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Hccenedosanusn npoeoounu c yenwvlo oyeHku oukopacmyuux gropm kneeepa cuopuonozo (Trifolium hybridum L.) paznuunozo 2eozpa-
ghuueckozo npoucxoicoenus 6 200 nocesa (nepawlii 200 HeU3HU MPABOCHIOA), 8 CDAGHEHUU C PATIOHUPOBAHHBIMU COPMAMU, 8 YCI08UAX
Heycmoiiuueozo yenaxycuenus Llenmpanwvno-9epnozemnozo pecuona. Hzyueno 20 copmoe u ouxopacmyuwjux gpopm—copma Hoseamop
(cmanoapm), llepseneuy, @pecam, ouxkopacmyuyue gpopmot uz Cegepo-3anaonozo, l{enmpanvnozo, Bonzo-Bamckozo, Ilenmpanvho-
Yepnozemnozo pecuonos, Tamapcmana, Yysawuu, Kanaowt u op.). padbomy evinonnanu é benzopoockoil oonacmu 6 08yx 3ak1aokax
KOJLIeKYUOHHBLIX RUmMomMHuKog ¢ 2022—-2023 z2. na uepnoszeme munuunom. Haubonwvuieii yposcaiinocmoio cyxozo éeujecmed 6 200
nocesa (0,411...0,504 ko/m?) 6 cpednem 3a 06a 200a omauuanucey copma Hosamop (cmanoapm) u Ilepseneu, a maxce ouxopacmy-
wue ghopmut uz Kanaowt (BUK 8), Tamapcmana (BUK Ne 753), Mockoéckoit (M-2/21) u Benzopoockoii (b-2/20) oonacmeii. Ocodyro
uennocmy nepecmasnaem gpopma M-2/21. Ilpu yposxcaitnocmu cyxozo eéeujecmea é 200 nocesa ¢ 2022 2. na ypoene cmanoapma
(0,416 x2/m?), 6 2023 2. nomep obecneuusan yposxcaiinocms 0,672 k2/m?, 0ocmosepho npeeocxods cmandapm na 0,165 xko/m?, unu
32,5 %. B cpeonem 3a 0sa 200a 06pazubl POAGNANU 3HAUUMENLHYIO MOPPOIOZUUECKYI0 PAZHOMUNHOCHYL U 6APUAWUIO RO OTIUHE
cmeona (43,1...57,6 cm), macce oonozo cmeons (1,6...3,5 2), oonucmeennocmu (26,5...50,1 %). Ilpu oyenke ghopm Kknesepa cudpuo-
HO020 RO NPOOYKMUBHOCHMU 8 200 NOCE8A K HAUDOIee HAVEHCHBIM NPUZHAKAM OUEHKU MO CHO omuecmu onuny (r=0,514) u maccy
cmebna (r=0,599), cmenens nposenenus anmoyuanosoii okpacku cmeonsn (r=0,501) u nnrowiaov rucma (r=0,521). Hcnonvzosanue
KacmepHozo aHanu3a no360a:aem 00CHamoYHo HAOEHCHO 8bLOEIAMb UEHHble CelIeKUUOHHbLE 00PA3Lbl RO KOMNJIEKCY CONPAIHCEHHBIX
CeNeKYUOHHBIX NPUIHAKOB.
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The aim of the research was to evaluate wild forms of hybrid clover (Trifolium hybridum L.) of different geographical origin in the year
of sowing (the first year of herbage life), in comparison with varieties, under conditions of unstable moisture in the Central Black Earth
region. We studied 20 varieties and wild forms—varieties Novator (standard), Pervenets, Fregat, wild forms fiom the North-West, Central,
Volgo-Vyatsky, Central Black Earth regions, Tatarstan, Chuvashia, Canada, etc.). The research was conducted in Belgorod region in two
plots of collection nurseries in 20222023 on typical chernozem. The highest dry matter yield in the year of sowing (0.411...0.504 kg/m?)
on average for two years possessed varieties Novator (standard) and Pervenets, as well as wild forms from Canada VIC 8, Tatarstan—VIC
Ne 753, Moscow — M-2/21 and Belgorod — B-2/20 regions. The form M-2/21 is of particular value. With dry matter yield in the year of
sowing in 2022 at the level of the standard (0.416 kg/m?) in 2023 the number provided a yield of 0.672 kg/m’, significantly exceeding the
standard by 0.165 kg/m2, or 32.5 %. On average for two years, the samples showed significant morphological dissimilarity and variation
in length of one stem (43.1...57.6 cm), weight of one stem (1.6...3.5 g), obliquity (26.5...50.1 %). When evaluating the forms of hybrid
clover by productivity in the year of sowing, the most reliable evaluation traits include stem length (r=0.514) and stem weight (r=0.599),
the degree of anthocyanin colouration of the stem (r=0.501) and leaf area (r=0.521).

KarwueBble cinoBa. cubpuonsiil knesep (Trifolium hybridum L.),
YPOooICatl Cyxo2o eujecmad, CeneKyust, MOpPOL02ULECKUe NPUSHAKIL,
Ouxopacmyuue popmwl, Copma, KAIACMEPHbLIL AHAIU3, KOPPeSYUs

MHorosnetHre 6000BbIE TPaBbI — BYKHEHILIMI KOMITOHEHT
arpo’KOCUCTEM M HEM3MEHHBIH JIHJIEpP MO MPOAYKTHBHO-
CTH, NOJIU(YHKIMOHATBHOCTH, KOJIOIMYECKON 1IEHHOCTH,
[0 CPABHEHUIO C JAPYTMMHU KyJIbTypaMH, AJISl COXPaHEHUs
1 TIOBBIIICHUS TTOYBEHHOTO IIOAOPOANS, CTaOMIN3aAINH
KOPMOBOH 0a3bl )KUBOTHOBOCTBA [ 1, 2, 3].

Jlast pasiMYHBIX PETMOHOB CTPaHBI 0COOYIO BaX-
HOCTH IPHOOPETAIOT BOIIPOCHI PACIINPEHNS COPTUMEHTA

Key words: Trifolium hybridum L., dry matter yield, selection,
morphological characters, wild forms, varieties, cluster analysis,
correlation

U BUJOBOTO Pa3HO00pa3ns KOPMOBBIX O0OOBBIX TpaB
CBSI3aHHBIE C HEOOXOAMMOCTBIO MCIIOJIB30BAHUS Pa3-
JIUYHBIX IMOYB, B TOM YHCJI€ C HU3KUM ILJIOJOPOJHEM,
OCBOCHUS 3alie’Kel, OBICTPOTO CcO3MaHUsl YCTOWYMBOU
KOPMOBOW 0a3bl )KHBOTHOBOJACTBA. Ha ceromHAmHMR
JI€HB 3TO COMPSKEHO C OCTPOH HEOOXOTUMOCTHIO UMITOP-
TO3aMelleHNs U (OPMUPOBAHMS PBIHKA OTEYECTBEHHBIX
cemsH [4, 5].

