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AHHOTALIUA

B pabote paccmoTpeHa akTyanpHas mpoOiema HedTenpoIyKTaMu, B TOM
yucie rnpobiema akryaibHa u ajst Kamysxckoit o6nacTu.

lens  uccnegoBaHUs:  OUEHUTHh  APPEKTUBHOCTh  MCHOJIB30BAHUS
HEKOTOpPBIX COpPOEHTOB Ha OCHOBE MPUPOJHBIX MAaTEpUATOB I OYUCTKU
MPUPOIHBIX BOJI OT 3arpsi3HEHUs HE(TENPOAyKTaMU. 3ajadyu ucciaeaoBaHus: 1.
HccnenoBarh mokazarenn HEPTEEMKOCTh COPOEHTOB Ha OCHOBE MHPHUPOIHOIO
MaTepuana (CeHO U3 Pa3HOTPaBhs, CEHO U3 30JI0TapHUKa TUraiTckoro (Solidago
gigantéa), npeBecuHa Wpru kojocuctoii (Amelanchier spicata), npeeecuna
obsenuxu KpymuHoBUaHON (Hippophaé rhamndides), npeBecuHa/IucThs ay0a
KpacHoro (Quércus rubra) B CpaBHEHUH C TPAJAUIIMOHHBIM COPOEHTOM B
MOJEIBHBIX cpefax. 2. OineHuTh BOJOEMKOCTh cOpOeHTOB. 3. M3yuuth
IJIaBy4eCTh COpOCHTOB. 4. BEHIIBUTH ONTHMAabHBIC BPEMEHHBIC MPOMEKYTKH
copOumMu HEPTENPOAYKTOB TIPH HCIIOJIH30BAHUH H3Y4aeMbIX COpPOCHTOB.
['unore3a: MBI mOpeanosiaraeM, 4YTO MPUPOJHBIE MaTepHaibl (CEHO U3
Pa3HOTPaBbs, CEHO U3 30JI0TAPHUKA TUTAHTCKOTO, IPEBECUHA UPTH KOJIOCUCTOMH,
JIpeBECHHA OOJIEIMXU KPYIIMHOBUIHOM, APEBECHUHA/MHUCThS ay0a KpPacHOTO)
MO>XHO HCIOJIb30BaTh B KadecTBe A()PEKTUBHBIX COPOECHTOB MJII OUYUCTKH
IPUPOIHBIX BOJA OT 3arps3HeHus: Hedrenpoaykramu. OOBEKT UCCIIEIOBaHUS:
COpOEHThl Ha OCHOBE NPHUPOAHBIX MaTepuanoB. [lpeamer wuccienoBaHus:
3¢ (HEeKTUBHOCTH COPOEHTOB HAa OCHOBE MPUPOJHBIX MAaTEPHAIIOB.

B kauectBe MaTepuaa a1 oJydeHusi COpPOSHTOB B3AThI «YCPHOKHIKHBIE
pacTeHus»:  30J0OTApHUK  TUTAHTCKHUH, Hpra  Kojocucras, ooJsenuxa
KPYIIMHOBHIHAS, Ty0 KPacHBIN, CEHO U3 Pa3HOTPaBbs U MOKymHOU «CopOeHT X»
B KauecTBe CpaBHEHUs. B kadecTBe copOMpyemMoro marepuaia UCIOJIb30BaIH
0TpabOTaHHOE MOTOPHOE Macio, OEH3UH, AU3EIbHOE TOILTMBO (0IHU U3 HauboJiee
pacnpocTpaHEHHBIX HedTenpoaykToB B Kamykckoi obmact). DPpheKTHBHOCTH
copOeHTa OIIEHUBAJIM IO TPEM OCHOBHBIM TOKa3zaressiM: He(TeEMKOCTH,

BOI[OéMKOCTI/I " IUIaBYy4CCTH.
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B xozne nmponenaHHoi paOOThl Mbl MOJYYUIIU CIAEAYIOIIHUE PE3YyJIbTaThl U
canenanu  BbIBoAbL: u3 10 OmocopOeHTOoB Hamboiee BBICOKash CTENEHb
HedTenoroneHus Ha0Ir01amack y OMocopOeHTa U3 JJUCTHEB KPAaCHOTO 1y0a mpu
copounu Bcex Tpex He(TempoayKTOB BO BCE BPEMEHHBIC TMEPUOJIBI
sKcrepuMenTa. OnTUMalbHbIE IPOMEKYTKH copOuuu ot 45 1o 75 munyt. Hama
TUMOTE3a MOATBEPANIACH YACTUYHO: HEKOTOPBIE MIPUPOIHBIE MATEPHAIIBI MOKHO
UCIIONB30BaTh B KauecTBE A(O(PEKTUBHBIX OHOJOTHUYECKHX COPOEHTOB IS

OYMUCTKH IIPHUPOAHBIX BOA OT 3aI'PA3HCHUSA HG(l)TGHpOI[YKTaMI/I.



Onucanue padoThI

«/3yuyeHne BO3MOKHOCTH UCIOJIL30BAHUS COPOEHTOB HA OCHOBE
NPUPOTHOr0 MaTepPHasa I O4MCTKH NPUPOIHBIX BOJA OT 3arpsi3HeHUMH

HedTenpoaxyKTaMmm»
Astop: Tecuuk Codrs JIMutpuesHa,
MBOY «Cpennss obmeodpazoBatenpHas mkoa Nel3» r. Kamyru,

