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Kom0nHanuu AKTUBHBIX COeJUHEHHUH U coAepKamye UX (PyHTHIHAHbIE

KOMITIO3HIIUHN

Hacrosiimee wu3o0pereHue kacaercss KOMOMHALMI aKTHBHBIX COEIMHEHHH,
coziepKallux B KadecTBe coenuHenust (A) merun 2-[2-xnop-4-(4-xnopenokcn)hern|-2-
runpokcu-3-(1,2,4-rpuazon-1-wi)nponanoar,  2-[2-xjop-4-(4-xnopdenokcn)penmn]-2-
ruapokcu-3-(1,2,4-rpuazon-1-wi)nponaHoByl0O KHUCIOTY W HMX CMECH, B KauecTBe
coenuHeHusi (B) mo wMeHblueil Mepe, OOWH (DYHTULMI, BbIOPAHHBIA W3 TPYIIIBI
UHTUOUTOPOB IbIXaTeNbHOM Lenu B koMiutekce I um I, u B kayectBe coenunenus (C) mo
MEHbIIeH Mepe, OnuH (PYHIHUWA, BHIOPAHHBIA M3 TPYIIBI HHIMOUTOPOB JIIXATEIbHOM
nenu B komruiekce 111, Kpome toro, m3obperenne kacaercst (yHMMLIMIHBIX KOMITO3HLIUH,
COZIePIKAIIUX YKA3aHHYI0 KOMOWHALMIO COEAMHEHNH, a TAKKe MPUMEHEHUs] KOMOMHAIMHA
COeMUHEHUI W (PYHTUIMIOHBIX KOMITO3MLMH B KadecTBe OWOJOrMYECKH AaKTHBHOTO
BEIeCTBA, B YACTHOCTH, JJIsi OOPBOBI ¢ (PUTONMATOreHHBIMU TPUOAMH B 00JIACTH 3AIMUTHI
pPacTeHHI M 3aIUTHI MPOMBIIUIEHHBIX MAaTepPHAIOB U B Ka4yeCTBE PEryJIATOPOB POCTa

pacTeHun.

ITo Bcemy TekCTy HaHHOM 3asBKM TEPMHHBI "KOMIIO3ULMA' U "NpenapaTuBHAs
dopma" HCHONB3YIOTCSA KaK CHHOHUMBI 1 OTHOCATCS] K CMECSIM KOMOMHAIIMY COeAMHEHUIN
10 M300peTeHHI0 U, MO MeHbIIeH Mepe, OAHOMYy HPHIOIHOMY B OOJACTU CEIBCKOTo

X035HCTBA BCIIOMOTaTeJIbHOMY BELIECTBY.

Metun  2-[2-xnop-4-(4-xnopdeHokcn )penun|-2-ruapokcu-3-(1,2,4-rpuazon-1-
W)nponanoatr u 2-[2-xnop-4-(4-xnopdenokcu)enmn|-2-ruapokcu-3-(1,2,4-tpuazon-1-
WI)IIPONIAHOBAsI KHUCJIOTAa, MX MPUTOTOBJIEHHE M (PYHTULHIHOE ACHCTBHE YKa3aHHBIX
coenuHenuit n3sectHo u3 WO 2019/093522 A1. WO 2019/093522 A1 takke pacKkpbIBaeT
KOMITO3HLIMH, COAEPIKaIIUe, IT0 MEHBILEH Mepe, OHO U3 YKa3aHHBIX COSNMHEHUH, U, KpOMe
TOTO, TAK)KE€ KOMITO3ULINH aKTHBHBIX COSAMHEHHH, COZep Kallne, 10 MEHbIIEH Mepe, OTHO
U3 YKa3aHHBIX COCOUHEHUH U, 1O MEHbLIeH Mepe, OJHO IOMOJHUTENIbHOE AKTHBHOE

BEIIeCTBO, B YACTHOCTH, TOTIOJTHUTENIbHBINA (DYHTHIIH]T,.

Metun  2-[2-xnop-4-(4-xnopdenokcn)bennn]-2-runpokcu-3-(1,2,4-rpuazon-1-
wnnponanoatr,  2-[2-xnop-4-(4-xnopdenoxcn)pennn|-2-ruaporcu-3-(1,2,4-tpuazon-1-
WT)IIPONIAHOBAs KHCJIOTA U U3BECTHbIE KOMOMHALINN COSANHEHNUH, cozepakalnue Jodoe u3

YKa3aHHBIX COCIMHEHHH, 00eCTeUnBAalOT MPEBOCXOAHOE CPEACTBO 3aIUThI PACTEHUH OT



OonesHeil, BpI3bIBaeMbIX TpubaMu. OQHAKO MO-TPEKHEMY CYIIECTBYET HEOOXOIUMOCTh B
COBCPLICHCTBOBAHUM JOTHUX CPEACTB [JIA YIAOBJICTBOPCHUA MOCTOAHHO PACTYILIHUX
SKOJIOTMYECKUX M SKOHOMHUYECKUX TPeOOBaHHM, MpPEABSABIAEMBIX K COBPEMEHHBIM
CpeACTBAM M KOMIIO3MLMSIM JUISl 3AIUThl PACTeHUH. DTO BKIJIKOYAET, HAINpUMep,
yJIy4lleHHe CIeKTpa AeHCTBUs, mNpoduis Oe30MmacHOCTH, CEeNEKTUBHOCTH, CKOPOCTH
HaHEeCeHUs1, 00pa30BaHMsI OCTATKOB M OJIATONPUSITHON CIOCOOHOCTH K MPUTOTOBJIEHHIO, &
TaKXe pa3pa60TKy HOBBIX KOMHOBI/IL[I/Iﬁ AJIA PeIICHUA MOTCHUUAJIbHBIX HpO6.HeM, TaKUX

KaK yCTOWYUBOCTb.

Hacrosiee uzobpereHne npenocTaBisieT KOMIO3UIMKA aKTUBHBIX COSNUHEHUH U
KOMITO3UIIH, COAEpIKallfe yKa3aHHble KOMOWHAIIMM, KOTOPBIE, TIO MEHBbIICH Mepe, B

HEKOTOPBIX aCIICKTax JOCTUTAOT 3asIBJICHHON LEJIH.

CoortBer CTBCHHO, HaCTOAIICE I/1306peTeHI/Ie npeaoCTaBIAET  KOMIIO3MIHUU

AKTUBHBIX COEIMHEHUH, COAEpIKaIlne

(A)  wmerun 2-[2-xn0p-4-(4-xnopdenokcn)pennn]-2-rugporcu-3-(1,2,4-
Tpuaszoi-1-wi)nponanoar, 2-[2-xyop-4-(4-xiopheHokcn )heHmn|-2-ruipoKcu-3-

(1,2,4-Tpuazon-1-min)nponaHoOBYIO KUCIOTY U UX CMECH,

(B) 1no meHbIneli Mepe, OMHO aKTUBHOE COEIMHEHHE, BHIOpAHHOE W3

IPYIIbI HHTUOUTOPOB AbIXaTeNbHON Lenu B koMrutekce I nm 11,
U

(C) mo meHblIel Mepe, ONHO aKTHBHOE COEIMHEHHE, BHIOPAHHOE W3
IPYIIbI HTHTHOUTOPOB JbIXaTebHOM 1enu B komruiekce 111, cocrosimeit 3 (3.001)
amerokTpaguHa, (3.002) amucynsOpoma, (3.003) a3okcucrpobuna, (3.004)
KOYMETOKCUCTPOoOHHa, (3.005) koymokcucTpobuHa, (3.006) unazodamuna, (3.007)
nuMmokcuctpoduHa, (3.008) sHokcacTpoOuHa, (3.009) damokcamona, (3.010)
¢denamunona, (3.011) dpaydenokcucrpoduna, (3.012) dayokcacrpoduna, (3.013)
Kpe3okcuM-meTuina, (3.014) meromuHocTpoOmHa, (3.015) opusactpoduna, (3.016)
nukokcuctpobuna, (3.017) mnumpaknocrpobuna, (3.018) mnupamerocTpobuHa,
(3.019) nmpaokcuctpoduna, (3.020) Tpudmokcucrpobuna, (3.021) (2E)-2-{2-
[({[(1E)-1-(3-{[(E)-1-dTop-2-pennnBunm|okcn } peHmn)sTununeH] -
aAMHHO } OKCH )MeTHJI |peHm }-2-(MEeTOKCUMMIHO)-N-MeTHIaleTaMuIa, (3.022)
(2E,3Z)-5-{[1-(4-xnoppenun)-1H-mupazon-3-mi]okcn § -2 -(MeTOKCUMMUHO)-N, 3-
AUMETUINEHT-3-eHaMu/a, (3.023) (2R)-2-{2-[(2,5-



auMeTridgeHokcn)Merun |pennn } -2-merokcu-N-merunaneramuna, (3.024) (2S)-2-
{2-[(2,5-mumeTundenokcu)merwi | peHunn §-2-meTokcH-N-MeTHIaleTaMuIa,
(3.025) ¢ennukokcamuna, (3.026) manpectpobuna, (3.027) N-(3-3Tma-3,5,5-
TPUMETWILMKIIOreKcu )-3 -popmMaMun-2-runpokcudensamuna, (3.028) (2E,372)-5-
{[1-(4-xn0p-2-propdennn)-1H-nmupazon-3-ui|okcu § -2-(METOKCUUMUHO)-N, 3 -
auMeTwianenT-3-eHamuna, (3.029)  wmerun  {5-[3-(2,4-mumerundenun)-1H-
nupazod-1-mn]-2-merunbensui fkapbamara, (3.030) merunrerpanpona u (3.031)

(IIOpUITUKOKCAMUIA.

KoMOunHamm aKTUBHBIX COEIUHEHHN COTJIAaCHO M300pPETEeHUI0 COIepkKarT B

KauecTBe coequHeHUust (A) mermn 2-[2-xnop-4-(4-xnopdeHokcu)heHm]-2-ruipoKcu-3-

(1,2,4-tpuazon-1-mwmnpomnanoar,  2-[2-xnop-4-(4-xnopeHokcr )peHn|-2-ruipoKCcH-3-

(1,2,4-Tpuazon-1-mn)nponaHoByr0 KHUCIOTY W HX CMECH, NMPUYEM COCAMHEHHS MOTYT

NpUCyTCTBOBATH B BUAC HUX COJIM HIIHU N-OKCI/II[a. Comu unm N—OKCI/II[I:;I YKa3aHHbIX

COEMHEHUH TaKoke 00anaroT (PYHIUIIUITHBIMU CBOWCTBAMH.

Metun  2-[2-xnop-4-(4-xnopdeHokcn)bennn]-2-runpokcu-3-(1,2,4-rpuazon-1-

wi)nporanoat uoopaxen Gopmynoii (I-1)
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(I-1)

u o003HavaeTcs B nanbHeimeM Takke kak coenunenue (I-1) wm mpocro (I-1).

2-[2-xnop-4-(4-xnopeHokcn )penmn |-2-runpokcu-3-(1,2,4-rpuazon-1-un)npomnasosas

KucyoTa n3odpakeH popmyoii (I-2)
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(1-2)

u 0003HavaeTcs B anbHeHmeM Takke kak coenunenue (I-2) wmm npocro (I-2).



Coenunenne (I-1), coenunenne (I-2) M X cCMecH B JabHEWUIIEM COBMECTHO

uMenyroTcs kak coenunenwue (1) umm mpocro (I).

Kaxk BugHo m3 ¢opmyn (I-1) u (I-2), coemunenmus (I-1) u (I-2) comepkar
CTEPEOreHHBIH IIEHTP Y aroMa YIJepoja, HeCyIUd T'MAPOKCUJIbHYIO TIpYIINy.
CnenoBaTenbHO, COEANHEHHUS] MOTYT IPUCYTCTBOBATh B (HOPME ONTUUECKUX H30MEPOB, UX
paLieMUYeCKUX WU CKAJIEMUYECKUX cMecel (TepMuH "ckanieMudeckuii" 0003HaYaeT CMeCh
HHAHTHOMEPOB B PA3IMYHBIX MPOIOPLHsX ), BO Bcex nponopuusx. Coenunenus (I-1) u (I-
2) MOryT OBITh MCHOJNB30BaHbI B KOMOWMHAIMAX AKTHUBHBIX COCJUHEHHH COTJIACHO
HacTosieMy HW300peTeHnr0 B J00OH 13 ykasaHHbIX ¢opm, T.e. (I-1) m™oryr
NPUCYTCTBOBATH B BUzie MeTHI (2R)-2-[ 2-xm0p-4-(4-xn0pdheHokcn )b eHn|-2-ruipokcu-3 -
(1,2,4-tpuazon-1-umnponanoara, Metmi (2S)-2-[2-xnop-4-(4-xnopdheHokcn)permn|-2-
runpokcu-3-(1,2, 4-rpuazon-1-wn)nponanoara, panemara Mmerun (2R)-2-[2-xmop-4-(4-
xyopdenokcn)pennn|-2-ruaporcu-3-(1,2,4-tpuazon-1-mn)nponanoara u merun (2S)-2-
[2-xn0p-4-(4-xnopdenokcn)pennn|-2-rugpokcn-3-(1,2,4-tpuazon-1-mnnponanoaru, u
moOoii ckanemudecko cmecu Metrn (2R)-2-[2-xnmop-4-(4-xnopdenoxcn)pern]-2-
runpokcu-3-(1,2,4-rpuazon-1-mwi)nponaHoara u METUI (2S)-2-[2-xnop-4-(4-
xyopdenokcn)pennn|-2-ruaporcu-3-(1,2,4-tpuazon-1-un)nponanoaru, u (I-2) moryr
npucyTcTBOBaTh B BUE (2R)-2-[2-x110p-4-(4-xnopdenoxcn)pennn|-2-rugpoxcu-3-(1,2,4-
Tpuazos-1-mn)nponaHoBoi  KUCHOTHL  (2S)-2-[2-xnop-4-(4-xnopdenokcu)pern]-2-
runpokcu-3-(1,2,4-rpuazon-1-un)nponaHoBoil Kuciaotel, pauemara (2R)-2-[2-xnop-4-(4-
xynopdenokcu)pennn|-2-ruapokcu-3-(1,2,4-tpua3os-1-mn)nponaHoBoii KUcaotel u (2S)-
2-[2-xnop-4-(4-xnopeHokcu )bermn |-2-runpokcu-3-(1,2,4-rpuazon- 1-uia)nponaHoBoi
KUCJIOTBL, ¥ JIF0OO0H ckamemudeckon cmecu (2R)-2-[2-xnop-4-(4-xnopdenokcn)denmn]-2-
runpokcu-3-(1,2,4-rpuazon-1-wi)nponanoBoir  kucnotel U (25)-2-[2-xn0p-4-(4-

xjiophenokcu )perun |-2-runpokcu-3-(1,2,4-rpua3on- 1 -1 )nponaHoBON KUCIOTHL

[MpennouturebHO, KOMOWHAIINH AKTHBHBIX COSTUHEHUN COTJIACHO M300PETEHHIO

cozmepkar B kauecTBe coenuHeHus (A) coenqunenue (I-1).

KoMOWHaIMu aKTHBHBIX COEAMHEHUI COTJIACHO HM300PETEHUIO IOMOIHHUTEIHHO
cozmepskar B kKauecTBe coenuHeHus (B), mo menbliueli Mepe, oqHO (YHIHLIMIHO aKTUBHOE
COeMHEHNE, BBIOPAHHOE W3 WHIMOUTOPOB AbIXarenbHOH nenu B komruiekce | wmm 11 TTo
MEHbIIIEH Mepe, OTHO IOTIOJIHUTENBHOE aKTUBHOE coennHeHne (B) siBrsiercss OTIMYHBIM OT

coenunenuii (A) u (C).



Coenunenue (B) mpeanoYruTebHO BEIOPAHO U3 CIASTYIOIINX

MHTHOUTOPBI AbIXaTeNIbHON 1enu B kKomruiekce 1 mnn I, BeiOpaHHbIe U3 rpymisl,
cocrositeid u3 (2.001) GensoBunmuduynupa, (2.002) 6uxcadena, (2.003) Hockanuna,
(2.004) «xapOokcuna, (2.005) dnyornmpama, (2.006) dayronanmna, (2.007)
¢nykcamupokcana, (2.008) ¢pypamermupa, (2.009) uzodperamuna, (2.010) usonupazama
(anTH-3mtuMepHbIi  SHaHTHOMEp 1R 4S9S), (2.011) wu3onupasama (aHTHU-3MTUMEPHBINA
sHanTHoMmep 1S,4R 9R), (2.012) nuzonupazama (antu-3numepHsiil paremat 1RS 4SR 9SR),
(2.013) wsomupazama (cMmechb cuH-3mUMepHOro pamemara 1RS4SR,9RS wu aHTH-
snuMepHoro  pauematra 1RS4SR9SR), (2.014) wusomupasama (CHH-3IIUMEPHBII
sHanTHOMep 1R 4S,9R), (2.015) uzonupaszama (cuH-srumepHblid sHaHTHOMED 1S,4R,9S),
(2.016) m3ommpaszama (cun-3nuMepHbiid panemar 1RS,4SR,9RS), (2.017) nendnydena,
(2.018) mentuomnupana, (2.019) nunudpaymeropena, (2.020) IMupazudaymuna, (2.021)
cemakcana, (2.022) 1,3-gumermn-N-(1,1,3-tpumernn-2,3-quruapo-1H-nnnen-4-mn)-1H-
nupason-4-kapbokcamuna, (2.023) 1,3-mumerun-N-[(3R)-1,1,3-Tpumernn-2,3-auruapo-
IH-nnnen-4-unl-1H-mupason-4-kapookcamuna, (2.024)  1,3-mumermn-N-[(3S)-1,1,3-
TpumeTni-2,3-nuruapo- 1 H-unnen-4-nn|-1H-nupaszon-4-kapOokcamuna, (2.025) 1-metun-
3-(TpudTopmermn)-N-[2'-(Tpudropmernin)ondennn-2-mn|- 1 H-nupaszon-4-kapOokcamuna,
(2.026) 2-¢pTop-6-(Tpudropmerrn)-N-(1,1,3-rpumernn-2,3-auruapo- 1 H-unnen-4-
un)oenzamuna, (2.027) uanupdaykcama, (2.028) 3-(nudropmernn)-1-merun-N-(1,1,3-
TpumeTni-2,3-nuruapo- | H-unnen-4-un)-1H-nupason-4-kapbokcamuma,  (2.029)  3-
(mudropmernn)-1-merun-N-[(3S)-1,1,3-tpumernn-2,3-gurunpo- | H-unnen-4-un]-1H-
npasoni-4-kapobokcamuna, (2.030) 3-(audropmerin)-N-(7-prop-1,1,3-rpumeTnn-2,3-
aurunapo- 1 H-unnen-4-un)-1-merun-1H-nupaszon-4-kapOokcamuna (oOwenpunsTOE
HauMeHoBaHue:  ¢aymHmanup), (2.031)  3-(mgudropmermn)-N-[(3R)-7-¢pTop-1,1,3-
TpumeTni-2,3-nuruapo- 1 H-unnen-4-ni|-1-merun- 1 H-nmupason-4-kapbokcamuna, (2.032)
3-(mudpropmernn)-N-[(35)-7-pTop-1,1,3-rpumeTnn-2,3-aurunpo- 1| H-uanen-4-wmn]-1-
metwi- 1 H-nupazon-4-kapbokcamuna, (2.033) 5,8-nudrop-N-[2-(2-pTop-4-{[4-
(TpudTOpMETHI)TUPUANH-2-WIT|OKCH § GeHIIT )3T [XuHa30nuH-4-amuHa, (2.034) N-(2-
LUKJIOTIEHTWI-S-pTopOen3ni)-N-nukinonpornui-3-(audropmernn)-S-¢prop-1-mernn- 1 H-
npasoni-4-kapookcamuna, (2.035) N-(2-tper-OyTui-5-meTunOeH3 ) - N-IIUKIOMPOTTHII-3 -
(mudropmernn)-5-¢pTop-1-mernn-1H-mupazon-4-kapbokcamuna, (2.036)  N-(2-tper-
OyTunbensmn)-N-uknonponi-3-(nudpropmerwn)-S-grop-1-merun- 1 H-nupaszon-4-

kapOokcamuna, (2.037) N-(5-xmop-2-3tundensmn)-N-ukionponii-3-(audropmerin)-5-



¢rop-1-merun-1H-mupazon-4-kapOokcamuna, (2.038) wu3odpaymumnpama, (2.039) N-
[(1R,45)-9-(muxnopmerunen)-1,2,3,4-rerparuapo- 1 ,4-meraHoHadranes-5-mn|-3-
(mudropmerun)-1-merun-1H-mupazon-4-kapbokcamuaa, (2.040) N-[(1S,4R)-9-
(muxyopmeruien)-1,2,3,4-rerparuapo-1,4-meranonadranen-S-mn|-3-(qudropmerin)-1-
metmi- 1 H-nupason-4-kapbokcamuna, (2.041) N-[1-(2,4-nuxnopdennn)-1-
MeToKcumponaH-2-ui|-3-(audpropmerun)- 1 -merun- 1 H-nmupazon-4-kapOokcamuna, (2.042)
N-[2-x710p-6-(TpudTopmermi)oen3u |-N-uknonponui-3-(nudpropmerui)-S-¢prop-1-
metwi- 1 H-nupaszon-4-kapbokcamuna, (2.043) N-[3-x50p-2-hTOp-6-
(TpudTopmerin)oen3 i |-N-1mknonponii-3-(nudropmernn)-S-drop- 1 -metun-1H-
npa3oi-4-kapOoKcaMua, (2.044) N-[5-xnop-2-(TpudropmeTi )oeH3um|-N-
uksIonponwi-3-(nudropmetin)-S-¢prop- 1 -meruin- 1 H-nupason-4-kapbokcamuna, (2.045)
N-muknonporui-3-(nudropmernn)-5-drop-1-mernn-N-[ S-metun-2-
(TpudTopmermn)oensmin|- 1 H-nmupason-4-kapookcamuna, (2.046)  N-mmxmonponwi-3-
(mudropmernn)-5-¢prop-N-(2-pTop-6-m3onponundensun)- 1 -merun- 1 H-nupazon-4-
kapOokcamunaa, (2.047) N-muxmonponui-3-(nudropmernn)-5-grop-N-(2-uzonpomnm-5-
metwindensnn)-1-merwi-1H-nmupaszon-4-kapbokcamuna,  (2.048)  N-mukionpomwi-3-
(mudropmernn)-5-¢pTop-N-(2-u3onpormndensmn)- 1 -merun- 1 H-nupazon-4-
kapOoTHoaMuaa, (2.049) N-uxnonponun-3-(audpropmerni)-5-prop-N-(2-
u3onponuiaoeH3mn)-1-mermn- 1 H-mmpazon-4-kapookcamuzaa, (2.050) N-muxionpomni-3-
(mu¢propmernn)-5-prop-N-(5-prop-2-m3onponmndensnn)- 1 -merin- 1 H-nupazon-4-
kapOokcamuna, (2.051) N-muknonponui-3-(audpropmern)-N-(2-atun-4,5-
auMeTuoeH3mn )-5-grop-1-merui- 1 H-nupason-4-kapOokcamua, (2.052) N-
uKonponi-3-(mudropmern)-N-(2-3tui-5-propoensun)-5-drop-1-metun-1H-
npaszoi-4-kapookcamuna, (2.053)  N-muxmonponui-3-(mudropmerni)-N-(2-3Ti-5-
MeTmioeH3nn)-5-¢prop-1-merui-1H-mupason-4-kapbokcamuaa, (2.054) N-muxnonpomni-
N-(2-nuxnonpomnui-5S-gropbensmn)-3 -(mudropmernn)-5-prop-1-merun-1 H-nupazon-4-
kapOokcamuaa, (2.055) N-uxsonponii-N-(2-HUKIONPONHI-5-MeTHIOEH3 1T )-3 -
(mudropmernn)-5-¢prop-1-mernn-1H-nmupazon-4-kapbokcamuna, (2.056) N-
tKsonponiiI-N-(2-rmknonponuiOeHsmn)-3-(aud ropmern)-S-¢pTop- 1 -mernn-1H-
nupaszon-4-kapbokcamuna, (2.057) mumpanporonna, (2.058) N-[rac-(1S,25)-2-(2,4-
auxioppeHn) Kooy T | -2-(TpudTopMeTin )HukoTnHaMuaa,  (2.059) N-[(1S,25)-2-
(2,4-muxnoppernn)mkno0y THI | -2 -(Tp U TOPMETHIT ) HHKOTHHAMUAA U (2.060)

K100y TpudIIypama.



Coenunenue (B) Oonee mpeAnodTUTENIHO BEIOPAHO H3:

(2.001) OensoBunandaynupa, (2.002) Ouxcadena, (2.003) Oockammma, (2.005)
¢dnyormpama, (2.007) dnykcanupokcana, (2.009) Mzoderamuna, (2.010) usonupazama
(anTu-3IMepHbI 3HaHTHOMEP 1R 4S.9S), (2.011) wm3onmpazama (aHTHU-3ITUMEPHBIH
sHanTuomep 1S,4R,9R), (2.012) uzonupazama (antu-3numepHsiii pariemat 1RS,4SR 9SR),
(2.013) wm3ommpazama (cmech cuH-3MMMepHOro panemara 1RS4SR,9RS u anTH-
snuMepHoro  pauemata 1RS4SR,9SR), (2.014) wusomupasama (CHH-3IUMEPHBIil
sHanTHoMep 1R 4S,9R), (2.015) uzonupaszama (cuH-sriumepHblii sHaHTHOMED 1S,4R,9S),
(2.016) m3ommpazama (cun-3nuMepHbid panemar 1RS,4SR,9RS), (2.017) nendnydena,
(2.018) mentmormmpana, (2.019) numudaymerodpena, (2.021) cenmakcana, (2.027)
uamipgpaykcama, (2.030) dayunmanmpa, (2.038) m3odnyummpama wu  (2.060)

K100y TpUdIIypama.

Coenunenue (B) Oonee mpeAnodTUTENTIHHO BEIOPAHO U3

(2.001) 6enzoBunanpaynupa, (2.002) dukcadena, (2.005) pnyonmpama, (2.007)
¢nykcammpokcana, (2.017) nendnydpena, (2.018) mnenruonumpama, (2.019)
muaudaymerodena, (2.021) cepakcana, (2.027) nanupdaykcama, (2.030) guynnnanmpa,
(2.038) m3odnyuunpama u (2.060) nukinoOytpudaypama.

Coenunenue (B) Oonee mpeanodTuTeIbHO BEIOPAHO U3

(2.001) GenzoBunandaynupa, (2.002) duxcadena, (2.005) ¢pnyonupama, (2.007)
¢dnykcammupokcana, (2.017)  mendaydena, (2.018) nentmonmpama, (2.019)
muaudaymerodena, (2.021) cenakcana, (2.027) unnupduykcama, (2.030) ¢payusnanupa u
(2.038) uzodnyuunpama.

Coenunenue (B) Oonee mpeanodTUTENIbHO BEIOPAHO U3
(2.002) Oukcadena, (2.005) dayonupama, (2.017) nendpnydena, (2.019)
mugudaymerodena, (2.027) wunnmupdaykcama, (2.038) msodnyuunpama u (2.060)

K100y TpUdIIypama.

Coenunenue (B) Oonee mpeAnodTUTENIHHO BEIOPAHO U3
(2.002) Owukcadena, (2.005) dayormupama, (2.017) mnendpnydena, (2.019)
muaudaymerodena, (2.027) uanupdaykcama u (2.038) uzodayuumnpama.

Coenunenue (B) Hanbosee mpennoyTHTENBHO BBIOPAHO U3:
(2.005) payomnmpama, (2.017) nendnydena, (2.019) mumudaymerodena, (2.027)
uHnmpdykcama, (2.038) uzodaymunpama u (2.060) uuknodyrpudaypama.



KomOnHanmu coeqMHeHn i COrIacHO M300PETEH IO MOTYT COnlepkarh 1, 2 Wiiu ere
bonee coenunennii (B). IlpennmourwnrenbHO, KOMOWHAIMKM COEIWHEHUH COTJIACHO
u3o0pereHnto conepkar 1 wimm 2 coenunenus (B), Gomee mpenmnodTuTenbHO TONBKO 1

coenuHenue (B).

KomMOuHaLMK aKTUBHBIX COETUHEHUI COTNIACHO M300PETEHUIO JOMOJNHHUTEIBHO
comep:kat B kadecTBe coenuneHust (C), 1o MeHblel Mepe, OOHO (QYHTUILUIHO aKTHBHOE
COeMUHEHHE, BBIOpAaHHOE M3 WHTHOMTOPOB nbixarenbHOH nenmu B komruiekce I TTo
MEHbIIIEH Mepe, OTHO IOTIOIHUTENbHOE akTUBHOE coennHenne (C) sIBISIeTCs] OTIMYHBIM OT

coenuHenuii (A) u (B).
Coenunenue (C) BbIOpaHO U3 CIEAYOIIUX

UHTHOUTOpPBI AbIXaTeNbHON Lernu B komruiekce III, BbIOpaHHBIE W3 TpymIibL
cocrosieit u3 (3.001) amerokTpaauna, (3.002) amucynsbpoma, (3.003) a3okcuctpoduHa,
(3.004) koymerokcucTpoduHa, (3.005) koymokcuctpobuna, (3.006) nnazodamuna, (3.007)
auMokcucTpoduHa, (3.008) sHokcacTpoduHa, (3.009) pamokcanona, (3.010) ¢peHamuaoHa,
(3.011) ¢nydpenokcucrpobuna, (3.012) dayokcactpoduna, (3.013) xpe3okcuM-MeTHIA,
(3.014) meromuHOCTpOOUHA, (3.015) opusactpobuHa, (3.016) nukokcucrpoduna, (3.017)
nupaxsoctpoduna, (3.018) mupamerocrpoduna, (3.019) numpaoxcuctpobuna, (3.020)
TpUGIOKCUCTPOOHHA, (3.021) (2E)-2-{2-[({[(1E)-1-(3-{[(E)-1-PTOp-2-
(eHnnBUHMI |OKCH | (HEHMIT )3 THITHIECH |AMHHO § OKCH)METHIT | (peHuU § -2-(METOKCHUMHHO)-
N-mermnaneramuna, (3.022) (2E,3Z)-5-{[1-(4-xnopdennn)-1H-nupaszon-3-uiokcu -2-
(MeTOKCMMMUHO)-N, 3-IMMETHJIIEHT-3 -eHaMH 13, (3.023) (2R)-2-{2-[(2,5-
mumveTuidenokcn )meti | penun }-2-metokcu-N-metunaneramuna,  (3.024)  (2S)-2-{2-
[(2,5-numeTrnderokcn )MeTr |peHn | -2-MeTOKCH-N-MeTHIaleTaMia, (3.025)
(3S,6S,7R,8R)-8-6en3mn-3-[({ 3-[ (1300y THPHIIOKCH )METOKCH | -4-METOKCUITUPUAUH-2-

W } KapOOHMIT)aMUHO |-6-MeThI-4,9-mnokco-1,5-THOKCOHaH-7-H1 ~ 2-MEeTHJIIPONaHoaTa
(obmenpuHsTOe HaMMeHoBaHue: heHnukokcamun), (3.026) mannecTpoduHa, (3.027) N-(3-
STHII-3,5,5-TPUMETHIIIUKIIOT€KC I )-3-(popMaMuI-2-THAPOKCHOEH3aMH 1A, (3.028)
(2E,3Z)-5-{[1-(4-xn0p-2-propdennn)- 1 H-nmupazon-3-nui|okcn } -2-(METOKCUMMUHO)-N, 3 -

IVMETHIIEHT-3-eHaMua, (3.029) merun {5-[3-(2,4-mumernndennn)-1H-nmupazon-1-nn]-

2-metunbensun jkapdbamara, (3.030) metrnrerpanpona u (3.031) pnopunukokcamuna.



Coenunenue (C) mpeAnOYTUTENBHO BEIOPAHO H3:

(3.003) azokcuctpoduna, (3.007) mumokcuctpodbuna, (3.012) duyokcacrpobOuHa,
(3.013) xpesoxkcum-mermna, (3.016) nukokcuctpoOuna, (3.017) mnupaknocTpoOuHa,
(3.020)  tpudmnokcuctpoduna, (3.025) ¢Pennukokcammma, (3.026)  2-{2-[(2,5-
aumveTuideHokcn )MeTi | penun }-2-meTokcu-N-MeTunaneTraMuza, (3.030)

merunterpanpona u (3.031) gpropunukokcamua.

Coenunenue (C) Oonee mpeAnovTUTENILHO BBIOPAHO U3

(3.003) azokcuctpobuna, (3.012) ¢uyokcactpoduna, (3.016) nukokcucTpoOuHa,
(3.017) mmpaknocrpobuna, (3.020) tpudnokcucrpodbuna, (3.025) dennukokcamuna,
(3.026) 2-{2-[(2,5-numeTrundenokcu )MeTi |penun }-2-meTokcu-N-meTmnaneramuaa (=

MaHzaecTpoOuH), (3.030) metunrerparnpona u (3.031) guopunukokcamuna.

Coenunenue (C) Oonee mpeAnoOYTUTENTHHO BEIOPAHO U3

(3.003) azokcuctpoduna, (3.012) ¢uyokcactpoduna, (3.016) nukokcucTpoOuHa,
(3.017) mmpaknoctpobuna, (3.020) Tpudnokcucrpoduna, (3.025) dennmkokcamuna u
(3.026) 2-{2-[(2,5-numeTrundenokcu )meTi |penun }-2-meTokcu-N-meTmnaneramuaa (=

MaHIECTPOOHH).

Coenunenue (C) Oonee mpeArnovTUTENILHO BEIOPAHO U3:
(3.012) ¢nyokcacTpobuHa, (3.020) TpuIOKCHUCTpOOUHa, (3.025)

¢dennukokcamuna, (3.030) metunrerpanpona u (3.031) dpropunukokcamuaa.

Coenunenue (C) Oonee mpennoYTUTENIHHO BHIOPAHO U3:
(3.012)  ¢ayokcacrpobuna, (3.020)  Tpudaokcucrpodbuna u  (3.025)

(eHnuKoKcaMua.

Coenunenue (C) HanboJiee MPeanoYTHTEIBHO BBIOPAHO U3:
(3.012)  ¢nyokcacrpobmna, (3.020)  Tpudaokcuctpodbuna u  (3.030)

METHJITETPAInpoJia.

KomOuHauumu coeiMHeHn i COrIacCHO M300PETEHHI0 MOTYT CONepKaTh 1, 2 WiH ere
bonee coemunennii (C). IlpennmourwrenbHO, KOMOWHAIIMM COEAWHEHUH COTJIACHO
u3obperenuro conep:xkar 1 mwim 2 coenunenust (C), Oonee NMpennoYTUTENHFHO TOJMBKO 1

coenunenue (C).
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[IpenmoururenbHple KOMOWHALMM COeNUHEHUH BbeIOpanbl u3 rpymmel (T1),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
() +(2.001) + (3.001), (I) + (2.001) + (3.002), (I) + (2.001) + (3.003), (I) + (2.001) +
(3.004), (I) + (2.001) + (3.005), (I) + (2.001) + (3.006), (I) + (2.001) + (3.007), (I) + (2.001)
+(3.008), (I) +(2.001) + (3.009), (I) + (2.001) + (3.010), (I) + (2.001) + (3.011), (I) +
(2.001) +(3.012), (I) + (2.001) + (3.013), (I) + (2.001) + (3.014), (I) + (2.001) + (3.015),
(I) + (2.001) + (3.016), (I) + (2.001) + (3.017), (I) + (2.001) + (3.018), (I) + (2.001) +
(3.019), (I) + (2.001) + (3.020), (I) + (2.001) + (3.021), (I) +(2.001) + (3.022), (I) + (2.001)
+(3.023), (D) + (2.001) + (3.024), (I) + (2.001) + (3.025), (I) + (2.001) + (3.026), (I) +
(2.001) +(3.027), (I) + (2.001) + (3.028), (I) + (2.001) + (3.029), (I) + (2.001) + (3.030),
(I)+(2.001) + (3.031).

[IpenmoururenbHple KOMOWHALIMY COENMHEHNH Takke BbIOpaHbl U3 rpymisl (12),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() +(2.002) + (3.001), (I) + (2.002) + (3.002), (I) + (2.002) + (3.003), (I) + (2.002) +
(3.004), (I) + (2.002) + (3.005), (I) +(2.002) + (3.006), (I) + (2.002) + (3.007), (I) + (2.002)
+ (3.008), (D) + (2.002) + (3.009), (D) + (2.002) + (3.010), (I) + (2.002) + (3.011), (I) +
(2.002) +(3.012), (I) + (2.002) + (3.013), (I) + (2.002) + (3.014), (I) + (2.002) + (3.015),
(D) + (2.002) + (3.016), (I) + (2.002) + (3.017), (I) + (2.002) + (3.018), (I) + (2.002) +
(3.019), (I) +(2.002) + (3.020), (I) +(2.002) + (3.021), (I) + (2.002) + (3.022), (I) + (2.002)
+(3.023), (I) +(2.002) + (3.024), (I) + (2.002) + (3.025), (I) + (2.002) + (3.0206), (I) +
(2.002) +(3.027), (I) + (2.002) + (3.028), (I) + (2.002) + (3.029), (I) + (2.002) + (3.030),
(I)+(2.002) + (3.031).

[IpeamnoururenbHbIe KOMOWHALIMK COEMUHEHUH Takke BbIOpaHbl u3 rpymisl (13),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(I) +(2.003) + (3.001), (I) + (2.003) + (3.002), (I) + (2.003) + (3.003), (I) + (2.003) +
(3.004), (I) + (2.003) + (3.005), (I) + (2.003) + (3.006), (I) + (2.003) + (3.007), (I) + (2.003)
+ (3.008), (D) + (2.003) + (3.009), (D) + (2.003) + (3.010), (I) + (2.003) + (3.011), (I) +
(2.003) +(3.012), (I) + (2.003) + (3.013), (I) + (2.003) + (3.014), (I) + (2.003) + (3.015),
(I) +(2.003) + (3.016), (I) + (2.003) + (3.017), (I) + (2.003) + (3.018), (I) + (2.003) +
(3.019), (I) + (2.003) + (3.020), (I) + (2.003) + (3.021), (I) + (2.003) + (3.022), (I) + (2.003)
+ (3.023), (D + (2.003) + (3.024), (I) + (2.003) + (3.025), (I) + (2.003) + (3.026), (I) +
(2.003) +(3.027), (I) + (2.003) + (3.028), (I) + (2.003) + (3.029), (I) + (2.003) + (3.030),
(D +(2.003) + (3.031).
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IIpenmoururenbHble KOMOMHALIMN COENUHEHNH TaKkke BbIOpaHbl u3 rpymsl (T4),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) + (2.004) + (3.001), (I) + (2.004) + (3.002), (I) + (2.004) + (3.003), (I) + (2.004) +
(3.004), (I) + (2.004) + (3.005), (I) + (2.004) + (3.0006), (I) + (2.004) + (3.007), (I) + (2.004)
+ (3.008), (I) + (2.004) + (3.009), (I) + (2.004) + (3.010), (I) + (2.004) + (3.011), () +
(2.004) + (3.012), (I) + (2.004) + (3.013), (I) + (2.004) + (3.014), (I) + (2.004) + (3.015),
(I) + (2.004) + (3.016), (I) + (2.004) + (3.017), (I) + (2.004) + (3.018), (I) + (2.004) +
(3.019), (I) + (2.004) + (3.020), (I) +(2.004) + (3.021), (I) + (2.004) + (3.022), (I) + (2.004)
+(3.023), (D) + (2.004) + (3.024), (I) + (2.004) + (3.025), (I) + (2.004) + (3.026), (I) +
(2.004) + (3.027), (I) + (2.004) + (3.028), (I) + (2.004) + (3.029), (I) + (2.004) + (3.030),
(I)+(2.004) + (3.031).

[IpenmoururenbHble KOMOWHALIMY COENUHEHUH Takke BbIOpaHbl u3 rpymsl (T5),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() + (2.005) + (3.001), (I) + (2.005) + (3.002), (I) + (2.005) + (3.003), (I) + (2.005) +
(3.004), (I) + (2.005) + (3.005), (I) +(2.005) + (3.006), (I) + (2.005) + (3.007), (I) + (2.005)
+ (3.008), (D) + (2.005) + (3.009), (I) + (2.005) + (3.010), (I) + (2.005) + (3.011), (I) +
(2.005) +(3.012), (I) + (2.005) + (3.013), (I) + (2.005) + (3.014), (I) + (2.005) + (3.015),
(I) + (2.005) + (3.016), (I) + (2.005) + (3.017), (I) + (2.005) + (3.018), (I) + (2.005) +
(3.019), (I) + (2.005) + (3.020), (I) +(2.005) + (3.021), (I) + (2.005) + (3.022), (I) + (2.005)
+(3.023), (I) + (2.005) + (3.024), (I) + (2.005) + (3.025), (I) + (2.005) + (3.026), (D) +
(2.005) + (3.027), (I) + (2.005) + (3.028), (I) + (2.005) + (3.029), (I) + (2.005) + (3.030),
(I) +(2.005) + (3.031).

[IpeamnoururenbHble KOMOWHALIMK COEMUHEHUH Takke BbIOpaHbl u3 rpymisl (T6),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(I) + (2.006) + (3.001), (I) + (2.006) + (3.002), (I) + (2.006) + (3.003), (I) + (2.006) +
(3.004), (I) + (2.006) + (3.005), (I) + (2.006) + (3.006), (I) + (2.006) + (3.007), (I) + (2.006)
+ (3.008), (D) + (2.006) + (3.009), (I) + (2.006) + (3.010), (I) + (2.006) + (3.011), (I) +
(2.006) + (3.012), (I) + (2.006) + (3.013), (I) + (2.006) + (3.014), (I) + (2.006) + (3.015),
(I) + (2.006) + (3.016), (I) + (2.006) + (3.017), (I) + (2.006) + (3.018), (I) + (2.006) +
(3.019), (I) + (2.006) + (3.020), (I) + (2.006) + (3.021), (I) + (2.006) + (3.022), (I) + (2.006)
+ (3.023), (D + (2.006) + (3.024), (D) + (2.006) + (3.025), (I) + (2.006) + (3.026), (I) +
(2.006) + (3.027), (I) + (2.006) + (3.028), (I) + (2.006) + (3.029), (I) + (2.006) + (3.030),
(D +(2.006) + (3.031).