*JICCIIeIOBAaHNUSI BBINOIHEHBI TIpu mojaepikke Hammnpoexra «Hayka n yHUBEpCHTETBD) Ha CO3JaHNHE MOJIO/CKHON 1ab0opaTopun B pamMkax [ oc3amanus
FGGW-2022-0013 «Pa3paboTka T€OPETHYECKUX OCHOB YCKOPEHUSI HHTPOJIYKILIMH, CEJIEKIIMU U NOBBILIEHUS 3()(EKTUBHOCTH CEMEHOBOICTBA CEIbCKO-
XO3SICTBEHHBIX PACTEHHI HA OCHOBE OLCHKH CONPSDKCHHOCTH (yHIaMEHTATbHBIX (DH3HOIOIHYSCKUX MPOLIECCOB.

15




Poccuiickas cenpckoxo3siiicTBeHHas Hayka, 2023, No 5

IlenHO#N KyJnbTYypOW AJIsl CO34aHUs TPABOCTOEB pas-
JMYHOTO HAa3HAYCHHs CUUTAIOT KJIEBEP TMOPWIHBIN MU
mBeackuit (Trifolium hybridum L.), obnamgaromuii mmpo-
KO aMIUTUTYAO0H yCTOHYMBOCTH K KOMILIIEKCY OHO- U abH-
oTHYECKUX (PakTopos [6, 7, 8].

Ero akTHBHO HCITONB3YIOT B CMEHIAHHBIX IOCEBAX, IPH
CO3J]aHUH JIYTOB M MAacTOMWII, KOPMOBEIX CEBOOOOPOTOB,
a TaKk)Ke B KAYeCTBE CUACPATBHON U MEZIOHOCHOM KYJIBTYPBI
[9, 10]. Tkanu pacTeHUil KIeBepa THOPUIHOTO COACPKAT
psiz OMOJIOTHUECKH aKTUBHBIX BEIIECTB, B CBSI3U C UEM €0
paccMaTpUBAIOT KaK BO3MOXKHBIN HCTOYHUK (DJIaBOHOUIOB
u uzodraBononos [11, 12].

PaboTy mo co3maHuio COPTOB KiIeBepa THOPHIHOTO
B Poccum Beayt ¢ 60-x rr. mponuioro Beka. Cenexius
Ha MPOJYKTUBHOCTH 3€JICHOW MAcChl, CEMEHHYIO IPOIyK-
THUBHOCTb, COZIEPKaHMs O€IIKa, ’KUPa U KIIETYATKH B CYXOM
BEII[ECTBE, MO3BOJIMIIA CO3/IaTh PSi LIEHHBIX COPTOB U Ce-
TMeKIuOoHHBIX popm [13].

B 1962-2022 rr. B ['ocymapcTBEeHHBII peecTp Celek-
IUOHHBIX JOCTHKCHUH, JOMYIICHHBIX K UCIIOJIb30BAaHHIO
B P®, Bxitouensl 16 copToB kieBepa, B ToM uucie 15 —
OTEYECTBEHHOU CEJIEKIIUU. bobIlyI0 poJib B CTAHOBIEHUHU
Y Pa3BUTHUU CENEKIINH KIieBepa TMOPUIHOTO UTPAIOT yUe-
Hble DeiepabHOr0 HAYYHOTO [IEHTPA KOPMOIIPOM3BO/ICTBA
u arposkonorun umeHu B.P. Bumssamca (OHL «BUK
uM. B. P. Bunesamcay), co3naBuine Takue BBICOKOIIPOAYK-
TUBHBIE copTa, Kak [lepsener (1979 r.), Mask (1999 1.)
u Hosarop (2022 1.) [14].

B coBpemeHHBIX paboTax HMIMPOKO MCIOJIB3YIOT HH-
JyIMPOBAHHBIH MyTareHe3, MeTOJl MOJINKpOcca, IKOJIO-
TUYECKYIO CENEKIINI0, MHOTOKPATHBI MacCOBBIH O0TOOP
U3 MECTHBIX MONYJISIIUNA U COPTOB, OMOTHITMYECKHH OT-
00p ¢ mpuBIICYCHHEM B KayecTBE MCTOYHHKOB I[CHHBIX
MPU3HAKOB POJUTENBCKUX (POPM, UMEIOIIUX Pa3IHIHOE
MIPOMCXOXK/ICHHE U BBHICOKYIO OOIIYI0 KOMOMHAIMOHHYIO
crocoOHOCTh [15].

MupoBoii OIBIT BO3JIEIBIBAHUS KIIEBEpa THOPHUIHOTO
IMoKasaJl 3HaAYUTCJIbHYIO ICHHOCTb MCCTHBIX JUKOpACTy-
muX GOPM, UX BBICOKYIO IPOYKTUBHOCTh, yCTOWIMBOCTD
K HEOIarompusATHBIM (akTopaM cpess [16].

TenneHuue COBPEMEHHOIO TPABOCESHUS CUUTAIOT
MaKCUMaJIbHYI0 HMHTCHCH()UKAIUIO ITPOU3BOJICTBA HA OC-
HOBE yCKOPEHHOT'0 (DOpMHPOBAHMS BEICOKOIIPOLYKTHBHBIX
TPAaBOCTOEB YK€ HEIOCPEJACTBEHHO B I'0J] IOCEBA C UX HC-
MOJIb30BAHNEM KaK B OJIHOJICTHEH, TaK ¥ B MHOTOJICTHEH
KynbType [17, 18]. BoBieueHne B mporecc CeIeKIuu In-
KopacTymux (opm pasimuHOro 9K0JI0ro-reorpaduueckoro
MIPOMCXOXK/ICHUS, TIO3BOJIIET BECTH HEOOXOJUMBII 0TOOD
HCXOJIHOTO MaTepuaa, o0JIaJarolero psaoM MOJIE3HBIX
CEJIEKI[MOHHBIX MIPU3HAKOB U CBOMCTB [19, 20].

