPAKTUKA; BO3MOKHOCTH.

[Mocnenuuii mar HaOMIOACHUI — X HHTEepHpeTanus (pacmudpoBka). MHTepnpeTanus TaHHBIX JOJDKHA
MPOBOAMTHCS cpasy MOCIe 3aBeplueHust ux coopa. OHa MPOBOAUTCS KOMaHIOM.

AHanu3 IpoBOJUTCS C LIEIbIO BBIIBWKEHUS COepKaTeIbHBIX MPEAI0KEHUH 110 COBEPIIEHCTBOBAHMUIO.
®daza aHanm3a JaHHBIX B OOIIEM BHJE COCTOMT W3 ISTH IIArOB: COPTHPOBKA COOpaHHOW WHQPOpPMALUH U
JaHHBIX; KOHTPOJIb KadecTBa COOpaHHOM HMH(OpMalWU M JaHHBIX; HOpPMalu3alus COOpPAaHHBIX aHHBIX;
uAeHTH(HKALUS 3a30POB B YPOBHAX MMOKa3aTeseii; MASHTU(OUKAIUS IPUYHH 3THX 3a30POB.

Ananrtanmsa. ®a3za agantaiuuu (BHEAPEHHs) — 3TO HEYTO, UCKIIOUUTEIBHO IpHUCYyIee OCHUMAPKUHTY.
daza aganTaudy COCTOMT M3 YETHIPEX INATrOB: ONMCAHHME MIEAILHOTO Mpolecca U 0000IeHre AeHCTBUN 110
yIy4IIEHUIO, OCHOBAaHHBIX HA HEM; 33/IaHUE IIeJIeH I COBEPIICHCTBOBAHHMS; pa3pabdoTKa IiaHa BHEIIPEHUS,
€ro peanu3anys, MOHUTOPHHT IIPOrpecca; HalMCAaHUe HTOTOBOTO OTYETa O pe3yIbTaTax OeHYMapKUHIA.

[Tocne 3aBepiieHuss OCHUMAapKUHTa MHUIIETCS HMTOTOBBIM oTdeT. OH BKIIOYaeT B ce0s OmucaHue
UCCIIEIOBAHUS, COJEPKUT M3BICUEHHBIE IIPU OTOM YPOKH W PEKOMEHIAIMH [UISl TOCIEXYIOIUX
uccienoBanii. OT4eT — 3TO JOKYMEHT, KOTOPBI MNpPEACTaBISET HMHTEPEC A YYaCTHHKOB M BCEX
3aMHTEPECOBAaHHBIX CTOpOH. Kpome TOro, B OTYeTe CTOMUT OMUCaTh JAajdbHEHIIMe AEeWCTBUSA IIO
COBEPILEHCTBOBAHUIO, KOTOPBHIX HE YAAJIOCh JOCTHYL B paMKax npoekta. OTdeT 00s3aTesIbHO HampaBIsieTcs
napTHepaMm Mo OEHYMapKMHTYy B OJlaroJlapHOCTh 3a WX YydacTHe. B oTdeTe cienyeT OTMETHTh BCeX
YYaCTHUKOB OEHUMApKWHTa, & TAK)KE BOBMOXKHBIX YYACTHHUKOB aHAJIOTHYHBIX UCCIIEJOBAHUI B OYIyIIEM.

OCHOBHBIMHM TIpEHMYLIECTBAMH OCHUMAapKuWHTa Iepex APYrUMH HHCTPYMEHTaMM yIpaBlICHUS
SBIISIOTCS TBOPYECKWH XapakTep, WCIHOJb30BaHHE IOCTHKEHHH KaK KOHKYPEHTOB, TaK M KOMIAHUU U3
HEKOHKYPEHTHOM CpeJbl; OCHOBOM AJISl aHaM3a IPH 3TOM CIIY)KaT He TOJIbKO IOKa3aTeld, HO M (YyHKIHH,
nporecchl, ctpareruu [4, c. 140]. Teopust u mpakTUKa MUCIOJB30BAHMS JAHHOTO MHCTPYMEHTA MOKa3bIBACT
BBICOKYI0 3 (EKTHBHOCTh OEHUMAPKHUHTa U BO3MOXKHOCTH HE TOJIBKO JIOCTHYb PE3YJITATOB KOHKYPEHTOB, HO
Y IPEB30MTH HX.
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Aunomayus: B cTarbe OOOCHOBaHA HEOOXOOUMOCTH HMH(GOPMATHU3ALUH CEIbCKOXO03IHCTBEHHOI'O
MPOM3BOJICTBA TOCPEACTBOM CO3[aHUSI MH(POKOMMYHHKAIIMOHHOW TOACHUCTEMBI YIIPABJICHUS arpapHbIMH
NPOM3BOACTBEHHBIMH CTpyKTypamu. OmpeneneH cocTaB, (QyHKOMM M YCIOBUS €€ (DyHKIHOHHPOBAHMS.
BrisiBrieHs! cpenicTBa o0ecriedeHns: HHYOKOMMYHHUKAIIMOHHOM TIOJICHCTEMBI CUCTEMBI YITPaBJICHUSI.

Abstract: in the article the necessity of informatization of agricultural production through the creation
of info-communication management subsystem agricultural production structures. The composition,
functions and conditions of its operation. Identified means of ensuring infocommunication subsystem
management.

Kniouesvie cnosa: wunpopmatnzanys, arpapHbleé IPOHM3BOACTBEHHbBIE CTPYKTYpPBI, IOACHUCTEMA
yhpaBiieHus, WHPOKOMMYHHKAIIMOHHAS TIOACHUCTEMa YINPABICHHS arpapHbIMH  POHM3BOACTBEHHBIMH
CTPYKTypamH, HH(GOPMAaLMOHHBIE PECYpPChl, HH(OPMAIMOHHBIE TEXHOJIOTHH, WH(POKOMMYHHKALHOHHOE
o0ecrieueHue, IIIAHUPOBAaHKE, IPOTHO3UPOBAHKE, yIIpaBIeHHE 0a3aMU 1aHHBIX.

Keywords: informatization, agricultural production structure, management subsystem, management
subsystem infocommunication agricultural production structures, information resources, information
technology, infocommunication software, planning, forecasting, database management.

Jo HemaBHEro BpeMEHHM DAa3BUTHE CENBCKOTO XO3SHCTBA TMPOWUCXOIMIIO TIABHBIM 00pa3oM wn3-3a
M3MEHEHUI B DHEPreTHYecKoil 0ase, 3a CUeT YCOBEPLICHCTBOBAHMS MAIIMHHBIX TEXHOJOTHH, NOCTHKEHHN
TE€HETHKH, CEJEeKIMH KUBOTHBIX W PACTEHWH, YIyUIIEHUS KOPMJICHHS CKOTA, MCIIONB30BAHUS YIOOpEHUH U
CPEJICTB 3aIHUTHl PACTEHUH.
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Ha ceromusmHmMii neHp BakHBIM  (akTopoM 3((EeKTUBHOrO pa3BUTUS U YIPaBICHUS
CEJIbCKOXO3SIMCTBEHHBIM ~IPOU3BOJCTBOM CTAHOBATCS MH(OPMAILMOHHBIE PECYPCHl, HX IPaBUIbHOE
ompeJieieHNe W TOJKOBaHUE MPH pa3pabOTKe W peanu3aliyd yIpaBlieHUYECKHX peuieHnd. Hamuuwme wu
COBEPILIEHCTBOBAHNE MH(YOPMAIMOHHBIX PECYPCOB MPHOOpPETaET NPUOPUTETHOE 3HAUEHHE NPH CO3JaHHUU U
UCIIOJIb30BaHUN  BBICOKO((EKTHBHBIX, KOHKYPEHTHBIX CTparernii (yHKIMOHHUPOBAHHUS W Pa3BUTHUS
HOPEANpHUITUI arpapHOro cekropa. B To ke Bpems nHPOpMaIMOHHbIE peCypChl JOJKHBI OBITh aAal THPOBAHBI
K TpeOOBaHWSIM PBIHOYHOM OSKOHOMHKH, OOECIedHnBaTh MOIIECPKKY HEMOCPEICTBEHHOW XO3SIIICTBEHHON
JIeSITENIbHOCTH.

CymectByer 0e3yciioBHas HEOOXOIMMOCTh CUCTEMAaTHU3alUM ONPEAEICHHOW COBOKYIHOCTH 3HAaHHM,
npeAcTaBieHUe WX B BHIAC WHPOKOMMYHHKAMOHHOH MOJCHCTEMBI, KOTOpas OIEpaTHBHO OTpaKaeT
(akTHUECKOE COCTOSIHUE U BO3MOXKHBIC CLIEHAPUH PA3BUTHA MPEANPUATHSI, a TaKKe 00ecTednBaeT yI00HbIH
JIOCTYT K HE0OX0 MO WH(POPMAITHHL.

OCHOBHBIM CpPEACTBOM [UIsl IUIAHUPOBAHHWSA, MPOTHO3HPOBAHMS W TPUHATHS pelIeHul Kak
OINEPAaTUBHOIO, TaK M CTPATETHYECKOr0 XapakTepa SIBISETCS IMIMPOKOE HCIOJIb30BaHHE HH(OPMAIMOHHBIX
TEXHOJIOTHH W KOMIIBIOTEPOB Ui cOOpa, CHCTeMaTH3alliH, aHanu3a W o0paboTku naHHBIX. Ho akTuBHO
paspabaTeiBaeMble TEXHOJIOTHMH, KaK MPaBHJIO, HE YYHUTHIBAIOT OCOOCHHOCTEH arpapHOro MpOW3BOJICTBA,
HOCAT (pparMeHTapHBI XapakTep, HE CPOPMHUPOBAHBI B LEJIOCTHOM BHIAE, HE HMMEIOT ONPEAEICHHOIO
aNropuT™Ma U He 00BbEJUHEHBI B KOMIUIEKCHBIN MPOAYKT WM CUCTEMY NPOAYKTOB. [103TOMY OHU HE MMEIOT
HIMPOKOT'0 PAacIpOCTPaHEHHs U HE AOXOAAT 0 KOHEYHOro mosb3oBareis. Kpome sToro, y cnenuaniucToB u
PYKOBOIMTENEH arpapHOd OTPacid HET €IUHOM TOYKM 3pEHHs Ha DPa3BUTHE MH()OKOMMYHUKALMOHHBIX
TEXHOJIOTHH, OTCYTCTBYET OOIICNPUHSATAs TEPMUHOJIOTHUS, YTO OOYCIOBJIMBAET HEOOXOANMOCTh YTOUHEHUS
0a30BBIX TOJXO/MOB K PEHICHHIO yKa3zaHHOW mpoOmembl [1,2]. B cBs3u ¢ 3TuM 3amadu pa3pabOTKH |
WCIIOJIb30BaHMs 3THUX TEXHOJIOTHH, W, B MEPBYIO OUepeab TE€X, KOTOPbIE OCHOBAaHBI Ha MPO(ECCHOHATBHBIX
3HAHUSX U OIBITE KCIEPTOB, B BHIE KOMIUIEKCOB IIPOrPaMM IPHOOPETAIOT IEPBOCTENIEHHOE 3HAYCHHE.

YnpaBieHue CHCTEMOH, KOTOpasi AEHUCTBYET B YCIOBHSAX HEONPEAEICHHOCTH, TpedyeT 0co0oro
BHUMaHUSI W B3BemeHHOCTH. (OCOOCHHO BaXXHOM sBIsieTcss pa3paboTka OOOCHOBAHHOTO KOMIDIEKCa
MEpONPHUATUI, TOTOMY YTO B CHTYyalldH, KOTJa KOHEUHBIH pe3yJbTaT TOYHO HE ONpEICIIeH, Ha pa3BUTHE
COOBITHIA MOTYT BIHSATH TOJBKO YIpPAaBJICHUYECKHE PEIICHHS, W €CIM OHU OYyAyT HEBEpHBIMH JIHOO HE
ONTUMAJILHBIMH, TO TOCIEICTBHUSI MOTYT OBITh HETaTUBHBIMH. [103TOMY sl COBEPILICHCTBOBAHUS MPOLIEAYD
NPUHATHS pelleHUH HeoOXOAWMO TNPOBOJIUTH BCECTOPOHHHMH aHAIN3 CIOXKHBIX CHUTyalHd ¢ pa3paboTKon
Pa3INYHBIX CIIEHAPHEB Pa3BUTH U YNPABIECHUS CEIbCKOX03SIMCTBEHHBIM MTPOU3BOICTBOM.

Pesynbrar ynpaBneHus celnbCKOXO035HCTBEHHBIM MPOU3BOJICTBOM B 3HAUUTENIBLHON CTENICHH 3aBUCUT OT
TOTO, HACKOJBKO IPOAYMAaHHO, CHUCTEMAaTHYECKH W MPOQECCHOHATBHO TPOUCXOAUT HAKOIUICHHE H
yrnpasneHus wuHpopMmanueii B uHPokomMMyHuKanuoHHOH mnoacucteme (MKII) cucremsl ympaBneHus
arpapHbBIMH  TIPOW3BOACTBEHHBIMH CTpyKTypamu [3, C. 395-397]. XapakTepHbIM MPU3HAKOM TaKOH
MOJICHCTEMBI SIBJISIETCSI TOCTOSIHHOE COBEPIIIEHCTBOBAHWE WH(POPMAIMOHHBIX TEXHOJOTHH, pa3paboTka W
BHE/IPEHUE MPOTPECCUBHBIX CPEJICTB OPraHM3allMM M YIpaBjieHUsl 0a3aMH JaHHBIX, 0OpaOOTKH, aHAW3a U
npejicTaBieHus MHQoOpMalMK, CO3JaHus KOMMYHHKAIIMOHHBIX CETel, 00ecIeYrBaloniX YiIyqlleHne
WHQOPMAIMOHHOTO y4eTa Kak BHYTPH CEIbCKOXO3SHCTBEHHOTO MPEINPUATHS, TaK H ¢ WHHOPMAIIMOHHBIMU
CHUCTEMaMH COOTBETCTBYIOLUIMX YaCTHBIX M T'OCYJapCTBEHHBIX ciyk0. [lo3TOMy OmHUM M3 OCHOBHBIX
HaAIpaBJIEHU CHCTEMBI YIPABICHHUS CEIbCKOXO3IHCTBEHHBIM MPOM3BOACTBOM SIBJISIETCS [JajbHEWIee
pasBuTHE HH)OPMATHU3ALUH arpapHOTro CEKTopa.

Hdpyrum HampaBiieHHEM sIBIIsieTcs  oOecliedeHHEe BO3MOXKHOCTM CO3AaHUS W HMCIOJIB30BAaHUS
3(h()EeKTUBHOTO CHCTEMHO-aHAIUTHYECKOTO ammapaTa, YTO I[TO3BOJIUT HAa KAaueCTBEHHO HOBOM YpPOBHE
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MH(QOPMAILMOHHOTO OOCIY)KMBaHUsI NPOBOAUTH KAaK TEKYILYI0 ONEpPaTHBHYIO paldoTy, TaK M CHCTEMHBIH
aHaJIN3 COCTOSHUS U NEPCHEKTHB JESTEIbHOCTH, M YIPABICHUS CEIbCKOXO3SHCTBEHHBIM IPOU3BOACTBOM B
LEJIOM Ha OCHOBE HayYHO-OOOCHOBAaHHBIX YIPaBICHUYECKHX pelieHuil. DyHaaMeHTaIbHON OCHOBOU
MH(QOPMAaTH3aLNN SIBISETCS CO3JAHNE BHICOKOOPTaHW30BAHHON Cpeibl, KOTOpasi, C OXHOW CTOPOHBI, TOJDKHA
00BEIUHATH B MpEesiaX BCEro arpapHoro CEKTOpa SKOHOMHUKH MH(POPMALMOHHOE, TEICKOMMYHHUKAIIHOHHOE,
KOMITBIOTEPHOE TporpamMmHoe obecrieuenue, nHpopMmanuonubie TexHojgorun (I'MC u HeHpOoTEeXHOIOTHH),
CeTH KOMIBIOTEpPOB, 0a3bl aHHbIX (b/]) 1 XpaHunuina gaHHBIX, a TaKXKe APYTHUE CPencTBa WH(GOPMATHIAINH
[4, c. 658-660]. B pesynprare uccieoBaHU B OCHOBY paspabortanHoil konuernuuu WKII cucremsr
VIOpaBIeHHUsT arpapHbBIMH  TMPOW3BOACTBeHHBIMH CTpyKkTypamu (AIIC) OBIIM MMOJIOKEHBI  CIETYOIINe
co00paXkeHHs1, KOTOPBIE MTO3BOJIMIN 000CHOBATD €€ COCTAaB U (PYHKIIUH:

1. Heo6xonuMocTh pa3paOOTKX HOBBIX CHCTEM XO3SCTBOBAHMUS U 3eMJIE/ICIHS, KOTOphIe Oosee MOTHO
OyAyT y4YWMTHIBaTh NPHUPOIAHO-KIMMATHYECKUE YCIOBHUS, OPTaHU3ALMOHHO-TEXHOJIOIMYECKHE BO3MOXHOCTH
NPENNpPHUIATAS U MaKCUMalIbHO A(P(EKTUBHO KCIIOJIB30BaTh €ro AKOJIOTMYCCKHA, MPOWU3BOACTBCHHBIA U
MPHUPOTHBINA TTOTeHIMAaNI. [ 3Toro HeoOxoanmo nMmeTs uHTerpupoBannyio MKII, HackIeHHY0 3HAHUSIMHA
JUIE HayYHO-OOOCHOBAHHOTO pELICHUSI IOCTABICHHOM 3ajaud, OOECIEYMBAIONIYI0 MOJCIMPOBAHUE U
IIPOTHO3UPOBAHUE COCTOSIHUSI arpapHOIO IPENNPHUATHS HA Pa3HbIX CTaIUAX €ro XU3HEHHOro 1ukia. B ee
OCHOBY [OJDKHAa OBITh IIOJIOKEHAa IPOCTPAHCTBEHHO-BpEMEHHAs HHGpOpPMALus O XO3AHCTBEHHOH
nestenpHocTH TpeanpusaTus Ha ©Oaze 'MC u HeWpOTeXHOJNOTHH C IIMPOKO PAa3BUTOM CTPYKTYpOM
nHpopMaIrMoHHEIX 0a3 3HaHWi (b3), HemocpencTBEHHO CBS3aHHBIX CO CIENUaTU3upoBaHHBIMH bJ[ u
skcniepTHEIME cuctemamu (OC).

2. TecHast cBA3b TEXHUKU C OMOJOTMYECKMMH OOBEKTaMH (IOYBBI, PACTEHUS M T.II.), JUIS KOTOPBIX
XapakTepHa HENPEepPBIBHOCTh IMPOLECCOB B HUX MPOUCXOMAIIMX W LMKIMYHOCTh MOJTYHEHHUS MPOAYKLHH.
[Mostomy, nHeobxogmmo co3maBath WMKII, koTopele AOMKHBI OTBEYaTh HE TOJBKO OWOJIOTHYECKHM
0COOEHHOCTSIM BBIPAIIMBAEMbIX KYJIBTYp, MX aJaNTalldl K Pa3IudHbIM (DakTOpaM, HO WM TNPaBUIBHOMY
BBIOOPY M IPUMEHEHUIO TEXHUKU B TOM WIM MHOM CUTyallMu U Ha pa3HbIX CTaIUsIX Pa3BUTHS PACTCHHH.

3. HCO6XOIII/IMOCTI) IMOCTOAHHOI'O KOHTPOJIA 3HAYUTCIIBHOIO KOJMYCCTBA MapaME€TpOB, B TOM YHCIIC
TEPPUTOPHAIIBHO PACCPEAOTOUYEHHBIX. JTO TpeOyeT OINEepaTUBHOTO BBICOKOTOYHOTO MOHHUTOPHHIA C
obecriedyeHneM aBTOMATH3UPOBAHHOTO YIPaBIIEHHS, JUIS 4ero Ierecoodpa3Ho npumensaTs [ MC-rexHonorun
" CpeACTBa JUCTAHIIMOHHOI'O 30HIUPOBAHNSA 3€MIJIM.

4. PazHooOpa3ue NpoLEcCOB M ONEpaluil MpH BBIPALIMBAHUHM CEIBCKOXO3SIMCTBEHHBIX KYNBTYP,
W3JI0)KEHBI B TPOMO3JIKMX TEXHOJIOTHYECKUX KapTax. Kpome 3Toro, B HUX pekoMeHayeTcss Habop MailuH U
OpYIMi CO CBOMMH OIMCAHUSIMH TEXHOJIOTMYECKUX HACTPOEK, MpoLeaypaMu OOCIY)KUBAaHHS M PEMOHTA.
Bosnukaer HOTpe6HOCTB B CHCTEMAaTHU3alluH 3HAHUM 110 TEXHOJOTHUSIM U O6’beKTaMI/I, OIIpEACIICHUE
HOMEHKIaTyphl 1 Buaa nadopmanmonnsix cucteM (bJ1, b3, 9C) u o6ocHOBaHNE CTPYKTYPHI K&KIOH U3 HUX.

5. I1s1 TpOTHO3MPOBAaHMUS  CIIOKHBIX ~ JAMHAMHYECKHX IPOLECCOB B  CEIbCKOXO3SHCTBEHHOM
MPOM3BOJICTBE HEOOXOIUMO HCIOIB30BaTh MOIIHBIE HEHPOTEXHOJOTMH Ha OCHOBE HEJIMHEHHBIX METOIOB
MCKYCCTBEHHBIX HEMPOHHBIX ceTeil. DTO 00ecreunuT MOJy4YeHHE JOCTOBEPHON MPOTHO3HON MH(OpMAIMH O
pe3yibTaTax AESTeNIbHOCTH CENbCKOXO3SMCTBEHHOTO MPEINPUSTHS Ul Pa3paboTKy ClIEHApUEB Pa3BUTHS U
IMPUHATHA ONITUMAJIBHBIX YIIPAaBJICHYCCKUX pemeHHﬁ.

6. 3naunTenbHas AuddepeHIHanus CeNbCKUX TOBAapPONPOM3BOAMTENEH MO 0ObeMaM M CTPYKType
NPOM3BOJICTBA, OOECIIEYEHHOCThIO pecypcamMd ¥ JIp., a TaKKe pa3Hbli YPOBEHb KBAIU(pHUKAINU
CHEUUAINCTOB, HEOJMHAKOBBIE BO3MOKHOCTH OIEPATHBHOTO JOCTyHa K HOBBIM pa3zpaboTkaM TpeOyroT
CO3JaHHMS CHUCTEM, YJOOOHBIX B HCIOJNB30BAaHMM U CHOCOOHBIX OOECHeyrBaTh PA3IUYHYIO CTeleHb
JcTaJIn3alinu. Ounn OOJDKHBI HMMETH pPaClIMPCHHBIC Q)YHKHI/IOHaJIBHLIe BO3MO>XXHOCTH, OCHOBAaHHBIC Ha
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MHTErpalyy psiia MHQOPMALMOHHBIX TEXHOJIOTHI U OBITh MPUTOJHBIMU K PAcIpOCTPAHEHUIO (HE TOJIBKO B
CEeTH, HO U Ha APYTUX HOCUTEJIAX).

7. ATpo3HaHUSI  XapaKTEpU3yIOTCS  3HAYUTEILHBIM  00BEMOM  pa3HOOOPa3HBIX,  TPYIHO
(dbopMann30BaHHBIX IAHHBIX, [UIA KOTOPBIX XapaKT€pHAa HEMOJIHOTA CPAaBHUBAEMBIX NAHHBIX, Pa3IMYHBIC
XapaKTepUCTUKU aHAJIOTUYHBIX 00BEKTOB. J{JIs 31eKTpOHHOTO mpencTaBieHus (PpopManusaniu) OTACTbHBIX
3JIEMEHTOB 3HAHHUH, U3 KOTOPBIX MOXHO OBbLIO OBl CO34aTh Ty WM HHYIO CUCTEMY, HEOOXOAMMO IPUMEHHUTh
IPAaKTUYECKH BCE M3BECTHBIE BUABI KOMIIBIOTEPHOI'O OTOOpakeHHsI MH(OpMAaMu (TEKCT, PUCYHKH, KapThl,
BUJIEO U JIp.) C IPUBJICUYEHUEM COOTBETCTBYIOLINX IPOTPaMMHBIX HHCTPYMEHTOB M METOJIOB.

UKII nomxua obecriednTs:

- cOOp U cUCTEMaTH3alUI0 JAaHHBIX U3 MHOTUX UCTOYHUKOB Pa3HOPOAHBIX JAaHHBIX, IPEACTaBICHHBIX B
pasHbIX QopMaTax W MpUBEACHUE MX K eIUHOMY (QOpMaTy W €IHHOW CTPYKTYpe AESTEIBLHOCTH arpapHOTO
MPEIIPHATHS;

- co3nanue 06a3bl 3HAHUI HA OCHOBE HOPMATHBHOMW M CIIPaBOYHON HH(OpMAIINY;

- aHaJIu3 (PaKTUYECKOro COCTOSHUS arpolpOM3BOACTBA U IUIAHUPOBAHUS TEXHOJOTHYECKUX OIepannit
Ha OCHOBE TEXHOJIOTMYECKUX KapT;

- yIpaBJeHUE TEXHUYECKHM COCTOSTHUEM CeNbCKOXO03SICTBEHHBIX MAIllMH U arperaTos;

- MOJEIUPOBaHUE U MPOTHO3MPOBAHUE IPOLECCOB arpopOnU3BOACTBA ¢ MPUMEHEHUEM COBPEMEHHBIX
reonH()OpMaIIMOHHBIX CUCTEM U HEHPOTEXHOIOTHIA;

- o0ecrieyeHne MOANCP)KKH IPUHSTHS YIPABICHYECKUX PEIICHUH Ha OCHOBE 3KCIIEPTHBIX CHUCTEM;

- obecrieyeHne mosb3oBarensiM - yraanenHoro gocryma k  MKIT ¢ wucnome3oBanumem  Web-
OPUEHTUPOBAHHOU apXUTEKTYpHI U ceTu IHTEpHET.

OcuoBubvu pyukumit UK sBisrores:

- mocrosiHHOe nonoyinenue b/ Heooxoaumoit nadopmartueii o nesrenprocTH AIIC;

- IOBBIIICHUE OIEPATUBHOCTH, JOCTOBEPHOCTH M KadecTBa HH(OpMAIMM, HCIIOIb3YyeMOH ISt
MIPUHATHUS PELICHU;

- CBOEBpEMEHHOE OOecledeHne I0JIb30BaTeNeld JOCTOBEPHBIMM JAaHHBIMH W WX 3aIlIUTy OT
HECaHKIIMOHUPOBAHHOTO JOCTYTIA;

- cbop u 006paboTKa JaHHBIX O COCTOSIHUM U pe3yibrartax aesrensHocTi ALIC;

- peanuzanusl MPUHIHWIHAILHO HOBOW TEXHOJNOTHH (QYHKIHOHHPOBAHUS C HCIOJIB30BAaHHEM
COBPEMEHHBIX METOJIOB 1 HHCTPYMEHTOB Ha ocHOBe I MIC 1 HEHpPOTEXHOIOTHIA;

- CO3JIlaHME COBPEMCEHHBIX TEXHOJIOTHH pachpelielieHHOH 00pabOTKM NaHHBIX C BO3MOKHOCTBIO
PeIIMKaIMY JaHHBIX U TOCTOSHHOTO YAAJICHHOTO JOCTyNa K 0a3e reoJaHHbIX AJIsl ONEePAaTHBHOTO MOJTyYeHHUs
WHQOPMAITUH O JIESITETBHOCTH arpapHOro TPEANIPHUATHS HA pa3HBIX YPOBHSX €ro X03sIHCTBOBAHUS,

- aHAITM3 YIKOHOMHUYECKOTO COCTOSIHUS PEANPUSATHH JJIsl pa3paboTKN Hay9HO 000CHOBAHHBIX PEIICHHUH
1o Borpocam 3¢ GEeKTUBHOTO YIPABICHHUS CEIbCKOX03IHCTBEHHBIM IPON3BOICTBOM;

- MPOBEACHUE CYIIECTBEHHONW ''MareMartm3anuu' aHAIUTUYECKON JIeATEIPHOCTH  PAa3THMYHBIX
nonpasaeneHuii AIIC, ¢ mupokuM UCTIONB30BaHNEM allapaTa MHOTOMEPHOH MaTeMaTHYeCKON CTAaTUCTHKHY;

- HAKOIUICHUE JaHHBIX O JMHAMUKe mokaszareneil addekruBHoctn ymnpasienuss AIIC u BHenpeHue
COOTBETCTBYIOLINX METOJOB UX aHAIIN3A;

- ICMIOJIb30BAaHUE OJHOMEPHOTO M MHOTOMEPHOIO aHajlu3a JJs BBIABICHHA KOJMYECTBEHHBIX
0coOeHHOCTe! Tpoliecca YIpaBIeHUs CebCKOX03HCTBEHHBIM MIPEIPUSTHEM;

- ocymiecTBieHre ananuza npesitenbHocth AIIC Ha ocHOBe HaOMIONEHMH aKTHBHBIX SKCIEPUMEHTOB,
pe3yabTaTOM KOTOPOTO BBICTYNAIOT MapaMETPUYECKHE MOJENIN IPOLECCOB, KOTOPBIE, B CBOK OYEpElb,
SABIISAIOTCS 0a301 A1l IPUMEHEHHUS METOI0B MPOTHO3UPOBAHUS;
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- OIIpeNeIICHHE TPOCTPAHCTBEHHBIX OTHOIICHUH OOBEKTOB W ToOKazaTened 3(P(EeKTHBHOCTH
ynpasnenust AIIC;

- CO3JIaHKe TPOCTPAHCTBEHHO-KOOPAMHUPOBAHHBIX TEMAaTHIECKUX MOJIENeH (KapT) U CXeM;

- KOHTPOJIb 32 BBIIIOJHEHUEM OIepaunii U BepuUKanus TPOCTPAHCTBEHHO-KOOPIUHUPOBAHHBIX
JAHHBIX;

- o0ecricueHHEe KOMIUICKCHOW — aHaJUTHYECKOW 00paboTkm WHOpMAIuu, MOICIUPOBAHUE U
IPOTHO3UPOBAHHUE JESITEIBHOCTH arpapHOro MPeNupusTHA Ul HMPUHATHA ONTUMAJbHBIX YINPaBICHUECKUX
peuieHui.

UKII >¢dextnBHO QYHKIMOHUPYET NMPH CIECAYIOLUIMX YCJIOBHSX: HAJMYUE CIIELUAINCTOB, KOTOpHIE
XOpOIIO 3HAaKOMBI C COOTBETCTBYIOIIEH TeMmMaTUKoW W 3ajgadamu, ctosmumu mnepen AlIC; werkoro
ompeJliesieHHsT METOAOB, (GOpM W BHUAOB HH(MOPMALMOHHOIO OOCIYKMBaHMS Al OOECleueHHsl ero
OIEPATUBHOCTH NPU MPUHATUH ONTUMAJIBHBIX YIIPABICHYECKUX PELLICHUN.

K cpeacrBam obecneuenns UKII cucremsr ynipasnenust AIIC oTHOcsTCS:

- nH(pOpMAITMOHHOE — 00ecleYnBaeT CBOEBpEMEHHOE (OPMHUPOBAHHE W BBIJAYY JIOCTOBEPHOMH
WHQOPMAIUH JJIsl IPUHATHUS YIIPABICHUECKUX PELICHHIA;

- TEXHUUECKOE — KOMIUIEKC TEXHMYECKHX CpEICTB C COOTBETCTBYIOIIECH JOKyMEHTaIHeH
(KOMIBIOTEPBI; YCTPOHCTBA cOOpa, HAKOIUICHHSI, 00padOTKH, TIepeIaddl U BHIBOa MH(POPMAIINH; YCTPOICTBa
nepeayn JaHHBIX ¥ JIMHUM CBSI3U, OPTTEXHUKA U YCTPOHCTBA aBTOMATHYECKOTO CUMTHIBAHMS HH()OpMAIINK;
9KCIUTyaTallMOHHBIE MaTEPUAIIbI U T.I1.);

- MaTeMaTH4YeCKOE U MPOrpaMMHOE OOECleUYeHHEe — COBOKYIIHOCTh MAaTEeMaTHYECKHUX METOOB,
MOJICNICH, aNrOpUTMOB W TporpaMM s peanumsanuu menedd, u 3amad WKII, a Takke HOpMaibHOTO
(YHKIMOHUPOBAHUS KOMIUIEKCA TEXHUYECKUX CPEICTB;

- OpraHU3allMOHHOE O00ecIeueHne — COBOKYIMHOCTh METOIOB M CPEICTB, PETJIAMEHTUPYIOIIUX
B3aUMOJIEHCTBIE PA0OTHUKOB C TEXHHYECKHMH CPEACTBAMH M MEXIy co00il B mpouecce pa3pabOTKu U
skcrryarauun UKIT;

- IpaBoOBOE 00ecTieYeHrne — COBOKYITHOCTh TPABOBBIX HOPM, OIMPEICISAIONINX CO3JaHue, IOPUIMIECKHAN
craryc u ¢yHkuuonuposanue MKII, permamMeHTHpYIOIMX MOPSIOK IOJIYYEHHUs, NpeoOpa3oBaHUs U
UCTIOJIb30BaHMsl HH(pOpMaIny.