9 knacc
BBEJIEHUE

B Hactosiiee Bpemsi mnpoOjeMa 3arps3HEHUs MNPUPOJHBIX 3KOCHCTEM
XUMHUYECKUMH  BEIIECTBAMM  SIBISIETCS KpalHE akKTyaJbHOW, OJHOW W3
rio0anpHBIX MPOOJIEM COBPEMEHHOIO 0o0IecTBa Kak B Poccuu, Tak U BO BCEM
mupe [1]. Cpenu 3arpsi3HUTEIICH XUMUIECKOU MPUPOIBI OOJIBIITYIO OIMTACHOCTD JIJIs
OKpYy’Karollled cpeapl U 4YesloBeKa IMpencTaBiIsieT HePpTb U HeTEenpOIyKTHI.
Crny4daiiHbIM W LeTIeHaNpaBiIeHHbIH cOPOC TaKKUX BEIECTB OTPULATENHHO BIIUSIET
Ha JKOJIOTMYECKYIO CUCTEMY MHUPOBOI'O OK€aHa U APYIMe BOJIHBIE DKOCUCTEMBI,
Ha [0YBY, a TAK)KE HA OT/IEJIbHBIE )KUBbIE OpraHu3Mbl. 1o JaHHBIM MOHUTOpPUHTA
Pocnipupoananzopa, B 2019 roay B Poccuu 0110 3apeructprupoBano 819 cinyuaes
paznuBa HepTH Ha oO6mIel momanu 93,6 ra. ClOXUBIIAsACS CUTYyaIUsi OCTPO
CTaBUT BOIPOC YJIYUYIIEHUS METOAOB YJaleHUs HEQTAHbIX IUIEHOK C
TIOBEPXHOCTH BOJOEMOB C yU4ETOM M3MEHEHHS COCTaBa IUIEHKU BO BpeMeHH [5].
K TpaauinoHHbIM METOJaM OYUCTKH CyOCTPAaTOB OT HE(PTAHBIX MIIEHOK OTHOCAT
UCIIOJIb30BaHUE HEPTAHBIX copOeHToB. HO, HECMOTps Ha CylIEeCTBYIOIIEE HX
pazHooOpasue, TOUCK W UCCJIEJI0BaHME HOBBIX HanbOosiee d(h(PEKTUBHBIX
cOopOeHTOB npoaorKaeTcs. Vcnoib30Banre NpUPOIHOTO ChIPhS SBISETCS OTHUM
U3 MEePCIEKTUBHBIX HAMPABICHUNA B OYMCTKE BOJ OT HE(TSAHBIX 3arpsizHeHH. B
MOCJIEIHUE TObI OJTHUM M3 HANPABJICHUI MOUCKA COPOCHTOB SABIISECTCS U3yUEHUE

copb1uu pacteHusiMu «UEpHOU KHUTH», HanpumMep, 6opieBUkoM COCHOBCKOTO

[5,9].



Ilens wmcciemnoBanus: OMEHUTH 3PHEKTHBHOCTH HCIOIB30BAHMS HEKOTOPBIX
COpOEHTOB Ha OCHOBE MPHUPOJIHBIX MATEPUAJIOB JJII OYMCTKU MPUPOTHBIX BOJ] OT
3arpsisHeHusl HedrenpoaykTamu. 3amaun uccienoanus: 1. HcecnepoBathb
nokazarenu HepTeEMKOCTh COPOCHTOB Ha OCHOBE MPUPOJIHOTO MaTepuraia (CeHO
U3 Ppa3HOTpaBbs, CEHO M3 30JI0TapHUKAa TUTAHTCKOTO (Soliddago gigantéa),
npeBecnHa upru kosocuctoi (Amelanchier spicata), npesecuna obGienmxu
KpymuHOBUIHON (Hippophaé rhamnoides), npeBecHHa/TMCThS JTyOa KPacHOTO
(Quércus rubra) B CpaBHEHHHM C TPAIMIIMOHHBIM COPOCHTOM B MOJIEIBHBIX
cpenax. 2. OueHUTb BOAOEMKOCTh COpOEHTOB. 3. M3yunTh IUIaByuYecTh
copOeHToB. 4. BBHISIBUTH ONTHUMAJbHBIE BPEMEHHBIE MPOMEXYTKH COPOIUH
He(TENPOAYKTOB MPU HMCIOJIB30BAaHUM H3Y4aeMbIX COpOEHTOB. ['Mmore3a: Mbl
IpenoiaraéM, 4To MPUPOAHBIE MaTepHANbl (CEHO W3 PAa3HOTPaBbs, CEHO W3
30JI0TapHUKA TUTAHTCKOTO, IPEBECHHA UPTU KOJOCUCTOM, IpeBecruHa OOJIeMUuXH
KpPYIIMHOBHUIHOM, APEBECUHA/MHUCThs Ay0a KpacHOr0) MOKHO HCIIOIb30BaTh B
kauectBe J(G(EKTUBHBIX COPOEHTOB [UII OYHCTKM TMPUPOJHBIX BOJA OT
3arpsisHeHust Hedrenpoaykramu. OOBEKT HCCIIEOBaHUS: COPOCHTHI HA OCHOBE
IpUPOIHBIX MaTtepuanoB. lIpenmer uccnenoBanus: 3hGeKTUBHOCTH COPOSHTOB
Ha OCHOBE TIPUPOJAHBIX MAaTEPHAIIOB. Mp&I cunTaem, 4TO Hallle UCCIIeI0BAHNE
aKTyaJlbHO, TaK KakK, BO-TICPBBIX, 3arpsA3HCHUE  MPUPOIHBIX  BOJ
HEeTENPOAYKTaMd B TIOCIEAHHE TOAbI HE YMEHBIIAeTCs, (PaKThl TaKOTO
3arpsisHeHus1 oTMeueHbl U B Kamyxkckoit o6mactu ([Ipunoxkenue 1), B-TpeThux,
«YEPHOKHMKHBIC DPACTEHUS» SIBISIFOTCSI HMHTEPECHBIM OOBEKTOM IKOJIOTO-
XUMUYECKUX UCCIICIOBAaHUM, B TOM YKCJIE U B HANIPABJICHUH PETYJIUPOBAHUS UX
YUCJICHHOCTH W TOJYYEHUS M3 HUX BAXXHOTO CHIPhSI HEOOXOIUMOTO JIJIST HYX]I
yenoBeka. llpu aHammse nUTEpaTypHBIX HMCTOYHHKOB TIOJOOHBIX HAy4YHO-
HCCJIENOBATENLCKUX pabdoT, MPOBOAMMBIX NIKOJBHUKAMH Ha TEPPUTOPHH

Kany»xckoit o6acTi, HaMu HEe HallICHO.