Knesep ruOpuaHbIii — BBICOKONIPOAYKTHBHAS KYJIbTYpa,
pacmpoCTpaHEHHAs! B PETHOHAX C JIOCTATOYHBIM KOJIMYE-
CTBOM BJ1aru. I aBHOM 3a1a4eil ero ceeKIUU CEroOAHs CUu-
TAIOT CO3/JaHHE BHICOKONPOIYKTUBHBIX COPTOB BHICOKOTO
KaveCTBa, aAalTHPOBAHHBIX K PA3IHYHBIM YKOJIOTHIECKUM
YCIOBUAM U3BMECHAIOUICTOCA KJIMMAaTa B pa3HbIX PEruoHax
[21]. KneBep rubpumHbiii, oOnamgas MOTCHIUAIHHO BbI-
COKOH CKOPOCTBIO pOCTa Ha HAYaJIbHBIX dTAmax, MOXKET
6I)ITI) MEPCINEKTUBHBIM HE TOJIBKO B 30HAX C JOCTATOYHBIM
YBIIQ)KHEHUEM, HO U B IPyTUX pEruoHax [22].

Llens nccnenoBanus — OLEHKA JUKOPACTyIIUX (GopM
KJIeBepa THOPHIHOTO Pa3IMYHOr0 reorpa)uueckoro mpo-
HCXOXJICHHUS B TOJI TTOCeBa (TIEPBBIN I'0J1 )KU3HU TPABOCTOS ),
B CpaBHEHHHU C¢ Hanbojee MPONYKTHBHBIMH COpPTaMH,
B YCJIOBUSIX HEYCTOMUYMBOTO yBJIakHeHUs lleHTpanbHO-
UepHO3EMHOI0 PETHOHA.

MeToauka. M3ydamm 20 ceTeKIIMOHHBIX 00pa3IioB Kile-
Bepa ruOpHIHOTO M3 KOJUICKIIUH J1a00opaTopuu reHohoH1a

16

®HII «BUK um. B. P. Bunbsamcay, a Takke CeIeKITnOHHBIE
COpTa U OpUIHHAJBbHBIE 00pa3Ilbl, OTOOpaHHbBIC aBTOPaMHU
B 3KoToNax rora CpegHepyCcCcKoi BO3BBIMICHHOCTH U Mo-
CKOBCKO# oOmactu — copra HoBatop, Masik, IlepBenen
(cenexnuu ®HII «BUK um. B. P. Bunesamca»), copt
Operat (cenekuun DenepaabHOTO arpapHOTO HAYYHOTO
nentpa Cesepo-Boctoka um. H. B. Pyauumkoro», BUK
Ne 785 (muxopactyuruii, TBepckast o0macts), BUK Ne 92
(mukopactymuit, Caxamun), BUK Ne 795 (aukopactymmid,
Ps3anckas obmacts), BUK Ne 755 (mukopactymmuii, Uy-
Bamusi), BUK Ne 612 (muxopactymuii, JleHuHTrpaackas
obnacte), BUK Ne 641 (nukopactymuii Bomoroxackas
obmacts), BUK Ne 534 (muxopactymuit Kapenus), BUK
Ne 672 (nukopactymmii, CmosaeHckas 00macTs), BUK Ne 8
(muxopactymmii, Karana), BUK Ne 665 (mukopactymui,
Hwmxeropoackas ob6macts), BUK Ne 753 (nukopactymmid,
Pecny6nuka Tarapcran), M-2/21 (auxopactymunii, Mo-
CKOBCKas 001actp), M-3/21 (mukopactymuii, MockoBcKas
obmacte), M-4/21 (aukopactymuii, MockoBckast 0071aCTb),
b-1/20 (mukopactymwmii, benropoackas odnacts), b-2/20
(muxopactymmii, benropozackas o01acTp).

OreHnBaIH TPOSIBIICHIE OCHOBHBIX MOP(OTIOTHUECKUX
MIPU3HAKOB M CBOMCTB PACTEHUI KJIeBepa TMOPUIHOTO ep-
BOTO T'OJa )KU3HU (TOJI IToceBa) B ycioBusix L{eHTpanpHO-
YepHO3eMHOT0 peruoHa.

HVccnenoBanusi IpOBOJWIIM Ha OINBITHOM II0JIE CEMe-
HoBogueckoro npennpusitus UIT «C. A. MaBpoaun» B c.
Hparyackoe benropoackoro paiiona benroposnckoit 06-
sactu. [louBa—4yepHO3€M TUIIMYHBIN, COACPKAHUE FyMyca
4,9...5,1 %, P,0,n K O (0 Ynpukosy) — 120 u 180 mr/kr
COOTBETCTBEHHO, pH, ., —6,8. 3a mepuox BereTaunu ¢ Tem-
nepaTypoit Bozmyxa Beime 10°C cpenqHEeMHOTONCTHEES
KOJINYECTBO BHIMAJAIONINX OCA/JKOB COCTABISIET 275 MM,
cpenHecyTOUHas TeMmeparypa Bo3ayxa— 16,8°C.

WccnenoBanus BBIMOJNHSIN CTaHIAPTHBIM METOJIOM
B JIBYX 3aKjajJKax KOJUIEKIIMOHHBIX MUTOMHUKOB B 2022
u 2023 rr. [23]. JensHKd OAHOPSAIHBIC JIUNHOW 3 M, IITH-
puna mexaypsauit 0,7 m. Hopma BreiceBa — 100 Bcxoxkux
cemsiH Ha | moronnsii metp. Ctangapt — copt Hosarop,
BBICEBATH 4epe3 Kaxaple 4 Homepa. KoIeKIMoHHbIH TTH-
TOMHHK 3aKJaJIbIBall 0€3 MOBTOPHOCTEW B COOTBETCTBUU
¢ o0mIeTIpHHATON MeTOMUKON [24]. YUer yposkas 3eleHOMH
MAacCHI TIPOBO/IVIIA ITyTEM CKAIITMBAHMUS ACIISTHOK | pas 3a Be-
reranuio B (ase Havyana 1pereHus. ONEHUBAIH CPETHIOI0
YpOXKaiiHOCTb CTaHAPTa, €0 BApEUPOBAHHUE U CTAH/IAPTHYIO
OIHOKY, 32 OIITHOKY YPOsKaifHOCTH CENEKITMOHHBIX 00pa3IioB
MIPUHUMAJIU CTaHAAPTHYIO OLIMOKY CpPEJHEero cTaHjaapra
10 OOIIENPHHATON METOANKE OLICHKE CEeJICKIINOHHBIX TaH-
HBIX C MaJBIM KOJIMYECTBOM HCXOIHOTO MaTepHaja B CEIeK-
[IMOHHBIX MUTOMHHKAX [25]. 3eeHy0 Maccy BBICYIINBAIN
B CylIHIbHOM mKady npu temnepatype 105°C u onpenensi-
JIU MacCOBYIO JI0to cyxoro BemecTsa (CB). YpoxaifHOCTh
3€JICHOM MacChl IepecUnThIBAIM Ha cyxoe BenlecTBo. [locie
9TOTO MPOBOJWIN MTONIAPHOE CPABHEHHE BEIMYHMH YpOKast
CENIEKIIMOHHBIX 00Pa3IIoB CO CPEAHNM CTaHaapTa. PazHuiry
OLICHMBAJIM C UCIIOJIb30BAHUEM t-KPUTEPHs, IPUMEHEHHE
KOTOpPOT'0 OOYCIJIOBJIGHO TeM, YTO AWCIIEPCUH yporkas 00-
pa3IoB OIMHAKOBHI [26].