UKII nomkHa obecrieunBaTh MOIL30BATEISAM JOCTYIT K aHAIMTUYECKON MH(DOPMAIINK, 3aIIUIIICHHON OT
HECaHKLIMOHUPOBAHHOTO HCIOJB30BAaHUS U OTKPBITOW KaK Yepe3 BHYTPEHHIOIO CETh NMPENNpUsATHS, TaK U B
cetu IHTEpHET.

UKII ocHOBaHa Ha KOHLENIUH UHTErpaliy HHGOPMALIMK U3 PA3JIMYHBIX HANpaBICHUN NESTEIbHOCTH
arpapHoro MpeanpHusThs, BO3SMOXKHOCTH OIEPaTUBHOTO JOCTYNA K Hell, o0ecrieueH sl BRICOKOH HarISAHOCTH
oToOpaXkeHHs pa3HOPOAHOW HH(pOpMAIMK, TOJJICPKKAa €€ B aKTyallbHOM COCTOSIHHUHM, HCIIOJIb30BaHHE
3¢ EeKTUBHBIX CPEICTB aHalIM3a M OTOOPAKEHWs, arperipoBaHHBIX M B3aUMOCBSI3aHHBIX ITOJMHOXECTB
WHQOPMAIIUK, €e PETPOCHEKTHBHOTO aHalM3a, MPOTrHO3a W oOecredeHus JIOCTyna K Hel IMoyib3oBarenen
Pa3INYHBIX YPOBHEW YIIPABJICHHUS B COOTBETCTBHH C MX ITOJTHOMOYHSIMHU.

TakuM 00pa3oM, MpaKTHKa yIpaBlIeHUS HA BCEX YPOBHSX, C OOJIBIIMM KOJMYECTBOM HEOXKHUIAHHBIX,
(bopc-MaxKOpHBIX 00CTOSTENBCTB, HECTAHAAPTHBIX CUTYAIUH, CBUICTENLCTBYET O HEOOXOJUMOCTH CO3/IaHUS
MOJCHCTEMBI, 00ecTeunBaroiias HHHOPMAMOHHYIO OIEPKKY BCEX MPOLECCOB U CBSA3EH, KOTOPbIE UMEIOT
mecto B AIIC. Drta moxcucremMa mnpenocTaBiseT WHPOpPMAIMOHHOE obecreueHne BceM (YHKIUSM
yIpaBlieHHs, COCPEIOTAUMBAsCh Ha TEX W3 HUX, KOTOPHlE MMEIOT K HEW HEMOCPEACTBEHHOE OTHOIICHHE:
cOop, HakoIUieHue, oOpaboTKa, XpaHeHue, ynopsnoueHue, nepeaada napopmaunu. Koneuno conepkanue,
B3aUMOCBSI3W M COOTHOILIEHHS YIPABICHUYECKUX (QYHKIUHA, KaK OOIMUX, TaK W KOHKPETHBIX, 00YCIOBJICHBI
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KOHKPETHBIMH YCIIOBHSIMH KOHKPETHOH YIpPaBIsieMOW CHCTEMBI. B TO ke Bpems B peabHBIX YCIIOBHUSX
HEOOXOIMMO TPHUACPKUBATHCA OOIIMX 3aKOHOB, MPWHIUIIOB, 3aKOHOMEPHOCTEH CO3AaHHUSA MOJCUCTEMBI
YIIPABICHHUS.
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HNCITIOJBb30OBAHUE IMTPUHIIUIIOB XACCII HPEAITPUATHUAMUA
IO YBOIO U NEPEPABOTKE CEJBCKOXO03SCTBEHHBIX JKUBOTHbIX

THE USING OF THE HASSP PRINCIPLES

BY THE INDUSTRIES IN AGRICULTURAL ANIMAL SLAUGHTER
©Mezenyee C.B.
0.8.H., ooyenm, Anmatickuil 20Cy0apcmeeHHblil aepapHulil yHusepcumem, 2. bapuayn
msv.dok@rambler.ru
©Mezentsev S.V.
Doctor of Veterinary Science, assistant professor, Altai State Agrarian University,
msv.dok@rambler.ru

Annomayus: poccUCKUE MPOU3BOIUTENHN JIMIIEHBI YETKO OINPEIEICHHON CTPYKTYphl HEOOXOIUMBIX
UCCIIEJIOBAHUI M ONUPAIOTCS Ha COOCTBEHHBIC pa3pabOTaHHBbIE pabouue IporpaMMbl J1AOOPATOPHOIO
KOHTPOJISA, BKIIOYAIOIINX B Ce0sI M TTOKa3aTeln MUKPOOHOIOTHYECKOH Oe301TacHOCTH.

VYuuThiBas pazauyus B 300CAHUTAPHOM CTAaTyce XO3SHCTB IMOCTaBIIMKOB JKMBOI'O CKOTA M IITHIIBI
HEO0XOIMMO HaJIM4YKHe MPOU3BOACTBEHHBIX POTPaMM KOHTPOJISI OMOJIOTMYECKHUX OMACHOCTEH, KOTOpasi MOTJia
0b1 merko OwbITh mHTerpupoBaHa c¢ mpuHOunamMu XACCII Oe3 yBenwmueHUS SKOHOMHUYECKOW HAarpy3Kd Ha
MPOLIECC BBIITYCKa 0€30MacHOi MPOAYKIHH.

[Ipu 3TOM BBITyCK YOOWHBIMH TMPEINPUSTHAMH CBOCH NPOMYKIMH TpPU COONIOJCHUM TMPUHIIUIIOB
XACCII Oynmer WHTErpUpOBATHCS B TEXHOJOTMYECKHE MPOLECCHl MepepadaThiBAlONINX MPEANpPUITHH C
UCIIOJIb30BaHUEM TPEOOBAHUM O COONIOJCHHU «TPACCHPOBKWY CBHIPbSI MO BCEH TEXHOJIOTMYECKOH LEMOYKU
MPOM3BOCTBA U PEATU3ALUH ChIPbSI U TOTOBON MPOIYKLIUH.

Abstract: Russian manufacturers are limited in quite definite structure of the essential researches and
are based on the personal worked out programs of the laboratory control, which include the microbiological
safety markers as well.

Taking into consideration the difference in zoosanitary status of the suppliers farms of the livestock and
poultry the existence of the industrial programs of the biological safety control is necessary, which could be
easily integrated with the HASSP principles without the economic increase in safe product outcome.

In this connection maintaining the HASSP principles by the slaughter industries their outcome will
integrate in technological case of the processing industries using the requirements of the maintenance the raw
tracing in all the technological chain of the production and realization of raw and finished product.

Kniouesvie cnosa: XACCII, ceippe, mnepepabarblBaOlIe MNPEANPHUATHS, KauecTBO ITHMIIEBBIX
MPOIYKTOB, 0€30M1ACHOCTD )KUBOTHOT'O CHIPbSI, CaJIbMOHEIUIA, CATbMOHEIIES.

Key words: HACCP, raw materials, processing enterprises, food quality, safety of animal raw
materials, Salmonella, salmonellosis.

Beeoenue
Bospacraromue TpeOoBaHMS K CpeIcTBAM M METOJaM  IPEIOTBpAIICHUS KOHTAMHHAIIUU
CaJIbMOHEIIAMH TTUIIEBOM TMPOIYKIIMH XHUBOTHOTO MPOUCXOXKIEHUS CYIIECTBEHHO MOBBIIIAIOT YPOBEHb
OTBETCTBEHHOCTH IPOU3BOIUTEIICH U MTOCTABIIUKOB.
OTO CTalo OTpaKEHHEM OOIIEMUPOBON TEHJCHIIMHM YCHIICHUS KOHTPOJIA BO30YIUTENICH MHUIIEBBIX
OTPaBJICHUH, SIBIISTIONIUXCS MPUYHHON €XKETrOHO HAPACTAIOMIETO0 KOJMYECTBA MHIIEBBIX TOKCUKOMH(EKITUIA
Hacenenus [ 1, c. 62].
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Ljenu u 3a0auu

MHUpOBOI ONBIT yHpaBJICHHs] KauyecTBOM W OE30MAaCHOCTHIO MPOJYKIUH IOKa3al, 4TO OOECIICUYUTh
CTa0MIIBHOE KA4eCTBO HM3ICNIHS HEBO3MOXHO, €CIIM HE JTOOHTHCS CTAaOMIBHOCTH KadecTBa M IOKa3aTelei
0€30MacHOCTH UCXOIHOTO ChIPhI.

KauecTBO, kKak M Tokazarenu OE30MaCHOCTH, 3aKJIAJBIBAIOTCS HM3HAYalIbHO COCTABOM CHIPhS, a
TEXHOJIOTHUYECKHE TPOIECCHl JalbHEUIIeH MmepepadOTKH MOTYT TOIBKO TOJIEPKHUBAThH, JTUOO MEHSATh WX
COOTHOIIICHHE B KOHEYHOM TIPOJIYKTE.

OCHOBHOH INIENbI0 HCCIEIOBaHMI OBUIO HM3YYCHHE CYIICCTBYIONIMX TPEOOBAaHUN Ha IOKa3aTeau
0e30MacHOCTH MPOAYKTOB YOOSI CENbCKOXO3SHCTBEHHBIX KHBOTHBIX MO BBIICICHHUIO CATbMOHEIUI, HAIUYHE
COBPEMEHHBIX TOJXOJ0B K HUX CHWKCHHUIO B CBIPBIX MPOIYKTaX, COBPEMCHHBIM KOHTPOJb 3a IMUINECBBIMH
TOKCUKOUH(EKITMSIMH, BEI3BAHHBIX CaIbMOHEIIAMH.

Obvexmbl u Memoobl
OObeKTaMu UCCIICIOBAHUI SBUIMCh JaHHbIEe 00 yOOE€ OCHOBHBIX BHJIOB CEIbCKOXO3SHCTBEHHBIX
JKUBOTHBIX M TPOBEACHHM BETEPUHAPHO-CAHUTAPHON OKCIEPTH3BI B YCIOBHSAX PBIHKOB U yOOHHBIX
MPEANPUATHN.
IIpoBeneH CpaBHUTENBHBIA aHATU3 METOAOB TMOJAXOJAa W OMNPEACICHUS CTEMEHH Oe30MacHOCTH
MPOIYKTOB YOOS MPH UCCIICAOBAHUSAX HA HATHYHE CATbMOHEIII.

Hccenedosamenvckas uacmo

B ®enepanpHom 3akoHe «O TEXHHUECKOM PETryJIIMPOBAHUNY KOHTPOJIb HaJl 6€301MaCHOCTBIO MPOIYKIUH
W TIPOIECCOB 3asBIICH BakHelmiel ¢yHkimed rocymapctBa. OmpeneneHne 0e30MacHOCTA TMPOIYKINH B
JAHHOM 3aKOHE TPAaKTYeTCSl KaK «COCTOSHUE, MPU KOTOPOM OTCYTCTBYET HEJOMYCTHMBIA puck». [lpuuem
PHCK 3[1€Ch PACCMAaTPUBAETCSI KAK «BEPOSATHOCTH IPUUMHEHHS Bpeaa *KU3HH U 3710POBBIO IPaXKIaH».

OTBETCTBEHHOCTh 3a 0€30MAaCHOCTh IUIIEBOW NPOSYKLUMH HECYT MPOM3BOIUTEIH, a T'OCYAapCTBO
JOJDKHO KOHTPOJIHMPOBATh J3TOT TMpollecc. 3ajada rocylapcTBa — OOECIEUNUTh PETYISTOPHYIO Cpelny,
TapMOHHU3ALMI0 3aKOHOAATENECTBA B cdepe 0e30MacHOCTH MPOAYKLUUH C MEXAYHapOAHBIMH HOPMaMH,
YCUJIMTh BETEPHHAPHBIA U CAHUTAPHBIM KOHTPOJIb, OCHACTUTH UCIBITATENbHBIE Ta0OpaTOPUU COBPEMEHHBIM
000pyI0OBaHNEM M MHBEHTApEeM, HEOOXOIUMBIM JJIsI KAUECTBEHHOTO M KOJMYECTBEHHOTO MCCIICIOBAHUS [2,
c. 128].

Pabora npennpusituii o yooro ckoTa B ANTaliCKOM Kpae B OOJIbIIEH CTeeH! OCHOBaHa Ha y0oe CKoTa
MEJIKUX U CPeAHUX (epMEPCKUX XO3SHUCTB, CPEAHUX MM KPYIHBIX XHMBOTHOBOAYECKHX XO3SHCTB M CKOTA
HaceJIeHusl.

B npupone He cymiecTByeT OHOJOTMYECKH CTEPUIIBHBIX >KMBOTHBIX. Kakgoe >KHBOTHOE — 3TO B
ONpEeNIeJICHHOM pOJIe cpeda sl COAEP)KAaHHsS €CTEeCTBEHHOH, YCIIOBHO-IIATOTCHHOW WJIM IaTOTCHHOU
MUKPOQIIOPHI, pa3IMYHBIX HHBA3UH (WX KOHEYHBIX MM IPOMEKYTOUHBIX CTAJIHH).

Hanuune HEKOTOpHIX MHUKPOOPraHM3MOB B CBHIPOM Msice HeM30€XHO M OuYeHb BEpOSTHO. 3aaada
TEXHOJIOTHYECKOTO KOHTPOJISI Ha OOMHSX 3aKif0YaeTcs B MHHUMHU3AIWU HUCXOJHOTO MHUKPOOHOIOTHYECKOTO
3arpsi3HEHUS] TYII, yZAajJeHHe OOJEe3HETBOPHBIX MHKPOOPTaHW3MOB, KOTOpBIE, TeM HE MeEHee, MOTYT
NPUCYTCTBOBaTh Ha TyllaX, MPENATCTBYS PaclpOCTPaHEHHIO OCTAaBIIMXCS MHKPOOPTaHU3MOB U
MPEIOTBPAIICHNN TIOBTOPHOTO 3arPsI3HEHMSL.

[opnepxuBath onpeneneHHbld MUKPOLIEHO3 OMOJIOrMYecKuX (JOPM y )KUBOTHBIX B COCTOSIHMH TOJIBKO
KPYIHBIE OTKOPMOYHBIE MPEIUPUATHSA, 3a CYET OJUHAKOBBIX YCJIIOBHH COJEpXaHUs, KOPMIICHHS,
BETEPUHAPHOTO M 300TEXHHUYECKOIO OOCHyxHBaHUS. [Ipyrum yOOWHBIM TPEANPHUITHSM TPUXOTUTHCS
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paboTaTh C JKUBOTHBIMH WX MX TPYIIAMH UMEIOIIUX CYIIECTBEHHBIE PA3IN4Ms B 300CAHUTAPHOM CTaTycCe.
IIpu »TOM 3agmaua mepen NpeNUPUSATHEM IIOCTABIEHA 3aKOHOJATE]IEM TakUM oOO0pa3oM, 4TO OH Kak
MPOU3BOJMTEND 0053aH BBITYCKAaTh B CBOOOAHBI 00OPOT KauecTBEHHBIHN U Oe30macHbIi MpoayKT [3, c. 134].
B ngamHOM cnmygae HEOOXOOMMO TOBOPUTH O COONMIOAeHWH TpeOOBaHWH mpaBuin  yOos
CEJIbCKOXO03SIHCTBEHHBIX JKUBOTHBIX — OT MPEAYOOHHOTO COMIEpKaHus 10 UX OKOHYATEILHON pa3aesKH.

Peszynomamer uccnedosarnuii

B poccuiickoM 3aKOHOJIATENBCTBE MIPH PACCMOTPEHUN BOTIPOCa O OaKTEPHOIOTHIECKOM 0€30MacHOCTH
U COOTBETCTBUM IO OMOJIOIMYECKOMY 3arpsi3HEHUIO B OTHOIIEHUH IPOIYKTOB yOOs IPeAyCMOTPEHbI TOIBKO
MaKCHMAaNbHbIE KPUTHYECKHE TIPEAESbl COACPXaHWs, MPEBBIIIEHUE KOTOPHIX NPUBOJUT K CEPHE3HBIM
MOCJEACTBUSAM Ul TIPOU3BOIUTENS WK MOTpeOuTens. HeT 4yeTKux KpUTepHeB CaHUTAPHO-TIOKa3aTeIbHBIX
MHKPOOPTraHU3MOB, HAaJIM4YME U POCT KOTOPBIX TOBOPHJI O HAPYIIEHHMHM TEXHOJOIMHM yOOs MM INPOLECCOB
pazzaenku Tyl [Ipu 3ToM He MMeeT 3HAYEHUs], IOJIY4YEHBl PE3yJbTaThl CO CMBIBOB C TYII WIIM M3 TTyOOKHX
cnoeB Mblm. [logoGHbIe mpoTHBOpEYrsT MOPOXKIAIOT BO3HHUKHOBCHHME CEPHE3HBIX B3aUMHBIX HPETCH3UMN
MEXY TPOU3BOAUTENSIMHU CKOTA U YOOMHBIMU TIPENITPUSTHIMH.

Ha ocHoBanum gaHHBIX NTabopaTopuii BETepUHAPHO-CAHUTAPHON IKCIIEPTU3bI PHIHKOB T. bapHayna Obu1
MPOBEIEH aHAJIN3 NOCTYIUICHHUS IPOLYKTOB YOOsI >KUBOTHBIX 32 Hocieanue 12 mecsues.

AHanM3 JaHHBIX TOKa3all, 4yTo 79,7% mpomyKToB y0Osi KPYIHOrO poraroro ckora u 45,2% ot y0os
CBUHEH, MOCTYMAIOUIMX Ha PBIHKH TOPOJAA, MOJIyYeHbI B PE3YNbTaTe BHYTPUXO3AUCTBEHHOro ybos. DTO
MOATBEPXKIACT MPEANOI0KEHHE O 3HAYUTEIHHOM Pa3HO0OpasHy ChIpbeBOW 0a3bl MUIIEBBIX MPOAYKTOB YOOs
CEJIbCKOXO3SMICTBEHHBIX JKUBOTHBIX B AJITaliCKOM Kpae M CYHIECTBYIOUIMX PazIHYMAX B 300CAHUTAPHOM
cTaTyce NpPEeANpUATHH, BKIOYas IUUHBIC TTOACOOHBIE XO3SHCTRA.

Bonee netanpHbIN aHAIN3 TaHHBIX BETEpUHAPHO-CAHUTAPHON SKCIEPTU3bI B HAIllEM PETHOHE MPUBEJICH
B Tabnuue 1.

Tabmnuua 1.
JAHHBIE BETEPUHAPHO-CAHUTAPHOI BKSJHEPTI/B])I VYBOS KPYITHOI'O POI'ATOI'O CKOTA
B AJITAUCKOM KPAE
IMoka3aTtenn Ton

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

IToasepruyro
y6o1o 1 onenke | 200028 | 250698 | 274464 | 335279 | 332688 | 294435 | 266795 | 229999 | 263706 | 241088 | 232689 | 207927

BCEro:

Ha
wsiconiepepabar | 32606 | 52523 | 71703 | 147982 | 188067 | 181545 | 160521 | 134440 | 169527 | 144090 | 138799 | 117758

BIBAIOIIUX
NpeIpPHUITHIX

Ha yOOHHBIX 101219 | 161377 | 175142 | 181632 | 125879 | 92154 | 90273 76809 | 40860 | 32303 24609 | 24412
MYHKTaxX

B JIMYHBIX
XO3SHCTBAX 66203 | 36798 | 27619 | 25665 | 18742 | 20736 | 16001 | 18750 | 53319 | 64695 | 69281 | 65757

rpaskiaH

Hunamuka y0osi KpPyHHOTO pOraToro CKOTa IO THIAM MPEeNNpUsSTHH MOKa3bIBAeT Pa3IUYHYIO
N30MpaTeIbHOCTh B pa3IMYHbIC TOAbl. B OCHOBHOM 3TO OBIIO CBSA3aHO C SKOHOMHYECKON CUTYyallel B CTpaHe
U pETUOHE, HO TpeOOBaHHUS MUKPOOUOJIOTHYECKOH O€30MaCHOCTH OCTaBaKCh IPU dTOM 0e3 U3MEHEHUI.

CrannmapTel 0€30MAaCHOCTH MUILEBBIX NPOAYKTOB B (opMe IOMYCKOB WM APYTHX MpeaelbHBIX
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3HAYCHUH SBISIIOTCS Ba)XKHOW YACThIO HOPMATHUBHOM CHUCTEMbI OOeCIedeHUs Oe30MacHOCTH IHIIECBBIX
npoaykroB npu BaeapeHnn npuHIUIoB XACCII 8 CHIA u ctpanax EC B miane coaep aHusi XUMHIECKAX
OCTaTKOB, KaK pe3yJbTaT MPUMEHCHUS BETCPHUHAPHBIX IPENapaToB M MECTHIUIOB, M OOJC3HETBOPHBIX
MUKPOOPTaHU3MOB B TOTOBBIX MPOAYKTAaX W3 Msca U NTHIbL. OJHAKO paHee TaKHe CTAHIAPTHl OE30MaCHOCTH
HE BXOJWJIM B HOPMATUBHYIO CHCTEMY, PETYJIUPYIONIYIO COACpKaHUE OOJIC3HETBOPHBIX OAKTEPHUIl B CBHIPHIX
MPOAYKTax U3 Msica CKOTa U NTHLEI [4, c. 26].

[Mony4yeHHbIe TaHHBIC TIOJATBEPKAAIOT CYIIECTBEHHBIC OTIUYUS B 300CAHUTAPHOM CTaTyCE YKHBOTHBIX,
MOJBEPrHYTHIX YOOIO.

BBenenne cTaHAapToB cojpepikaHus OOJE3HETBOPHBIX OAKTEpPHU B CBHIPBIX MPOAYKTaX MOJHUMAET U
JpyTUe CIO0XKHBIE BOMPOCH MUKPOOHOJIOTHYECKOH 0e30MacHOCTH MPOAYKTOB M3 Msica CKOTa B MeCTax HX
MPOJKU WIH YIOTPEOJICHUS B TUIIY M 3aBUCUT OT MHOTHX (hakTopoB. CamMoe TJIaBHOE, YTO B OTIIUYUE OT
JPYTUX THUIOB 3arps3HUTENCH, MaTOreHHbIE MHKPOOPTaHW3MbI MOTYT IOTACTh B TMHIIEBBIC MPOIYKTHI BO
MHOTHX MECTax Ha IyTH OT (pepMbl K CTOJy, a HAXOIAIIMECS B MPOAYKTaX OaKTEPUHU MPH ONPEACICHHBIX
YCIOBUSAX MOTYT Ha4aTh Pa3MHOXKATHCS.

B 3apyOexHOil mpakTHKe OOIMyCKAaeTCsl, 4TO BPEeMs OT BPEMEHH OYAyT MOSIBISTHCA PE3YJbTaThl
aHanmM3a, TPEBBIIIAIONINE IMPUEMIIEMBIH YpOBEHb BCJICICTBHEC WM3MEHEHMH WM OTKJIOHEHWH B pabore
OpEANpHUsITUs, Tpoleaype oTbopa mpod W T.JA., HE OTpaxaromniee oOIlee COCTOSHHE TEXHOJIOTHYECKOTO
koHTpouia (Tabmuua 2). [lonaraercs, 4To KpUTEpUHM OE30MACHOCTH U MOAXOJ, UCIOJIb3YEMbIH IS OLICHKH
aHaITN30B, HE TOJDKHBI CTABUTh MOJ] COMHEHHE 3()(HDEKTHBHOCTD TEXHOJIOTUYECKOTO KOHTPOJIS HA OCHOBaHHHU
CITy4YaiiHBIX PEe3yJIbTAaTOB, HO JOJDKHBI OBITH JOCTATOYHO UyBCTBUTEIHLHBIME, YTOOBI 00CCIICYHTh JOCTATOYHO
BBICOKYIO BEPOSITHOCTD BBISIBIICHHS TEX CIIydaeB, KOT/Ia Ka4eCTBO MaJaeT 3HAYMTEIbHO HIKE ONpPEACTICHHOTO
0a30BOT0 yPOBHSI.

Tabmuna 2.
CTAHJAPTBI COOEPX XAHUA ITATOI'EHHBIX MUKPOOPI" AHU3MOB

Kareropus npoaykra KoanuecrBo MaxkcuMajibHOE KOJI-BO Cranpapr (%
NPOAHAJIM3NPOBAHHBIX MOJIOKUTENBHBIX MOJIOKUTETBHBIX
oopa3zuos (N) pe3yJIbTaToB, pe3yJIbTaToOB Ha
JA0MycKaeMoe CTAHIaAPTOM Salmonella) *
(©*
OBIYKH/TEIKHU 82 1 1,0
KOPOBBI/OBIKH 58 2 2,7
CBUHBH 55 6 8,7
Opoiinepsl 51 12 20,0
TOBSOKHH (apIn 53 5 7,5
WH/IIOIIUHBIN (apin 53 29 49,9
KypHHBIH (apii 53 26 44,6

* — tpeboBanus, npuMeHsiemsie B 2002 1. [5, c. 163].

B CIIIA exerogHo canbMOHeEIE30M 3a0oneBaeT 1,4 MIIH. 4YeNOBEK, pPETHUCTPUPYETCS U
noaTBepxkaaerca nopsaka 40 Teic. cilydaeB OpakeHUs, a exerogHo ymupaeT 380-400 genoBek.

B cBsi3u ¢ uem, Ciyx0a o koHTposto 6e3omacHoctu npoaykros nutanus CIHIA (FSIS) yxecrounna
KPUTEPUU OLIEHKM KOHTaMHHALMM TYIIEK MTHIBI Ha IepepabaThIBAIOMINX MPENNpPUSTHAX, COKPATUB
JIOIYCTHMOE KOJIMYECTBO KOHTAMHUHUPOBAHHBIX CBHIPBIX TyIIEK BT ¢ 12 1o 5 (7,5%) u msca nnaeex — 4
MIOJIOXKHTENILHBIX Pe3yJbTaTa U3 JIMHeWHOW BBIOOPKH B 00beMe 51 nipoOsl [6, ¢. 57].

B Poccunu 3a nocneguue 10 ner (2005-2014 rr.) B cpeaneM peructpupoBaioch 48,36 Teic. ciydaeB

3abosieBanus Jiroaei canpmoHeiedamu (Tabnuma 3). boneer npeumyiectBenHo (6onee 85%) ropojckoe
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HaCeJICHWE, YTO CBS3BIBACTCA C WHTEHCH(UKAIMEW MpPOHM3BOACTBA MPOJYKTOB IHUTAHHS, PACIIUPECHHUEM
MPOU3BOJICTBA PA3NUYHBIX MMONYy(HaOpUKATOB M TOTOBBIX OJION, pEaTM3yeMbIX Yepe3 TOPrOBYHO CETb,
paciMpeHueM cetu o0IecTBeHHOTo muTanus [7, c. 31].

Tabmuma 3.

JUHAMUKA 3ABOJIEBAEMOCTU HACEJIEHU S CAJIBMOHEJIJIE3AMU B POCCHUU

T'oawbl 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
AOCOIIOTHOE 42124 45636 50856 50884 49981 50803 51280 52301 48065 41628
YUCIIO
ITokazarenp Ha 29,3 31,9 35,7 35,8 35,2 35,8 35,9 36,6 33,6 29,1
100 ThIC.

HaceJCHUs

B nepuon ¢ 2005 no 2014 rr. B Poccuiickoit @enepannu 3aperucTpupoBaHbl 856 o4aroB ¢ rpynmnoBoi
3a0051€BaeMOCTEI0 OT 5 W OoJiee ciaydaeB CaabMOHEIIE30B C OOIIMM KOJUYECTBOM MocTpamaBmux 19616
genoBek [8, c. 108].

Kak mokaspiBaeT mpakTHKa, HET €JMHOTO METO/Aa ONpEeAeNeHUs] YacTOThl IPOBEIEHUS
MHUKPOOHOJIOrMYECKUX aHATU30B B PAMKaX CHCTEMbl, OCHOBAHHON Ha 00beMe MPOU3BOJICTBA, KOTOPBIH OyAeT
JIeCTBOBATh OJTMHAKOBO (P (GEKTHUBHO Ha BeexX mpeanpusatusix PD. B uaeane, wactota mpoBeJeHUS aHATIM30B
JIOJKHA OMpeAeNAThCS JUIs KakJOoro KOHKPETHOTO MPEANPHUSTHS C y4YeTOM HECKOJBKUX IEepPEeMEHHBIX,
BKJIIOYAsl pa3iu4Msi B MCTOYHHKAX CBHIPbs, TUI M XapakTep TEXHOJOIMYECKOTO IpOLecca, HEU3MEHHOCTh
Pe3yNbTaTOB MUKPOOMOJIOTMYECKHX aHATM30B B TEUCHHE OMPEEICHHOTO epHOa BPEMEHH.

Poccwuiickie mpon3BOAUTENH JIUIIEHBI Y€TKO OMPEAETICHHON CTPYKTYpPhl HEOOXOAMMBIX HCCIIETOBAHUI
W OMMPAIOTCS Ha COOCTBEHHBIC pa3paboTaHHBIC paboune MmporpamMmsbl JadbopaTopHoro koHTposst. [Ipu atom
HEOOXOJIMMO YKa3aTh, YTO BRIOOPKA MOJTYYECHHBIX PE3YJIbTATOB B JIIOOOM ciydae OyleT Maia Jisi IPOBEICHHUS
JOCTOBEPHBIX CTaTUCTUYECKUX PACUETOB M aHAJIM3a, BCIEICTBUE OTCYTCTBUS PETYJISIPHBIX HCCIIEIOBAHHUN
MOCTOSTHHO ~ JICHCTBYIOLIEr0 TEXHOJIOTMYECKOTO Tpolecca. Pe3ynbTaThl IMOJy4aloTCsd  BBIOOPOYHBIE,
BBIXBAUEHHbIE B ONPEICICHHBIH NEpHOJ 3a OYEHb KOPOTKMH MNEepuoj] NPUMEHEHHs MPOM3BOJCTBEHHOIO
npoliecca, T.e. CTAaTUCTHYECKH HEI0CTOBEPHBIE.

3axnouenue

B Hacrosmiee BpemMs B Poccun OTCYTCTBYIOT Y€TKHE KPUTEPUH KOHTPOJISL 3a OE€30MacHOCTHIO
NPOAYKIMHU IPHU Pa3INYHbIX TEXHOJIOTHYECKUX MPOLIECCaX B yOOWHBIX MPEANPHUITHUSIX.

Ocy1ecTBieHHEe KOHTPOJIBHBIX MEPONPHUSITHN NP BBITYCKE NPOAYKUUU C YOOWHBIX MPEeIUpUsSTHH HE
MO3BOJIICT BIMATH HaJUICKAIIMM 00pa3oM Ha TEXHOJIOTHYECKHE TMPOLECCHl M BCE PE3YJIbTaThl OTHOCST K
KOHEYHOMY NPOIYKTY.

B pa3BuThIX cTpaHax yCHJIMBAeTCs KOHTPOIbL W TpeOOBaHMs K TepepabaThIBAOIIUM M YOOHHBIM
NPEANPHUITUSM 110 HATHYHIO BO30YIUTEINeH MUIIEBBIX TOKCUKOMH(DEKIINH, T.K. TOCYAapcTBa MPOCYUTHIBAIOT
SKOHOMHUYECKHE TOTEpH MPH MEAMLMHCKOM OOCIY)KMBaHUM W COLHAIBHBIX HW3ICPIKKAX, CBA3aHHBIX C
BpPEMEHHOH HETPYI0CTIOCOOHOCTHIO IPaXK/IaH.