12

IIpenmoururenbHble KOMOMHALMY COSMUHEHUH Takoke BbIOpaHbl u3 rpymsl (17),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
() +(2.007) + (3.001), (I) + (2.007) + (3.002), (I) + (2.007) + (3.003), (I) + (2.007) +
(3.004), (I) + (2.007) + (3.005), (I) + (2.007) + (3.006), (I) + (2.007) + (3.007), (I) + (2.007)
+(3.008), (I) + (2.007) + (3.009), (I) + (2.007) + (3.010), (I) + (2.007) + (3.011), (I) +
(2.007) + (3.012), (I) + (2.007) + (3.013), (I) + (2.007) + (3.014), (I) + (2.007) + (3.015),
(I + (2.007) + (3.016), (I) + (2.007) + (3.017), (I) + (2.007) + (3.018), (I) + (2.007) +
(3.019), (I) + (2.007) + (3.020), (I) + (2.007) + (3.021), (I) + (2.007) + (3.022), (I) + (2.007)
+(3.023), (D) + (2.007) + (3.024), (I) + (2.007) + (3.025), (I) + (2.007) + (3.026), (I) +
(2.007) +(3.027), (I) + (2.007) + (3.028), (I) + (2.007) + (3.029), (I) + (2.007) + (3.030),
(I)+(2.007) + (3.031).

[IpenmoururenbHble KOMOWHALIMY COENUHEHUH Takke BbIOpaHbl U3 rpymisl (18),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() + (2.008) + (3.001), (I) + (2.008) + (3.002), (I) + (2.008) + (3.003), (I) + (2.008) +
(3.004), (I) + (2.008) + (3.005), (I) + (2.008) + (3.006), (I) + (2.008) + (3.007), (I) + (2.008)
+ (3.008), (D) + (2.008) + (3.009), (I) + (2.008) + (3.010), (I) + (2.008) + (3.011), (I) +
(2.008) + (3.012), (I) + (2.008) + (3.013), (I) + (2.008) + (3.014), (I) + (2.008) + (3.015),
(I) + (2.008) + (3.016), (I) + (2.008) + (3.017), (I) + (2.008) + (3.018), (I) + (2.008) +
(3.019), (I) + (2.008) + (3.020), (I) + (2.008) + (3.021), (I) + (2.008) + (3.022), (I) + (2.008)
+(3.023), (I) +(2.008) + (3.024), (I) + (2.008) + (3.025), (I) + (2.008) + (3.0206), (I) +
(2.008) + (3.027), (I) + (2.008) + (3.028), (I) + (2.008) + (3.029), (I) + (2.008) + (3.030),
(I) +(2.008) + (3.031).

[IpeamnoururenbHble KOMOWHALIMK COEMUHEHUH Takke BbIOpaHbl U3 rpymsl (T9),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() +(2.009) + (3.001), (I) + (2.009) + (3.002), (I) + (2.009) + (3.003), (I) + (2.009) +
(3.004), (I) + (2.009) + (3.005), (I) + (2.009) + (3.006), (I) + (2.009) + (3.007), (I) + (2.009)
+(3.008), (D) + (2.009) + (3.009), (D) + (2.009) + (3.010), (I) + (2.009) + (3.011), (I) +
(2.009) + (3.012), (I) + (2.009) + (3.013), (I) + (2.009) + (3.014), (I) + (2.009) + (3.015),
(I) + (2.009) + (3.016), (I) + (2.009) + (3.017), (I) + (2.009) + (3.018), (I) + (2.009) +
(3.019), (I) + (2.009) + (3.020), (I) + (2.009) + (3.021), (I) + (2.009) + (3.022), (I) + (2.009)
+ (3.023), (D + (2.009) + (3.024), (D + (2.009) + (3.025), (I) + (2.009) + (3.026), (I) +
(2.009) + (3.027), (I) + (2.009) + (3.028), (I) + (2.009) + (3.029), (I) + (2.009) + (3.030),
(D +(2.009) + (3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (T10),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
() +(2.010) + (3.001), (I) + (2.010) + (3.002), (I) + (2.010) + (3.003), (I) + (2.010) +
(3.004), (I) + (2.010) + (3.005), (I) + (2.010) + (3.006), (I) + (2.010) + (3.007), (I) + (2.010)
+ (3.008), (I) +(2.010) + (3.009), (I) + (2.010) + (3.010), (I) + (2.010) + (3.011), () +
(2.010) +(3.012), (I) + (2.010) + (3.013), (I) + (2.010) + (3.014), (I) + (2.010) + (3.015),
(I) + (2.010) + (3.016), (I) + (2.010) + (3.017), (I) + (2.010) + (3.018), (I) + (2.010) +
(3.019), (I) + (2.010) + (3.020), (I) + (2.010) + (3.021), (I) + (2.010) + (3.022), (I) + (2.010)
+(3.023), (D) + (2.010) + (3.024), (I) + (2.010) + (3.025), (I) + (2.010) + (3.026), (I) +
(2.010) +(3.027), (I) + (2.010) + (3.028), (I) + (2.010) + (3.029), (I) + (2.010) + (3.030),
(I)+(2.010) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHMI Takke BbIOpaHbl u3 rpymmsl (T11),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) +(2.011) + (3.001), (I) + (2.011) + (3.002), (I) + (2.011) + (3.003), (I) + (2.011) +
(3.004), (I) + (2.011) + (3.005), (I) + (2.011) + (3.006), (I) + (2.011) + (3.007), (I) + (2.011)
+(3.008), (D) +(2.011) + (3.009), (I) + (2.011) + (3.010), (I) + (2.011) + (3.011), (I) +
(2.011) +(3.012), (I) + (2.011) + (3.013), (I) + (2.011) + (3.014), () + (2.011) + (3.015),
() + (2.011) + (3.016), (I) + (2.011) + (3.017), (I) + (2.011) + (3.018), (I) + (2.011) +
(3.019), () +(2.011) +(3.020), (I) + (2.011) + (3.021), (I) + (2.011) + (3.022), (I) + (2.011)
+(3.023), (I) + (2.011) + (3.024), (I) + (2.011) + (3.025), (I) + (2.011) + (3.0206), (I) +
(2.011) +(3.027), (I) + (2.011) + (3.028), (I) + (2.011) + (3.029), (I) + (2.011) + (3.030),
(I)+(2.011)+(3.031).

[IpenmnoururenbHbIe KOMOMHAIIMK COSIMHEHHI TakKe BbIOpaHbl u3 rpymnmsl (T12),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.012) + (3.001), (I) + (2.012) + (3.002), (I) + (2.012) + (3.003), (I) + (2.012) +
(3.004), (I) + (2.012) + (3.005), (I) + (2.012) + (3.006), (I) +(2.012) + (3.007), (I) + (2.012)
+(3.008), (D) + (2.012) + (3.009), (D) + (2.012) + (3.010), (D) + (2.012) + (3.011), (I) +
(2.012) +(3.012), (I) + (2.012) + (3.013), (I) + (2.012) + (3.014), () + (2.012) + (3.015),
(D) + (2.012) + (3.016), (I) + (2.012) + (3.017), (I) + (2.012) + (3.018), (I) + (2.012) +
(3.019), (I) + (2.012) + (3.020), (I) + (2.012) + (3.021), (I) + (2.012) + (3.022), (I) + (2.012)
+(3.023), (D + (2.012) + (3.024), (D) + (2.012) + (3.025), (I) + (2.012) + (3.026), (I) +
(2.012) +(3.027), (I) + (2.012) + (3.028), (I) + (2.012) + (3.029), (I) + (2.012) + (3.030),
(I)+(2.012) +(3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (T13),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
() +(2.013) + (3.001), (I) + (2.013) + (3.002), (I) + (2.013) + (3.003), (I) + (2.013) +
(3.004), (I) + (2.013) + (3.005), (I) + (2.013) + (3.006), (I) + (2.013) +(3.007), (I) + (2.013)
+(3.008), (I) +(2.013) + (3.009), (I) + (2.013) + (3.010), (I) + (2.013) + (3.011), (D +
(2.013) +(3.012), (I) + (2.013) + (3.013), (I) + (2.013) + (3.014), (I) + (2.013) + (3.015),
(I + (2.013) + (3.016), (I) + (2.013) + (3.017), (I) + (2.013) + (3.018), (I) + (2.013) +
(3.019), (I) + (2.013) + (3.020), (I) + (2.013) + (3.021), (I) + (2.013) + (3.022), (I) + (2.013)
+(3.023), (D + (2.013) + (3.024), (I) + (2.013) + (3.025), (I) + (2.013) + (3.026), (I) +
(2.013) +(3.027), (I) + (2.013) + (3.028), (I) + (2.013) + (3.029), (I) + (2.013) + (3.030),
(I)+(2.013) +(3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHMI Takke BbIOpaHbl n3 rpynmsl (T14),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) +(2.014) + (3.001), (I) + (2.014) + (3.002), (I) + (2.014) + (3.003), (I) + (2.014) +
(3.004), (I) + (2.014) + (3.005), (I) + (2.014) + (3.006), (I) + (2.014) + (3.007), (I) + (2.014)
+(3.008), (D) + (2.014) + (3.009), (D) + (2.014) + (3.010), (I) + (2.014) + (3.011), (I) +
(2.014) + (3.012), (I) + (2.014) + (3.013), (I) + (2.014) + (3.014), (I) + (2.014) + (3.015),
(D) + (2.014) + (3.016), (I) + (2.014) + (3.017), (1) + (2.014) + (3.018), (I) + (2.014) +
(3.019), (I) + (2.014) + (3.020), (I) + (2.014) + (3.021), (I) + (2.014) + (3.022), (I) + (2.014)
+(3.023), (I) +(2.014) + (3.024), (I) + (2.014) + (3.025), (I) + (2.014) + (3.0206), (I) +
(2.014) + (3.027), (I) + (2.014) + (3.028), (I) + (2.014) + (3.029), () + (2.014) + (3.030),
(I)+(2.014) + (3.031).

[TpenmnoururenbHbIe KOMOMHAIIMN COSTMHEHHI TakKe BbIOpaHbl u3 rpynmsl (T15),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.015) + (3.001), (I) + (2.015) + (3.002), (I) + (2.015) + (3.003), (I) + (2.015) +
(3.004), (I) + (2.015) + (3.005), (I) + (2.015) + (3.006), (I) + (2.015) + (3.007), (I) + (2.015)
+ (3.008), (D) + (2.015) + (3.009), (D + (2.015) + (3.010), (D) + (2.015) + (3.011), (I) +
(2.015) +(3.012), (I) + (2.015) + (3.013), (I) + (2.015) + (3.014), (I) + (2.015) + (3.015),
(D) + (2.015) + (3.016), (I) + (2.015) + (3.017), (I) + (2.015) + (3.018), (I) + (2.015) +
(3.019), (I) + (2.015) + (3.020), (I) + (2.015) + (3.021), (I) + (2.015) + (3.022), (I) + (2.015)
+(3.023), (D + (2.015) + (3.024), (D + (2.015) + (3.025), (I) + (2.015) + (3.026), (I) +
(2.015) +(3.027), (I) + (2.015) + (3.028), (I) + (2.015) + (3.029), (I) + (2.015) + (3.030),
(I)+(2.015) +(3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (T16),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) + (2.016) + (3.001), (I) + (2.016) + (3.002), (I) + (2.016) + (3.003), (I) + (2.016) +
(3.004), (I) + (2.016) + (3.005), (I) + (2.016) + (3.006), (I) + (2.016) + (3.007), (I) + (2.016)
+(3.008), (I) +(2.016) + (3.009), (I) + (2.016) + (3.010), (I) + (2.016) + (3.011), (I) +
(2.016) + (3.012), (I) + (2.016) + (3.013), (I) + (2.016) + (3.014), (I) + (2.016) + (3.015),
(I + (2.016) + (3.016), (I) + (2.016) + (3.017), (I) + (2.016) + (3.018), (I) + (2.016) +
(3.019), (I) + (2.016) + (3.020), (I) + (2.016) + (3.021), (I) + (2.016) + (3.022), (I) + (2.016)
+(3.023), (D) + (2.016) + (3.024), (D) + (2.016) + (3.025), (I) + (2.016) + (3.026), (I) +
(2.016) + (3.027), (I) + (2.016) + (3.028), (I) + (2.016) + (3.029), (I) + (2.016) + (3.030),
(I)+(2.016) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHMI Takke BbIOpaHbl u3 rpynmsl (T17),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.017) + (3.001), (I) + (2.017) + (3.002), (I) + (2.017) + (3.003), (I) + (2.017) +
(3.004), (I) + (2.017) + (3.005), (I) + (2.017) + (3.006), (I) + (2.017) + (3.007), (I) + (2.017)
+(3.008), (D) + (2.017) + (3.009), (D) + (2.017) + (3.010), (I) + (2.017) + (3.011), (I) +
(2.017) +(3.012), (I) + (2.017) + (3.013), (I) + (2.017) + (3.014), () + (2.017) + (3.015),
() + (2.017) + (3.016), (I) + (2.017) + (3.017), (I) + (2.017) + (3.018), (I) + (2.017) +
(3.019), () +(2.017) + (3.020), (I) + (2.017) + (3.021), (I) + (2.017) + (3.022), (I) + (2.017)
+(3.023), (D) +(2.017) + (3.024), (I) + (2.017) + (3.025), (I) + (2.017) + (3.026), (1) +
(2.017) +(3.027), (I) + (2.017) + (3.028), (I) + (2.017) + (3.029), (I) + (2.017) + (3.030),
(I)+(2.017) +(3.031).

[IpenmnoururenbHbIe KOMOMHAILIMK COSMHEHHI TakKe BbIOpaHbl u3 rpymnmsl (T18),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() + (2.018) + (3.001), (I) + (2.018) + (3.002), (I) + (2.018) + (3.003), (I) + (2.018) +
(3.004), (I) + (2.018) + (3.005), (I) + (2.018) + (3.006), (I) +(2.018) +(3.007), (I) + (2.018)
+ (3.008), (D) + (2.018) + (3.009), (I) + (2.018) + (3.010), (I) + (2.018) + (3.011), () +
(2.018) +(3.012), (I) + (2.018) + (3.013), (I) + (2.018) + (3.014), (I) + (2.018) + (3.015),
(D) + (2.018) + (3.016), (I) + (2.018) + (3.017), (I) + (2.018) + (3.018), (I) + (2.018) +
(3.019), (I) + (2.018) + (3.020), (I) + (2.018) + (3.021), (I) + (2.018) + (3.022), (I) + (2.018)
+(3.023), (D + (2.018) + (3.024), (D + (2.018) + (3.025), (D) + (2.018) + (3.026), (I) +
(2.018) +(3.027), (I) + (2.018) + (3.028), (I) + (2.018) + (3.029), (I) + (2.018) + (3.030),
(I)+(2.018) +(3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHbl u3 rpynmsl (T19),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
() +(2.019) + (3.001), (I) + (2.019) + (3.002), (I) + (2.019) + (3.003), (I) + (2.019) +
(3.004), (I) + (2.019) + (3.005), (I) + (2.019) + (3.006), (I) + (2.019) + (3.007), (I) + (2.019)
+(3.008), (I) +(2.019) + (3.009), (I) + (2.019) + (3.010), (I) + (2.019) + (3.011), (I) +
(2.019) + (3.012), (I) + (2.019) + (3.013), (I) + (2.019) + (3.014), (I) + (2.019) + (3.015),
(I + (2.019) + (3.016), (I) + (2.019) + (3.017), (I) + (2.019) + (3.018), (I) + (2.019) +
(3.019), (I) + (2.019) + (3.020), (I) + (2.019) + (3.021), (I) + (2.019) + (3.022), (I) + (2.019)
+(3.023), (D + (2.019) + (3.024), (I) + (2.019) + (3.025), (I) + (2.019) + (3.026), (I) +
(2.019) +(3.027), (I) + (2.019) + (3.028), (I) + (2.019) + (3.029), (I) + (2.019) + (3.030),
(I)+(2.019) + (3.031).

[IpenmoururenbHbIE KOMOMHAIIMN COSIMHEHMI Takke BbIOpaHb! n3 rpynmsl (120),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() +(2.020) + (3.001), (I) + (2.020) + (3.002), (I) + (2.020) + (3.003), (I) + (2.020) +
(3.004), (I) + (2.020) + (3.005), (I) +(2.020) + (3.0006), (I) + (2.020) + (3.007), (I) + (2.020)
+(3.008), (I) + (2.020) + (3.009), (I) + (2.020) + (3.010), (I) + (2.020) + (3.011), (I) +
(2.020) + (3.012), (I) + (2.020) + (3.013), (I) + (2.020) + (3.014), (I) + (2.020) + (3.015),
(I) + (2.020) + (3.016), (I) + (2.020) + (3.017), (I) + (2.020) + (3.018), (I) + (2.020) +
(3.019), (I) +(2.020) + (3.020), (I) +(2.020) + (3.021), (I) + (2.020) + (3.022), (I) + (2.020)
+(3.023), (I) +(2.020) + (3.024), (I) + (2.020) + (3.025), (I) + (2.020) + (3.0206), (I) +
(2.020) + (3.027), (I) + (2.020) + (3.028), (I) + (2.020) + (3.029), (I) + (2.020) + (3.030),
(I)+(2.020) + (3.031).

[IpenmnoururenbHbIe KOMOMHAIIMN COSIMHEHHI TakKe BbIOpaHbl u3 rpynmbl (T21),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) +(2.021) + (3.001), (I) + (2.021) + (3.002), (I) + (2.021) + (3.003), (I) + (2.021) +
(3.004), (I) + (2.021) + (3.005), (I) + (2.021) + (3.006), (I) + (2.021) + (3.007), (I) + (2.021)
+(3.008), (D) + (2.021) + (3.009), (D + (2.021) + (3.010), (D) + (2.021) + (3.011), (I) +
(2.021) +(3.012), (I) + (2.021) + (3.013), (I) + (2.021) + (3.014), () + (2.021) + (3.015),
(D) + (2.021) + (3.016), (I) + (2.021) + (3.017), (D) + (2.021) + (3.018), (I) + (2.021) +
(3.019), (I) + (2.021) + (3.020), (I) + (2.021) + (3.021), (I) + (2.021) + (3.022), (I) + (2.021)
+(3.023), (D + (2.021) + (3.024), (D + (2.021) + (3.025), (D) + (2.021) + (3.026), (I) +
(2.021) +(3.027), (I) + (2.021) + (3.028), (I) + (2.021) + (3.029), (I) + (2.021) + (3.030),
(I)+(2.021) +(3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (122),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(D) +(2.022) + (3.001), (I) + (2.022) + (3.002), (I) + (2.022) + (3.003), (I) + (2.022) +
(3.004), (I) +(2.022) + (3.005), (I) +(2.022) + (3.0006), (I) + (2.022) + (3.007), (I) + (2.022)
+(3.008), (I) +(2.022) + (3.009), (I) + (2.022) + (3.010), (I) + (2.022) + (3.011), () +
(2.022) + (3.012), () + (2.022) + (3.013), (D + (2.022) + (3.014), (D) + (2.022) + (3.015),
(I + (2.022) + (3.016), (I) + (2.022) + (3.017), (I) + (2.022) + (3.018), (I) + (2.022) +
(3.019), (I) + (2.022) + (3.020), (I) +(2.022) + (3.021), (I) +(2.022) + (3.022), (I) + (2.022)
+(3.023), (D + (2.022) + (3.024), (D) + (2.022) + (3.025), (I) + (2.022) + (3.026), (I) +
(2.022) +(3.027), (I) + (2.022) + (3.028), (I) + (2.022) + (3.029), (I) + (2.022) + (3.030),
(I)+(2.022) +(3.031).

[IpenmoururenbHbIE KOMOMHAIIMN COSIMHEHMH Takke BbIOpaHbl n3 rpynmsl (123),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() +(2.023) + (3.001), (I) + (2.023) + (3.002), (I) + (2.023) + (3.003), (I) + (2.023) +
(3.004), (I) +(2.023) + (3.005), (I) +(2.023) + (3.0006), (I) + (2.023) + (3.007), (I) + (2.023)
+ (3.008), (D) + (2.023) + (3.009), (I) + (2.023) + (3.010), (I) + (2.023) + (3.011), (I) +
(2.023) +(3.012), (I) + (2.023) + (3.013), (I) + (2.023) + (3.014), (I) + (2.023) + (3.015),
(D) + (2.023) + (3.016), (I) + (2.023) + (3.017), (I) + (2.023) + (3.018), (I) + (2.023) +
(3.019), (I) +(2.023) + (3.020), (I) +(2.023) + (3.021), (I) +(2.023) + (3.022), (I) + (2.023)
+(3.023), (I) +(2.023) + (3.024), (I) + (2.023) + (3.025), (I) + (2.023) + (3.0206), (I) +
(2.023) +(3.027), (I) + (2.023) + (3.028), (I) + (2.023) + (3.029), (I) + (2.023) + (3.030),
(I)+(2.023) + (3.031).

[IpenmnoururenbHbIe KOMOMHAILIMK COSIMHEHHI TakKe BbIOpaHbl u3 rpymnmsl (124),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.024) + (3.001), (I) + (2.024) + (3.002), (I) + (2.024) + (3.003), (I) + (2.024) +
(3.004), (I) + (2.024) + (3.005), (I) +(2.024) + (3.006), (I) + (2.024) + (3.007), (I) + (2.024)
+(3.008), (D) + (2.024) + (3.009), (D + (2.024) + (3.010), (D) + (2.024) + (3.011), (I) +
(2.024) + (3.012), (I) + (2.024) + (3.013), (I) + (2.024) + (3.014), (I) + (2.024) + (3.015),
(D) + (2.024) + (3.016), (I) + (2.024) + (3.017), (I) + (2.024) + (3.018), (I) + (2.024) +
(3.019), (I) + (2.024) + (3.020), (I) +(2.024) + (3.021), (I) +(2.024) + (3.022), (I) + (2.024)
+(3.023), (D + (2.024) + (3.024), (D) + (2.024) + (3.025), (I) + (2.024) + (3.026), (I) +
(2.024) + (3.027), (I) + (2.024) + (3.028), (I) + (2.024) + (3.029), (I) + (2.024) + (3.030),
(I)+(2.024) + (3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHbl u3 rpynmsl (125),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(D) + (2.025) + (3.001), (I) + (2.025) + (3.002), (I) + (2.025) + (3.003), (I) + (2.025) +
(3.004), (I) +(2.025) + (3.005), (I) +(2.025) + (3.0006), (I) + (2.025) + (3.007), (I) + (2.025)
+(3.008), (I) +(2.025) + (3.009), (I) + (2.025) + (3.010), (I) + (2.025) + (3.011), (D) +
(2.025) +(3.012), (I) + (2.025) + (3.013), (I) + (2.025) + (3.014), (I) + (2.025) + (3.015),
(D) + (2.025) + (3.016), (I) + (2.025) + (3.017), (I) + (2.025) + (3.018), (I) + (2.025) +
(3.019), (I) + (2.025) + (3.020), (I) +(2.025) + (3.021), (I) + (2.025) + (3.022), (I) + (2.025)
+(3.023), (D + (2.025) + (3.024), (D) + (2.025) + (3.025), (I) + (2.025) + (3.026), (I) +
(2.025) +(3.027), (I) + (2.025) + (3.028), (I) + (2.025) + (3.029), (I) + (2.025) + (3.030),
(I)+(2.025) +(3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHHIH Takke BbIOpaHbl u3 rpynmsl (126),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.026) + (3.001), (I) + (2.026) + (3.002), (I) + (2.026) + (3.003), (I) + (2.026) +
(3.004), (I) + (2.026) + (3.005), (I) +(2.026) + (3.006), (I) + (2.026) + (3.007), (I) + (2.026)
+ (3.008), (D) + (2.026) + (3.009), (D) + (2.026) + (3.010), (I) + (2.026) + (3.011), (I) +
(2.026) + (3.012), (I) + (2.026) + (3.013), (I) + (2.026) + (3.014), (I) + (2.026) + (3.015),
(D) + (2.026) + (3.016), (I) + (2.026) + (3.017), (I) + (2.026) + (3.018), (I) + (2.026) +
(3.019), (I) +(2.026) + (3.020), (I) +(2.026) + (3.021), (I) + (2.026) + (3.022), (I) + (2.026)
+(3.023), (D) + (2.026) + (3.024), (I) + (2.026) + (3.025), (I) + (2.026) + (3.026), (D) +
(2.026) + (3.027), (I) + (2.026) + (3.028), (I) + (2.026) + (3.029), (I) + (2.026) + (3.030),
(I)+(2.026) + (3.031).

[IpenmnoururenbHbIe KOMOMHAIIMK COSTMHEHHI TakKe BbIOpaHbl u3 rpymnmsl (1T27),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.027) + (3.001), (I) + (2.027) + (3.002), (I) + (2.027) + (3.003), (I) + (2.027) +
(3.004), (I) + (2.027) + (3.005), (I) +(2.027) + (3.006), (I) + (2.027) + (3.007), (I) + (2.027)
+(3.008), (D) + (2.027) + (3.009), (D) + (2.027) + (3.010), (I) + (2.027) + (3.011), (I) +
(2.027) +(3.012), (I) + (2.027) + (3.013), (I) + (2.027) + (3.014), () + (2.027) + (3.015),
(D) + (2.027) + (3.016), (I) + (2.027) + (3.017), (I) + (2.027) + (3.018), (I) + (2.027) +
(3.019), (I) + (2.027) + (3.020), (I) +(2.027) + (3.021), (I) + (2.027) + (3.022), (I) + (2.027)
+(3.023), (D + (2.027) + (3.024), (D + (2.027) + (3.025), (D) + (2.027) + (3.026), (I) +
(2.027) +(3.027), (I) + (2.027) + (3.028), (I) + (2.027) + (3.029), (I) + (2.027) + (3.030),
(I)+(2.027) + (3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHHI Takke BbIOpaHb! u3 rpynmsl (128),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) +(2.028) + (3.001), (I) + (2.028) + (3.002), (I) + (2.028) + (3.003), (I) + (2.028) +
(3.004), (I) + (2.028) + (3.005), (I) + (2.028) + (3.0006), (I) + (2.028) + (3.007), (I) + (2.028)
+ (3.008), (I) +(2.028) + (3.009), (I) + (2.028) + (3.010), (I) + (2.028) + (3.011), (I) +
(2.028) +(3.012), (I) + (2.028) + (3.013), (I) + (2.028) + (3.014), (I) + (2.028) + (3.015),
(I) + (2.028) + (3.016), (I) + (2.028) + (3.017), (I) + (2.028) + (3.018), (I) + (2.028) +
(3.019), (I) + (2.028) + (3.020), (I) +(2.028) + (3.021), (I) +(2.028) + (3.022), (I) + (2.028)
+(3.023), (D) + (2.028) + (3.024), (I) + (2.028) + (3.025), (I) + (2.028) + (3.026), (I) +
(2.028) +(3.027), (I) + (2.028) + (3.028), (I) + (2.028) + (3.029), (I) + (2.028) + (3.030),
(I)+(2.028) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHHH Takke BbIOpaHbl n3 rpynmsl (129),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.029) + (3.001), (I) + (2.029) + (3.002), (I) + (2.029) + (3.003), (I) + (2.029) +
(3.004), (I) +(2.029) + (3.005), (I) +(2.029) + (3.006), (I) + (2.029) + (3.007), (I) + (2.029)
+ (3.008), (D) + (2.029) + (3.009), (D) + (2.029) + (3.010), (I) + (2.029) + (3.011), (I) +
(2.029) + (3.012), (I) + (2.029) + (3.013), (I) + (2.029) + (3.014), (I) + (2.029) + (3.015),
(D) + (2.029) + (3.016), (I) + (2.029) + (3.017), (I) + (2.029) + (3.018), (I) + (2.029) +
(3.019), (I) +(2.029) + (3.020), (I) +(2.029) + (3.021), (I) + (2.029) + (3.022), (I) + (2.029)
+(3.023), (I) +(2.029) + (3.024), (I) + (2.029) + (3.025), (I) + (2.029) + (3.0206), (I) +
(2.029) + (3.027), (I) + (2.029) + (3.028), (I) + (2.029) + (3.029), (I) + (2.029) + (3.030),
(I)+(2.029) + (3.031).

[IpenmnoururenbHbIe KOMOMHAIIMK COSIMHEHHI TakKe BbIOpaHbl u3 rpymnmsl (T30),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.030) + (3.001), (I) + (2.030) + (3.002), (I) + (2.030) + (3.003), (I) + (2.030) +
(3.004), (I) + (2.030) + (3.005), (I) +(2.030) + (3.006), (I) + (2.030) + (3.007), (I) + (2.030)
+ (3.008), (D) + (2.030) + (3.009), (I) + (2.030) + (3.010), (I) + (2.030) + (3.011), (I) +
(2.030) +(3.012), (I) + (2.030) + (3.013), (I) + (2.030) + (3.014), (I) + (2.030) + (3.015),
() + (2.030) + (3.016), (I) + (2.030) + (3.017), (I) + (2.030) + (3.018), (I) + (2.030) +
(3.019), (I) + (2.030) + (3.020), (I) +(2.030) + (3.021), (I) +(2.030) + (3.022), (I) + (2.030)
+(3.023), (D + (2.030) + (3.024), (D) + (2.030) + (3.025), (I) + (2.030) + (3.026), (I) +
(2.030) + (3.027), (I) + (2.030) + (3.028), (I) + (2.030) + (3.029), (I) + (2.030) + (3.030),
(I)+(2.030) + (3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (T31),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
() +(2.031) + (3.001), (I) + (2.031) + (3.002), (I) + (2.031) + (3.003), (I) + (2.031) +
(3.004), (I) +(2.031) + (3.005), (I) + (2.031) + (3.006), (I) + (2.031) + (3.007), (I) + (2.031)
+(3.008), (I) +(2.031) + (3.009), (I) + (2.031) + (3.010), (I) + (2.031) + (3.011), () +
(2.031) +(3.012), (I) + (2.031) + (3.013), (I) + (2.031) + (3.014), (I) + (2.031) + (3.015),
(I +(2.031) + (3.016), () + (2.031) + (3.017), (I) + (2.031) + (3.018), (I) + (2.031) +
(3.019), (I) + (2.031) + (3.020), (I) + (2.031) + (3.021), (I) + (2.031) + (3.022), (I) + (2.031)
+(3.023), (D +(2.031) + (3.024), (I) + (2.031) + (3.025), (I) + (2.031) + (3.026), (I) +
(2.031) +(3.027), (I) + (2.031) + (3.028), (I) + (2.031) + (3.029), (I) + (2.031) + (3.030),
(I)+(2.031) +(3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHHIH Takke BbIOpaHbl u3 rpynmsl (132),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() +(2.032) + (3.001), (I) + (2.032) + (3.002), (I) + (2.032) + (3.003), (I) + (2.032) +
(3.004), (I) + (2.032) + (3.005), (I) +(2.032) + (3.006), (I) +(2.032) +(3.007), (I) + (2.032)
+(3.008), (D) +(2.032) + (3.009), (I) + (2.032) + (3.010), (I) + (2.032) + (3.011), () +
(2.032) +(3.012), (I) + (2.032) + (3.013), (I) + (2.032) + (3.014), (I) + (2.032) + (3.015),
(I) +(2.032) + (3.016), (I) + (2.032) + (3.017), (I) + (2.032) + (3.018), (I) + (2.032) +
(3.019), (I) +(2.032) + (3.020), () + (2.032) + (3.021), (I) +(2.032) + (3.022), (I) + (2.032)
+(3.023), (I) +(2.032) + (3.024), (I) + (2.032) + (3.025), (I) + (2.032) + (3.0206), (I) +
(2.032) +(3.027), (I) + (2.032) + (3.028), (I) + (2.032) + (3.029), (I) + (2.032) + (3.030),
(I)+(2.032) +(3.031).

[IpenmnoururenbHbIe KOMOMHAIIMK COSIMHEHHI TakKe BbIOpaHbl u3 rpymnmsl (1T33),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) +(2.033) + (3.001), (I) + (2.033) + (3.002), (I) + (2.033) + (3.003), (I) + (2.033) +
(3.004), (I) + (2.033) + (3.005), (I) +(2.033) + (3.006), (I) +(2.033) +(3.007), (I) + (2.033)
+(3.008), (D) + (2.033) + (3.009), (D) + (2.033) + (3.010), (D) + (2.033) + (3.011), (I) +
(2.033) +(3.012), (I) + (2.033) + (3.013), (I) + (2.033) + (3.014), (I) + (2.033) + (3.015),
(D) +(2.033) + (3.016), (I) + (2.033) + (3.017), (I) + (2.033) + (3.018), (I) + (2.033) +
(3.019), (I) + (2.033) + (3.020), (I) +(2.033) + (3.021), (I) +(2.033) +(3.022), (I) + (2.033)
+(3.023), (D) +(2.033) + (3.024), (D) + (2.033) + (3.025), (I) + (2.033) + (3.026), (I) +
(2.033) +(3.027), (I) + (2.033) + (3.028), (I) + (2.033) + (3.029), (I) + (2.033) + (3.030),
(I)+(2.033) +(3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHbl u3 rpynnsl (134),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) +(2.034) + (3.001), (I) + (2.034) + (3.002), (I) + (2.034) + (3.003), (I) + (2.034) +
(3.004), (I) +(2.034) + (3.005), (I) +(2.034) + (3.000), (I) + (2.034) + (3.007), (I) + (2.034)
+ (3.008), (I) +(2.034) + (3.009), (I) + (2.034) + (3.010), (I) + (2.034) + (3.011), () +
(2.034) + (3.012), (I) + (2.034) + (3.013), (I) + (2.034) + (3.014), (I) + (2.034) + (3.015),
(I) + (2.034) + (3.016), (I) + (2.034) + (3.017), (I) + (2.034) + (3.018), (I) + (2.034) +
(3.019), (I) + (2.034) + (3.020), (I) +(2.034) + (3.021), (I) +(2.034) + (3.022), (I) + (2.034)
+(3.023), (D) + (2.034) + (3.024), (I) + (2.034) + (3.025), (I) + (2.034) + (3.026), (I) +
(2.034) +(3.027), (I) + (2.034) + (3.028), (I) + (2.034) + (3.029), (I) + (2.034) + (3.030),
(I)+(2.034) + (3.031).

[IpenmoururenbHbIE KOMOMHAIIMN COSIMHEHHIH Takke BbIOpaHbl u3 rpynmsl (135),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) +(2.035) + (3.001), (I) + (2.035) + (3.002), (I) + (2.035) + (3.003), (I) + (2.035) +
(3.004), (I) + (2.035) + (3.005), (I) +(2.035) + (3.006), (I) +(2.035) +(3.007), (I) + (2.035)
+ (3.008), (D) + (2.035) + (3.009), (D) + (2.035) + (3.010), (I) + (2.035) + (3.011), (I) +
(2.035) +(3.012), (I) + (2.035) + (3.013), (I) + (2.035) + (3.014), (I) + (2.035) + (3.015),
(D) + (2.035) + (3.016), (I) + (2.035) + (3.017), (I) + (2.035) + (3.018), (I) + (2.035) +
(3.019), (I) +(2.035) + (3.020), (I) + (2.035) + (3.021), (I) + (2.035) +(3.022), (I) + (2.035)
+(3.023), (I) + (2.035) + (3.024), (I) + (2.035) + (3.025), (I) + (2.035) + (3.0206), (I) +
(2.035) +(3.027), (I) + (2.035) + (3.028), (I) + (2.035) + (3.029), (I) + (2.035) + (3.030),
(I)+(2.035) + (3.031).

[IpenmnoururenbHbIe KOMOMHAILIMN COSIMHEHHI TakKe BbIOpaHbl u3 rpynmsl (T36),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.036) + (3.001), (I) + (2.036) + (3.002), (I) + (2.036) + (3.003), (I) + (2.036) +
(3.004), (I) + (2.036) + (3.005), (I) +(2.036) + (3.006), (I) + (2.036) + (3.007), (I) + (2.036)
+(3.008), (D) + (2.036) + (3.009), (D) + (2.036) + (3.010), (I) + (2.036) + (3.011), (I) +
(2.036) +(3.012), (I) + (2.036) + (3.013), (I) + (2.036) + (3.014), (I) + (2.036) + (3.015),
(D) + (2.036) + (3.016), (I) + (2.036) + (3.017), (I) + (2.036) + (3.018), (I) + (2.036) +
(3.019), (I) + (2.036) + (3.020), (I) +(2.036) + (3.021), (I) + (2.036) + (3.022), (I) + (2.036)
+(3.023), (D + (2.036) + (3.024), (I) + (2.036) + (3.025), (I) + (2.036) + (3.026), (I) +
(2.036) +(3.027), (I) + (2.036) + (3.028), (I) + (2.036) + (3.029), (I) + (2.036) + (3.030),
(I)+(2.036) + (3.031).



22

IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (137),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) +(2.037) + (3.001), (I) + (2.037) + (3.002), (I) + (2.037) + (3.003), (I) + (2.037) +
(3.004), (I) +(2.037) + (3.005), (I) + (2.037) + (3.006), (I) + (2.037) + (3.007), (I) + (2.037)
+(3.008), (I) +(2.037) + (3.009), (I) + (2.037) + (3.010), (I) + (2.037) + (3.011), () +
(2.037) +(3.012), (I) + (2.037) + (3.013), (I) + (2.037) + (3.014), (I) + (2.037) + (3.015),
(I) + (2.037) + (3.016), (I) + (2.037) + (3.017), (I) + (2.037) + (3.018), (I) + (2.037) +
(3.019), (I) + (2.037) + (3.020), (I) + (2.037) + (3.021), (I) + (2.037) + (3.022), (I) + (2.037)
+(3.023), (D) +(2.037) + (3.024), (I) + (2.037) + (3.025), (I) + (2.037) + (3.026), (I) +
(2.037) +(3.027), (I) + (2.037) + (3.028), (I) + (2.037) + (3.029), (I) + (2.037) + (3.030),
(I)+(2.037) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHHI Takke BbIOpaHbl n3 rpynmsl (1T38),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() +(2.038) + (3.001), (I) + (2.038) + (3.002), (I) + (2.038) + (3.003), (I) + (2.038) +
(3.004), (I) + (2.038) + (3.005), (I) + (2.038) + (3.006), (I) +(2.038) + (3.007), (I) + (2.038)
+ (3.008), (D) + (2.038) + (3.009), (I) + (2.038) + (3.010), (I) + (2.038) + (3.011), (I) +
(2.038) +(3.012), (I) + (2.038) + (3.013), (I) + (2.038) + (3.014), (I) + (2.038) + (3.015),
(I) +(2.038) + (3.016), (I) + (2.038) + (3.017), (I) + (2.038) + (3.018), (I) + (2.038) +
(3.019), (I) +(2.038) + (3.020), (I) + (2.038) + (3.021), (I) +(2.038) +(3.022), (I) + (2.038)
+(3.023), (I) +(2.038) + (3.024), (I) + (2.038) + (3.025), (I) + (2.038) + (3.026), (D) +
(2.038) +(3.027), (I) + (2.038) + (3.028), (I) + (2.038) + (3.029), (I) + (2.038) + (3.030),
(I)+(2.038) + (3.031).

[IpenmnoururenbHbIe KOMOMHAIIMK COSTMHEHHI TakKe BbIOpaHbl u3 rpymnmsl (1T39),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.039) + (3.001), (I) + (2.039) + (3.002), (I) + (2.039) + (3.003), (I) + (2.039) +
(3.004), (I) + (2.039) + (3.005), (I) +(2.039) + (3.006), (I) +(2.039) + (3.007), (I) + (2.039)
+ (3.008), (D) + (2.039) + (3.009), (I) + (2.039) + (3.010), (I) + (2.039) + (3.011), () +
(2.039) + (3.012), (I) + (2.039) + (3.013), (I) + (2.039) + (3.014), (I) + (2.039) + (3.015),
(D) + (2.039) + (3.016), (I) + (2.039) + (3.017), (I) + (2.039) + (3.018), (I) + (2.039) +
(3.019), (I) + (2.039) + (3.020), (I) +(2.039) + (3.021), (I) +(2.039) + (3.022), (I) + (2.039)
+(3.023), (D + (2.039) + (3.024), (D) + (2.039) + (3.025), (D) + (2.039) + (3.026), (I) +
(2.039) +(3.027), (I) + (2.039) + (3.028), (I) + (2.039) + (3.029), (I) + (2.039) + (3.030),
(I)+(2.039) + (3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (T40),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) + (2.040) + (3.001), (I) + (2.040) + (3.002), (I) + (2.040) + (3.003), (I) + (2.040) +
(3.004), (I) + (2.040) + (3.005), (I) + (2.040) + (3.0006), (I) + (2.040) + (3.007), (I) + (2.040)
+ (3.008), (I) + (2.040) + (3.009), (I) + (2.040) + (3.010), (I) + (2.040) + (3.011), () +
(2.040) + (3.012), (I) + (2.040) + (3.013), (I) + (2.040) + (3.014), (I) + (2.040) + (3.015),
(I) + (2.040) + (3.016), (I) + (2.040) + (3.017), (I) + (2.040) + (3.018), (I) + (2.040) +
(3.019), (I) + (2.040) + (3.020), (I) +(2.040) + (3.021), (I) + (2.040) + (3.022), (I) + (2.040)
+(3.023), (D) + (2.040) + (3.024), (I) + (2.040) + (3.025), (I) + (2.040) + (3.026), (I) +
(2.040) + (3.027), (I) + (2.040) + (3.028), (I) + (2.040) + (3.029), (I) + (2.040) + (3.030),
(I) + (2.040) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHMH Takke BbIOpaHbl u3 rpynmsl (T41),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() +(2.041) + (3.001), (I) + (2.041) + (3.002), (I) + (2.041) + (3.003), (I) + (2.041) +
(3.004), (I) + (2.041) + (3.005), (I) + (2.041) + (3.006), (I) + (2.041) + (3.007), (I) + (2.041)
+ (3.008), (D) + (2.041) + (3.009), (D) + (2.041) + (3.010), (I) + (2.041) + (3.011), (I) +
(2.041) + (3.012), (I) + (2.041) + (3.013), (I) + (2.041) + (3.014), (I) + (2.041) + (3.015),
(D) +(2.041) + (3.016), (I) + (2.041) + (3.017), (I) + (2.041) + (3.018), (I) + (2.041) +
(3.019), (I) +(2.041) + (3.020), (I) + (2.041) + (3.021), (I) + (2.041) + (3.022), (I) + (2.041)
+(3.023), (I) + (2.041) + (3.024), (I) + (2.041) + (3.025), (I) + (2.041) + (3.0206), (I) +
(2.041) +(3.027), (I) + (2.041) + (3.028), (I) + (2.041) + (3.029), (I) + (2.041) + (3.030),
(I)+(2.041) + (3.031).