Ha oT/1enbHBIX pacTeHUSIX OLICHUBAIIN CTaHIapTHBIE MOP-
¢donornueckue npusHaku B coorserctsuun ¢ UPOVTG/5/4
[27] m monoTHUTENBHBIEC TIOKA3aTeld — Macca JUCTheB (T),
macca crebust (1), macca 1 crebist ¢ aucthsamu (), 00-
nmcTBeHHOCTH (%), AnmuHa cTebmst (CM), TOMIIUHA CTEeOs
(cMm), gucIo MEXIOY3MHl cTeOIs (IIT.), UTHHA JTUCTa (CM),
HIMPUHA JicTa (CM), COOTHOIICHHE JUIMHA/IIMPUHA JIUCTA,
[UIOLIA/b JHCTa (CM?), HHTEHCUBHOCTh OKPACKH COLIBETHSI
(1...9 6anmoB), muameTp COIBETHS (CM), HHTEHCHBHOCTH
AHTOIMAaHOBOM OKpacku ctedsst (1...9 6amios).
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Ta6xa. 1. XapakTepucTHKA CeJEKIMOHHBIX 00PA3I0B KjeBepa TMOPHIHOTO B TEPBbIiA TOJ JKU3HA
10 HEKOTOPBIM MOP(hOIOTHIeCKAM NMPHU3HAKAM

Macca crebas, r CB

Jlnuna cTediist, cM

OO6IUCTBEHHOCTD, Y%

CeneKkIHoHHbIH o0paser I

2022r. | 2023r. | cpemmee | 2022r. | 2023r. | cpemmee | 2022t. | 2023r. | cpemmee
Hogarop (st) 2,9 4,1 3,5 43,4 62,3 52,9 40,9 37,1 39,0
Masik 2,1* 2,9% 2,5% 44,0 52,7* 48,4 31,2 31,6 31,4
I[lepsenern 3,1 4,1 3,6 39,6 63,3 51,5 38,8 37,4 38,1
BUK Ne 785 1,4* 1,8* 1,6* 43,7 50,6* 47,2 25,5 27,4 26,5
BUK Ne 92 1,9* 2,0* 2,0% 442 51,8* 48,0 41,7 30,2 36,0
BUK Ne795 2,6 3,0% 2,8 47,2 56,3 51,8 40,5 40,3 40,4
BUK Ne755 2,3% 3,2 2,8 39,3 55,1 47,2 459 31,2 38,6
ODperar 1,6* 1,8* 1,7* 33,2% 54,3 43,8% 42,2 38,9 40,6
BUK Ne612 1,9% 2,1% 2,0% 36,4* 53,2% 44,8* 36,5 36,5 36,5
BUK Ne641 2,1% 3,2 2,6% 37,4% 51,5% 44,5% 39,9 36,0 38,0
BUK Ne534 2,5 2,9% 2,7 43,3 64,5 53,9 442 37,9 41,1
BUK Ne672 2,0% 2,6% 2,3% 36,7* 56,8 46,8 37,1 41,7 39,4
BUK Ne8 2,9 4,1 3,5% 46,9 68,2 57,6 459 443 45,1
BUK Ne665 2,6 3,0% 2,8% 40,5 52,2% 46,4 432 44,5 43,9
BUK Ne753 2,6 3,4% 3,0% 45,6 57,6 51,6 52,1 442 48,2
M-2/21 2,9 4,6 3,8% 41,8 67,4 54,6 43,2 33,9 38,6
M-3/21 1,9% 2,8% 2,4* 32,4* 53,7* 43,1* 46,3 38,2 42,3
M-4/21 2,9 3,5 32 47,1* 56,5 51,8 53,7 46,4 50,1%*
Bb-1/20 1,6* 1,8% 1,7* 32,3% 53,3* 42,8% 52,2 39,9 46,1
b-2/20 1,9* 1,9% 1,9* 37,4% 54,4 459 45,6 39,1 42,4
Cpenuee 2,3 2,9 2,6 40,6 56,8 48,7 42,3 37,8 40,1
HCP 0,4 0,9 0,9 5,1 8,2 7,0 10,5 F<F, 13,3

*paznuyus 00CmogepHvl, No cpasHeHuro co cmandapmom, npu p<0,05.

JI7s BBISIBIICHHS €CTECTBEHHONW OOBEKTHBHO CyIIIe-
CTByIOIHeﬁ CBA3U MCKAY HM3YyYaC€MbIMU CCICKIIMOHHBIMU
o0paznamu, KOTOpbIe MOYKHO OTHECTH K BBIOOPKE, B3SITOH
13 PA3IMYHBIX TEHEPAITBHBIX COBOKYITHOCTEH (13 PErnOHOB
C pasjIM4YHbIMHA FeOFpa(i)I/I‘-IeCKI/IMI/I U KIMMAaTUYCCKHUMHU
YCIIOBUSIMU) NMPHUMEHSIIIN KJIAcTepHBIH aHanmu3. s ero
MIPOBEICHUS UCTIONb30BAIH CPETHIE XapaKTepUCTHKH 20-1
coptoobpasnoB 3a 2022-2023 rr. 1o paHee IepeunCIieH-
HBIM M3y4YaeMbIM pE3yJbTaTUBHBIM NpU3HAKaM. MeToa
KJIACTePU3AINN — CAMBIH JaNbHUN cocel (TIOTHAS CBS3b),
MCTpHUKa PACCTOAHUA — EBKJ’II/IZLOBa, MaKeT MPUKITAJIHBIX
nporpaMm Statgrafics.