VYuuThIBas pa3nuuusl B 300CAHUTAPHOM CTaTyCe XO3SICTB MOCTABIIMKOB KMBOTO CKOTa HEOOXOIMMO
HaJIM4Me TPOU3BOJICTBEHHBIX MPOrpaMM KOHTPOJSi OMOJOTMYECKHX OITACHOCTEH, KOTOpbIE MOTYT OBITh
uHTerpupoBanbl ¢ npuHiunamu XACCII 6e3 yBenndeHns: JKOHOMUYECKOH Harpy3Kd Ha MPOIIECC BBIMYCKa
0e30macHOM MPOIYKINH.
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Brimyck yOOWHBIME TTPEANPUATHSIMEI CBOEH poayKiuu mpu coomroaennu npuanunoB XACCII 6ynet
HHTETPUPOBATHCS B TEXHOJOTHYECKHE IIPOLECCHI IepepadaThIBAOIINX MPEANPHUATHH C HCIIOJb30BaHHEM
TpeOOBaHUI O COOTIOICHUH «TPACCHPOBKUY CBHIPHSI.
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Annomayusa. B pabore pacCMOTpEHBI MEPCIEKTHUBBI MCIOIB30BaHMUS THIICOBOTO MEpPTeyid B KaueCTBE

ChIPpbs UJIN KOMIIOHCHTOB CTPOUTCIIBHBIX MATCPUAJIOB.

OCHOBHBIE METOJIbI MCCIIEIOBAHUS: MUKPOCKOIIMYECKUH, PEHTTE€HOCTPYKTYPHBIA M PEHTIC¢HO(A30BbIN

aHaJIN3, TCPMOMETPHL, HOPMATHUBHBIC UCIIBITAHUA CBOICTB BAKYIIUX

B nporiecce paboThl ObIIH MOTYyYEHBI PE3YIIBTATHI, TIO3BOJISIONINE PEKOMEH/IOBATH THIICOBBIN Mepreb

B KaQUECTBE ChIPbA IJId U3TOTOBJICHHA BO3AYIIHBIX WM T'HAPABIMYCCKUX BSIXKYIIHUX BEIIECTB, B 3aBUCUMOCTHU

OoT YCJ'IOBI/Iﬁ TepMOO6pa6OTKI/I, a TaK)KC€ B KaQ4YCCTBEC MO,I[I/I(I)I/ILII/Ipy}OH_II/IX )_'[O6aBOK B IICMCHTHEI.

Abstract. The paper discusses the prospects for the use of gypsum marl as a raw material or

components of building materials.

Basic research methods: microscopy, X-ray and X-ray analysis, thermometer, test the properties of

binding regulations.

In operation, was obtained the results allow to recommend marl gypsum as a raw material for the
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manufacture of air or hydraulic binders, depending on heat treatment conditions, and also as modifying
additives in cements.

Kntouegule cnosa: THTICOBBIA Mepreb, TIIHHOTHIIC, PACTBOP, T00ABKH, KpEMHE3EM, BSDKYIIIEE.
Keywords: marl, gypsum, clay, plaster, mortar, additives, silica binder.

l'uncoBeIi Meprenp Kak CTPOUTENBHBIN MaTepra U3BECTEH MO/ Ha3BaHUAMMU raka, TaHd, TIIMHOTHUIIC.
C X Beka raxa mMmena mmpokoe mpuMmeHeHme B CpemHedl Aswm u 3akaBkasbe. |akeBBIE pPAacTBOPHI
XapaKTepPU30BAJIUCh MCKIIOYUTEIBHOW BIAarOCTOMKOCTBIO, O YEM CBUAETENbCTBYIOT MHOI'OYMCIICHHBIE
IpeBHUE 37aHusi, mpekpacHo coxpanuBmmecs [1]. IlupokoMy mNpUMEHEHHMIO TaXXH CIIOCOOCTBOBaja
IJIACTUYHOCTh PAcTBOpa, KaK OJHO M3 BAKHEHIINX IMPOTHBOCEHCMHUYSCKHX CBOWMCTB. IIpoOmemsl
WCIIOJIb30BaHUSl TJIMHOTUIICA CTAJIM WHTEPECOBATh HHXKEHEPOB C Hadana 50-x romoB XX Beka, B IUTaHE
WCTIONb30BaHMsI CTPOUTENBHBIX PACTBOPOB, MMTYKATYPHBIX MOKPBITHHA, JOOABOK K IIEMEHTaM, M3TOTOBICHHUS
CTEHOBBIX M3/CIIHI.

Pacmmpenue obnacteil MprMEHEHHUS! THIICOBOTO MEPreiisi B CTPOUTENBCTBE MPEAINOIIaracT, B MEPBYIO
oudepellb, UCCIEIOBAHNE €T0 (PH3UKO-XMMHYECKUX CBOWMCTB C IOCIEAYIONIUM ONpeelieHHeM HaIpaBIeHUH
CO3aHUN HOBBIX CTPOUTENIBHBIX MaTepuaynoB [2]. OCHOBHOW MPUYMHON OTCTaBaHUS HAYYHBIX MCCIETOBAaHUIMI
TUTICOBOTO MEPTes SBISIIOCH OMNO0YHOE MPEICTABICHNE O MAJIOH €T0 PacIpOCTPAHEHHOCTH.

MecTOpOoXIeH!SI THIICOBOTO MEpreNs JHOO SBISIOTCI CaMOCTOSTENBHBIMH, JTHOO COIYTCTBYIOT
MECTOPOXJACHUSAM THIICA. ['UTICOHOCHBIE MOPOABI MEPMCKOTO BO3pacTa paclpocTpaHEeHbl B bamkupuu u
Tarapcrane, B ApxaHrensckoil, Bomoroackoit, Huxeropomnckoit, PoctoBckoir obmacTsx. MecTOpoKIeHUS
BEpXHEIOPCKOro Bo3pacta Haxonsarcs Ha CeBepHom Kamkaze, B [larectane, Cpemgneit Asum, B Cpennem
IToBomxkbe, 3akaBkasbe, B FOPCKUX rauHax Kamyxckoit obmactu [3].

XVWMUYECKHA aHallM3 TUIICOBOTO Meprelii KaBKa3CKUX, CpPEIHEa3HMaTCKUX W POCCHHCKHX
MECTOPOXKACHUI TOKa3al, YTO MX XUMHYECKHH COCTaB Pa3HOOOpa3eH: COAEp)KaHHe OTIENbHBIX OKHCIIOB
MOXET U3MEHSThCs B mpeenax: Si0O, — 5-50%; Al,O; — 2,5-14%; Fe,0O3 — 0,5-6%; CaO — 15-36%; SOs
— 10-38%; Na,O+K;O — 1o 3%. MoXHO NpEeAnoioXKUTh, YTO IMOJO0OHAs HECTa0MJILHOCTH COCTaBa
NperoiaraeT Tak K€ ¥ HeCTaOMIBHOCTh CBOMCTB, M3Y4YeHHE KOTOPBIX M CTAJl0 OJHWUM M3 HaIlpaBleHUH
HUCCJIEIOBAHUN.

B nuteparype rurcoBblil Mepreib paccCMaTpUBAETCs KaK CMECh THIICA C TJIMHOW WIH CMECh T'MIICa,
TJIMHBI ¥ KBaplia, WA — THUIICA, TJIMHBI U KapOoHaTa [4]. YCTaHOBJIEHO, 9TO B COCTaB THIICOBOI'O MEPTels
BXOJSIT TaK K€ BOJOPACTBOPHMBIE COJIM, OKa3bIBAIOIIME BIMSHME HAa CBOWCTBA MaTepHaja KakK BSXKYIIETO.
MuHepanoruieckuii cocTaB, KOTOPBIM MpPEICTaBI€H B OCHOBHOM BHJE HYETHIPHMS MHHEpaJaMH: THIICOM,
KapOOHATOM KaJbIIHs, TTTMHUCTON CyOCTaHIMeH 1 KPeMHE3EMOM.

AHanu30M BOJHOW BBITSUKKM THIICOBOTO MEpressl YCTAHOBJIEHO, YTO B HEM COJAEP)KAaTCS HOHBI
HATPHSI, KaJInsl, MarHus, Kaablys, amroMunus, xene3a, HCOs u SiO;". Bo Bcex oOpasiiax BOJAHOW BBITSIKKU
npucyrctByer SiO;. Ha OCHOBaHMM CIEKTPAJIBHOTO aHadM3a W PEHTICHOCTPYKTYPHOTO aHajH3a,
TEPMHUYECKOT0 aHalIHu3a THIICOBOTO Mepreist W Hecynb(aTHOl ero vactu (T.e. OCTaTKa MocCje YAaJeHHS
CaS042H>0) nano HayuHO 000CHOBaHHOE ONPEAETICHUE TUTICOBOIO MEPTEIIS.

l'umcoBerii Meprens (WM, B 3aBUCHMOCTH OT MECTHBIX TPAIUIMMA: Ta)ka, TaHd, TJTUHOTHIC) —
ocaZlovyHasi TOpHas MOpoJa, MPEACTABISIONAs COO0OH MEXaHMUECKYIO MM MEXaHOXUMHUYECKYIO CMECh THIICa,
TJIMHUCTOTO KOMIIOHEHTa (MOHTMOPWJIIOHWTA WJIW KAOJIMHHTA), MEJIKOJUCIIEPCHOTO KapOOHAaTa KaiblHsi U
KpemHe3ema. KpemHe3eM MOKET HaxXxOJUThCS B THIICOBOM MeEpreje B BHIE KBapla, XalleJOHa HWIIH
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amMop(HOM cOCTOSHHU. B rHIIcOBOM Meprese Bceraa CoaepkKaTcsi pACTBOPUMBIE COH M OOJIOMKH Pa3IHIHBIX
MHHEPAJIOB.

l'uricoBbIif Meprens MOXKHO paccMaTpuBaTh Kak YHUBEPCAIBbHBIA Marepuan A 100aBKU K
[IeMEHTaM, TaK Kak B HEH CONCpKUTCA THUIC, PETYIUPYIOIIMA CpPOKHM CXBAaThIBaHHWSA, a TaKkKe
MEJIKOIMCTICPCHBI KapOOHAT KalblHs, TJIHUHUACTAas CyOCTaHIMA W JAPYrHEe MHUKPOHAIOJHHTENH, a TaKkKe
aKTHBHAs KPEMHEKICIIOTa — MyNIIoJIaHu4eckast qo0aBka [5, 6].

Teopernueckass ©0a3a, U1 OOBSICHEHHS SBJICHWH, NPOTEKAIOMIMX TP H3TOTOBICHHH U
WCIIOJIb30BaHUN BSDKYIMX Ha OCHOBE THIICOBBIX Mepreiiel, co3iaBanach Ha OCHOBE H3YyUCHHS MPOIECCOB
JeTHpATAIiH, THAPATAINH, JUCCOMAINHN, TEIUIOTH THAPATAIIMU M PaCTBOPHMOCTH THIICOBOTO Meprens 0e3
TepMoo0OpaboTKH, TepMooOpaboTanHoro B uHTEpBasie Temmeparyp ot 100°C o 220°C u 000XKEHHOTO B
uHTepBaie temmnepatryp ot 500°C go 1000°C.

[lpn m3ydeHUM IeTuApaTaldyl TUICOBOTO MEPTrelisiX pasiMyHOTO COCTaBa HMpPU TEMIeparypax Ho
100°C nmo 220°C ycTaHOBJIEHO, YTO THIICOBBIC MEPrei Pa3IMyHOr0 XMMHUYECKOTO COCTaBa UMEIOT Paszinyue
B CKOPOCTH AETHUApATAINY MTPH HU3KUX TeMIleparypax, a coie 160°C 3TOT mporecc OJMHAKOB IS JTF000T0
THIICOBOTO Meprens. J(PQGEeKTUBHON TeMmepaTrypoi uisi TEpMHUYECKOW OOpabOTKM THIICOBOTO MEprels
seisercs 180—200°C (PucyHok).

l'uncoseiii Meprens paxe npu 100°C permapatupyerca no adruaputa. llomHas permaparanus
THIICOBOTO Meprens mpu Temmeparypax 180—200°C cosepmaercs B Teuenne 5—10 mun. [Ipu Tepmudeckoit
00paboTKe THIICOBOTO Mepreiisi HarpeBaHHe HE0OX0AMMO IIPOBOIUTE PABHOMEPHO, [UISl Yero PEKOMEHIYETCs
UCIIOJIb30BaHNE BPAIIAOMINX TIeYeH HIIM TUTICOBAPOYHBIX KOTJIOB.

OntumaneHasi —TeMmIeparypa TepMHUYeckor o0paboTku runcoBoro wmeprenst (180—200°C)
NOATBEPKIACTCS M3YYCHHEM THApATallid BSDKYIIETO Ha OCHOBe rumcoBoro meprens (BI'M) pasmuynbIx
MECTOPOKACHUH, TepMOOOPaOOTAaHHOTO TPU Pa3IMYHBIX TeMIlepaTypax. MaKkCUMalbHOW CIIOCOOHOCTBIO K
ruapatanmn  obmamaer BI'M, TepmooOpaboranneie mnpu 160—180°C. lloBbeimeHne TemrepaTypbl
TEepMOOOPaOOTKM CHI)KAET KOJIMYECTBO CBS3aHHOW BOJBL. B rumcoBoM Mmeprene, TepMooOpabOTaHHOM TpH
160—180°C mpornecc ruapaTaui MPOXOAUT HONMHOCTHI0. OOXHUT Mpu 0oJiee BHICOKOH TeMIlepaType OYeHb
CHJIBHO 3aMeJUIsieT CKOPOCTh THJpATaIliy U CO/IepKaHNe THAPATHOI BoJbI B cocTaBe BI'M.

s o0bsicHenus cBoiictB BI'M B 3aBHCHMOCTH OT TeMIIepaTypbl TepMUYECKON 00paboTKH (00KHUra)
U TPOLIECCOB, MPOMCXOJAIIUX MPH OOXKUTE THIICOBOIO MEpreis, ObUI M3y4eH MEXaHW3M JHCCOLHAIUM
rurcoBoro meprens. OnpeneneHne CTENEHH AUCCOLMALMH I10Ka3ajo, YTO TOTEpsS MAacChl y THIICOBOTO
Mepreds 3HaYUTENbHO MPEBOCXOIUT TOTEPI0 MACCHI THIICA.
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PucyHok. BiusiHue TeMIiepaTypbl TEPMUYECKONH 00pa0OTKH TMIICOBOTO MEPrelisi Ha CTeNeHb OTHOCHTEIIbHOM
JieruIpaTanun (a) 1 OTHOCUTEIbHYIO IPOYHOCTh BSDKYIIEro HAa OCHOBE ruricoBoro mMepreist (BI'M)
(6): mpu conmepxannu SiOz: 1 — 10%; 2 — 20%; 3 — 30%

OcHoBeiBasick Ha MeToze noriomenust HoS, SOz, SO3, CO3z ObuT M3y4eH MeXaHW3M JHCCOLUAINN
BI'M, u ObIJIO yCTaHOBIIEHO, YTO JUCCOLMAIMA TMIICOBOM KoMIoHeHTH BI'M HaumHaeTcs mpu Temmeparypax
MEHBIIINX, YeM Yy YUCTOTO ruiica. Tak ke cHmkaeTcs Temmeparypa aucconuanuu CaCOs, HaXOIAIIEToCs B
cocrae BI'M. IIpu 700°C mnpoueHt paznoxenus rurnca B BI'M cocraBmger 10—20% wu BbIme, a
Jucconnanys kKapOoHaTa KaibLus P 3TOH e Temneparype gocturaetr 50%.  Wsyuenme — guccoumanuu
BI'M paznu4HOro cocraBa MOKa3ajao, YTO CTENEHb AWCCOLMALMU MX HE H3MEHSETCS INPONOPLUOHAIBHO

COACPIKAHUIO THUIICA, 4 3aBUCUT OT KOJMYCCTBCHHOI'O COOTHOHICHHA KOMIIOHCHTOB Hecyﬂb(l)aTHOﬁ qacTu
BI'M.
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[Ipenmerom ocoboro m3ydenus crana pactBopuMocts BI'M. PacTBopumocTs THIICA B TPUCYTCTBUU
MaJIO- U XOPOILIO PacTBOPUMBIX COJIEM M3ydeHa JOCTATOYHO IOAPOOHO, M STH COJIM PACCMATPHUBAIOTCS Kak
aKTUBHBIE MHHepaibHble 100aBku. A BI'M sBnsieTcs mMpUpOAHON MEXaHWYECKOW CMEChi0, M3HAYaJIbHO
coJepKaliel Hog00HbIe KOMIIOHEHTHI.

PacTBOpHMOCTE THIICOBOTO Meprens Te€M BBILIE, YeM OOJIbIle COACpKaHNe TUIIca, IPU ATOM pa3HHUIA
B PacTBOPUMOCTH THIICOBBIX MEpreiel pa3iuYHOTrO COCTaBa HE IPONOPLUOHAIBHO COACP)KAHUIO B HHUX
rurnca. OKa3pIBalOT BIMAHUE KaK Hecyslb(aTHbIE IPUMECH, TaK U BECh XUMHUUECKUH COCTAaB.

['uricoBbIi Meprenb UMEET PaCTBOPHUMOCTH OOJBIIYIO, YeM HEOOOXKEHHBIN runc. Paznnune mexmy
runcoBoro meprenst © BI'M tepmoo6paboranuasiM npu 200°C ueBenmko. [lo Temmeparypsr odxura 500°C
COXpaHseTCs HEKOTOpas MPONOPILHOHANBHOCTh MEXIY YBEIMUEHHEM COJEP)KaHHUEM THIICA U YBEIMYEHHEM
PacTBOPUMOCTH TMIICOBOTO MEPTEIsl.

Huccormanmst, Haxonsmerocs B I'M kapOoHara kameitus u Apyrux npumeceit npu 700°C u Beie,
3HAYUTENbHO W3MEHseT KapTUHY pacTBOPUMOCTH. B NpPOTHBOMOJIOXKHOCTH pPAacTBOPUMOCTH THIICA,
IPONOJDKUTENIBHOCTh OOKura or 1 10 4-X 4acoB HE YMEHBIIAET PACTBOPHUMOCTH THMIICOBOTO MEPIels.
[MoaTBepkaaeTcsi MPEANoIOKEHUE, YTO TUIIC B THIICOBOM Meprejie He NpeTepreBaeT MOAM(DUKAIMOHHBIX
MIpeBpaIleHUi, XapaKTepHBIX ISl YUCTOTO TUIICa.

PactBopuMocTs rHmIcOBOTO Meprens, oboxokeHHoro mpu S00°C m 600°C  (HecmoTpst Ha
JUCCOIMAINIO) TPAaKTHYECKU Takas >Ke€ KaK y THUICOBOro Meprens, oboxokenHoro mpu 200°C. 3to
MOKA3bIBAeT, YTO HEPACTBOpUMas MoauduKanms rurca 1Moo He o0pa3yercs, TM00 ee coaepKaHne MHU3EPHO
[0 CPAaBHEHMIO C PAacCTBOPUMOHN 4YacThi0. PacTBOPMMOCTH TMIICOBOIO Meprens Oojblie 4yeM OO0O0KKEHHOIO
THIICA, TOT/IA KaK 000X KEHHBIN TUTIC UMEET PACTBOPUMOCTE B 5 pa3 OoJbIy10, 4eM He0OO0MKEHHBIH.

Bspxymue cBOWCTBa I'MIICOBOTO Mepreiisi B Ipolecce O0KHIra INOJDKHBI M3MEHSATHCS WHA4ye, YeM y
runca. s xapakrepuctuku pasznuuHblx BI'M mpoBeneHo uccienoBaHue TEIUIOTHI ruapatauuu BI'M,
MOJY4YEHHBIX IIPY PAa3IHMYHbIX TEMIIEpAaTypax 00pabOTKU TUIICOBOIO MEPreis. Y CTAaHOBJICHO:

- B BI'M paznuuyHoro cocrasa TEIUIOBBIACICHUE PA3JIMIHO,

- IpH 0oJiee BBICOKUX TEMIIepaTypax 3TO pasjiHuue yCyryosercs,

- rerutoBbieneane BI'M o0xwura ceimie 200°C Maio 3aBHCUT OT COJIEpKaHMsI B HEM THIICA,

- MeXaHW3MBbI TeruioBblienenns y BI'M u rurica He TOXJIECTBEHHBI, OCOOCHHO TMPH TemIepaTypax
6omee 500°C,

- CONOCTaBJICHHE MAAHHBIX M0 TEIUIOBBIACICHUI0O W THAPATallMMd IIOKa3bIBA€T, YTO IPOLECCHI
TEIUIOBBIICTICHUA TMPOJOJDKAIOTCS  AOJbIIe, YeM THApaTanus. OJTo OOBSICHSIeTCd KpHCTan3aluei
JBYBOJIHOTO THIICAa U3 KOJJIOWAHOM CMECH M TOKAa3bIBAa€T, YTO IMPOLECCHl CXBaThiBaHMS U TBepAeHus BI'M
MpoTeKaroT 1Mo cxeme A.A. balikoBa. mpy 3TOM NEpHO]] KoutouAanuu B pactBope BI'M niutcst qomsiie, deM
B THIICOBOM;

C TIOBBILICHHEM TeMmIeparypsl oOxkura rumcoBoro meprens (1o 200°C) cuIbHO YMEHBLIAIOTCS Kak
TEIUIOBBIJIETIEHNE, TaK U KOJIMYECTBO CBsI3aHHOW BOABI. IIpu GoJiee BRICOKMX TeMIepaTrypax 3Ta 3aBUCUMOCTh
HE MPOSIBIISAETCS, U MOTYT OBITH Aa)Ke CIIydau MOTJIOIIEHHS Teria.

Oo6xwurom runicoBoro Mepreist npu Temmeparypax 800—1000°C MOXXHO MOTYYHUTh THAPABINIECKOE
BSKyIee — cyibdaTupoBanHbiil ruapasnndeckuii memMeHT (CI'Ll). M3yuenne cocraBoB CI'L] mokasano ero
MEHBIIIYIO BOJOIPOHHUIIAEMOCTh IO CPABHEHUIO C TUIICOM.

W3ydenne BIusSHUS pPa3NIUYHBIX J00ABOK Ha CBOWCTBA OO00XOKEHHOTO THIICOBOTO MeEpTeds,
YCTAHOBJIEHO, 4TO Hambosnee 3()(EeKTUBHBI pa3inuHble NUTaKH. MakcuMaibHbli 3(dekT mocturaercs
nobaskoi nuiaka Kk oboxckeHHoMy npu 600°C CI'Ll ¢ monydeHneM ruApaBiIndecKoro BsDKYILETO C BHICOKON
aKTUBHOCTHIO (mpouHOCTHIO). Jlo6aBka obosxoxeHHON mpu 800°C riavHBI BBI3BIBAET HEKOTOPOE YBEIHUYEHHE
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MEXaHWYeCKOW MPOYHOCTH NP BOAHOM XPaHEHHH, a MPHU BO3AYIIHO-CYXOM XpaHEeHHHU mobaBka a0 20% He
BBI3BIBACT CHIDKCHHS MEXaHHYECKON MPOYHOCTH.

CBoeoOpasue coctaBa CI'L] mo cpaBHEHHIO C JPYrUMH BSDKYIIMMH TpEATONaraeT H3yueHHe
orHecTolKkocTH 3THX Kommo3uruii. BI'M (CI'L]) ropa3mo 0ojiee OTHECTOMKH, YeM THIIC W MOPTIAHAICMEHT.
Pexomennyetcs npumenenue pactBopa CI'L] ans cTpouTenbCTBa TEIIOBBIX arperaToB (IeUei, CYyIIMIOK H
mp.), UMeroNmX Temmeparypy Harpea Ao 1000°C, u anst OTAENKH mede, paboTaromMX MpHu 00Iee BRICOKOM
TeMIeparype.

[IpoBeneHs! nccnenoBaHus MO UCMOIB30BAHUIO TUTICOBOTO MEPTelis ISl MOMyYEeHUs, JeKOPaTHUBHOTO
Bsokymero (ma ocHoBe CI'Ll). IlomoOpaHbl KpacWTenN MHHEPAIBHOTO IPOWCXOXKACHHSA, OpPTaHHYECKHUE
MUTMEHTBI — HeycTonuuBbl. [IpuMmeneHue 1BetHoro BI'M mo3BoyiseT OpraHHM30BaTh apXUTEKTYPHYIO
oTHeNnKy (hacaios.

UccnenoBanue BIUSHUS JOOABKH OOOXKEHHOI'O THUIICOBOTO MeEpreisi K pa3iuYHbIM I[IEMEHTaM
OCHOBBIBAJIOCH Ha padorax B.H. FOHra nmo MmukponamnonHutesm [7, 8], kK KOTOphIM, B JAHHOM ClIy4dae, MOXKHO
OTHECTU MEJIKOJMCIIEPCHBIN KapOOHAT KalbIlHs, KPEMHE3eM B aKTUBHOW (hopMme, BOIOPACTBOPUMEBIC COJIH.
HccnenoBanne cBOMCTB M cocTaBa 000KKEHHOTO TUIICOBOTO MEprefisl Mmokas3ala MepcrleKTHBHOCTh 00aBKU
€ro K IIeMEeHTaM.

Brusinue 100aBKH THIICOBOTO MEPreis Pa3lIMYHbIX COCTABOB HA PEOJIOTUUCCKHE XapaKTEPUCTUKU
[EMEHTHOTO TecTa TPOBOAWIACHE C HCIOJNB30BAHUEM THUIICOBBIX Mepreieid ¢ coJep)KaHueM THIca
(CaS04-2H,0) ot 23,48% mo 59,48%. Jlo3upoBKa THICOBOro meprens cocrasistia 15%, 20%, 25% B
HE00O0XKEHHOM BHjIe; o0xwur npoBowics mpu 170°C, 550°C, 700°C u 900°C.

Omnpenenenue KOJIMYECTBA BOJBI ISl TECTa HOPMAIBHOW T'YCTOTBI IIPU BCEX TEMIIEpaTypax O0KuTra
THIICOBOTO MEprelis U MPH BCEX JO3MPOBKAX MOKA3allo, YTO OHO MEHSETCS HE3HAYMTENBHO, U MPAKTHICCKU
BCETJ]a COBIAJaeT C KOJWYECTBOM BOABI HeoOXomumoMm mpu nobaBke 2,5% rumca. V3yuenune cpokoB
CXBAaTBIBAHUS MTOKA3AIIO:

- HE BBIABJICHO 3aKOHOMEPHOH 3aBUCHMOCTH MEXJY CPOKAMHU CXBAaTBIBAHHS W COJACPKAHUEM
CaS04-2H,0 B rucoBoro Mepreist ¥ €ro TeMIEpPaTypoi 00KuUTa;

- HEKOTOpBIE THIICOBHIE MEprelid B HEOOOXOKEHHOM W TepMooOpabotanHoM mpu 170°C Bumax He
3aMeIJISIFOT CPOKOB CXBaThIBAHHSA U TPeOYIOT sl 3ol nenu ookura mpu 500—550°C. Dro mpucyiie Tem
THIICOBBIM MepressiM, TepMooopadoTanHbsiM pu 170—200°C koTopbie CXBATHIBAIOTCS OYEHb MEJJIEHHO;

- HEKOTOpbIC THUIICOBBIC MEPrelid  BBI3BIBAIOT 3aME/JICHHME CPOKOB CXBAThIBAHUS, KaK B
HEO00XOKEHHOM, TaK U 000KEHHOM BHU/IE;

- 100aBKaMH1 TUTICOBOTO MEpresisi MOXKHO PEryJIMpOBaTh CPOKH CXBATHIBAHUS IIEMEHTOB.

OneHka mpezena TPOYHOCTH TPU PACTSDKEHHH 00pa3loB IUIACTHMYHOTO pacTBopa (6e3 mecka)
nokazana, 4ro jpobaska 15%, 20%, 25% BI'M He cHmXaeT MeXaHHYECKOH MPOYHOCTH O CPaBHEHHIO C
neMeHTaMu ¢ 100aBko# 2,5% rurca, Kak Ipy BO3IYITHO-CYXOM, TaK U MPHU BOJHOM XpaHeHuu. Mckirouenue
COCTaBIISIET THIICOBBIN Meprenb, 00oxokeHHbIH mpu 900°C, KOTOpHIH 3HAYNTETTHHO CHUXKAET MPOYHOCTh MPH
CYyXOM XPaHEHUH U BBI3BIBACT MOJHOE Pa3pyIICHUE IIEMEHTHOTO KaMHs MIPY BOJTHOM XPAaHEHWUHU. JTH JaHHBIC
MOJITBEPKJAIOT UCTIBITAHUS HAa Pa3pbIB U HA CXKaThe 00pa3IoB HAa OCHOBE PACTBOPOB JKECTKOH KOHCHUCTEHIMH
(1:3). HoGaBka pa3mWIHBIX OOOXKEHHBIX THIICOBOTO Meprens A0 25% He BBI3BIBACT CHIDKCHHE
MEXaHUYeCKOW NPOYHOCTA. MOXKeT OBITh PEKOMEHJ0BaHA i1 NOPTIAHAIIEMEHTa, IIOCIE TECTOBBIX
HUCTIBITAaHMM.

Hements! ¢ Gonbmum conepxanueM SOz qaroT HeOOJNBIIOE CHHKEHHE MEXaHHYECKOW MPOYHOCTH
IpY paHHUX CPOKax XpaHeHHs. B mectu Mecs4HOM BO3pacTe U BbIILIE — HA00OPOT, YeM OOJIbILe COAEP)KaHHe
SO3 (10 9%) TeM MexaHWYecKasl IPOYHOCTD BbIIIEe. DTH BBIBOJIbI MOATBEPKIACHBI JaHHBIMUA B.A. Kunaa u
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B.M. Jlexaera [8, 9].

BBenenne 0003KEHHOTO TUTICOBOTO MEpPrelis B cocTaB HopTiaHaneMenTa 10 9% mo SOs BBI3BAIO
HEOOXOIUMOCTh HM3yueHHe CBOMCTB I M-MomuduuupoBanabix mnoptianauementoB (IILI'M) u, B mepyto
ouepellb WX TEPMHUYHOCTH (TEIUIOBBINEICHHN). YCTAaHOBIEHO, YTO KOJMYECTBO TEIDIa, BBIIENSEMOE MpH
TUIpaTaliy eMEHTa, 3aBUCUT OT COCTaBa 3TOTO IIEMEHTA, a MPU MOAU(UKALINN OCIIOKHSIETCS IPUCYTCTBHEM
TUIICA U IPYTUX COCOUHEHUIL.

KonuyectBo Temna, BblAEIAEMOE OpH TUApaTalUU IMOPTIAHAUEMEHTa, HE IPOMNOPLMOHAIBHO
TEIUTOBBIICTICHUIO, COCTABIISIIONINX €0 MUHEPAIOB, M HEOONBLIOE pa3iuiue B COCTABE LIEMEHTA YacTo JacT
OOJBIIYIO pa3HHUILy B KOJIHYECTBE BBIACIAEMOTO Teruia. TernioBhIIeIeHre U THAPATAIS MOKET U3MEHSTHCS B
3aBUCHMMOCTH OT TOHKOCTH TOMOJIa, COAep KaHUs IIEeNoYe U APYruX COEAMHEHHUH, OT CTENEeHH O0XKHra, OT
criocoba xpaHeHuss u aAp. TemnosbyaencHue I[II[I'M moutm B 3 pa3a MeEHbIIE, YeM Y KCXOJHOTO
MOPTIAHALEMEHTA.

[Ipu nobGaBke TMIICOBOTO Mepreis K MOPTIaHALEMEHTY IOIyYaeTCs paclIupstonuiics memeHt [10].
B tex ciydasx, koraa HeT HeOOXOAUMOCTH B MPUMEHEHUH OBICTPOTBEPACIOIIETO [IEMEHTA, PACIITHPSIONTHIACS
TJTIMHO3EMUCTHIA IIeMEHT MOXKeT ObITh 3ameHeH Ha [ILII'M. YBemumdenue noszupoBkn BI'M yBennumBaer
pacUIMpPsIEMOCTb LIEMEHTA.

Obwue 66160001

B runcosom mMeprene coaepikarcs pacTBOPUMBIE B BOAE COJIM, KOTOPhIE MOT'YT OKa3bIBaTh BIIUSHHE
Ha €To BSDKYIIUe CBONCTBA. Jleruaparanys U ruApaTalys TUICOBOIO MEPrelis 3aBUCAT OT €0 XMMUYECKOro,
MHUHEPaJIOTHUECKOTO COCTaBa M TEMIIEpaTypbl TepMooOpaboTku (o0kura). M3meHeHHWe BIUSHHS DSTHX
CBOWCTB B 3aBUCHMOCTH OT TEMIIEpaTypbl OOXKHIa HPOSIBISETCS B MEHBIIEH CTENEHU 10 CPABHEHHIO C
M3MEHEHHUEM BIIUSHUS 3TUX CBOICTB IS THIICA.