[IpenmnoururenbHbIe KOMOMHAIIMK COSIMHEHHI TakKe BbIOpaHbl u3 rpynmbl (T42),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.042) + (3.001), (I) + (2.042) + (3.002), (I) + (2.042) + (3.003), (I) + (2.042) +
(3.004), (I) + (2.042) + (3.005), (I) +(2.042) + (3.006), (I) + (2.042) + (3.007), (I) + (2.042)
+(3.008), (D) + (2.042) + (3.009), (D + (2.042) + (3.010), (D) + (2.042) + (3.011), (I) +
(2.042) +(3.012), (I) + (2.042) + (3.013), (I) + (2.042) + (3.014), (I) + (2.042) + (3.015),
() + (2.042) + (3.016), (I) + (2.042) + (3.017), (I) + (2.042) + (3.018), (I) + (2.042) +
(3.019), (I) + (2.042) + (3.020), (I) +(2.042) + (3.021), (I) + (2.042) + (3.022), (I) + (2.042)
+(3.023), (D + (2.042) + (3.024), (D + (2.042) + (3.025), (D) + (2.042) + (3.026), (I) +
(2.042) +(3.027), (I) + (2.042) + (3.028), (I) + (2.042) + (3.029), (I) + (2.042) + (3.030),
(I)+(2.042) + (3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHbl u3 rpynmsl (1T43),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) +(2.043) + (3.001), (I) + (2.043) + (3.002), (I) + (2.043) + (3.003), (I) + (2.043) +
(3.004), (I) +(2.043) + (3.005), (I) +(2.043) + (3.0006), (I) + (2.043) + (3.007), (I) + (2.043)
+ (3.008), (I) + (2.043) + (3.009), (I) + (2.043) + (3.010), (I) + (2.043) + (3.011), () +
(2.043) +(3.012), (I) + (2.043) + (3.013), (I) + (2.043) + (3.014), (I) + (2.043) + (3.015),
(I) + (2.043) + (3.016), (I) + (2.043) + (3.017), (I) + (2.043) + (3.018), (I) + (2.043) +
(3.019), (I) + (2.043) + (3.020), (I) +(2.043) + (3.021), (I) +(2.043) + (3.022), (I) + (2.043)
+(3.023), (D) + (2.043) + (3.024), (I) + (2.043) + (3.025), (I) + (2.043) + (3.026), (I) +
(2.043) +(3.027), (I) + (2.043) + (3.028), (I) + (2.043) + (3.029), (I) + (2.043) + (3.030),
(I)+(2.043) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHMIH Takke BbIOpaHbl u3 rpynmsl (1T44),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() + (2.044) + (3.001), (I) + (2.044) + (3.002), (I) + (2.044) + (3.003), (I) + (2.044) +
(3.004), (I) + (2.044) + (3.005), (I) + (2.044) + (3.0006), (I) + (2.044) + (3.007), (I) + (2.044)
+(3.008), (I) + (2.044) + (3.009), (I) + (2.044) + (3.010), (I) + (2.044) + (3.011), (I) +
(2.044) + (3.012), (I) + (2.044) + (3.013), (I) + (2.044) + (3.014), (I) + (2.044) + (3.015),
(I) + (2.044) + (3.016), (I) + (2.044) + (3.017), (I) + (2.044) + (3.018), (I) + (2.044) +
(3.019), (I) + (2.044) + (3.020), (I) + (2.044) + (3.021), (I) + (2.044) + (3.022), (I) + (2.044)
+(3.023), (I) + (2.044) + (3.024), (I) + (2.044) + (3.025), (I) + (2.044) + (3.0206), (I) +
(2.044) + (3.027), (I) + (2.044) + (3.028), (I) + (2.044) + (3.029), (I) + (2.044) + (3.030),
(I)+(2.044) + (3.031).

[IpenmnoururenbHbIe KOMOMHAIIMK COSTMHEHHI TakKe BbIOpaHbl u3 rpynmbl (T45),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.045) + (3.001), (I) + (2.045) + (3.002), (I) + (2.045) + (3.003), (I) + (2.045) +
(3.004), (I) + (2.045) + (3.005), (I) +(2.045) + (3.006), (I) + (2.045) + (3.007), (I) + (2.045)
+ (3.008), (D) + (2.045) + (3.009), (D + (2.045) + (3.010), (D) + (2.045) + (3.011), (I) +
(2.045) +(3.012), (I) + (2.045) + (3.013), (I) + (2.045) + (3.014), (I) + (2.045) + (3.015),
(D) + (2.045) + (3.016), (I) + (2.045) + (3.017), (I) + (2.045) + (3.018), (I) + (2.045) +
(3.019), (I) + (2.045) + (3.020), (I) +(2.045) + (3.021), (I) +(2.045) + (3.022), (I) + (2.045)
+(3.023), (D) + (2.045) + (3.024), (D) + (2.045) + (3.025), (I) + (2.045) + (3.026), (I) +
(2.045) +(3.027), (I) + (2.045) + (3.028), (I) + (2.045) + (3.029), (I) + (2.045) + (3.030),
(I)+(2.045) + (3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHbl u3 rpynnsl (T46),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) + (2.046) + (3.001), (I) + (2.046) + (3.002), (I) + (2.046) + (3.003), (I) + (2.046) +
(3.004), (I) + (2.046) + (3.005), (I) + (2.046) + (3.0006), (I) + (2.046) + (3.007), (I) + (2.046)
+ (3.008), (I) + (2.046) + (3.009), (I) + (2.046) + (3.010), (I) + (2.046) + (3.011), (D) +
(2.046) + (3.012), (I) + (2.046) + (3.013), (I) + (2.046) + (3.014), (I) + (2.046) + (3.015),
(I) + (2.046) + (3.016), (I) + (2.046) + (3.017), (I) + (2.046) + (3.018), (I) + (2.046) +
(3.019), (I) + (2.046) + (3.020), (I) +(2.046) + (3.021), (I) + (2.046) + (3.022), (I) + (2.046)
+(3.023), (D) + (2.046) + (3.024), (I) + (2.046) + (3.025), (I) + (2.046) + (3.026), (I) +
(2.046) + (3.027), (I) + (2.046) + (3.028), (I) + (2.046) + (3.029), (I) + (2.046) + (3.030),
(I) + (2.046) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHHIH Takke BbIOpaHbl u3 rpynmsl (T47),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) +(2.047) + (3.001), (I) + (2.047) + (3.002), (I) + (2.047) + (3.003), (I) + (2.047) +
(3.004), (I) + (2.047) + (3.005), (I) +(2.047) + (3.0006), (I) + (2.047) + (3.007), (I) + (2.047)
+ (3.008), (D) + (2.047) + (3.009), (D) + (2.047) + (3.010), (I) + (2.047) + (3.011), (I) +
(2.047) + (3.012), (I) + (2.047) + (3.013), (I) + (2.047) + (3.014), (I) + (2.047) + (3.015),
(D) + (2.047) + (3.016), (I) + (2.047) + (3.017), (I) + (2.047) + (3.018), (I) + (2.047) +
(3.019), (I) + (2.047) + (3.020), (I) + (2.047) + (3.021), (I) + (2.047) + (3.022), (I) + (2.047)
+(3.023), (I) + (2.047) + (3.024), (I) + (2.047) + (3.025), (I) + (2.047) + (3.0206), (I) +
(2.047) + (3.027), (I) + (2.047) + (3.028), (I) + (2.047) + (3.029), (I) + (2.047) + (3.030),
(I)+(2.047) + (3.031).

[IpenmnoururenbHbIe KOMOMHAILIMK COSIMHEHHI TakKe BbIOpaHbl u3 rpynbl (T48),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(I) + (2.048) + (3.001), (I) + (2.048) + (3.002), (I) + (2.048) + (3.003), (I) + (2.048) +
(3.004), (I) + (2.048) + (3.005), (I) + (2.048) + (3.006), (I) + (2.048) + (3.007), (I) + (2.048)
+ (3.008), (D) + (2.048) + (3.009), (D) + (2.048) + (3.010), (I) + (2.048) + (3.011), (I) +
(2.048) + (3.012), (I) + (2.048) + (3.013), (I) + (2.048) + (3.014), (I) + (2.048) + (3.015),
(D) + (2.048) + (3.016), (I) + (2.048) + (3.017), (I) + (2.048) + (3.018), (I) + (2.048) +
(3.019), (I) + (2.048) + (3.020), (I) + (2.048) + (3.021), (I) +(2.048) + (3.022), (I) + (2.048)
+(3.023), (D + (2.048) + (3.024), (D) + (2.048) + (3.025), (I) + (2.048) + (3.026), (I) +
(2.048) + (3.027), (I) + (2.048) + (3.028), (I) + (2.048) + (3.029), (I) + (2.048) + (3.030),
(I)+(2.048) + (3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (1T49),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) +(2.049) + (3.001), (I) + (2.049) + (3.002), (I) + (2.049) + (3.003), (I) + (2.049) +
(3.004), (I) + (2.049) + (3.005), (I) + (2.049) + (3.0006), (I) + (2.049) + (3.007), (I) + (2.049)
+ (3.008), (I) + (2.049) + (3.009), (I) + (2.049) + (3.010), (I) + (2.049) + (3.011), (I) +
(2.049) + (3.012), (I) + (2.049) + (3.013), (I) + (2.049) + (3.014), (I) + (2.049) + (3.015),
(I + (2.049) + (3.016), (I) + (2.049) + (3.017), (I) + (2.049) + (3.018), (I) + (2.049) +
(3.019), (I) + (2.049) + (3.020), (I) +(2.049) + (3.021), (I) +(2.049) + (3.022), (I) + (2.049)
+(3.023), (D) + (2.049) + (3.024), (D) + (2.049) + (3.025), (I) + (2.049) + (3.026), (I) +
(2.049) + (3.027), (I) + (2.049) + (3.028), (I) + (2.049) + (3.029), (I) + (2.049) + (3.030),
(1) +(2.049) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHHI Takke BbIOpaHbl n3 rpynmsl (T50),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() + (2.050) + (3.001), (I) + (2.050) + (3.002), (I) + (2.050) + (3.003), (I) + (2.050) +
(3.004), (I) + (2.050) + (3.005), (I) + (2.050) + (3.006), (I) + (2.050) + (3.007), (I) + (2.050)
+ (3.008), (D) + (2.050) + (3.009), (I) + (2.050) + (3.010), (I) + (2.050) + (3.011), (I) +
(2.050) + (3.012), (I) + (2.050) + (3.013), (I) + (2.050) + (3.014), (I) + (2.050) + (3.015),
(I) + (2.050) + (3.016), (I) + (2.050) + (3.017), (I) + (2.050) + (3.018), (I) + (2.050) +
(3.019), (I) + (2.050) + (3.020), (I) +(2.050) + (3.021), (I) + (2.050) + (3.022), (I) + (2.050)
+(3.023), (I) + (2.050) + (3.024), (I) + (2.050) + (3.025), (I) + (2.050) + (3.026), (1) +
(2.050) + (3.027), (I) + (2.050) + (3.028), (I) + (2.050) + (3.029), (I) + (2.050) + (3.030),
(I) +(2.050) + (3.031).

[IpenmnoururenbHbIe KOMOMHAILIMK COSIMHEHHI TakKe BbIOpaHbl u3 rpymmbl (T51),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() + (2.051) + (3.001), (I) + (2.051) + (3.002), (I) + (2.051) + (3.003), (I) + (2.051) +
(3.004), (I) + (2.051) + (3.005), (I) + (2.051) + (3.006), (I) + (2.051) + (3.007), (I) + (2.051)
+ (3.008), (D) + (2.051) + (3.009), (I) + (2.051) + (3.010), (I) + (2.051) + (3.011), (I) +
(2.051) +(3.012), (I) + (2.051) + (3.013), (I) + (2.051) + (3.014), (I) + (2.051) + (3.015),
(D) + (2.051) + (3.016), (I) + (2.051) + (3.017), (I) + (2.051) + (3.018), (I) + (2.051) +
(3.019), (I) + (2.051) + (3.020), (I) + (2.051) + (3.021), (I) + (2.051) + (3.022), (I) + (2.051)
+(3.023), (D + (2.051) + (3.024), (D) + (2.051) + (3.025), (I) + (2.051) + (3.026), (I) +
(2.051) +(3.027), (I) + (2.051) + (3.028), (I) + (2.051) + (3.029), (I) + (2.051) + (3.030),
(I)+(2.051) +(3.031).
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IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (1T52),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) +(2.052) + (3.001), (I) + (2.052) + (3.002), (I) + (2.052) + (3.003), (I) + (2.052) +
(3.004), (I) +(2.052) + (3.005), (I) +(2.052) + (3.0006), (I) + (2.052) + (3.007), (I) + (2.052)
+(3.008), (I) + (2.052) + (3.009), (I) + (2.052) + (3.010), (I) + (2.052) + (3.011), () +
(2.052) +(3.012), (I) + (2.052) + (3.013), (I) + (2.052) + (3.014), (I) + (2.052) + (3.015),
(I) + (2.052) + (3.016), (I) + (2.052) + (3.017), (I) + (2.052) + (3.018), (I) + (2.052) +
(3.019), (I) + (2.052) + (3.020), (I) +(2.052) + (3.021), (I) +(2.052) + (3.022), (I) + (2.052)
+(3.023), (D) + (2.052) + (3.024), (I) + (2.052) + (3.025), (I) + (2.052) + (3.026), (I) +
(2.052) +(3.027), (I) + (2.052) + (3.028), (I) + (2.052) + (3.029), (I) + (2.052) + (3.030),
(I)+(2.052) + (3.031).

[IpenmoururenbHbIE KOMOMHAIIMN COSIMHEHMH Takke BbIOpaHbl u3 rpynmsl (T53),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() +(2.053) + (3.001), (I) + (2.053) + (3.002), (I) + (2.053) + (3.003), (I) + (2.053) +
(3.004), (I) + (2.053) + (3.005), (I) +(2.053) + (3.006), (I) + (2.053) +(3.007), (I) + (2.053)
+(3.008), (I) + (2.053) + (3.009), (I) + (2.053) + (3.010), (I) + (2.053) + (3.011), () +
(2.053) +(3.012), (I) + (2.053) + (3.013), (I) + (2.053) + (3.014), (I) + (2.053) + (3.015),
(I) +(2.053) + (3.016), (I) + (2.053) + (3.017), (I) + (2.053) + (3.018), (I) + (2.053) +
(3.019), (I) +(2.053) + (3.020), (I) + (2.053) + (3.021), (I) + (2.053) +(3.022), (I) + (2.053)
+(3.023), (I) + (2.053) + (3.024), (I) + (2.053) + (3.025), (I) + (2.053) + (3.0206), (I) +
(2.053) +(3.027), (I) + (2.053) + (3.028), (I) + (2.053) + (3.029), (I) + (2.053) + (3.030),
(I)+(2.053) + (3.031).

[IpenmnoururenbHbIe KOMOMHAILIMK COSIMHEHHI TakKe BbIOpaHb! u3 rpymnmbl (1T54),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(I) + (2.054) + (3.001), (I) + (2.054) + (3.002), (I) + (2.054) + (3.003), (I) + (2.054) +
(3.004), (I) + (2.054) + (3.005), (I) +(2.054) + (3.006), (I) + (2.054) + (3.007), (I) + (2.054)
+ (3.008), (D) + (2.054) + (3.009), (D) + (2.054) + (3.010), (I) + (2.054) + (3.011), (I) +
(2.054) + (3.012), (I) + (2.054) + (3.013), (I) + (2.054) + (3.014), (I) + (2.054) + (3.015),
() + (2.054) + (3.016), (I) + (2.054) + (3.017), (D) + (2.054) + (3.018), (I) + (2.054) +
(3.019), (I) + (2.054) + (3.020), (I) +(2.054) + (3.021), (I) + (2.054) + (3.022), (I) + (2.054)
+(3.023), (D + (2.054) + (3.024), (D + (2.054) + (3.025), (D) + (2.054) + (3.026), (I) +
(2.054) + (3.027), (I) + (2.054) + (3.028), (I) + (2.054) + (3.029), (I) + (2.054) + (3.030),
(I)+(2.054) + (3.031).



28

IIpenmoururenbHbIe KOMOMHAIIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (T55),
COCTOSILLEN U3 CIAEAYIOLINX CMECEH:
(I) + (2.055) + (3.001), (I) + (2.055) + (3.002), (I) + (2.055) + (3.003), (I) + (2.055) +
(3.004), (I) + (2.055) + (3.005), (I) + (2.055) + (3.0006), (I) + (2.055) +(3.007), (I) + (2.055)
+ (3.008), (I) + (2.055) + (3.009), (I) + (2.055) + (3.010), (I) + (2.055) + (3.011), () +
(2.055) +(3.012), (I) + (2.055) + (3.013), (I) + (2.055) + (3.014), (I) + (2.055) + (3.015),
(I) + (2.055) + (3.016), (I) + (2.055) + (3.017), (I) + (2.055) + (3.018), (I) + (2.055) +
(3.019), (I) + (2.055) + (3.020), (I) +(2.055) + (3.021), (I) + (2.055) + (3.022), (I) + (2.055)
+(3.023), (D) + (2.055) + (3.024), (I) + (2.055) + (3.025), (I) + (2.055) + (3.026), (I) +
(2.055) +(3.027), (I) + (2.055) + (3.028), (I) + (2.055) + (3.029), (I) + (2.055) + (3.030),
(I)+(2.055) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHMH Takke BbIOpaHbl u3 rpynmsl (T56),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
() + (2.056) + (3.001), (I) + (2.056) + (3.002), (I) + (2.056) + (3.003), (I) + (2.056) +
(3.004), (I) + (2.056) + (3.005), (I) +(2.056) + (3.006), (I) + (2.056) + (3.007), (I) + (2.056)
+ (3.008), (D) + (2.056) + (3.009), (I) + (2.056) + (3.010), (I) + (2.056) + (3.011), (I) +
(2.056) + (3.012), (I) + (2.056) + (3.013), (I) + (2.056) + (3.014), (I) + (2.056) + (3.015),
(D) + (2.056) + (3.016), (I) + (2.056) + (3.017), (I) + (2.056) + (3.018), (I) + (2.056) +
(3.019), (I) + (2.056) + (3.020), (I) + (2.056) + (3.021), (I) + (2.056) + (3.022), (I) + (2.056)
+(3.023), (I) + (2.056) + (3.024), (I) + (2.056) + (3.025), (I) + (2.056) + (3.026), (I) +
(2.056) + (3.027), (I) + (2.056) + (3.028), (I) + (2.056) + (3.029), (I) + (2.056) + (3.030),
(I) +(2.056) + (3.031).

[IpenmnoururenbHbIe KOMOMHAIIMN COSTMHEHHI TakKe BbIOpaHbl u3 rpymnmsl (T57),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(I) + (2.057) + (3.001), (I) + (2.057) + (3.002), (I) + (2.057) + (3.003), (I) + (2.057) +
(3.004), (I) + (2.057) + (3.005), (I) + (2.057) + (3.006), (I) + (2.057) + (3.007), (I) + (2.057)
+ (3.008), (D) + (2.057) + (3.009), (D) + (2.057) + (3.010), (D) + (2.057) + (3.011), (I) +
(2.057) +(3.012), (I) + (2.057) + (3.013), (I) + (2.057) + (3.014), () + (2.057) + (3.015),
() + (2.057) + (3.016), (I) + (2.057) + (3.017), (I) + (2.057) + (3.018), (I) + (2.057) +
(3.019), (I) + (2.057) + (3.020), (I) + (2.057) + (3.021), (I) + (2.057) + (3.022), (I) + (2.057)
+(3.023), () + (2.057) + (3.024), (I) + (2.057) + (3.025), (I) + (2.057) + (3.026), (I) +
(2.057) +(3.027), (I) + (2.057) + (3.028), (I) + (2.057) + (3.029), (I) + (2.057) + (3.030),
(I)+(2.057) + (3.031).
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IIpenmoururenbHbIe KOMOMHALIMN COEMHEHMI Takke BbIOpaHb! u3 rpynmsl (T58),
COCTOSILLIEN U3 CIAEAYIOLINX CMECEH:
(I) + (2.058) + (3.001), (I) + (2.058) + (3.002), (I) + (2.058) + (3.003), (I) + (2.058) +
(3.004), (I) + (2.058) + (3.005), (I) + (2.058) + (3.0006), (I) + (2.058) + (3.007), (I) + (2.058)
+(3.008), (I) + (2.058) + (3.009), (I) + (2.058) + (3.010), (I) + (2.058) + (3.011), (I) +
(2.058) +(3.012), (I) + (2.058) + (3.013), (I) + (2.058) + (3.014), (I) + (2.058) + (3.015),
(I) + (2.058) + (3.016), (I) + (2.058) + (3.017), (I) + (2.058) + (3.018), (I) + (2.058) +
(3.019), (I) + (2.058) + (3.020), (I) + (2.058) + (3.021), (I) +(2.058) + (3.022), (I) + (2.058)
+(3.023), (D + (2.058) + (3.024), (D) + (2.058) + (3.025), (I) + (2.058) + (3.026), (I) +
(2.058) +(3.027), (I) + (2.058) + (3.028), (I) + (2.058) + (3.029), (I) + (2.058) + (3.030),
(I)+(2.058) + (3.031).

[IpenmoururenbHbIe KOMOMHAIIMN COSIMHEHHIH Takke BbIOpaHb! n3 rpynmsl (T59),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) +(2.059) + (3.001), (I) + (2.059) + (3.002), (I) + (2.059) + (3.003), (I) + (2.059) +
(3.004), (I) + (2.059) + (3.005), (I) +(2.059) + (3.006), (I) + (2.059) + (3.007), (I) + (2.059)
+(3.008), (I) + (2.059) + (3.009), (I) + (2.059) + (3.010), (I) + (2.059) + (3.011), (I) +
(2.059) + (3.012), (I) + (2.059) + (3.013), (I) + (2.059) + (3.014), (I) + (2.059) + (3.015),
(D) + (2.059) + (3.016), (I) + (2.059) + (3.017), (I) + (2.059) + (3.018), (I) + (2.059) +
(3.019), (I) +(2.059) + (3.020), (I) +(2.059) + (3.021), (I) + (2.059) + (3.022), (I) + (2.059)
+(3.023), (I) + (2.059) + (3.024), (I) + (2.059) + (3.025), (I) + (2.059) + (3.026), (D) +
(2.059) + (3.027), (I) + (2.059) + (3.028), (I) + (2.059) + (3.029), (I) + (2.059) + (3.030),
(I)+(2.059) + (3.031).

[IpenmnoururenbHbIe KOMOMHAIIMN COSIMHEHHI TakKe BbIOpaHbl u3 rpynmsl (T60),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(D) + (2.060) + (3.001), (I) + (2.060) + (3.002), (I) + (2.060) + (3.003), (I) + (2.060) +
(3.004), (I) + (2.060) + (3.005), (I) + (2.060) + (3.006), (I) + (2.060) + (3.007), (I) + (2.060)
+ (3.008), (D) + (2.060) + (3.009), (I) + (2.060) + (3.010), (I) + (2.060) + (3.011), (I) +
(2.060) + (3.012), (I) + (2.060) + (3.013), (I) + (2.060) + (3.014), (I) + (2.060) + (3.015),
(D) + (2.060) + (3.016), (I) + (2.060) + (3.017), (I) + (2.060) + (3.018), (I) + (2.060) +
(3.019), (I) + (2.060) + (3.020), (I) + (2.060) + (3.021), (I) + (2.060) + (3.022), (I) + (2.060)
+(3.023), (D + (2.060) + (3.024), (I) + (2.060) + (3.025), (I) + (2.060) + (3.026), (I) +
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(2.060) + (3.027), () + (2.060) + (3.028), (I) + (2.060) + (3.029), (I) + (2.060) + (3.030),
(1) + (2.060) + (3.031).

bonee MPEANOYTUTCIIbHBIMU SABJIAIOTCA KOM6I/IHaLII/II/I COeI[HHEHPlﬁ, Bbl6paHHbIe n3

rpynn (T2), (T5), (T7), (T17), (T19), (T21), (T27), (T38) u (T60).

Kak ormeuanocs Bbiine, (I) orHocurcs k coenunennto (I-1), coenunenmnto (I-2) wmu
ux cmecsiMm. [Ipennoururensuo, B rpymmes (T1) to (T60) (I) mpencrasnsier coboii

coenunenue (I-1).

B komOunanusix cornacHo u3zobOperenmio, comepxaummx cmech (I-1) u (I-2),
coenuHenus (I-1) u (I-2) MOryT mpUCYTCTBOBATH B MIMPOKOM AHana3oHe 3(pQekTHBHOrO
maccoBoro cootHomenust (I-1) : (I-2), Hampumep, B amamasone 100,000:1 - 1:100,
NPEANOYTUTENBHO B MaccoBoM coorHomenun 100:1 - 1:100, nmpeamoutuTenbHO B
mMaccoBoM cooTHomeHun S50:1 - 1:50, HamOonee mnpennoYTUTETHHO B MAacCCOBOM
coorHomeHnu 20:1 - 1:20. JlomomuurensHbiMu cootHotenusimu (I-1) : (I-2), kotopeie
MOTYT HCHOJNB30BAThCSl COTJIACHO HACTOSINEMY H300pPETEHMIO C  BO3PACTAOLINM
MPEANOYTEHUEM B IPUBEAEHHOM Nopsake, ABstoTCs: 95:1 - 1:95, 90:1 - 1:90, 85:1 - 1:85,
80:1 - 1:80, 75:1 - 1:75, 70:1 - 1:70, 65:1 - 1:65, 60:1 - 1:60, 55:1 - 1:55, 45:1 - 1:45, 40:1
- 1:40,35:1 - 1:35,30:1 - 1:30,25:1 - 1:25, 15:1 - 1:15, 10:1 - 1:10, 5:1 - 1:5, 4:1 - 1:4, 3:1
-1:3,2:1-1:2.

JononauTensHpMEI cooTHOLIEHHMH (I-1) : (I-2), KOTOpBIE MOT'YT HCHIOIB30BATHCS
COTJIACHO HACTOsILIEMY M300peTeHHto, sBisttores: 95:1 - 1:1, 90:1 - 1:1, 85:1 - 1:1, 80:1 -
1:1,75:1-1:1,70:1-1:1,65:1-1:1,60:1 - 1:1, 55:1 - 1:1,45:1-1:1, 40:1 - 1:1, 35:1 - 11,
30:1-1:1,25:1-1:1,15:1-1:1,10:1 - 1:1, 5:1-1:1,4:1 - 1:1,3:1 - 1:1, 2:1 - 1: 1.

JononautensabiMU cooTHomeHus M (I-1) : (I-2), koTopbie MOTYT HCTIOIB30BATHCS
COTJIACHO HACTOsIIeMy u3odperenuto, siystores: 1:1 - 1:95, 1:1 - 1:90, 1:1 - 1:85, 1:1 -
1:80, 1:1 - 1:75, 1:1 - 1.70, 1:1 - 1:65, 1:1 - 1.60, 1:1 - 1:55, 1:1 - 1:45, 1:1 - 1:40, 1:1 -
1:35,1:1-1:30, 1:1-1:25, 1.1 - 1:15, 1:1 - 1:10, 1:1 - 1:5, 1:1 - 1:4, 1:1 - 1:3, 1:1 - 1:2.

Eme Gonee nmpennoyruTenbHble KOMOMHALIMN COSIUHEHUI BBIOPAHBI U3 TPYIIITBI
(T1-A), cocTosiiueli 3 CIEAYIOINX CMECEH:
() +(2.002) + (3.003), (I) + (2.002) + (3.012), (I) + (2.002) + (3.016), (I) + (2.002) +
(3.017), (I) + (2.002) + (3.020), (I) +(2.002) + (3.025), (I) + (2.002) + (3.026), (I) + (2.002)
+(3.030), (I) + (2.002) + (3.031).
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Eme Oonee mpenmouruTenpHble KOMOWHALMK COENMHEHUI Tak)Ke BBIOPAHbBI M3
rpynmsl (T2-A), cocTosiiei u3 cneayommux cMecei:
(I) + (2.005) + (3.003), (I) + (2.005) + (3.012), () + (2.005) + (3.016), (I) + (2.005) +
(3.017), (I) + (2.005) + (3.020), (I) + (2.005) + (3.025), (I) + (2.005) + (3.026), (I) + (2.005)
+(3.030), (I) + (2.005) + (3.031).

Eme Oonee mpeamodtuTeNibHbie KOMOMHAIMKM COSMUHEHHH TaK)Ke BBIOpPAHBI M3
rpynmsl (T3-A), cocTosiieit U3 Caeayommux cMecei:
() + (2.007) + (3.003), (I) + (2.007) + (3.012), (I) + (2.007) + (3.016), (I) + (2.007) +
(3.017), (I) + (2.007) + (3.020), (1) + (2.007) + (3.025), (I) + (2.007) + (3.026), (I) + (2.007)
+(3.030), (I) + (2.007) + (3.031).

Eme Oonee mpenmoyruTenbHble KOMOWHALIMK COENWHEHUH TakXKe BBIOPAHBI M3
rpynmsl (T4-A), cocTosiei u3 cnenyommux cMecei:
(D) +(2.017) + (3.003), (I) + (2.017) + (3.012), (I) + (2.017) + (3.016), (I) + (2.017) +
(3.017), (I) + (2.017) + (3.020), (I) + (2.017) + (3.025), (I) + (2.017) + (3.026), (I) + (2.017)
+(3.030), (I) + (2.017) + (3.031).

Eme Oonee mpenmouruTenbHble KOMOWHALMK COENMHEHUI Tak)Ke BBIOPAHBI M3
rpynmsl (T5-A), cocrosiiei u3 cneayommux cMecei:
(D) +(2.019) + (3.003), (I) + (2.019) + (3.012), (I) + (2.019) + (3.016), (I) + (2.019) +
(3.017), () + (2.019) + (3.020), (I) + (2.019) + (3.025), (I) + (2.019) + (3.026), (I) + (2.019)
+(3.030), (I) + (2.019) + (3.031).

Eme Oonee mpenmoyrutenbHble KOMOWHALIMK COENUHEHUH TakXKe BBIOPAHBI M3
rpynmsl (T6-A), cocTosiiei u3 Cneayommux cMecei:
(I) +(2.021) + (3.003), (I) + (2.021) + (3.012), (I) + (2.021) + (3.016), (I) + (2.021) +
(3.017), () +(2.021) + (3.020), (I) + (2.021) + (3.025), (I) + (2.021) + (3.026), (I) + (2.021)
+(3.030), () +(2.021) + (3.031).

Eme Oonee mpenmoyruTenbHble KOMOMHALIMM COENWHEHUH TakXKe BBIOPAHBI M3
rpynmsl (T7-A), cocTosimei u3 cnenyommux cMecei:
(D) + (2.027) + (3.003), (I) + (2.027) + (3.012), (I) + (2.027) + (3.016), (I) + (2.027) +
(3.017), (I) + (2.027) + (3.020), (I) +(2.027) + (3.025), (I) + (2.027) + (3.026), (I) + (2.027)
+(3.030), (I) + (2.027) + (3.031).

Eme Oonee mpenmouruTenbHble KOMOWHALIMK COENMHEHUI Tak)Ke BBIOPAHbBI M3

rpynmsl (T8-A), cocrosiiei u3 cnenyommux cMecei:
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(@) + (2.038) + (3.003), (I) + (2.038) + (3.012), (I) + (2.038) + (3.016), (I) + (2.038) +
(3.017), (I) + (2.038) + (3.020), (I) + (2.038) + (3.025), (I) + (2.038) + (3.026), (I) + (2.038)
+(3.030), (I) + (2.038) + (3.031).

Eme Gonee mpenmoyrutenbHble KOMOWHALIMK COENUHEHUIH TakXKe BBHIOPAHbBI M3
rpynel (T9-A), cocrosiimelt U3 CaeayomuxX CMECei:
(I) + (2.060) + (3.003), (I) + (2.060) + (3.012), (I) + (2.060) + (3.016), (I) + (2.060) +
(3.017), (I) + (2.060) + (3.020), (I) + (2.060) + (3.025), (I) + (2.060) + (3.026), (I) + (2.060)
+(3.030), (I) + (2.060) + (3.031).

Eme Gonee nmpennoyrutenbHble KOMOWHALIMK COENMHEHUI BBIOPAHBI U3 TPYIIITBI
(T1-A’), cocTosimmeii u3 CIenyOLUIX CMECEH:
() + (2.002) + (3.003), (I) + (2.002) + (3.012), (I) + (2.002) + (3.016), (I) + (2.002) +
(3.017), (I) + (2.002) + (3.020), (I) + (2.002) + (3.025), (I) + (2.002) + (3.026).

Eme Oonee mpenmoyruTenpHble KOMOWHALIMK COENMHEHHH TakXKe BBIOPAHBI M3
rpynmsl (T2-A’), cocrosieli U3 CIeAYIOINX CMeCeit:
() + (2.005) + (3.003), (I) + (2.005) + (3.012), (I) + (2.005) + (3.016), (I) + (2.005) +
(3.017), (I) + (2.005) + (3.020), (I) + (2.005) + (3.025), (I) + (2.005) + (3.026).

Eme Oonee mpenmouruTenbHble KOMOWHALIMN COENMHEHUI Tak)Ke BBIOPAHBI M3
rpynmnsl (T3-A’), cocrosieli U3 ClIeayOINX CMeceil:
(I) +(2.007) + (3.003), (I) + (2.007) + (3.012), (I) + (2.007) + (3.016), (I) + (2.007) +
(3.017), (I) + (2.007) + (3.020), (I) + (2.007) + (3.025), (I) + (2.007) + (3.026).

Eme Oonee mpenmoyrutenbHble KOMOWHALIMK COENUHEHUH TakKXKe BBIOPAHBI M3
rpynmsl (T4-A’), cocrosiieli U3 CIeAYIOINX CMeCeit:
(I) + (2.017) + (3.003), (I) + (2.017) + (3.012), (I) + (2.017) + (3.016), (I) + (2.017) +
(3.017), (D + (2.017) + (3.020), (D) + (2.017) + (3.025), (I) + (2.017) + (3.026).

Eme Oonee mpenmoyrutenbHble KOMOWHALIMK COENWHEHUH Tak)Ke BBIOPAHBI M3
rpynmsl (T5-A’), cocrosieli U3 CIeAYIOINX CMeCeit:
() + (2.019) + (3.003), (I) + (2.019) + (3.012), (I) + (2.019) + (3.016), (I) + (2.019) +
(3.017), (I) + (2.019) + (3.020), (I) + (2.019) + (3.025), (I) + (2.019) + (3.026).

Eme Oonee mpenmoyruTenpHble KOMOWHALIMK COENMHEHUI Tak)Ke BBIOPAHBI M3
rpynmsl (T6-A’), cocrosieli U3 CIeAYIOINX CMeCeit:
(D) +(2.021) + (3.003), (I) + (2.021) + (3.012), (I) + (2.021) + (3.016), (I) + (2.021) +
(3.017), (I) + (2.021) + (3.020), (I) + (2.021) + (3.025), (I) + (2.021) + (3.026).
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Eme Oonee mpenmouruTenpHble KOMOWHALMK COENMHEHUI Tak)Ke BBIOPAHbBI M3
rpynmsl (T7-A’), cocrosieli U3 ClIeAYIOINX CMeCeit:
(D) +(2.027) + (3.003), (I) + (2.027) + (3.012), (I) + (2.027) + (3.016), (I) + (2.027) +
(3.017), (I) + (2.027) + (3.020), (I) + (2.027) + (3.025), (I) + (2.027) + (3.026).

Eme Gonee mpenmoyrutenbHble KOMOWHALIMU COSTUHEHUI Tak)Ke BBHIOPAHBI U3
rpymrsl (T8-A’), cocTose U3 CIeAyOIINX CMeCek:
(I) + (2.038) + (3.003), (I) + (2.038) + (3.012), (I) + (2.038) + (3.016), (I) + (2.038) +
(3.017), (I) + (2.038) + (3.020), (I) + (2.038) + (3.025), (I) + (2.038) + (3.026).

Eme Oonee mpenmoyrutenbHble KOMOMHALIMK COENWHEHUH TakXKe BBIOPAHBI M3
rpynmsl (T9-A'), cocrosimei U3 CIeayoLUX CMECeH:
(D) + (2.060) + (3.003), (I) + (2.060) + (3.012), (I) + (2.060) + (3.016), (I) + (2.060) +
(3.017), (I) + (2.060) + (3.020), (I) + (2.060) + (3.025), (I) + (2.060) + (3.026).

[Ipennoururensho, B rpynmax (T1-A) - (T9-A) u (T1-A") - (T9-A") coennnenmue (I)

npeacTassier coboit coenunenue (I-1).

Eme Gonee nmpennoyruTenbHble KOMOMHALIMN COEIUHEHUI BBIOPAHBI U3 TPYIIIIBI

(T1-B), cocrosimeii U3 caenyommux KOMONHALNT:

(I) +(2.005) + (3.012), (I) + (2.005) + (3.020), (I) + (2.005) + (3.030),
(I)+(2.017) +(3.012), (I) + (2.017) + (3.020), (I) + (2.017) + (3.030),
(I)+(2.019) + (3.012), (I) + (2.019) + (3.020), (I) + (2.019) + (3.030),
(I)+(2.027) + (3.012), (I) + (2.027) + (3.020), (I) + (2.027) + (3.030),
(I)+(2.038) +(3.012), (I) + (2.038) + (3.020), (I) + (2.038) + (3.030),
(I) +(2.060) + (3.012), (I) + (2.060) + (3.020), (I) + (2.060) + (3.030).

Haunbonee mpeamouTtuTenbHble KOMOMHAIIMNA COENUHEHUH BBIOPAHBI M3 TPYIIIBI

(T1-1B), cocrosmei U3 ClenyOIUX KOMOMHAIHA:

(I-1) + (2.005) + (3.012), (I-1) + (2.005) + (3.020), (I-1) + (2.005) + (3.030),
(I-1) +(2.017) + (3.012), (I-1) + (2.017) + (3.020), (I-1) + (2.017) + (3.030),
(I-1) +(2.019) + (3.012), (I-1) + (2.019) + (3.020), (I-1) + (2.019) + (3.030),
(I-1) +(2.027) + (3.012), (I-1) + (2.027) + (3.020), (I-1) + (2.027) + (3.030),
(I-1) +(2.038) + (3.012), (I-1) + (2.038) + (3.020), (I-1) + (2.038) + (3.030),
(I-1) + (2.060) + (3.012), (I-1) + (2.060) + (3.020), (I-1) + (2.060) + (3.030).

B xomOuHammsix cormacHo wu3obOperenmto coeaunenus (A) u (B) moryr

NPUCYTCTBOBATh B IIMPOKOM Juarna3oHe 3¢¢dexkTuBHOro mMaccoBoro coorHomeHus A:B,
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Harpumep, B nuanasone 1000:1 - 1:1000, 750:1 - 1:750, 500:1 - 1:500, 400:1 - 1:400, 300:1
- 1:300, 250:1 - 1:250, 200:1 - 1:200, 150:1 - 1:150, 100:1 - 1:100, npeanOYTUTENBHO B
maccoBoM cooTtHomeHun 50:1 - 1:50, nHamOonee mnpeanoYTUTENIBHO B MAacCOBOM
cootHomenuu 20:1 - 1:20. JlononHUTENbHBIME COOTHOLIEHUSIMU A:B, KOTOpbIE MOTYyT
UCIIOJIb30BATHCS COTJIACHO HACTOSIIEMY M300PETEHHIO C BO3PACTAOIIUM IPENIOYTeHHEM
B [IPUBEJIEHHOM MoOpsifke, SBIstoTes: 95:1 - 1:95,90:1 - 1:90, 85:1 - 1:85, 80:1 - 1:80, 75:1
-1:75,70:1-1:70,65:1 - 1:65,60:1 - 1:60, 55:1 - 1:55,45:1 - 1:45,40:1 - 1:40, 35:1 - 1:35,
30:1-1:30,25:1-1:25,15:1-1:15,10:1-1:10,5:1-1:5,4:1-1:4,3:1-1:3,2:1-1:2.

JloTIOTHUTETPHBIMUA  COOTHOIICHUsIMU  A:B, KOTOpble MOTYT HCIIONB30BATHCS
COTJIAaCHO HacTosieMy u3odperenuro, spisiroresi: 1000:1 - 1:1, 750:1 - 1:1, 500:1 - 1:1,
250:1-1:1,95:1-1:1,90:1 - 1:1, 85:1 - 1:1, 80:1 - 1:1, 75:1 - 1:1, 70:1 - 1:1, 65:1 - 1:1,
60:1-1:1,55:1-1:1,45:1-1:1,40:1-1:1,35:1-1:1,30:1-1:1,25:1-1:1, 15:1 - 1:1, 10:1
-1:1,5:1-1:1,4:1-1:1,3:1-1:1, 2:1 - 1:1.

JIOTIONTHUTENPHBIMUA COOTHOIICHUsIMU A:B, KOTOpble MOTYT HCIIONB30BATHCS
COTJIaCHO HacTosIeMy uzodperenuro, sisysirorest: 1:1 - 1:1000, 1:1 - 1:750, 1:1 - 1:500, 1:1
-1:250, 1:1-1:95,1:1 -1:90, 1:1 - 1:85, 1:1 - 1:80, 1:1 - 1:75, 1:1 - 1:70, 1:1 - 1:65, 1:1 -
1:60, 1:1 - 1:55, 1:1 - 1:45, 1:1 - 1:40, 1:1 - 1:35, 1.1 - 1:30, 1:1 - 125, 1:1 - 1:15, 1:1 -
1:10, 1:1-1:5, 1:1-1:4, 1:1 - 1:3, 1.1 - 1:2.