Mopddonorngeckue mpu3HaKku orieHIBaIu B 20-1 KpaT-
HoOW moBTopHOCTH. [TonydeHHbIe naHHBIe 00pabaThIBaIH
METOJIOM JICIIEPCHOHHOTO aHau3a. /|15l BBISIBICHUSI CHITBI
BIUSHUSA (DAKTOPOB HA pE3yIbTATHBHBIE NMPU3HAKH HC-
nosp3oBainy Meto; CHenexopa. JJist BBISIBJICHUS TECHOTBI
CBsI3eH MEXIy M3y4aeMbIMU NPU3HAKAMH HCIOJIb30BAIH
koppesmuro [Tupcona [28].

PesyabTarhl u 00cy:kaeHue. [ momysinuii KiieBepa
THOPUAHOTO Pa3IMYHOTO TeorpaduuecKoro MpoHCXOoXK-
JeHusl Obljla XapakTepHa 3HAuYMTEIbHAs M3MEHUYHUBOCTH
MOPQOJIOTHYECKUX TPU3HAKOB ((hopMa KycTa, JUITMHA U 111~
pHUHA JINCTOYKOB, UX (HOpMa, JITHMHA CTEOJIEH, YHUCIIO MEX-
JI0Y3JIMH, OKpacka COUBETUN pa3Mepbl I'OJOBKHU COLIBETHUS
U JIp.), 00y CIIOBJICHHAS MOIYJISIIIMOHHBIMH OCOOCHHOCTSIMH
(hopM paznuyHOTO reorpauueckoro MPOUCXOKACHHUS,
9KOJIOTHUECKUMH YCIOBUSIMH HCXOJHBIX MECTOOOUTAHNUH.
HpOHBHeHI/Ie TEX WJIM UHBIX IMTPU3HAKOB B KYJIBTYPE B 3HaA-
YUTEIBHON CTENIEHN 3aBUCUT OT PETHOHAIBHBIX SKOJIOTH-
YecKuX ycioBui [16].

B roawt uccnenosanus (2022-2023 rr.) u3MEHYUBOCTH
JUIMHBI CTEOJIsI Y COPTOB U CEJIEKIIMOHHBIX 00pa3IoB pas-
JUYHOTO TeoTrpa(puIecKoro MpoOUCXOXKISHHUS COCTaBIsIIA
32,3...68,2 cM, maccel ogHoro credns — 1,4...4,6 r, Toi-
IUHBI cTeOst —2,7...3,7 MM, IiuHbl 1ucta—2,4...3,5 cMm,
mpuHE! aucta —1,3...2,6 cm (Tadmn. 1).

BapbupoBanue o0ycioBI€HO Kak OCOOCHHOCTSAMU
COpTO00PAa3NoB, Tak U ycinoBusMu rona. B 2022 r. macca
cTeO1st Ha ypOBHE CTaHAAPTa OTMEUYCHA Y PACTEHHH BOCEMH
oopasmos (ITepsenen, BUK Ne 795, BUK Ne 534, BUK
Ne 8, BUK Ne 665, BUK Ne 753, M —2/21) ¢ maccoii ctedist
2,5...3,1 v CB. B 2023 r. Takux 65uto mects (IlepBerer,
BUK Ne 755, BUK Ne 641, BUK Ne 8, M-2/21, M-4/21)

C BapbUpOBaHKEM OT 3,2 10 4,6 T. Y pacTeHHI OCTaTbHBIX
HOMEPOB Macca cTeOJist Obljla HIIKE, YeM Yy CTaHAapTa,
B 2022 r. Ha 10,3...51,7 %, B 2023 r.— Ha 26,8...56,1 %.
B cpennem 3a nBa roja McCiaeIOBAHUN CEIEKIUOHHBIE
oOpasiel Masixk, BUK Ne 785, BUK Ne 92, ®perar, BUK
Ne 612, BUK Ne 672, B-1/20 u b-2/20 o macce crebist
yCTymanu crangapty Ha 1,7...2,5 1.

JnmHa cre6uist u3yueHHbIX 00pa3uoB B 2022 r. BapbHpoBa-
nasnpenenax 32,2...47,2cm,820231.-50,6...68,2 cM. 3a 1Ba
roJia UCCIeTOBaHUN celeKroHHbIe 00pa3mbl BUK Ne 612,
BUK Ne 641, M-3/21, b-1/20 6buin HuKE cTaHaapTa
B cpeaneM Ha 8,1...10,1 cm.

[To 0GMUCTBEHHOCTH pacTeHUH N3yUSHHBIE CENEKITOH-
HbIC 00pa3Ibl OTJIMYAIKNCH OT CTAHIAPTA HE 3HAUYUTEIILHO.
OtnenbHO HEOOXOMMMO OTMETUTH oOpasery M-4/21, Haii-
JeHHBIH B MOCKOBCKOM 0051acTH, cO CpeaHel 3a aBa romaa
obnuctBenHocThIO 50,1 %, uro Ha 11,1 % BbINIE CTaHAAPTA.

Hammm maHHBIC B IIEJIOM COTTIACYIOTCSI ¢ Pe3yJIbTaTaMu
nuccienoBaHuil Becepoccuilckoro MHCTUTYTa TeHeTHYe-
ckux pecypcoB pactenuit um. H. . Bapunosa (BUP)

Ta6a. 2. Cuna BausHASA Pa3IMIHBIX (PAKTOPOB MPOSIBIICHIE
MopoornIecKux NPU3HAKOB KJIeBepa rmOpuIHOro
(2022—2023 1r.)

Cuuia Bausgaug Gaxropa, %!