W3yuenne mpoueccoB OUCCOLMAINU IMOKAa3bIBAET, YTO MPOAYKT OOXKHUIra THMIICOBOIO MEprens MpH
Temrneparypax 6osiee 700°C HOIKEeH CHIIBHO OTJIMYATHCS MO CBOMCTBAM OT THIICA, OO0XKKEHHOTO IPU 3THUX
K€ TeMIieparypax.

PacTBOopuMOCTE THIICOBOrO Mepresisi B HEOOOMOKEHHOM W OOOXOKEHHOM BHIAX, a TakKXkKe B
3aBUCHUMOCTH OT TEMIlepaTypbl OOXKHUTa W3MeHsieTcsl cuibHee, yeM runca. Cynbdar Kaublis B COCTaBe
BSKYIIIETO Ha OCHOBe rumcoBoro wMmeprens (BI'M) pactBopsercs mydmie, 4eM B THICE, YTO JejaeT
1esnecoo0pasHpIM HMCHojab30BaHHe BI'M He TOJNBKO Kak caMOCTOSATENBHOE BSDKYIEE, HO M B KauecTBe
JO00ABKH K Pa3InYHBIM IIEMEHTaM.

Kanopumerpuueckue uccienoBaHusi MO3BOJSIIOT OOBSICHUTH IPOLECCHl, MPOUCXOISIINE TIPH
TEPMHUYECKOH 00pabdOTKE THIICOBOTO MEPTeis U er0 IPUMEHEHHH, a TAK)Ke MO3BOJISIIOT OLEHUTh TEPMHYHOCTD
BSDKYIINX, MOJAM(DUIIUPOBAHHBIX THIICOBBIM MEPTreieM.

Wzyuenne BnusiHUS Temmeparypsl oOxkura runcoBoro meprens ot 170°C mo 1100°C Ha cBoiicTBa
BSDKYILIETO ITOKA3allo, YTO CBOWCTBA OOOMOKEHHOTO MaTepHaja TpH TeMIlepaTypax OOKHra ChIPbs BBIIIE
500°C m3MmenstoTcst WHaYe, 4eM y o0oxokeHHoro rurca. Ooxxurom rumncooro meprens mpu 850—1000°C
MOJKHO TIOJIYYHTh THIPABINYECKOE BSKYIIEe, OTIMYAIONIEeCs] OT OCTPUX-TUIICA, W HA3BaHHOE
CyIb(QaTHPOBAHHBIM [IECMEHTOM.

Bsoxkymme Ha ocHOBe MOAMGUIMPOBAHHOTO THUIICOBOTO Mepreisi 0Oojee OrHECTOMKH YeM
MOPTJIAHIAIIEMEHT MM THUIIC U MOXKET OBITh PEKOMEHIO0BAaHO K MpUMeHeHuto 10 temreparyp 900—1000°C.
Bspkymiee Ha ocHOBE TepMOOOpaOOTaHHOTO THIICOBOTO MEpresisi MOXKHO INMPHUMEHSTHh KaK JIEKOpaTHBHO-
OTJENOYHbIl MaTepual W He TONbKO Kak HuHTepbepHbld (BI'M), HO u kak ¢acaguplii (Ha OCHOBe
cyibhaTupoBaHHOrO IieMeHTa). [logo0Has OTaenKa SBJISeTCS ¥ MOPO30CTOHKOM M morojoycroiunBoii. [lpu
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MIOIIEPEMEHHOM YBJIQ)KHEHUU M BBICHIXaHUH IPOYHOCTH OTAEIIOYHOTO CJI0S YBEJINUNBACTCS.

JobaBka rumcoBoro mepreis (HeoOoxokeHHOro u oboxokenHoro mpu 170°C, 550°C u 700°C) k
NOPTAAHALIEMEHTY TMPH COACpKaHUHM ABYBOTHOTO cynbhaTta Kampuusi oT 23,5% mo 63% He yMmeHbIIaeT
MEXaHMYECKOH IPOYHOCTH IeMeHTa. J[00aBKOW TMIICOBOIO Mepreiisi MOMKHO PperyjJupoBaTh CPOKU
CXBaThIBaHUS MOPTIaHILEMEHTA.

XUMHUYECKHH COCTaB TMIICOBOIO Mepresis (Pa3iudHbIX MECTOPOKACHUHM) MPAKTUYIECKHU HE BINSACT Ha
IPOYHOCTHBIE XapaKTEPUCTUKA MOTU(PHULIMPOBAHHOIO MOPTIAHILEMEHTa, HO OKa3bIBACT BIUSHHUE Ha CPOKU
€ro CXBATbIBaHMSI.

Temnora rugpaTtandd M TBEPACHHA MOAMGMUIMPOBAHHBIX TIHUIICOBBIM MEpresieM LIEMEHTOB
MIPaKTUUYECKU B TPU pa3a MEHbIAsA, UeM Y UCXOJHOIO MOpTIaHALEeMeHTa. Takue npuMecH Kak KpeMHE3eM U
THIIPOKCHUIBI XKeJie3a CIOCOOCTBYIOT CHIIBHOMY CHIKEHHIO TETUIOBBIICICHUS TP TBEPACHUH LIEMEHTOB.
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Aunomayus: B paboTe PacCMOTPEHBI CHUCTEMBI METAJIMYECKOHM KPOBIM C ABOMHBIM (ambLeM u
YCTaHOBJICHBI TPEOOBAHUSI K U3OJSIMU 3TUX crcTeM. OCHOBHBIE METO/Ibl HCCIIEJIOBAHHS CIIOCOOO0B yTETICHHS
CKaTHOHM KPOBIH 0a3MpyIOTCSl HA HOPMATHBHBIX HCITBITAHHUSIX CBOMCTB TEIUIOM30JISIIIMOHHBIX MaTEpHAJIOB.

B nporuecce paboTs! 6bu1H pa3paboTaHbl TPeOOBAHUS K TEIUIOM30JISILIMM, METOJMKA OLICHKH €€ CBOMCTB
U PEKOMEHJAIMU 110 KOHCTPYKTUBHBIM PELICHUSM U 10 MOHTaXXy KpoBeiabHOro nupora. IIposeneH anamus
9TUX PELIEHUM M ONpeAeNeHbl MEPCIEKTUBBl MX WCIOIb30BaHMs IPU CTPOUTENBCTBE KOTTEMKEH W
MaJIOATAKHBIX 3/1aHUH.

Abstract: The paper discusses the system of metal roofing with double seam and installed insulation
requirements of these systems. The basic research methods of pitched roof insulation methods are based on
the standard test the properties of thermal insulation materials.

In the process, we have developed requirements for the thermal insulation properties of its evaluation
methodology and recommendations for design solutions and the installation of roof pie. The analysis of these
solutions and identify prospects for their use in the construction of cottages and low-rise buildings.

Kniwouesvie cnosa: @aJIBIIeBaSI MCTAJNIMYECKasA KpOBJIsA, CHCTEMa H30JAIUH, MHUHEpaAJIbHas BaTta,
0asanbTOBOE BOJIOKHO, ICHOIIOJIUCTUPOJI, SKCILTyaTallMOHHAA CTOMKOCTb.

Keywords: seamed metal roof, insulation system, mineral wool, basalt fiber, foampolystyrene,
operational stability
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Pa3BuTie Mano3TaXXHOrO CTPOMTENILCTBA U IOBBIMICHUE €r0 KauecTBa IPEAINOIaracT MCHOJIb30BaHUE
COBPEMEHHBIX TEXHOJIOTMH BeNEHHS pPadOT M COBPEMEHHBIX KOHCTPYKLUMH, B TOM YHCIE€ U CKaTHOH
¢anbuesoit kposnu [1, 2].

danblieBas KpOBIs Ha CErOAHAIIHUI JEHb SBISIETCS] CaMbIM HaJeKHBIM KPOBEJIbHBIM MOKpheITHEM. OHa
NpeACTaBIsieT cCOO0H METaJUIMYeCKUe JIMCTHl JUIMHOW, KaK MPaBHiIO, OT KapHW3a 0 KOHBbKA, COCAWHEHHBIC
MEXIy CcOOOH CIielUaIbHBIM 3aMKOM, KOTOpBIM Ha3biBaeTcsl «(panpuem». CyllecTByeT HECKOJIIBKO BUAOB
(danbIeB: cTosYMe, JIeKadwWe, MBOWHBIC, OAWHApPHEBIE, camo3amienkuBarontuecs [3]. Camoe kpacuBoe H
HAJI)KHOE UCTIOJTHEHHE (haTbIICBOM KPOBJIM — 3TO TaK HAa3bIBAEMBIN JBOWHOM CTOSUUH (asbll.

Heotinoti  cmosuuii  ¢arby — YCOBEPIICHCTBOBAaHHE MEPBOHAYAIBHOTO IIOJIOTOrO  (aiblia,
COOTBETCTBYIOIIETO ITPOCTOMY CTOsSTUeMy (aiblly. TepMUH «IBOMHOM CTOSUNH (hanblly XapakTepu3yeT OAuH
U3 KJIACCUYECKUX BApPHAHTOB MPOAOJIBLHOIO COeAUHEHH 00K 0 OOK JIeKaIIMX JIUCTOB BHE YPOBHs BoAbI. [Ipu
MHHHAMAaJIbHOHM BBICOTE (paymbia 23 MM, ITBOHHOM cTOSYHMEA (DaibIl 3alTUINCH OT MPOHHKHOBEHUS JTOXKICBOM
BJard 0e3 MpuMeHEeHHUs JOTOHUTENbHBIX Mep [4, 5]. Bo BceM mupe 3apekoMeHaoBalu ce0si M3rOTOBICHHBIE
Ha 3aBOJI€ KapTHHBI C BBICOTOW ABOWHOTO crostdero gampna 25 mM. OKaHTOBKa W 3aKphITHE TPO(UIL
NPOU3BOJATCS BPYYHYIO HMJIM C IMOMOIIBIO MPOQHIMPOBOYHOrO CTaHkKa. Kpome TOro, BO3MOXHO TaKke
UCIIOJIHEHHE TaKUX OCOOBIX ()OPM, KaK BBIMYKJIbIE W BOTHYTHIC M3THOBI MM KOHMYECKHE JUCTHL. biaarogaps
PasHOOOPa3HIO UCTIOJIHEHHS AeTanell Ipy MOMOIIX ABOMHOTO CTOSIUEro (ajblia 3Ta TEXHUKA ITOAYEPKUBAET B
PABHOH CTENIEHU BO3MOKHOCTH KaK TPaJAULIMOHHOM, TaK U COBPEMEHHONU apXUTEKTYPBI.

Cpok 0e3peMOHTHON cIy»Obl (panmbIleBOl KPOBIM 3aBUCHUT OT BHIAa MaTepualia, W3 KOTOPOTO OHa
M3TOTOBJICHA, HKCIUTYyaTaALlMOHHONW CTOMKOCTH M30JIALIMOHHBIX CJIOEB, KOPPEKTHOCTHU MIPOEKTa U IPaMOTHOCTU
MoHTaxa. DasnblieBble MaHEIH-KapTUHBI, B 3aBUCHMOCTH OT BBEIOPaHHOT'O MaTepualia, YKIaIbIBalOT JHO0 TI0
pa3pekeHHOU oOpemieTke, TU00 MO CIUIOMIHOMY OCHOBaHUIO. CIIIONTHYIO OOpEeHIeTKy Bceraa 00sS3aTelbHO
yCTpanBaTh B MECTaX MIPUMBIKAHWH, KAPHU3HBIX CBECOB, KEIO00B H T.1I.

Monmaoic d1eMeHmo8 KposenbHO20 Nupo2a BKIIOYAET MOHTX IapOM30JILUU, THUAPOU3OJISLIUH,
yTEIUIUTeNs, OOPEIIeTKH W MOATOTOBKY OCHOBaHMS MMOoJ (HUHHUIIHOE NOKphiTHE. lloakpoBenbHBIN mupor
BBITIOJIHSCT JIBE OU€Hb BaXKHbIC QDYHKIMU: menio- u cuoposawumuyio [6, 7].

CraHzapTHBIA BapuaHT KOHCTPYKLHMM KPOBEJIBHOTO IMPOra BBINJIAMT CIEAYIOIIMM 00pa3oM:
MapOU30JIALIUS, YTEIUINTENb, THIPON30ISIIus. [IpUMeHeHre TEeTUION30JISIUN  00eCIeuuBaeT CHIDKEHHE
TEIUIONOTEPh B OTOMHUTEIBHBIN MEPHOJ W CHIKEHHE MeperpeBa MOIKPOBEIbHBIX MOMEUICHHH B JKapKHil
nepuoj. BaxHbIM sBIsieTCS MOIAEp)KaHHE CTAaOMIBHOCTH CBOWCTB YTEIUIUTENsI, KOTOpas OIpeAessieTcs
YCIIOBUSIMH €TI0 KCIUTyaTallud — MEXaHU4YeCKUMHU BO3/ICUCTBUSAMHU, YBIAKHEHHEM U TIP.

IIpakTuuecku Bce COBpEMEHHbBIE KPOBEJIbHbIE MaTepHalibl HAASKHO MPEAOXPAHSIOT JI0OM OT BHEIIHUX
ocajkoB. OJTHaKO Bjara v KOHJEHCAT MOTYT POHUKATh IOJ1 JIF000E KPOBEILHOE TTOKPhITHE. M3 Biara
NPUBOJUT K YXYALICHUIO CIOCOOHOCTH YTEIUINTENS Yep)KUBATh TEIUIO BHYTPHU MOMelleHHs. B cBsi3u ¢ 3TuM
B JIOME HapyIIalOTCsl YCIOBHS TEIUIOBOro Komopra, co3maeTcs mapHUKOBBIN 3¢ ekt u mosBisercs 3amax
celpoctd. IlomMuMo 3TOrO, Biara NMPUBOAWT K 3arHMBAHUIO JEPEBSHHBIX KOHCTPYKIUH U 00pa3oBaHMIO
TUIECEHH, BBI3BIBACT KOPPO3UIO METAUTMYECKUX KOHCTPYKLHHA, OTEPIO0 HECyIIEeH CIIOCOOHOCTH JEepPEBSIHHBIX
KOHCTPYKIIHH, KOPOTKHE 3aMbIKaHNS TIPOBOJIKH.

W3nuuinsist Biiara MOXKET MOSBUTHCS B TIOJKPOBEILHOM IIPOCTPAHCTBE B CIICAYIONINX ciydasx [8, 9]:

- HEBEpHBI MOHT@)X KpPOBJIM (HErPaMOTHO BBINOJHEHHBIE MPHUMBIKAHUS, BHYTPEHHHE €HIOBBI,
3aTeKaHusl B Cllyyae KalmmuisipHOTo 3 deKkTa npu MaliblX YKJIOHAX KPOBIH U T.I1.);

- IOBPEXXACHNE (PUHUIIHOTO TTOKPBITHS;

- KOHACHCAlUsl B pE3ylbTaTeé BO3HUKHOBEHHS «TOYKH pOCBD» Ha BHYTPEHHEH IOBEPXHOCTHU
(MHHITHOTO MOKPBITUS KaK €CTECTBEHHBIM U HEOTBPATUMBIH MPOIeCe;
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- OTCYTCTBHE WM HETPaMOTHO pEalu30BaHHAs TOJKPOBEIbHAs BEHTWIAIUS B pe3yibTare
€CTECTBEHHOM abCcopOInH (BIUTHIBAHUS) BIIATH ICPEBIHHBIMU KOHCTpYKImsimu [10].

Jnst  JUTMTENBHOTO 3KCILTyaTUPOBAHHUS JKWIBIX IOMCIICHUH OYEeHb BaXKHBIM SIBIIICTCS BOIIPOC
COXPaHEHHUS ONTUMAIFHOTO YPOBHS BIAKHOCTH, TaK KaK BJlara «HACTYIIAaeT» CO BCEX CTOPOH, U M3HYTPH, H
CHapyXH. BHYTpH >XKWJIBIX HOMEIIEHHH MOCTOSHHO BBIAGISETCS Blara B pe3yJIbTaTe >KU3HEAEATENbHOCTH
Jmonel, cHapyXu OyIIyeT TpHUpOJa, a BHYTPHM KOHCTPYKIIMH OOpa3oBBIBaeTCS KOHAEHcAT. Bcex 3tmx
MPOIIECCOB HENb3s M30eKaTh, HO COXPAHUTh KOHCTPYKITUH B ONITUMAIIBHOM PEKUME BIAXKHOCTH U JOOUTHCS
KOM(OPTHBIX YCIOBUH B JOME BO3MOKHO.

B kxadecTBe TETUIOM3OISAIUN MOTYT OBITh MCIIONIB30BAaHBI CIEAYIONINE TPYIITBI MAaTEPHAIOB: TUTUTHBIC
W3NS U MaThl HA OCHOBE KaMEHHOHN BaThl; IUNTUTHBIC U3/CIHs Ha OCHOBE 0a3aJIbTOBOTO BOJIOKHA, TUTUTHI U3
9KCTPY3HOHHOTO TEHOMONUCTHPOda. B yciaoBusix QanbleBoil KpOBIM TEIUIOM3OJSILUS HCIBITHIBACT
3HAYMTENFHBIC TEMIIEPAaTypHbIC Bo3neicTBUs (B JmuamazoHe ot -40°C jpo +70°C), BozneiicTBus,
MIPEJINOJIaralolie SMUCCHIO BOJIOKHA (ITPU M30JIALMHU C BEHTHJIMPYEMOM 3a30pOM), pa3MsrdeHue nojauMepa,
BO3JIEMCTBHA KaIeIbHOHN KUIKOCTH (B pE3yJIbTaTe MPSMBIX MPOTEUEK TN KOHIEHCAIINY BIard Ha MeTallIe.

OKCHEpUMEHT ObIJI HAmNpaBiICH Ha HCCICIOBAaHUE OKCIUTYaTallUOHHOH CTOHKOCTH —W3JCIIHIA,
UCTIONIB3YEMBIX TPH  YTCIJICHWHM CHUCTeM (anbleBOW KpPOBIHM, Ha BBIABICHHE TPYIN HW3ICIHIA,
COOTBETCTBYIONINX B HAWOOJBIIEH CTEMEHW YCIIOBUSAM paOOTH B (allblIeBOM KPOBIE; HA OIEHKY ITyTel
MOBBILIEHHUS SKCILTyaTallMOHHON CTOMKOCTH TETIOU30JISALUH.

HccnenoBanns CBOWCTB TEIDIOM3OJSIIIMKA TPOBOJWIACH TIO0 CTaHAAPTHHIM METOAWKAM, a TaKKe C
ucnonszoBanreM meTogukun «MI'CY-POKBVYIJI» u skcmpecc-meroauku «MI'CY-ITACUC-MAKCMUP».
CornacHo meronuke «MI'CY-POKBVYIJI», wucnoimanusa Ha HCKYCCTBEHHOE CTapeHHE MIPOBOJAAT B
KITUMaTHYeCKO Kamepe B TedeHne 180 mukioB (3amopakwBaHHe-OTTauBaHHe-HarpeB). CTposT rpaduxu
3aBHUCUMOCTH TIpouHOocTH mpu 10% nedopmalyu W TEIJIONPOBOAHOCTH OT KOJIHMYECTBA LHUKIOB (Z) U
CPaBHHMBAIOT WX IO TPAaHWYHBIM YCIOBHSIM C 0a30BBIMH KPHUBBIMH, TIOCTPOSHHBIMH IJIs MaTepHhaiia C
W3BECTHBIM PacYeTHBIM CPOKOM 3Kcruryartaruu (50 ser). DKcrpecc-MeTo[uKa MPeIoiaraeT uCIoib30BaHue
CHENUANBHBIX KaMep KIMMaTHYECKHX KaMep U (OPCHUPOBAHHBIX PEKUMOB TEMIIEPATYPHO-BIIAYKHOCTHOTO
BO3JIEUCTBUSL.

HccnenoBanus CBOWCTB TEIUIOM3OJISLMOHHBIX HM3AEIHH TPOBOJMINCH B YCIOBHSX IHKINYECKHX
TEMIEPaTypHBIX Bo3neHcTBUM. Ilpu 3TOM B KadecTBe JOMOJHUTENBHBIX HArpy30K HCIIONb30BAIUCH
BUOpaIusi, CONSTHONW TyMaH, MPOAyBaHUE MaTephalia BO3yXOM C IENbI0 OIIEHKH dMUCCHH BOJOKOH. Ilocrme
Kaxapix 10 IMKIOB TPOBOAMICS OTOOp OOpa3lOB M OMpEAEICHUS] WX TEIJIONPOBOAHOCTH B CTaHIAPTHBIX
YCIIOBHUSIX, IPOYHOCTH Ha cxartue npu 10%-i nuHeliHol nedopmannu, CXKMMaeMOCTH, CPeIHEH IIOTHOCTH,
BHEIIIHETO BUJIa 00Pa3IIoB.

[To pesynbraTaM WCHBITAHUHA ONpEAETSUICS TpapuK 3aBUCHMOCTH TETUIONPOBOJHOCTH, (A), OT
KOJIMYECTBA IIMKJIOB, (Z); TAKKe ONpeIe/sUTUCh TpadUKi 3aBUCHMOCTH BO3LYXOIMPOHUIIAEMOCTH M MPOYHOCTH Ha
ckarve tipu 10-H0# Aedopmarun, 6(Z) = R10% (2), oT KoMUecTBa IUKIIOB; OMPEAETSUTHCH TPadUKN 3aBUCHMOCTH
CKHUMaeMOCTH, 1(Z), cpefiHel IIOTHOCTH, 6(Z), OT KOJMYECTBA IUKIIOB.

[Mokazarenn CTaOMIBLHOCTH BHEIIHETO BHWJA OIBITHBIX OOpPAa3lOB yCTAaHABIMBAINCH BU3yalbHO H
(GUKCHPOBAIKMCh U KaXJO0Tro OIbBITHOr0 obOpasia. Ilocme mnpoeemenuss 180 IMKIOB KIMMAaTHYECKHX
BO3JICHCTBUN «3aMOpPaXMBAHMS - OTTAMBAHUS — HArPeB» IO Pe3yJabTaTaM BH3yaJbHOTO OCMOTPA OIBITHBIX
00pas3I0B YCTAaHOBJICHO, YTO BHEUTHHUH BHUJ 00Pa3IOB HE MeHseTca. Bru3yalbHO HE YCTAHOBIEHO OTCIOEHUS U
BEIPBIBAaHHE BOJIOKOH MaTepualia, H3MEHEHHUs 1[BETa MaTepuaia U ero CIuomHocTy. MccaenoBaHusi CBONCTB
TETUTOU30JIALIMOHHBIX U3/IENIUH MPOBOMINCH B YCIOBUSAX NUKINYECKUX TeMIIEPaTypHbIX Bo3aencTBuid. [Ipu
3TOM B KaueCTBE JOMOJHUTENIBHBIX HArpy30K HCIOJIB30BAIMCH BUOpAIs, COJISTHOM TyMaH, HpOJyBaHHE
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MaTre€puajia BO3AYXOM C LECJIbI0 OIICHKW O9MHUCCHUU BOJIOKOH.
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Pucynok 1. MU3menenue cpeaneii miotHoctd TUM B 3aBUCHMOCTH OT KOJHYECTBA MUKIIOB (2): 1 — u3menust Ha OCHOBE
kameHHO# BaThl;, 2 — DIIC-mmThl; 3 — TUIMTH HA OCHOBE 0a3aIbTOBOTO BOJIOKHA

Pesynpratel skcmepuMeHTa mokasbpiBaloT (PucyHok 1), 4To KIMMaTWdeckue LUKIbI OKa3bIBAIOT
HaunOoJblliee BIMSHIE Ha MOBbIeHHe cpeqnelt miotHoctu JIC-m3nennii (D=0,022), B MeHbIICH cTeTIeHN —
Ha m3nenus u3 kameHHoW Batbl (D=0,011) n mpakTudecku He BIUSIOT HA IUIOTHOCTH M3JENUN Ha OCHOBE
6azanproBoro BonokHa (D=0). [Ipu 3TOM HHTETpaNTbEHOE H3MEHEHHE TUIOTHOCTH He 3HAYUTENBHO, TO €CTh BCE
BUABl H3JENUI MOTYT pacCMaTpUBAaThCS KaK MPUTOAHBIC JUIS TEIUIOM3OJSIMK  (ajblieBOH KPOBIH.
Wzmenenue mnotHoCcTH cocTaBisier 5S—12%.
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Pucynox 2. U3menenue TerionpoBogHoctd THUM B 3aBUCHMOCTH OT KOJIMYECTBA UKIOB (2): 1 — u3nenus Ha
OCHOBE KaMeHHO# BaThl; 2 — DIIC-mInThI; 3 — IUIMTHL HA OCHOBE 0a3aIbTOBOT0O BOJIOKHA

Knumaruueckue IUKIIbI OKa3bIBalOT HanOoJIblIee BIMSHUE Ha MOBBILIEHUE TerutonpoBoanocty JIIC-
mynemuit  (D=0,016), B wMmeHbpmieli cTemeHn — Ha wu3Aenuss w3 kKamenHoil Batel (D=0,011) u Ha
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TEIIOPOBOAHOCTh HM3ACIU Ha OCHOBe OazanpToBOro BoOJIokHA (D=0,006). Ilpm 3TOM HWHTErpaibHOE
W3MEHEHHUE IUIOTHOCTH HE 3HAYUTEIbHO, a HawTyulime nokasarenu y II1C-uznenuid, a nanee — y usaenui
Ha OCHOBE KaMEHHOI BaThl (PucyHok 2). MI3MeHeHue TermionpoBoAHOCTH cocTaBisier 2—9%.
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Pucynok 3. smenenune cxumaeMoctdt TIM B 3aBUCHMOCTH OT KOJIMYECTBA IUKIIOB (Z): 1 — u3enust Ha OCHOBE KaMEHHOMN
Bathl (620=20 %); 2 — u3aenus Ha OCHOBE KaMeHHO# Bathl (630=30 %); 3 — IUINTHI HA OCHOBE 6a3aJbTOBOTO BOJOKHA
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Pucynok 4. 3menenue nokasareneii npounoctu npu 10% nedopmarmu SIIC-mmr (R)
B 3aBHCHMOCTH OT KOJIMYECTBA LIHKIOB (Z)

Jns m3penuii w3 KaMEHHOW BaThl W 0a3aIbTOBOTO BOJIOKHA B KAa4ECTBE XAPAKTEPHCTHKU IPOYHOCTH
OBLJIO MIPUHATO U3MEHEHHE CKUMAeMOCTH 1o Harpy3koit; mis OI1C mut — u3menenue npounoctu mpu 10%
nedhopMaum.

DKCIEPUMEHT TOKA3aJI, YTO CKUMAEMOCTh M3JICTUI W3 KAMEHHOW BaThl B Pe3yJIbTaTe KIMMATHICCKUX
ucnbITaHUi Bo3pactaeT Ha 7—20% u TposBIsieTCsl B OOJbBINEH CTENEHU Y IUTUT, WUMEIONINX MEHBIIYIO
HavaJgbHyI0 cknuMaeMocTh (Pucynok 3). lloTeps mpoYHOCTHBIX XapaKTEPUCTHK HM3AETUil U3 0a3aIbTOBOTO

34


http://www.bulletennauki.com/

BIOJIJIETEHb HAYKH U ITPAKTHUKHU - BULLETIN OF SCIENCE AND PRACTICE
HayuHbLiL HcypHAT (Scientific journal)

http://www.bulletennauki.com/

BoJIokHa He mpeBbimaeT 10%. Xapakrepasie auddepentmansr mHaxoaares B uaTepBaie ot 0,011 mo 0,022.
IToTtepss mpoyHOCTH O0YCJIOBIEHA, B MEPBYIO OYEpelb, CHIDKEHHEM IMPOYHOCTHBIX XapPaKTEPUCTHK CBA3KH
(oTBEepkIEHHBIX (EHOJIOCTUPTOB) M, BO BTOPYIO OYepelb — OCIa0JIeHHEeM NPOYHOCTH KOHTaKTa MEXIY
OTBEPIKICHHOW CBSA3KOW M MHHEPAIIbHBIM BOJIOKHOM. Pa3pyIiieHust BOJOKOH MPaKTHYECKHA HE TIPOUCXOIHT.

Hns OIC-muT XapakTepHO 3HAYMUTENLHOE CHIDKEHHE IMPOYHOCTHBIX MMOKa3aTeslell B pe3yJbTare
KJIMMaTH4ecKux ucnbitanuii (Pucynok 4). Ipudem, yem GOJbIIe KOJIUYECTBO IHMKIOB «3aMOPAKMBAHHS —
OTTaWBaHUS — HArpeBa», TeM Oojiee WHTEHCHBHO MPOMCXOIUT MaJCHHWE MPOYHOCTH. DTO MOXKET OBITh
00BSICHEHO TIOCTETIEHHBIM pa3pylICHHEM MOIUMeEpPa B 00JIACTSIX MAKCUMAJIBHBIX TEMIIEPaTyp KIMMaTHUYECKUX
uctbiTanuit (+70°C).

OnTuManbHBIMU JUTSI TEIUIOM3OJISIIUK SIBIISTIOTCSL M3JIENIUsl Ha OCHOBE KaMEHHOHW BaThl. M3menus Ha
OCHOBE 0a3aJbTOBOIO BOJOKHAa HMMEIOT OONBLIYIO S3KCIUTyaTallMOHHYIO CTOMKOCTb, HO HMX HadajbHas
TETJIONPOBOIHOCT BBIIIE, Ye€M Yy W3ACIUA M3 KaMeHHO# Barhl W Bbimie neHa [11]. DIIC-muuThl UMEROT
BBICOKHUEC TCIUIOTCXHUYCCKUEC I10Ka3aTCiii, TCMIIBI CHWIXCHUA KOTOPBIX B PE3YJIbTaTC KIMMATUYCCKUEC
UCIBITAaHUI HE MPEBBIIAIOT HOPMATUBOB. CHIUKEHUE MPOYHOCTHBIX XapakTepucTuk DIIC-mauT npepblaet
YCTAHOBJICHHBIC HOPMATHUBBI U IO 3TOMY IMOKa3aTCJII0 3TH H3ACIIUA HE MOTYT 6I)ITI) PEKOMEHOOBAHbI IJId
TEIUTOM30JISALUHN CUCTEM CKaTHOW (asibIieBOM KPOBIH.
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BCHEHEHHBIE IIVIACTMACCHI B CHCTEMAX SKCILTYATHPYEMOM KPOBJIN
FOAMED PLASTIC IN SYSTEM OF OPERATED ROOFS
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Annomayusi: B paboTe paCCMOTPEHBI BCTICHEHHBIE TUIACTMACCHI, KOTOPBIE MMEIOT HU3KYIO TUIOTHOCTh U
TETUIONPOBOIHOCTD, YAOBIETBOPUTEIHHYIO CTOMKOCTh K PACTBOPAM CIIA0BIX KUCIIOT U mienodeid. OTMedeHo,
qTO UXx O6HII/IM HEAOCTATKOM SABJIACTCA I'OPHOYUCCTD.

OcHOBHBIE METOJIbI HUCCJICAOBaHUA OCHOBAHbI Ha HOPMAaTUBHBIX Tpe60BaHI/IHX n MCETOJUKaX
UCIBITAaHUH, pEKOMEHIOBAHHbBIX JJIs1 BCIIEHEHHBIX I1JIaCTMAacC.

B mporecce paGoThl OBUTH MOTYYEHBI PE3YIBTATHI IO CBOMCTBAM MEHOU3OIIMAHYPATOB M U3YUEHBI UX
MOKAa3aTeNld Ha COOTBETCTBHHM TPEOOBAHHSM, NPEIBIBIIEMBIM K KPOBEJIBHON  TETUIOWM3OJIAILNY.
[Ipoananu3upoBaHbl NEPCIEKTUBBI UCIIOJIB30BAHUS 3TUX MATEPUATIOB B KAUYECTBE TEIUIOM30JISIUU B CUCTEMAX
3KCIUTyaTUPYEMOU KPOBJIH.

Abstract. The paper discusses the foamed plastics which have a low density and thermal conductivity,
satisfactory resistance to sol-frames weak acids and bases. It is noted that a common drawback is their
flammability.

Basic research methods are based on regulatory requirements and test methods recommended for
foamed plastics.