B komOumHammsix cormacHo wu3oOperennto coeamuenust (A) u (C) wmoryr
IPHUCYTCTBOBATh B LIMPOKOM AnanasoHe 3(p¢PeKTHBHOro MaccoBoro cootHommenus A:C,
Hanpumep, B nuanazone 1000:1 - 1:1000, 750:1 - 1:750, 500:1 - 1:500, 400:1 - 1:400, 300:1
- 1:300, 250:1 - 1:250, 200:1 - 1:200, 150:1 - 1:150, 100:1 - 1:100, npeanOYTUTENBHO B
mMaccoBoM cooTtHomeHun 50:1 - 1:50, nHamOosee mnpennodTUTEIHHO B MAacCCOBOM
cootHommeHuu 20:1 - 1:20. JlonomHurenbHbIMU cooTHOLIEHUAMU A:C, KOTOpble MOTYT
UCTIOJIb30BATHCS COTJIACHO HACTOSIIIEMY M300PETEHHIO C BO3PACTAOIINM MPEAIIOYTEHHEM
B IPUBEAECHHOM nopsiake, ABstoTes: 95:1 - 1:95, 90:1 - 1:90, 85:1 - 1:85, 80:1 - 1:80, 75:1
-1:75,70:1-1:70,65:1 - 1:65,60:1 - 1:60, 55:1 - 1:55,45:1 - 1:45, 40:1 - 1:40, 35:1 - 1:35,
30:1-1:30,25:1-1:25,15:1-1:15,10:1-1:10,5:1-1:5,4:1-1:4,3:1-1.3,2:1-1:2.

I[OHO.]'[HI/ITeJ'IbeIMI/I COOTHOLICHUAMN AIC, KOTOpPBIE MOTIYT HCIIOJIB30BATHCA
COTJIAaCHO HacTosimeMy u3oopereHuro, spisiroresi: 1000:1 - 1:1, 750:1 - 1:1, 500:1 - 1:1,

250:1-1:1,95:1 - 1:1,90:1 - 1:1, 85:1 - 1:1, 80:1 - 1:1, 75:1 - 1:1, 70:1 - 1:1, 65:1 - 1:1,
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60:1-1:1,55:1-1:1,45:1-1:1,40:1-1:1,35:1-1:1,30:1-1:1,25:1-1:1, 15:1 - 1:1, 10:1
-1:1,5:1-1:1,4:1-1:1,3:1-1:1, 2:1 - 1:1.

HOHOJ'IHI/ITeJ'IbeIMI/I COOTHOLICHUAMMN AIC, KOTOpBIE MOTI'YT HCIIOJIB30BATHCA
COTJIACHO HACTOsIIEMy u300peTenuto, siBysitorest: 1:1 - 1:1000, 1:1 - 1:750, 1:1 - 1:500, 1:1
-1:250, 1:1-1:95,1:1 -1:90, 1:1 - 1:85, 1.1 - 1:80, 1:1 - 1:75, 1:1 - 1:70, 1:1 - 1:65, 1:1 -
1:60, 1:1 - 1:55, 1:1 - 1:45, 1:1 - 1:40, 1:1 - 1:35, 1:1 - 1:30, 1:1 - 1:25, 1:1 - 1:15, 1:1 -
1:10, 1:1-1:5, 1:1-1:4, 1:1 - 1:3, 1:1 - 1:2.

B xomOuHammsix cornacHo m3oOpereHuro takke coenuneHust (B) u (C) moryr
NPUCYTCTBOBATh B HIMPOKOM 1uana3one 3¢¢ekTuBHOro maccoBoro cootHouenus: B:C.
CooTBercTByIOIIIEE MAacCOBOE COOTHOIIEHHE aBTOMATHYECKH OINpEefeNnsercss u3

BBIOPAHHBIX MacCOBBIX cooTHoLeHui A:B u A:C.

Ecmun mpucyrctByror Oonee opHoro, Hampumep, 2 wim 3, coemuHeHusi (B),
MacCOBO€ COOTHOLIEHHE OTHOCUTCA K 00IIeMy KOJIn4uecTBy coennHenus (B), T.e. k cymme
KOJIMYeCcTBAa Kaknoro coenuHenus (B), mpucyrcrByromero B KOMOMHALMH. 3ITO
NPUMEHHUMO C COOTBETCTBYIOIIMMHU HW3MEHEHUSIMH, €CIIU MPHCYTCTBYIOT OoJiee OIHOTO,
HarpuMmep, 2 wnu 3, coenuHeHus (C), T.e. B TaKOM Clydae MaccOBO€ COOTHOIIEHHE
OTHOCHTCS K o0mmemy konuuectBy coequHeHus (C), T.€. K CyMMe KOJIMYECTBa KaXKIOTro
coenunenusi (C), TPUCYTCTBYIOLIEro B KOMOWHAIMH. JTO NPUMEHHMO C
COOTBETCTBYIOLIMMHU U3MEHEHUSIMHU, €CJTU MPUCYTCTBYIOT 2 coequHenus (A), T.e. cmech (I-
1) u (I-2), T.e. B TaKOM Cllyyae MacCOBOE COOTHOLIEHUE OTHOCUTCS K OOLIEMY KOJTHMYECTBY
coenuHeHusi (A), T.€. K CyMMe KOJIMYECTBA KAJKAOTO COeqUHEHUs (A), MPUCYTCTBYIOIIETO

B KOMOUWHALIMH.

H3zomepur

Kak yxe ykasbiBasioch Bbiie, coequHenus (I-1) u (I-2) MoryT mpucyTcTBOBaTh B
BUJIE Pa3HBIX CTEPEON30MePOB. B 3aBUCHMOCTH OT CBOMCTB 3aMecTuTenei coenrnenus (B)
u (C), a Taxke coenunenws (B) u (C) MOTYyT MpHCYTCTBOBATh B KOMOMHAIUSIX COSNMHEHHIHA
10 M300PETEHHUIO B BUIE PA3IIMYHBIX CTEPEOH30MEPOB. TakMMHU CTEPEOHN30MEPaMH MOTYT
OBbITh, HAITPUMEP, SHAHTUOMEPHI, THACTEPEOMEPBI, ATPONIOU30MEPHI HITH T€OMETPHYECKIE
u3oMepbl. COOTBETCTBEHHO M300PETEHNE OTHOCHTCS KaK K YHUCTBIM M30MEpaM, TaK M K
MOOBIM CMeCSM JaHHBIX HM30MepOB. B Tex ciydasx, KOrja COEAMHEHHE MOXKET
NPUCYTCTBOBATh B JIBYX MM OoJiee TayTOMEPHBIX (OpMax B PaBHOBECHH, B CIIy4ae, €CIIU

MO TEKCTY YINOMUHACTCA OAHA TAYyTOMEPHAA (1)opMa COCAUHEHUA, TO TaAKOC YIIOMUHAHHEC
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BKJIIOYAEeT BCE TayToMepHble (opMmbl. B Tex ciyuasx, KOrga COEJUHEHHE MOXKET
NPUCYTCTBOBATh B W30MEPHBIX W/WIIM TayTOMEPHBIX (OpMax, Takoe COCAMHEHHE IpU
YIOMHMHAHUU 1O TEKCTY HACTOSLIErO JOKYMEHTA TAK:KE BKJIIOYAET, B COOTBETCTBYIOIIMX
CITy4asix, COOTBETCTBYIOIINE H30MEPHBIE W/UIIN TayTOMEPHbIE (POPMBI MJTH UX CMECH, JTaXe

€CJI OHU HE YIIOMSIHYThI OTEJIBHO.
Comu / N-Oxcuowr

B 3aBUCHMOCTH OT CBOWCTB 3aMECTHTEJeH COCAMHEHUs, NMPUCYTCTBYIOLINE B
KOMOMHAIMAX COCOUHEHUH TI0 H300pETeHHI0, MOTyT MPHUCYTCTBOBaTh B (hopme
CBOOOZHOTO COEMUHEHMsT M/MJIM UX COJIbBATA, W/HMJIM arpOXUMHYECKH aKTUBHOW COJIH,

n/mnu N-okxcuaa.

AFDOXI/IMI/I'IGCKPI AKTHUBHBIC COJIM BKJIIOUAIOT KHCJIIOTHO-aJAUTHUBHBIE COJIN

HEOPraHMYECKNX M OPTaHWYECKHUX KHUCJIOT, a TakKXKe COJM OOBIUHBIX OCHOBAHHH.
[TpumepaMy HEOPTaHMUYECKUX KHUCIOT SIBISIFOTCS TaJIOr€HBOJOPOIHBIE KUCIIOTHI, TAKHE
Kak (pTOPBOIOPOA, XJIOPOBOAOPOA, OPOMOBOIOPOA M MONOBOAOPOX, CEpHAasi KUCIOTA,
oprodochopHast KHCIIOTa M a30THAsT KHUCIOTA, a TaKXKe COJMM KHCJIOT, TaKhe Kak
oucynbar Hatpus u Oucyiabdar kamus. I[IpuMeHUMBbIE OpPraHUYECKHE KHUCJIOTHI
BKJIFOYAIOT, HAlpHMeEP, MYPaBbUHYI KHCIOTY, KapOOHOBYIO KHCJIOTY U aJIKaHOBBIE
KUCJIOTBI, TAKHE KaK YKCYCHAsl KHCIOTa, TPU(PTOPYKCYCHAsI KUCIIOTA, TPUXJIOPYKCYCHAsI
KUCJIOTA U TIPOITHOHOBAsA KUCJIOTA, & TAKXKe IVINKOJIEBasi KMCJI0Ta, THOLIMAHOBAs KUCIIOTA,
MOJIOYHAsI KHUCIIOTa, SIHTApHAs KHUCJIOTA, JHUMOHHAs KHUCIIOTa, OEH30HHasi KHUCIIOTa,
KOpUYHAs KHUCIIOTa, IIaBejieBas KHCJIOTAa, HACBILEHHbIE MM MOHO- WM
IMHEHACHIIIEHHbIE JKHPHBbIE KHCIOTBI ¢ 6 - 20 aromMamu yriiepona, MOHO3(HPEI
ANKUJICEPHOH KHCJIOTBI, AJIKUJICYJIb(OHOBbIE KHUCIOTHI (CyJb(OHOBBIE KHCIOTBHI C
HEPA3BETBJIICHHBIMU WJIH Pa3BETBJIIEHHBIMHU AJKHJIbHBIMU paaukanamu ¢ 1 - 20 aromamu
yriepona), Aapwicysib(OHOBbIE KHCIOTHl WM  apWIANCYJIb(OHOBBIE  KHCIIOTHI
(apoMaTHuecKue paauKabl, TaKue Kak peHnT 1 HaQ T, KOTOpbIE HECYT OAHY WU JBE
TPYMITbI CYJIbHOHOBOUM KUCIIOTHI), aKuiapochoHoBbie KUCTOTHI ((POChOHOBBIE KUCTOTHI
C HEPa3BETBJIICHHBIMU MJIH PA3BETBICHHBIMH AJKWIBHBIME pafukanamu ¢ 1 - 20 aromamu
yraepona), apwiochoHOBBIE  KUCIOTHI Wik aprigupocHOHOBBIE  KUCIOTHI
(apoMaTHuecKue paauKalibl, TaKue Kak GeHu1 u HapTHII, KOTOpbIe HECYT OAWH WM JBA
panukana (GocHoHOBOM KHUCIOTHI), TAE aJKWI- U apuji- pPaguKaabl MOTYT HECTH

NOTNOJHUTENIbHbIE  3aMECTUTENIH,  Hampumep, I-TOJNYOJICYJb(OHOBass  KUCIOTA,
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CATMLIMJIOBAsT KUCJIOTA, M-aMUHOCAJTUIIMIIOBAsT KUCJIOTA, 2-PpeHOKCHOeH30HHAasT KUCIOTa,

2-alleTOKCUOEH30MHAasT KUCIIOTA.

ConbBaThl COEAMHEHUMN, MPUCYTCTBYIOIIMX B KOMOWHAIMSX COEOUHEHUN IO
U300pEeTEHHI0, WM WX COJIU SIBIISIFOTCS CTEXHOMETPUYECKMMU KOMITO3HULIMSMHU

COEMHEHHH C PACTBOPUTEIISIMU.

N-okcuAbl COETUHEHUH, MPHUCYTCTBYIOIIMX B KOMOWMHAIMAX COSOUHEHHUH I10
U300pETEHUIO, MIIH UX TPOMEKYTOUHBIX COEIMHEHUH MOTYT OBITh MOJTYYEHbI MPOCTHIMU
ciocodamu ¢ MPUMEHEHHWEM OOBIYHBIX MPOLIECCOB, HANMpUMep, myTeM N-OKHUCIeHHS C
nepekucsio Bopopona (H»O:), Hangkucioramu, Hampumep, HAACEPHOH KHUCIOTOH WM
HaKapOOHOBBIMU KHCJIOTAMH, TAKUMH KaK METa-XJIOPNEePOKCUOEH30MHAsl KUCIIOTa WIH

MePOKCOMOHOCepHast kuciiota (kuciora Kapo).

Hanpumep, coorBercTByromue N-OKCHABI MOTYT OBITh  TMONYYEHBI C
UCIIOJIb30BAHUEM B KaueCTBE UCXOAHBIX COOTBETCTBYIOIINUX COEMHEHUN C MPUMEHEHHEM
TPaAULIMOHHBIX METOOB OKHCJICHUs, HAIPpUMep, 3a C4eT 0OpabOTKH 3THUX COETUHEHHIl
OpPraHMYECKON MEPKUCIOTOH, TAaKOW Kak MeTaxjopnepOeH30WHas KHCIOoTa (HampuMep,
WO-A 2003/64572 wmmu J. Med. Chem. 38 (11), 1892-1903, 1995); wm c
HEOPTraHMYECKUMH OKHCIUTENSIMH, TaKUMH Kak mepekuch Bomopona (e.g. J. Heterocyc.
Chem. 18 (7), 1305-1308, 1981) umu okcoH (e.g. J. Am. Chem. Soc. 123 (25), 5962-5973,
2001). B pesynbrare OKHCIEHUS MOTYT MOJYYUTHCS YMCThIe MOHO-N-OKHCIIBI M CMECh
pa3HbIX N-OKCHI0B, KOTOPBIE MOXKHO Pa3AEIUTh TPAAULIMOHHBIMUA METOIAMH, TAKUMHU KaK

xpomarorpadusi.
Kpucmannuueckas ¢hopma

CoenuHeHus, MPUCYTCTBYIOIINE B KOMOMHALIMSAX COSTUHEHUH MO N300PETEHUIO 10
HACTOSIIIEMY U300PETEHUIO, MOTYT CYIIECTBOBAThH B PA3IMYHBIX KPUCTAJUTMYECKUX W/UJTH
amopdubix ¢dopmax. Kpucrammudeckue ¢HOpMbI BKIIFOYAIOT HECOJIbBATHPOBAHHBIE

KPUCTAJUTHUECKHE (POPMBI, COJTBbBATHI M THIPATBHL.
IIpenapamusnsie popyol

Hacrosiimee u3o0peTeHne Takke OTHOCHTCS K KOMIO3UIWSIM JJist OOpBOBI C
HEXKEIIATCJIbHBIMU MUKPOOPTraHU3MaMu, BK.]'II-OLIaI-OH_Ieﬁ KOM6I/IHaI_II/IIO COGI[I/IHeHI/Iﬁ I10
HacroseMy usobpereHuro. C HCNOIb30BaHHEM KOMIO3ULNN MOXET OCYIIECTBIISATHCS

00paboTKa caMUX MUKPOOPTAHU3MOB H/HJTH MECTa UX OOUTAHMSL.
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Komnosurws copepkut oaHy KOMOWHALIMIO COETUHEHUH 10 M300pETeHHI0 U, I10
MEHBIIEM Mepe, OIHO AarpOHOMHYECKH IIPUEMJIEMOE BCIIOMOTaTEILHOE BEIIECTBO,

HarpuMep, HOCUTENb(-1) /UM IOBEPXHOCTHO-AaKTHBHOE BELIECTBO(-a).

Hocurens mpexacrasnsier co0Oil TBepmoe WM JKHAKOE, HPUPOAHOE HIIH
CUHTETHYECKOEe, OPraHMYeCKOe WJIM HEOPraHHM4YeCKOe BEIIECTBO, KOTOpOe OOBIYHO
ABjseTcs MHepTHBIM. Kak mpaBmiio, HocuTenb MoBbIIAET 3(P(EeKTHBHOCTh HAHECEHUs
aKTHBHBIX COENWHEHWH, HANpUMep, Ha pacTEHHs, YaCTH pPACTeHHH WM HAa CEeMeHa.
[TpuMepbl COOTBETCTBYIOIIMX TBEPHAbIX HOCHUTEJNEH BKIIOYAIOT, MOMHUMO MPOYEro, COJH
aMMOHUS, TIOPOLIOK €CTECTBEHHO! FOPHOM MOPO/bI, HAIPUMED, KAOJIHMHBI, TJIMHBI, TAJbK,
MeJI, KBapll, aTTalyJbrUT, MOHTMOPWUIOHMT M JHATOMOBYIO 3€MJIIO, M ITOPOLIOK
CHHTETUYECKOW TOPHOW IMOPOIBI, HAMPUMEP, TOHKOM3MEIbYEHHBIA JTUOKCHI KPEMHHUS,
TJIMHO3€M M CHJHMKAThL IIpuMeprl OOBIMHO HCMONB3YIOIINUXCS TBEPABIX HOCHTENEH s
NOJTyYeHHS TPAHYJI BKIIOYAIOT, TOMUMO MPOYEro: H3MENbYeHHbIE U (PPaKIIMOHUPOBAHHBIE
€CTECTBEHHbIE IMOPOABL, TaKHe KaK KaJbLUT, Mpamop, IMeM3a, CEMHOJUT U JOJOMHT, a
TaK)XKe€ CHHTETUUECKHE IPAHYJISIThI U3 HEOPTAHMUYECKUX U OPrAaHUYECKUX MYK U TPAHYJIATHI
U3 OPraHUYECKOro MaTepualia, TAKOro Kak Oymara, OIWIKH, CKOPITyIia KOKOCOBOTO OpeXa,
NIOYATKH KyKypy3bl H creOnu Tabaka. [IpuMeps! COOTBETCTBYIOIINX JKHIKUX HOCHUTENEH
BKJIFOYAIOT, TIOMHMO IPOYEro, BOAY, OPTaHMYECKHE PACTBOPUTENH U MX KOMOMHALIUH.
IIpumepbl COOTBETCTBYIOIIMX PACTBOPHUTENEH BKIIOUAIOT IOJNAPHbIE U HENOJSIPHbIE
OpraHMYecKue XHUMHYECKHe >KHIKOCTH, HalpuMep, W3 KJIAcCOB AapOMAaTUYeCKUX U
HEeapOMaTHYECKHUX YIJIEBOJOPOIOB (TAaKMUX KaK LUKJIOreKCaH, MapapuHbl, aIKUIOEH30JIb],
KCHJIOJ, TOJYOJI, aJIKWIHA(TAIMHBL, XJIOPUPOBAHHBIE APOMATUYECKUE COCTUHEHUS WM
XJIOPUPOBaHHbIE ATU(ATHYECKUE YIIIEBOAOPOIbI, TAKUE KaK XJIOPOSH30JIbI, XJIOPITHIICHBI
WM METHJICHXJIOPHUN), CIIUPTHI U TIOJIHOJIBI (KOTOpPbIE, IPU HEOOXOIUMOCTH, MOTYT TaK)Ke
OBITh 3aMelIeHbl, 00Pa30BbIBATH MPOCTON M/WIIM CIOXKHBIA 3(HpP), KETOHBI (TaKHE Kak
alleTOH, METIJI3THIKETOH, METUIIM300y TUIIKETOH WJIM LUKJIOT€KCAHOH), CIIOJKHBIE 3P
(BKJTFOUAST YKUPBI U Maciia) U (I )3 Upbl, HE3aMELIEHHbIE U 3aMELIeHHbIE AMIHBI, AMHIbI
(Takme kak AuMeTUI(GOpPMaMHT), TAKTaMBbI (Takue Kak N-aJKHITHPPOIUIOHBI) U JTAKTOHBL,
cynb(oHBI 1 CyIb(OKCHABI (Takue Kak AUMeTHIICYIbdokcua). Hocutenem Takxke MOXKeT
SIBJISITbCSL CKMDKEHHBIM Ta30BbI pa30aBUTENb T. €. JKUAKOCTb, KOTOpash MpU OOBIYHOM
TEMIIEpaType U OOBIMHOM IABJICHUH HAXOAUTCS B Ta3000pa3HOM COCTOSHHUHM, HAIPUMED,
a3pO30JIbHBIE TPOIIEIUIEHTHI, TAKUE KaK TaJlOreHyIJeBOAOPOAbl, OyTaH, MPOMaH, a30T U

AUOKCHUA yrjepoaa. KonugecTso HOCHUTEJIS, KaK IPaBUJIO, HAXOAUTCS B AUAIIA30HE 1 -
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99,99%, mpenmnouturenbHO S - 99,9%, Oonee mpeamnoututensHo 10 - 99,5%, Haubonee

npeanoutuTesbHo 20 - 99 mac.% KOMITO3ULIUH.

ITOBEpXHOCTHO-aKTUBHOE BEINECTBO MOJKET MPENACTABIATh COOONW HMOHHOE
(KaTHOHHOE MJIM aHMOHHOE) WJIM HEMOHHOE MTOBEPXHOCTHO-aKTHBHOE BEIIECTBO, TAKOE KaK
WOHHBI WJIM HEMOHHBIH 3MyJbrarop(-bl), NeHooOpaszoBaTenb(-u), aucreprarop(-bl),
CMAuUBAKOIINN areHT(-bl) W JEOOble MX cMmecH. IIpuMmepsl TaKMX COOTBETCTBYIOIIUX
TIOBEPXHOCTHO-AKTUBHBIX BEINECTB BKIIFOYAIOT, MOMUMO MPOYEro, CONU MOIHAKPUIOBON
KUCJIOTBL, COJIM  JIMTHOCYJIb(OHOBOH  KHCIOTBI, CONMH  (DEHOJICYJIb(OHOBOH WM
Ha(TaneHCyIb(OHOBOM KUCIIOTHI, MOJMKOHAEHCATHI STUJIEH- W/ WM MPOIMWICHOKCHIA C
JKUPHBIMH CIMPTAMU WM C SKUPHBIMH KHCJIOTAMH, WJIH C aMHHAMH JKUPHOTO psiaa
(cnoxHble 3(UpPbI  TONHOKCHATHIEHA U JKHPHOW KHCJIOTBL, TPOCTbie SPUPHI
NOJIMOKCHATHIEHA M JKUPHOrO  COMPTA,  HANpUMep,  MPOCTbie  3(HUPbHI
AITKWJIAP WITTOJTUTIIMKOIIS ), 3aMeleHHbIe (PEeHOMBI (TPEATOUTUTENBHO AJKHII(PEHONBI WITH
apundenonsr), comu 3PUPOB CyIb(POSHTAPHOW KUCIOTHL, TPOU3BOAHBIC TAaypHHA
(MpeamouTHTENHLHO AITKWJITAyPaThl), 3¢ upsI docdoproit KUCJIOTbI
MOJIN3TOKCHJIMPOBAHHBIX CIUPTOB WM (PEHOJIOB, 3(PUPbI KUPHOW KHCIOTHI MOJHOJIOB,
NPOM3BOJHBIE COENWHEHWH, copepikamme Cyibdarsl, CyiabpoHaTel U  (docdarsl,
(Hanpumep, anKWiICyNb(pOHATHL, ANKHWICYJIb(AThl, apUICYJIb(pOHATB]) U OEJKOBbIE
TUAPOJIM3ATHL, JIUTHOCYJIb(MUTHBIN IETOK 1 METWILEIUIoN03a. [1oBepXHOCTHO-aKTUBHOE
BELIECTBO OOBIYHO HCHOJIB3YETCs, KOrZla COeANHEHUE M3 KOMOWHALMK COeTUHEHHH IO
M300pETEeHNI0O W/WIIM  HOCHUTENIb HEPAaCTBOPMMBI B BOAE, HO MPUMEHSIOTCS C
UCTIONIb30BaHHEeM BOAbL. ECIM OHM NPHUCYTCTBYIOT, TO KOJMYECTBO MOBEPXHOCTHO-

AKTUBHBIX BELLECTB OOBIYHO cocTaBiisieT 5 - 40 mac.% oT 00Lel MacChl KOMITO3ULIMN.

prrI/Ie NpUMEPBI  COOTBETCTBYIOINWX BCIOMOTaTCJIbHBIX BEIICCTB BKIIHOYAKOT

BOJIOOTTAJIKUBAIOIINE AreHThbl, CHKKATUBBI, CBS3YIOIINE BellecTBa (aAre3uBbl, BEIIECTBA
IUIl TIOBBIIICHUST KJIEHKOCTH, 3aKpelUTeNld, TaKue Kak KapOOKCUMETHIIIEIUTION03a,
HaTypaJibHble U CHHTETUYECKUE TIOJUMEPDI B (DOPME TOPOIIKOB, TPAaHYJI UITH JIATEKCHBIX
IWMCTIEPCHI, TaKWe KaKk TyMMHApaOWK, TMOJUBHHUIOBBIA CIUPT U TOJHUBHHUJIALIETAT,
HaTypaibHble (Qochonunuasl, Takue Kak 1edaqrHbIl U JIEHMUTUHBL, W CUHTETHUYECKHE
dbochonunuapl, TOTUBHHIINHPPOIUAOH W THIIO3d), 3aryCTUTENH, CTa0WIN3aTOPhI
(Hampumep, CTaOMJTH3aTOPBI X0JI071a, KOHCEPBAHTBI, AHTHOKCHU/IAHTHI,
CBETOCTA0MJIM3ATOPhl WJIM APYTrH€ areHThl, YJYUILIAOIIUe XUMHUYECKYI0 W/ WU

¢bu3nIeckyr0 CTaOMIIBHOCTh), KPAaCUTEIH WIM MUTMEHThl (TaKue KaK HEOPraHUYeCKHe
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IMUIMCHTBI, HaHpI/IMep, OKCHJ KECJIE3a, OKCHJ] TUTaHa U 6ep.]'II/IHCKa,$I CHUHDb, OpFaHI/IquKI/Ie
KPacUTEJIH, HAIIPUMEp, AJTU3aPHH, a30- U (PTaIOLHaHIHOBbIE METAJUTHIECKHUE KPACUTEITH),
TICHOTAaCUTEIIN (Haan/IMep, CUJIMKOHOBBIC TICHOTACUTCIIN U CTeapaT MaFHI/IH), KOHCCpBaHTbI
(Hanpumep, auxyopdeH u noayGopmanb OEH3UIOBOIO CIUPTA), BTOPUYHBIE 3aryCTHTENN
(MpOM3BOAHBIE  IIEJUTFOJIO3bI,  NMPOU3BOAHBIE  AKPHJIOBOH  KHUCJOTBL,  KCAHTaH,
MOIU(HUIUPOBAHHBIE TJIWHBI M TOHKOWU3MEJIbYEHHBIH MTHOKCUA KPEMHHs), KIeHKHe
BE€LIECTBA, FI/I66epe.IUII/IHbI )51 TEXHOJOTUYCCKHUEC BCITIOMOTraTCJIbHBIC CpeI[CTBa,
MHUHEpAJIbHbIE M pACTUTENbHbIE Macjia, apOMaTU3UPYIOIIHE BEINECTBa, BOCKH,
nuUTaTebHbIE BELIECTBA (BKJIFOYAss MUKPOIJIEMEHTHI, TAKHE KaK COJIM JKEJie3a, MapraHIia,
Oopa, memu, kobanmbTa, MOJMOAEHA W LIMHK), 3alIUTHBIE KOJUIOWIbL, TUKCOTPOITHBIE

BEIIECTBA, ICHETPAHTBI, CCKBECTPAHTDI U KOMHJ’IGKCOO6pa30BaTeJ'II/I.

BbiOOp BCIIOMOraTeNpHBIX BEIIECTB 3aBUCHT OT MPENNONaraeMoro crocoba
NPUMEHEHNs KOMOMHALINH COEIMHEHUH 110 M300PETEeH IO W/WITH OT (PU3NYECKUX CBOHCTB.
Kpome Toro, BcnomorarteibHble BEIECTBA MOT'YT ObITh BBIOPAHBI TAKMM 00Pa3oM, YTOOBI
NpUaTh ONpENeNieHHbIe CBOHCTBA (TEXHUUECKHE, (pr3mueckue W/uim OHONOTrHYEeCcKHe
CBOICTBA) TpenapaTHBHbIM (popMamM/KOMIOZUIUAM MM (OpMaM AJisl UCIIOIb30BAHMUS,
NOJYyYeHHbIM M3 Takux  coexuHeHud. Ilyrem  BbiOOpa  COOTBETCTBYIOLIHMX
BCIIOMOTATENbHBIX BELIECTB MOXXHO H3rOTABIMBATH KOMIIO3UIIMH B 3aBHCUMOCTH OT

KOHKPETHBIX MOTPEOHOCTEH.

Kommnosuimst moxxer ObiTb B Jr0OOW 0ObIMHOI (hopme, Takol Kak pacTBOp
(HanpuMep, BOAHBIN PACTBOP), IMYJIBCHSI, CMAUUBAEMbIN TIOPOLIOK, CYCIIEH3Hs HA BOTHOMN
WIM MAaCJIsIHOM OCHOBE, MOPOUIOK, IBbUIEBUAHBIM Ipernapar, Iacra, pacTBOPUMBIMA
TIOPOILOK, PACTBOPHMbIE IPaHYJIbI, TPAHYJIBI I Pa30pPOCHOTO BHECEHMS, KOHLIEHTPATHI
CYCHIOAMYJIbCUM, HATypajibHble WJIM CHHTETUYECKHE TMPOAYKTHL, IPOMUTAHHBIE
KOMOHMHAIMEH COSIMHEHHUH 10 M300PETEeHHIO, YIOOPEHUs], a TaKyK€ MUKPOKATICYJISILHH B
NOJMMEpHOM  BemectBe. KOMOHMHAIMs COGOMHEHHH 1O HM300PETEHHIO MOXKET

NPUCYTCTBOBATH B JOPME CYCIIEH3UH, IMYJIbCHHU U PacTBOPA.

[IpenapartuBHble (OPMBI MOTYT OBITh TOJYYEHbI H3BECTHBIMU CIIOCOOAMHU,
HaTpuMep, MyTeM CMEIIMBAHUS AKTUBHBIX WHTPEIUCHTOB, MO MEHbINEH Mepe, ¢ OTHUM

BCIIOMOT'aTCJIbHBIM BEIICCTBOM.

KOMHOSI/ILII/ISI MOXET MNPEAOCTABIIATHCA KOHCUHOMY IIOJIb3OBATCIIFO B BUIAC

npemnapara, roroBoro K JMNOIPUMEHCHUIO, T.€. KOMIIO3ULIMM MOI'YT HAHOCHUTBCA
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HEMIOCPECACTBEHHO HA PACTCHHSA WM CEMCHA C IMOMOINbIO NOAXOAALICTO YCTpOﬁCTBa,
TAKOI'0 KakK OINPBICKUBATCIIb UJIN PACTIBLUIUTECIIb. B kauecte AJIbTCPHATUBbI, KOMITO3ULIUN
MOT'yT IPE€AOCTABIIATHCS KOHEYHOMY IMOJIB30BATEIIIO B BUAC KOHLICHTPATOB, KOTOPBIC NEPE

HCIIOJIb30BAHUECM HeO6XO)II/IMO p836aBJI$ITb, NpeaArnoOITUTCIIbHO BOJIOM.

[TpenaparuBHbie Gopmer 00bMHO comepskar ot 0,01 mo 99 mac.%, ot 0,05 mo 98
mac.%, npeanoururenbHo oT 0,1 1o 95 mac.%, Oosee npennoututenbHo oT 0,5 10 90%,
HaunOosiee npeanoutuTesibHO OT 1 10 80 Mac.% KOMOWMHALIMU COeMUHEHMI HACTOSIIErO
u3o00pereHusi. ECiu KOMITO3UIIMST CONEPKUT ABAa WM OOjiee aKTUBHBIX HMHIPEIMEHTA,
yKa3aHHbIE TUATIA30HbI OTHOCITCS K OOIIEMY KOJMYECTBY KOMOMHALIMU COSIMHEHUH IO

HACTOSIIIEMY U300PETEHHIO.

OxapakTepr30BaHHbIE BBIIIE MPENapaTUBHBIE (POPMBI MOT'YT HCIIOIB30BATHCS IS
OoppObI € HEXENaTeNbHBIMH MHKPOOPTaHM3MaMH 3a CUET WX HAHECEHUS Ha

MHKPOOPTaHU3MBbI H/WIJIN UX PaioH paclipOCTPAHEHUS.

B OnHOM KOHKPETHOM BapHaHTE OCYLIECTBJICHHS H300peTeHHs KOMOMHALS
COEMMHEHUI TNpPENOCTaBNIsAeTCS B pacmblisieMoll (opMme, MO3BOINSIOIEH HAHOCHTH €€
pacrnbuleHHEeM. B 1aHHOM BapuaHTe OCYLIECTBIIEHHsS] KOMOWHALNS COEAMHEHUH COTJIACHO
U300pETEHNI0  MPENOCTABISIETCS B BHAE  KOMIIO3ULMM/TIPENapaTuBHOW  (pOpMBI,
BKJIFOYAOLIEH aKTUBHBIE MHIPEIUEHTHI U, 10 MEHBbLIEH Mepe, OANH NOAXOMALINN KUTKUNA

HOCHTCIIb.

[Momxonsmue S>KUIKUE HOCUTENH MPEATNOYTHTENbHO BBIOMPAIOT W3  BOJBI,
OpPraHUYECKUX pAcCTBOpUTENIEH W MX KOMOMHAIMH. boyiee NpenrnouTUTENbHO >KUIKHMA

HOCHUTECIIb NTIPEACTABIACT coboii BOAY WK CMECH BOAbI U OPraHUYCCKOTO PaCTBOPUTEIIA.

HpeHHOIITI/ITeJIbeIMI/I NMOAXOAAIINMU OPTraHUYCCKUMU PACTBOPUTEIISAMUA ABJIAIOTCA

PacTBOPUTEIH, KOTOpPbIE y3ke ObLIN OMUCAHBI BBIIIIE.

KonuuecTBo KHIKOTO HOCHTENSI, KaK TMPABUIIO, HAXOMUTCS B auama3oHe | —
99,99%, mpeanoututesibHO 5 — 99,9%, Oonee npennoururensHo 10 — 99,5%, Haubosee

npeanoutuTesbHo 20 — 99 mac.% KOMITO3ULIUU.

[IpenmoururenbHo, UTOOBI  pacmbpUIsieMas  KOMIO3ULHS — JOTOJHHUTEIBHO
cozieprkalia, O MEHBIIEH MEpe, OJHO MOBEPXHOCTHO-aKTUBHOE BemecTBo. lloaxonsamue
MOBEPXHOCTHO-aKTHBHbBIE BEIECTBA OMMCcaHbl Bbille. Crofa Takke MOXKET BXOAMTH IO
KpalHell Mepe OAMH NOMOJHUTEIbHBbIM BCIIOMOTATENIbHBINA 3JIEMEHT, KaK OTMEYasIoCh

BBIIIEC.
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IIpeanouyrurensHO, pacnbulsieMass KOMIIO3MLIMS — NPEACTABI€HA B BHJE
SMyJBTUPYEMOTO  KOHLEHTpaTra WM  CyCIIEH3MOHHOTO  KOHLEHTpara, Oosnee
MPEANOYTUTENBHO 3MYJIbIUPYEMOIO KOHLIEHTPATA, COAEPIKALIETO AKTUBHBIE HHIPEIUEHTHI
B oOmem kommuectBe or 20 mo 400 r/m, mpeanmourutenbHo ot 40 mo 200 r/n, wim
CYCIIEH3MOHHOTO KOHLIEHTPAaTa, COMEPIKAIero akTHBHbIE MHIPEAMEHTHl B O0IIEeM

konuuecte oT 50 1o 500 r/n, mpegnourutenasHo ot 100 o 400 /.

ITony4yenue ykazaHHBIX KOHLIEHTPATOB XOPOIIO U3BECTHO CHELIUMATIUCTAM B TaHHON
obnactu. Hampumep, smynbrupyemeie KoHieHTparsl (DK) MOKHO MONy4YHTH MyTeM
PACTBOPEHMSI JKEJIAEMOr0 KOJIMYECTBA AKTUBHBIX HHIPEANEHTOB, Hanpumep, ot 20 1o 400
r Ha uTp KoHueHTparta u oT 50 go 100 r Ha IUTP KOHLIEHTpAaTa MO KpalHEeH Mepe OAHOrOo
MOBEPXHOCTHO-aKTHUBHOI'O  BEIECTBA B HEPACTBOPUMOM B BOAE OPraHUYECKOM
pacTBOpUTENie, HANpUMEp, B apOMaTHYECKOM YIJIEBOAOPOAE WIH BOAOPACTBOPHUMOM
OpPraHMYEeCKOM  pacTtBopuTene,  Hampumep,  N-meTwr-2-nuppoimunoH  (NMP),
aumetwicynbpokcun (AMCO), v-Oytuponakron. CycnensuonHbie koHIEeHTpaThl (CK)
MO’KHO MOJY4YUTh MyTEM CMELIMBAHUS JKEJIAEMOr0 KOJIMYECTBA aKTUBHBIX UHIPEIUEHTOB,
Hanpumep, ot 50 1o 500 r Ha uTp KoHUEeHTpata, OT 20 1o 100 r Ha IUTP KOHLEHTpaTa 1o
KpaliHel Mepe OAHOr0 MOBEPXHOCTHO-aKTMBHOrO Bewectsa M OoT 1 no 20 r Ha jutp
KOHLIEHTpaTa MO KpaliHeH Mepe OIHOIO CBS3YIOLIETrO BEIECTBA W/WIM BTOPUYHOIO

3aryCTuTeJsl U CyCriCHAUPOBAHUA 3TOH CMeCH B BOJIE.

IIpennouturenbHO, Nepes HAHECEHHEM YKa3aHHBIX KOHLIEHTPATOB Ha pacTeHUE
WJIH €0 YaCTh KOHLIEHTPAT pa30aBisitoT BOAOI. bosee mpennouTHTenbHo, My JIbrUpyeMbIi
KOHIIEHTPAT WU CyCIIEH3UOHHBII KOHILIEHTPAT CMEIINBAIOT C BOAOH B TAKOM KOJIMUECTBE,
YTOOBI MOJYYUTh OO0 KOHLIEHTPALIMIO AKTUBHBIX MHIPEIUEHTOB B MOJYUYEHHOH CMECH

ot 0,1 no 5, npennoututensHo ot 0,2 10 2, Oonee npennoyTuTebHO OT 0,25 no 1 /1.
JononnumensHovie akmusHvie unepeOUeHnvl

KomOuHaumm coequHeHn Mo HacTosIIeMy H300PETEHHUI0 MOTYT HCIIOIb30BAThCS
B OTZIEIbHOCTH WJIM B BU/I€ KOMITO3ULIUH / TIpeTapaTUBHBIX (JOPM M MOTYT CMEIITNBATHCS C
JOTOJHUTEIbHBIMU W3BECTHBIMU  AKTUBHBIMM  HWHIPEIUEHTaMH, HanpUMep,
OakTepuIMaaMy, aKapULUAAMH, HEMATOUWAAMH WJIM WHCEKTHULIHMIAMHU C LENbI0 TaKUM
o0pa3oM pacUIMpHUTh, HANPHUMEP, CIEKTP AKTUBHOCTH WM MNPENOTBPATUTH pPa3BUTHE

CTOMKOCTH.
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HpI/IMeHI/IMbIe BELICCTBA AJId HUCIOJB30BaHHSA B CMECH BKIIHOYAKOT, HAIPpUMED,
WHCCKTULUADBI, aKAapULUAbI, HCMATOLUABI, a TAKXKE 6aKTepI/ILII/II[I:>I (TaK)Ke CM. CHpaBO‘{HI/IK

NeCTULUNIOB, 14-e u3nanue).

Taxxke BO3MOMKHBI CMECH C WHBIMH H3BECTHBIMU AKTHBHBIMHU HUHIPECOANECHTAMU,
TaKUMH KaK Fep6I/IL[I/I)1bI, HJIk C ynO6peHI/I${MI/I WK pEryJIATOpaMu poCTa, aHTUAOTaAMU

W/WIA CUTHAJIBHBIMHA X UMUYECKUMH BCILICCTBAMMU.