ITpu3snak th th thB hzn | hzCH
Macca nucteeB, T 9,7 43,1  9,5% 1,2 36,5
Macca cTebms, © 30,1 40,5 9,5 0,4 19,5
Macca 1 crebns ¢ muctesamu, T 23,4 42,0 104 0,8 234
OO6IUCTBEHHOCTD, Y% 54% 40,2  6,7* 0,1 47,5
Jlnuna ctebist, cm 11,2 57,6 158 1,0 14,3
Tonmuna crebs, cM 49*%  26,8% 58%* 5,8 56,7
Yucno mexaoysznui crebus, mr - 2,2 60,7 23* 2.8 35,4
JliuHa nucra, cM 1,2 50,7 1,9*% 2,5 43,7
Iupuna gucra, cMm 150 42,7 1,3* 32 37,9
TInomanes nucra, cm> 5,8 56,0 0,7* 5,3 32,0
COOTHOIIICHHE JITHHA/IIPUHA 3,5 424  0,8* 0,8 52,4
MHTEHCHBHOCTH OKPACKH 49*% 26,8* 58* 5,8 56,7
colBeTus, 0an
Jluamerp couseTusi, CM 10,7 53,7 3,5% 1,5 33,2
AHTOLIMAHOBAsI OKpAcKa 19,1 64* 1,1 0,2 32,4
crebist, 6asut

'cuna enusnus ucmounuxa sapuayuu: h’,— axmop A «yciogus 200a»;
I ,— paxmop B «eenomun cenexyuonnozo obpasyay, h’ ,— esaumooeti-
cmeue pakmopos AB; h’, — nosmopenue, I’ ., —cryuaiinvle paxmopot,
*Hyneeyro cunomesy GAUAHUA OP2AHUZ08AHHO20 (PAKMOPA HA pe3yTbma-
MUBHbLLL NPUSHAK 6 Onbime omeepeams nenvss (F<F, ).
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MpU M3YYCHUH W3MEHYMBOCTH MPU3HAKOB IMOITYJIAIUI
KJICBepa THOPHUIHOTO MPUOANTUICKON, 3amaJHOCHOUp-
CKOM, CpeIHepyCCKOM, KaHAJCKOM, 3aMaJHOEBPOIEHCcKOi
U CKaHJAMHABCKOW arpO3KO0JIOTMYECKOH IpyMmI, a TakXe
CEBEPO-PYCCKOr0, CaxaJInHCKOT0, KaBKa3CKOT0 YKOTHUIIA
MUKOPACTYIINX KIIEBepOB. PacTeHMs pa3HBIX MOIYJISAIAN
00Ja1a711 BBICOKHM ITOJIMMOP(U3MOM Pa3THIHBIX TPHU3HA-
KOB, 4TO HEOOXOJAMMO YUHUTBIBATH MPU UX CEICKIIMOHHOM
OLIEHKE B T€X WJIM UHBIX IKOJOTMYECKHUX yCIOBUX [16].

JlucriepcroHHbI aHaIn3 ABYX(PAKTOPHBIX KOMIICKCOB
MO3BOJIMJI OLIEHUTH CTETICHb BIMSHUS OPraHU30BaHHBIX
(hakTopoB (A — «yCIIOBHUS ToJ1a», B — «TeHOTHIT ceneKIn-
OHHOTO 00pasma» U WX B3aHMMOJCICTBHE), a TAK)KE HEOP-
raHn30BaHHbIX GakTopoB. Camasi BHICOKas J10JIs1 B 00LIEM
BapbUPOBAHUH OOJBITMHCTBA H3YYCHHBIX IIPU3HAKOB MTPH-
xonmiachk Ha reHoTur. CamMoe CHIIbHOE BIIMSIHHE OH OKa-
3bIBJI YMCII0 MexkA0Y3muit (h°,=60,7 %), niomans nucra
(h?,=60,7 %), na nnuny cTebeit (hz =57,6 %), nnamerp
conerus (h°,=53,7 %). DTO MOXKET CBHIETENLCTBOBATH
O TOM, YTO OHH Han60ﬂee BaXXHbI TP OLNCHKE UCXOOHOI'O
Mmatepuaina (tadai. 2).

B rox moceBa HaumMeHbIIass ypOXKXAMHOCTDH 3ejie-
Hoit maccwl (2022 r.— 0,153...0,231 kr/m?, 2023 r.—
0,131...0,299 xr/m?) otmeueHa y copra @perat (Kuposckast
007acTh), cenekuoHHbIx 00pa3ioB BUK Ne 92 (mukopa-
crymmii, Caxanun), BUK Ne 755 (nukopacryuwmii, Uysa-
mmst), BUK Ne 534 (nuxopactymuit Kapemms), BUK Ne 672
(muxopactymuii, Cmonenckas o6macts), BUK Ne 665
(nukopactymumii, Hmwkeropoackas oosacts). OctaibHble
TEHOTHITEl ()OPMHUPOBAIH YPOXKAWHOCTh HA YPOBHE CTaH-
napra win Beime: B 2022 1.—0,262...0,416 kr/m?, B 2023 1.—
0,402...0,672 xr/m?(Tabm. 3).

Haubonpmuii mHTEpEC cpean M3ydeHHBIX 00pa3IoB
MpeacTaBisIa AuKopacTymas ¢Gopma M-2/21, otobpan-
Hasi B MockoBckoi obnactu. [Ipu ypoxaiftHOCTH CyXoro
BellecTBa B roj nocesa B 2022 r. Ha ypoBHE cTaHAapTa
(0,416 xr/m?), B 2023 1. ona cocraBmia 0,672 xr/m2, 4ro
OBLIO TOCTOBEPHO BhIlIe cTaHaapta Ha 0,165 kr/m?, uiu
32,5 %. O0pasen OTIUYAalCs BBICOKOH CKOPOCTHIO POCTa
B TOJ moceBa M OBICTPO (popMHpOBaT MPOAYKTHBHEIN
TPaBOCTOM.

Jlns TpyNnHpPOBKH CEIEKIMOHHBIX 00pa3moB
10 HECKOJBKUM ITPH3HAKaM OJJHOBPEMEHHO ¥ KOMIUICKCHOH

Ta6a. 3. Ypoxkaii cyxoro BemecTBa ceJeKIHOHHbIX

00pa3uoB KjeBepa rudPUIHOro Pa3inyHOro
reorpauyeckoro MPOMCXOXKIEHUs, Kr/m?