In the process, results were obtained on the properties of foam isocyanates and studied their
performance on compliance with the requirements for roof insulation. The prospects of the use of these
materials as insulation in systems operated roof.
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Knioueswle cnosa: BCIIeHEHHAS IJ1acTMacca, TCIJIOMU30JIAINA, SKCILTyaTalluOHHAasA CTOﬁKOCTL, OTHCBOC
BOSHGﬁCTBHC, KPOBCIIBHBIE CUCTEMBI.

Keywords: foamed plastic insulation, operational stability, fire exposure, roofing systems

BcerneHeHHbIe TU1aCTMACCHI, HCIOJIB3YEMBIE B CTPOUTENBCTBE, 00Ja1al0T TpeMs OOIIMMH CBOICTBAMHU:
HU3KOH TEIIONMPOBOIHOCTHIO, 00YCIOBIEHHONH METKOSENCTO!N (1, KaK MPaBHIIO, 3aMKHYTO#) TOPHUCTOCTHIO,
CTOWKOCTBIO B arpecCHBHBIX MOJIAPHBIX cpenax M roproyectbio [1,2]. Huskas TemnonmpoBoIHOCTH H
CTOMKOCTB K CJIa0BIM HEOPraHWYECKUM PacTBOPUTEISIM (HallpUMeEp, BOAHBIM PacTBOpaM COJIEH MM KHUCIIOT)
JIeNaeT 3TU MaTepuallbl B BBICIIEH CTETIEHU MPUBJIEKATEIbHBIMU A7 IPUMEHEHHS B KaUECTBE TEIION30JIALIUU
[3, 4]. T'oprodecTs BCIIEHEHHBIX IIACTMACC — HAKIJIAABIBAET OINpelesicHHbIE OrpaHWYEHHs] Ha MX 001acTH
IPUMEHEHUSI U CTUMYJHUPYET HCCIICIOBAaHMSA, HAIPABJICHHBIC HA YIYYIICHHE «IIOXKAPHBIX» CBOMCTB 3THX
MaTepuaoB.

OpHoii U3 peanbHBIX 00JacTel MPUMEHEHHUS BCICHEHHBIX IJIACTMAcC, U B YACTHOCTH 3KCTPY3UOHHOTO
MOJU(PHUIIMPOBAHHOTO MTEHOMOIUCTHPOIA, SBISIFOTCS HHBEPCHOHHBIE KpoBiH. Co3naHue Temno3h(HeKTHBHBIX
HMHBCPCHUOHHBIX KPOBCJIbL CTAaJI0 BO3MOXXHBIM B PE3YJILTATC MOJIYUCHUA 1/131[@11/1171 Ha OCHOBEC 3KCTPY3HUOHHOI'O
neHoronuctupona (XPS-mmr). DTOT Marepwan BIepBBIE TOSBHICS B OTCUYECTBEHHON CTPOUTEIBHOM
npakTuke B cepenuHe 70X ronoB, U3rotorieHue ero B Poccum Havanoch B cepeaune 90x, a ceilvac, ero
MIPOM3BOCTBO OCBOEHO Ha AECATKAX OTCUECTBEHHBIX 3aBOJIOB.

OtedecTBeHHBIE MOMUGUKANHN, OONamarIe BBICOKOW MpoyHOCThI0 (Tabmuma 1) mo3Bomser
HCIIOJIB30BaTh 3TOT MATCpuhajl B HArpy’KacMbIX KOHCTPYKIUAX, U, B YAaCTHOCTH, IIOJ aBTOMO6I/IJ'H)HYIO,
BEPTOJICTHYIO Harpy3ky u npu ycrpoiictse BIIII asponopros. st Bcex BuaoB XPS-mIuT BOJONOINIONICHUE,
o o0beMy He npesbimnaeT 0,2%, a TeMIepaTypHbIii HHTEPBaJ IPUMEHEHHUs cocTaBisieT ot -70 mo +75°C. Kak
nmro0asi BCIIGHEHHAs IJIacTMacca MaTepuall TOprod, HO HCIIOJIB30BaHHME €ro B 3aLIUIICHHBIX OT MPSAMOTO
BO3JICUCTBUSI OTHSI KOHCTPYKUUSAX JAOMYCKAETCsl ACHCTBYIOIIMMH HOpMamH [5, 6].

Tabnua.
OU3NKO-TEXHUYECKUME XAPAKTEPUCTHUKU XPS ITJIUT
Ioka3zareiu XPS 30-200 XPS 30-250 XPS CARBON XPS XPS CARBON
Crangapt Cranagapt 30-280 CARBON 45-500
Crangapt 35-300
IInoTHOCTB, KI/M? He MeHee 25 27—29 28—30 30—35 38—45
ITpounocts Ha cxxatue npu 10 200 250 280 300 500
% nedopmairin, meHee, klla
[Ipenen mpodHOCTH MpU M3THOE, 0,30 0,30 0,40 0,40 0,45
He meHee, MIla
TemnonposoanocTs mpu 25 °C 0,029 0,029 0,028 0,028 0,031
Bt/(Mm:K)
TemIonpoBOAHOCTH B YCIOBHAX 0,031 0,031 0,030 0,030 0,032
SKCIUTyaTanu «A» u «by,
Bt/(m-K), HE Gotee
[TaporpoHHUIIaeMOCTh HE MEHEE 0,011 0,011 0,011 0,010 0,005
mr/(m-u-T1a)
VaenpHas TemI0EMKOCTb, 1,45 1,45 1,45 1,45 1,50
kJx/(xr-°C)

IIpn ycTpoicTBE TEMIOM3OSAMM HHBEPCHOHHBIX KpoBenb npumenstorcs XPS-mmmtel: CARBON
30-280 CTAHAAPT wnmu CARBON 35-300 — m1st 3€JI€HBIX U OKCIUTYaTUPYEMBIX KPBIII O/ NEeMeX0THYI0
Harpy3ky; CARBON 45-500 — a1 sKCIUTyaTUpyeMbIX KPBILI 10/ aBTOMOOMIIBHYIO Harpy3Ky.
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OKcIUTyaTHpyeMble KPBILM ITOAPA3AeNAOT Ha KPBIIIM IO NEIMIEXOJHYI0 WM IO0J TPAHCIOPTHYIO
Harpy3ky, a TakXe Ha 3€JeHbIe KpbIIIM C NPUMEHCHHEM JIETKOTO WM HMHTEHCHUBHOIO O3€JIECHEHHMS.
KoHCTpyKTHBHBIE pelIeHUs] TPEANoNaraloT He TOJBKO Y4eT OCOOEHHOCTeH (OpPMHUPOBAHHS KPOBEIHLHOTO
HIOKPBITUSL U KPOBEJIBHOTO «IIUPOTa», HO U OCOOEHHOCTH PabOThl HECYLIMX 3JEMEHTOB, TO €CTh, IIOCKON
KPBIIIH KaK €AUHON CUCTEMHI [7, §].

[Ipu pa3paboTke KOHCTPYKTHUBHBIX PEIICHUH AJISI SKCIUIyaTHPYEMbIX M 3€JIEHBIX KPBIII B KauecTBE
OCHOBBI IIPUHATa UHBEPCHOHHAA crucTeMa [9]. B orianume oT TpaaulMOHHON 3Ta cuCTeMa IpelycMaTpUBaeT
YCTPOMCTBO TEIIJIOU3OMISLIMOHHOTO CJIOS TOBEPX THAPOU3OIALINH.

[IpuMeHeHre MHBEPCUOHHBIX CUCTEM YCTPONCTBA KPBILI AAeT ciexyromie npeumyiectsa [10]:

- YBEIMYEHHUE JOJTOBEYHOCTH THUAPOM3OIALMOHHOTO CIIOSl, KOTOPHI HAAEKHO 3allMIIeH OT
BO3/ICHCTBHUS OCHOBHBIX HEONAarompusATHBIX (AKTOPOB: BBICOKMX M HH3KHX TEMIIEparyp, pPEe3KHX
TeMIIEpPaTypHBIX NEPENagoB, COMHEYHOI0 N3Iy4EHHs, MEXaHUYECKUX HaIrPy30K;

- SKOHOMHUS Ha NTapOU30JISIIIMOHHOM CIIOE;

- BO3MOXHOCTb YKJIAZKH TEIUIOM30JIALMOHHBIX MAaTEpPHAJOB M BBIMIEIEKAIIUX CIIOEB KPBIIM HpU
HeOIaronpUsATHBIX TIOTOIHBIX YCIIOBHSX;

- MpPUMEHEHUE EIUHON HMHBEPCHOHHOW CHCTEMBI TMO3BOJISIET JIETKO KOMOHMHUPOBATH Pa3HbIC BUIBI
9KCIUTyaTUPYEMBIX U 3€JIEHBIX KPBILI IPU POEKTUPOBAHUH U CTPOUTEIILCTBE.

Peanuszanyst WHBEPCHOHHBIX CHCTEM CTajo OIpaBJaHHBIM M BO3MOXKHBIM IOCJIE TOSBIECHUS
M30JISIMOHHBIX MaTepHaIoB, 00JaJalOIIMX OCTATOYHONW CTOHKOCTBIO K MEXaHMYECKHM, aTMOC(EpHBIM,
TEIUIOBBIM Harpy3kaM U CHOCOOHBIM COXPAHSTH 3TH CBOWCTBA B TEUEHHE IJIMTEIBHOTO BPEMEHH, a TaKkKe
00 1aaroIM BEICOKOW OMOCTOWKOCTEIO.

Okennyamupyemvle Kpblwiu nood neuiexoOnyio Hazpysky (PUCyHOK la.) IpUMEHSIOTCS Kak OTACIBHO,
TaK W COBMECTHO C JPYTMMH BHJAMH, HalpUMep, 3€JCHBIMH KpBIIIaAMH, TPH HOBOM CTPOUTEILCTBE
COBPEMEHHBIX MHOI'OQYHKLIMOHANBHBIX KOMIUIEKCOB € ILeibl0 3()(EKTUBHOIO M ICTETHYECKOIO
MCIIOJIb30BaHMS IUIOMIAIN KPBIIIH, HAPUMED, KaK JOMOJIHUTEIBHOTO MECTa JJISl OT/IbIXA.

Dkennyamupyemvie Kpbluiu nod mpancnopmuyto Haepysky (PucyHok 16.) mHpOKoO pacmpocTpaHeHb
OpU  CTPOUTENBCTBE COBPEMEHHBIX MHOTO(QYHKIHOHAJIBHBIX KOMIUIGKCOB, TI/I€ KpbIla SIBISETCS
3KCITyaTUPyEeMOH 30HOM, MMoApa3yMeBarollel MOCTOSTHHOE JBMKEHNE aBTOTPAHCIIOPTa, a TAaKKe YCTPOUCTBO
MapKOBOYHBIX MECT.

3enenvie Kpvluu ¢ npumereHuem aecko2o osenenenus (Pucynok 2a.) Hanbosee pacpocTpaHeHbl. ITO
OOBSICHAETCS TEM, YTO KOHCTPYKIMS KpBIIM, He TpeOyromas CI0KHOTO TEXHUYECKOTO OOCITy:KUBaHHS,
MO3BOJIIET MPUMEHSTH €€ Ha 3AaHUSIX U COOPY)KEHHUSIX Pa3IMIHOTO Ha3HAUCHHUS.

Dkennyamupyemble Kpbliu ¢ RpUMeHeHUeM UHMeEHCUsHo20 o3enenenus (PUcyHOK 20.) HCTIONB3YIOTCS
KaK OTAEIBHO, TaK ¥ COBMECTHO C Pa3IMYHBIMU BUJAMH KCIIIyaTUPYEMBIX KPBIII IPU HOBOM CTPOHUTEIHCTBE
COBPEMEHHBIX MHOI'OQYHKIMOHANBHBIX KOMIUIEKCOB € I1eNbl0  3((EKTUBHOTO M 3CTETHYECKOTO
WCIIOJIb30BaHMsl TUIOMIAAM KPBIIIK, HAampuMep, KakK IOTMOJHUTEIBHOrO MecTa Juis OTAbixa. Kpblmm c
MHTEHCHBHBIM 03€JIEHEHHEM TPeOYIOT MOCTOSIHHOTO PO(eCCHOHATIBHOTO TEXHUYECKOTO 00CTYKIUBAHUSI.

Hecywum ocnosanuem 0ns 3KCHAYAMUPYEMbIX U 3€1€HbIX KPblil MOTYT CIYXXUTh ITyCTOTHBIE WIIH
peOpHCThIe TUIMTHI MEPEKPBITHH, a TaKKe MEPEKPBITHI W3 MOHOJIUTHOTO Jene3o0eToHa. [yt obecnieuenus
OBICTPOrO OTBOJA BOJBI C MOBEPXHOCTU THAPOU3OISLIMOHHOTO CJIOSI SKCIUTYaTHPYEMbIX M 3€JCHBIX KpPbIII
HEOOXOJMMO TPENYCMOTPETh YCTPOMCTBO YKIIOHOB OCHOBaHHWS, Ha KOTOPOE YKJIAABIBAETCS KPOBEIBHBIH
KOBEp.

VYKIIOHBI OCHOBaHHA MOJ KPOBENBHBIM KOBEp cocTaBistoT 1,5-3,0%. Ilpm yxionax menee 1,5%
CYIIECTBYET BEPOSTHOCTH 3aCTOSl BOJABI HAa KPBIIIE, YTO MOXKET NMPHUBECTH K e¢ 3a00JauyMBAHUIO0 M THOETU
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BBICA)KEHHBIX pacTeHuid. llpum yBenuMueHMM YKIOHOB YMEHBIIACTCS BOAOYIEPKHUBAIOLIAs CIIOCOOHOCTh
KpBIIK. DTO TpeOyeT NPUMEHEHHS MaTEPHUAIOB C YBEIMUCHHBIMU BOJOYAEPKUBAIOIIMMHU XapaKTEPUCTUKAMU
1100 MCHONB30BaHMs PACTEHUH, YCTOMUMBBIX K MEHBIIEMY KONUYECTBY Biaru. Kpome Toro, mpu OOJbIINX
YKJIOHAX KPBILI MOXKET BO3HUKHYTh HEO0XO0IUMOCTb B JONOJIHUTEIBHBIX MEPONIPHUATHSIX, IPEIOTBPALAFOIIIX
CIBUT CJIOEB KPBIIIIH.

Yxnon, gopmupyrowuiicss necywpumu KOHCMPYKYUAMY Kpblidy, SBISIETCS ONTHUMAIbHBIM BapUAaHTOM,
KOTOPBIM MOKET ObITh NCIOJIb30BaH VI BCEX BUAOB KPBILIL. YKIOH000pasyowull ciot uz kepam3umoobemona
C YCmMpOUCMEOM RO HeMY APMUPOGAHHOU YEeMEHMHO-NeCYaHOl CMAXCKY TOAXOOUT Ul 3KCILTyaTHPYEeMbIX
KPBIII MOJ MEHIEXOAHYI0 HarpysKy. Ykiaowoobpasylowuii ciou u3 6emoHHOU cmecy TPEeNNOYTUTENCH IS
9KCILTyaTUPYEMBIX KPBILI [10]] aBTOMOOMIIBHYIO HATPY3KY.

OcHoganuem noo 6000U30NAYUOHHDLL KOGEP MOTYT CIIy’KUTh POBHBIE IOBEPXHOCTH:

- KEJIe300€TOHHbIX HECYUIMX IUINT, WIBBI MEXAY KOTOPBIMH 3ajleJlaHbl LIEMEHTHO-TIECYaHbIM
pacTBopoM Mapku He Hike 100 nim 6eToHOM Kiacca He Hike B 7,5;

- BEIPaBHUBAOLINX MOHOJIUTHBIX CTSDKEK M3 LIEMEHTHO-TIECYaHOr0 PacTBOpa U ac(hanbTo0eToHa.

B BBIpaBHUBAIOIIMX CTSHKKaX JOJDKHBI OBITh MPEAYCMOTPEHBI TEMIIEPaTypHO-YCalO4YHbIE MIBBI
mupuHOH 10 10 MM, pasnensomye CTSKKY U3 LIEMEHTHO-TIECYAaHOro PacTBOpa Ha YYacTKU pa3MepoM He
Oonee 6x6 M, a U3 MecYaHOTO acQarbToOETOHA — HA yYacTKU HE Oojee 4x4 M. B XONMOAHBIX MOKPBITHSIX C
HECYITUMH IUIMTAMU JJIUHON 6 M 3TH YYaCTKH JIOJIKHBI OBITH 3X3 M.

[IIBBI OMKHBI COBHAzaTh C TOPLEBBIMU IIBAMH HECYIIMX IUIMUT COOPHBIX >KeJIe300€TOHHBIX
ocHoBaHuil. [lo TemmeparypHO-ycaZouHBIM IIBaM JAOJDKHA OBITh MNPEIyCMOTpPEHA YKJIaJKa MOJOCOK-
KoMIieHcaTopoB mupuHOH 150—200 MM U3 pYJTOHHBIX MaTEpUANIOB C MPHKICHKOH MO 00eMM KpOMKaM Ha
UIMPUHY OKOJIO 50 MM.

JU1st yCTpOUCTBA 2UOPOUBONAYUOHHO2O CNO IKCHIYAMUPYEMbIX Kpblud TIPUMEHSETCS PYJIOHHBIN
ourymHo-nionuMepHbId Matepuan TexHoamact DI (Tabnwma), KOTOpeId yKIaapiBaeTcs B ABa cios. [lms
YCTPOMCTBAa TUAPOM3OJALMH 3E€JIEHBIX KpbIl NMpuMeHstoTcs TexHoanmact OIIII, xoTopslil mcnoms3yercs B
KayecTBe HIDKHETO CJIOSl KPOBEIBHOTO KOBpa, M OUTyMHO-TIONUMEpHBIN MaTepuan Texuoanact ' PUH — mos
YCTPOHCTBAa BEPXHEro CJIOSI KpPOBEJIHHOIO KOBpa. B KauyecTBe albTEpHATUBHOIO BapuUaHTa BMECTO
Texnosmnacta D111 moxet 661Th puMeHeH TexHoamacT DMII 5,5.

Texnoonacmet  — 310  CBC-moguduuupoBaHHBIE,  HAIIABIsIEMblE  KPOBEJIbHBIE W
THIPOU3OJSIIMOHHBIE ~ MaTepuasibl  INOBBIIEHHOW  HAAeKHOCTH W Ouoctoiikoctd.  TexHosmacTsl
W3TOTAaBIIUBACTCS IyTEM HAHECEHWs] Ha CTEKJIOBOJIIOKHHCTYIO WM MOJMAI(PUPHYI0 OCHOBY OWUTYMHO-
NOJIMMEPHOT0 BSKYIIETo, coxepxamero outym, tepmoruiact CbC u HanonHuTenu. B kadecTBe 3amuTHOrO
CJI0Sl UCTIOJIB3YETCSl MEJIKO3EPHHCTAs TIOCHINKA U MTOJTUMEpHas TUIEHKa.

BurymHo-nonumepubiii Matepuan TexHosmact 'PUH obGecnieunBaer sawumy om nponuxnosenus
KopHell pacmenui. HaneceHHass ¢ BepXHEH CTOPOHBI MaTepHaja TOJCTas MOJIMMEpPHAs IUICHKA SIBISETCS
3aUTON OT MEXaHWYECKOTO MOBPEXJIEHHUS BOJOMU3OJISIIIMOHHOTO CJIOS KOpHSAMHU pacTeHuil. Hannume
CHEIMAIBHOIO BEIIECTBA, PABHOMEPHO pAclpeNeiIeHHOT0 B Marepuale, NPUBOAMT K TOMY, YTO KOPHH
pacTeHni CTENMOTCS MO CIIOI0 THIPOU3ONIALMH, HE TMOBpexaas ero. lIpm 3ToM maHHOE BEIIECTBO HE
OKa3bIBAECT YTHETAIOLIETO BO3JIEHCTBUS HA KOPHEBYIO CUCTEMY PACTEHHM M HE YMEHBIIAET UX JKM3HEHHBINA
UKL
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PucyHoKk 1. Cxema sKcruryaTHpyeMoit KPBILIK: @ — IO MEMIEX0AHYIO0 HAarpy3Ky; 6 — [0 TPAHCIIOPTHYIO HArpy3Ky:

1 — TpoTyapHas IUTUTKA IO IIEMEHTHO-TIECYAaHOMY PAacTBOPY; 2 — apMHPOBAaHHAs [IEMEHTHO-TIECYaHast CTSIKKA; 3 —
KPOBEJBHBIN KapTOH (IIEPraMuH); 4 — TEPMOCKPEIUICHHBIA T€OTEKCTUIIb; 5 — MPEHAXHBIH CII0i U3 rpaBus; 6 — XPS-mutser; 7
— WIIONPOOHBHOI T'€OTEKCTHIIb; 8 — pYyJIOHHAS THAPOM30IIIINS; 9 — apMHPOBaHHAs [IEMEHTHO-TIecYaHast CTshKKa; 10 —
YKIOHOOOpa3yrommii cioif; 11 — mura nepekpoitus; 12 — acdanproberon; 13 — xkene300eTOHHAs UTHTA
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PucyHnok 2. Cxema 3KCIUTyaTHpyeMOH KpBIIIU: a — C IPUMEHEHHEM JIETKOTO O3€JICHEHUS;
06 — ¢ IprMeHeHneM MHTEHCUBHOTO O3€JICHEHNS:
1 — pacTuTeNbHBIH CyOCTpaT ¢ 3eJeHBIMH HACAKICHUAME; 2 — TEPMOCKPEIUICHHBIH T€0TEeKCTUIIb pa3Becom; 3 —
OpeHaxHass MemOpana; 4 — XPS-mumutel; 5 — UNIONPOOMBHOI T'€OTEKCTHIb pPa3BecoM; 6 — pYJIOHHas
THIPOU3OJIAIMS YCHUIICHHAST, 7 — PYyJIOHHAsI THAPOU3ONIALNS; § — apMUpPOBaHHAs IEMEHTHO-TIECUaHast CTKKA; 9 —
YKJIOHOOOpa3yromiuii ciioit; 10 — minTa nepexpoITHs

B kauecmese pazoenumenvnozo cios MEXAY KPOBEIBHBIM KOBPOM U TEIIOM3OJIALMEH HCIOIB3yeTCs
WIJIONPOOUBHON reoTekcTrib IOTHOCTBIO 300 1/M?. JIaHHBIA MaTepual MPENATCTBYET 3aCTAMBAHUIO BOJIBI
Ha [10BEPXHOCTU I'HPOU30JILIMOHHOIO Cilos. B KadecTBe pa3feauTenbHOro Ciosi MeXay JIPEHaXKHBIM CJIOEM,
TEIUION30JIALUEH U PACTUTEILHBIM CyOCTPAaTOM HCIOIB3YETCS TEPMOCKPEIICHHBIN T€0TEKCTHIIb IIIOTHOCTHIO
150 r/m2. JlaHHBIH MaTepUa He 3aMIIMBAETCS U MPENSTCTBYET CMBIBAHUIO YAaCTHUI[ PACTUTENBHOTO CyOCTpara
B BOJJOCTOKH.

Tennon30aMOHHBIE MIIUTHl PEKOMEHYETCS YKJIablBaTh B OJUH CJIOM C COEIUHEHHWEM B Ma3 Ui
IPEJOTBPAIIEHUs] HAKOIUIEHUs IIPOCOYMBLIEHCS C IIOBEPXHOCTU KpBIIIM BOABI MEXKIY CIOSIMHU
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TEIUTOM30JIAIMH. Takoil TOHKHI CI0W BOABI OJNOKMPYET WCIApEHHE BIard C MOBEPXHOCTH HIDKENEeKaIlero
THUIPOU3O0JILIMOHHOIO CJIOsA, CIHOCOOCTBYSl €€ HAaKOIUIGHHWIO B KOHCTPYKLHMM KpoBeapHOro mnupora. Ilpum
YKJIaJKe TeIUIOM30JIALMOHHBIX TUIUT B JIBA CJIOS TOJNIIMHA BEPXHETO CJI0s JOJKHA ObITH HE MEHBIIIE TOJILIHHBI
HIDKHETO CJIOS TEIUIOM30JIuru. J[aHHOe yclIoBHE HEOOXOOUMO BBIMOJHSTH AJS TOrO, YTOOBI MOBEPXHOCTh
CONPUKOCHOBEHUS] BEPXHEI0 M HIDKHETO CJIOEB TEIUIOM30JIALNMN HaXOJWJIACh HUKE «TOYKH POCBI» («TOUKa
POCBEI» OOBIYHO HAXOOUTCS B BEPXHEH TPETH CIIOS TEIUIOM30JIIMHU). B mpoTHBHOM ciydae HE MCKIHOUEHO
3aMep3aHue BOJBI, HAXOMAIEHC MEX Ty CIOSIMHU TETUTOM30ISALMOHHBIX TUIUT.

B kauecTBe npeHa)XHOro CJOS AKCIUIyaTHPYEMBIX M 3€JIEHBIX KpBIII NPUMEHSIOT TIpaBUN WIH
npodIMpoBaHHEIE MEMOPAHEI, a TAKXKEe KOMOMHANIO 13 MpodunpoBanHo MeMOpansl PLANTER u cios
TpaBHA.

[Ipodpunuposannas memOpana (PLANTER) — 3To monoTHO M3 MOMMATUIIEHA BBICOKOH IIOTHOCTH
(HPDE) c otdopmoBaHHBIMEH OKPYTIBIMU BeICTymaMu (mumnamu). OcHoBHas (ynkius memOpan PLANTER
— 3amyTa THIPOM3OJSIIMOHHOTO CJIOS M OpraHu3anusi npucteHHoro apeHaxa. PLANTER o6Gnamaer
BBICOKMMH NPOYHOCTHBIMH XapaKTEPUCTHKAaMH, a TAKK€ CTOEK K XMMHYECKOH arpeccHH, K BO3JCHCTBHIO
TUIECEHH U OaKTepHii, KopHel pacTenuii u Y O-u3nydeHuro.

I'paBwmii, ¢pakmomeit 10—20 MM, YKIagBIBAIOT MEXAY MABYMS CIOSIMA TEPMOCKPETUICHHOTO
reorekcTws. MuHuManpHas TtommuHa cinos rpaBusi — 40 MM. ['eorekcTwnb BeIONHSAET (DYHKIIUU
Pa3eNMTEIILHOTO, YKpeIUIstoniero u ¢uibTpyromero cios. I[Ipodunupoannsie memOpansi PLANTER
YKJIAIBIBAIOT MEXAY ABYMsI CIIOSIMU T€PMOCKPEIJICHHOTO Te€OTeKCTUIS. ['€OTEeKCTHIIb BBIMOIHACT (QYHKINH
Pa3AEINTENBHOTO, YKPEIUISIOIETO U (GUIBTPYIOIIETO CIIOS.

Becemamuenuiii coul 3enenvix kpviui COCTOUT U3 PACTCHUH, BRICAKEHHBIX B PACTUTENBHBIN Cy0OCTpar,
a TaKXKe CHEIMANbHBIX CJIO0EB: IPEHAKHOTO, BOAOYIEPKUBAIOIIEI0 U a3palliOHHOTr0. Bodoydeporcusaiowuii
ca10tl 3eNeHBIX KPBIII 00eCIeunBaeT COXpaHEHUE BJIard, HEOOXOMUMOM TS JKU3HEACATENILHOCTH PAaCcTCHHM.
Oty GyHKIHMIO Hapsagy ¢ (YHKIOUEH IpeHaka M a’dpalyd BBITIONHSIET MpoQuiIupoBaHHas MeMmOpaHa W3
MOJIMATHIIEHA BBICOKOM TUIOTHOCTH, YJIOXKEHHASI MEXKAY IBYMsI CIOSIMH TEPMOCKPEIIJIEHHOTO T€OTEKCTHIIS.

[loBrIlIeHNEe CTOWKOCTH BCIIEHEHHBIX MJIACTMACC K OTHEBOMY BO3JEHCTBHIO SIBISETCS NPUOPUTETOM
JUIS MHOTHX OpraHM3alued, CIeLUaM3UPYIOIUXCsS B 00JIACTH TEXHOJOIMM NOIMMEpoB. OmpeeseHHbIe
yCIEeXH JOCTUTHYTHI B 00JAacTH TEXHOJOTHH IEHONOJNYPETOHOB, W, B YaCTHOCTH, MOJY4YE€HbI MaTepHabl,
uMmerommue mopor Bosropanus ot 150°C no 400°C. B cirygae H”HTEHCUBHOTO TIOKapa (pacdeTHasi TeMIeparypa
or 600°C) sr0 He cmaceT OT BO3rOpPaHMS, HO NPU MEHBIIMX OTHEBBIX HArpy3Kax, WIM TOYEYHBIX
BO3/IEMICTBUAX, IPUMEHEHNE TAKIX MaTepHAJIOB CTAHOBUTCS BO3MOKHBIM.

Tenmon3onsAIMOHHBIA MaTepral Ha OCHOBe meHomonmu3onuanypara (PIR) 3akpeiToit suencroit
CTPYKTYphI (He MeHee 95%) mpecTaBisieT coOOM M3Aeausl B BUAC IUIAT, KalTMPOBAHHBIX KpadT-Oymarow,
KapTOHOM, CTEKJIOXOJICTOM, QJIIOMMHUEBOM (POJIBIOM HIIM MHOTOCJIOWHBIM JIAMUHATOM B T.4. (pOJIBIOM Ha
BOJIOCTOMKON OyMa)KHOH OCHOBE, M OyMaroi KalrupOBaHHOHN MOMUATHICHOM. biaromaps cBoeit CTpyKType u
0COOCHHOCTSIM TpOoM3BOjcTBA [LmuThl Terion3onsinuonnbie PIR 005agar0T HU3KOH TEIUIONPOBOIHOCTHIO U
BOJIOIIOTJIOIIEHUEM, BBICOKOH IPOYHOCTBIO U BBICOKOM YCTONYHMBOCTBIO K BO3/IEHCTBUIO OTHS.

[lauTer MOTYT MMETHh Kpas OBYX BHJIOB — C POBHBIM KpaeM W L-oGpasmbrii. Hammume «Ly»-kpas
MPEIOTBpAIIAET MOSBIECHIE «KMOCTHKOB X0JI0/1a», YIy4IIaeT CTHIKOBKY MaTepuaia IpyT ¢ APYTOM.
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Qusuko-mexanuyeckue xapakmepucmuxu naum PIR
IT10THOCTD, KT/M° 30—40
TenmonporoaHocTs, B1/(M°K), HE 6oee:
-mpu (25+£5)°C 0,024
- TIPY YCJIOBUSX dKcIUTyaTamu A/b 0,025/0,027
[Ipounocts Ha cxarue npu 10% nuneiinoi nedopmanym, He MeHee, kI1a 120
Boponormnomnienune mo o6beMy 3a 24 4, %, He 6oiee 2
Temnepatypa skcrutyaTanuy, °C oT MuHyc 65 no moc 110
I'pynma roprouectn r—Ia2
Tommna/Qmuna/ Hlupuna, mm (25, 50, 75, 100)/(1200, 2400)/1150

ITnuter TemnonsomAannonHeie PIR SBIAOTCS KOHCTPYKIIMOHHBIM TEIUTOM30JISILIMOHHBIM MATEPHAIIOM,
HE TO/IBEP’KEHBI BO3JICHCTBHUIO arpECCUBHBIX CpeJl, THUEHHUIO, UMEIOT JJUTENBHBIA CPOK SKCIUTyaTauu (B T.4.
B arpecCUBHBIX cpeliaX, U YCIOBHUAX TOBBIIICHHOW BIaXHOCTH). [IMUTHI py BO3ACHCTBUM OTHS 00pa3yroT Ha
CBOEH MOBEPXHOCTU Ipa)UTOBBIA 3AILUTHBIN CJIOHM, KOTOPBIA MPENOTBpaIacT pacIpOCTpaHEHNE MJIAMEHH U
CITY>KUT HaJE€KHOM 3alIMTOMN OT NaJbHEUIINX BO3ACHCTBUN OTHSI.

[Mnuter  TenmomzonsinponHele PIR  mpuMeHstoTcs B OOLIETpaXJAaHCKOM M MPOMBIILICHHOM
CTPOUTEINILCTBE MPH YCTPOUCTBE CUCTEM IIOCKUX KPBIII 10 NPO(UIMPOBAHHBIM U OETOHHBIM OCHOBAaHHSIM, C
TTOKPBITUEM THAPOU3OJSIIAOHHBIMU PYJIOHHBIMM MaTepHallaMd M APYTHMH BHAaMHU THAPOU3OISALHMOHHBIX
MaTepHajoB.