I'IABA 1 OB30P JIMTEPATYPbI
1.1 OOmas xapakTepuCTHKA COPOEHTOB

CopbOenThl (OT J1aT. sorbens — MOTJIOMIAOIINI) — 3TO MOTJIOTHTENH (Yalie
BCEro TBEPJOE TEJIO, HO MOXKET OBITh W KuaKoe) [6]. COpOEHTBI OTHOCATCS K
COpPOIIMOHHO-aKTUBHBIM BEIIECTBAM HEOPTaHUYECKON M OPTraHUYECKOU MPUPOIbI
C pa3UYHBIMH (QYHKIIMOHATBHBIMA CBoWcTBaMH. CoOpOEHTBHI M30HMpaTeIHHO
MOTJIOIAIOT  (COPOMPYIOT) W3 OKpYXKaloled Cpeapl ras3bl, Mapbl HWIH
pactBopéHHBIC BemecTBa. CopOIMs — mpolece MOrJIONIEHUsT OJHOTO BEIIECTBA
MOBEPXHOCTBI0O WM O0O0BEMOM JApyroro. BemecTBo, 4YacTHIBI KOTOPOTO
MOTJIOMA0TCs (Ta3, JKUJIKOCTh WM PACTBOPEHHBIM KOMIIOHEHT), Ha3bIBACTCS
«copbar» (umHOTHA — «CcOopOTHMBY») [1]. Matepuanbl, nmpuMeHseMbie s cOopa
HeTH W HEPTENPOIYKTOB C TOBEPXHOCTH BOJOEMOB, TPHHITO HA3bIBAThH
He(TAHBIMU COpOEHTaMU, a Takke HepTecoOuparensiMu U HeTEMOTIIOTUTEIIAMU
[7]. Jns ompeneneHuss kadecTBa HE(MTIHBIX COPOCHTOB HCHOJB3YHOT TPH
OCHOBHBIX TIOKa3aTelsd: He(TemnorioneHne, BOJOIMOIIIONICHUE, IIaBy4eCTb.
Taxke K Ka4eCTBEHHBIMH XapaKTEPUCTUKAM DTUX BEIIECTB OTHOCATCS:
BO3MOXKHOCTh yAallecHus HePTH u3 COpOCHTa, BO3MOXKHOCTh pEreHEpaInu
copOeHTa, yTuiamsupyeMocTh. Kiraccudukaiys copOCHTOB OCHOBBIBAETCS Ha
CIICIYIONTNX KPUTEPUSX: MPOMCXOXKICHHUE BEIIECTBA, €T0 CTPYKTypa, CIIOCO0
norjomieauss Wik chepa npuMmeHenus [1]. DTo ocHoBHbIE KpuTepuu. Ilo
MIPOUCXOXKJICHUIO COPOCHTOB PA3JCISIIOTCA HAa OPraHNMYECKUE, MUHEPATbHBIC U
cutetnyeckue [1]. Opranuueckre COpOCHTHI MPOM3OILIN MPU OTMHUPAHHH
pacTeHuil B BOJHOU cpene 0e3 moctyma Bo3ayxa. Hampumep, 60710TO sBiIseTCS
UJCTbHONW Cpelor ISl TOSIBJICHHS TOJOOHBIX BemiecTB Kak Topd. MmeHHO
no3ToMy TOp( SABISIETCS OCHOBHBIM B 3TOM KaTeropuu. TopdsHble cOpOEHTHI
MOJIHOCTBIO DKOJIOTUYHBI U O€30MacHBI ISl OKpyXxaroimied cpenbl. Ecnu onHu
NOTJIOTAT HEPTh, TO HE HAHECYT Bpela OKpyKarwlueu cpeae. X He Hyk HO
yTWIM3UPOBaTh, a MOXHO 3aKONaTh B 3€MIII0 KakK YJOOpEHUE WM CKEYb.
CuHTeTHuecKkre COpOCHTHI MOTY4Yal0T UCKYCCTBEHHO U3 XMMHYECKUX BEIIECTB

nyTEM pa3Nu4HbIX onepanuil. MuHepanibHble 00pa3yloTcs TPUPOAHBIM MyTEM,



MO3TOMY 3TO BELIECTBA MPUPOJHOTO MPOUCX0XKACHUSI. CaMbIMU APKHUE U3 HUX —
[EOJIUTHI, UOHUTHI, AaHUOHUTHI, TJIUHBI, ECOK. MOXXHO T00aBUTh K TEKYIEH
rpyIIe Takue BeIlecTBa KaKk OKCUJl aTFOMUHUSA, TUAPOKCUTT U hocdhaT IIUPKOHUS.
CopOeHThl ackaHWT, tonsil, paBHO Kak IIEJIOYHON CHIIMKAredb W aTIOMHUHAT
HATpHs, TAKXKE BKIIIOUEHBI B ITPYIIITy MUHEpaIbHBIX. Ecniu cuHTEeTHKA HEemopora,
TO MUHEpAJIbHBIC TOBOJBLHO JOPOTH B MOJYYEHUH U HEYA00HBI. B 3aBucumoctu
OT CTPYKTYphl BeIIeCTBa COPOEHTHI ACNAT Ha TBEPAbIC, TPaHYJIUPOBAHHEBIE,
BOJIOKHHUCTHIE, Ty0YaThie, KUIKUEe, KoMOuHupoBaHHbie [1]. TBEpaBIE COPOCHTHI
BKJIIOYAIOT JIIOOBIE CyXH€ Chlllydydue M TBEpAbIe BemecTBa. Croga BXOIAT
Top(dsiHbIE COpPOEHTHI, MHOTME CHHTETHYECKHE M MHHEpaibHble. Ecinu He
paccMaTpuBaTh ra3bl U )KUJIKOCTH, TO TBEPABIMU MOKHO CUUTATh BCE OCTaIbHbBIE
BelecTBa. JKuaKkue BKIIOYAIOT Macia, BOAY, TPUATHUICHIJIUKOIb, U HEKOTOPHIE
JECTPYKTOpBl U pacTBOpbl Oaktepuil. Eciau 100aBUTh HEKOTOpbIE M3 HUX B
TBEpABIE, TO TorjonieHue Hedtu ycunutcs. [lomoOHbie ruOpuHbIE COPOEHTHI
Ha3bIBAIOTCS KOMOMHHpOBaHHBIMU. B 3aBucMMOCTH OT XapakTepa copOuuu
paznuyaroT abcopOeHThl — Teja, 00pa3yromue C MOTJIOMIEHHBIM BEIIECTBOM
TBEPABIA WM KUAKAWA PaAcTBOpP, aJACOPOEHThI — Tejla, MOIJIOMIAOIINE
(crymaroiue) BenecTBO Ha CBOEH (0OBIYHO CUIIBHO Pa3BUTON) MOBEPXHOCTH, U
XUMUYECKUE TOTJIOTUTEIN, KOTOPHIE CBS3BIBAIOT MOIJIOIIAEMOE BEUIECTBO,
BCTyIasi ¢ HUM B XHMHYeCKoe B3aumojeiictBue [1]. OtTaenpHyr Tpymimy
COCTaBJISIIOT HOHOOOMEHHBIE COPOEHTHI (MOHUTBHI), MOTJIOMIAIOLINE U3 PACTBOPOB
MOHBI OJTHOTO THUIIA C BbIICJICHUEM B PACTBOP SKBUBAJIEHTHOTO KOJIMYECTBA HNOHOB
npyroro tuna. Iupoko HCNONB3yIOT aKTUBHUPOBAHHBIA YIrOJb, CUJIMKArelb,
OKCHJl QJIIOMHHHS, JUOKCHJ KpPEMHHUS, pa3IUYHble HOHOOOMEHHBIE CMOJIbI,
nuoytundranat u Ap. CoBpeMeHHbIE COpOEHThI OYEHb Pa3HOOOPa3HBI:
OpUpPOJIHbIE M  HCKYCCTBEHHble. B  KkadecTBe mNpupoAHBIX COPOEHTOB
UCIIOJIB3YIOTCS TJIMHBI U JAMATOMHUTHI, MOCKOJIBKY OHU CTOSAT HEIOpPOro, a ux
IIPOM3BOJICTBO BO3MOXKHO B O0JIbIIHX 00beMax [4]. Takke ucnoab3yercs Mecok,
KOTOpPBIi B OCHOBHOM HCIHOJB3yeTCAd Ui COPOLMU Pa3MBOB HEOOIBILIOM