B kayecTBe mNpHMEPOB AareHTOB OHMOJIOTHYECKOH OOpBOBL, KOTOPBIE MOKHO
UCIIOJIb30BaTh B COYETAHHMM C KOMOMHAIIMSMHU COENUHEHHH MO HM300pPETEeHHIO, MOKHO

NPUBECTHU CIIEAYIOLINE:
(A) ArTubakTepranbHble areHThI, BBIOPAHHBIC M3 TPYIIIIHI:
(A) ArTHOaKTEpHATTEHBIE CPENICTBA, BHIOPAHHBIC U3 CIEAYIOIIEH TPYIIIEI

(A1) Oaxrepun, Hampumep, (Al.1) Bacillus subtilis, B 4acTHOCTH, IITaMM
QST713/AQ713 (moctaBisiembiii kak SERENADE OPTI win SERENADE ASO
kommnannu Bayer CropScience LP, CIIIA, ¢ Ne noctyma NRRL B21661 u onucaHHbIi B
narente CIIIA Ne 6,060,051); (A1.2) Bacillus amyloliquefaciens, B 4aCTHOCTH, IITaMM
D747 (nmocraensiembrii kak Double Nickel™ xommanmu Certis, CIIIA, ¢ HOMepom
nocryna FERM BP-8234 u packpsiteiii B marente CIIIA Ne 7,094,592); (A1.3) Bacillus
pumilus, B yactHocty, wtamM BU F-33 (¢ Ne noctyna NRRL 50185); (A1.4) Bacillus
subtilis var. amyloliquefaciens mramv FZB24 (nocrasnsemslit kak Taegro® kxoMnanuu
Novozymes, CIIIA); (A1.5) wramm Paenibacillus sp. ¢ Ne nocrynma NRRL B-50972 wnu
Ne nocrynma NRRL B-67129 u onucansbiii B MeKayHapOIHOW MATEHTHOH MyOJHKaIMK

Ne WO 2016/154297; u

(A2) rpubsl, Hanpumep, (A2.1) Aureobasidium pullulans, B dacTHOCTH,
Onmacrocrioppl mramMmma DSM14940; (A2.2) Aureobasidium pullulans Gnacrocnopsl
mramma DSM 14941; (A2.3) Aureobasidium pullulans, B vactHOCTH, cCMecu OiacTocrop

mramMmmoB DSM 14940 u DSM 14941
(B) buonoruueckne GpyHruuuabl, BHIOPAHHbIE U3 CIEAYIOLIEH IPYIIIIbL:

(B1) Oaxrepun, nanpumep, (Bl.1) Bacillus subfilis, B 4acTHOCTH, IITaMM
QST713/AQ713 (moctaBisiembiii kak SERENADE OPTI wim SERENADE ASO
kommnannu Bayer CropScience LP, CIIIA, ¢ Ne noctyma NRRL B21661 u onucaHHbIi B
naterre CIIIA Ne 6,060,051); (B1.2) Bacillus pumilus, B uactHOCTH, mTamm QST2808
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(mocraBnsiembliit kak SONATA® kommanuu Bayer CropScience LP, CIIIA, ¢ Ne noctyna
NRRL B-30087 u onucannsiii B naterre CIIA Ne 6,245,551); (B1.3) Bacillus pumilus,
B yactHocTH, mtaMM GB34 (mocrasnsemsbrit kak Yield Shield® xommanuu Bayer AG,
DE); (B1.4) Bacillus pumilus, B yactHocty, mramm BU F-33 (¢ Ne moctyma NRRL
50185); (B1.5) Bacillus amyloliquefaciens, B vactHocTH, mutamm D747 (nocTtaBnsiemMbiii
kak Double Nickel™ kommnanuu Certis, CIIIA, ¢ Homepom noctyna FERM BP-8234 u
packpeiteiii B marente CIIIA Ne 7,094,592); (B1.6) Bacillus subtilis Y1336
(nocraBnsembrii  kak  BIOBAC® WP  xommanmu  Bion-Tech,  TaiiBaus,
3aperuCTPUPOBAHHBIN  Kak  Owonorudeckmii  (yHruumn Ha  TaliBaHe — mox
perucTpauuoOHHbBIMU HOMepamu 4764, 5454, 5096 u 5277), (B1.7) wramm Bacillus
amyloliquefaciens MBI 600 (nocrasnsiembrii kak SUBTILEX komnanuu BASF SE);
(B1.8) Bacillus subtilis mramm GBO3 (mocraBnsiemsrii kak Kodiak® kommnanmu Bayer
AG, DE); (B1.9) wramm Bacillus subtilis var. amyloliquefaciens FZB24 (noctaBisieMblii
komnanueit Novozymes Biologicals Inc., Salem, Virginia unu Syngenta Crop Protection,
LLC, Greensboro, Cesepnas Kapomuna kak gpyarumma TAEGRO® unu TAEGRO® ECO
(Peructpatmonnsiii  Ne EPA 70127-5); (B1.10) Bacillus mycoides, wzonsar J
(mocraBmsiembrii kak BmJ TGAI nwim WG kommnanuu Certis USA); (B1.11) Bacillus
licheniformis, B wactHocTH, mTamMm SB3086 (mocraBisembrii xak EcoGuard TM
Biofungicide and Green Releaf komnanuu Novozymes); (B1.12) mramm Paenibacillus
sp. ¢ Ne noctyma NRRL B-50972 unu Ne noctyma NRRL B-67129 u onucanHblii B
MesknyHaponHoit natenTHo myonukanun Ne WO 2016/154297.

B HEKOTOpBIX BapuaHTaX OCYINECTBJIEHUS, CPENCTBO OHOJOTHYECKOH OOpbOBI
npencrasisier coboit wramm Bacillus subtilis v Bacillus amyloliquefaciens, xotopbiii
NPOU3BOJUT COCAMHEHHE THMAa (PEHrMIUHA WM TUTMIACTATHHA, COCOHMHEHHE THIIa
UTypUHA, W/WIM COeOUHEHHEe Tuma cypdaxTuHa. {1 MOmydeHus: JOMONHUTEIbHON
uH(popManMu cMOTpHTE Clienyrouyo 0030pHYyr0 ctateto: Ongena, M., et al., “Bacillus
Lipopeptides: Versatile Weapons for Plant Disease Biocontrol,” Trends in Microbiology,
toMm 16, Ne 3, mapt 2008, ctp. 115-125. [lItammer Bacillus, cnocoOHbIE TPOMYLIUPOBATH
naunonentuabl, BkmodaroT Bacillus subtilis QST713 (noctansembiii kak SERENADE
OPTI wiu SERENADE ASO komnanuu Bayer CropScience LP, CIIA, ¢ Ne nocryma
NRRL B21661 u onucannsiii B marente CLIA Ne 6,060,051), Bacillus amyloliquefaciens
mramm D747 (nocraensiemsiii kak Double Nickel™ xommnanun Certis, CIIIA, ¢ Homepom

noctyna FERM BP-8234 u packpsirsiii B marenre CLIIA Ne 7,094,592); Bacillus subtilis
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MBI600 (noctasnsemsiii kak SUBTILEX® komnanuu Becker Underwood, Yrpasnenue
oxpanbl okpyxkaromeit cpenbl CIIIA Per. Ne 71840-8); Bacillus subtilis Y1336
(mocraBnsiembrii  xak ~ BIOBAC® WP kommanmu  Bion-Tech,  Taiisaus,
3aperucTpUpOBaHHbIM  Kak  Ouonormueckudi  ¢GyHruump Ha  TaiiBaHe  mon
peructpaioHHpIME HOMepamu 4764, 5454, 5096 u 5277); Bacillus amyloliquefaciens, B
yactHocTH, ITamM FZB42 (nocraensemsiii kak RHIZOVITAL® komnanuu ABiTEP, DE);
u Bacillus subftilis var. amyloliquefaciens FZB24 (nocrasisiemblii komrnanueir Novozymes
Biologicals Inc., Salem, Virginia wiu Syngenta Crop Protection, LLC, Greensboro,
CesepHas Kapommna, kak ¢ymrummn  TAEGRO® wmn TAEGRO®  ECO
(Perucrpammonnsiii Ne EPA 70127-5); u

(B2) rpubel, nanpumep: (B2.1) Coniothyrium minitans, B 9aCTHOCTH, IITaMM
CON/M/91-8 (Ne moctyma DSM-9660; nanpumep, Contans ® ¢upmer Bayer); (B2.2)
Metschnikowia fructicola, 8 wvactiocty, utamm NRRL Y-30752 (Hanpumep, Shemer®);
(B2.3) Microsphaeropsis ochracea (nanpumep, Microx® ¢upmsr Prophyta); (B2.5)
Trichoderma spp., sxmodas Trichoderma atroviride, mramm SC1, onucaHHBIA B
Mesxnynaponnoii 3asske Ne PCT/IT2008/000196); (B2.6) Trichoderma harzianum rifai
mraMMm KRL-AG2 (takxe u3BecTHbId Kak mrtamm 1-22, /ATCC 208479, nampumep,
PLANTSHIELD T-22G, Rootshield®, u TurtShield ¢pupmsr BioWorks, CIIIA); (B2.14)
Gliocladium roseum, mramm 321U ¢upmer W.F. Stoneman Company LLC; (B2.35)
Talaromyces flavus, mramm V117b; (B2.36) Trichoderma asperellum, mramm ICC 012
bupmbr Isagro; (B2.37) Trichoderma asperellum, wmramm SKT-1 (wampumep, ECO-
HOPE® ¢upmbr Kumiai Chemical Industry); (B2.38) Trichoderma atroviride, mramm
CNCM 1-1237 (manpumep, Esquive® WP ¢upmsr Agrauxine, FR); (B2.39) Trichoderma
atroviride, muramm Ne V08/002387; (B2.40) Trichoderma atroviride, muramm NMI Ne
V08/002388; (B2.41) Trichoderma atroviride, mmramm NMI Ne V08/002389; (B2.42)
Trichoderma atroviride, miramm NMI Ne V08/002390; (B2.43) Trichoderma atroviride,
mramm LCS52 (manpumep, Tenet komnarnmu Agrimm Technologies Limited), (B2.44)
Trichoderma atroviride, mtamm ATCC 20476 (IMI 206040);, (B2.45) Trichoderma
atroviride, uramm T11 (IMI352941/ CECT20498); (B2.46) Trichoderma harmatum;
(B2.47) Trichoderma harzianum; (B2.48) Trichoderma harzianum rifai 739 (manpumep,
Trichodex® ¢upmbr Makhteshim, CIHA); (B2.49) Trichoderma harzianum, B
yactHocTH, mtaMM KD (Hanpumep, Trichoplus ¢pupmsr Biological Control Products, SA

(mpuobperennbnii komnanueir Becker Underwood)), (B2.50) Trichoderma harzianum,
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mramm ITEM 908 (manpumep, Trianum-P ¢upmer Koppert), (B2.51) Trichoderma
harzianum, wrtamm TH35 (manpumep, Root-Pro xommanmm Mycontrol);, (B2.52)
Trichoderma virens (Taxxe usectHblil Kak Gliocladium virens), B 4aCTHOCTH, IITaMM
GL-21 (manpumep, SoilGard 12G xomnanuu Certis, CIIIA); (B2.53) Trichoderma viride,
mramM TV1 (wanpumep, Trianum-P xommanum Koppert), (B2.54) Ampelomyces
quisqualis, B yactHoctd, mraMmm AQ 10 (Hampumep, AQ 10® komnanuu IntrachemBio
Italia); (B2.56) Aureobasidium pullulans, B dacTHOCTH, OJACTOCHOPHI INTAMMa
DSM14940; (B2.57) Aureobasidium pullulans, B 4acTHOCTH, OIacTOCOpbI ITaMMa
DSM 14941; (B2.58) Aureobasidium pullulans, B dactHOCTH, CcMecu Osactocmop
mrtamMmmMoB DSM 14940 u DSM 14941 (nmanpumep, Botector® xomnanun bio-ferm, CH),
(B2.64) Cladosporium cladosporioides, mramm H39 (xomnanmm Stichting Dienst
Landbouwkundig Onderzoek); (B2.69) Gliocladium catenulatum (Synonym:
Clonostachys rosea f. catenulate) mramm J 1446 (Hanpumep, Prestop ® kommnanuu AgBio

Inc., a Taxxe, Hampumep, Primastop® xkommanmm Kemira Agro Oy), (B2.70)

Lecanicillium lecanii (panee nssectHsli Kak Verficillium lecanii) conidia mramma KVO1
(manmpumep, Vertalec® xommanuu Koppert/Arysta), (B2.71) Penicillium vermiculatum,
(B2.72) Pichia anomala, mramm WRL-076 (NRRL Y-30842);, (B2.75) Trichoderma
atroviride, mtamm SKT-1 (FERM P-16510); (B2.76) Trichoderma atroviride, mramm
SKT-2 (FERM P-16511); (B2.77) Trichoderma atroviride, utamm SKT-3 (FERM P-
17021); (B2.78) Trichoderma gamsii (panee 1. viride), mrramm ICC080 (IMI CC 392151
CABI, nanpumep, BioDerma komnannn AGROBIOSOL DE MEXICO, S.A. DE C.V)),
(B2.79) Trichoderma harzianum, muramm DB 103 (manpumep, T-Gro 7456 xommnaHuu
Dagutat Biolab); (B2.80) 7richoderma polysporum, mramm IMI 206039 (Hanpumep,
Binab TF WP komnanuun BINAB Bio-Innovation AB, Sweden); (B2.81) Trichoderma
stromaticum (uanpumep, Tricovab komnanmu Ceplac, Brazil), (B2.83) Ulocladium
oudemansii, B yactHoctH, tamm HRU3 (manpumep, Botry-Zen® komnannu Botry-Zen
Ltd, NZ); (B2.84) Verticillium albo-atrum (panee V. dahliae), mtamm WCS850 (CBS
276.92; nanpumep, Dutch Trig komnannu Tree Care Innovations); (B2.86) Verticillium
chlamydosporium; (B2.87) cmecu Trichoderma asperellum mramma ICC 012 u
Trichoderma gamsii mtamma ICC 080 (mpomykT, m3BecTHBIH Kak Hampumep, BIO-

TAM™ @upmn Bayer CropScience LP, CITIA).

JIONOTHUTENBHBIMHU IIPUMEPAMHU CPEACTB OMOIOrHIecKol OOpbOBI, KOTOPBIE MOTYT

ObITh OOBENMHEHBI C KOMOMHALINEH COSAMHEHUH 110 U300PETEHUIO, SIBJISTFOTCS:
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OakTepuy, BEIOPaHHBIE U3 IPYIIIBL, cocTosimelt u3 Bacillus cereus, B yacTHOCTH, B.
cereus mramm CNCM 1-1562 wu Bacillus firmus, mramm 1-1582 (Homep nocryma CNCM
1-1582), Bacillus subtilis mramm OST 30002 (Ne moctyma NRRL B-50421), Bacillus
thuringiensis, B YaCTHOCTH, B. thuringiensis noasunel israelensis (ceporun H-14), mramm
AM65-52 (Ne nocryna ATCC 1276), B. thuringiensis subsp. aizawai, B YaCTHOCTH, IITaMM
ABTS-1857 (SD-1372), B. thuringiensis subsp. kurstaki mitamm HD-1, B. thuringiensis
subsp. tenebrionis mwramm NB 176 (SD-5428), Pasteuria penetrans, Pasteuria spp.
(Rotylenchulus reniformis nematode)-PR3 (Homep moctyma ATCC SD-5834),
Streptomyces microflavus mramm AQ6121 (= QRD 31.013, NRRL B-50550), u
Streptomyces galbus mramm AQ 6047 (Homep noctyna NRRL 30232);

rpudbl U IPOXCKHU, BRIOPAHHBIE U3 TPYIIbBL, cocTosimel us Beauveria bassiana, B
yactHocTH, IramMm ATCC 74040, Lecanicillium spp., 8 uactaoctu, mramm HRO LEC 12,
Metarhizium anisopliae, B 4actoctu, mramm F52 (DSM3884 bkb ATCC 90448),
Paecilomyces fumosoroseus (cetiuac: Isaria fumosorosea), B yactaocty, mramm [FPC
200613, wnu mramm Apopka 97 (Ne noctyna ATCC 20874), u Paecilomyces lilacinus, B
vyactHOCTH, P. lilacinus mramm 251 (AGAL 89/030550);

BUPYCHI, BbIOpaHHBIE M3 TpymIbl, cocrosimei u3 Adoxophyes orana (ceruartas
JTucTOKpyTKa) BUpyc rpanynésa (BI'), Cydia pomonella (nnonoxxopka si0n0HeBasi) BUPYC
rpanynésa (BI'), Helicoverpa armigera (coBka XJIONKOBasi) BUPYC SAEPHOTO MOJIU3APO3a
(BAIL), Spodoptera exigua (coBka wmanas) mNPV, Spodoptera frugiperda (coBka
tpaBsiHas) MNPV, wu Spodoptera littoralis (ryceHuna, NHUTAIOIIASCS JIUCTbIMH

adpukanckoro xyonka) NPV,

OakTepuy U rpUOBI, KOTOPbIE MOTYT OBITh HOOABJIEHBI B KAUE€CTBE MHOKYJISTHTA K
PACTEeHHUsIM, YacTsIM PACTEHHH MJIM OpPraHaM PacTeHUH U KOTOPBIE B CHIIy CBOMX OCOOBIX
CBOHCTB CIIOCOOCTBYIOT POCTY pPAaCTeHUH W WX 310pOBbI0. llpumepamu SIBISIFOTCS:
Agrobacterium spp., Azorhizobium caulinodans, Azospirillum spp., Azotobacter spp.,
Bradyrhizobium spp., Burkholderia spp., B wactaoctyn, Burkholderia cepacia (panee
U3BECTHBIN Kak Pseudomonas cepacia), Gigaspora spp., v Gigaspora monosporum,
Glomus spp., Laccaria spp., Lactobacillus buchneri, Paraglomus spp., Pisolithus tinctorus,
Pseudomonas spp., Rhizobium spp., B uactHocty, Rhizobium ftrifolii, Rhizopogon spp.,

Scleroderma spp., Suillus spp. v Streptomyces spp.
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OKCTPAKThl M TMPOOYKTHI W3 PpacTeHWH, OOpa3OBaHHbIE MUKPOOPTaHH3MAaMHU,
BKJIIOYasi O€JIKM U BTOPUUHBIE METa0OIUTBI, KOTOPbIE MOTYT HCIIOJb30BATHCS B KAYECTBE
areHToB Ouojyornueckoi OopwObl, Takue kak Allium sativum, Artemisia absinthium,
azadirachtin, Biokeeper WP, Cassia nigricans, Celastrus angulatus, Chenopodium
anthelminticum, xutus, Armour-Zen, Dryopteris filix-mas, Equisetum arvense, Fortune
Aza

Pyrethrum/Pyrethrins, Quassia amara, Quercus, Quillaja, Regalia, "Requiem™

2

Fungastop, Heads Up (skcrpakr canonuna Chenopodium  quinoaq),

WHCEKTHLUA", POTEHOH, ryania/puanonus, Symphytum officinale, Tanacetum vulgare,
tumon, Triact 70, TriCon, Tropaeulum majus, Urtica dioica, Veratrin, Viscum album,
SKCTPAKT Brassicaceae, B YaCTHOCTH, MOPOIIOK MACIUYHOTO parca WIH TOPYHYHBIA

THIOPOILOK.

B kauecrse NPpUMEPOB HMHCEKTULUAOB, aKAPUIHWAOB W HEMATOLIMAOB, KOTOPLIC
MOryT CMECHIUBATBCA C KOMHOSI/ILII/IGI\/'I COeI[I/IHeHI/Iﬁ 110 1/1306per CHUIO, MOXKHO IMPUBECTU

) (13470 111 X

(1) HMuruburopsr anerunxonundcrepasbl (AChE), Takme kak, Hampumep,
kapOamarel, Hampumep, anaHukapO, amgukapO, OenmmokapO, Oendypakapd,
OyrokapbokcumM,  OyrokcukapOokcum, — kapOapmn, kapbodypan, kapOocynbda,
stnodenkapd, ¢enodbykapO, Qopmeranar, ¢yparrnokapd, wusomnpokapd, MeTHOKapO,
METOMMJI, METOJKapO, OKCaMIJI, MUPUMHUKApO, MPOMOKCYp, THOAMKApO, THO(DaHOKC,
Tpuazamar, Tpumetakapd, XMC, kcumunkap0; uinu opranodocdarsl, Hanpumep, aredar,
asamerudoc,  asmHpoc-oTMN,  asuHpoc-meTHy,  Kaaycadoc,  xyjoperokcudoc,
xjoppensuHdpoc, xnopmedoc, xnoprupudoc-merui, kymadoc, nuanodendoc, reMeToH-
S-metun, nuasuHoH, auxioppoc/DDVP, nukportodoc, AumMeroar, AUMETHUIBUH)OC,
mucyibdoron, EPN, atuon, stonpodoc, hamdyp, penamudoc, heHurpotron, GpeHTHOH,
docruazar, renteHodoc, umuimadoc, usodendoc, U30MPOITHJT O-
(MerokcmaMuHOTHOGOCHOPHI)  CAMIMIIAT, M30KCATHOH, MaJlaTHOH, MeKapOawm,
MeTamMuo(hoc, METHIATHOH, MEBUH(OC, MOHOKPOTO(OC, HaJleZl, OMETOAT, OKCUIEMETOH-
METHJI, TlapaThuoH-MeTHi, ¢eHtoar, ¢opar, dosanoH, docmer, dochamunoH, Gokcum,
nmupumudoc-meru, npodenodoc, nponadoce, nporerampoc, nporuodoc, mIupakiodoc,
mupunadpenTuor, xuHangoc, cyhbdoren, TteOymupumdpoc, Temedoc, TepOydoc,

TETPaxJIOPBUH(]OC, THOMETOH, TpHUa3zohoc, TPUKIOP(POH, BAMUIOTHOH.
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(2) bnokaroper '”AMK-ynpaBisieMbIX XJIOPUIHBIX KAHAJIOB, TAKHE KaK, HATIPHUMED,
LIMKJIOJJUEH-OPTaHOXJIOPOPraHUYECKHE COSMHEHHs], HAPUMED, XJIOPJAaH U SHA0CYIb(haH

iy (heHUIIpas3ods! ((PUIPOIIbI), HAIPUMEp, STUIPOI U (PUITPOHIIT.

(3) MonynaTopsl HaTPUEBBIX KAHAJIOB, TAaKWUE, HANpUMeEp, KaK IHPETPOHUJBI
HAIpUMEpP, AKPUHATPUH, aJUIeTpuH, d-Iuc-TpaHC-aeTpuH, d-TpaHC-auIeTpUH,
OudeHTpuH, OHOAIETPUH, OUOAJUIETPUH-S-LIUKIIONEHTEHUSI H30Mep, OHOPE3METPUHH,
LUKJIONPOTPHUH, UUGIyTPUH, OeTa-Iu(IyTPUH, [IUTAIOTPHH, JSIMOIa-IIUTaJOTPUH, TaMMa-
LUTAJIOTPUH,  LMIEPMETPHH,  anbpa-uunepMeTpuH,  OeTa-UUMepMETPUH,  TeTa-
UIePMETpHH, 3eTa-uunepmerput, uudeHotpun [(1R)-tpaHc-u3omep], nenbramerpuH,
smnertpud  [(EZ)-(1R)-m3omep], scdenBanepar, 3TodpeHNpPOKC, (PEeHNPOMATPUH,
¢denBanepat, ¢uyuurpuHat, Gaymerpus, Tay-QyBaauHaT, raja(eHIIpPOKC, IMUIPOTPHUH,
KazeTpuH, MoMpTopTpHuH, nepmerpuH, ¢erorpuH [(1R)-TpaHc-u3somep], mpajueTpuH,
MUPETPUHBl  (MUpeTpyM), pesMmerpuH, cwiaduyodeH, TedyTpuH, TETPaMETPUH,
TETPaMETPUH [(IR)-m30mep)], Tpamometpun u Tpanchaytpun wm JAT wmm

METOKCHUXJIOP.

(4) KoHkypeHTHbIE MOIYJATOPbI HUKOTHHOBOro xojmuopenentopa (nAChR),
TaKMe Kak, HamnpuMep, HEOHUKOTHHOHIbI, HANpUMEpP, AaleTaMUIPHUJ, KIOTHAHWUAMH,
AUHOTe(pYpaH, MMUAAKIIONPUA, HUTEHIINPaM, THAKJIONPUA U THAMETOKCAM WM HUKOTHH,

i cynbdokcadop, wiu gaynupanudypoH.

(5) Annocrepuyeckue MOAYJIAITOPbl HUKOTHHOBOTO XonuHopenentopa (nAChR),

TAaKHEC KaK, HAIPUMED, CIIMHO3UHBI, HAITPUMED, CIIMHETOPAaM U CIIMHOCAA.

(6) Annocrepuyeckue MOAYJSATOPBI TITyTaMaT-3aBUCHMBIX XJIOPUAHBIX KAHAJIOB
(GluCl), Takme xak, Hampumep, aBEPMEKTUHBI/MUJIOEMHUIIMHBI, HapuMep, a0aMeKTHH,

9MaMEKTUHOEH30aT, JIEMUMEKTUH U MIJIOEMEKTHH.

(7) Mumeruku OBEHWIBHOIO TOPMOHA, TakKHe Kak, HampuMep, AaHaJoru
IOBEHIJIBHOTO TOPMOHA, HAIIPUMED, TUAPOIIPEH, KHHOMPEH M METONPEeH Hih (peHOKCHKapo,

WU TTHPUTTPOKCH(EH.

(8) Paznmuunbie Hecnermuueckue (MyJIbTHCAHTOBBIE) HHIMOUTOPBI, TAaKUE Kak,
HarpuMep, aJKIITaJIOTeHHUIbI, HAPHIMeEpP, METIJIOPOMU U MPOYHE aJKHJITAIOTeHHIB,
WU XJIOPIIUKPHH WIH CYJIbPYpUi GTOpua Wik OOpaKe WM aHTUMOHUJITAPTPAT KNS WITH

FEHEPATOPbl METUITU30HAHATA, HAIIPUMED, ANA30MEP U METAM.
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(9) MonynsTopbl XOpAOTOHATIBHBIX OPraHOB, TAKUE KaK, HAPUMeEp, MIMETPO3HH

nny (pIOHUKAMUZ.

(10) HMurubutopbl pocTa KIeleH, Takue Kak, Hampumep, KIOPEeHTE3HH,

IF€KCUTHA30KC U ZlI/I(pJ'IOBI/IZ[a?JI/IH HJIA 5TOKCAa30JI.

(11) MukpoOHble pa3pyIINTeNN KHIIEYHOH MeMOpaHbl HACEKOMBIX, TaKHE Kak,
Hanpumep, Bacillus thuringiensis nonsunel israelensis, Bacillus sphaericus, Bacillus
thuringiensis nonsunwl aizawai, Bacillus thuringiensis nonsunbl kurstaki, Bacillus
thuringiensis noneunwl fenebrionis, u pacturenbHble Oenku Bacillus thuringiensis:
CrylAb, CrylAc, CrylFa, CrylA.105, Cry2Ab, Vip3A, mCry3A, Cry3Ab, Cry3Bb,
Cry34Ab1/35Abl1.

(12) Marudutopsl MuToXoHApHaIbHOH AT®-CHHTA3bl, TaKUe KaK pa3pyLIUTEIH
AT®, takme kak, Hanmpumep, IUAPEHTHYPOH MM OJIOBOOPTAHHYECKHE COENUHEHUS,
HarpuMep, OKCHI A30LMKJIOTHHA, IMIeKCaTHHA M (peHOyTaTWHA WK TMPOMAPTHUT, WUIH

TeTpaaudoH.
(13) Pazobmarommue areHTbl OKUCIUTENTHbHOTO (hOCHOpHINPOBAHHS TOCPEICTBOM
HAapyIIEHUss TPOTOHHOIO TIpPajMeHTa, Takue Kak, Hanpumep, xJjopdeHamnup,

JMHUTPOOPTOKPE30I U CYIb(pypamMus.

(14) BnokaTopbl KaHAJIOB HUKOTHHOBBIX alIETHJIXOJMHOBBIX PELENITOPOB, TaKUE

KaK, Harmpumep, OeHCyIITar, T’HAPOXJIOPUA KapTamna, THOLMIIAM M THOCYJITaIl-HaTPHH.

(15) HWuruburopsl OuocuHTe3a XuTHHA, TUN 0O, TaKkue Kak, HampuMep,
ouctpudaypoH, xnopdiyasypoH, nuduyoeH3ypoH, GuynukiokcypoH, ¢uydeHOKCYpOH,
rekcaayMypoH, Jy(eHypOH, HOBaJypoH, HOBUDIYyMYpoH, TeduyOeH3ypoH u
TpugIIyMypOH.

(16) Maruburoper buocuHTe3a XUTHHA TUNA |, Hanpumep, Oynpode3uH.

(17) Hapyumrens nuabkH (B 9acTHOCTH, Auist Diptera, T.e. IBYKPBUIbIX ), TAKHE KaK,

HanpuMep, LUPOMA3HH.

(18) AroHuCTBI penenTopoB 3KANW30HA, TAKHE KaK, Hampumep, xpomadeHO3un,

rajodeHo3un, MeTokcudeHo3ua u TedypeHo3 .

(19) AroHHCTBI penenTopoOB OKTONIAMUHA, TAKHE KaK, HAPUMEP, AMUTPA3.
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(20) MHrubHuTOpEI TPAHCIIOPTA 3JIEKTPOHOB MUTOXOHAPHAIbHOrO Komruiekca 111,

TAKUEC KaK, HAMMPUMEDP, THAPAMETHUIIHOH WJIN allCXWHOLIWII, TN (I)J'IyaKpI/IHI/IpI/IM.

(21) NUuruburopsl nepeHoca 3J1€KTPOHOB MUTOXOHAPHAIBHOIO KOMIUIekca 1 u3
rpynnel METI akapuumnos, Hanpumep, (eHasaxuH, (eHNMpPOKCHMAT, MHPUMHIN(EH,

nupunaden, Tedydennupan u toadennupan uim poreHoH (Derris).

(22) Perynupyemble HampspkeHHEM OJIOKATOPbI HATPHUEBBIX KAHAJIOB, TAKHE Kak,

HaNpHuMep, UHIOKCAKapO M MeTad Ty MH30H.

2

(23) Huruburoper anermn-KoA-kapOokcuiasel, Takue Kak, HarpuMeD,
NPOU3BOJIHBIE TETPOHOBOW W TETPAMOBOH KHCJIOT, HAaIpUMep, CIHUPOAUKIIOQEH,

ciupome3n(eH U CIupoTeTpamar.

(24) MHruburopsl mepeHoca 3JEKTPOHOB MUTOXOHAPHAIBHOrO Komruiekca IV,
Takue Kak, Hampumep, ¢ocdunbl, Hampumep, dochun amomunus, Gochun kampuus,
dochun u pochun UMHKA WK LUAHUABL, HAPUMEP, [IUAHU]] KAJIbIUS, TUAHWU]] KaJIUsl U

LHUaHUA HAaTPUA.

(25) Uuruburopbl mepeHoca 3JIeKTPOHOB MHUTOXOHAPHAIBHOTO Komiuiekca I,
TaKUe KakK, Hampumep, MPOU3BOAHbBIE OeTa-KEeTOHUTPIIIA, HAMpuMep, LueHonupadeH u

daymeroder u kapOOKCAaHUIIHIBL, TAKUE KaK, HarpuMmep, muduyOyMun.

(28) MonynsTOpbI pUAHOIUHOBBIX PELIETITOPOB, TAKUE KaK, HATPUMED, AUAMHUIBL,

HaIpUMep, XJIOPAHTPAHWIUIIPOJ, IHAHTPAHWIUIPOI U (poryOeHnuaMun,

JOTIOJHUTENIbHbIE AKTHBHBIE COSAMHEHNS, TaKUe KaK, Harpumep, apuIompoIeH,
aokconanep, azagupaxTHH, OeHKJOTHA3, OeHzokcumar, Oudenasat, Opodaanumupz,
OpoMmpornuiar, XHHOMETHOHAT, XJIOPHPAUIETPUH,  KPHOJUT,  LUKIAHWJIUAIPOI,
LUKJIOKCANPUI, IUTAJOAHAMU, JHKJIOME30THa3, IUKO(OJ, 3TCUIIOH-MeTO(IyTpHH,
STNCUJIOH-MOMQTYTPHH, (PJIOMETOKBUH, (ITya3anuHI0Iu3uH, QiiyeHcyib¢hoH, haydeHepum,
baypenokcuctpodun,  uaydunpon, ¢ayrexcadon, duayomupam,  duypananep,
dnykcameramun, ¢ydenosun, ryagunup, rentadyTPUH, HMUAAKIOTH3, WIPOIHOH,
Kanma-OudeHTpuH, Kanma-TeIyTpuH, JIOTWIAHep, Menep(IyTpuH, MNaiXOHTIUHT,
NHPHIATATL, MUPUQITYXUHA30H, MUPUMHHOCTPOOUH, crupoOy TuKIOdeH,
TETPAMETHI(IYTPUH,  TETPAHWJIHUIPON,  TETPAXJIOPAHTPAHWIMIPOJ,  THUTOJIAHED,
THokcasadeH, Tnopayokcumar, TpuGIyME3OMUPUM U HOAMETaH, KPOME TOTO, IIPEnapaThl
Ha ocHoBe Bacillus firmus (I-1582, BioNeem, Votivo), a Takxke Clenyromue COeAMHEHNS

1-{2-prop-4-meTun-5-[(2,2,2-rpudropsTun)cynpuani|pennn }-3-(tpudropmerin)-1H-
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1,2,4-rpuazon-5-amuH (u3BectHbIi 13 W02006/043635) (CAS 885026-50-6), {1'-[(2E)-3-
(4-xnopdenmn)npon-2-eH-1-wmn|-5-propcnupo| uupon-3,4'-munepuaut |- 1 (2H)-mn } (2-
XJOpIHUPHUANH-4-1u)MeTaHoH (u3BecTHbI 13 W02003/106457) (CAS 637360-23-7), 2-
x70p-N-[2-{ 1-[(2E)-3-(4-xnopdenun)npon-2-eH- 1 -ui | nunepuaun-4-m } -4-
(Tpudropmerwn)penmn|uzorukotunamun  (u3BectHbii 13 W02006/003494) (CAS
872999-66-1), 3-(4-xnop-2,6-numeTundennn)-4-ruapokcu-8-merokcu-1,8-
nurazaciupol4.5]nex-3-eH-2-oH (u3BecTHbId 13 WO 2010052161) (CAS 1225292-17-0), 3-
(4-xm0p-2,6-numeTnndennn)-8-mMeTokcu-2-okco-1,8-auazacnupol 4.5 | nex-3-eH-4-mn 3Tun
kapOoHat (u3BectHblil U3 EP2647626) (CAS 1440516-42-6) , 4-(0yT-2-un-1-mnokcn)-6-
(3,5-mumermnmunepuans- 1 -nn)-5-propmupumuand  (u3BectHbii U3 W02004/099160)
(CAS 792914-58-0), PF1364 (u3Bectrblii u3z JP2010/018586) (CAS 1204776-60-2), N-
[(2E)-1-[(6-xnopnmpunus-3-mn)meTii | mupuand-2( 1 H)-umnen]-2,2,2-
TpudTopaneramun (n3BectHeid 3 W02012/029672) (CAS 1363400-41-2), (3E)-3-[1-[(6-
xJyiop-3-mupuann)merun |-2-nupunmanet |- 1,1, 1-tpudrop-nponan-2-oH  (U3BECTHBIA W3
WO02013/144213) (CAS 1461743-15-6), N-[3-(6en3unkabamonn)-4-xaopdenn]-1-
meTwi-3-(nerradropat)-4-(Tpudropmetinn)- 1 H-nupazon-S-kapbokcamun (M3BECTHBIN
w3 WO02010/051926) (CAS 1226889-14-0), 5-6pom-4-xmnop-N-[4-xn0p-2-MeTHI-6-
(mernnkabamonn)dennn]-2-(3-x0p-2-nupuani)upazod-3 -kapookcamus (U3BECTHBINH U3
CN103232431) (CAS  1449220-44-3),  4-[5-(3,5-nuxnopdenwmn)-4,5-nurunpo-5-
(TpudTopmeT)-3-u30kcazoi]-2-metun-N-(yuc-1-okcuno-3-tueranui )-OeHsamun, 4-
[5-(3,5-muxnopdenmn)-4,5-quruapo-5-(rpudropmernn)-3 -u3okcazonu]-2-MeTui-N-
(mpanc-1-oxcuno-3-tuetanun)-Oenzamun u 4-[(55)-5-(3,5-nuxnopdenun)-4,5-nuruapo-
5-(Tpudropmernin)-3-u30Kkcazonui|-2-MeTin-N-(yuc- 1 -okcuno-3 -Tuerann))0eH3aMua
(u3BecthbIii 13 WO 2013/050317 A1) (CAS 1332628-83-7), N-[3-xmnop-1-(3-mupununr)
-1H-mupazon-4-un|-N-atun-3-[(3,3,3-rpudropnpornn)cynehunmi |-nponanamun, (+)-N-
[3-xnop-1-(3-mupuannmn)- 1 H-mupazon-4-un|-N-31in-3-[ (3,3,3-Tpud Toprnponm)
cynbuHmI|-nponanamMun U (-)-N-[3-xmiop-1-(3-mupununmn)-1 H-nupazon-4-nn|-N-31ui-
3-[(3,3,3-rpudropnpornun)cy b UHII |-TIpOTIaHAMHU T (M3BECTHBIH u3
WO 2013/162715 A2, WO 2013/162716 A2, US 2014/0213448 A1) (CAS 1477923-37-
7), 5-[[(2E)-3-xnop-2-tiponies- 1 -unlamuno|-1-[2,6-nuxnop-4-(tpudropmernin)penmn|-4-
[(TpudropmeTr)cynbduHMI]- 1 H-upa3oi-3-kapOOHUTPIIT (M3BECTHBIH u3
CN 101337937 A) (CAS 1105672-77-2), 3-0pom-N-[4-xmop-2-meTnn-0-[(MeTHIaMHHO)
tuoxomerun|pennn|-1-(3-xnop-2-nupuannun)- 1 H-nupazon-5S-kapdokcamu,

(Liudaibenjiaxuanan, u3BectHsiit u3 CN 103109816 A) (CAS 1232543-85-9); N-[4-xnop-
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2-[[(1, 1-gumeTrmTII )aMuHO |[kapOoHw |-6-MeTind eHmn |- 1-(3-xmop-2-nmupuanHm )-3-
(propmerokcn)-1H-ITupaszon-5-kapbokcamun (n3BectHbiii 13 WO 2012/034403 A1) (CAS
1268277-22-0), N-[2-(5-amuno-1,3,4-tuagnazon-2-mn)-4-xaop-6-merundenun|-3-0pom-
1-(3-xnop-2-nupuaunun)- 1 H-nupason-5-kapOokcamun (u3BECTHBII u3
WO 2011/085575 A1) (CAS 1233882-22-8), 4-[3-[2,6-nuxmnop-4-[(3,3-nuxiaop-2-npomneH-
1-11)OKCH | (PEHOKCH [TPOTIOKCH |-2-METOKCH-6-(Tpr(TOPMETII)-MTUPUMHINH (U3BECTHBIH
u3 CN 101337940 A) (CAS 1108184-52-6), (2FE)- u 2(£)-2-[2-(4-umanodpenmn)-1-[3-
(TpudTopmermn)penmn|stinunes|-N-[4-(audropmerokcn ) pennn |-
ruapazuakapookcamun (m3BectHbiil 13 CN 101715774 A) (CAS 1232543-85-9); cnoxHbIi
3¢up kapOOHOBOH KHCIOTHI 3-(2,2-nuxnopatennn)-2,2-numeTni-4-(1 H-6en3nmuiazon-2-
wn)enmn-uuknonponana (m3BectHbii n3 CN 103524422 A) (CAS 1542271-46-4),
METUJIOBBII s¢up (4a8)-7-xnop-2,5-nuruapo-2-[[ (meroxcuxapOoHu)[4-
[(TpudropmeTin)THO|Pernn |amuno |kapObonw | -unneno| 1,2-e][ 1,3,4]okcannasun-4a(3 H)
-kapOoHoBo#1 kucnoTel (u3BecTHBIN U3 CN 102391261 A) (CAS 1370358-69-2); 6-neokcu-
3-O-stun-2,4-nu-O-metun-,  1-[N-[4-[1-[4-(1,1,2,2,2-nienTadropaTokcu)permn |-1/-1,2,
4-tpuazon-3-un]pennn]kapdbamar]-a-L-ManHONMMpaHO3a (M3BECTHBIH u3
US 2014/0275503 Al) (CAS 1181213-14-8);  8-(2-uKJIONPONMIIMETOKCH-4-
TpupTOpMeTHI-HEeHOKCH)-3-(6-TprUTOPMETHI-TUPUAA3UH-3-1]T)-3-a3a-
ourukno[3.2.1]Jokran  (CAS 1253850-56-4), (8-anmu)-8-(2-1MKIONPONUIMETOKCH-4-
TpUPTOPMETHI-PEHOKCH )-3-(6-TprTOPMETHII-TNPUAAZUH-3-1JT)-3-a3a-
Ooummkino[3.2.1Joktan  (CAS  933798-27-7),  (8-syn)-8-(2-uMKIONPONMIMETOKCH-4-
TpudTopmMeTHI-PeHOKCH )-3 ~(6-TpuhTOPMETHII-TUPUIA3UH-3-1JT)-3-a3a-
ovmkiio[3.2.1]Jokran (u3BectHbii 13 WO 2007040280 A1, WO 2007040282 A1) (CAS
934001-66-8), N-[3-xn0p-1-(3-mupuauann)- 1 H-nupazon-4-mn]-N-stun-3-[(3,3,3-
TpudTopnponmwi)Tuo|-nponaHamun  (m3BectHeii n3 WO 2015/058021 Al, WO
2015/058028 Al) (CAS 1477919-27-9) u N-[4-(aMHHOTHOXOMETHII)-2-METHII-0-
[(MeTrmamuHO)kapOorm | penmn|-3-6pom-1-(3-xop-2-nmupuannmn)- 1 H-nupason-5-
kapOokcamup (u3Bectbiid 13 CN 103265527 A) (CAS 1452877-50-7), 5-(1,3-nuoxan-2-
un)-4-[[4-(TpudropmeTn)peHnT |METOKCH | -MTUPUMUIIH (M3BECTHBIH u3 WO
2013/115391 Al) (CAS 1449021-97-9), 3-(4-xnop-2,6-numernidenun)-4-rugpokcu-8-
MeTOKCH- 1-meTmi-1,8-nnazactupo[ 4.5 | nek-3-eH-2-oH (u3BectHbi 13 WO 2010/066780
Al, WO 2011/151146 Al) (CAS 1229023-34-0), 3-(4-xmnop-2,6-numerundernn)-8-
MeToKcH-1-metmi-1,8-anazacrupol 4.5 | nekan-2,4-auon (u3BectHeii u3 WO 2014/187846

Al) (CAS 1638765-58-8), 3-(4-x70p-2,6-numernngeHmn)-8-MeTokcu- 1 -MeTuin-2-okco-1,
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8-nuaszacnupo[4.5]nek-3-eH-4-un-CinoKHbI 3pUp yriekucnorsl (u3BecTHbid m3 WO
2010/066780 Al, WO 2011151146 A1) (CAS 1229023-00-0), N-[1-[(6-xm0p-3-
mupunuHUIMeTIN|-2( 1 H)-upuannunuaen |-2,2,2-tpudrop-aueraMmusy  (U3BECTHBIA U3
DE 3639877 Al, WO 2012029672 Al) (CAS 1363400-41-2), [N(£)]-N-[1-[(6-xn0p-3-
mipunuHuI)MeT |-2( 1 H)-mupuauannunen |-2,2,2-tpudrop-aueramus, (U3BECTHbIA U3
WO 2016005276 A1) (CAS 1689566-03-7), [N(Z)]-N-[1-[(6-x510p-3-NHUPUIUHIIT )METHI |-
2(1H)-nupupunununes|-2,2,2-rpudprop-ateramun, (CAS 1702305-40-5), 3-omoo-3-[2-
npornokcu-4-(tpudropmerin)peHokcu|-9-[[ S-(tpudTopmMeTri)-2-mupugHHII |OKCH |-9-
azaburmkiio[3.3.1]Honan (m3BecTHhI 13 WO 2011/105506 Al, WO 2016/133011 Al)
(CAS 1332838-17-1).