B cucteme HeakcIuryaTupyeMoil KphILH 110 CTaIbHOMY NPO(UINPOBAHHOMY HACTHIIY C KPOBEJIBHBIM
KOBPOM M3 MOJIMMEPHON MEMOpaHbl MCIOIb30BaHO KOMOWHHUPOBAHHOE YTEIJICHHE, YTO MO3BOJISET TOCTUYb
MaKCHUMAaJIbHOTO TEIJIOTEXHHYECKOro S (eKTa NMpU COXpaHEHHH IOKApPHOW 0€30MacHOCTH KOHCTPYKIHH.
Cucrema umeer kiace noxapaoi onacHoctd KO (15) mo 'OCT 30403-96, 4ro mo3BONsIeT e¢ NPUMEHSTh B
KayecTBe OecuepiavyHbIX HOKPBITHH B 31aHUIX [[—V cTeneHn orHecTOMKOCTH ¢ JIF00BIM KJIaCCOM MOKapHON
omacHOCTH 3/1aHus. Takxe 3Ta cucteMa uMmeeT npezaen oraecroiikoctu RE 15 mo @3 123.

1 2 3 4 ]

Pucynoxk 3. CructeMa HedKCIUTyaTUPYEMOH KPBIIIH 110 CTaJbHOMY NPO(UINPOBAHHOMY HACTHIIY:
1 — nneHKa NapoW30ISIIMOHHAS; 2 — MHUHEPAJIOBAaTHBIN YTEIUINTENb; 3 — IUINTHI TeTIon30soHHbIe PIR;
4 — CTEKIIOXOJICT; 5 — moJmMepHas MmemOpaHa

B kauecTBe HW)KHETO CJI0sI IPUMEHSETCSI HEMOPIOUNN MUHEPAJOBATHBIM YTEIJIUTENb TOJIIMHON HE
MeHee 50 MM, 4TO OOECleYMBAET CHUCTEME BHICOKHE MPOTHBOIIOKAPHBIE XapaKTEPUCTHKH. B kauecTBe
BEPXHErO CJIOSI TETUIOM3OJSINHA TPUMEHSETCS YTEIIUTENh Ha OCHOBE KECTKOTO IMEHOMOJMH30LMaHypaTa
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(PIR) (Pucynox 3.). Ilmuter Terutonsossiiuontbie PIR ®JI/DJI, npumeHsieMble B CHCTEME UMEIOT TPYIIITY
roprodectn 1'2. KpomenbHbli KOBep BbIMonHEH u3 mnonuMmepHoit MemOpansl LOGICROOF ¢ rpymmoit
roprouectu ['l. Coueranne HU3KOM rpymmsl roprodyectd mwutT PIR u monmumepHoit memOpanst LOGICROOF
TI03BOJISIET IIPUMEHSATH 3Ty KPOBEJIBHYIO CHCTEMY Ha KPBIIIAX ¢ 60bmHMMH miomagsmu 10 10000 m2,

CucteMHBIE pELICHHS TMO3BOJSIIOT IONYYUTh KOHCTPYKLHMIO, 00JaJarollyl0 HOPMAaTHBHBIMU
NIOKA3aTeNIsIMU KauecTBa NPU ONTHMAIbHBIX 3aTparax. Kpurepusmu 3¢ (eKTHBHOCTH KPOBEJIBHBIX CHUCTEM
MOTYT OBITh IPUHSTHl UX TEINIO(PHU3NIECKHUE NTOKA3ATENN, U COXPAHCHHUE IKCIUTyaTallMOHHBIX XapaKTEPHUCTUK
KOHCTPYKIMH B TEUEHHE JUIMTEIFHOTO BpEeMEHHM (Ha BeCch 3asBICHHBI CpPOK JKCIUTyaTaluu). OTO
JOCTUraeTcsi 3a CuUeT MPUMEHEHHS CepTU(QULUUPOBAHHBIX MAaTepHalIOB, MPOLICAININX HOPMAaTHBHBIE
WCTIBITAHUS TI0 CBOWCTBAM M HKCIUTyaTallMOHHOW CTOMKOCTH, KOPPEKTHO CIIPOEKTHPOBAHHBIX KOHCTPYKIHMHA U
KBaJTH(PULIUPOBAHHOTO MOHTaXa.
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V]IK 002.53.55/616-092.11
MEJULHUHCKAS KAPTA TAIIMUEHTA HA WEB-PECYPCAX

PATIENS MEDICAL RECORDUM IN WEB-RESOURCES

OXyxynun C.A.

Canxm-Ilemepbypeckuii 20cy0apcmeeHHblll YHUSepCcUumem
aspoxocmuyeckoeo npubopocmpoernus 2. Cankm-Ilemepoype
sergy-16@mail.ru

©Khukhunin S.A.

St. Petersburg State University

aerospace Instrumentation, St. Petersburg
sergy-16@mail.ru

Annomayus: JnekTpoHHas MeaunuHckas kapra (OMK) momkHa ObITh yHU(UIMPOBAHA W XPAaHUTHCS
Ha €JMHOM CepBepe, WM UMETh BO3MOKHOCTD NEPEHOCUTHCS B PYTHe MEIUIIMHCKHIE YUPEKICHUS, a TAKKe
UCIIOJIb30BaThCsl HE3aBUCHMO OT HaJIM4Msl HHTEpHeTa. B pabote mpuBeneHs! oOIue cBeienus o pasputie \Web-
uHTep(elica ¥ NCTOPUN BHEIPEHHE €TO B MEIWIMHY. PacCMOTpEeHBI M MpOaHAIM3UPOBAaHEl BO3MOYKHBIE BapHAHTHI
Baenpenuss \Web-untepdeiica B memmimHy. OmnucaHbl ¥ TIPOAHATM3UPOBAHBI  BapUaHThI  (DYHKIMOHAIBHOTO
yIpaBJICHHUS B Pa3IMYHBIX TIPOrPaMMHO-aMIapaTHIX KOMIUIeKcax Ha ocHoBe Web-uHTepdeiica.

B mporpamMme mpemycMOTpeHBl BO3MOKHOCTH THIIM3UPOBAHHOTO BBOJA, TO €CTh 3alOJHEHUS
MoJIel TeKCTOBOTO,  YHCIIOBOTO, JIOTHYECKOTO TUIIOB, CITUCKOB M JaT,  KOTOpblE B CBOIO  ouepenb
NPEIOCTABISIOT JOTIOIHUTEIBHBIE BO3MOXXHOCTHU TIPH cOOpe CTaTHCTHKU U TOCTPOeHHH TpadukoB. Penakrop
CXEM TI03BOJISICT eJIaTh TpadUuecKie IIOMETKH U PUCYHKH, HApUMep, Ha H300pakKeHHN POTOBHITHI IV1a3a.

Web-popma OblTa CIPOSKTHPOBAH TaKUM 00pa30M, YTOOBI HE TOJBKO BBOJ, HO W IOCICAYIOIIHME
OPOCMOTP M aHAIM3 JAHHBIX ObUIM yHOOHBI, HAaIAAHBI M WH(OpMaTHBHBI, a irobas WH(MOpMAIHs,
XpaHsmascs B 0a3e JaHHBIX, OblIa JIETKO JOCTYITHA TTOJIb30BATEITIO.

Abstract. Electronic health records (EHR) to be unified and stored on a single server, or be able to be
transferred to other hospitals, and used regardless of the existence of the Internet. The paper presents an
overview of the development of the Web interface, and the history of its introduction to medicine. We
considered and analyzed options for the introduction of the Web interface to medicine. Described and
analyzed options for the functional management of various software and hardware, Web-based interface.

The program provides opportunities typed input, that is, filling in text, numerical, logical types, lists
and dates, which in turn provide additional possibilities for the collection of statistics and graphing.
Schematic Editor allows you to make graphical notes and drawings, for example, the image of the cornea.

Web-form has been designed in such a way as to not only enter, but also the subsequent review and
analysis of the data were useful, visual and informative, and any information stored in the database easily
accessible to the user.

Kniouesnie crosa: QJICKTPOHHBIC MCAUIIMHCKHNC KAaPThl, CXEMa NJAHHBIX, 3JICKTPOHHAA UCTOPUL 60JI€3HI/I,
NEpCOHAIbHAs JJICKTPOHHAA 3allUCh.

Keywords. Electronic health records, data schema, electronic medical history, personal electronic
record.
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Vke [aBHO MEIUNMHCKHE LEHTPHl W MYHHUIWIAJIbHBIE OOJBHUIBI HCIIONB3YIOT MpPOCTEHIINe
JJIEKTPOHHBIE KapThl MAIlEHTOB, YCTAaHOBJICHHbIE HA KOMITBIOTEPHI B PErHCTPATypax M peleniusix. Taxue
KapThl CO3[aBajiCh C LENIBI0 YIPOCTUTh W YCKOPUTH HPOLECCHl AMAarHOCTUPOBAaHUS, cOOpa AAaHHBIX O
MMalueHTe, Ha3HaueHUs JedeHus [1].

Ho kak moka3zaia mpakTuka, TaKue KapThl IIeperpyKeHbl HeHY)KHbIMU (DYHKLIUSIMHU, B HUX OTCYTCTBYET
MIPOCTOTa M yI0OCTBO HCIIONB30BAHUS, M3-32 YeTO B OOJBIIMHCTBE TOCYAAPCTBEHHBIX OOJIBHUI] OHU CITy’KaT
TOJBKO /U pacledaTky TAJOHA Ha NMpHeM. A yX 00 WHTerpanuy JIEKTPOHHOHM KapThl MAIMeHTa C CaMHM
MAIMCHTOM H peuu BooOIIe He uaet [2].

Paszpaborka WEB-unTepdeiica nomkHa ObiTh chemana B coorBerctBue ¢ ['OCT P 52636-2006,
KOTOpBIil SIBISISICh HAa HACTOSIIMI MOMEHT €IMHCTBCHHBIM HOPMATHUBHBIM JIOKYMEHTOM, IO CYTH, HE
OTMCHIBAET TEXHUYECKYIO CTOPOHY 3JIEKTPOHHOW MCTOPUM OOJIE3HH, JIMIIb YKa3blBAeT Ha Ps TPeOOBaHMIA,
KacarIuXxcs, IPenMYIIECTBEHHO, 0€30IIaCHOCTH JaHHbIX [3].
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Pucynok 1. PesynbraT moucka cioBa «oporxut» B MKB-10.

[IpengycMoTpeHa BO3MOXXHOCTH C(OPMYJIHPOBATH CBOM COOCTBEHHBIM OHArHO3 U CBSA3aTh €r0 C
«ouranpueiMy auardozom mo MKB, a taxke MHOro Apyrux mojie3ubix ¢yHkuuil (Pucywok 1.). Bpau
Moxker HaiitTm B MKbB HexoTopslii AamarHo3 mo KiodeBoMy cioBy, DMK ocymiecTBuT ero mepeBoj Ha
AHTTUICKUI SI3BIK ¢ TOMOINBI0 aHrnuiickoil Bepcur MKDB W BBIIONHHT 3ampoc B MEIUIIMHCKOW 0Oa3e B
WHTEPHET JIJIs IOMCKa CTaTel M0 JaHHON TeMaTHUKE.

Jlocke KaXIOro MalueHTa COACPKUT Ha0Op JOKYMEHTOB, OTCOPTUPOBAHHBIX II0 KATETOPHAM U
CHaO)XEHHBIX CHeNUaIbHBIMU ommcaTensmu. [IpocTora KiIacCUpUKAIMM TO3BOJSET BpadaM OBICTPO
HaXOAWTh HY>KHBIE JOKYMEHTHI B apXHBE.

Pabora ¢ TekcTaMu MOXKET OCYIIECTBIATHCS JHOO0 IMOCPEACTBOM BCTPOCHHOTO TEKCTOBOTO PEIaKTOopa,
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anbo ¢ wucnons3oBanueM Microsoft Word. [lanHeie MOryT OBITH CKONMPOBAHBI W3 KapThl IMalMCHTA
HETOCPeACTBEHHO B TokyMeHT (PucyHok 1.).

[Mucema u apyrue craHAapTHBIE JOKYMEHTBI MOTYT OBITh CO3/JaHbl aBTOMAaTHYECKH Ha OCHOBE 3apaHee
MIOJITOTOBJIEHHBIX IMA0JI0HOB. B 1mabioHb MOKHO T00ABIATH MOJS M3 3JIEKTPOHHOW MEIUIMHCKON KapTel,
KOTOpbIE 3alOJHSIOTCS pealbHBIMU JaHHBIMU B Ipoliecce reHepanmy nucbMma. Co3naHHBIE MO HIa0IOHAM
JOKyMEHTBI aBTOMAaTHYECKH MPUKPEIUISIOTCS K JOChE M MOTYT OBITh OTPEIaKTHPOBAHBI BPYUHYIO.

PaccmoTpeB cymiecTByrome 0asbl JaHHBIX Ha OCHOBE SOl 3ampocoB W peann30BaHHbIE B HHUX
uHTEep(ENChl, MOXHO YTBEpXJAaTh, 4YTO pa3HoOOpasue i paboThl 0a3bl JAaHHBIX —OIpenesseTcs
poeCCHOHANBHBIM ~ YPOBHEM IIOJTOTOBKH CIICIHAIMCTOB M CTENEHBIO pPAa3BUTHA MX TBOPYECKOM
COCTaBJISIONIEH, a TAK)KE TEXHUUECKOH BO3MOKHOCTBIO.

T Maente ﬁ T Tanoss ﬁ
= | PKKog ranona : SMALLINT N Tt . ﬁ
PKKon naupesta - SMALLNT lon-dentiingyrg - VARCHAR(225) <|dent|ﬁ/mg>%{ug npougaypel - SMALLINT <e|dentiying> T Moougayps
::GMO : VARCHAR[Q%) 1 0.¥Bpews - VARCHAR(2%5) 1 0.1FkKog Tanona - SMALLINT ko gy SHALLYT
NN%ETE-I]\:'}:%E;M:F{ ;JSJERCHAR[ZSS) WNKop naupenrz - VARCHAR(255) > Mo ST
N in: [ } WNHowep kabiwera - VARCHAR(25) SeePlss P T 1) + 1| ¥¥Omicasme npougsyps - VARCHAR(256)

Anpecc npoieasi : VARCHARL... RﬁT_I'IauneHTm_KoA nauyenta - SMALLINT AT FRT 13 S
NNAgpece par - VARCHAR(255) ] Y
e TR <<PKos PK_T Tanonu Seclndees> TC T 13) ®<<P> PK T Mpougaypes)
¢ $<Fi> FK_T Tanowl) Secinders> TC T 14)

<<PKx> PK T Maunestul) Sechioon T o)

<ldentifying>» -

T Bpaun
ﬁ PEKag epava - INTEGER
10 05 MOawmiA VARCHAR(2E)
Poraa STALT | W VARCHARZS) <landdentying>> i
P¥iop pava NTEGER M¥Oruecreo - VARCHAR(285) K
: MCrewpanchocrs - VARCHAR(Z%E) 5_______1 - T_OTQJJAELHJ;T
Qi PK T 15 K 1o orzenzhins - VARCHAR(ZA5) OF OTReNeHHA
) - {&T Orgenenia Kog ompenesn - SMALLINT MCreupanssocts ornenewin - VARCHARY...
yﬂi Eg'g;g N 3aeeyuui - VARCHAR(269)
S<cindee» TC T 01) %e<Po> PA T Bawil)
S<clndee» TC T [2) ¥<<Fke> FK T Bauit) $<PKos PK T Orenesnad
— ®<cindex> TC T Bpaurl)

Pucynok 2. Cxema 6a3bl nanHbIX nosydeHHoit B CASE cpencrse Rational Rose
(OOBEeKTHO-OPUEHTHUPOBAHHBIH METO).

Crout coOmonath 0allaHC TEXHUYECKOW OCHAIIEHHOCTH IOJOOHBIX KOMILIEKCOB M COOTBETCTBHS
NpOrpaMMHOro oOecriedeHus] TpeOyeMbIM CTaHIapTaM, TaK Kak Jr00e M3JIHIIECTBO YCIOKHIET CUCTEMY U
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BIMSIET Ha LIeHy mpoaykra. Hammuame kakmoro anmemeHTta rpadudeckoro mHTepderica mporpaMMbl JOKHO
OBITH paloOHATEHO 000cHOBaHO (PHCyHOK 2.).

O} dekTHBHOCTL Pa3pabdOTKU 3aKITHOYACTCS B SKOHOMUU BPEMEHH, 32 CUCT aBTOMATH3allUU IpoIecca
perrucTpalyy ManueHToB. B HacTosmee BpeMs CYIIECTBYET DPSI MPOTPAMM ISl BBITIOJHEHHS MOJOOHBIX
¢yskimiA. JJocTOMHCTBOM pa3pab0TaHHON B IUIUIOMHOM MPOCKTUPOBAHHHM aBTOMATH3UPOBAHHOW CHCTEMBI
SBIISIETCSl TO, YTO JNAHHOW TMEPCOHU(PHUIIMPOBAHHON CHCTEMOH MOXET TOJB30BATHCA C JIMYHBIM JOCTYIIOM
(muaHBIT  KaOuHET) 000N Bpad-CIIENUAIUCT, NPOrpaMMa HMMEET JOCTAaTOYHO IPOCTOM M TTOHSTHBIN
uHTep(elic, JIEKapCTBEHHBIC CPEJCTBAa OpPOHUPYIOTCS MOGaMWIBHO JUIsl KOHKPETHOTO NarueHra. [laHHas
CHCTeMa MpeAHa3HaueHa [T TOJIh30BAHMS TOTHKIMHUYECKAM, a TAaK)Ke alTeYHBIM yUpekaeHrneM. Takxke Ha
pa3pabOTKy NaHHOW CHCTEMBI TPEOYIOTCS 3HAUUTEIILHO MEHBIINE MaTepHuajbHbIC 3arpaThl, 4YeM Ha
MPUOOPETEHHE JTUIICH3HOHHOTO TIPOTPAaMMHOTO 00SCTICUCHHUSL.

PaccmatpuBaercst pa3paboTka MpOrpaMMHOTO MPOIYKTA ISl PETUCTPAINH ITAINEHTOB B METUITTHCKUX
VUPEXKACHUSIX. DTOT MPOAYKT SBISETCS TOBApOM, TaK Kak Ui €ro (QyHKIHMOHHPOBaHUS HE TpeOyroTcs
JIOTIOJTHUTENBHBIE TIPOrpaMMHBIE CPEICTBA, KpOMe CTaHNapTHHIX, ycTaHaBnuBaeMbix Ha [IK. Ilporpamma
npeaHasHaucHa it Bpaqef/'l, A CTYACHTOB MCIUIMHCKHUX BY3O0B. HOTCH]_[I/IaJII)HI)IMI/I HOTpe6I/ITCJ'I$1MI/I
NPOTrpaMMbl MOTYT TakKKe BBICTYMAaTh (hUPMBI-Pa3pabOTYMKH MEAWIUHCKAX H3JCTUA W MX MPOrPaMMHOIO
obecrieveHusI.

Hwxe B Tabnuiie 1. mpeacTaBiieHbl ONKUCAHUS XapaKTEPUCTHUK TOBapa.

Tabmuna 1.
OIIMCAHUE XAPAKTEPUCTHUK TOBAPA
Onucanne ToBapa M ero NpUMeHeHH IIporpamMmubIii HHTepdelic 1151 3T1eKTPOHHBIX
MECAUIIUHCKHUX KapT
CyuHocTs HHPOPMAIIMOHHOTO TOBapa ITporpamma aist ynpaBieHus 6a3aMu TaHHBIX
CozepxaTelibHble XapaKTePUCTUKHU JaHHbIX 3amyckaeMsbrii (aiir mporpaMMbl. BBIXOTHBIMH TaHHBIMH
SABIIAKOTCA TEKCTOBAass U rpa(bnquKa;{ HH(bOpMaHH?I o
IMIagueHTax

ConyTcTBytonpe HHPOPMAMOHHOMY MPOAYKTY TOBapbl | HempephIBHBIH KOHTPOJb ¥  BBEACHHE MEIMIIMHCKUX
(ycyrn) 3armcei

OTnnuuuTeNbHBIC WM YHHKAJIbHBIE 0cOOeHHOCTH ToBapa | [Iporpamma mnpemHa3HaueHa Al (QYHKIIMOHMPOBAHUS B
omneparonHoi cpene MS WINDOWS, uro nenaet ee Gosee
JOCTYITHOM JUIst [0JIb30BATEIS

IToTennuaapHBIE BO3MOXKHOCTH B Oy IyIeM Vcnonp3oBaHue NporpaMMbel B €IMHOM MEIUIITHCKOM
MIPOTPaMMHO-aIIapaTHOM KOMIUIEKCE

B Tabmuume 2. m Ha Pucynke 3. mnpuBelneHbl pe3yibTaThl aHANW3a KaTETOPHHA BO3MOMKHBIX
norpeduTenel ¥ MporHo30B 00EMOB MPOJAK.
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Tabnuna 2.
AHAJIN3 KATETOPUI BO3SMOXHBIX [TOTPEBUTEJIEN
Cerment Onucanue cerMeHTa IIporuosupyemslii | IIpornosupyemas
o0beM Npoaax B LleHa MPOJaK
roj (TBIC. PYO.)
MepunuHckue By3sl | By3sl  cTpaHbl, B KOTOPBIX  €CTh 1-2 20.
HaTpaBJIeHHE 00yIeHUS «Bpad-TabopaHT»
Meguuuackue BonbHHUIBI ¥ TOTUKIUHUKH, cTpaHbl, HU 1-3 20
YUPESIKACHUS UT. I
Knununueckue Jlabopatopuu  cTpaHbl, B  KOTOPBIX 1-3 20
TabopaTopuu NPOBOJATCA  KIWHHUKO-AUATHOCTHYCCKHE
HCCIICIOBAHHUS
Oupmsl, ®upMBl  CTpaHBI,  pa3padaThIBarOIIUE 2-3 20
pa3spabaTsiBaroLye IPOrpaMMHOE obecreueHune TSt
MEIUIIMHCKHE OUOXUMHYCCKHUX AHAIN3aTOPOB "
OpOrPaMMHO- MEUIIHCKOM IUArHOCTHYECKON TeXHUKH
anmapartHble
KOMILICKCBI

B MeauLIUHCKUK BY3bl
U MeanuuuHCKUE YIPSKACHAST
¥ KnrHn4eckue 1a00paTopun

B OupmbI-pa3paboTINKN

Pucynok 3. Pacnpenesnerre 06beMOB MPOAXK 10 CErMEHTaM PhIHKA.

OCHOBHBIE METO/IBI IPOJABHIKEHUS TOBAPA U ACHCTBHS, IIPEJHA3HAYEHHBIE IS 3TOrO B TaduIe 3.

[InaHnpoBaHKe Pa3pabOTKH 1 ONpeeneHre ce6eCTONMOCTH POrPAMMHOTO 00eCIeYeHHS

Llenbo TUIAHMPOBAHMS SBJISAETCS ONpEJENEHHE 3aTPaT TPYAOBBIX M MAIIMHHBIX PECYPCOB JUIS
paspaGoTKH MPOrpaMMHOTO obecriedeHust. [ Kakaoro ACHCTBHS Pa3pabOTUMKA YCTAHABIMBAIOTCS TPH
OKCICPTHBIC OLICHKU:

A; - OLIEHKa NPOIOKUTEILHOCTH ACHCTBYSA IIPU Hanboiee GIIaropUsSTHOM CTEYEHHH 00CTOSTEIBCTB;

B; - olleHKa TPOJOIKUTENLHOCTH JACHCTBHUS IIPH CAMOM HEOIArONpHUATHOM CTEYEHHH OOCTOSATENLCTB;

Ml - HaH6OHee BCPOATHAA ITPOAOJKUTCIIBHOCTD ﬂeﬁCTBHﬂ.

O)KI/II[aeMaH BEJIIMYHWHA AJIUTECIIbHOCTHU HeﬁCTBI/Iﬂ MOl " CTaHAAPTHOC OTKJIIOHCHHUC Dl JJIs1 KaXKA010
Z[eﬁCTBHﬂ COCTaBJISACT.

My = (A; + 4M; + By)/6,
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D; = (B; — A)/6,
rae D; - XapakTepHu3yeT CTENeHb HEONPEEICHHOCTH BBIOJHEHUH PaboT 3a 0)KUIAEMOE BPEMSI.
VITOroBast OLHKa 3aTPaT Ha pa3spaboTKy MPOrpaMMHOr0 MPOAYKTA U CTAHJAPTHOE OTKIOHEHHE OT
3TOif OLEHKH COCTABIIIOT
M, = Z?=1 My;;

B tabnmiie 4 mpuBeneHa ynopso4eHHas TIOCIeI0BATEIbHOCTh IEHCTBHIA.
Tabmuna 3.
[MPUMEHEHUME CTPATET YU ITPOABWXEHNA NTHOOPMALIMOHHOI'O ITPOAYKTA HA
PBIHOK (BAPMAHTBI IIOCTABKU TOBAPA)

DJieMeHThbI CTPpaTerun HeilicTBust

JIBroTHI ¥ CKHIKH IIpemgocraBieHre CKHIOK YY4aCTHHKAM BBICTABOK M IMPE3EHTAIMid, Ha KOTOPBIX
OyaeT IeMOHCTPUPOBATHCS IPOrpaMma

Pexnamuast 1esTeIbHOCTD OpraHu3anusi ~ pacChUIKM  JEMOHCTPAI[MOHHBIX  BEPCHH MIPOTPaMMBbI
MTOTCHIATBHBIM TTOKYIIAaTEIIM

Koncynbtuposanue TexHuueckas noanep>Kka
TIOJIH30BATEIIS

O3HaKOMHUTEIbHBIH MapKETHHT V4acTue B BRICTaBKaxX U TMIPE3CHTAUAX

Tabnuna 4.
VIIOPAJOYEHHAS ITOCJIEAOBATEJIBHOCTD I[EPICTBHFI N OLIEHKA UX
JUIMTEJIbBHOCTU AJIS1 PASPABOTKU ITPOI'PAMMBI

HeiicTBus A; M; B; M,; D;
Pa3paboTka TeXHUYECKOTO 33 JaHHs 3 2 5 3 0,7
Br16op mporpamMMHO¥ cpeabl 2 4 6 2 0,7
N3ydenue TeXHUUECKOH JOKYMEHTAIMH 10 12 14 12 0,7
PazpaboTka anropuTtMoB — peanu3anuu 5 7 9 7 0,7
MIPOTPaMMBbI
OnTtuMu3anys U 0TI Ka AITOPUTMOB 3 5 7 5 0,7
Peanuzanus npoekra 12 18 30 19 3
TecTupoBaHue U OTJIAAKA 4 7 10 7 1
JlokyMeHTHpOBaHUe 3 5 7 5 0,7
Hroro 42 60 88 62 2,8

Onpenenenue cedbectonumoctu pazpadorku 110.
[Inan paspaboTku mnpencrasisiercss B Buae auarpammbl [anta. Ha He#l BeigeneHsl aeiicTBus,
BBITIOJTHSIEMBIE C HCIIONIb30BaHUeM DBM, 4To Mo3BoJIsieT onpeeuTh 00IIne 3aTpaThl MAIIMHHBIX PECYPCOB.
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Wcxons u3 nuarpammbl ['anTa MOXHO MOJCYMTATh: 3aTPAThl TPYJA NPOrPAMMUCTA t, = 62 YeN.-JH.;
3aTpaThl MAIMHHOTO BpeMeHH t, = 42 nH.

[InanoBas cebecTOMMOCTH ONpeaeNsieTcs o Gpopmyre

C=(B+A+ Cyp)(1 +Ky),

rrae 3 - 3apaboTHas 1miara pa3paboTdMKa ¢ HAUYMCICHUSIMH Ha COIMANbHBIC HYXIBI; A - aMOPTHU3aIUI
[19BM u apyroro o6opynoBanus; Cyp - Ipoune NpOU3BOJCTBEHHBIE 3aTpaThl; K, - KOO UIIEHT HaKIIaHbIX
3aTpart.

IIpy oOmpeneneHHOW BBINIE JUIMTENLHOCTH Pa3pabOTKU t, M KOdp(PUUMEHTa HAYMCIECHUH Ha
conmanbHble Hyk bl 0,302 3apaboTHas TUIaTa COCTaBUT

3 30(1+0,302) .

m
I7iec M- cpeJHee KOJIMYeCTBO AHEH B Mecsl (MpUHHMAaeTcs paBHBIM 22); 3, - cpeaHeMecsdHas

Yo

3apaboTHasl Iy1aTa pa3padoTUHKa.
AMOpTH3aIMOHHBIE OTYMCIICHUS TIPY JIMHEHHOM METOJIe pacdeTa aMOPTH3aIUU COCTABST
_ tyHallpr
~ 256
rae Hy - rogoBas Hopma amopru3anuy; gt - 0anaHcoBast CTOMMOCTh BeIYMCIUTENbHOM TexHuKH (BT);

256 - cpeaHee KOJIMYECTBO PabOUKX JHEH B TOAY; t, - 00bEM MAIIMHHBIX pecypcoB Aiis pazpadotku [10, nH.
[Ipoune npousBoacTBeHHbIE 3aTpaThl Cpyp, BKIIOYAIOT 3aTPAThl HA TEXHHYECKOE o0CITy’)KUBaHUE U
pemoHT BT, pacxonHbie MaTepralbl H OIPEAEISIOTCS 0 hopMyIie
_, Hypllpr
"M 956
e Hyp, - MpOIEenT Npounx nmpou3Bo/ICTBEHHBIX 3aTPAT OT NepBoHavanbHol croumoctu BT, Hyp = (3-
4%).
Pacdyer rraHoBo# ce0€CTOMMOCTH MTPOrPaMMHOI0 00eCIICUeHUSI.

C

ITpumem cpenHeMecsiuHy0 3apaboTHYIO miatsl paspadorunka [10 pasaoit 20000 p.; 6anaHcoByrO
croumocTth paBHo 30000 p. 1 TOIOBYIO HOPMY aMOpTH3allMU paBHOU 12%. JlmuTensHOCTh pa3paboTKu

paBHa 62 neHb. Eciii 00beM MalmHHBIX PecypcoB paBeH 42 THSM, TO
20000(1+0,302)

3= *62 = 71018,1p.
22
012530000

= — % = .

256 OP

) 0,032%30000 . .
= —-—— % =

mp 256 » P

[InanoBas cebecronmocts npu K,; = 0,2 cocTaBur:
C=(71018,1+590,6 + 157,5)(1 + 0,2) = 86119,4 p.
Ecnu 6paTth mporHo3upyeMbIii 00beM MpoIaK IO MUHUMYM IS Ka)KAO0TO CeTMEHTa PBIHKA, TO
roJoBoit 00beM npogax cocraBut 100000 py6uieit. 3apmnara nporpammucta cocraBut 710181,1 pyoOneii B
roa. Amoptuzanus 590,6 py6aeii. [Ipourne npousBoacTBeHHbIE 3aTpaThl 157,5 pyOnei.