rtomaau. OHAKO MO PKOJIOTHYECKUM COOOpaKeHUSIM MTPUMEHEHHE COPOCHTOB



Takoro Buga HeapdektuBHO. Cpenn MPUPOAHBIX MATEPHAIOB HCIOJIB3YIOTCS:
JpeBecHas 11erna, OMWIKH, MOAU(UIUPOBAHHBIE TOP(HI, BEICYIIICHHBIE 3€PHOBHIE
NPOAYKTHI, MIepcTh, Makynatrypa [12]. Cpemu HCKYyCCTBEHHBIX COPOCHTOB
Okonan-M, Dkonpocop6, Meracop0, Peat Sorb, CTPI" [8]. Boiee moapooHast
XapaKTepUCTUKa 3TUX COpOEHTOB MpeicTaBiieHa B [Ipunoxenun 2.
I'/TABA 2 Meroauka uccjieJ0BaAaHUSI 1 MaTepHaJl

Marepwuain a1t U3TOTOBJIECHUS COPOSHTOB COOMPAJICS B TEUEHUE aBI'yCTa-HOSIOPSI
2022 r. /[lpeBecmHa WUPru KOJOCHUCTOU Oblla coOpaHa Hemaleko OT
criopTkoMIuiekca « AHHEeHKW» (54.5277140;36.1678910), npeBecuHa o0ienuxu
KPYIIMHOBHUJIHOM - HeNajeKko OT aBToMmaructpanu Kuesckoe miocce B paiioHe
nepesuu JlertsHka baOsiHuHCKOTO paiiona Kamysxkckoit obnactu (54.487616;
35.923302), npeBecuna/nucths ayda kpacHoro Ha Tepputopun 1O «Cokom»
(54.527015; 36.167803), ceHO W3 pa3HOTpaBbs COOpPaHO B JEPEBHH PBHIKOBO
babeianHCKOTO pariona (54.479111; 35.886426), 3070TapHUK THTaHTCKUH
coopan B paiione 1. MypomieBo baOsiHuHCKOTO paiiona (54.511316;
35.955417). CoOpaHHbIii MaTepuan BbICYIIUBAJICA B CYIIMIBHOM IKady mpu
temneparype 40-50°C wu pasmensuancs Bpy4HYIO (OpeBECHMHA W KOpa, IS
KpacHOTro ay0a — JpeBeCHHa W JIMCThS, JJIS 30JI0OTAPHUKA — IBETHI, JTUCThS+
creonu (ronep€k u Bronb) (Ilpunoxenue 3). @opma COpOEHTOB ChIMyyasl.
[TonrotoBka copbentoB u ombIThl npoBoawm B I1OJ] «Cokom» 1. Kamyru B
7a00paTOpPHBIX YCIOBUSX: B TOMEIICHHH C BBITSHKHOW BEHTWISIIIUEH TIpH
temneparype Bozayxa ot 20 1o 22°C n OTHOCHUTENBHOM BiaxHocTH 0T 60 10 70
% [10] (Ilpunoxxenue 3). B xkauectBe copObupyemMoro Marepuasa UCIoIb30BaIN
oTpaboTranHoe MOoTopHOE Macio (MM), 6en3un A95, auzensHoe TorumBo (/T)
(oman wu3 Haubonee pacnpoCTpaHEHHBIX HepTenpoaykroB B Kamyxkckoit
obmnactn). [l B3BemmBanus copoeHToB (1) HCTOIB30BalN J1a00PAaTOPHBIE BECHI
c uenou nenenus 0,0lr. B kauecTBe aboparopHOM MOCYABI HCIOJIB30BAIN
xuMuieckue crakanbl Ha 150 mu, vamku Iletpu, onHOpa3oBbie MIIACTUKOBBIE
CTAaKaHYMKW, YallKh U1 KpUCTa/UM3aruu. JIms ONIEeHKW IUIaBydecCTH