Ie 2022 r. 2023 r. B cpeanem

CJICKIMOH~ Co
HBII 00pa3zer; M+m L M+m t, M+m %
Hogarop (st) 0,336+0,020 - 0,507+0,026 - 0,421+0,086 28,8
Masik 0,298+0,018 1,4 0,488+0,025 0,5 0,393+0,095 34,2
TlepBener 0,314+0,019 0,8 0,507+0,026 0,1 0,411+0,097 33,2
BUK Ne 785 0,262+0,016 2,9 0,412+0,021 2,8 0,337+0,075 31,5
BUK Ne 92 0,167+0,010 7,5 0,131+0,007 14,0 0,149+0,018 17,1
BUK Ne795  0,319+0,019 0,6 0,408+0,021 3,0 0,364+0,045 17,3
BUK Ne755 0,183+0,011 6,7 0,286+0,015 7,4 0,235+0,05 31,1
Operar 0,203+0,012 5,7 0,281+0,014 7,6 0,242+0,03 22,8
BUK Ne612  0,283+0,017 2,0 0,402+0,021 3,1 0,343+0,060 24,6
BUK Ne641  0,316+0,019 0,7 0,418+0,021 2,6 0,367+0,051 19,7
BUK Ne534  0,153+0,009 8,3 0,196+0,010 11,2 0,175+0,022 17,4
BUK Ne672  0,231+0,014 4,3 0,357+0,018 4,7 0,294+0,063 30,3
BUK Ne8 0,336+0,022 0,1 0,611+0,031 2,6 0,474+0,138 41,1
BUK Ne665  0,202+0,012 5,7 0,299+0,015 6,9 0,251+0,049 27,4
BUK Ne753  0,381+0,023 1,5 0,627+0,032 2,9 0,504+0,123 34,5
M-2/21 0,416+0,025 2,5 0,672+0,034 3.8 0,544+0,128 33,3
M-3/21 0,298+0,018 1,4 0,431+0,022 2,2 0,365+0,067 25,8
M-4/21 0,312+0,019 0,9 0,583+0,030 1,9 0,448+0,136 42,8
B-1/20 0,386+0,023 1,7 0,422+0,022 2,5 0,404+0,018 6,3
B-2/20 0,398+0,024 2,0 0,466+0,024 1,2 0,432+0,034 11,1
Cpennee 0,290+0,017 1,7 0,425+0,022 2.4 0,357+0,068 26,8
*,=3,18
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OLIEHKH, UCTIOJIB3YIOT METOAbI MHOTOMEPHON CTATHCTHKH.
PaHee B ceIEKIIMOHHBIX UCCIIEAOBAHHUIX C MHOTOJIETHUMH
TpaBaMy OHH MOKA3aJl JJOCTATOYHO BBICOKYIO 3(peKTnB-
HOCTB KakK JJIsl OpANHAINN CEJIEKIIMOHHBIX 00pa3IloB, TaK
1 0TOOpa UX IS IPAKTHUECKON cenekiuu [29].

W3yueHHbIe cOpTOOOPA3IB PACIPEAETHIIICE B OT/IEIb-
Hble 000COOJICHHBIE TPYNIBI (KIacTepsl), MO OOITHOCTH
MIPU3HAKOB, U3y4aeMbIX B OTBITAX (CM. pUCYHOK). [lepBbIit
13 HUX cpOpPMHUPOBAIN 5 TeHOTUTIOB —copT HoBarop (cTan-
naprt), copt [lepsenen, cenexnnonnsrii oopazery BUK Ne 8
(nukopactymui, Kanana), BUK Ne 753 (nmukopactyumuii,
Pecrry6nmuka Tarapcrana), M-2/21 (nuxopactymuruii, Mo-
CKOBCKas 001acTs). Bropoii kimactep oobeamamn B cede 13
copToB 1 (opM U3 pazinuHbIX peruoHoB (Caxanun, Kape-
nust, YyBawmst MockoBckast, CmoneHckast, Jlenunrpaackas,
Bonoroackas, Ps3anckas, Tsepckas obnacts). Tperuit
KJ1acTep ObLI PECTaBJICH TpeMst copToobpasamu — BUK
Ne 665 (muxopactyuwmii, Hrxeroposckas oobmacts), M-3/21
(mmuxopactymmii, MockoBckast 061acTs), b-1/20 (qukopa-
cryuuii, benropoackas 001acTb).
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[enopozpamma pacnpedenenus npu Kiacmepuzayuu
no mopgponozuueckum npusnaxam 20-u cenekyuonHbIX
00pasyo6 Knesepa 2udpudnozo 6 cpeonem 3a 2022-2023 22.:
1—Hosamop (st.); 2— Masxk; 3 —Ilepseneu; 4— BUK Ne 785;
5—-BHK Ne 92; 6 - BUK Ne 795; 7— BHK Ne 755; 8 — ®pezam;
9—BHUK No 612; 10— BUHK Ne 641; 11— BUK Ne 534; 12— BUK
Ne 672; 13—-BUK Ne 8; 14— BUK Ne 665; 15— BUK Ne 753; 16—
M-2/21; 17—-M-3/21; 18— M-4/21; 19— b5-1/2020; 20— b-2/20.

CpaBHUTENIbHAS OLIEHKA CPEHUX BEJIUYMH Pe3yJIbTa-
THUBHBIX NIPU3HAKOB CEJIEKIIMOHHBIX HOMEPOB, BOLIEAIINX
B pa3HbIE KJIACTEPHI C UCTIOIB30BaHUeM t-KpuTepusi CThio-
JICHTA, BBIBUJIA JOCTOBEPHBIC PA3IN4Us TOJIBKO IO TPEM
MpU3HaKaM — ypokall CyXoro BelIecTBa, JUIMHA CTeOJI,
Macca ctebms (Tadu. 4).

CernexiioHHBIE 00pasIbl U3 MEPBOTO KJlacTepa J0CTO-
BEPHO IIPEBOCXOIUIIH 110 YPOKAIHOCTH F€HOTHUIIBI BTOPOrO
Ha 0,314 r/m? (t =2,15, t,=2,13) n HaXOMJNCH HA OJTHOM

YPOBHE C TpeTI:.I/IM (t 1 60, t,=2,45). Pazmaunii o Benu-
YHHE ITOTO npmHaKa MEXK/y BTOPBIM U TPETHUM KIIaCTEPOM
Tak ke He BBIABICHO. [lo amiHe cTedns 06pasibl mepBoro
KJ1acTepa ObUTH BBIIIIC 00Pa3I[0B BTOPOTO Kiiactepa Ha 8,6 cM
(t =2,77,t,=2,13), o6pasnoB BToporo—Ha 18,4 cm (t 7 52,

—2 ,45), pa3HmuIIa 1o BEICOTE MEKIY PACTCHUSIMH BToporo

W TpeTI)ero KIIaCTepOB cocTarisiia 9,8 cm (t =3,99,1,=2,16).