HpI/IMeHeHI/Ie QJICKTPOHHBIX MCAUIIMHCKUX KapT ABJIACTCA 3(1)(1)6KTI/IBHBIM CII0COOOM XpaHCHUS JaHHBIX
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1 UX TpaHcrmopTupoBku. CriocoOcTByeT Oonee THOKOM paboTe MENUIIMHCKUX YUPEXKIECHUH, KOTOPhIE MOTYT
OBITH MOJIC3HBI KaK B MMOBCEHEBHOM, TaK U B X07I¢ MPOECCUOHATLHON I TEITHHOCTH.
B xo/e BeINONHEHUS TaHHOW PabOTHI OBLTH PACCMOTPEHBI:
— HallMOHABHBIA CTAaHIAPT «AIeKTpoHHas uctopus comezan. Oomrue monoxkeHmws» (TOCT P 52636—
2006);
— TIPOBEJICHBI TECTOBBIE 3aMPOCHI TIOCTPOCHUE 0a3bl TAaHHBIX;
— METO/JIbI ¥ peau3anus HHTepheiicos;
— cnocoOkI MpeICTaBICHUs 0a3bl JaHHBIX;
— TEXHHYECKOE 3a][aHHC;
Tak e ObL1 mpoBeaeH SOl 3ampoCkl U MO0 HECKOJIBKHUM MapaMeTpaM, MPeACTABISIONMM HHTEPEC IS
JTAHHOW Pa0OTHI.
beun paspaboran Web-untepdeiic, a Takke mpeacraBieHa CTPYKTYpPHO-GYHKIMOHAIbHAS CXeMa
MPOrpaMMHOI0 00eCTICUeHUsI.
[MpencraBieHHy0 pabOTy MOXHO pacCICHHUBATh KaK IMOATOTOBHTENBHBIA 3Tal HA MYyTH K CO3JAHHIO
“Beb-peructparypa” PaboTa 1mo3BoJisieT OLIEHUTh CTEIIEHb CJI0KHOCTH 3a71a4, KOTOPhIE TPEOYIOT BBITOJTHEHHSI
JJIsA I[aﬂbHeﬁHICFO Pa3BUTUA CUCTEMBI U €€ IIPUMCHCHUS.
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XAPAKTEPUCTUKA PACTUTEJIBHOCTU KEYNMOBCKOI'O MECTOPOXJAEHU A
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Aunomayus. OCHOBHOM mpoOIeMoil W3yueHMs W ONHCAHHUA PACTHUTENBHOCTH  HEQTSIHBIX
MecTopokaeHuil HipkHeBapTOBCKOro paiioHa B HACTOSIIEE BpeMsl SBISIETCS TPYAHAs MPOXOAUMOCTh
TeppuTopuH. TONBKO y4YacTKW, NpUJIETAIoOUIMe K JOporaM M IPOMBIIUIEHHBIM IUIOLIAJIKaM, SBISIOTCS
JOCTYIHBIMHM JJIsl TIOJEBBIX HcclieoBaHUN. BoszpelictBue Ha pacTteHMs M coolmiectBa HepTeno0bvn
BO3MOXXHO Kak NpsIMOE, TaK U OmocpenoBaHHoe. B mporecce o0ycTpoiicTBa M SKCIUTyaTanuu HedTsHOTO
MECTOPOXKICHUSI MEHSIOTCS PACTHUTENIbHBIE COOOIIECTBA: CTPYKTypa M COCTaB, MPOMCXOAHWT 3aMEHa Ha
MIPOU3BOHBIE.

B Teuenme BereranuonHoro mepuona B 2013-2014 rr. mpoOBOAWIOCH OINKCAaHWE PACTUTEIHLHOCTH
MECTOPOXK/ICHUSI W BBIABJICHHE W3MEHEHUI B CTPYKType M COCTaBe€ PacTUTENBHBIX coobmiecTB. Llenbio
pa0boThl OBIJIO TaKke OMNpeNeIeHHE PEeAKHX M Hcye3arolluX BHAOB. OOliee KOIWYECTBO BBIIOIHEHHBIX
onmcanuii — 54. Mcnonb3oBanack cTaniapTHast METOIMKA Te000TaHMYECKHMX ONMHCcaHuid. Pe3yiapTaToM paboThl
CTaJl0O BBISBJICHUE THUIHWYHBIX PACTUTEIBHBIX COOOLIECTB M HX omnucaHue. B pabore mnpuBeneHa
XapaKTePUCTUKA PACTUTENbHOCTH KeunMOBCKOTO MECTOpOKACHHSA, PACIIONIOKEHHOTO B CEBEPO-BOCTOUYHOM
gyacth HmxHeBapTOBCKOro paiioHa. 30HaJIbHOM pACTUTENBHOCTBIO Ha Tepputopun KeunMoBcKoro
MECTOPOKACHUS SIBISIOTCS COCHOBBIE [JOJTOMOIIHO-C(parHOBBIE M KYCTapHHYKOBO-C()arHOBBIE Jieca B
COYETaHUH C KYCTApPHIUUKOBO-C(HarHOBBIMH OJIMTOTPO(MHBIMU OOJIOTAMH.

Abstract. The Main problem of the study and description of the vegetation of oil fields in
Nizhnevartovsk region is currently difficult to cross the territory. Only the areas adjacent to roads and
industrial sites are available for field research. Effects on plants and communities of oil production is possible
both direct and indirect. In the process of setting up and operation of oil fields changing plant community
structure and composition, there is a replacement on derivatives.

During the growing period in 2013-2014 was conducted description of the vegetation of the field and
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the identification of changes in the structure and composition of plant communities. The aim of this work was
the definition of rare and endangered species. Total number of descriptions - 54. Standard method was used
geobotanical descriptions. The result was the identification of the typical plant communities and their
description. In the paper, the characteristic vegetation Ketchimovskogo field located in the North-Eastern part
of the Nizhnevartovsk district. Zonal vegetation on site Ketchimovskogo deposits are pine long-sphagnum
and shrub-sphagnum forests in combination with shrub-sphagnum oligotrophic bogs. This type of vegetation
is characteristic of badly drained flat surfaces of watersheds, speckled with tiny tatahouine depressions. Such
locations are characterized by the distribution of peat or peat-gley soils with low upland peatlands and for a
long period of abundant moisture. The distribution of this complex plant communities due to cryogenic
processes and long-term conservation of soil and dirt perched water, enabling the logging of upland forests on
soils of different mechanical composition. Zonal type of wetlands in this region are oligotrophic sphagnum
bogs with the dominance of Sphagnum fuscum.

In river valleys and on the first floodplain terraces are observed eutrophic sedge and sedge-hypnosia
marshes, which in this subzone have little meaning. On-site deposits of this type of wetlands combined with
oligotrophic and mesotrophic bogs on their periphery and in the center of them. Their distribution is due to
the formation of zones of flooding during the construction of linear structures.

Kniouegvie cnosa: pacTUTENBHOCTb, COOOLIECTBA, PACTUTENIbHBIE KOMIUIEKCHI, (opa, 0010TO, JyT,
TOp(STHUKH.

Keywords: vegetation communities, plant communities, flora, swamp, meadow, bog.

Beeoenue

30HANBHBIM THIIOM OOJIOT Ha NaHHOW TEPPUTOPHH SABISIOTCS ONUTOTPOHBIE charHOBbIE 0OIOTa C
rocrozcTBoM Sphagnum fuscum. Dt 6os0Ta 3aHUMAIOT OOLIMPHBIC BOJOpa3IeibHBIC MPOCTPAHCTBA PEK
MEPBOTO U BTOPOTO MOPSIKOB, UMEIOT aTMOC(epHOe BOJIHOE TUTAHKE U BBITYKITYIO (OPMY MOBEPXHOCTH

Jns  KpynHbIX OOJOTHBIX CHCTEM XapaKTE€pHO TOCHOJACTBO B IIEHTPAIbHOW YacTH TPsIOBO-
MOYQKHHHBIX U TPSIOBO-03€PKOBBIX KOMIUIEKCOB. Ha JpeHMpOBaHHBIX CKJIOHAX PACHOJI0XKEHBI IPSI0BO-
MOYKMHHBIE KOMIUIEKCHI ¢ KYCTapHUYKOBO-C()arHOBBIMH T'PSJAMH U MeHee OOBOJHEHHBIMA MOYKWHAMH
[1].

Ha teppuropun MecTOpoXIeHHs TIPeICTaBICHbl 0arybHIKOBO-KacCaHIPOBO-c(hparHOBbIE ¢ COCHON U
KEJpOM Ha IpsAAax, ¢ 03epKaMu U carHOBBIMU MouyakuHaMu 6onota (Pucynok 1.) ¢ nepudepuiiHsiM psaaom
COCHOBO-C(harHOBBIX ME30-€BTPOQHBIX JIECHBIX accolmanuii. B mporiecce TopdoHakomieHrss Ha OOJIOTHBIX
cUcTeMax BbIpaboTajcs CIOXKHBIA penbed MOBEPXHOCTH, COCTOSALIMH M3 PsJa MECTHBIX BBIMYKIOCTEH, B
MOHMKEHUSIX MEXIY KOTOPhIMH C(OPMHPOBAINCH BHYTPUOOJIOTHBIE BTOPUYHBIE O3€PKH, 03€pa, Py4bU U
tomu [2, 3].

[lo TeppuTOopHK MECTOPOXKACHUS MPOTEKaOT peku Monkberat, ChUTbKBISTYH, OpTBATYH, pydbu O/H,
PacHOJIOKeHbl MHOTOYHCIIEHHBIE 03epa M Oonota. [loiimMa 3aHMMaeT OTHOCHTENBHO HEOONbIINE pa3Mepsl,
KoJIEONeTCsT B 3aBUCHMOCTH OT M3BWIIMCTOCTH PEKH W TIPEJICTaBJISIET CcOOOW ydYacTKH € JIHHAMHYHON
PacTUTENBHOCTBIO, HAaMOOJIee TUITMYHOM ISl MaJIbIX PEK CEBEPHOI MOA30HBI: JIYTOBbIE ME30THTPOQHIIbHBIE U
TUrpOQIIBHBIE, UBHIKH W JIECHBIE COOOIIECTBA ¢ y4acTHeM TeMHOXBOWHBIX mopoa. [Ipu knaccudukanmm
NOWMEHHOM PACTUTEIHLHOCTH MOXHO BBIACTHTH: HEOOJBIINE YYAaCTKH C IOBBILICHHBIM JPEHUPOBAHHBIM
MecTooOMTaHHEM: KaHapeeuHHKoBbIe coodmiecta (Phalaroides arundinacea), pazHoTpaBHO-371aKOBBIE JTyra
Ha YyYacTKaX CpEJIHEro JKOJIOTUYECKOTO YPOBHS; TUTPOMUILHBIE OCTPO- M BOJISHOOCOKOBBIE COOOIIECTBA,
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3aHUMAIOIINE HU3KUIM HKOJOTMYECKHI YPOBEHb M MPUYPOUEHHBIC K MEKTPUBHBIM TOHIKEHUSIM M Oeperam
CTapUYHBIX 03ep, MBHIKOBO-KyCTapHHKOBBIX coobrrectBa (Salix cinerea, S. viminalis), couerarommuecs c
OCOKOBBIMH U KaHAPEEYHUKOBBIMH JTyTaMH.

Memoouxa u 06vem nposederus Uccied08anull

IIpn w3ydeHWM pACTUTENHHOCTH B OCHOBY IIOJIEBBIX FWCCJIENOBAaHUHA JIETJIM TPaJWLMOHHEIE
reoboranmieckue metonsl [3]. ['eoboTaHmUeckoe oOMHMCAHHE MPOBOAWIOCH B JIECHBIX (DHUTOIICHO3aX Ha
wiomanu 50x50 M, mpu oTCyTCTBHHU ApeBocTos (Jiyra, 6osnoTa) - Ha miomaan 10x10 M. Ha Bcex mpoOHBIX
TUTOMIAJIAX PACTUTEIHHOE COOOIIECTBO N3YYAIOCh IO SIpycaM, OABSIPycaM U CHHY3HSM: IPEBOCTOM (B Jecax,
MEJIKOJIEChSIX, 0OJICCCHHBIX 00JIOTaX) - MOAPOOHO 0OCIEIOBANICS BUAOBOM COCTaB, INIA30MEPHO OIICHUBAJIACh
BBICOTA, U3MEPSIICA TUaMETP CTBOJIOB BCEX IMOPOJ IEPEBLEB HA YPOBHE IPYAU, COMKHYTOCTh KPOH; MOJIJIECOK
(B mecax) - BMAOBOI COCTaB, I'yCTOTa, BBICOTA; MOJPOCT JIEPEBHEB OCHOBHBIX IOPOJ (BHUIOBOM COCTaB,
o0uJre, BhICOTA, XKU3HECHHOCTH ); HAITOUBEHHBIN TTOKPOB - BBIICIISUIUCH TOBSIPYChI TPABIHO-KYCTAPHUYKOBBIMH
¥ MOXOBOH, OTJIEIEHO XapaKTepHU30BAIaCh CHHY3HS KyCTHUCTHIX JIMIIIAWHUKOB U BBICOTA TIOJhEMa IO CTBOJIAM
JIEPEBbEB  AMUQPUTOB. B TpaBSHUCTBIX COOOIIECTBAX MOIBIPYCHl BBIACISUINCH 10 HEOOXOIUMOCTH.
O1eHUBAJIOCH 00III€e MPOCKTUBHOE MOKPHITHE U IMOKPBITHE KaXIOTO MOIBAPYCa, CPSIAHSS BBICOTa TPABOCTOS
Ha JIyTax; W3y4daliCsi BHIOBOH COCTaB COCYIUCTBIX PACTEHHWH C YyKa3aHWeM OOWIHS KaXIOro BHIA,
BBISBJSUTUCH JIOMUHHUPYIOIIUE BHUJIbI MXOB U JIMIIIAWHUKOB B JICCHBIX COOOIIIECTBAX M MOXOBBIX 00JIOTAX.

B kamepanbHBIX YCIOBHAX TPOBOIMIOCH OMpeAeNieHre COOpaHHOTO TepOapHOTO Marepuaia,
YTOYHSIICS BUAOBOM COCTaB (PIIOPHL.

B nepuo 1moJieBbIX UCCIIe0BaHUI BBITTOJHEHO MOMHBIX 54 Te000TaHNUSCKUX OMTUCAHUM.

Peszynomamur pabomul u ux onucanue

B oOmeit crmoxkHOCTH B TpeAeNax paccMaTpuBaeMON TEPPUTOPHH  BBIACISIIOCH TPH THIA
MECTOOOHTaHUI: COCHSIK CarHOBBIH, MepexofHoe 00JI0TO U BepxoBoe 001010 (PucyHok 1).

B paifone o0cnenoBaHus pacroyiaratoTcsi HeOONbIINe YYaCTKH JIECHBIX COOOIIECTB, pa3inyaronirecs
[0 CBOEMY CTPOECHHIO M cocTaBy. Ha Ooiyiee BO3BBIIEHHBIX y4YacTKaX — 3TO COCHSKH KyCTapHUYKOBO-
charHoBble, a Ha YydYacTKax C HeEOONbIIMM TIOHIKEHHEM peibeda U 3aCTOMHBIM  yBIQXKHEHHEM
pacrpocTpaHeHbl COCHIKH 0COKOBO-c(harHoBbIe. IMEIOT Takke M pacipocTpaHeHHe COCHSIKHU C(harHOBBIE.

Cocusax  kycmapruurogo-cghacnoswiii  (Pinetum fruticuloso-sphagnosum) — coo0riectBo, KOTOpOe
SBJISICTCSl TIPE/ICTABHUTENIEM AacCONMAIMK IUPOKO PACHPOCTPAHEHHON HAa JAHHOW TEPPUTOPHUH W OOBIYHO
BCTPEYAIOTCSI B BOJHHCTO-MEIKOXOJIMHCTOM TaeKHO-OOJIOTHOM THIIE MECTHOCTH Ha BOAOPA3JEIbHBIX
MOBEPXHOCTAX C YacTOM CMEHOW XOJMOB W MHKpPOYBAJIOB, Ha HU3KHUX CIIIQXKEHHBIX MAallOaMIUIUTYIHBIX
OTPaHUYEHHO JIPEHUPOBAHHBIX TPUBAX CPEIX OOJIOTHBIX MACCHBOB.

CocHsIK KycTapHHYKOBO-charHoBbIH (PucyHok 2.) mpexnctaBisieT cOOOH 3aKIIOUMUTENBHYIO CTaIMIO
3abonayrBanus JiecoB. C HAKOIUIGHHEM TOp(a APEBOCTOM MOTruOaroT, 00pa3yoTcs BHIMOUKH, (popMupyercs
OomoTHbli TUn pactuTenbHOcTH (Pucynok 2). JlpeBOCTOM 4YMCTBIA, C HEOONBLIONW MPUMECBIO Kenapa,
paspexenHsiii (comxayTocTh 0,3-0,4). BTOpoit mojor (comkHyTOCTH - 0,1) cocTraBiieH Oepe30il MymmcTol C
HEOOJIBIION MPUMECHIO COCHBI OOBIKHOBEHHOH U Kezpa. Kitace 6onuTeTa Va-0. 3anac apeBecHHbI — He OoJiee
40 m3/ra.

IToapoct u3 COCHBI OOBIKHOBEHHOM, COCHBI CHOMPCKOW, Oepe3bl MyIIUCTON - peAKuil, YTHETECHHBIH,
BBICOTOM 710 3 M.

KycrapHukoBslii sipyc peaxuil, ¢ IpoeKTUBHBIM MOKpbITHEM B 0,5-2,0% 1 BeIcOTOHN A0 1 M, cocTaBieH
B OCHOBHOM Oepe30ii KapJIUKOBOHA.
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TpaBsHO-KYyCTapHUUYKOBBIN SIpyC, ¢ NPOEKTHUBHBIM MOKpbITHEM B 10-25%, coctouT 13 OOJOTHBIX
KYCTapHHYKOB: 0aryibHUKa OOJIOTHOTO, FOTYOHKH, TI010eNa 60JI0THOTO, MUpTA.

PI/IcyHOK 1. COCHOBO-KYCTapHI/I‘IKOBBIC 00J10Ta Ha MECTOPOKIACHUN.

MoxoBoit sipyc u3 Sphagnum fuscum, Sph. angustifolium umeer npoextiBHoe nokpsitre 80-90%. ITo
MHUKPOTOBBILIICHUSIM BCTPEYAIOTCSl KyCTUCTHIE JIMIIAaRHUKK U3 poaa Kianuna, a mo 3amagmHaM NOSBISIFOTCS
Mxu poja Sphagnhum.

Psanom pacmonaraercst cocHsIK ocokoBo-carHoBbId. [lepexon oOyciioBiieH moHmxeHueM penbeda u
3aCTOEM IPYHTOBBIX BOI.

CocHax ocokoso-cghacnosuiii  (Pinetum caricoso-sphagnosum) pacronaraetcsi B IJIOCKOM — He
IOpeHupoBaHHoW HuzuHe. IlouBa TOpdsAHO-OA30MMCTAs, CHIBHO yBIaXHEHHas. B naHHOM cooOmiecTse
XOpOIIO BBIPAKEH MUKpOpebed: KoUK BbIcoToH 50 cM, quameTpoM | M, MOYaKHHBI CHIIBHO OOBO/IHEHHBIE,
C OCOKaMH, BaXTOH TPEXJIUCTHOW M cabellbHUKOM O00J0THBIM. B npeBoctoe (comknytocts 0,1) mpeoOnagaer
cocHa OObIKHOBeHHas. Beicota cocHbl — 6-7 M, aumametp 15-18 cm. Berpewarorcs Taxoke keap u Oepesa
MyIINCTAasl.

Ha xoukax TpaBsiHO-KyCTapHHUYKOBBIN SIpyC, ¢ OOIIMM MPOEKTHBHBIM MOKpHITHEM B 50%, 00pa3yloT:
MUPT OOJIOTHBIM, OaryibHUK OOJIOTHBIN, KJIFOKBa OOJIOTHAs M MEJIKOIUIOAHAS, TOJIyOHMKa, XBOII TOISIHOH,
YEPHHUKA, 0COKA IaPOBUIHASI, HAYMOYPTHUs KUCTEIBETHAS, 11010€1 O0JIOTHBIM, OpyCHHUKA.
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B moxoBo-numaiinukoBoM sipyce (70%) mpeobmamaror Sphagnum magellanicum, Sph. russowi, Sph.
angustifolium, Sph. centrale, Polytrichum commune, P. strictum, Pleurozium schreberi, Dicranum polysetum.
Eounuuno ecmpeuaiomes nuwannuxu Cladina arbusculata u Cl. stellaris.

Pucynox 2. CocHSIK KyCTapHUYKOBO-C(HarHOBBIH.

B mouaxunax (0o0BomHEeHHOCTh — 60%), TpaBsIHO-KYCTapHUYKOBBIA spyc (00IIee MPOEKTUBHOE
nokpeiTie — 30%) 00pa3yloT OCOKH: B3IyTOHOCAs, NemelbHas, BOJOCHCTOILIONHAS. BcTpeuaroTcs Takxke
BaxTa TPEXJHUCTHas, caOCIbHMK OOJIOTHBIN, MyIIMIA BjarajuilHas, XBOII TOISHOW. MOXOBOH spyc
obpaszosan Sphagnum riparium — 15%.

Ha rpanuiie ¢ COCHSIKOM KyCTapHUYKOBO-C(arHOBBIM Ha HEOOIBIIOHN IIOIAN PACIIONATACTC COCHAK
chacnoswuii (Pinetum sphagnosum). Berpewaercst JaHHBIN THIT cOOOIIECTBA JOBOIBHO YacTO, OH IPHYPOUYEH
K BOJIHACTO-MEJIKOXOJIMHUCTOMY Tae:KHO-0OJOTHOM THUITY MECTHOCTH C YaCTOM CMEHOW MUKPOYBAJIOB.

B npeBoctoe mpeobnamaer cocHa OOBIKHOBEHHAs, BRICOTOM 5-6 M, muamerpoM 10 cM, eIMHHYHO
BcTpedaeTcs Oepesa mymmucras. ComxayTocTh 0,1-0,2. [TouBsl TOp(SAHO-00I0THBIE, CUIIBHO YBIIAXKHEHHBIE.

B TpaBsSHO-KyCTapHHYKOBBIN SIpyC ©3 OOJOTHBIX KyCTaPHUYKOB: TOJyOWKa, MHUPT OOIJIOTHEIM,
OaryJbHUK OOJIOTHBIM, MOAOEN, BCTPEYAIOTCS OpYyCHHMKA, YEPHHKA, BOPOHHKA, IYIIWIA MHOIOI[BETKOBAS,
0COKa IIapOBH THAS, CHTHUKH, BeWHUK JlaHrcnopda, nmeer nmpoekTuBHOE MOKpbITHE 10 60%.
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B MOX0BO-IHIIAHUKOBOM sipyce (MpoeKTHBHOE MOKphITHE 10 90%) mpeobnanator carHoBbIE MXU:
Sphagnum angustifolium, Sph. russowi, Sph. fuscum, sctpeuarorcst Polytrichum strictum, Pleurozium
schreberi, Dicranum polysetum. Ha koukax ormeuens! nuiraiinuku Cladina arbusculata u Cl. rangiferina.

Y gopor m Ha y4yacTKax BO3J€ IUIOMIANKH, T€ MPOMCXOAWIAa OTCHINIKA TPYHTA, (OPMHUPYIOTCS
IMPOU3BOJHLIC JieCa, HanboJiee TUIIHYHEIE 1A TaeKHOM 30HEI. HpOI/I3BOI[Ha$I PACTUTCIBHOCTL MPEACTABIIACT
co00#1 yJacTKH CO CMEIIeHHEM JIyTOBOW, JIECHOW M OOJOTHOI pacTUTENbHOCTBIO. B 3THX cooOmiecTBax
MPUCYTCTBYIOT 3aHOCHBIC, CAHAHTPOIIHBIE BUBI BBICIIMX PACTCHUM U 3apacTaHUE TEPPUTOPHUM MPOUCXOIAUT
M0 TUIMYHOMY XOAY CYKLUECCHH — OT pyJepalbHO-TaeKHBIX JYTOB — N0 JIECHBIX COOOIIECTB (Oepe30Bo-
COCHOBO-KEJPOBbIE TPABSIHO-3IAKOBHIE M PAa3HOTPABHO-3IIAKOBBIE OEPE3HSIKM C yJaCTHEM COCHBI W KeIpa).
JlyroBeie coo0IIIecTBa PEICTABICHB B OCHOBHOM CHHAHTpONaMu U pyaepaitamu (PucyHok 3.).

At

Pucynox 3. Jlopora, HapyleHHs IpUAOPOKHOHN 30HBI.

IIpn ommcanum yuyacTka B paliOHE TPOMBINLICHHON IUIOMIAJKH OBUTH BBIACIEHBI HanOoJee
XapaKTepHbIE BHUJBI PACTHTEIBHBIX COOOINECTB M HMX COYECTAHWH, MPEACTABISIOIINE CIIOKHBIC O3€PHO-
MOY2XXHHHO-TPSJIOBBIE ~ KOMIUIEKCHI ¢  TpeobiaflaHueM  KyCTapHHYKOBO-JIHINANHHKOBO-CArHOBBIX
COOOIIECTB Ha CKIIOHAX TOP(MSIHUKOB U IMYIIUIEBO-C(HarHOBHIX - B TIOHIKEHUSIX.

Penbed ydacTka cocTaBiieH IJIOCKMMH HU3KMMHU rpspamu ¢ npesbimenueMm ot 0,7-0,8 M g0 1,5M u
mpoTsoKeHHOCTRI0 oT 10-20 mo 50 M, oOpa3syercst saencThii Mukpopenbed. Ha rpsmax mpowmspacraroT
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OarynmpHUK, KacCaHIpa M KapinKoBas Oepes3a, 0 CKIOHAM HU3KHX TIPSl Mpeo0IagaloT KacCaHapa U moaoen,
u3peaKa BcTpedaeTcsa OpycHuKa. Besne Ha BepIIMHAX M CKJIIOHAX OOMJIBHO Pa3BUBAIOTCS MOPOILIKA U KIIFOKBA
OomnoTtHas. MoxoBoll MOKpoB oOpa3zoBan carHymamu. Ha BepmmHax HEKOTOPHIX TPSA HIET OTMHpaHHE
charHoBbIX MXOB M 3aMClICHHE HMX 3€JCHBIMA MXaMW W JHMINaiHWKaMd. B MoyakuHax mnpeoOnaaarioT
TPaBIHUCTbIC BHIBl - NyIIMIA BIarajuiHas, OCOKa MaJIOLBETKOBas W OCOKa TOISHAs, DPOCSIHKa
Kpyriomnuctas (o Kparo MOYaxuH). 13 KyCTapHUYKOB MOCEISIOTCS HA MEJIKUX MOAYIIKAX M KOYKaxX moadesn
OOBIKHOBEHHBII M KJIOKBa OojoTHas. OOIee MPOEKTHMBHOE MOKPBITUE TPaBSHO-KYCTAPHHUYKOBOTO sipyca
kosiebnercs ot 30 10 80%, B 3aBUCUMOCTH OT YPOBHS BOJ U PACTIONIOKEHHS Ha TPsAax.

Mox0Bo#l sipyc MOIIHO pa3BUTHIN, MPOEKTUBHOE MOKphITHE cocTaBisier 100%. JJoMuHUpyrOMMM
BUJIOM cpeau c(harHOBBIX MXOB sBisiercs Sphagnum angustifolium; moBoabHO BBICOKOE MOKPHITHE WMEKOT
Sphagnum majus, Sph. fuscum, Sph. teres, Sph. squarrosum. ITo HeGOJBIIMM MOBBIIICHHSIM BCTPEUAOTCS
Polytrichum commune u Polytrichum strictum, Pleurozium schreberri.

ITpu cuctemMaTu3ayuy NOITY4YEHHOTO MaTepraia MOKHO BBIIEIUTD Psil OOJOTHBIX COOOIIECTB, KOTOPbIE
COUYETAIOTCS MKy COOOH M 00pa3yIoT IUIaBHBIE TIEPEX0 bl Ha HEOOIBIIION TEPPUTOPHH.

Epnuxoeo-cghacnosoe u mpasano-eunnogo-cpacnogoe coobujecmea BCTPEUYArOTCA, OOBIYHO, B
coyeTaHuH, oOpa3ysl MOACHOW psn. B meHTpaspHON wacTH OOJNOTHOrO MaccuBa HaOMIOAAETCS CHUIIbHAsS
OOBOJITHEHHOCTh, @ B KPaeBOW 4YacCTH PACIOararoTcs EpHHUKOBO-KacCaHAPOBO-C(arHoBble cOOOIIECTBa, B
KOTOPBIX JOMHMHHUPYIOIIMMH BHAAMH BBICTYMAalOT Oepe3a KapiaukoBas, KaccaHapa u cdaraym. Um
COITyTCTBYIOT B TPaBsIHO-KYCTapHUYKOBOM sIpyce OaryJbHUK, BOPOHHKA, KJIFOKBA MEJIKOIUIOAHAS 1 OOJOTHAs,
MOPOLIKA.

Ilo HampaBieHUIO K LEHTpPY ©00JI0Ta KyCTapHUYKOBBIH fAPYC AOBOJBHO OBICTPO H3PEKHUBACTCS, U
NEePeXoa K CIELYIOLEMY, 0COKO-8AXMOB0-ChHACHO80MY coobwecmsy pe3kuil. TpaBsiHO-MOXOBOI ApyC 3TOro
cooOmiecTBa ciaraercsi Me30TPOQHBIMUA U OJIUTOTPOPHBIMUA BUAAMHU. TpaBSHOW HMOKPOB HEOAHOPOIHBIN, Ha
Oosiee OOBOJTHEHHBIX YJ4acTKax Mpeo0iajgaeT BaXxTa TPEXIMCTHAS ¢ yYacTHEM XBOIA TOISIHOTO U cabeIbHUKA
0ooTHOTO, Ha Clabo OOBONHEHHBIX OOJbIlIEE PACHPOCTPAHEHHE HMEIOT OCOKM. B MOXOBOM MOKpOBE
TOCTIOZICTBYIOT C()arHOBbIE MXH.

LlenTpanbHyto, HamOosjee OOBOJHEHHYIO YacTb MAacCHUBa 3aHUMAET O0COKO-2UNHOBO-CacHo80e
co0bujecmao, B KOTOPOM JIOMHHUPYIOIYIO POJIb BBITTOTHSIFOT OCOKH.

B HEeOOMBIIMX MOHMKEHUSIX BCTPEUAIOTCS MOI0CI, 0COKAa MaJIOLBETKOBAs, KJItOKBa OoyioTHas. B Ooee
VBIIQ)KHEHHBIX M 00Jiee TIOHMKEHHBIX Y4acTKax Mpeo0iIaJaroT OCOKH, XBOLI peyHOi. CIUIONHON MOXOBOU
MOKpPOB 0oOpa3oBaH cdarHymMamu. Ha mpHCTBONBHBIX HEOOJNBIIMX TOBBIIICHUSX COXPaHUIUCH HEOONbIINE
TPYIIIBI U3 3€JICHOTO MXa, Ha CyXHX Y4acTKaX BCTPEUAIOTCS JIUIIAiHUKH.

Tpassano-cghaznosvie (nusunuvie) 6oasoma (Herbosphagnetum fruticuloso-comarosum) pacrosnaratorcst
B 3aTOP(OBaHHBIX OHMKEHUAX, Ha Y3KUX U3BHIIMCTHIX JIOTaX C IJIOCKUM MEJIKOKOYKOBATHIM PEIbe(OM.

ITouBsl O0510THBIE TOP(DSHBIE HITH HIOBATO-TOP(SHBIE C BEIXOAOM BOABI HA IIOBEPXHOCTb.

JpeBecHblii sipyc He pa3BHUT; KYyCTApPHUKOBBIM - MPEACTaBICH IBYMs BHIAMH: MBa JIONIApCKas, UBa
YepHUYHAs 1 UIMEET CpeJiHee NPOoeKTUBHOE MoKpbiTre 10-15%.

TpaBsHO-KyCTapHUUYKOBBIN sipyc umeer mokpeitue 60-70%, mpeobnamaer cabenbHUK OOJOTHBIH,
MOCTOSIHHO TPHCYTCTBYIOT CJEIYIOIIME BHJBI: OCOKa ITy3bIpuaTas, OCOKa BOZsSHAs, OCOKa OCTpas, BaxTa
TPEXJIMCTHAS, BEX AJOBUTHIH; MOSIBISIOTCS BUABI, XapaKTEPHBIE JJI1 ME300JIUTOTPOGHBIX COOOIIECTB: KIIOKBA
OonoTHas1, moaden, MUPT OOMOTHBIN, MyIINIA BIarajJuiHas U MHOTOKOJIOCKOBas, OCOKa CTPYHHOKOpPEHHAS.
CpenHee MPOEKTHBHOE MOKpPHITHE MOXOBOro sipyca — 50-60%, moMuHHpyeT cpenu CQarHOBBIX MXOB
Sphagnum squarrosum. Ha TeppuTOpuu CHIBHO 3a00JIOYEHHOH, C HH3KHM ODKOJOTHYECKHM YPOBHEM
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IPEACTaBIECHB! PA3IMYHbIC COOOIIECTBA BEPXOBBIX U MIEPEXOAHBIX TUIIOB OOJIOT.

CocHoso-kycmaphuukogo-chacnosoe (8epxosoe) 6Goromo (Sphagnetum pineto-fruticulosum) — sto
HaunOoJiee pacpOCTPaHEHHBIH THI BEPXOBBIX cParHoBbIX 00J70T. [louBsl TOpdsaHO-TIEEBBIE, ¢ TOPHIHBIM
cnoeM 1o 1-2 M. JIpeBecHBIN SApyc CHIBHO pa3pexeHHbIN (COMKHYTOCTh Beero 0,2-0,1) u mpezacraBicH B
OCHOBHOM COCHOH OOBIKHOBEHHOW C HEOOJNBIIONW IpHUMechio Keapa. KycTapHHUYKOBBIA SIpyC HUMeEeT
npoekTuBHOE MOKphITHE 10-15% U cocTOMT, B OCHOBHOM, U3 Oepe3bl KapiIUKOBOH, €AMHUYHO BCTPEUYAIOTCS
WBBI JIONNAPCKasi ¥ YepHUYHAS.