3aKJjiaJbIBaJInu COp6€HT Ha CJIOU He(bTerOILYKTa N OHLOCHHBAJIN BU3YAJIBHO 3a



10

nepuon 2 4daca (kaxzasie 15 MUHYT). DKCIEPUMEHT MPOBOAUIM C IOMOUIBIO
BecoBOoM MeTomuku 1o cxeme [10]: 1) B xumuueckuii cTakaH HaJIMBaJH
JTUCTUWILIUpOBaHHYI0 Boay (75 mur). 2) Ha moBepxHOCTh BOABI HAHOCWIIM CIIOH
Heprenpomykror 1,0-1,1 cM. 3) Ha cioil HEPTENPOAYKTOB TMOMEIIAIH
npeaBapuTeIbHO B3BeleHHbIH copOeHT (1 r). 4) Uepe3 15 MHHYT akKypaTHO
MUHIIETOM YAQISIA W3 €MKOCTH COpPOEHT, OJHOBPEMEHHO OCTaHOBUB
CEeKyHJOMEp, JaBajld CTeUb HEMOMIOMICHHOMY HEDTENPOAYKTY U BOJE,
B3BEIIMBAJIM €r0, OMNPEACNISIA MacCy NOMIOMICHHOTO He(TenpoayKTa Kak
Pa3HOCTh MEXJYy MAaccOW mMarepuaia MocCje ONbITa U Mepe €ro HayajioM. 3aTeM
ATOT K€ COPOEHT MOBTOPHO MOMeEIIAI B €MKOCTh C BOJON Ha clioll He]TH,
BKJIIOYAJIM CEKYHJOMEP M BBIICPKUBATH 15 MUHYT, a 3aTeM MOBTOPSUIH
NpoIEAypy B3BEHIMBAaHMS. ODTOT MPOILIECC IMOBTOPSIIM, IOKa O0OIIee BpeMs
HAXOXJIEHHUS cOpOeHTa B €MKOCTH He cocTaBisuio 120 MuHyT (WM MOKa He
noJiyyajau maccy copOupyemoro Hedtenmpoaykra Tpwxasl +/- 0,01-0,03 mr B
OJUH W TOT BPEMEHHOW MPOMEXKYTOK), MPU ATOM HaAOIIOAaH, KaK BeleT ceos
MaTepuall Ha TOBEPXHOCTH, KaKOBa €ro IUIaByuyecTh. Pe3ynbTaTsl copOmmu
M3TOTOBJICHHBIX COPOCHTOB CpPaBHHMBAJIU C pe3yjbTaraMu COPOIMU TMOKYITHOTO
«Copb6enta X». BTopoii BapraHT OMbITOB MPOBOAMIN B 4amikax [leTpu ¢ memnsio
U3YYEeHUs] COPOIMM TOHKOM MIIEHKM HedTenpoaykToB. [lns co3maHusi TOHKOM
MJIEHKU HEPTEMPOIYKTOB B JJAOOPATOPHBIX YCIOBUAX B yaniky [lerpu HamuBanu
~ 40 MJ1 BOJTBI, HA TIOBEPXHOCTH KOTOPOM Kamanu 1,5 mut kaneias HeTenpoayKTOB.
[To Mepe oOpazoBaHus HEDTIHOTO MATHA ONPEALIISIIN AMaMeTp oOpa3oBaBIIehcs
ieHku. [Tocne c6opa copOEHTOB (BpeMEHHBIE TPOMEKYTKU HUCCIICOBAHUS TaKHE
e Kak B | BapuaHTe OombITa B XMMUYECKUX CTaKaHaX), BU3yaJdbHO ONpPEIACISIN
nuameTp HeTsaHbIX 1ATeH [ 11]. 3yuenne Bogo€MKOCTH MPOBOIUIIN aHAJIOTUYHO
uzyuennto Hepreémroctu [10]: Boma (100 mut) + copOeHT. B3BemmBanu kaxasie
15 MUHYT B T€UEHUU 2 4aCOB.
IJTABA 3 PE3YJIBTATBI U OBCYXIAEHUE
3.1 CpaBHeHue copOuMu He(PTENMPOAYKTOB PA3HBIMH COPOCHTAMU

B nmpouecce IPOBCACHHUA OKCIICPUMCHTOB MbI IIOJIYYWIM CICAYIOIIUC
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pesynbrarsl (I[Ipunoxenue 5). Ha pucynkax 1, 2, 3 npencraBieHa 3aBUCUMOCTh
COpPOIMOHHON CITOCOOHOCTU cOopOeHTa (3aBUCHUMOCTH MPSMOIPONOPIIMOHANIbHA

Macce copOeHTa Tociae copOiuu) OT BpeMmeHu coporuu. Dotorpadun

IMPOBCACHHBIX SKCIICPUMCHTOB ITPCICTABJICHBI B HpI/IJ'IO)KeHI/II/I 4,

A95

Bpva, i

S Tl ] — g e
2 Tl P00 A e [THETTY
LR T TR B

|
111

e gy P R R O T

Puc. 3. 3aBucuMOCTb COPOLIMOHHOM aKTUBHOCTH copOeHTa oT BpeMeHu copouuu AT
N3 10 copOGenTtoB Hambojee BbICOKAs CTENEHb He(PTENOIIOomEeHUs

HaOJoanach y COpOEHTa W3 JIMCTHEB KPACHOTO Jy0a mpu copOLUU BCEX TpeX
He(TEPOIYKTOB BO BCE BPEMEHHBIC MEPHOABI AKCIIEPUMEHTA, HAMMEHBIIAs —

CCHO M3 pPa3HOTpaBbsi, LIBCTbI 30JO0TAPpHHKA, a TaKXC «CTEOEITIbHINCTRA
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30JI0TapHHKA ToNepEK» npu copOumu Oen3uHa. CpelHue 3HaUCHUsI OKa3aJid BCE
octanbHbie copOeHTHI. [1o cpaBHeHUto ¢ «CopbeHToM X» Macca MOTJIONICHHBIX
HepTenpoyKTOB HEMHOTO 0OJIbIIIE Y JIUCTheB Ay0a mpu copbiiuu MM u [T, npu
copOruu OeH3MHA COPOCHT W3 JIMCTHhEB Jy0a MOKa3aj 3HAYUTEITHLHO OOJBIIYIO
HepTeéMKocTh, ueM «CopOeHT X». [Ipu copbumm Bcex Tpex HedTenpomayKTOB
HaOOaeTCsl OYeHb OONbIasi pasHHWIA MEXKIYy Maccoi COpOMPOBAHHBIX
He(TEPOIYKTOB JIMCTHSIMU KPacHOTO y0a U ApyruMHu copOeHTamu (puc. 2, 3,
4). Macca copOoupyeMbix HEDTEIPOAYKTOB APEBECUHOU (UPTrH, OOJICIHXH)
OoJbIIEe, YeM KOPOW COOTBETCTBYIOUIETO MPUPOAHOrO Chipbsi. CopOuus y
«cTebebt JUCThS IONMEPEK» MEHBIIIE, YEM Y «CT€OeIIb+ JTUCThS BAOIbY.
3.2 CpaBHeHMe cOpOIMHU Pa3HBIX HeQTENPOAYKTOB OTHMM COPOEHTOM