[Tpumepamu 3aIIUTHBIX CPENCTB, KOTOPbIE MOTYT OBbITh CMELIAHbI ¢ KOMOMHALIUEH
COENMHEHUI TO W300pETEeHUIO, SIBJISAIOTCS, Hampumep, OSHOKCAKop, KJIOKBHHTOLET (-
MEKCWIJI), LUOMETPUHW, LUnpocyibdamun, muxiopmun, ¢GeHxiaopason (-3Tn),
dbenkopum, daypaszon, daykcodpenum, ¢ypunazon, usokcaguden (-3Tn), medeHmup
(-mmaTHN), Ha(TaTMHOBBIHI aHTUAPUL, OKCaOeTpUHMIL, 2-metokcu-N-({4-
[(meTunkabamounm)amuHo |permn jcympponmn)oermsamuny  (CAS  129531-12-0),  4-
(muxnopanerun)-1-okca-4-azacnmpo[4.5 Jnekan  (CAS 71526-07-3), 2,2,5-rpumerni-3-
(muxgopauerun)-1,3-okcazomunun (CAS 52836-31-4).

ITpumepamu repOUIMAOB, KOTOpblE MOTYT OBITH CMELIaHbl C KOMOWHaLMen

COEANHEHUH M0 U300PETEHUIO, ABJIAIOTCSL:

Aueroxsnop, auudiayopden, auudnyopden-HaTpuli, akioHuU(pEH, anaxiop,
AIUTUAOXJIOP, AJIOKCHINM, aJJIOKCHIUM-HATPHI, aMEeTPUH, aMHKapOa30oH, aMUIOXJIOP,
aMHIOCYJIb(YPOH, 4-aMuHO-3-xJ10p-6-(4-x510p-2-PTOP-3-METHIDEHMIT )-S5 -
droprnupunuHe-2-kapOOHOBAsi KUCJIOTA, AMUHOLIMKJIOMUPAXJIOP, AMUHOLUKJIOMUPAXJIOP-
KaJIMH, aMUHOLMKJIONTUPAXJIOP-METHII, aAMHHOMUPAJIHI, AMUTPOJI, CYJIbpaMaT aMMOHHSI,
aHmodoc, acyyiaM, aTpasuH, asapeHUANH, a3UMCYIbPypoH, bedydyTamun, OeHa30uH,
OenazonuH-3TII, OeHpnypanuH, OeHdypecat, OeHCYIbOYPOH, OEHCYIBPYPOH-METHUI,
Oencymun, OeHTa3oH, OeH300uLUKIOH, OeH3odeHarn, OuLMKIONUPOH, OudeHokc,
ounanadoc, Ownanadoc-HaTpwii, Oucrnupubak, Oucnupudak-HaTpuil, Opomaru,
OpoMOyTHA, OpoMpeHOKCHM, OPOMKCHHIII, OPOMKCHHUII-OyTHPAT, -KaJIHi, -reNaTaHoar,
U -OKTaHoaT, Oy30KCHHOH, Oyraxyiop, Oytadenammi, Oyramudoc, OyTeHaxJop,
OytpanmuH, OyrpokcunuMm, Oytwiar, xkadeHcTpon, Kapberamun, KapheHTpas3oH,

KappeHTPa3oH-OTUJI, XJopaMOeH, XJIOpOpoMypoH, xJjopdeHak, XyopheHaK-HATPHIA,
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xjopdennpon, xmopdypeHon, XioppypeHOI-METHI, XJIOPHOA30H, XJIOPUMYpPOH,
XJIOPUMYPOH-3THJI, XJIOPPTATUM, XJIOPTOIYPOH, XJIOPTAI-TUMETHII, XJIOPCYJIb(YpPOH,
UUHUIOH, UUHUIOH-3TWI, LMHMETHIINH, LIHHOCYJIb(OYPOH, KIaUU(pOC, KIETOMMM,
kiaoauHadoMn,  KJIOAMHAQOM-MPONAPTUI,  KJIOMAa30H,  KJIOMENPOM,  KJIOMHPAJUL,
KJIOpaHCyJIaM, KJIOPaHCYyJaM-METUJ, KyMWJIYPOH, LHMaHAMUZ, I[MaHA3UH, LUKJIOAT,
LUKJIOMUPUMOPAT, LIUKJIOCYJIb(aMypPOH, HUKJIOKCUANM, Iuranodor, nuranodon-0yru,
uunpasus, 2,4-D, 2,4-D-0ytotun, -OyTHi, -TUMETHIAMMOHUH, -TUOJAMUH, -3THI, -2-
STUITEKCUJI, -M300YTHJI, -M300KTWJI, -M3OMPONMUJIAMMOHUHN, -Kaluid, -TPUU30-
MPOMAHOJAMMOHUN, © -TpojiamuH, 2,4-DB, 24-DB-OyTun, -auMeTHIaMMOHHH, -
W300KTHJI, -KaJIUi, U -HATpUii, NaMypoH (AMMpPOH), NajarioH, Ma30MET, H-IEeKaHOJ,
necmenudam, aerocui-nupasonat (DTP), nmukamba, puknobenmn, 2-(2.4-
nuxjiopber3mn)-4,4-qumetun- 1,2-0kca3oauanH-3-0H, 2-(2,5-nuxnopdenzmin)-4,4-
auMeTHI-1,2-0KCa30MuauH-3-0H, TUXJIOPIPOI, Auxjopupon-P, nuknodorn, aukiodon-
metws,  pukiodon-P-merwn, — gukiocynam, — nudenHsoksar, — audarodeHukas,
mudurodpensonup, audrodensonup-Harpul, nuMedypoH, TUMENUIIEPAT, TUMETAXIIOP,
IMMETaMETPHH, IUMETEHAMUI, AUMEeTeHaMuna-P, mnumerpacynbQypoH, AUHUTPAMUH,
nuHOo3e0, nudeHaMua, TUKBAT, AUKBAT-THOpoMua, autuonup, nuypon, DNOC, sunoran,
EPTC, »scmpokap0b, standiaypaluH, >TaMercyiabpypoH, 3TaMeTCyJb(ypOH-METHI,
€THO3UH, 3Toyme3ar, 3TOKCU(EH, STOKCU(PEH-3TUII, STOKCUCYJIbPYPOH, 3TOOEH3aHUT,
F-9600, F-5231, T.e. N-{2-x510p-4-pTOp-5-[4-(3-PpTOpnponu)-5-okco-4,5-nuruapo-1H-
Terpa3oi-1-mn]denmn}srancynsponamun, — F-7967,  te. 3-[7-xnop-5-¢pTop-2-
(TpudTopmerin)-1H-6ern3umunazon-4-uil-1-mMeTun-6-(TpudTOpMETHI ) TUPUMUANH-

2,4(1H,3H)-nuoH, ¢penokcanpor, peHokcarnpon-P, perokcanpon-3tu, peHokcanpon-P-
sTHI, (eHokcacyab(oH, (eHXUHOTPHOH, (eHTpasamun, ¢uammnpon, Quamnpon-M-
usonponwi, ¢Guamnpon-M-metwn,  ¢uazacynbdpypon, duopacynam, dayasudo,
bayasudon-P, dnayasudon-oyrun, dayasudpon-P-oytui, dbaykapbason, ¢paykapba3zon-
HaTpui, puynerocynbdypoH, dayxnopanus, Gaydenaner, dnydennup, daydenmup-
stwin,  ¢uymercynaM,  GIAYMHUKIOpaK,  (GIYMUKIOPAK-TIUHTUI,  (IYMHUOKCA3UH,
bayomerypoH, ¢uaypeHon, (aypeHOn-OyTHI, -TUMETHJIIAMMOHHH W -METHII,
¢dToprimkodeH, (dTopriukogpeH-3THII, (baynponaHar, baynupcyabdypoH,
bnymupcynbpypoH-MeTH-HaTpui,  GaypunoH,  QuypoxmopunoH,  (aypokcumnup,
baypokcunup-mentui, ¢GaypramoH, Quytnaner, ¢uayrananer-metwi, ¢pomecades,
domecaden-natpuii, ¢opamcynbdypoH, ¢ocamuH, riarodocuHAT, TIO(OCHHAT-

aMMOHHH, rimrodocuHar-P-Hatpuii, rimodocunar-P-ammonnii, rimodocunar-P-Hatpuii,
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rmudocar, raudocaT-aMMOHUH, -HW30MPONMUIAMMOHUN, -AUAMMOHMH, -IHMETHII-
aMMOHMU, -Kanui, -HaTpui, u -rpumesnii, H-9201, T.e. O-(2,4-numernn-6-autpodenn)
O-stun  usonpormmndochopamunornoar,  ramaykcudeH, — ramaykcupeH-mMeTu,
ranocadeH, TrajocyJbpypoH, TaloCcyabQypoH-MeTHI, ranokcudormn, ramokcudorn-P,
rajoKCU(OM-3TOKCUI T, rajokcuon-P-3ToKCHUITUI, raJOKCU(OI-METHII,
rajokcudon-P-merun, rekcasunon, HW-02, t.e. 1-(aumerokcudocdopmn) stui-(2,4-
muxjiopeHoKCcH)aleTaT, uMasamerabeH3,  HMMa3aMeTaOeH3-METWUJI,  MMa3aMOKC,
UMa3aMOKC-aMMOHH, WMAa3anmuK, HWMAa3aluK-aMMOHHUH, UMa3amlup, HMa3amup-
W30MPOIMIAMMOHUN, HMMa3aKBHH, HMAa3aKBHH-aMMOHHUH, HMas3eTamnup, HMa3eTarnup-
aMMOHMI,  uMa3ocyibPypoH,  uHAaHodaH,  uwHAa3U(IaM,  HOIOCYJIB(YPOH,
Honocyb(hypOH-METHII-HATPHIA, MOKCUHIJI, MOKCHHHJI-OKTAHOAT, -KaJIuii W -HATpPHIA,
unipeHkapOa3oH, HU3OMPOTYPOH, H30YPOH, H30KcabeH, wuzokcaduyron, kapOyTuiar,
KUH-043, Te. 3-({[S-(mudpTopmernn)-1-merun-3-(tpudpropmernn)-1H-mupazon-4-
wi|Metun j cynbhoHmn)-5,5-numernn-4,S-nurunpo-1,2-okcason, KETOCTIUPAOKC,
nakroden, neHamput, JuHypoH, MCPA, MCPA-OyroTwn, -auMeTHIiaMMOHWM, -2-
STUITEKCHUJI, ~-U30MPONIIAMMOHNM, -Kanuii, U -HaTpuit, MCPB, MCPB-metun, -53Tun u -
HATPHIiA, MEKOIIPOII, MEKOIIPOM-HATPuUH, 1 -OyToTHII, MeKkomnpor-P, mexonpon-P-0yTorun,
-IUMETHUJIAMMOHUH, -2-3TUJITEKCHII, U -KaJui, MedeHarer, mMedyuann,
Me30CyIbPYpPOH, Me30CyIb(PyPOH-METUJI, ME30TPUOH, MeTabeH3THAa3ypPOH, MeTaM,
MeTaMH(OI, METAMUTPOH, MeETa3axJop, MeTa30CyJb(pypoH, MeTabeH3THA3YPOH,
METHONHUPCYNIb()YPOH, METHO30JIMH, METHII N30THOLIMAHAT, METOOPOMYPOH, METOJIAXJIOoP,
S-MeTonaxyiop, METOCYJIaM, METOKCYPOH, METPUOY3HH, METCYJIb(YPOH, METCYJIb(YpPOH-
METWJI, MOJIMHAT, MOHOJHMHYPOH, MOHOCYJIb(YPOH, MOHOCYIbGYpoH-3dup, MT-5950,
T.e. N-(3-xnop-4-u3onponundenmn)-2-metwinentad amide, NGGC-011, nanpomnamu,
NC-310, T.e. [5-(6enzunokcn)-1-merni- 1 H-nupazon-4-un](2,4-auxa0oppeHun)METaHOH,
HeOypPOH, HUKOCYJIb()YPOH, HOHAHOBAS KMCJIOTA (TIETaPTOHOBAs KUCJIOTA), HOP(IYPa3oH,
MacisiHasi KUCJIOTa (CKUpHbIE KUCIIOTHI), opOeHkapO, oprocysbhaMypoH, OpH3aJIHH,
OKCaIMapTuji, OKCaaua3oH, okcacynbPypoH, okcasukiomedoH, okcudpayopdeH,
mapakBaT,  [apakBaT  AMXJopuA,  nelyiar, MNEeHOUMETAJINH,  IEHOKCYJIaM,
neHTaxJIopQeHos, TMEeHTOKCAa30H, NeHTOKcaMuz, HedTsHble Macna, (eamenudam,
MUKJIOpaM, MUKOIWHA(EH, MUHOKCAAEH, MUIepodoc, MPEeTUIIaXIop, MPUMHCYIb(YPOH,
NPUMHUCYIbQYPOH-METHI, TPOJUAMHH, NPOPOKCHANM, TPOMETOH, NPOMETPHH,
NpOMaxJiop, MpPONAaHWJ, mpomnakBuzadon, MpomasuH, npodaM, MPOMU30XIOD,

NPOMOKCUKapOa30H, NPONOKCUKApOa3OH-HATPUH, NPONMUPHUCYNb(YPOH, NPOMU3AMUL,
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npocyibdpokapd, mnpocynbdypoH, mnupakioHw, nupadiyden, mnupadayder->Tu,
nupacysibQOTON, MUPA30IUHAT (MMUPA30JAT), MHUPA3OCYIbPYPOH, MHPA30OCYIbPYPOH-
aTIII, nupasokcuder, nupudamOeHs, mupudamMOeH3-H30MPOITUII, MUPHOAMOESH3-TIPOTIHII,
nUpUOEH30KCHM, HpUOYyTHKApO, mupuaados, NUpUAaT, MUpUQTAIUL, THPUMUHOOAK,
NUPUMUHOOAK-METHUI, MUPUMHUCYJIb(aH, nupuTHOOaK, NUPUTHOOAK-HATPHIH,
MUPOKCACYJIb(POH, MHPOKCYJAM, XHUHKJIOPaK, XWHMEpaK, XWHOKJIAMHH, Xu3ajoQor,
xusajopon-atun,  xuszanodorn-P,  xmsanopon-P-stun,  xusanodon-P-redypu,
pumcyibdypoH, cadaydeHanns, CeTOKCUINM, CUIYPOH, CUMa3uH, cuMeTpuH, SL-261,
CYJIKOTPHOH, CYJb(EHTPA30H, CyJbOMETYPOH, CyJbOMETYPOH-METHI,
cynbdocynbdypon, SYN-523, SYP-249, T.e. 1-3TokCcH-3-MeTHI-1-0kc0OyT-3-€H-2-11 5-
[2-xn0p-4-(Tpudropmernn)penokcu]-2-autpodenzoar, SYP-300, T.e. 1-[7-dprop-3-
okco-4-(nipon-2-un-1-mn)-3,4-nurunpo-2H-1,4-0en30kca3zun-6-ui| -3 -nponui-2-

Tuoxonmuaazomuane-4,5-nuoH, 2,3,6-TBA, TCA (tpuxnopykcycHas kucnora), TCA-
HaTpuii, TeOyTUYpPOH, TEePYpHATPHUOH, TEMOOTPHOH, TEMPAJOKCUANM, TepOalu,
TepOykapd, TepOymeroH, TepOyTwiaswH, TepOYTPHUH, TEHWIXJIOP, THA3OMUP,
THeHKapOa3oH, TueHkapOa3oH-MeTwI, TU(EHCYIbOYPOH, TUDEHCYIb(YPOH-METUI,
THOOEHKapO, THadeHanI, TOMMUpPaJaT, TOMPAME30H, TPAIKOKCUINM, TpuadaMoH, TPH-
annar, TpuacyinbQypoH, TpuaszudnaMm, TpUOEHYPOH, TPUOEHYPOH-METUJI, TPUKIIOIHUD,
TPUSTA3UH, TpUDIOKCUCYITB(DYPOH, TpupIOKCHCY b YPOH-HATPHH,
TpunyIuMOKca3uH, TpudaypanuH, TpudaycyabpypoH, Tpupaycynb(ypoH-MeTHII,

TpUTOCYIb(YPOH, MOUEBHHBI CyibdaT, BepHonat, XDE-848, ZJ-0862, 1.e. 3,4-nuxJop-

N-{2-[(4,6-1MMETOKCUTUPUMHUTUH-2 -1 )OKCHU |OCH3 1T } AHUJTHH, u CIIeNyIOIHe
COETUHEHUSI:
®)
N\/ |
N"Ng ,,Seo
/] o
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IIpumepamu peryasiTOpOB poCcTa PaCTEHUMN SIBJIAIOTCA:

Ammbensonap,  anuOeH30Jap-S-MeTHII, 5-aMUHOJIEBYJIMHOBAasE ~ KHUCJIOTA,
AHLUMHIOJ, O-O€H3WIAMHUHOINYPHH, OpAcCHHONMI, KATeXUH, XJIOPMEKBAT-XJIOPHUL,
KJIONPOTI, LUKJIAHWINA, 3-(LHMKIJIONpOMN-1-eHWI)TPOIIMOHOBAst KUCJIOTa, IaMUHO3MWT,
NA30MET, N-IEKAHOJ, MAUKEryJiaK, JHUKEeryJak-HaTpuh, 3HAOTAJ, 3HAOTaJ-IUKaJIH,
-muHaTpuil 1 -MOHO(N,N-IrMeTHIanKuIaMMOHH), 3TedoH, QuymeTpanuH, (aypeHor,
baypenon-Oytun,  Gaypopumunon, ¢GopxiopheHypoH, TudObdepesuioBasi — KUCIOTA,
uHaOeHun, wuamoN-3-ykcycHas kucinora (MYK), 4-unpon-3-unmacisiHas KHCIIOTA,
U30IPOTTUOJAH, MPOOEHA30J, KACMOHOBAsl KHUCJIOTA, TMAPA3UIl MAJEHHOBOW KHCIOTBI
METIUKBATXJIOPU], |-METHIIIMKIIONPONEH, MeTWDKacMoHaT, 2-(1-nHadTum)aneramun, 1-
Ha(THITIOKCYCHAsT KUCIIOTA, 2- HAPTHIOKCUYKCYCHAsl KUCJIOTA, CMECh HUTPO(EHOIATOB,
nakjaoOytpason,  N-(2-¢penmmTun)-Oera-ananus,N-peHnnpTataMuHOBasT  KHUCJOTA,
NPOreKCaANOH, MPOreKCaANOH-KANbLUM, NPOrHAPOKACMOH, CAIULMIOBAs KHCJIOTA,
CTPHUIOJIAKTOH, TEKHA3€H, THIUA3yPOH, TPHAKOHTAHOJ, TPUHEKCAIAK, TPHHEKCATIaK-3THI,

uroned, YHUKOHA30JI, YHUKOHA30,1-P.
Cnocobvt u obnacmu npumenenus

Uzobperenne Takke Kacaercss crmocoda OOpbOBl € HEKeNnaTeTbHBIMU
MUKPOOpPraHu3mMamMiu, B HYaCTHOCTH, q)HTOHaTOFeHHbIe l"pI/I6bI, OTJIMYAaKOIUECA TEM, 4YTO
KOMOWHALIMSI COCIMHEHUI MO W300PETeHHIO WJIM KOMIIO3HUIIMS, COIeprKallas TaKyko

KOMOHMHALMIO, HAHOCUTCSI HA MUKPOOPTaHU3MbI H/WJIH X PaioH OOUTaHUSL.

M3o0peTeHne [OMONHHUTEIbHO KacaeTcsi CEMsiH, KOTOpble IIOJBEPraroTCs
00paboTke KOMOMHAIMEH COETUHEHUH MO HACTOSAIIEMY H300PETEHHUIO FITH KOMITO3ULIKEH,

cozeprKaliei TaKyr0 KOMOMHALIUIO.
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Haxoner, HacTOALIMM H300pETEHHEM MPENOCTABISIETCS] CIIOCOO 3aIUTBI CEMEHH
OT HeXKeJaTeJIbHbIX MHUKPOOPTaHW3MOB 3a CUeT OOpabOTKM CeMeHH KOMOWHAIMen
COEMHEHUI I10 HACTOSINEMY H300pETEHUIO WM KOMIIO3ULMEH, COmeprKalled TaKyro

KOMOUHALNIO.

KomOnHaumy coenuHeHui MO HACTOSIEMy H300pPETeHHIO WM KOMIIO3HLHH,
cozieprKalue TaKyr KOMOMHAIMIO, 00JaJat0T CUJIbHBIM OaKTePULIUIHBIM JCHCTBHEM U
MOT'YT HCIIOJIb30BAThCS 1151 OOPBOBI ¢ HEXKETAaTeIbHBIMA MUKPOOPTAHI3MaMH, TAKUMH KaK

rpuObI 1 OakTepuy, B 00JACTH 3aIUTHI PACTEHUI U 3aLUThI MATEPUAJIOB.

KomOuHaumm coeqrHeHW N0 HACTOSINEMY H300PETEHHI0O WJIM KOMITO3HIINH,
cozieprKaIue TaKyr KOMOMHAIMIO, O0JaIat0T BBICOKMMH (DYHTHULIMTHBIMH CBOMCTBAMU U
MOTYT HCIOJNB30BaThCS JUI  3alUThl  TIOCEBOB, HAmpumep, sl  OOppOBI €
WIa3MOANO(POPOMULIETAMH,  OOMHULIETAMH,  XUTPUAMOMULIETAMH,  3UTOMHULIETAMH,

ACKOMHULIETaAMU, 6aSI/II[I/IOMI/ILIeT aMH 1 I[eflTepOMHLIeTaMH.

bakrepuimapl MOTYT HMCHOJB30BATHCS ISl 3aLIUTHI MMOCEBOB il OOpPBOBI C
MUKpoopranudMamu cemeiicte Pseudomonadaceae, Rhizobiaceae, Enterobacteriaceae,

Corynebacteriaceae u Streptomycetaceae.

KomOuHaumm coenvHeHMH 1O HACTOSINEMY H300pPETEHHIO WM KOMITO3HIINH,
CoACpIKaIue TaKue KOM6I/IHaI_II/II/I, MOryT HUCHOJb30BATbCA JisI  JICUCHUSA WU
PO HIAKTHYECKOH 3aIUThI OT (puTonaToreHHbIx rpudoB. Takum oOpazom, n3oOpereHue
TaK)K€ OTHOCHUTCSI K CIOCOOaM JiedyeHUs] M 3aluThl Ui O0prOBl ¢ (PUTONATOreHHBIMH
rpudamMu MmyTeM MpUMEHEHHsI KOMOUHALIUI UJTH KOMITO3ULIMH 110 H300pEeTEHHI0, KOTOPbIMU
00pabaThIBAIOTCS CEMEHA, PACTEHUE HITH YaCTH PACTEHHsI, IOl WK MOYBA, B KOTOPOH

MPOU3PACTAIOT PACTECHHSI.
Pacmenus

CornacHO TaHHOMY U300PETEHHUIO, BCE PACTEHUS U MX YaCTU MOTYT ITOJBEPTaThCsl
obpaboTtke. B nmaHHOM ciydae mox pacTeHMSIMH 37€Ch ITOHMMAIOTCS BCE PACTEHHS U
NOMyJISIIMKA  PACTEHUM, TAKHE KaK >KEeNaTeIbHble W HEXENaTelbHbIE IUKOPACTyLINE
pPacCTeHHS] WM CEJIbCKOXO3SIIICTBEHHbIE KYJBTYpPhl (BKJIIOYAast CBOOOAHOPACTYIIHE
CEeNIbCKOXO3SICTBEHHbIE  KYJbTyphl). K CEIbCKOXO3SIICTBEHHBIM  KYJIBTYpaM,
COOTBETCTBEHHO, MOTYT OTHOCUTBHCSI PACTEHHs, KOTOPbIE MOXKHO IMOJYYHUTh IyTEM
OOBIMHOTO pa3BeleHHs PpacTeHHH M CHocoOOB ONTUMH3ALMH, WIH CHOCO0aMu

OHMOTEXHOJIOTUH U TEHHOM HWHKCHEPUH, UJIN ITYTEM COUCTAHUA JAHHBIX METOAOB, BKIIFOYaAst
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TPaHCTeHHbIE PACTEHUs U MX COPTa KOTOPbIE MOTYT OBITh 3aIUIIEHBI U HE MOTYT ObITH
HE3aIlUIIEeHbl TpaBaMU PacTEHUEBOAOB-CeNeKLUUOHepoB. Ilox wyacTsMu pacTeHus
MIOHMMAIOTCSl YaCTH U OpraHbl PacTEHUs, KOTOPbIE PACIONArarTCs Haj U IMOJ 3eMJeH,
TaKue Kak moOery, JIMCThsI, LIBETKH M KOPHH, & TAK)Ke JINCThS, UIJIbL, LIBETOHOCHL, CTEOH,
LIBETKH, IUIOZOBBIE TeJa, IUIOABL, CEMeHa, KOpHH, KIyOHM M kopHeBuina. K dwactsm
pacTeHMH Takke OTHOCHTCS COOpaHHBI Marepuajs M Marepuai Uil BereTaTHBHOTO M
T€HEPATUBHOTO PA3MHOXKEHMS, HANpHUMep, YepPEHKH, KJIYOHH, KOpHEBHIIA, MOOeru u

CCMCHa.

Pactenus, koropble MOryT ObITh 00pabOTaHBl B COOTBETCTBUU C HACTOSIIUM
1300peTeHneM BKIIFOUAIOT CIIEAYIOLINE. XJIONOK, JIeH, BUHOTPaj, (PPYKTHI, OBOLIH, TAKHUE
Kak Rosaceae sp. (HanpuMep, CEMEYKOBBIE IO, TAKUE KaK sIOJIOKH U TPYIIH, HO TAaKXKe
U KOCTOYKOBBIE IIOABI, TAKHNE KaK a0PUKOCHI, BULITHH, MUHIAIBHBIE OPEXH U MEPCHKH, a
TaKke OECKOCTOUKOBBIE ATOMBI, TAKUE KaK KIyOHUKa), Ribesioidae sp., Juglandaceae sp.,
Betulaceae sp., Anacardiaceae sp., Fagaceae sp., Moraceae sp., Oleaceae sp.,
Actinidaceae sp., Lauraceae sp., Musaceae sp. (Harpumep, OaHAHOBbIE I€PEBbS U
a"Tamn), ), Rubiaceae sp. (Hanipumep, kode), 1heaceae sp., Sterculiceae sp., Rutaceae
sp. (HampuMep, JIUMOHBI, aneNbCHHbI U rpeindpyTsl);, Solanaceae sp. (manpumep,
nomunopsl), Liliaceae sp., Asteraceae sp. (Hanpumep, canar-natyk), Umbelliferae sp.,
Cruciferae sp., Chenopodiaceae sp., Cucurbitaceae sp. (Hanipumep, orypen), Alliaceae sp.
(Hampumep, nyk-moped, nyk), Papilionaceae sp. (Hampumep, TropoxX), OCHOBHBIE
CeJIbCKOXO3SHICTBEHHBIE KYJIBTYPBI, Takue Kak Gramineae sp. (HanpuMep, Mauc, IEPHOBbIE
KYJIBTYPBI, 3JIaKH, TaKHe KaK MIIEHHULA, POXKb, PUC, SIMEHb, OBEC, MPOCO M TPUTHUKAJIE),
Asteraceae sp. (Hanpumep, TOACONHYX), Brassicaceae sp. (Hanpumep, OenoKO4aHHAs
KaIyCTa, KpaCHOKOYAaHHAs KaIlyCcTa, OPOKKOJIH, LIBETHASI KAIyCTa, OPIOCCeNbCKast KalycTa,
KUTaNCKast KaIyCTa, KOJIbpaOu, Pearc 1 MacIMYHbIN Paric, FOPYHLA, XPEH U Kpecc-cajar),
Fabacae sp. (nanpumep, 60051, apaxuc), Papilionaceae sp. (Hanpumep, cost), Solanaceae
sp. (Hanpumep, kaptodens), Chenopodiaceae sp. (Hanpumep, caxapHasi CBEKJIa, KOPMOBast
CBEKJIa, JINCTOBAsI CBEKJIA, CBEKJIA), MOJE3Hble M AEKOPATHBHBIE PACTEHMs U CajoB U
JIECOTIOCA/IOK, a TAaKXKe TE€HETHYEeCKH MONU(HULMUPOBAHHBIE PA3HOBUIHOCTH JAaHHBIX

pacTeHun.
Ilamoeenwoi

IIpumepsl MAaTOreHOB IPUOKOBBIX 3a00J€BaHMI, KOTOpPbIE MOTYT IOIABEPIaThCs

00paboTKe CorylIaCHO M300PETEHHIO, TOMHUMO MPOYETro, BKIIOYAKOT:
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3a00JeBaHsl, BbI3BAHHBIE BO3OYIUTEIAMA MyYHUCTONW POCHI, HAIIPUMED, 6UOAMU
Blumeria, nanipumep, Blumeria graminis;, Podosphaera euoamu, nanpumep, Podosphaera
leucotricha; suoamu Sphaerotheca, nanipumep, Sphaerotheca fuliginea, suoamu Uncinula,

Hanpumep, Uncinula necator,

3a00seBaHysl, BbI3BAHHbBIE BO30YIUTENSAMH PKABUNHHBIX 3a00JIeBaHIHN, HAITPUMED,
suoamu Gymnosporangium, Hanpumep, Gymnosporangium sabinae; euoamu Hemileia,
Hanpumep, Hemileia vastatrix, euoamu Phakopsora, nanpumep, Phakopsora pachyrhizi
wiu Phakopsora meibomiae; suoamu Puccinia, nanpumep, Puccinia recondita, Puccinia
graminis wma  Puccinia  striiformis, euoamu Uromyces, wnanpumep, Uromyces

appendiculatus;

3a0oJeBaHsI, BI3BAaHHBIE TATOreHaMu 13 rpynmbsl Qomycetes, HapuMep, suoamu
Albugo, nanpumep, Albugo candida;, euoamu Bremia, nanpumep, Bremia lactucae;, suoamu
Peronospora, nanpumep, Peronospora pisi wnn P. brassicae, euoamu Phytophthora,
Haripumep, Phytophthora infestans; euoamu Plasmopara, nanpumep, Plasmopara viticola,
suoamu  Pseudoperonospora,  wnanpumep,  Pseudoperonospora — humuli  vnn

Pseudoperonospora cubensis; euoamu Pythium, snanpumep, Pythium ultimum;

3a00J€BaHMsI ISITHUCTOCTH U YBSAAHUS JIMCTHEB, BbI3BAHHbIE HAPUMED, BHIAMU
Alternaria, nanpumep, Alternaria solani; sunamu Cercospora, nanpumep, Cercospora
beticola; sunamu Cladiosporium, wanpumep, Cladiosporium cucumerinum; Bunamu
Cochliobolus, nanpumep, Cochliobolus sativus (kornauansHas ¢popma: Drechslera, cuH:
Helminthosporium) win Cochliobolus miyabeanus, sunamu Colletotrichum, nanpumep,
Colletotrichum  lindemuthanium; Bunamu Cycloconium, wanpumep, Cycloconium
oleaginum; sunamu Diaporthe, nanpumep, Diaporthe citri; Bunamu Elsinoe, Hanipumep,
Elsinoe fawcettii; Bunamu Gloeosporium, nanpumep, Gloeosporium laeticolor; Bunamun
Glomerella, wanpumep, Glomerella cingulata, Bunamu Guignardia, nHanpumep,
Guignardia bidwelli; Bunamu Leptosphaeria, nanpumep, Leptosphaeria maculans; Bunamu
Magnaporthe, wnanpumep, Magnaporthe grisea;, sumamu Microdochium, wHanpumep,
Microdochium nivale; Bunamu Mycosphaerella, natnipumep, Mycosphaerella graminicola,
Mycosphaerella arachidicola wma Mycosphaerella fijiensis, Bumamu Phaeosphaeria,
Haripumep, Phaeosphaeria nodorum;, Bunamu Pyrenophora, nanpumep, Pyrenophora teres
unu Pyrenophora tritici repentis, Bunamu Ramularia, vanpumep, Ramularia collo-cygni
unu Ramularia areola; sunamu Rhynchosporium, nanpumep, Rhynchosporium secalis;,

BUAMH  Septoria, wHampumep, Septoria apii wm  Septoria lycopersici, Bugamu
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Stagonospora, vHanpumep, Stagonospora nodorum;, sunamu 1yphula, nanpumep, 1yphula

incarnata, Bunamu Venturia, nanpumep, Venturia inaequalis,

3a0oseBaHusi KOpHS M Cre0Oisi, BbI3BaHHblE, Hanpumep, Bupamu Corficium,
Hanpumep, Corticium gravunarum; Bunamu Fusarium, vanpumep, Fusarium oxysporunt,
Bugamu  Gaeumannomyces, Haupumep, Gaeumannomyces — graminis, BUAAMH
Plasmodiophora, nanpumep, Plasmodiophora brassicae;, Bunamu Rhizoctonia, Hanipumep,
Rhizoctonia solani; Bunamu Sarocladium, wanpumep, Sarocladium oryzae, Bunamu
Sclerotium, nanpumep, Sclerotium oryzae;, Bunamu 1apesia, nanpumep, Tapesia acuformis;

Bunamu 7 hielaviopsis, nanpumep, Thielaviopsis basicola,

3a00JIeBaHMsI KOJOCAa M METEJKH (BKJFOYAs MOYATKU KyKYpy3bl), BbI3BaHHBIE,
HarpuMmep, Bumamu Alternaria, wanpumep, Alternaria spp., sumamu Aspergillus,
Haripumep, Aspergillus flavus, Bunamu Cladosporium, wanpumep, Cladosporium
cladosporioides; sunamu Claviceps, nanpumep, Claviceps purpurea, sunamu Fusarium,
Hanpumep, Fusarium culmorum; sunavu Gibberella, nanpumep, Gibberella zeae;, Bunamu
Monographella, nanpumep, Monographella nivalis, Bunamu Stagnospora, Hanpumep,

Stagnospora nodorum,

3a00NeBaHys, BbI3BAHHBIC TOJOBHEBBIMH TIpHOaMH, HampuMep, BUAAMH
Sphacelotheca, nanpumep, Sphacelotheca reiliana;, sunamu Tilletia, nanpumep, Tilletia
caries umn Tilletia controversa, sunamu Urocystis, nanipumep, Urocystis occulta, Bunamu

Ustilago, nanpumep, Ustilago nuda,

IUIOJIOBAsl THWJIb, BBbI3BAHHAs, HAmnpumep, Bupamu Aspergillus, Hampumep,
Aspergillus flavus, Bunamu Botrytis, nanipumep, Botrytis cinerea;, sunamu Penicillium,
Hanpumep, Penicillium expansum wma Penicillium purpurogenum; sunamu Rhizopus,
Harpumep, Rhizopus stolonifer; Bunamu Sclerotinia, nanpumep, Sclerotinia sclerotiorunn,

Bunamu Verticilium, nanpumep, Verticilium alboatrum;

3a00JeBaHys THIIM U YBSIIAHUS, TEPEIAOIINecss C CEMEHaMH U Yepe3 IMOYBY, a
TaKke 3a00JIeBaHUsI CEsTHLIEB, BbI3BAHHBIC, HArpuMep, Bunamu Alternaria, Hampumep,
Alternaria brassicicola;, euoamu Aphanomyces, nanpumep, Aphanomyces euteiches;,
suoamu Ascochyta, nanpumep, Ascochyta lentis; euoamu Aspergillus, Hampumep,
Aspergillus flavus, Cladosporium euoamu, nanpumep, Cladosporium herbarum; suoamu
Cochliobolus, wanpumep, Cochliobolus sativus (konuguanbHas ¢opma: Drechslera,

Bipolaris Cun.: Helminthosporium), euoamu Colletotrichum, nanipumep, Colletotrichum
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coccodes, euoamu Fusarium, wanpumep, Fusarium culmorum;, euoamu Gibberella,
Haripumep, Gibberella zeae, euoamu Macrophomina, wnanpumep, Macrophomina
phaseolina;, eudamu Microdochium, wanpumep, Microdochium nivale, euoamu
Monographella, wanpumep, Monographella nivalis;, euoamu Penicillium, nanpumep,
Penicillium expansum; euoamu Phoma, nanpumep, Phoma lingam; euoamu Phomopsis,
Hanpumep, Phomopsis sojae;, suoamu Phytophthora, nanpumep, Phytophthora cactorum;
suoamu Pyrenophora, nanpumep, Pyrenophora gramuna;, euoamu Pyricularia, nanpumep,
Pyricularia oryzae; suoamu Pythium, vanpumep, Pythium ultimum; euoamu Rhizoctonia,
Harpumep, Rhizoctonia solani; euoamu Rhizopus, vanpumep, Rhizopus oryzae;, suoamu
Sclerotium, wnanpumep, Sclerotium rolfsii; euoamu Septoria, nanpumep, Septoria nodorum;
suoamu Typhula, wanpumep, Typhula incarnata;, euoamu Verticillium, wHanpumep,

Verticillium dahliae;

paku, Tajuyibl W BEIbMHHA METJA, BbI3BAHHBbIC, Hampumep, suoamu Nectria,

Hanpumep, Nectria galligena;

Oone3HN yBSJAHWs, BbI3BaHHbIC, Hampumep, euoamu Monilinia, Hanpumep,

Monilinia laxa,

neopManMy JIMCTbEB, LBETOB U IUIOAOB, BBbI3BAHHBIE, HATPUMED, 6UOAMU
Exobasidium, wanpumep, Lxobasidium vexans, euoamu Taphrina, nanpumep, Taphrina

deformans;

JereHepaTHBHbIE 3a00JIEBAHMS JIPEBECHBIX PACTEHMH, BBbI3BAHHBIE, HAIPUMED,
suoamu FEsca, nanpumep, Phaeomoniella chlamydospora, Phaeoacremonium aleophilum

wu Fomitiporia mediterranea;, suoamu Ganoderma, vanpumep, Ganoderma boninense,

OOoJIe3HN LIBETKOB U CEMSH, BbI3BAHHbBIE, HATIPUMED, suoamu Botrytis, Hanpumep,

Botrytis cinerea,

Oone3Hu KIIyOHEH pacTeHus], BeI3bIBaEMble, HaNpuUMep, Buaamu pona Rhizoctonia,
Hanpumep, Rhizoctonia solani; Bumamu poma Helminthosporium, Hampumep,

Helminthosporium solani;

Oone3Hy, BbI3BIBAEMbIE OaKTepPHAJIBHBIMU MATOT€HAMH, HANpPUMEp, 6uoami
Xanthomonas, vanpumep, Xanthomonas campestris pv. oryzae;, euoamu Pseudomonas,
Haripumep, Pseudomonas syringae pv. lachrymans;, euoamu Erwinia, sanpumep, Lrwinia

amylovora.
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HpeI[HO‘{TI/ITeJIbHO COCOAMHCHUA I10 I/1306peTeHI/II'O MOTI'YyT HUCHOJIb30BATbCSA JIA

OOpBOBI CO CIEAYIOIIMHU 3a00IEBAHUSIMHI COU:

I'pubkoBble 3a0oyeBaHUsl JUCTHEB, CTEOJICH, CTPYUYKOB W CEMsIH, Harpumep,
anbrepHapuos3 (Alternaria spec. atrans tenuissima), auntpakno3 (Colletotrichum
gloeosporoides dematium var. truncatum), Oypasi NATHUCTOCTb JIUCTHEB WIH IUIOIOB
(Septoria glycines), nepxocnopo3 nucteeB (Cercospora kikuchii), cepasi NATHUCTOCTb
muctweB (Choanephora infundibulifera trispora (Syn.)), TITHUCTOCTD JIUCTHEB, BbI3BAHHAS
dactuliophora  (Dactuliophora  glycines), noxHomyunuctas poca (Peronospora
manshurica), taHwib, BbBaHHas drechslera (Drechslera glycini), cenenodomosHas
ISITHUCTOCTD 371aKoBbIX TpaB (Cercospora sojind), MATHUCTOCTh JIMCTHEB, BbI3BAHHAS
leptosphaerulina (Leptosphaerulina trifolii), naTHrCTOCTD TUCTHEB, BbI3BaHHAs phyllostica
(Phyllosticta sojaecola), raunbp 00008 u crebneii cou (Phomopsis sojae), HacTosas
my4dHucras poca (Microsphaera diffitsa), nITHICTOCTb TNCTHEB, BhI3BAHHAS pyrenochaeta
(Pyrenochaeta glycines), puzokmonus 6030yuiHas 0071e31ub, JTUCTBA, W TAyTHHUCTAS
Oonesunp (Rhizoctonia solani), pxasunna (Phakopsora pachyrhizi, Phakopsora
meibomiae), mapwma (Sphaceloma glycines), crembunuos (Stemphylium botryosum),

MHUILIEHEBUIHAS IITHUCTOCTD JIUCTheB (Corynespora cassiicola).

I'pubkoBble 3a0oJeBaHMsT KOpPHEW W OCHOBaHWMN CTEOJsl, HampuMep, YepHas
kopHeBas THIIb (Calonectria crotalariae), yronmpHast rHmb (Macrophomina phaseolina),
(by3apro3 win (Hy3aprO3HBIN BIIT, KOPHEBAs THUJIb  THUJIb CTPYYKA U KOPHEBOH LISHKH
(Fusarium oxysporum, Fusarium orthoceras, Fusarium semitectum, Fusarium equiseti),
THUEHHE KOpHEH, BbI3bIBaeMOe Buaamu Mukosentomuckyc (Mycoleptodiscus terrestris),
neocosmospora (Neocosmospora vasinfecta), rHuie 0000B u crebneii (Diaporthe
phaseolorum), crebneBbiii pak (Diaporthe phaseolorum var. caulivora), ¢urodpTopos
(Phytophthora megasperma), Oypas raunb credneii con (Phialophora gregata), rpubnas
rawib (Pythium aphanidermatum, Pythium irregulare, Pythium debaryanum, Pythium
myriotylum, Pythium ultimum), pu3okTOHMO3, BOWJIOYHast OOJNE3Hb U BBINPEBAHUE
(Rhizoctonia solani), ckneporunno3 (Sclerotinia sclerotiorum), ckiiepouranbHast 0XKHAS
rawib (Sclerotinia rolfsii), rHueHHME KOpHEW, BBI3BIBAEMOE BHUAAMH THEJABHOIICHC

(Thielaviopsis basicola).