TpaBsHO-KYCTapHUYKOBBIN SIpyC UMeEET MpoeKTHBHOE MoKpbITHE 40-60%, mpeobnanaroT xaMmenadHa,
KIIfoKBa OoyoTHas, MoAles; 4yThb MEHbLIC MOKPBITHE y MYMIMIBl BIaraJuIIHOW M MHOTOKOJIOCKOBOH,
OaryiapHHKa OOJOTHOTO, TONYOMKH; 1O TIOHMKEHHSIM BCTpeyaroTcs caOeldbHUK OOJOTHBIM, BaxTa
TPEXJIMCTHAS, XBOI TOIISTHOM, 8 M3 OCOK: BOJIOCUCTOIUIOHAS, TOIISIHASI, CTPYHHOKOPEHHASI.

Mox0Boii sipyc cOCTOUT U3 C(HarHOBBIX MXOB C IPOEKTUBHBIM MOKpbITHEM B 100%.

[Ipr m3MeHeHMSIX perbeda MPOUCXOAUT M3MEHEHHE THIIOB cooOrmiecTB. Ha Oyrpax wim HeOOMbIINX
BO3BHIIIEHUAX, (HOPMHUPYIOTCS €pHUKOBO-C(AarHOBO-JIHIIAHHIUKOBBIE COOOIIECTBAa, 2 OCOKOBO-C(ParHOBBIE H
MyITUIEBO-C(arHOBBIE - B MOYXHHAX O0JIOTA.

Ha Oyrpax KycTapHUYKOBBIH SPYC T'yCTOW M BBICOKHIA, TOCIIOJICTBYIOT: €PHHUK WK Oepe3a KapInKoBas
(Betula nana), Garynapauk OonotHbiid (Ledum palustre), mopomka (Rubus chamaemorus), B Menbiiem
KOJIMYECTBE BCTpevaeTcsl mymuna Biaraiminnas (Eriophorum vaginatum). MoxoBoi MOKpOB MATHUCTBIN
coctouT U3 charHoBbix MxoB - Sphagnum fuscum, Sph. magellanicum, B nonmxkenusix - Sph. agustirolium,
Sph. sp. m mmmaiinukoB - Cladina rangiferina, C. sylvatica, Cetraria cucullata; moBoasHO wYacTo
BCTpeYaroTCsi THIHOBBIe Mxu — Dicranum, Polytrichum. B ModaknHax mpeo01aaaroT - OCOKHA KpyrioBaras
(Cacex rotundata), ctpynoxopennast (C. chordorrhiza), B OTHENbHBIX CIydasx - MyIIHMIA BIarajdiiHas U
mMHOTrokosockoBast (Eriophorum vaginatum, E. polyfolium). B MoxoBoM MOKpoBe rOCIOACTBYIOT C(harHOBbIC
(Sphagnum fuscum, Sph. magellanicum) u rumHOBBIE MXH.

B nmporecce wucciieoBaHuii  BBISIBJIGHO 7 BHIOB JiecooOpa3oBarenei, 15 BHJIOB JpPEBECHBIX,
o0pa3ylomux TMOJIecOK, 126 BHIOB COCYIUCTBIX TPaBIHUCTHIX PACTEHHH W KYCTapHHUYKOB, B T..:
CHHAHTPOMNHBIX - 13, copHbIx - 11.

3axnouenue

[TpoBeneHHBIE MCCIENOBAHUS MMOKA3allM, YTO YYACTKH JIECHOH M OOJNIOTHOW PACTUTENHLHOCTH BIOJHE
COOTBETCTBYIOT 30HAIBHBIM COOOIIECTBAM KaK IO CTPYKType, TaK M 10 BHJOBOMY COCTaBy APEBOCTOS,
MO/IJIeCKa W HAIIOYBEHHOTO MOKpoBa [7].

Bornblirasi 4acTe KOpEHHBIX JIECOB JIPEHUPOBAHHBIX MECTOOOMTAHWN B CEBEPHOW Taiire HCIbITANA
BO3/ICHCTBHE TIOKApOB M B HACTOSIEE BpeMsi CMEHHMJIACh NPOM3BOAHBIMU JPEBOCTOSMH. [Iporeccs
BOCCTAaHOBHUTEJIBHON TUHAMHUKHU B 3THX Jiecax MIYT C 00s3aTelIbHOM CMEHOM MOpoJ. YCTONUYMBBI U IIMPOKO
pacrpocTpaHeHbl IPOU3BOAHBIE COOOIIECTBA: COCHOBO-Oepe30BbIe Jeca, TEeMHOXBOHHO-0epe3oBble [4, 5].

3a00J109eHHOCTh TEPPUTOPUM OTPOMHA, OOJBLIME IUIOMWIAAM 3aHATH 3a00JJOYEHHBIMH COCHOBBIMHU
KyCTapPHUYKOBO-AOJITOMOIIHBIMH U cparHOoBbIMHU Jiecamu. [Ipu nanpHeiimem 3aboaunBaHUK Ha TPaHULAX C
KPYIHBIMH OOJIOTHBIMH MaccHBaMH (OPMHUPYIOTCS KyCTapHHUYKOBO-JIHWIIAHHUKOBO-C()arHOBBIE COCHOBBIE
pelKOoNeChsl M PEIUHBL, MEPEXOASIINe B KOMIUIEKCH OyrpucThix 00s0T. OJHAKO 37ech HAaOMOgaeTcsl CBOU
psn 3a0onayvBaHus, IJIAaBHBIE KOMIIOHEHTAMH KOTOPOTO SIBIISIIOTCSI COCHOBBIE C KEAPOM JIMIIAHHHKOBO-
KyCTapHUYKOBO-C()arHOBBIE Jieca W  ONUTOTpodHBIE JHINAHHUKOBO-C(harHOBBIE  OOJOTHO-O3EPHBIC
KOMIIJIEKCHI.

Paznuuusi B HadanbHBIX 3BEHBSAX 3TOro psaa 3a0ojauuMBaHMA [0 Mepe HapacTaHusl TOPQIHOM
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MOACTHIKA M Pa3BUTHS MOIIHOTO C(arHOBOTrO MOKpOBa Bce OoJiee 3aTYIIEBBIBAIOTCS, U KOHEYHYIO (azy
NPEJICTABISIIOT JIECHBIE COOOIIECTBA € T'OCIOJCTBOM COCHBI: OEpEe30BO-COCHOBBIN (C €AMHUYHBIM KEIPOM)
XBOILIEBO-ocokoBo-carnoBeii  (Carex globularis, Equisetum sylvaticum, Sphagnum wulfianum, Sph.
Girgensohnii), cocHOBbIi (C eIMHUYHBIMU Oepe3oil, KeIpoM) KyCTapHHYKOBO-KacCaHIPOBO-OCOKOBO-
charnoBeiii  (Sphagnum girgensohnii, Sph. warnstorfii), xonTakTupyromue c nepudepueii OOIOTHBIX
MacCHBOB.

CoOCTBEeHHO OOJIOTHAsI PACTHTEILHOCTD TIPEICTABICHA KyCTAPHUYKOBO-C(HarHOBBIMHU OJIMTOTPOPHBIMU
coobuiecTBamMH, 00JICCEHHBIMU WJIH OTKPBITHIMH.

P S il . .

PI/ICYHOK 4. HpOMI)IHIJ'ICHHBIe TUTOMIaAKU ¢ HAPYIIEHHBIM PACTUTEIbHBIM IIOKPOBOM BOKPYT .

CoCHOBBIE KYCTapHUYKOBO-C(ParHOBBIE Jieca, MIPEACTABIISAS TOCIEIHIOW CTaIUI0 3a00IaunBaHus Jieca,
XapaKTePU3yIOTCS COUYCTAaHHEM IMPHU3HAKOB JIECHBIX U OOJOTHBIX cooOmIecTB. JIpeBecHbBIN SpyC TaKUX JIECOB
pa3peKeHHbI ¢ COMKHYTOCTBhIO KpoH (0,4-0,6, pasHoBo3pacTHEI (B npeaenax ot 40 mo 200 net). Hepebs
YTHETEHBI, MX BBICOTAa COCTABIAET Bcero 8-12 M. B cocTaB apeBecHOro sipyca KpoMe roCIOACTBYIOIIEH COCHBI
BCTpeUaeTCsi IPUMECh Kelpa U Oepesbl eAMHUYHO U Tpynnamu. [loapocT peakuii U3 pasHOBBICOTHBIX TPYIIIL:
2-3, 1-2 u nmo oxgHoro metpa. Ilomnecok orcyrcrByeT. [IpomykTuBHOCTH necoB Huzkas (V-Va-0 kiaccoB
Oonurtera). HarmouBeHHBIH MOKPOB MO3aW4yHOTrO cTpoeHHs. (OCHOBHYIO CHHY3HMIO COCTAaBIISIIOT C(arHOBbIC
MXH, 00pa3ysl crienupuuecKrii HaHOpelbed: OOIMMPHBIE MOMYIIKH, KOYKA WA Bajbl, OKOJBHIIOBBIBAIOIINE
NPUCTBOJIBHBIE TOBBINICHUsS. M3 cdarHoBbIX MXOB Hauboliee pacnpoCTpaHEHbI B 3a00JOYCHHBIX Jiecax
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ME30TUTPOQHUTEI.

Ha ¢oHe OCHOBHOH CHHY3UH OTYETIUBO BBIICISIOTCS MHKPOIICHO3bI MPUCTBOJIBHBIX MOBBIIICHUN C
KyCTapHHYKaMu — OpyCHUKOM, OaryIbHUKOM, KaCCaHAPO U JICCHBIMU BUaaMu Mx0B — Pleurozium sphreberi,
Dicranum polysetum, Aulacomnium palustre, Polytrichum alpestre.

B noOHWKEHMSIX Ha MHHEpPAJbHOM TPYHTE M HEOOJBLIONH MOIIHOCTH C(AarHOBOM IMOJCTHIIKE
pasBuBatotcsi aepHoBuHku Carex globularis u xyctuku uyepnuku, GarynpHuka, momdena. Ha cdarHoBbix
MOJYIIKAX Pa3BUTHI TUIHYHBIE MHKPOIIEHO3BI OOJIOT ¢ CHHY3HEH CTENIONIUXCS KYCTAPHUYKOB - KITFOKBBI
0O0JIOTHO MM METKOIIIOAHOM, OaryIbHUKOM, MOPOIITKOM, pocsukamu (Drosera rotundifolia, D. anglica).

PacTuTenbHOCTD MOWMBI BCICCTBUE €€ TUHAMHUYHOCTH OBICTPO BOCCTAHABIMBACTCS TIOCIE Pa3TUYHBIX
HApYIICHUHA M TPAKTUYECKH HE OTJIMYACTCS OT 30HAIBHON MO CTPYKTYpHOH OpraHM3ald W BUIOBOMY
coctaBy QUTOIICHO30B [8, 9].

[To Bceli TeppUTOPHHU TOM30HBI PACIPOCTPAHEHBI HEOOJBLINE 1O IJIOMAAN COCHOBO-KYCTaAPHUYKOBO-
charaoBbie OMUTOTPOGHBIE 00I0Ta U KYCTAPHUIKOBO-ITYIIAIIEBO-C(HDarHOBEIE C PEIKOH COCHOM.

PacTUTeNnbHOCTE COCHOBO-KYCTAPHUYKOBO-C(PArHOBBIX OOJIOT JOBOJLHO OXHOOOpasHas. J[peBocToii
cocrout u3 cocusl (Pinus sylvestris f. litwinovii u f. uliginosa). Beicota nepeBbeB ot 4 10 10 M. Xoporio
pasBUT KYCTapHWYKOBBIN sipyc M3 OarynbHUKa O00NOTHOro, xamenadue. B MeXKKOUYKOBBIX MOHMIKEHUSIX
OOWJIbHBI MENKHE BEPECKOBBIC KYCTAPHUYKH M MYIIWIIA BIAraTHIIHAsS. B MOXOBOM MOKPOBE TOCIOACTBYET
Sphagnum fuscum.

B nmomumHax pek W Ha MEPBBIX HAAMONMEHHBIX Teppacax OTMEYAIOTCs EBTPO(PHBIC OCOKOBBIC U
OCOKOBO-THITHOBBIC 0O0JIOTa, KOTOPBIC B JAHHOW MOJ30HE HE MMEIOT OONBIIOro 3HaveHus. Ha tepputopuun
MECTOPOXICHUS ATOT THIT OOJOT COYETAETCS C ONMTOTPOMHBIMH W ME30TPO(PHBIMHU OONOTaMH KaK Ha WX
nepudepun, Tak U B IICHTpe UX. PacrpocTpaHeHue WX OOYCIOBICHO 00pa30BaHUEM 30H MOJTOIUICHHS MPH
CTPOUTENHCTBE TUHEHHBIX coopyxenuit [10].

OcokoBeie 00J10Ta, KaK MpaBHiIo, Oe3JIeCHBI, MHOTAA MOMaaaroTes peakue Kyctsl uB (Salix cinerea,
Salix rosmarinifolia). OcroBHoli o co3maror ocokn KopHepwuiHbie (Carex lasiocarpa ¢ mpumecsio Carex
vesicaria) wmiam koukapueile ¢ Carex caespitosa. OCHOBHYIO MacCcy pasHOTPaBbs COCTABISIOT BaxTa
TPEXJIMCTHAS, CAOETbHUK OOJIOTHBIN, XBOIIl TOTISTHOM.
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VJIK 581.5
JMIIAVMHUKU KAK TTIOKA3ATEJIb COCTOSTHUS OKPYKAIOUIEN CPE/IbI
LICHENS AS AN INDICATOR OF THE STATE OF THE ENVIRONMENT

©l'acanosa H.D.

Huorcnesapmosckuii cocyoapcmeennubiil ynugepcumem, Huoicneeapmogck
gasanova@mail.ru

©Hasanova I.E.

Nizhnevartovsk state University, Nizhnevartovsk

gasanova@mail.ru

Aunomayus. B pabore mpencTaBieHbl CBEACHWS [0 COICPKAHUIO XJIOPOGWIIOB B TamaoMax
JUIIAHAKOB, UMEIOMNX Haubolbliee pacnpoctpaHenne Ha tepputopun Cpennero [TpuoOwsi. Ilokazarens
CoZIepKaHHsA XJIOPO(QHIUIOB — 3TO KPUTECPHUH, MO3BOJSIOMIMI ONEPATHBHO MPOBECTH OLEHKY COCTOSHHS
OKpY’KaloIlled cpelpl, KOT/a Peaklusl IpyruX KOMIIOHEHTOB €Ile He BbIpakeHa. V3MeHeHue copepkaHus
XJI0poWIIIOB U (POTOCHHTETUYECKON aKTUBHOCTH JIMIIANHUKOB, CIYKHUT MEPCIEKTHBHBIM U ONEPaTHBHBIM
METOIOM OLIEHKH COCTOSIHUSI OKPY)KaloLIeH cpenpl AJsl paHHEH AMAarHOCTUKH, KOTJa PEakUusl OPyTHxX
KOMIIOHEHTOB €IlI€ HE BBIPAXKEHA.

Y cTaHOBJICHBI BUIIBI JIMIIIAHHUKOB, KOTOPBIE MOTYT OBITh UCTIOJE30BAHBI B OMOMHIUKALIOHHBIX PaboTaX.

Abstract. The article presents information on the content of chlorophyll in the lichen thalli, which has
the largest spread on the territory of the Middle Ob region. Indicator of chlorophyll content is the criterion
that allows to quickly assess the state of the environment when the reaction of the other components have not
yet expressed. The change of chlorophyll content and photosynthetic activity of lichens, is a promising and
rapid method of assessing the environment for early diagnosis, when the reaction of the other components
have not yet expressed.

Determined the types of lichens that can be used in bioindication.

Knouesvle crosa: ONOMOHUTOPUHT, XJIOPO(GHUILI, MUTMEHT, MOJUTIOTAHTHI.
Keywords: biomonitoring, chlorophyll, the pigment, pollutants.

B Hacrosimiee Bpemsi reorpadusi WCHONB30BaHUS OMOMOHHTOPHHTA C TIOMOINBIO JIMIIAHHUKOB IS
OIICHKH 3arpsi3HEHMsI BO3yXa JIOBOJbHA o0mupHa. MccienoBanus mo OMOMOHUTOPUHTY (C UCIIOb30BAHHUEM B
KauecTBe O0BEKTAa — JIMIIAWHUKOB) 3arps3HEHHs aTMOC(EpHOro BO3ayXa OCyHIeCTBIsMCh B 21 crpane [1,
C.336; 2, C.515].

OrneHka KadecTBa BO3AyXa IO MOP(HOIOTHUECKOMY COCTOSHHIO TAJUIOMOB OTJENBHBIX BHJIOB
JTUIIAHHUKOB, KaK IMpaBWio, Oa3upyercs Ha CyOBEKTUBHOM BHU3yallbHOM Tmonxoie. Hecmorps Ha
MEPCIEKTUBHOCTh JaHHBIX METOJIOB, CYIICCTBYET OTpPaHMUYCHHE HCIONb30BAHUA MOP(OIOrHUSCKUX
W3MEHEHUI TaJUIOMOB JIMIIAHHUKOB, T.K. MOJ0OHBIC M3MEHEHUS BBI3BIBAIOTCS JITMTEIHHBIM U CHIBHBIM (IO
KOHIICHTpAIIMK) JeHCTBUEM Ta3000pa3Hbix 3arpsizHutencii [3, C.6]. B HauanpHBIX CTamusxX 3arps3HEHUN B
MEPBYIO OYEpe/ib MEHSIOTCS TaKHE OCHOBHBIC (DYHKIIMU JIMIIAHHUKOB, KaK ()OTOCHHTE3, JAbIXaHUE U JAPYTHE
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MeTtabonmnueckue nporeccs [2, C.523]. Bo3aeiicTBre MOMITIOTAHTOB MPOSBISETCS B Pa3pyIICHUH KIETOYHBIX
CTPYKTYp, B U3MCHEHHUM (EPMCHTATUBHOW AKTUBHOCTH W Jerpajanuu nurmeHta. ClenoBaTelbHO,
U3MEHEHHUE COJIepXaHus XJIOPOQUUIOB M  (OTOCHHTETUYCCKONH aKTUBHOCTH JIMINIAWHHUKOB, CIYXHT
MEPCIICKTHBHBIM W ONEPAaTHBHBIM METOJOM OICHKH COCTOSIHUSL OKpYXAaolled cpelpl s paHHeH
JIMATHOCTHKH, KOTJIa PEaKIUs IPYruX KOMIIOHEHTOB €II¢ He BhIPaKEHa.

Mamepuanvt u memoOost ucciedosanus

OOBeKTaMy HCCIEAOBAaHMS CTaIH 8 BHIOB JIMIIAWHUKOB, HanOoJee pacnpoCTpaHEHHBIX B OMOTOMAaX
Hmxkuesaprosckoro paiiona: Physcia stellaris u Ph. aipolia, Cladonia rangiferina, Hypogymnia physodes,
Parmeliopsis ambigua, Collema nigrescens, Thamnolia vermicularis, Parmelia sulcata.

Pabora mo cbopy u 00paboTke Marepuwana Hpou3Bonwiack B JieTHuil mnepuon 2005-2014 rr. Ha
tepputopun HikHEeBapTOBCKOTO paiioHa Ha 5 TpoOHBIX mromaasx. Ha xkaxmoMm ydacTke OBIIIO BBIOpPaHO IO
MSTh TOYEK, C KOTOPHIX MPOU3BOIWICSA cOOp NMIIAHHUKOB. DNHU(UTHBIC JUINANHUKY Ha Ka)XIOW IUIOIIAIKE
Opanm BMecTe ¢ cyOCTpaToM C HECKOJIBKUX JepeBbeB Ha BrIcOTE 1-1,5 M, a smureifHbie — M3 HECKOIBKUX MECT
B npejenax npooHoit miomanu. [Ipo6sl oTOnpanucs BecoM 4-6 T, Ha TSTH PAaBHOYAAJICHHBIX TOYKaX OJHOTO
y4JacTka.

ITockonmpKy TPUPOAHBIN MaTepuall HEOIHOPOJIEH U OYeHb BapuadeleH, oOpamiani ocodoe BHUMaHHE
Ha ero ycpenHenue. J[ns aHanmuza oTOMpainch NMpPEeUMYIIECTBEHHO Hauboliee KpyIHBbIE ciioeBuia. Takue
TaJITOMBI CUUTAIOTCS YCIIOBHO B3POCIBIMU.

OmnpeneneHre BHUIOB JIMIIANHUKOB MPOBOAWIOCH MO CTAaHAAPTHBIM METOJUKAM C HCIOIh30BAHHEM
psna onpeaenurencit [7].

OrnpezaeneHre KOJMYECTBA TUTMEHTOB B TaJUIOMaXx JIMIIAKHUKOB IPOBOAWIACH HA CKaHUpYoleM Y -
BU /] ciekrpodoromerpe Specord-30, ¢ ucnonb3opanueM 80% arerona. Jlns uccienoBanus Opaiv CBEXHIA
MaTeprai TaJUIOMOB JIMIITAIHAKOB.

Pacuer moka3zarteneii copepkaHus xijopomwiuioB Okl crmenmaH 1o ¢opmyrne JluxTteHtanepa).
KonniecTBO MOBTOPOB IS KaXK101 IPOOBI — HE MEHee 3, 3aTeM MPOBOAMIICS PacdeT CPeTHHX MoKa3aTeen
JUTSL K&KJIOU TOYKH.

Jiiss  CpaBHUTENBHOTO aHaIM3a HCIOJBb30BANNCH CIEAYIOIINE TPU3HAKH: YCIOBHS OOHMTAHHS
(OCBEIIICHHOCTH); PacIONOKEHUE Ha CyOCTpaTe (BBICOTA HaJ YPOBHEM 3€MJIM WJIM JKM3HCHHAs (opMa); BUJI
IUIaitHuKa.

Bcero 0b110 BbINOJIHEHO 256 CIIEKTPO(HOTOMETPUYSCKUX aHATN3A.

Peszynomamol uccieoosanus.

[lpy mpoBeneHNHM aHaNM3a IMOMYYCHHBIX JaHHBIX Ha COJIEpKaHUE XJIOPOPHIUIOB B TajloMax
JIMIIAHHUKOB Pa3HbIX BUIOB OBUIH YCTAHOBJICHBI CIICYIONINE 3aKOHOMEPHOCTH:

- KOJIMYECTBO Xyiopoduiuia b 3HAYUTETBHO MPEBBIMIAET COMCPIKAHUE XJIOPODHLIA & B TANIOMaX BCEX
MCCIIeIOBAHHBIX 00pasIioB mimaiiunkoB. Cpeanue mokasaTtenu xiopoduia b cocrasum: Physcia stellaris —
- 82%, Hypogimnia physodes — 84%, Cladonia rangiferina — 90%, Parmeliopsis ambigua — 90%, Physcia
aipolia — 67%, Collema nigrescens — 74%, Thamnolia vermicularis — 76%, Parmelia sulcata — 84%;

- MakCHUMaJIbHbIE 3HAUCHHUS COJepkaHusi xjiopodusuioB ormedeHo y Physcia stellaris (1,047 mr/r
CBIPOIi Macchl), uTo Ha 19% Oosnblire monoOHbIX 3HaueHuit y Hypogimnia physodes (0,844 mr/r cbipoii Macchr)
n Ha 14% Oonbmie 3nauenuit y Cladonia rangiferina (0,898 mr/r ceipoii maccer). Pasnuuust cymmMapHOTO
comepkaHus xiopodwuioB B TautoMax JumraiiHukoB Hypogimnia physodes u Cladonia rangiferina
He3HAYHTEIbHBI - 6% (0,054 Mr/T chIpoil Macchl);

- BHYTPUBHIOBAs N3MEHYMBOCTD COJIEPKAHUS XJIOPO(UILIOB OTAETHHBIX BHIOB IOCTATOYHO BBICOKA. Y
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npeacraButeneii Physcia stellaris makcumanbHbie 3HaueHUs conepxanus xaopodusuios a (0,261 mr/t ceipoit
Mmaccel) u b (1,362 Mr/r cbipoii Macchl) B 5 pa3 npeBblmaroT MHHUMabHbe 3HadeHus (0,051 u 0,287 mr/r
CBIPOM MAacChl), YTO B CBOO OYEPE/b JOKA3bIBACT M3MCHCHUE COICPIKAHUS XJIOPO(PUILIIOB B 3aBUCHMOCTH OT
YCIIOBUI MECTOOOUTAHUS,

- BaprabensHOCTh MpH3HaKa y npeacrasutencit Physcia stellaris cocrasnser mo xmopodmmny a — 15%,
xnopoduity b - 13%, a+b — 13% (Pucynok 1.).

~
J

= xmopoduit B
B xjopoduit a

XJIOPOG LT MI/T CBpOi

\ J

Pucynok 1. Coaepxxanue xa0opoGHUIoB B TautoMax jumaiHukoB Physcia stellaris ma pasueix miormaakax
coopa* (mo JluxteHranepy), MI/r cbipoit maccel. Iliomanku: 1- nmecHas 3oHa B 10 kM or ropona; 3 - 16-ii kM
Camoriiopckoii mopor; 4 - iecHast 30Ha B 25 KM OT TOpoia, 5- TeppUTOpHs TOPOICKOTO MapKa.

Coneprxanue xaopodumio B tautomax Hypogimnia physodes taxke paziaudaercs B 3aBUCHMOCTH OT
MecTta cOopa oOpas3uoB. MakcuManbHoe 3HaueHue xiopoduiuia a (0,155 mr/r ceipoir maccel) B 3 pasa
npessbinaeT MuauMansHoe (0,048 Mr/r ceIpoit Macchl), MakCHMalIbHOE 3HaYeHust xyopodummuia b (1,216 mr/r
CBIpOIi Macchl) B 4 pa3a npesbimaetT MuauMansHoe (0,338 mr/r ceipoii Mmaccsl) (Pucynok 2.). Paznuna mexy
MaKCHUMaJIbHBIM U MUHHMMAaJIBHBIM 3HAa4€HHEM cojaepkaHus xsopoduiia a cocrasuna 0,107 mr/r; pazHuna
MEX/Iy MaKCUMaJIbHBIM 1 MUHUMAJIbHBIM 3HAYCHHEM CoJiepkanust xiaopodusuia b - 0,878 mr/r.

BapuaGensHOCTh IpU3HAKa Y MIPEICTaBUTENCH JaHHOTO BUAA JUIIAHHUKOB: 1O xjopodumny a — 14%,
xnopodumty b — 16%, a+b - 15%.
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Pucynok 2. Coneprkanue XIopohiIoB B TaIoMax nuinaitankos Hypogimnia physodes va pasHpix miomaakax
cOopa* (mo Jluxrenranepy), Mr/r celpoit Macchl. [Inomanku: 1— necHas 30Ha B 10 kM oT ropoaa; 3 — 16-if km
CamoTiopckoii moporu; 4 — ecHas 30Ha B 25 KM 0T ropoja; 2 — paiioH «L[epKoBHOM TPUBBD».

Amnanus cogepxanus xiopoduuios B Tautomax Cladonia rangiferina mokaseiBaet, 4To MakCHMaIbHOE
3Hauenue xjopopumia a (0,100 Mr/r ceipoit Maccel) B 2 pa3za Beilie MHHUMaNbHOTO (0,056 Mr/T ChIpoii
Macchl), a MakCHMajbHOe 3HaueHue xyopodmmia b (1,266 Mr/r ceipoit Maccel) B 3,4 pasa BbllIe
MuHUMaIbHOTO (0,368 MI/T chipoii Macchl) (PucyHok 2.). PasHuiia Mexay MakCUMalbHBIM U MUHUMAJIbHBIM
3HaUeHMEM cojepkaHus xyopodpmwmuia a paBHserca 0,044 r/mi; pasHuIIA MeXIy MAaKCUMAalbHBIM U
MHHHMAJTbHBIM 3HaUCHUEM cofiepkanus xiuopoduuia b — 0,898 r/mi cipoit Macchl.

BapuabenpHOCTh IpU3HAKa B JAaHHOM CIIy4ae COCTaBIIeT: O XjIopoduiuty a — 19%, xnopodumry b —
18%, a+th — 17%.

KonebGanusi BHYTPHBHIOBBIX 3HAYEHUH COAEPKAHUS XJIOPOPHIIIOB OOYCIOBIEHBI, MO-BHIMMOMY,
OMOJIOTMYECKUMHU U 3KOJIOTHYECKUMH OCOOCHHOCTSIMHU KaXJIOTO BHUJA M HE BBIXOAAT 33 PaMKH HOPMaJIbHOMN
peakuum.

KoadduimeHT 3K0oIOrH4eckoro COOTBETCTBHUS COJEpXKaHUS XJIOpopuuioB B Taymiomax Physcia
stellaris cocraBmsier 59%, Hypogimnia physodes — 67% wu Cladonia rangiferina — 66%, T0 ectb
MMOTEHIMAJIbHbIE 3HAaYEHHsI KOJINYECTBa XJIOPO(UIIIOB MOTYT ObITh Ha 33-41% BbIlIE IIpEeCTABICHHBIX.
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xJ0poduII B
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Puc. 3. Conmepxanue xiopoduiioB B Tamiomax Jsumaiinukos Cladonia rangiferina na pasubix miomaakax
cbopa* (mo JlmxTeHnranepy), r/mi ceipoit Maccel. [Inomanku: 3 — 16-it km CamoTiopckoit oporu; 4 — yiecHas 30Ha B 25

KM OT ropoja; 2 — paiioH «L{epkoBHOi1 rpuBEI».

Takum o00pa3oM, Bce TIOKasaTeld MO COJCPIKAHMIO XJIOPOQHIUIOB B TaUIOMax JIMIIAHHHUKOB
COOTBETCTBYIOT JKOJOTMYECKMM [apaMeTpaM MECTOOOMTaHWH ¥  OTPaKalOT COCTOSIHUE  3TOTO
MECTOOOMTAHMS; BHOBAsI M3MEHYMBOCTh COJEPKAHHS XJIOPOPHIIOB OTPAKAET COCTOSIHUE CPEIbl H MOXKET
CIIy)KHTh KPHUTEPUEM ODKOJIOTMYECKOW OICHKHM MecTooOMTaHMii; Xxiopodpumut b — Oonee mHbOpMAaTHBHBIN
NOKa3aTes b WHIMKALUK; BCE MOJYYCHHbIC TaHHbIC SBISIOTCS OCHOBOW ISl MATbHEHIINX HCCIICTOBAHHUN TI0
BUJIOBOH M3MEHYMBOCTH COJICPKAHUS XJI0pOo(LIOB B HIIaiiHnkax HmkHeBapTOBCKOTO paiioHa.

Ha ocHOBaHMM NpPOBEJCHHBIX HCCIICAOBAHWII M aHaIM3a MOJYYCHHBIX PE3yJIbTAaTOB ObLIM ClETaHBI
CIIE/TyOIIHE BBIBOJIBL:

- OCHOBHBIMHU 3KOJIOTHYECKHMH TPYINIIaMU BHJIOB JTUXEHOQIOPHI paifoHa sBIstoTes srudutHbe (31
BUJ) U SNIUTeHHBIE (28) MUIIaiiHUKY;

- B anuduTHOM nmxeHodIope TOMUHUPYIOT cemeiictBa Parmeliaceae, Physciaceae u poasr Bryoria,
Evernia, Parmelia, Hypogymnia, Parmeliopsis, Usnea, Physcia. B snureitnoii jguxeHOGIOpe TOMHHUPYIOT
cemeiictBa Cladoniaceae, Peltigeraceae u poxst Cladonia, Peltigera, Cetraria,;

- BapHalOeIbHOCTh KOJIMYECTBA XJIOPOQHIIa Y BCEX HCCIEIOBAHHBIX BHIOB IOCTATOYHO HU3KAs H
HAaXOJMUTCS B TIpelesiax HOPMBI M JIOKa3bIBA€T JIOCTOBEPHOCTH IOJYYCHHBIX JaHHBIX. BapuabelbHOCTh
npusHaka Physcia stellaris cocraBuna mo xmopodumty a — 15%, xmopodumny b — 13%, ath — 13%;
Hypogimnia physodes — o xmopoduiny a — 14%, xmopodumry b — 16%, a+b - 15%; Cladonia rangiferina -
1o xsopoputy a — 19%, xnopodmry b - 19%, a+b — 17%.
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