Kak BUOHO W3 TpEACTaBICHHBIX JaHHBIX, MaKCHMallbHAs COpOIMs BCeX
COpOCHTOB OCYIIECTBIACTCS B TEpBbie 15 MUHYT B TpexX He(DTENPOIyKTaX.
Haubonee BbICOKHME TMOKa3aTelid IO Macce CcOpOMpyeMoro HepTenpoayKTa
HaOmonaroTces nmpu copoiuu MM 9 copbenramu (puc 4, 5, 6,7, 8,9, 10, 11, 12,
13) u «Copbenrom X» (puc. 14). Ilpu copbruu nBeramu 300tapauka JIT macca

copbara MeHbllle, YeM IpHu copOLMK OEH3HUHA.

0 =
=i ﬁ;
mr | B g RO M . B i, S
L . E om oo
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[ Lo i) s e T R e i Sals i P L (PR i w g gy b
Puc. 4. JIpeBecuna upru Puc. 5. Kopa upru

npeseE, MER

15 i e - m, M

Em l‘
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Puc. 6. /IpeBecuna ny0a Puc. 7. JIuctes nyba
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Puc. 8. /IpeBecuna obnenuxu Puc. 9. Kopa obnenuxu
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Puc. 12. «Jluctpsa+credens 3omotapauka nomnepex» Puc. 13. «Jluctesa+crebens 3010TapHUKA
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1] it
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Puc. 14. «Copbent X»
[Ipu cpaBHeHHM COpPOIMHM OTAEIBLHOTO HEPTEMPOAYKTa OINPEACTIEHHBIM
COp6€HTOM B 3aBUCMMOCTH OT BPCMCHHU COp6HI/II/I MbI IIOJIYUHMJIN CIICAYIOIIHC
pe3yabTaThl: TOYKA «OCTAHOBKH YBEIWYEHUS COpPOIUW» Y OOJBIIMHCTBA

COpOCHTOB HAXOUTCS B IPOMEXKYTKE OT 15 10 45 munyT (1711 MM, 6ensuna, J[T),
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U3 ATOTO CIHCKA BBIMIAJAIOT JUCThA ay0a (copOrust MM mpekparmaercst pacTu B
npomMexxytke or 90 go 120 mMunyTt, O6eH3umHa — oT 60 1m0 90 MUHYT) H
«WIACTBSI+CcTeOCNb 30M0TapHuKa BIoaby (copomust AT — ot 60 1o 90 Mmunyt). B
OTUX  BPEMEHHBIX  TPOMEXKYTKaX COpPOEHTHI  CIOCOOHBI  YIEP)KHBATh
copbupoBanHbie HeTenpoayKThl. «CopObeHT X», B OTIMYME OT OOJBIIMHCTBA
COpOCHTOB, MTOKa3aJI YCTOWYUBYIO COPOITUH B IPOMEKYTKE OT 15 10 45 MUHYT.
3.3 OueHka BOI0EMKOCTH COPOEHTOB

[Ipu aHanmu3e pe3yJabTaToOB HSKCIEPUMEHTOB 110 OIICHKE BOJOEMKOCTH
n3ydaeMbix copoeHToB (Tabm. 1) MbI crienanu cieayronye BoIBOIbI: BOJOEMKOCTD
BCEX COpPOEHTOB HE 3HAUMTEINbHA, 10 CpaBHEHHMIO ¢ HehTeEMKOCThI0. CaMyto

OO0JIBIIYI0 BOJOEMKOCTD MTOKA3aJIM JUCThA Ay0a KpacHOTO U «CopOeHT X».

Ta6n. 1. BomoéMKoCTh COpOCHTOB

CopOent Bpewms, mun

15 30 |45 |60 |75 |90 [105 [120

yCcpeaHeHHas M BOJbL, T (IO TPeM MOBTOpaM)

JlpeBecuHa upru 0,41 0,42 0,43 - - - - -
Kopa upru 0,63 0,64 0,66 - - - - -
JlpeBecuHa qyOa 0,54 0,56 0,57 - - - - -
Jluctes nyba 3,01 3,05 3,06 3,07 - - - -
JpeBecuna obnennxu | 1,09 1,10 1,11 - - - - -
Kopa obnenuxu 0,97 0,99 1,01 - - - - -
Ceno 0,39 0,41 0,42 - - - - -
[{BeThI 30710TapHUKA 1,16 1,17 1,19 - - - - -
Jluctesa+credens 0,91 0,92 0,94 - - - - -
30J10TapHUKA(TIONEPEK)
Jluctesa+credens 1,15 1,16 1,18 - - - - -
30J10TapHUKA(B/I0JIb)
Copbent X 8,42 8,44 8,45 - - - - -

3.4. Ouenka njaBy4ecTy COpOCHTOB
B npouecce Bu3yasibHOM OlLIEHKU IaBydecTd copOeHToB (Tabmumna 2) mbl
MO YHMJIH CJIEAYIOIIUE PE3YIbTaThl: INIABYYECTh BCEX COPOCHTOB Ha MPOTSIKECHUH
120 mMuHyT ycToWuuBas, KpoMme ceHa. IlmaBydectb ceHa ycroiluMBas Ha
npoTspkeHuu 15 MuHyT. OHO HpOSBISIET YacTUYHOE NorpykeHue. IlnaByuects
«Copbenta X» Mo CpaBHEHHIO C COpOEHTaMH MEHBIIE, HO Y 3THX COpPOEHTOB

pazHas popma, «CopoeHT X» ChITyUHnH.