[IpenmnouTuTe IbHO COETUHEHHSI TI0 M300PETEHHIO TaK)KE MOTYT HCIOJIb30BaAThCS
misi 60pbOBl ¢ 3a00JIeBAaHUSIMU TISITHUCTOCTH W YBSOAHWUS JINCTHEB, a TaKKe C

3a00eBaHIAMU KOPHS U CTe0s PPYKTOB U OBOLIEH.
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Pezynayusa pocma pacmenuii

B HekoTOpbIX ciy4asx, KOMOMHAIMM COEIWHEHUH 10 M300pEeTeHHI0 U
KOMITO3HLIUH, COAEpIKaIlHe TaKyl0 KOMOMHALIUIO, ITPU OTIPEAESIeHHON KOHLIEHT ALK UITH
JO3UPOBKE, MOIYT IPUMEHSTBCS B KAdeCTBE pPEryJATOPOB pOCTAa WM areHTOB,

YIAYYIIAOIINX XaPAKTEPUCTUKH PACTECHUH.

Hcnonb3oBaHue peryssiTopoB pocTa MOXKET UMETh Pa3jIMyHOe BO3IAEHCTBHE Ha
pacreHusi. Bo3neiicTBue Takux BELIECTB B 3HAYUTEbHON CTENEHU 3aBHUCUT OT BPEMEHHU
MIPUMEHEHNS OTHOCUTEIBHO CTAJANU PA3BUTHS PACTEHUS, a TAKXKE OT KOJIMYECTB AKTUBHOTO
WHTPEIUEHTa, KOTOPbIM 00padaThIBAIOTCS PACTEHUS, WM KOTOPBIH BHOCUTCS B Cpedy
MPOM3PACTAHUS PACTEHHH, a TAKXKe OT BUAa 00pabOTKM WK BHECeHUs. B kaxkaom ciydae,
PeryJsiTopbl  pOCTa AOJDKHBI OOJNIafaTh OMpeNeIeHHbIM IEJeBbIM BO3IEHCTBHEM Ha

CEJIbCKOXO35IICTBEHHBIE KYJIBTYPBL.

Perynupyrorre BO3AEHCTBUST Ha POCT BKJIFOHYAOT OoOJiee paHHee MPOpacTaHMeE,
YIIYUIIEHHYIO BCXOKECTh, OOJIee Pa3BUTYIO KOPHEBYIO CHCTEMY W/HIIH YITy4IIEHHbIA POCT
KOpHEH, yIy4IIeHHY0 CIOCOOHOCTh moderoo0pa3oBanusi, Ooee MPOAyKTUBHBIEC MTOOETH,
OoJiee paHHee L[BETEHHE, YBEIMYEHHYIO BBICOTY W/HJIM OMOMACCy PaCTeHHs], yKOPOYEHHBIE
cTeOITH, YITy4LIeHHBIH POCT MOOEroB, KOJMYECTBO 3ePEeH Ha KOJIOC, KOJIMYECTBO KOJIOCHEB
Ha M?, KOJHMYECTBO CTOJOHOB W/WIM KOJMYECTBO I[BETKOB, YJYYIIEHHbIH WHAEKC
ypOskaHOCTH, OOJNBIINI pa3Mep JIUCTbEB, MEHbLIee KOMHMYECTBO MEPTBBIX Oa3ajbHBIX
JIMCTBEB, YJYUIIEHHOE JIMCTOPACIIONOKeHUe, Oojiee paHHee BbI3peBaHHe/Oosiee paHHee
IUIOIOHOIIEHHE, OJHOPOIHOE BBI3PEBAHKE, MOBBILIEHHAS POAOIKUTENLHOCTD MEepHOIa
HaJIMBA 3€PHA, YJIyYILIEHHOE BbI3PEBAHHUE TUIONOB, YBEINUEHHBIH pa3Mep MION0B/OBOLIEH,

YCTOWYUBOCTD MPU MPOPACTAHUM U CHIXKEHHOE MOJIETaHue.

TepMUH «NOBBIIEHHAsT YPOKAHHOCTB» WM (YJy4LIEHHAas YpPO)KaWHOCTb»
OTHOCHTCSl K oOmieli Ouomacce Ha TekTap, BBIXONY IPONYKTa B pacuere Ha TeKTap,
OTHOIIEHHIO BeCa KOCTOUKHW/ (PPYKTa, pa3Mepy CeMEeHH /U BeCy TeKTOJIUTPA, a TAKXKE K

YJIYYIIEHHOMY Ka4eCTBY MPOAYKLUH, BKJIIOYAs CIEAYIOLINE XapaKTePUCTUKU!

yIy4IIeHHAasl MPUTOAHOCTb ANl MepepaboTKH B OTHOLIEHHH PACTIPENENICHHs T10
pasMepaM (Harpumep, 3€peH WM TUIOJOB), OAHOPOIHOE BBI3PEBAHNE, BIArOCOAEPKAHUE
3€pHAa, YJIyYLIEHHbIE XapaKTEPUCTUKU MPHU MOMOJIE, YJIYUILIEHHBIE XapAKTEPUCTUKU MPU
BUHM(UKALNHY, YIyYLIEHHbIE XapaKTEePUCTHUKH NPY BaPEHUH NHBA, MMOBBIIIEHHBIH BBIXON

COKa, YJIYUIIEHHbIE XapaKTEPUCTUKU Npu cOope ypoxkas, NepeBaphUBaeMOCTb, YHCIO
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CeIMMEHTALIH, YHUCJIO MAAeHUs, CTAOUIBHOCTh CTPYYKOB, CTAOMIIBHOCTD TIPU XPAHEHUH,
yJIyUIIeHHAs JJIMHA/TIPOYHOCTH/OMHOPOAHOCTh BOJIOKOH, MOBBIIIEHHOE KA4e€CTBO MOJIOKA
W/ MsICA Y JKUBOTHBIX, KOPMJICHHE KOTOPBIX MPOUCXOANT C UCTIOJIb30BAHHUEM CHIIOCA,

ajanranys npu KyJUHapHOM MPUTOTOBJICHUU U XKApPKE,

TaKKe BKJIIOYAS YJy4YLIEHHbIE TOBAPHBIE KAUECTBA B OTHOLIEHWUH YJIy4IIEHHOTO
Ka4yecTBa IJIOJOB/3epHA, paclpenesieHre Mo pa3MepaM (HamprMep, 3epeH WU IUIOAOB),
Oospruast IPOIOJKUTETBHOCTh cpoka XPaHEeHUs!/CpoKa COXPaHsIeMOCTH,
TBEPAOCTB/MSITKOCTb, BKYC (3amax, KOHCHCTEHLHs), COPTHOCTH (pasmep, ¢opma,
KOJIMYECTBO SIFOJT), KOJIMUECTBO SrOJ/ TUIOA0B HA IPO3/IU, XPYCTKOCTb, CBEXKECTD, TIOKPHITHE

BOCKOM, 4acTOTa (PU3UOJIOTUIECKUX HAPYIIIEHUH, [IBET;,

TaKKe BKJIFOYAsi MMOBBIIIEHHOE COMEPKAHUE IENIEBbIX HHIPEIUEHTOB, HAIIPUMED,
comep:kaHue OENIKOB, JKMPHBIX KHCJIOT, COJAEp:KaHHe Maces, KadecTBO Maced,
AMUHOKHCJIOTHBIN COCTaB, COIEPIKAHUE caxapoB, coxep:kaHue kuciot (pH), oTHolueHue
caxapa/kuciorel (Brix), momugeHosbl, CcomepkaHWe Kpaxmaja, NHINEBas LEeHHOCTb,

cozieprKaHNe MITF0TeHA/ KIIEMKOBUHHOCTD, YHEProcoiep kaHue, BKYCOBbIE Ka4eCTBa,

TAaKXE€ BKJIIOYAs TIOHMKEHHOE CONEPKAHUE HEXKENATeNbHbIX WHIPEIUEHTOB,
HarpuMep, MEHbLIIee CoepKaHie MUKOTOKCHHOB, MEHbIIIEe coep:kaHue aiaTOKCUHOB,
YPOBEHb T'€OCMHUHA, COAEPKAHNE aPOMATHUECKUX 1 (PEHOIBHBIX KOMIIOHEHTOB, JIAKKA3bI,

l'IOJ'II/I(beHOJ'I OKCHIA3bl U MEPOKCUAA3BI, COACPKAHNE HUTPATOB.

CoennHeHUs-peryJIITOpbI POCTa PACTEHUI MOTYT MCIIOIb30BAThCS, HAIPUMED, 11
3aMeIUICHUs] BEreTaTHMBHOTO pa3BUTHs pacTeHuil. Takoe monmaBlieHHe pPa3BUTHSA
NPENCTABISIET SKOHOMUYECKUI WHTEpEeC, Hampumep, Uil JEPHOBBIX KYJbTYp, TaK Kak
TaKUM 00pPa3oM BO3MOXKHO YMEHBLUIUTh YaCTOTY KOIIECHHSI TPABbl B IEKOPATHBHBIX Caaax,
NapKax M CIIOPTHBHBIX IJIOMAAKAX, HA 000YHHE JOPOT, B a3POIOPTAaX WM Ha IUIOMAMSX C
(pPYKTOBBIMH KyJbTypamu. Taxoke MOJABIICHWE PAa3BUTHS BAKHO IJISI TPABSIHUCTBIX H
IPEBECHBIX PACTEHHH, BBIPAIINBACMbIX Ha OOOYMHAX JOPOT, BOJHM3H TPyOOIPOBOIOB MITH
BO3IYLIHBIX JIMHUHM WJIK, B LEJIOM, B TaKUX MECTaxX, IIe HeXejareneH OypHBIH pocT

pacTeHun.

Taxxe, OonblIoe 3HAUEHHE HMeEET IPUMEHEHHE PperyjsaTOpOB pOCTa A
NOAABJIECHUs] MPOAOJIBHOIO POCTAa 3JIAKOBBIX KYJBTYp. OTO CHUXKAET WM IOJHOCTBIO
yCTpaHSI€T ONACHOCTb IIOJNIETaHUsl PACTeHHH 10 Yypoxas. B ngononnenue, mnpu

UCTIONIb30BAHUH PETYJIATOPOB POCTa MOKET NMPOUCKXOANThH YKpEIUIeHHe cTedliel 371aKoB,



67

YTO TaKXK€ CHIKAeT puck mnoseraHus. IIpym ucnonb30BaHUM PETyJsTOPOB poOcTa AJis
YKpEeIUIeHUsI U YKOPOYEHUs! cTeOyiel 371aKoB O0eCreunBaeTcsi BO3MOKHOCTb BHECEHHSI

OonbLINX 00BEMOB YIOOPEHHI )15 YBEIHMUEHHS yposkasi 0e3 OMacHOCTH MOJIETaHuUs.

JIis MHOTHX CeNIbCKOXO3SIHCTBEHHBIX KyJbTYP TIOAABJICHUE BEre€TaTUBHOTO
pasBUTHsI pacTeHUll OOeCrevYnBaeT BO3MOXKHOCTh IOCAJKH PACTeHW C OoJbLiIei
IUIOTHOCTBIO, TAaKUM OOpa3oM, Ha OJMHAKOBOHM IUIOIIATNA MOMKHO MOJYYHUTh OOJBLIHIA
yposkaii. Eilie omHUM MperMyIecTBOM MEHBIIHNX PACTEHHUH, TOJTy4YeHHBIX TAKUM 00pa3oMm,

SIBJIIETCSL TO, YTO TAKUM 00pa30M MPOIIe KYJIbTHBHPOBATh PACTEHUS U COOUPATh YPOIKAA.

[Ipy CHW)KEHMM BET€TATMBHOTO PAa3BUTUSI PACTEHUH MOXKHO TaKke IOOHTHCS
YBEJMUESHHST WM YIYYIISHUs] YpOXKas, TaK Kak B 3TOM ciydae obecrieunBaercsi Ooiee
s¢dexTrBHOE TOTpedICHHE MHUTATENLHBIX BEINECTB M ACCUMIUIITOB JJisi 0Opa3oBaHUs

LBETKOB U IJIOAOB, a HE AJIA pOCTa BET€TAaTUBHBIX qacTei paCTeHHfI.

B xauecTBe anbTepHATHUBLL, PETYIATOPBI POCTA TAK:KE MOTYT UCIOJIB30BATHCS IS
CTUMYJIMPOBAHMS BET€TATUBHOTO Pa3BUTHs. DTO BEChMA LIEIeCO00pa3Ho, KOraa npu coope
ypokast COOMpArOTCs BEreTaTHBHbIE 4YacTU pacreHus. OmHAKO NPH CTHUMYJHUPOBAHUH
BEICTATUBHOI'O PA3BUTUA MOXKET TAKXKC CTUMYJIHMPOBATBCA TICHEPATHBHOE Pa3sBUTHE,
TIOCKOJIbKY B 3TOM CIIy4ae MPOUCXOIUT 00pa3oBaHue OOJIbIIEero KOINYeCTBa ACCHMILIATOB,
YTO NIPUBOAUT K 0OPA30BAHUIO OONBIIEr0 KOJINYECTBA IIOA0B WIIH K 00Pa30BaHUIO IIIOOB

Oonbliero pasmepa.

Kpome Toro, monoxkurenbHble 3QQeKTel Ha POCT PaCTEHHH WM YpPOXKAWHOCTh
MOTyT OBITb JOCTHUTHYTHI 3a CueT yay4ieHus 5()(EKTHUBHOCTH HCHOIb30BAHUS
MUTATENIbHBIX BEINEeCTB, B YacTHOCTH, 3(dekTuBHOCTH wucnonp3oBanus aszora (N),
a¢dextuBHOCTH HcTonb3oBanus pocdopa (P), apdexkTHBHOCTH HCIIONB30BAHKS BOJIBI,
YAYYIIEeHUs TPAHCIUPALUH, WHTEHCUBHOCTH JbixaHusi wwmn accumwiinun  COg,

yJIydIeHus 00pa3oBaHusl KIIyOeHbKOB, yiydimeHus: Ca-meradonu3ma.

AHanornyHbIM  00pa3oM, pPeryJsATOpbl pPOCTAa MOTYT HCIOJB30BATHCS  JUIA
U3MEHEHUsl COCTaBa PacTeHHi, YTO B CBOIO OYepenb MOXKET MPUBECTH K YJYYIIEHHUIO
KauecTBa yporkas. PeryysiTopel pocra MOTYT OKasblBaTh BIMSHHE Ha OOpa3oBaHHE
NapTEHOKapINUYEeCKUX IUIONOB. B nomonHeHue, MOKHO BIMATH Ha NOJ LiBeTKa. Takoke
BO3MOXKHO MNOJIy4€HHE CTEPHJIBHONM MBUIBLBL, YTO Ba)KHO IMpPU CEJEKLMUU U MOJYyYEHUU

THOPUIHBIX CEMSH.



68

Vcrionb30BaHNEM PEryJIsITOPOB POCTA MOJKHO KOHTPOJIPOBATh BETBEOOPA3OBAHIE
y pactenuil. C f1pyroii CTOPOHBI, IPU HAPYLIEHUH allUKaJIbHOIO JOMUHHPOBAHUSA MOKHO
CTUMYJIUPOBATb PA3BUTHUE OOKOBBIX HO6eFOB, YTO MOYKET OBbITh JKE€JIaTCJIIbHBIM, B
YAaCTHOCTH, NMpPU KYJIBTUBUPOBAHMU JEKOPATHBHBIX PACTEHHI, TaKke B KOMOMHAIMU C
nozasneHneM pocra. C Apyrodl CTOPOHBI, TaKk€ BO3MOXKHO IOIABISITH POCT OOKOBBIX
noberos. Takoii s dekT npeacrapiser ocoObli HHTEPEC, HAIPUMeEp, TPH BbIPALHBAHUN

Tabaka Ui TOMATOB.

ITon BO3meiicTBUEM pEryJasTOPOB pPOCTa MOXKHO pEryJIMpOBaTh KOJHYECTBO
JIMCTHEB HA PACTEHUSIX, TaK, 4TOObI B HEOOXOAMMOE BpeMsl POUCXOnmIa AeOTHaLHs.
Takas nedonuanms urpaer BaXKHYIO POJIb MPH MEXaHUYECKOM cOOpe ypoyKash XJIONKa, HO
TaKke U IpHu cOope yporKkast APYTUX KyJbTYp, HAIPUMED, TIPH BO3IEIbIBAHIHA BUHOTPAIA.
Hedonmanust pacTeHUH TAKXKe MOYKET OCYILIECTBIIATHCS JJISI CHU)KEHHS TPAHCIIUPALH Y

pacTeHul nepen nepecaakon.

Kpome Toro, peryasatopbsl pocTa MOTYyT MOAYJIMPOBATh CTAPEHUE PACTEHMI, UTO
MOJKET NPUBECTU K YBEIUYEHHUIO MPONOJIKUTEIBHOCTH NMEPUONAA C 3€JIEHBIMU JINCTBSIMU,

YBEJIMUYEHHIO (a3bl 3aIIOIHEHNS 3€PHA, TIOBBIIIEHUIO Ka4eCTBa YPOIKasL.

Taxoke perynaropsl pocTa MOTYT UCIHOJIb30BATHCS ISl PETYJIMPOBAHUS BCKPBITHS
miofa. C aApyroit cTopoHsl, TaKUM 00pa3oM MOXKHO IPEAOTBpAILATh MPEXkIEeBPEMEHHOE
BCKpbITHE TU10Aa. C ApYyroi CTOpPOHBI, TAKKE MOKHO CTUMYJIMPOBATh BCKPBITHE IJI0J1A UIH
Aake HEeNOpasBUTHE LBETKA I JOCTHXKEHHs HEOOXOAMMOH Macchl (IpOpeKUBaHUE
3aBsizeiiy). B momosnHeHue, peryisaTopbl pOCTa MOTYT UCTIOJIB30BATHCS AJIsl TOTO, YTOOBI BO
Bpemsi cOopa ypokas TUIONbI OTAE/SUTUCh OT PACTEHUs] ¢ MPUMEHEHHEM MEHbLIeH
(usnueckoit cutbl 1J1si o0ecriedeHusi BOSMOXKHOCTH MEXaHHUYECKOH yOOpKHU yporKkast WiIn

st o0JIerdeHust py4Hol yOOpKu.

Perynsitopbl pocTa MOTYT TaK»Ke MCTIOJIb30BAThCS ISl MOJyueHus: 0oJiee paHHEero
win HaoOopoT, OoNiee MO3MHEro CO3peBaHUsl COOMPAEMOro MaTepuania 0 WIH TOCHe
yporKast. ITO SBISIETCS] OCOOGHHO BaYKHBIM, TaK KaK 3TO MO3BOJSIET HAWIYUILINM 00pa3oM
MIOZICTPanBaThCs Mox TpeOoBaHus phiHKa. KpoMe TOoro, B HEKOTOPBIX CAyHasiX peryJisiTopbl
pocTa MOTYT yJy4YIIaTh LBET MJIOAOB. B JOMONMHEHHE, peryisaTopbl pocTa MOTYT TaKkKe
UCTIOJIb30BATHCS [UISl TOTO, YTOOBI CO3PEBAHUE MPOUCXOIAMIIO B TEUEHHE OIPEAETIEHHOrO

niepuoaa BpeMeHu. Takum 00pa3oM, CO3MArOTCsI HEOOXOMUMbIE YCIIOBHS ISl TOTO, YTOOBI



69

obecneunTb BO3MOXKHOCTh MEXAHWYECKOW WM pPydyHOU yOOpKHM ypokash B OJUH 3Tarl,

HarpuMep, B ciiydae Tabaka, TOMaToB WK Kode.

B nononHenue, ¢ UCMIONB30BaHUEM PETYJIATOPOB POCTA PACTEHUI MOYKHO BJIMATH
Ha MEepPHOJ TOKOS CeMsIH WM TIOYeK PAcTeHWil Tak, 4roObl, HampHuMep, MpOpacTaHue,
noberooOpa3oBaHue, LIBETEHNE PACTEHHH, TAKUX KaK aHAHAC UJIN IEKOPATUBHbIE PACTEHUS
B MMUTOMHHKAX, MPOUCXOAMIO B TaKHe MEPUOIbI, KOrJa 3TO HE SIBJSETCS OObIMHBIM. B
paiioHax, I7leé BBICOKA BEPOSTHOCTb 3aMOPO3KOB, C TIOMOLIBK PEryJsiTOpOB pPOCTa
JKEJIaTeIbHO 00EeCeUnThb 3aIePKKY B PACIyCKAHHH MOYEK WM MPOPACTAHUH CEMsIH IS

TOTO, YTOOBI N30eKaTh yinepOa BCIEACTBUE TIO3HUX 3aMOPO3KOB.

Hakownen, peryisitopbl pocta MOTYT IIPUAATh PACTEHUSM YCTOMYMBOCTD K HU3KUM
TEMIIEPATYPaM, 3aCyXe WM 3aCOJIEHHOCTU TOYBbI. ITHM 00ECIIeYNBAETCS BO3MOXKHOCTD

KYJIbTHUBUPOBAHUS PACTEHUH B paOHAX HETIPUTOHBIX, KaK MPABHIIO, IS TAKUX LIENEH.
Ipuoanue ycmoiruusocmu / JKuznecmoiixocms pacmenuii u opyaue s¢pgpexnol

KomOuHaumm coeavHeHMH IO HACTOSIIEMY HW300pPETeHHI0 M KOMITO3HILINH,
cozieprKalye Takue KOMOMHALNH, TAK)KE MPOSIBIISIIOT CHIIbHOE YKPETILIIOIIEee BO3ASHCTBIE
Ha pacteHusi. COOTBETCTBEHHO, OHH MOTYT MCIOJIb30BAThCS TSI MOOMITM3AIMH 3aIUTHON

CUCTEMbI PACTCHUS MIPOTUB ATAKHW BPEAHBIX MUKPOOPIraHU3MOB.

ITox BewiecTBaMH, MOBBILIAIOINUMH >KH3HECTOMKOCTh PacTeHUil (TMPUAAIOIIUMU
pacTeHHsIM YCTOWYMBOCTH), B KOHTEKCTE HACTOSILIErO M300pETeHHs MOIpPa3yMeBarOTCs
BELIECTBA, CIOCOOHBIE CTUMYJIMPOBATh 3AIUTHYI CHUCTEMY PACTE€HMs] TAaKUM 00pazom,
4yT0OBI 00paOOTaHHbBIE PACTEHMs BIIOCIEICTBUM, NMPU WHOKYJSIMUA HUX BPEIOHOCHBIMH
MHUKPOOPraHH3MaMH pa3BHBAIM Obl BBICOKYK) CTElEHb YCTOWYUBOCTH K 3THM

MHUKPOOPTraHHU3MaM.

Taxke, B  KOHTEKCTE  HACTOSIIEro  H300peTeHHs]  (PU3UOJOTHYECKHE

XapPaKTEPUCTUKHU PACTEHUA BKIIFOYAOT CICAYOIICE!

YcrolunBocTh K aOMOTHYECKOMY CTPECCy, YTO BKIIIOYAE€T YCTOWYHBOCTH K
BO3JICHCTBHIO BBICOKUX MJTM HU3KHUX TEMIIEPATYP, YCTOWYMBOCTD K 3aCyXe M CIIOCOOHOCTD
BOCCTAHABIIUBATBCS IOCTE€ CTPECCOBBIX 3aCyLUIMBBIX  YCIOBHH, 3((eKTHBHOCTD
UCTIONIb30BaHUsT BOABI (YTO B3aUMOCBS3aHO CO CHIJKEHHBIM BOZAOIOTPeOJIeHHEM),
YCTONYMBOCTD K 3aTOIICHUIO, O30HOBBIN CTPECC U YCTOMYUBOCTD K YIBTPAPHUOIETOBOMY
U3JIy4EHUI0, YCTOMYUBOCTh K XMMHUUYECKUM BEILIECTBAM, TAKUM KaK TSDKENbIE METAJUIbL,

COJIM, ICCTULIM/BI.
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VCToHYnBOCTh K a0HMOTHYECKOMY CTPECCY, YTO BKJIIOYAET TOBBIIICHHYIO
YCTOWYMBOCTh K TpHOaM M TOBBIUIEHHYK YCTOMYMBOCTb K HEMAaTOJaM, BHUPYCaM H
OakTepusiM. B KOHTEKCTE HACTOSIEr0 M300pPETEHUs] YCTOHYMBOCTh K aOHOTHYECKOMY
CTpeccy TMpPEANOYTUTENbHO BKJIIOYAET TMOBBIIIEHHYK) YCTOHYMBOCTE K TIpudam Hu

MOBBIIIEHHYIO YCTOMYUBOCTb K HEMATOAAM.

IloBbilleHHAsT MOLIHOCTH PACTEHUH, BKJIKOYAs TMOBBIIIEHHYIO >KU3HECTOMKOCTh
PaCTeHUI/TIOBBIIIEHHOE KAa4YeCTBO PACTEHHH M TOBBILICHHYK) SHEPTHIO MPOpPACTaHMS
CCMH, CHI/I)I(GHHy}O CKJIOHHOCTb K TIIOJICTaHHIO, y.]'[y‘lLHGHHbeI BHeH_IHI/Iﬁ BU,
TOBBIIIEHHYK0  CINOCOOHOCTh K  BOCCTAHOBJICHHIO TMIOCJIE  CTPECCOBBIX  YCIIOBHIA,
YIYUIIEHHYI0 TMUTMEHTAlUI0 (HAampuMep, COAep:KaHue XJIOpopuiia, YIy4IIEHHYIO
CIOCOOHOCTH K COXPAaHEHUIO 3eJIEHON OKPACKH) U YJIyUIIeHHbIH KO3((OULIMEHT MOJIE3HOTO

neucTBust POTOCHHTESA.
Muxomoxcunoi

B nomnonHeHme, KOMOWHALMU COENWHEHHWH IO HACTOSIIEMY HW300pPETeHUI0 WU
KOMITO3UIIMH, COAep:KaIie Takhe KOMOWHAIMK, MOTYT CHIKATh COJIEpIKaHUe
MHUKOTOKCHHOB B COOPaHHOM MaTepHalie U B MOy YeHHBIX U3 HETO MUIIEBbIX MPOIYKTAX U
KopMax. B HYaCTHOCTH, MHKOTOKCHHBI BKJIOUAIOT, MOMHMO TIPOYEro, CIENyIOIIHe
BemecTna: nesokcuHuBaiieHo (DON), Husanenon, 15-Ac-DON, 3-Ac-DON, T2- u HT2-
TOKCHH, ()yMOHHU3HUHBI, 3€apajIiCHOH, MOHMIN(OPMHUH, (y3apHH, IHALETOOKCUCLIAPIIEHO
(DAS), 6oBepuuuH, sHHHATHH, (Qy3aponposrdeprH, Gy3apeHos, OXpaTOKCHUH, MATYJIHH,
AJTKAJIONIbI CTIOPbIHBM M a()JIATOKCHUHBI, KOTOPbIE MOTYT MPOM3BOAUTHCS, HAIPHUMED,
CenyrIuMu TpudamMu: BUIaMu Fusarium, Takumu Kak F. acuminatum, F. asiaticum,
F. avenaceum, F. crookwellense, F. culmorum, F. gramunarum (Gibberella zeae),
F. equiseti, F. fujikoroi, F. musarum, F. oxysporum, F. proliferatum, F. poae, F.
pseudogramunarum, F. sambucinum, F. scirpi, F. semitectum, F. solani,
F. sporotrichoides, F. langsethiae, F. subglutinans, F. tricinctum, F. verfticillioides, a Tax:xe
Bunamu Aspergillus, Takumu xax A. flavus, A. parasiticus, A. nomius, A. ochraceus, A.
clavatus, A. terreus, A. versicolor, sunamu Penicillium, Takumu xak P. verrucosum, P.
viridicatum, P. citrinum, P. expansum, P. claviforme, P. roqueforti, sunamu Claviceps,
takumu Kak C. purpurea, C. fusiformis, C. paspali, C. africana, sunamu Stachybotrys n

IOPYTUMH.
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3awuma mMamepuanos

KomOuHaumm coegvHeHMH IO HACTOSIIEMY HW300pPETEHHUI0 M KOMITO3HILINH,
copepkale Takue KOMOWMHALMM, MOTYT TakXKe MCIOJIb30BaTbCsA Ui 3aLUTHI
NPOMBIIIJIEHHBIX MaTEPUAJIOB, AJIS 3ALUThI IPOMBILIEHHBIX MATEPUANIOB OT BO3JEHCTBUS

¢uronaroreHHsIX rpuOOB M pa3pyLeHUs (PUTONATOTeHHBIMH IPHOAMH.

B nmomosnHeHne, KOMOWHALMU COENMHEHHH IO HACTOSIEMY H300PETEHUI0 U
KOMITO3UIIMH, COJEpIKAlHe TaKue KOMOWHALIMK, MOTYT HCIOJb30BAThCS B Ka4deCTBE
KOMITO3UILIMH, MPENOXPAHSIOIUX OT OHOJOrHMYeCKOro OOpacTaHus, B OTAEIbHOCTH WU

KOM6I/IHaLII/II/I C APyIruMHr aKTUBHBIMH UHIPECAUCHTaAMU.

B KOHTekCTe HACTOAIIEro H300PETEHHUs] MMOJ TEPMHUHOM «IIPOMBILIUICHHbIE
MaTepuaibl» IOAPa3syMEBAIOTCsl HEKUBbIE MaTepuasibl, KOTOpbIe IMpeqHa3sHaueHbl IJis
NPUMEHEHHUs B MPOMBILIUIEHHOCTH. Hanpumep, npoMbIlIeHHBIMU MaTepHUajiaMy, 3aliuTa
KOTOPBIX MOJKET OCYLIECTBJIATECS C MCIOIb30BAHMEM KOMITO3ULIUI MO M300PETEHHIO OT
U3MEHEHUN WM Ppa3pylLIeHusl BCIEACTBUE BO3JEHCTBUS MUKPOOPTaHW3MOB, MOTYT
SBJSITECSL  KJIESIIME BEIEeCTBA, Kiew, Oymara, O0OOM M IOCKW/KapTOH, TEKCTHJIbHBIE
MaTepHalbl, KOBPBI, KOKa, IPEBECHHA, BOJIOKHUCTAs Macca U TKaHU, KPacka U U3AEIHs U3
IIACTHKA, CMA3bIBAIOILE-OXJIAXKAOLINE JKUAKOCTH, U IPYTHe MaTepuabl, KOTOPbIe MOTYT
NOpakaTbCs WM pa3pyllaTbCs MHKpoopraHumsMamu. Taxke B COCTaBe MaTepHatIOB,
3aIIUTa KOTOPBIX MOXKET OCYLIECTBIISITBCS MO M300PETEHHIO, MOXKHO YIIOMSHYTh YacTH
NPOU3BOJACTBEHHBIX YCTAHOBOK W  3JaHUl, HanpuMmep, KOHTYPbl LUPKYJSALUU
OXJIAXKJAIOLIEeH BOABI, CHCTEMBbl OXJIAJKIEHHS M HArpeBa, a TakyKe OJIOKM BEHTWIILUU U
KOHJIMI[MOHUPOBAHUS BO37yXa, KOTOpbIE MOTY pa3pyllaTbCsl BCJIEACTBUE DPa3BUTUSA
MHUKPOOPraHU3MOB. [IpOMBIIUIEHHBIE MaTepuanbl MO HACTOSIIEMY HM300PETEHHIO
NPENMOYTUTENIPHO BKJIIOYAIOT KJIESIINE BEINECTBA, KJEeH, OyMary W KapTOH, KOXY,
IpPEeBECHHY, KpAacKy, CMAa3bIBAIOINE-OXJAKAAONINE JKUAKOCTH U  TEIUIOOOMEHHbIE

JKHUIOKOCTH, Oouee NPEANOYTUTEIIBHO, APEBECUHY.

KomOuHaumm coeavHeHMH IO HACTOSIIEMY HW300pPETEHHI0 M KOMITO3HILIUH,
copeprKalie Takne KOMOWHALMH, MOTYT TNPEeNOTBPAIlaTh HETaTHBHBIE BO3ICHCTBH,
TaKMe KaK THHEHHE, IOopYa, M3MEHEHHE IIBeTa, OOecIBeYMBaHHE WM OOpa3OBaHHE

TJICCCHU.

B ciyuae obOpaborku apeBecHHBI KOMOWHALMS COSTUHEHHHA IO HACTOSIIEMY

M300pETEeHNI0O M KOMIIO3UIMH, COAEP’KAIUe TAKyH KOMOWHAIMIO, MOTYT TaKXKe OBITh
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UCTIONIb30BaHbl TPOTHB TPUOKOBBIX 3a00JE€BAHMH, KOTOpblE MOIYT pa3BUBAThCS HA
MIOBEPXHOCTH WJIM BHYTPH JiecoMaTepHrajioB. TepMUH «iecoMarepuably O3HAYaeT BCE
BUJIBI TIOPOZ JiepeBa U BCe BUIbI 00pabOTaHHON IPEBECHHBI, NMPENHA3HAYEHHBIE MJIS
CTPOMTENBCTBA, HATpPHUMEpP, IIeIbHAsl JAPEBECHHA, NPEBECHHA BBICOKOH IUIOTHOCTH,
JaMUHHMpOBaHHAs aApeBecuHa H (anepa. Crocod 00paboTKu JecoMaTepuaoB IO
M300pETEHNI0, B OCHOBHOM, COCTOMT B KOHTAKT€ ¢ KOMITO3UIIMEN 110 M300PETEHHIO; 3TO
BKJIFOYAET, HANpHMeEpP, HEMOCPEINCTBEHHOE HAHECEHHE, PACIbUIEHHE, MPOTPABIMBAHUE

METOIOM IMOTPYKEHHsI, THbEKLIUHU WJTH JIFOObIE IPYyTHUe COOTBETCTBYIOIIHE CIIOCOOBL.

B nomonHeHne, KOMOMHALMS COCOUHEHWH IO HACTOSIIEMY H300pPETeHHIO |
KOMITO3HLIMH, COIEPIKAIINE TAKYI0 KOMOMHAIMIO, MOTYT HCIIOJIBb30BATHCS JJIS 3AIIUTHI OT
Ouonormyeckoro odpactanusi 0OBEKTOB, KOTOPhIe KOHTAKTHUPYIOT C MHHEPATU30BAHHON
WIN COJIEHOM BOJOH, B YaCTHOCTH, KOPIyCa CYIOB, SKPaHbl, CETH, CTPOCHHUS, MecTa

CTOsIHKHU U CUTHAJIBHBIC CUCTEMBI.

KomOuHaumsi coequHEHWH N0 HACTOSIIEMY HW300pETeHHI0 M KOMITO3HILIUH,
cColeprKaIie TaKyl0 KOMOMHALIMIO, MOTYT TAaKXKE€ HCIIONBb30BATbCA JJIsl  3AIlUTHI
CKJIQIUPOBAHHON NPOAYKLMHU. TepMHH «TOBaphl JUIsl XPAHEHHsD» O3HAYAET MPUPOAHBIE
BELIECTBA PACTUTENBHOIO MJIU YKUBOTHOIO NPOUCXOXKAEHUS U IMOJIY4YECHHBIE MYyTEM HUX
nepepabOTKU TPOAYKTHl HPUPOIHOTO IPOUCXOKAEHUs, A1 KOTOPBIX HeoOXoamma
JOArOCpOYHast 3amura. ToBapbl Uil XPaHEHUs] PACTUTEIBHOIO IPOUCXOXKIACHUS
BKJIOYAIOT, HAIIPUMEp, PACTEHHs WM MX 4YacTH, TaKhe Kak CTeOJH, JIUCThs, KIyOHH,
CEeMEHa, TUIOABI WIIN 3€PHO, MOTYT OBITh 3AIIHULIEHBI B CBEXKECOOPAHHOM COCTOSIHUM HIIH B
nepepabOTAaHHOM ~ BHZE, HampuMmep, IMyTeM TNPEeNBapUTEbHOTO  BBICYIINBAHMS,
YBJIAKHEHUS, U3MEJIbYECHYS, nepeMalibIBaHus, CIPECCOBBIBAHUS WJIH
BBICOKOTEMIepaTypHOl 00paboTku. ToBapbl Uil  XpaHEHUS TaKKe BKIOYAKOT
JlecCOMaTepHabl, KaK ChIpbIe JIECOMATEPUAIIbI, TAKHUE KaK CTPOUTEINIbHBIE JIECOMATEPUAIbI,
OIOPBI JINHUU 3JIEKTPONEPENaYu U OrPakAeHUs, TaK U JIECOMAaTepPUalIbl B BUJIE TOTOBBIX
u3enui, Takue Kak meOenb. ToBapamu aJisl XpaHEHHs XHBOTHOTO IPOUCXOXKIEHHS
SIBJIAFOTCS, HAIIPUMED, LIKYPBI, KO>Ka, MEXOBBIE U3JENINUS U U3EIUsl U3 BOJIOCSHON TKaHU
mexa. Kommno3uumu no n3o0peTeHnto MOTryT MPeAoTBpaIaTh HETaTUBHBIE BO3EHCTBHS,
TaKMe KaK THHEHHE, IOpYa, M3MEHEeHue IIBeTa, OOeclBeYMBaHHE WM OOpa3oBaHUE

TJICCCHU.

MukpoopraHu3Mel, KOTOPbIE CIOCOOHBI IOPTUTD POMBIIITIEHHBIE MATEPUAIIbI HITH

U3MEHSTh MX CBOMCTBA, BKIIFOUAIOT, HAIIPUMEP, OakTepuu, rpudbl, JPOsKKU, BOTOPOCIH U
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opranu3Mmel, skupymue B wie. Coenunenns dopmyiibl (I) nmpenmouturensHO 00Namar0T
BO3JIEHCTBHEM Ha IPHOBI, B YACTHOCTH, HA IJIECEHb, HA TPUOBI, B PE3yJIbTaTEe BO3AECHCTBUS
KOTOPBIX MPOHMCXOAUT OOeClBEUMBAHHE HIIM paspyLIeHHe IpeBecHHbl (Ascomycetes,
Basidiomycetes, Deuteromycefes n Zygomycetes), U BO3AEHCTBUEM Ha OpPraHU3MBI,
JKUBYIIME B UJIe, U Bogopocin. [Ipumepr! Takix OpraHu3MOB BKJIIOYAIOT MUKPOOPTaHU3MBI
cnenyromux ponos:. Alternaria, Takue xax Alternaria tenuis, Aspergillus, Takue kak
Aspergillus niger; Chaetomium, Takue xak Chaetomium globosum; Coniophora, Taxue kak
Coniophora puetana; Lentinus, taxue xak Lentinus tigrinus, Penicillium, Taxue xax
Penicillium glaucum; Polyporus, taxue xak Polyporus versicolor, Aureobasidium, Takue
kak Aureobasidium pullulans, Sclerophoma, taxue xax Sclerophoma pityophila,
Trichoderma, Ttaxwe xak Trichoderma viride, Ophiostoma spp., Ceratocystis spp.,
Humicola spp., Petriella spp., Trichurus spp., Coriolus spp., Gloeophyllum spp., Pleurotus
spp., Poria spp., Serpula spp. n Tyromyces spp., Cladosporium spp., Paecilomyces spp.
Mucor spp., Escherichia, takue «ak FEscherichia coli, Pseudomonas, Taxue ¥ak
Pseudomonas aeruginosa;, Staphylococcus, takue xak Staphylococcus aureus, Candida

spp. u Saccharomyces spp., Takue Kak Saccharomyces cerevisae.
Obpabomxka ceman
Hacrosiee nzo0perenue Takke BKIIOYAET criocod oOpabOTKH CEeMSH.

Eme onuH acrnexT HacToAIIEero n300peTeH st OTHOCHTCS], B YaCTHOCTH, K CEMEHaM
(B COCTOSIHMM TIIOKOS, HPHMHPOBAHHBIM, MPOPOIIEHHBIM WM JaKe C B3OLIESAIINMU
KOPHSMU U JIUCThsIMU), OOpaOOTaHHBIM KOMOWHAIMEH COEAMHEHUH MO HACTOSILEMY
M300pETEHHI0 WJIM KOMITO3MLIMEH, cozepskaineil Takywo komOuHaiuo. CemeHa MO
M300PETEHHIO UCTIOJB3YIOTCS B CIOCO0AX 3aIUThI CEMSIH M BCXOIOB PACTEHUI M3 CEMsIH
OT (PUTONATOTEHHBIX BPEIOHOCHBIX TPUOOB. B COOTBETCTBMM C 3TUMH CcrocobaMu
UCTIONIB3YIOTCS CeMeHa, 00paboTaHHbIe KOMOMHALIMEN COEMHEHUH M0 N300PETEHUIO WU

KOMITO3ULIMEN C €€ YYaCTHEM.

KoMOuHaius COeAMHEHU 1O HACTOAIMEMY W300PETEHHUI0 W KOMITO3UIIHH,
cozieprKalue TAKYI0 KOMOMHALIMIO, TAKXKE MOTYT HCIIOJIB30BAThCS 11l 00pabOTKHU CEMSTH U
cestHLIEB. BoJibInasi 4acTh MOBPEKICHHH CETbCKOXO3STHCTBEHHBIX KYJIBTYP BPEIOHOCHBIMU
OpraHM3MaMH BbI3BaHA 3apPa’KEHHEM CEMSH JIO0 3aCeBa B MOYBY MJIHM IOCJIE MPOPACTaHUS
pacrenuii. Jlannas (aza 0COOEHHO KPUTUYHA, TAK KaK B TOT MEPUON KOPHH U moderu

pacTymiero pacTeHusi HauOoiee NOABEPIKEHbl IMOBPEKACHUSM, U Jake HeOOobIIoe
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NOBPEXIEHNE MOXKET BbI3BaTh rudenb pacreHus. [IosToMy ocoOeHHO BakHa 3aluTa

CEMSIH U MPOPACTAKIINUX PACTECHUN NOAXOAAIIUMHI KOMIO3ULIUAMM.