Pacrenus TepBOro Kiacrepa Q)opMHpOBaJIH cTe6H ¢ Gostee

BBICOKOM Maccoif, 110 CpaBHEHHUIO C pacTeHUsIMH 2 U 3 Kia-

CTepa Ha 1,2 T (t =2,51; t,,=2,13 nnsa BTOPOIO M 1= 2,74;
s=2,45 st TpeTBeFO KnaCTepa)

* 3haunmoe BrmsHME HA BEIIMYUHY YPOKAWHOCTH CY-
XOTO BEIIECTBa, MOATBEPKACHHOE KOdP(PUIIMEHTAMU
koppessiiuu [Mupcona, nocrosepuoe npu p<0,05, cpenu
M3y9aeMBIX pe3yTbTaTHBHBIX IPH3HAKOB OKA3bIBAJIH [UTHHA
crebust (r=0,514), macca ctebus (7=0,599), miomans aucra
(r=0,521), cTeneHp BBIPQ)KEHHOCTH AHTOLIMAHOBOW OKPACKH
ctebmns (r=0,501). Kpome Toro0, yCTaHOBICHBI TECHBIC 3a-
BHCHUMOCTH MEXAY MHTCHCUBHOCTBIO OKPACKH COIBETHI
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Taou. 4. Pe3yabTaThl KJIaCTEPHOTO aHAJIN3A, XaPAKTEPH3YIOMIME CXOACTBO MCCJIEAYEMbIX 00Pa3LOB KJIeBepa rHOPHIHOro

(cpennee 3a 2022—2023 rr.)

Pe3ynbpTaTHBHBIN NTPU3HAK Knacrep 1 | Knactep 2 | Knacrep 3
y P [ Mim* | Cv% | Mim | Cvn% |  Mim | Cn%
VYposkaii cyxoro BEIecTBa, Kr/m> 0,471+0,036 11,9 0,315+0,063 24,4 0,340+0,059 23,5
JlinHa ctebist, cM 49,842,2 6,8 41,2442 12,5 31,4+1,1 5,1
Tonmuua crebst, MM 3,3+0,3 12,4 3,340,1 5,8 3,1+0,3 12,4
Macca crebus, T 3,5+0,2 8,5 2,3+0,4 21,4 2,3+0,4 24,2
AHTOIMAHOBAsI OKpacka cTedss, 6amn 4,7+0,7 21,8 4,1+0,7 24,3 5,2+1,9 46,2
VHTEeHCHBHOCTD OKPACKH COLBETHSI, Oa1 5,9+0,5 12,5 5,4+0,9 21,8 6,8+1,0 20,5
IHupuna gucra, cMm 1,7+0,1 8,6 1,6+0,2 12,7 1,6+0,1 12,4
JlmuHa nucta, cM 3,0+0,4 17,8 2,6+0,2 10,6 3,1+0,2 7,7
Ilmomans mcra, cM 4,1+0,5 17,6 3,2+0,3 12,3 3,840,5 18,5
OO6IUCTBEHHOCTD, %0 41,843,2 10,9 38,439 15,1 44,1£1,3 43
Jlnamerp couBeTHsi, CM 1,6+0,1 4,2 1,8+0,1 9,6 1,740,1 11,7

M — cpeonee, m — owubra cpeoneit; Cv — koagpuyuenm sapuayuu,; n — YuUcio CeIeKYUOHHbIX 00PA3Y08 8 Kiacmepe.

1 aHTOIIMAHOBOW OKpackoil ctebmus (7=0,869). B memom,
MOXHO IMpeAIoaraTh, YTo MOTEHIHAIbLHO OOJbIIEH
MPOAYKTHBHOCTHIO KOPMOBOW MAacChl ¢ BBICOKOH JOJIEH
BEPOSTHOCTH B YCIOBUSX HEJOCTATOYHOTO YBIAKHCHHS
entpanpro-UepHO3EMHOr0 peruoHa MOryT 00JajaTh
BBICOKOpOCIIBIE (POPMBI KIIEBEPa IMOJI3yUero ¢ JUIMHHBIMU
cTeOIIMHU OONBIION MacChl, BRIPAXKEHHON aHTOIIMAHOBON
OKpPACKOW U MHTEHCUBHON PO30BOM OKPACKOM COIBETUI.

BreiBoabl. Takum 00pa3zoM, celeKIMOHHBIE 00pa3IbI
KJIeBepa THOPUAHOTO Pa3IUYHOTO reorpaduIecKOro
MIPOMCXOMKICHUS TPOSIBIISIOT 3HAUYUTEIBHYI0 MOP(OJIOTH-
YECKYI0 Pa3HOTHITHOCTh TP BO3JCIIBIBAHUYU B YCIOBHAX
HenTtpanbHo—YepHO3eMHOI0 peruoHa. MakcuMaabHYIO
MIPOIYKTUBHOCTh CYyXOT'0 BELECTBA B I'0J] TOceBa (B Cpe/-
HeM Ha ypoae 0,411...0,504 kr/m?) dopmupyroT copra
Hosarop u IlepBenen, nukopactrymmue ¢popmsl BUK 8
(Kanana), BUK 753 (Pecnyonuka Tarapcran), M-2/21
(MockoBckas obnacts) n b-2/20 (benroposckas 06acTs).

3HAYUTENbHBIH UHTEPEC ISl CEJICKIIMN MPEICTABIIAET
Jqukopactymas gopma M-2/21, otobpanHas B MoCKOB-
CKO¥f oOmacTy. B oTenbHbIE TOABI OH MOXKET JOCTOBEPHO
MIPEBOCXOUTH IO YPOXKaHOCTH CYXOTO BEIIECTBA B TOJ
noceBa cranapt Ha 32,5 %. O0pazer oTiryaeTcsi BRICOKOM
CKOPOCTBIO POCTa B TOJI ITOCEBA M OBICTPEIM (pOpPMHUpPOBa-
HHUEM BBICOKONPOIYKTUBHOT'O TPABOCTOS.

K Hanbonee HafeKHBIM IPU3HAKAM OIICHKH CEJICKIIHOH-
HOTO MaTepuaa KJieBepa THOPHIHOTO 110 TPOAYKTHBHOCTH
B roj nocesa B ycioBusx LleHTpanbHo-UepHO3eMHOrO
pernoHa OTHECEHBI JITMHA U Macca cTeOJIsl, CTENeHb MPo-
SBJICHUS aHTOLIMAHOBOW OKpackw cTeOJs M IUIomanah
nucta. Vcrnonb30BaHNe KIACTEPHOTO aHAIM3a MO3BOJISAET
JOCTATOYHO HAACKHO BBIICIIATH Hanboee MMPOAYKTHBHBIC
CEJICKIIMOHHBIE 00pa3Ibl 0 KOMIIJIEKCY COTPSIKEHHBIX
MIPU3HAKOB.
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