Tabun. 2. BuzyanpHasi OI[eHKa IJIaBy4eCTH COPOCHTOB

15

CopOeHT Bpewmsi, Mun
15 [30 [45 |60 |75 |90  [105 [120
BusyansHbie HAOMOIEHUS: «+» BECh COPOSHT B HEPTEIPOIYKTE U HA
€ro TIOBEPXHOCTH, «+-» YACTHYHO MOTPYKEH B BOMY, «-» MPAKTUICCKH
MOJIHOCTBIO TIOTPY>KEH B BOIY
HpeBecuna upru + + + + + + + +
Kopa upru + + + + + + + +
JlpeBecuna ay0a + + + + + + + +
Jluctes nyba + + + + + + + +
JlpeBecuna obnenuxu | + + + + + + + +
Kopa obnenuxu + + + + + + + +
Ceno + +- +- +- +- +- +- +
L{BeTHI 30110TApHHUKA + + + + + + + +
Jluctesit+credenn + + + + + + + +
30J10TapHUKA(TIONEPEK)
Jluctesit+credenn + + + + + + + +
30JI0TapHUKA(BIOJIb)

3.5 Pe3yabTarhl npoBeAeHUs ONbITOB B yamkax Ilerpu

[Ipu npoBeaenun onwiToB B uvamkax [lerpu (Ilpunoxkenue 6) Mbl mony4usiv
CJIEYIOUIME pPEe3YNIbTaThl: BHIOpaHHAs HAMH METOAMKA MPOBEACHUS OIBITOB HE
MO3BOJIMJIa TIOJIHOCTHIO OIEHUTH 3(P(HEKTUBHOCTh H3ydaeMbIX COPOCHTOB s
ynanenus nsateH HegrenpoaykroB (MM, [T, 6en3una), Tak kak nocie 15 MuUHyT
OMbITa TMPU TOMBITKE YAAJIUTh COPOEHTHI W BU3YAIBHO H3yYUTh TSTHO
He(TenpoayKTOB (M3MEHEHUE IUAMETPA U IIBETA MATEH), MSATHO HAPYILIUIIO CBOIO
LIEJIOCTHOCTb, BO Bcex yamikax Iletpu (Bce copOeHTHI, Bce HE(PTEMPOIYyKThI) MbI
HAOJIIOaIM PacCcpPelOTOUEHHOCTh €IMHOTO HayalbHOTro naTHa. B vamikax [lerpu
¢ MM ™Mbl HaOMOaIu 00ECIBEUUBAHUE TIATEH. ITO MOXKET CITYKUTh KOCBEHHBIM
JTIOKa3aTeIbCTBOM TOTO, YTO H3y4daeMble COPOEHTHI 00JIalatoT COpPOIMOHHOM
COCOOHOCTHIO 10 oTHOWEeHUIO0 K MM, JIT u 6eH3uny.

BbIBOJbI

B xome mpoaenaHHOW pa0OThl Mbl NOJYYWJIM CJEAYIOIIME PE3YJAbTaTbl U
C/IeJIaii BBIBOJIbI:

1) U3 10 copbGenTtoB HauOosiee BBICOKAs CTENEHb HEQPTEMOIIOMICHUS

HaOmofanach y copoeHTa U3 JIMCThEB KPacHOTO Ay0Oa Mpu copOLMU BCEX Tpex
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He(TENPOAYKTOB BO BCE BPEMEHHBIC MEPHOABI SKCIIEPUMEHTA, HaUMEHbINAs —
CEHO U3 Pa3HOTpaBbs, I[BETHI 30ii0TapHUKa. 2) [Ipu aHamm3e BOIOEMKOCTH Bce
copOeHTHI TOKa3aiu HEBBICOKKE pe3yabrarhl. 3) [ImaBydecTh y BceX COpOSHTOB,
KpoMe ceHa, Ha poTsokeHnu 120 MuHyT ycToiunBas. 4) MakcumasnbHasi copOIus
BCEX COPOEHTOB OCYIIECTBISETCS B MEpBbIEe 15 MUHYT B TpeX HEDTENPOIYKTaX.
Haubonee BbIcOKME TOKa3aTread MO Macce COpOMpPYyeMOro HepTempoayKTa
HaOIOAIOTCS MPU COPOIIMHM MOTOPHOTO Macja BCEMH COPOCHTaMH, KpOME CEeHa.
OnTtumanbHble BPEMEHHBIE NPOMEXYTKH COpPOLMHU: TOYKA «OCTAaHOBKH
YBEJIMYEHHS COPOLIUM» Y OOJIBIIMHCTBA COPOCHTOB HAXOAUTCS B IPOMEKYTKE OT
15 no 45 MuHYT [UId TpEX HEPTENPOILYKTOB, U3 ITOTO CHHUCKA BBINAIAIOT JTUCTbS
ny6a (copOuus MOTOPHOTO Macia MPEKPAIAeTCsl pacTu B IpoMexyTke ot 90 1o
120 munyT, O0eH3uHa — oT 60 10 90 MUHYT) U «IUCThA+CTEOENb 30JI0TApHUKA
BAOJIb» (copOIus qu3enbHoro Tomirea — oT 60 10 90 MuHyT). B 3THX BpeMeHHBIX
IIPOMEXKYTKAX COpOEHTBI ~ CIOCOOHBI  YIAEPKHUBATh  COPOMPOBAHHBIC
He(DTEPOTYKTHI.
3AK/IIOYEHHUE

Haubonee s3ppextuBHBIM COPOCHTOM Uil yAaJIeHHs] HEPTSIHOTO 3arps3HEHUs
SBJISIETCSL COPOCHT Ha OCHOBE JIMCTHEB KPACHOTO J1y0a, HECMOTpPS Ha ero Ooee
BBICOKYIO BOJOEMKOCTh M0 CPAaBHEHUIO C JIPYTUMH COpOeHTaMu. MBI cunTaem,
4TO 1N UCCJeAOBaHUS JOCTUTHYTa. Mpbl oueHuwI A(PPEeKTUBHOCTD
UCIIOJIb30BaHMUsI COPOCHTOB Ha OCHOBE MPHUPOIHBIX MAaTEpUANOB IJII OYHCTKH
OPUPOTHBIX BOA OT 3arps3HeHust Hedrempoaykramu. Hama rumoresa
HNOATBEPAMIACh YAaCTHMYHO: HEKOTOpble MPHUPOJHBIE MaTepuajbl MOXKHO
UCITIOJIb30BaTh B KadecTBE A((EKTHUBHBIX COPOCHTOB JJISi OYMCTKU TPHUPOIHBIX
BOJI OT 3arpsi3HeHUs HedTenpomykTamu. HecMoTpst Ha JeTanbHy0 MpopadoTKy
TEMbl HCCIIEJOBaHHS M TMPOBEICHHE OMNBITOB C JOCTAaTOYHOM TOYHOCTHIO,
HEOOXOIMMO JajbHElIIee n3ydeHue copOunn HedTenpoayKToB COpOCHTAaMU Ha
OCHOBE MPEJIOKEHHBIX «UYEPHOKHUKHBIX pacTEHUN» (B TOM 4YHCIE U TpH
pa3nuyHOi Temmeparype He(TEenpoayKTOB), a TakKKe YCOBEpILICHCTBOBAHUE

MCTOAWKH IIPOBCACHUSA  OKCIICPHMMCHTA (I/ICHOJIBBOBaHI/IC MNaKCTUKOB  AJIA
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COpOEGHTOB), a TakXe BO3MOXXHO paCUIMpEHUE TMEepPeyHsl U3ydaeMbIX
«UEPHOKHUKHBIX PACTCHHID JUIsl MOJTYUYEHHUSI HOBBIX COPOEHTOB.
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[Ipunoxenue 1
®daxkThl 3arpsi3HEHUs PUPOIHBIX Bo Kamyxkckoi obnactu

Hedrenpoaykramu [2, 3]
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[Tpunoxenue 2
Tabn. 1. CpaBHeHHE CBONCTB COPOSHTOB

HazBanue Hanonnenune O¢pdexTun- Okomno- | YTuin- IToBTOpHOE
HOCTh ru4- 3anus UCTIOJIb30BaHUE
HOCTh
Okonan-M | lpeBecHas + + 3aXOpOHe- -
OCHOBa HUe
Oxomnpocopo | Lemmronosa, + + nepepaboTka | -
HaJIn4yue
cocTaBe
T'YMHHOBBIX
KHCIIOT
Meracop6 ? + + ? +
Peat Sorb Topd B 10 pa3|+ 3aXOpPOHEHHE | -
spdexTuBHEE
4yeM IJIMHa
CTPT I'padpur + + CXKUTaHHE B | -
CreLuab-
HBIX ITe4ax
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[Ipunoxenne 3

Tabn. 1. MotopHoe macno (1 BapuaHT ombITa)

Copbent Bpewmst, Mmun
15 | 30 |45 |60 |75 |90 |105 | 120
yCpemHeHHass M copOHupoBaHHOTO HePTEIPOAYKTa, T (IT0 TPEM MTOBTOpaM)
JlpeBecuHa upru 6,06 7,00 7,17 7,18 7,19 - - -
Kopa upru 6,78 8,00 8,26 8,28 8,28 - - -
JlpeBecuHa jiy0a 7,10 7,15 7,16 7,17 - - - -
Jluctes nyba 12,01 12,12 12,16 | 12,17 12,20 | 12,25 12,26 12,26
JlpeBecuHa 00IeIUXH 7,20 7,25 7,41 7,43 7,45 - - -
Kopa obnenuxu 7,57 8,15 8,45 8,46 8,47 - - -
Ceno 3,06 3,07 3,09 - - - - -
L{BeThI 3010TapHUKA 451 4,63 4,65 4.67 - - - -
JIuctea+crebens 4,78 5,10 5,15 5,17 5,18 - - -
30J10TapHUKA(TIONIEPEK)
Jluctestcrebens 5,35 551 6,10 6,11 6,12 6,14 - -
30J10TapHUKA(BIOIIb)
Tabn. 2. bersun A95 (1 BapuaHT OITBITa)
CopOent Bpewmsi, Mun
15 | 30 |45 |60 |75 |90 105  [120
yCcpefHeHHass m  copOMpOBaHHOTO HePTENpoIyKTa, T (10 TPEM MOBTOPaM)
JlpeBecuHa upru 5,30 5,33 5,55 5,56 5,58 - - -
Kopa upru 6,38 6,40 6,41 6,42 - - - -
JpeBecuna nyba 5,51 5,54 5,55 - - - - -
Jluctes ny0a 1124 | 1154 11,84 | 1191 11,92 | 11,94 - -
JlpeBecuHa o0yienuxu 5,90 5,95 6,48 6,49 6,51 - - -
Kopa obnennxu 6,72 6,79 6,81 6,82 - - - -
Ceno 2,37 2,38 2,46 247 2,49 - - -
LIBeThI 3010TapHUKA 4,46 451 4,53 4,55 - - - -
Jluctestcrebens 4,26 458 4,61 4,62 - - - -
30J10TapHUKA(TIOTIEPEK)
Jluc.+cr.30norapuuka(suons) | 5,14 5,16 5,27 5,29 5,31 - - -
Tabn. 3. luzenpHoe Torumeo (1 BapuaHT ONbITA)
CopGent Bpewmsi, Mun
15 | 30 |45 |60 |75 |90 105 [ 120
yCpeTHEeHHass m  copOMpPOBaHHOTO HETEIPOIYKTa, T (II0 TPEM MTOBTOPAM)
HpeBecuna upru 5,50 5,53 5,87 5,89 5,91 - - -
Kopa upru 6,68 6,70 6,91 6,92 6,94 - - -
JlpeBecuHa j1y0a 5,82 5,84 5,86 - - - - -
Jluctes n1y0a 10,84 | 10,91 11,14 | 1121 11,22 | 1124 - -
JlpeBecuHa obsenuxu 6,20 6,25 6,78 6,79 6,81 - - -
Kopa obnennxu 7,02 7,09 7,11 7,12 - - - -
Ceno 2,67 2,69 2,71 2,72 - - - -
L[BeTHI 3010TapHHUKA 3,56 3,71 3,73 3,75 - - - -
Jluctesitcrebens 4,56 5,08 5,10 511 512 - - -
30JI0TapHUKA(TIONEPEK)
Jluc+cr.3000TapHuKa(BI0IE) | 5,34 5,46 5,57 5,59 6,02 6,03 - -
Tabu. 4. Pesynprater copbumu «Copodentom X» (1 BapuaHT oImbITa)
Copbent Bpewsi, muH
15 | 30 | 45 | 60 |75 |90 | 105 | 120
yCpeIHEeHHAass m  cOpOMpPOBAaHHOTO HETEIPOAYKTA, T (110 TPEM MOBTOPAM)
MM 12,31 12,34 1235 |- - - - -
AT 10,59 10,61 10,63 | - - - - -
Bensuu 9,01 9,03 9,05 - - - - -
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