TaK)Ke, JKECJIATCJIPHO ONTHUMHU3UPOBATH KOJMYECTBO HUCMOJIB3YEMOI'0 AKTUBHOI'O
UHTPEHeHTa TakuM o0pa3oM, d4ToObl 0O0eCHeYuTh IO BO3MOXHOCTH Hamboiee
5(p(EKTUBHYIO 3alIUTy CEeMSH U MPOPACTAOLIMX PACTEHWH M BCXOAOB OT AaTakH
(uTONaTOreHHbIX IPUOOB, HO 0O€3 TOBPEKIACHHS CAMOIO PACTEHHSI HCIIOIb3YEMbIM
AKTUBHBIM HHIPEAHUECHTOM. B YaCTHOCTH, CHOCO6bI O6pa6OTKI/I AJOCTUT'TTN ONTUMAJIbHOM
3alIUTbl CEMSAH W MPOpacCTarOmuX paCTeHI/Iﬁ C MHHHUMAJIbHBIM paCxXxOoaoM 3alllUuTHBIX
KOMHOSHLIHﬁ, B YaCTHOCTH, HeO6XOI[I/IMO NPUHUMATb BO BHUMAHUEC C€CTCCTBCHHDLIC

(bEeHOTUIBI TPAHCTEHHBIX PACTEHH.

Takum obpa3om, HacTosiIIee U300pPETEHHE TaKKe OTHOCUTCS K CIOCOOY 3aIHTHhI
CeMsiH M MPOPACTAKOIINX PACTEHHI M BCXOJOB OT aTaKU BpeAUTEJed KUBOTHBIX W/HIIH
(pUTOMATOreHHBIX  BPEIOHOCHBIX  MHKPOOPTAHHM3MOB IMyTeM OOpabOTKH  CeMsH
KOMOWMHAIMEH WM KOMITO3MLMEH 1o u3oOpereHuto. M3oOpeTeHne Takyke OTHOCUTCS K
UCTIOJIb30BAHUIO KOMOMHAIMH MJIM KOMITO3UIIMH 10 M300pETEHHIO Il 00pabOTKH CeMsIH
C LeNBI0 3alIUThl CEMsIH, MPOPACTAIOLIMX PACTEHUH WM B3OLIEALIMX CESHIEB OT
BpenuTeNneil JKMBOTHBIX H/WINM (DUTOMATOTCHHBIX MHUKpOOpraHmsmMoM. H3o0perenue
JOMOJHUTENBHO KacaeTcsi CeMsH, KOTopble oOpadaThiBaNuCh KOMOWHALMEH Win
KOMIO3ULIMEH MO W300pETeHMIO JUI 3alUThl OT BPEAMTENeH >KUBOTHBIX W/WIH

(puTONaTOreHHBIX MUKPOOPTaHU3MOB.

OnHUM U3 MPEUMYIIECTB HACTOAIIErO M300pEeTEeHHS SIBIISIETCS TO, UTO 00paboTKa
CEMsIH TAKUMU KOMIIO3ULTUSIMU o6ecnqu/IBaeT 3aluTy OT Bpe[[PITe.HefI JKUBOTHBIX I/I/I/I.III/I
q)HTOHaTOFeHHbIX BPE€AOHOCHBIX MHKPOOPIraHM3MOB HE TOJIBKO CaMHX CEMsIH, HO U
BBIPOCIINX M3 HUX paCTeHI/Iﬁ II0CJI€ IIOABJICHHUA BCXOAOB. B AaHHOM CJIy4da€ IMpsMas
00paboTKa KyJbTYpPbI BO BpeMs 3aCeBa M Cpa3y MOCIe HEr0 MOKET 3aIUTUTh PACTEHUSL.
Taxxe cemena moryr ObiTh OOpaboTaHbl M 10 3aceBa. Takke, MPENNOYTHTETBHBIM
CUHUTACTCA TO, 4YTO KOM6I/IHaL[I/I$I AKTUBHbIX HWHIPEAUCHTOB WJIM KOMIIO3ULIUA 110
M300pETEeHHIO, B YACTHOCTH, MOT'YT UCIIOJIb30BaThCs 111 00pabOTKH TPAHCTEHHBIX CEMSTH,
B 3TOM CJly4ae pacTeHHe, BBIPOCIIEEe M3 TAKOrO CEMEHH, CIOCOOHO SKCIPECCHPOBATH
OeNoK, TPOTHUBOACHUCTBYIOIIMH BPEOUTEIAM SKUBOTHBIX, TepOMIIMIHOMY Bpeny U
abuormyeckomy ctpeccy. OOpaboTka TakMX CeMsH AKTUBHBIMU WHTPEIUEHTAMH WU
KOMIIO3ULUAMU 1O I/1306peTeHI/II'O, HarpuMmep, MUHCCKTULIHUIHBIM 6eJ'IKOM, MOIKET

obecneunTb NPOTUBOAEHCTBHE ONPEAETICHHBIM BPEIUTEISIM.



75

KomOuHauus coequHEHUH N0 HACTOSAIIEMY HW300pETeHHI0 M KOMITO3HILINH,
coziepsKalie TaKyrd KOMOWHALIMIO, MOTYT MCIIOJIb30BATHCS ISl 3aLUThI CEMSIH JTF000r0
copTa pacTeHUsI, UCTIONIb3yEMOTO B CEJIbCKOM XO3SIHICTBE, TIPH BBIPAIIMBAHUH B TETLIHLIE, B
JIECY WJIM MCTIOJBb3YeMOro B 00JIaCTH PAaCTEHHUEBOACTBA WJIM CaJOBONCTBA. B HacTHOCTH,
5TO MOTYT OBITh CEMEHa 3JTAKOBBIX KYJbTYpP (TAKUX KaK MIIEHHULA, SYMEHb, POKb, TPOCO U
OBEC), MAaCJITHOTO parica, KyKypy3a, XJIOMKa, COM, puca, KapTodessi, MOACOTHEYHHKA,
00008, Kode, cBeKJIbI (HarpUMep, CaxapHasi CBeKJia U KOPMOBasi CBEKJIA), apaxKca, OBOIIEH
(Takue KaK IOMHUIIOP, OTypell, JYK U CaNaT-JaTyK), AEPHOBBIX H JEKOPATUBHBIX KYJBTYD.
OcobenHoe 3Ha4YeHHe uMeeT 00padoTKa CeMsH TMIIEHUIbl, COM, MACIEHUYHOrO parca,

KyKypY3bl U pHCa.

Kak yxe Opuio oTMeueHO, 0OpabOTKa TPAHCTEHHBIX CEMsSH KOMOWHALMSMU
COEIMHEHU WJTH KOMITO3ULIUSIMU IO N300PETEHUIO MPENCTABIISIET OCOOYIO BXKHOCTh. ITO
OTHOCHTCS K CEMEHaM pacTeHMil, KOTOpble COHIep:KaT, MO MeHbLIed Mepe, OIUH
reTepOJIOTMYECKH T'€H, KOTOPBIH 00ecrnevnBaeT 3KCIPECCHIO MOMUMENTHAA I Oeska,
HarpuMep, ¢ 0COOBIMH MHCEKTHLIUIHBIMUA KaueCTBAMU. B TPaHCTEHHBIX CeMEHaX TakKHe
reTepOJIOrMYECKHe TeHbl MOTYT MPOUCXOAUTh, HAPUMEP, U3 MUKPOOPTaHU3MOB, TAKUX
ponoB kak Bacillus, Rhizobium, Pseudomonas, Serratia, Trichoderma, Clavibacter,
Glomus nnu Gliocladium. Takue rereposornyeckye reHbl IPennOYTUTENTBHO TPOUCKOIST
u3 poma Bacillus, B 3ToM ciyuae reHHelii npoaykT obnanaer 3((eKTUBHOCTBIO B
OTHOIIEHUHM OTHEBKM KYKYPy3HOH W/WiIM 3amagHblii KyKypy3HbIH >kyk. OcoOeHHO

NPEOYTUTENbHBI TeTePOJIOrHIeCKHe reHbl, npoucxosamue u3 Bacillus thuringiensis.

B koHTekcTe JAHHOI'O I/1306peTeHI/I$I KOMIIO3UIUA WU KOM6I/IHaLII/I$I 1o
M300pPETEHHI0 TMPHUMEHSIETCS] TOJbKO K CEeMeHaM WM B COCTaBe MOIXOISILIEH
npenapaTuBHOH Gopmbl. [IpennodTuTensHO, 4TOOB! ceMeHa ObLTH TOCTATOYHO TBEPIBIMH,
9TOOBI HE JOMYCTUTh MOBPEKIEHHUI BO Bpemsi 00paboTku. OObMHO 00paboTka CeMsiH
NPOU3BOMUTCS B JIEO0OE BpeMsi MEXy COOpOM yposkasl U 3aCE€BOM U 4Uepe3 HEKOTOpPOe
BpeMsi mociie 3aceBa. OOBIMHO HCIONB3YIOTCS CEMEHa, KOTOpbie ObUIM OTHENEHBI OT
paCcT€Husa U 'y KOTOPbBIX 6I:>IJ'II/I YAAJCHBI CTCPKHU IMOYATKA, MICIyXa, IMJIOAOHOKKH,
000JIOYKH, BOJIOCKM WM MSIKOTh Ijiofa. Hampumep, MOXKHO HCIOJIB30BaTh CEMEHa,
KOTOpPbIC 6bIJ'II/I CO6paHI:>I, OYHIICHBI U BbICYLICHBI TaK, LITO6I:;I COACPIKAHUE BJIAKHOCTU
cocTaBysizio MeHee 15 Mac.%. B kadecTBe ajbTepHATUBBI, TAKXKE MOXKHO HUCIOIB30BAThH
ceMsi, KOTOpOe IOCIe BBICYLITMBAHMSI, HarpuMep, ObU1o 00paboTaHO BONOMH, a 3aTeM CHOBa

BBICYLIICHO, WJIH K€ CEMCHA Cpa3y IOCJIC UX MPUMHPOBAHUA, CEMEHA, KOTOPBIC XPAHATCA B
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NPUMHUPOBAHHHOM COCTOSIHUM, WIH NIPEABAPUTEIBbHO IPOPOCLINE CEMEHA, UIIH XKE CEMEHA,

BBICESTHHBIE Ha OpYI€PHBIX JIOTKAX, IUIEHKE WU OyMmare.

Bo Bpemst oOpaboTku ceMsiH cienyer odpaiarb 0co00e BHUMAaHHUE Ha TO, YTOObI
KOJMYECTBO KOMOMHALIMM WJIM KOMITO3MLIMHM MO M300PETeHHI0, HAHOCHMMOE Ha CEMEHa,
W/WIN KOJMYECTBO AOMOJHUTENBHBIX 100aBOK MOAOMPANIOCH TAKUM 00pa3oM, 4ToOBI He
HaBPEIHUTH MPOLIECCY MPOPACTAHUS CEMSIH U CAMOMY PACTEHHUIO. JTO ClienyeT 00eCeunTs,
OCO6eHHO B CJIyda€ HCIIOJIb30BAHUA AKTUBHBIX HWHIPECOAUCHTOB, KOTOPBIC MOI'yT HMETbH

(pUTOTOKCHYHOE BO3NIEHCTBUE MPU OMPEAETICHHBIX JO3UPOBKAX.

KomOuHauusi COeAMHEHUWIl M0 HACTOSIIEMy HW300PETeHUI0 M KOMIIO3HLIHH,
cozeprKalire TaKyr KOMOHHALIHMIO, MOTYT MPUMEHSITBCS HETIOCPEICTBEHHO, T.€. KOTra OHU
HE COIepKaT KaKux-TUOO JPYrHMx KOMIIOHEHTOB, 0Oe3 pasdaeneHus. B menowm,
NPENOYTUTEIHO HAHOCUTh KOMITO3ULMM Ha CeMeHa B BHIE HEOOXOIMMOro COCTaBa.
CrnenmanucraM M3BECTHBI TOAXOISIINE COCTaBbI M CcrocoObl 00paboTku cemsH. M3
KOMOWHAIMHA COEAMHEHWH IO HACTOSAIIEMY M300pPETEHHI0O MOTYT OBbITh IOJYYEHBI
OObIYHbIE MpenapaTHBHbIE (OPMbI, MOAXOISLINE AJIsi HAHECEHUs] HA CEMEHa, TaKHe Kak
PacTBOPBI, SMYJIbCUH, CYCIIEH3UH, TIOPOLIKH, TIEHHBIE MPEnapaThl, JKUIKUE PACTBOPHI WIH
B COUETAHHU C IPYTUMHU KOMITO3ULIMSIMH VIl HAHECEHHS TOKPBITUS HA CEMEHa, TAKUMHU KaK
IUIEHKOOOpa3yIolye MaTepHabl, APAKUPYIOIIUE MaTePUaIbl, MEJIKO3EPHHUCTOE JKENIe30
WIH T[pOYHMe METAJUIMYECKHe IOPOIIKH, TIPAaHYJIbl, MaTephajbl IJsi HAHECEHHs Ha

WHAKTHBHPOBAaHHBIE CEMEHA, a TaKke npenapats 11 YMO.

OTH npenapaThl NOTY4Ya0T OOBIMHBIMH CIIOCOOAMH, ITyTEM CMELINBAHUS aKTHBHBIX
WHTPEUEHTOB WM UX KOMOWHAIMHA ¢ OOBIMHBIMH JNOOAaBKAMH, HAmpUMeEp, OOBIMHBIMHU
HAMOJTHUTENISIMHA, & TAKK€ PACTBOPUTEISIMH WM Pa3OaBUTENSIMH, KPACHTEISIMH,
CMaYMBAOIIMMHU Ar€HTaMH, JUCIEPCAHTAMH, 3MYJIbIATOPAMH, AHTUBCIIEHUBAIOLIMMHU
BEI[ECTBAMH, KOHCEPBAHTAMH, BCIIOMOTATEJbHBIMUA 3aryCTHUTEISIMH, CBS3bIBAIOLIIMHU

BEI[ECTBAMH, THOEPEIUTMHAMHE, a TAK)KE BOTOM.

IIprMeHuMBIMY KpaCUTENAMH, KOTOPBIE MOTYT IIPUCYTCTBOBATH B MpenapaTax s
HAHECEHMs HA CEMEeHA, IPUMEHNMBIX COTJIACHO JAHHOMY M300pETEeHHUIO, SIBISIFOTCS JTI00bIE
KPacHUTENH, KOTOPbIe OOBIMHO MOTYT HMCIOJB30BAThCS Ui TAaKUX Leneil. Takke MOKHO
UCIOJIb30BaTh APYIHe MUTMEHTBI, KOTOPBIE SIBJISIFOTCSl YMEPEHHO PACTBOPUMBIMU B BOJE,

WIM KPAacCUTENH, KOTOPBIE SIBJISIFOTCSl PacTBOPUMBIMU B Boze. Ilpumepsl kpacurenei
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BKJIFOYAIOT KPACUTENM, W3BeCTHble noa HauMmeHoBaHusiMu Pogamun B, C.I. nmurment

kpacHblii 112 u C.I. pacTBopurens kpacHbIii 1.

HpI/IMeHI/IMbIMI/I CMAaYUBAOIIUMU arc¢HTaMiu, KOTOPbIC MOI'yT MNPUCYTCTBOBATH B
npenaparax JUisl HAHECEHHsI Ha CeMEHA, IPUMEHHUMBIX COTJIACHO NAHHOMY H300peTeHHUIo,
SBJIIOTCS JIOOBIE BEIIECTBA, CIIOCOOCTBYIOIINE CMAYMBAHHIO, U KOTOPbIE OOBIMHO MOTYT
UCIIOJNIb30BAaThCS ~ NPU  W3TOTOBJIEHMM — MPENapaTroB,  COAEPKALIMX  AKTHUBHBIE
ArpOXUMHUYCCKHUE HHIPCOAUCHTHI. HpeI[HOLITI/ITeJ'IbHO NMPUMCHUMBIMHU SABJEIFOTCA TaKHE

anKWITHA(TaIeHCYTb()OHATBI, KaK TUU3ONPOIIII- WK TUH300yTHIHADTAICHCYIb(OHATHL

IIppuMeHuMBIMM ~ AMCNIEPCAHTAMM  WJIM  OMYJIBraTOPaMH, KOTOPbIE  MOIYT
NPUCYTCTBOBATh B Tpenaparax Ui HAHECEHHs Ha CeMeHa, MPUMEHHMBIX COTJIaCHO
I[aHHOMy I/1306peTeHI/II'O, SIBJIAKOTCA .]'II'O6I:;Ie HCHOHHBIC, AHHOHHBIC MW KAaTHUOHHBIC
I[I/ICHepcaHTbI, KOTOpre O6I:;I"IHO MOFYT HNCIIOJIB30BATHCA HpI/I HN3TrOTOBJICHUN npenapaTOB,
COI[ep}KaH_II/IX AKTHUBHEIC al"pOXI/IMI/ILIeCKI/Ie I/IHl"peI[I/IeHTbI. HpeI[HOLITI/ITeJ'IbeIM ABJISACTCA
HUCITOJIB30BAHUEC HCUOHHBIX UJIM aHUOHHBIX I[I/ICHepcaHTOB nJIn CMeCGI\/'I HCHUOHHBIX WU
AHUOHHBIX I[I/ICHepcaHTOB. HpI/IMeHI/IMbIe HCHUOHHBIC I[I/ICHepcaHTbI BKJIFOYAKOT, B
YaCTHOCTH, OJIOK-COTIONIMMEPBl  STHUJICHOKCHIA/TIPOTNIICHOKCHA, K EHOI-
HOJIUTIIMKOJIEBbIA 3QHUP U TPUCTPUPMII(EHOI-TIOIUIIIMKONEBbI 3hup, a Takke UX
docharupoBanHbie U CyJbhaTHPOBAHHBIE MPOM3BOAHBIE. [IpUMEHUMBIMU aHHOHHBIMU
JMCTIEPCAHTAMHU SIBJISIFOTCSI, B YaCTHOCTH, JIMTHOCYJIb(ATHI, COJTH MOJUAKPUIOBOI KUCIIOTHI

Y KOHZEHCAThI (POpMabAeruaa ¢ apricyIb(poHaTOM.

IIpoTHBOBCIIEHUBAIOIIMMHU  BELIECTBAMH, KOTOPbIE MOTYT MPHUCYTCTBOBaTb B
nperaparax /Uil HAHECEHHs] Ha CEMEHa, IPUMEHNMBIX COIJIACHO AAHHOMY M300pETEeHHIO,
SIBJSIIOTCSL JIFOObIE TMEHOMHTMOMTOPBI, KOTOPbIE OOBMHO MOTYT HCHOJB30BATHCS IPH
W3TOTOBJICHUH MPENapaToB, COAEPXKAIIUX AKTHUBHBIE AarpOXMMHMYECKHUE WHIPEAUEHTBHI.
IIpennodTuTenbHBIMUA SIBIIAFOTCSL CHJIMKOHOBBIE MPOTHBOBCIIEHUBAIOIINE BEIECTBA U

creapar MarHHsL.

KoncepBantamy, KOTOpble MOTYT IMPUCYTCTBOBATH B MpENaparax AJisl HAHECEHMUs
Ha CEMEHA, MPIMEHHNMBIX COTJIACHO JAHHOMY M300PETEHHIO, SIBJISIFOTCS TIOOBIE BEIECTBa,
KOTOpble OOBIMHO MOTYT HCIIONIB30BATECS Il TAaKUX LeJiell MpU  W3rOTOBJIEHHH
arpOXUMHYECKUX KOMIIO3MLMH. [IprMepbl Takux BEINECTB BKIIOYAIOT AUXJIOPPEH u

noyopmanb OEH3MIOBOTO CIIUPTA.
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BcnomorarenpHpIMU  3aIyCTUTENISIMHA, KOTOPbIE MOIYT IPUCYTCTBOBaTb B
npernaparax sl HAHECEHHsl Ha CEMEHa, IPUMEHUMBIX COITIACHO JAHHOMY H300pETEHHIO,
ABJISIIOTCS] MOOBIE BEILIECTBA, KOTOPbIE OOBIYHO MOTYT UCIIOJIb30BATHCA U TAKUX Lieel
IPU M3FOTOBJIEHUH AarpOXMMHUYECKMX Komnosuuui. llpeamoururensHele npuMepsl
BKJIFOYAIOT MPOU3BOAHBIE LEJUIFOJIO3bL, MPOM3BOAHBIE AKPUJIOBOM KHUCJIOTBI, KCaHTaH,

MOIU(pHULIMPOBAHHBIE TNIMHBI M MEJIKOANCIIEPCHBIH OKCHJ] KPEMHHSL.

CBHSbIBaIOH_[I/IMI/I BEIICCTBAMMU, KOTOPBIC MOTI'yT IIPUCYTCTBOBATD B IIpEIiapaTax aJisd
HaHCCEHUA Ha CEMEHA, MPUMCHHNMBIX COI'IaCHO JaHHOMY I/1306peTeHI/II'O, SIBJISIFOTCSI JIFOOBIE
BEIECTBA, KOTOPBIE 0OBIYHO MOT'YT UCIIOJIb30BaTbCA OJIA TAKHUX L[GJ'IGfI MpHu U3roTOBJICHUA
MPOAYKTOB AJI1 HAHCCCHH Ha CCMCHA. K MPEANOYTUTENIBHBIM MPUMEPAM TaKUX BEIIECTB

OTHOCATCS MOJIMBUHWITTUPPOIUAOH, MOJITUBUHUJIALICTAT, MMOJTUBUHHUJIOBBIN CITUPT U TUJIO34.

[IpenaparuBHble (OPMBI UII HAHECEHHWsI Ha CEMEHa, KOTOpPbIe NPUMEHHMBI
COTJIACHO JTaHHOMY M300PETEeHHIO, MOTYT HCIOJB30BaThCSA ISl OOpabOTKH MIMPOKOTO
CIEKTPa Pa3JIMYHBIX BUJIOB CEMSIH, KaK HETIOCPEACTBEHHO, TAK U MOCJIE MPEIBAPUTEILHOTO
paz0aBnenus Bomoid. Hampumep, KOHLEHTpaThl U IOJNy4aeMble M3 HUX IOCPEACTBOM
paz0aBneHnss BOJOW IpernapaTuBHbIE (POPMBI MOT'YT HCIIONB30BAThCS IJIs1 HAHECEHUs] Ha
CEMEHA 3€pHOBBIX KYJBTYp, TAKMX KakK MIIEHHULA, SYMEHb, POXKb, OBEC U TPUTHUKAJE, a
TaK)X€ Ha CeMeHa KYKYpy3bl, COM, PHUCA, MACJIUYHOIO parica, ropoxa, 000OB, XJIOIKa,
NIOZICOJTHEYHMKA U CBEKJIBL, a TAK)KE HAa Pa3HOOOpa3Hble BUIbI CEMSH PA3JINYHbIX OBOLIEH.
IpenapaTuBHbIe (POPMBI, KOTOPBIE NPHUMEHHMBI COTJIACHO AAHHOMY HM300PETEeHHIO, WU
npernaparel, MOJNYYeHHbIE MyTeM KX pa30aBJIeHUs, TaKK€ MOTYT HCIOJIb30BATHCS C
CEMEHAMM TPAHCI€HHBIX pacTeHuil. B 3TOM ciydae, MOIryT Takke BO3HHKATb
JONOJIHUTENbHbIE CHHEeprudeckue 5((EeKThl NpH B3aMMONEHCTBUH C BEINECTBAMH,

KOTOpBIe 00Pa3yIOTCs B PE3YJIbTATe SKCIIPECCHH.

Jlns nedeHus: ceMsiH COCTaBaMH JJIl MPOTPABIMBAHUS CEMsIH, KOTOpPble MOTYT
UCTIONIb30BATHCS B COOTBETCTBUH C HACTOSIIIIM H300PETEHHEM, WIIN MOy YE€HHBIMH U3 HUX
npernapataMu TyTeM A00aBJIEHHS BOIbL, MOTYT IPHMEHATBCS BCE CMECHTENbHBIC
yCTpOICTBa, OOBIMHO MPHUMEHSFOLINECS IJIsI HAaHECEHWs Ha ceMeHa. B wacTHocTH, mpH
NpolLlelype HAHECEHUs] HAa CEeMEeHa JaHHble CEeMEHa IOMELIAI0TCsl B CMECUTENbHOe
YCTPOMCTBO, K HUM A00ABISAIOT ONpENeNIeHHOe, HEOOXOAUMOE KOJIMYECTBO MPENApaToB, B
OTAENBHOCTH WM TIOCTIe pa30aBlIeHUs] BOAOH, W MPOM3BOAUTCS NMEPEMEIINBAHHE BCETO
o0beMa 10 OIHOPOAHOTO paclpeneNieHus BCEeX MpenaparoB Ha ceMmeHax. llpu

HEOOXOAMMOCTH, 38 3TUM CJIEyeT OIepaLisi BbICYIIUBAHUS.
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Jlo3a BHECEHUs] NMPUMEHHMBIX COIVIACHO JAaHHOMY H300pETEHHUIO MpenapaToB
MOXKET BapbUpPOBATHCS B Mpeeax OTHOCUTENBHO LINPOKOro AuanazoHa. OHa 3aBUCUT OT
KOHKPETHOT'O COZIEpP KaHMsI aKTUBHBIX HHIPEANEHTOB B IIPENapaTUBHON opMe, a Takke OT
cemsH. Jl03a BHECEHUsI KAXIOTO OTAEIBHOI0 aKTHBHOTO HHIPEIUEHTa OOBIYHO COCTABIIAET
ot 0,001 go 15 r Ha kunorpamm cemsiH, npeanoututeabHo ot 0,01 10 5 r Ha kuIOrpaMm

CEeMsIH.
I'MO

Kak yxe OBbLIO CKa3aHO BbILIE, COMJIACHO MaHHOMY HW300PETEHHIO MOTYT
NoABEpraThesi 00paboTKe BCE PACTEHHs] M MX YacTH. B MPeArnouYTHTEIbHOM BapuUaHTE
peanmzannu u300peTeHus 00padaThIBAIOT PACTEHUS, a TAKKE MX YaCTH, COPTOB U BHUIIOB,
BCTPEYAIOIUXCS B JUKOM BHJE, WM BBIBEIEHHBIX OOBIYHBIMH OHOJIOTHYECKHMHU
MeTOaMU, HAIPUMEp, CKPEIUBaHHEM WJIM CHHTE30M MPOTOILIACTOB. B COOTBETCTBHU C
ele OIHUM TMPEINOYTUTENbHbIM BapUAHTOM peaju3alliid 00pabOTKEe TMOABEPratoTCs
TPaHCTEHHbIE  PACTEHHUs, [MOJyYE€HHbIE METOAaMH TEHHOW  WH)KEHEPHH, TIpH
HEOOXOMMMOCTH, B  KOMOWHAIMH ¢  OOBIYHBIMH  MeToAaMU  («TeHETUYeCKU
MOAU(UIIUPOBAHHBIE OPTaHU3MbI»), U YacTU Takux pacreHuil. OObsSCHEHHE TEPMHUHOB
«4acTU» WIH «4aCTH PACTEHHS» WM «PACTUTENIbHbIE YaCTH» ObLIO TMPHUBEICHO BBIIIE.
bonee nmpeanouTHTENBEHO, B COOTBETCTBUH C HACTOSIINM U300peTeHnEM 00padaThIBaIOTCs
pacTeHusi COPTOB, KOTOpPBIE SIBJSIFOTCS KOMMEPUYECKH JHOCTYTHBIMU WITH UCTIONB3YEMBIMH.
ITon TepMUHOM «COpPTa PaCTEHUI» MOAPA3YMEBAIOTCS PACTEHUs], 00JIaqal0Iie HOBBIMU
CBOMCTBAMH («XapaKTEPUCTHKAMUY»), KOTOPbIE OBbLUIM MOJY4YE€Hbl METOAAMH OOBIMHOTO
pa3BeeHus], MyTareHe30M HITH C MPUMEHEHHEM TEXHOJIOrHH pekoMOuHanTHbIX JIHK. 310

MOTYT OBITh COPTA, PA3HOBUIHOCTH, OHO- M T€HOTHIIBI.

Crioco® 00paboTku MO HM300PETEHUI0 MOXKHO HKCIIONB30BaTh it 00paboTKH
reHeTnaecku MoauduumpoBanHbix oprann3MoB (I'MO), HanpuMep, pacTeHUH HITH CEMSTH.
I'enernyeckumu MOIU(UIMPOBAHHBIMU PACTEHUSIMH (HUTH TPAHCT€HHBIMH PACTEHHSIMH )
SIBJSIFOTCSL PACTEHMs, Y KOTOPBIX B I€HOM YCTOWYHMBO BCTPOEH TI'E€TEPOJIOTMYHBIN TE€H.
BripaskeHne «reTepoorHyHbIi F'eH» MO CYIIECTBY, O3HAYaeT I'eH, KOTOPBIA CO3MaH HIIH
coOpaH BHE pacTe€HHs, M KOTOPBIH, MPH BBEACHWUH B SIIEPHBIN, XJIOPOIUIACTHBIN WIIN
MHUTOXOH/IPHAJIGHBIA T€HOM, JaeT TPaHC(POPMUPOBAHHOE pACTEHHE C HOBBIMH WIIH
YIAYYIIEHHBIMA arpOTEXHHYECKMMH WM JPYTUMH CBOICTBAMH, 3a CUET 3KCIIPECCHU
HeneBoro Oenka WM MOJMIIENTHIA, WM 32 CUET OTPHUIATENbHON PperyJisiluu WIH

CaliJIGHCHHIa APYroro (Apyrux) resa (reHOB), KOTOpbIE NMPHUCYTCTBYIOT B PacTeHUHU (C
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HCIIOJIb30BAHUEM, HAIPUMEP, AaHTUCMBICJIOBON TEXHOJIOTHUH, KOCYITPECCOPHON TEXHOJIOTHH
wnu TexHonorun PHK-nnTepdepenm (RNA1) nmm texnonornn MukpoPHK (miRNA)).
I'eTeponornyHbIil red, KOTOPBIN JIOKaJIU30BaH B FEHOME, TAK)KE HA3bIBAETCS TPAHCTEHOM.
TpaHcreH, KOTOpBIM ONpeneleH KOHKPETHOW JIOKalu3alueldl B T€HOME pacTeHus,

HAa3bIBAIOT TPAHC(POPMALIMOHHBIM HJIH TPAHCTEHHBIM OOBEKTOM.

PacTrenust u copra pacTeHUM, KOTOpbIE TakXe MOryT ObITb 00pabOTaHbI B
COOTBETCTBHHM C H300pETEHHEM, BKIFOYAIOT BCE PACTEHUS, HMEIOIINE TeHETHYECKHIA
MaTepua, KOTOPbIA MPUAAET OCOOEHHO MPEUMYIIECTBEHHbIE TIOJIE3HbIE XaAPAKTEPUCTUKU

STHM PACTEHHSIM (TIOJTyYSHHBIE CEEKLIUEeH W/ I METOIaMH OMOTEXHOJIOTHH PACTEHHH).

PacteHust u copra pacTeHWH, KOTOpBIE TAKXKe MPEANOYTHTENIBHO MOTYT ObITh
00paboTaHbl B COOTBETCTBHH C M300pPETEHUEM, MPENCTABISIIOT COOOH Takhe pacTeHWs,
KOTOpBIE SIBJSIFOTCS] YCTOMYMBBIMU K OTHOMY FUTH HECKOJIBKMM (pakTopaM OMOTHYECKOTO
cTpecca, T.€. YKa3aHHblE pACTEHHs MPOSIBJISIIOT TOBBIIIEHHYK) YCTOWYMBOCTH TIO
OTHOILUEHHUIO K JKUBOTHBIM-BPEAMTEISIM U MHUKPOOHAJBHBIM BpPEOUTENSIM, HAMpPUMEp, K
HEMaTo/1aM, HaCEKOMBIM, KJielaM, (PUTONMaTOreHHbIM rprudaM, OakTepusiM, BUPyCaM W/ WIH

BUPOHIAM.

Pactenust m copra pacTeHuil, KOTOpble TakXke MOryT ObITb 0OpaboTaHbl B
COOTBETCTBUHM C W300pETeHHEM, MPEACTABIAIOT COOON Takue pacTeHHs, KOTOpbIe
SIBJIIFOTCS YCTOMYMBBIMU K OTHOMY MJIM HECKOJBKMM (pakTopaM aOHOTHYECKOro CTpecca.
VYcnoBust aOMOTHYECKOTrO CTpecca BKIIIOYAIOT, HAIPUMEp, 3aCyXy, BBICOKHE M HU3KHE
TeMIIepaTypbl, OCMOTHYECKUI CTPECC, 3aTOIUIEHHE, MOBBIMIEHHAs! 3aCOJIEHHOCTh IOYBBI,
TIOBBILIEHHOE TMPHCYTCTBHE MHHEPAJIOB B IOYBE, MPUCYTCTBHE OKCTPAOPIUHAPHBIX
KOJIMYECTB 030HA, U30BITOUHBIN CBET, HEOCTATOK a30THBIX WIH (POCHOPHBIX MUTATENBHBIX

BEIECTB, OTCYTCTBUE 3aTCHCHUA.

PacteHust m copra pacTeHuil, KOTOpblE TakkKe MOryT ObITb 00paboTaHbl B
COOTBETCTBHM C W300peTeHHeM, MPENCTABISIIOT COOOH Takue pacTeHHs, KOTOpbIe
XapPaKTEPU3YIOTCS  YIIYYIIEHHBIMH XapaKTEPUCTUKAMH YPOXKAHHOCTH.  YIIydIlIeHHas
YPOXKaHHOCTh YKA3aHHBIX PACTEHUI MOXKET OBbITh PE3YJIbTATOM, HAIIPUMEp, YIYUILIEHHBIX
nokasarenell (PU3NOJOTUH, POCTa M PAa3BUTUS PACTEHUs, TaKMX Kak 3((HEeKTHBHOCTH
UCTIONIb30BAHUsI BOJBL, 3((EKTUBHOCTD BIIArOYIEPKUBAHUS, YIYYLICHHAs yCBOSEMOCTD
a30Ta, YCHJICHHAs] AaCCUMIULILMS YIJIEpOJa, YJIyULIEHHbIH (POTOCHHTE3, TMOBBIIEHHAS

BCXOKECTh U YCKOPEHHOE co3peBaHue. Ha ypokailHOCTh, KpOME TOTO, MOXKET OKa3bIBaTh
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BIMSHUE VYJIYYINEHHE OpraHu3alMyd pacTeHud (IPU CTPECCOBBIX M HECTPECCOBBIX
YCIIOBUSIX ), BKJIFOYAsi, IIOMUMO IIPOYEro, PaHHEe Havajo L[BETEHHs, KOHTPOJIb I[BETEHHS
IUIsT  TIONy4EHUs] TUOPUIHBIX CEeMSH, BCXOXKECTb, pa3Mep pacTeHHs, KOJUYECTBO
MEXAO0Y3JIUN U PACCTOSTHUE MEXTy HUMH, POCT KOPHEBOI CUCTEMBI, pa3Mep CEMsTH, pa3Mep
IUIOAOB, Pa3Mep CTPYYKOB, KOJUYECTBO CTPYYKOB HJIM KOJOCHEB, KOJUYECTBO CEMSH B
CTpyuK€ WJIM KOJIOCE, Macca CEMEHH, YBEJINYEHHE MPOLEHTHOIO OTHOLICHUS
BBIMIOJTHEHHBIX CEMsIH, CHIDKEHHOE OCBIIAHWE CEMsH, CHIDKEHHOE PpacTPEeCKUBAHUE
CTPYYKOB M YCTOMYMBOCTb K IONeraHuro. Jlpyrue XapaKTepUCTHKU YpPO>KalHOCTH
BKJIFOYAKOT COCTAB CEMsIH, HAIlpUMED, CONEP KaHNe U KOMIIO3HLIMS YIJIEBOAOB, HAIIPUMED,
XJIOTIOK WJIM KpaxMaJl, COfepkaHue OeNTKOB, MACIUYHOCTb M COCTaB JKHUPOB, IHIIEBAs
LIEHHOCTb, CHIDKEHHOE COAEpXKaHHe He OONaNaroIuX MUINEBOH LIEHHOCTBIO BEIIECTB,

yIy4IIeHHAs! TPUTOAHOCTD I epepabOTKU | JIydliiasi yCTOHUUBOCTD MPU XPAHEHUH.

Pactenusi, koTopble MOryT ObITb 00pabOTaHBI B COOTBETCTBHH C M300PETEHUEM,
NPENCTABISIIOT COOOH THMOpPHUIHBIE PACTEHHs, KOTOPBIE VXK€ MPOSBISIIOT TNPH3HAKH
reTepo3nca WK FHOPUIHON CHUJIBL, YTO B PE3YJIbTATe MPHUBOAUT B IIEJIOM K YIIYULIEHHON
YPOKaHHOCTH, CHJIE, )KU3HECTIOCOOHOCTH M YCTOWYHMBOCTH K (pakTOpaM OMOTHYECKOTO U

abMOTHYECKOTO cTpecca.

Pacrennss wnm copra pacteHuil (MONy4eHHblE METOJAMU OHOTEXHOJOTHH
pacTeHul, TAKMMHU KaK T€HHAasl HHXKEHEPHs1), KOTOpble MOTYT ObITh 00paboTaHbl COTIACHO
HACTOSIIIIEMY H300PETEHHIO, SIBIISIFOTCS PACTEHHSMH, YCTOHYMBBIMU K TepOULIMAaM, T.€.
pacTeHusiMH, 00JIaJaOIUMH YCTOHYUBOCTBIO K OJJHOMY MJIH HECKOJIBKUM OINPEIeSICHHbIM
repOuumnam. Takuwe pacTeHHs, KOTOpble MOIYT OBbITh TOJIYYeHbl T'€HETUYeCKOW
TpaHchopMaIed WK CeNeKIMel pacTeHUH, ComepKaT MyTalHIO, MPUAAIOIIYI0 TaKyIo

YCTOHYMBOCTD K TepOUIIIaM.

Pacrenust wnm copra pacTeHHil (MOJNy4eHHbIE METOAAMH OHOTEXHOJOTHH
pacTeHUl, TAKUMH KaK TeHHas WHXKEHEPHs1), KOTOPbIE MOTYT OBITh Takke 00paboTaHBI
COTJIACHO HACTOSIIIEMY H300PETEHHIO, SIBIISTIOTCS TPAHCTEHHBIE PACTEHHUS], YCTOWYHMBBIE K
HACEKOMBIM, T.€. PACTEHHs, KOTOPbIM ObUla TPHAAHA YCTOMYMBOCTb K HAMAICHUIO
HEKOTOPBIX LIEJIEBBIX HACEKOMBIX. Takhe pacTeHHs, KOTOPbIE MOTYT OBITh IOJYYEHBI
TeHETUYECKONW TpaHchopManmell WM CcelneKuued pacTeHHuH, COAepKaT MYTALHIO,

NPUIAIOLIYIO TAKYI0 YCTOWYMBOCTb K HACEKOMBIM.
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Pacrenust wnm copra pacteHHil (MONydeHHblE METOAAMH OHOTEXHOJIOTHH
pacTeHul, TAKUMH KaK TeHHas WH)KEHEpHs), KOTOpPble MOTYT ObITh Takke 00paboTaHbl
COTJIACHO  HACTOSIEMY M300pPETEHMIO, SBISIIOTCS  yCTOWYMBBIMU K  (hakTopam
abnorndeckoro crpecca. Takue pacTeHHs1, KOTOPbIe MOTYT OBITh IOJTy4eHbI T€HETHYECKOH
TpaHcopmMarrel WM CeleKkuuel pacTeHHi, COAep KaT MyTALMIO, MPUIAIOLIYIO TaKyHo

YCTOWYUBOCTD K CTPECCY.

Pactenust wnm copra pacTeHHil (MOJNy4eHHbIE METOAAMH OHOTEXHOJOTHH
pacTeHul, TAKUMH KaK TeHHasl WHXKEHEPHs), KOTOPbIE MOTYT ObITh Takxe 00paboTaHbI
COTJIACHO HACTOSILIEMY M300pETEeHHIO, JEMOHCTPUPYIOT U3MEHEHHbIE KOJMYEeCTBEHHbIE U
KAQUeCTBEHHbBIE XAPAKTEPUCTUKU W/WIIM XaPAKTEPUCTUKH YCTOWYMBOCTH TPU XPAHEHHH
cOOpaHHOTO TPOAYKTA ypoOKast W/MJIM WU3MEHEHHBbIE XapaKTEPUCTHUKU ONPENesIeHHbIX

WUHTPEIUSHTOB COOPAHHOTO MPOAYKTA YPOXKast.

Pactenust wnu copra pacreHuil (KOTOpble MOTYT OBITh TOJNyHYeHBl METONAMHU
OMOTEXHOJIOTHN PACTEHHH, TAKUMH KaK T€HHAsi HH)KEHEPHsI), KOTOPbIE MOTYT OBITh TaKXe
00paboTaHbI COTIIACHO HACTOSIIEMY N300PETEHUIO, MPEACTABISIIOT COOON PACTEHUS, TAKHE
KaK paCTC€HUA XJIOMYAaTHHKA, C HW3MCHCHHbBIMU XapPaKTCPUCTHUKAMU BOJIOKHA. Takue
pacTeHusi, KOTOpble MOTYT OBITb IIOJNY4YEHBl TeHETHUYEeCKOH TpaHchopMaLuued wuiam
CeNieKLIMeN pacTeHu, ComepKaT MyTalHio, PHAAIOINYI0 TaKhe HM3MEHEHHbIe CBOICTBA

BOJIOKHY.

Pactenust wnu copra pacreHuil (KOTOpble MOTYT OBITh TOJy4Y€HbI METONAMHU
OMOTEXHOJIOTHU PACTEHHI, TAKUMH KaK T€HHAsi MH)KEHEPHsi ), KOTOPbIe MOTYT OBITh TAKXKe
00paboTaHbI COTIACHO HACTOSIIEMY H300PETEHHUIO, TPEACTABIISIFOT COOON PaCTEHUs, TAKHE
KaK MaCJIMYHBIN Parc U pOACTBEHHbIE pacTeHust Brassica, ¢ ©”3MEHEeHHBIMHU MTPOQHITbHBIMU
cBolicTBaMHu Macna. Takue pacTeHHs, KOTOpble MOTYT OBbITh MOJyYEHbI T€HETHYECKON
TpaHchoOpMaIed WM CeNIeKLUell paCTeHUl, COMepIKaT MYTAalUIo, MPHUAAIOIIYI TaKue

M3MEHEHHbIe PO UIIbHBIE CBOIICTBA MaCITy.

Pactenust wnu copra pacreHuil (KOTOpble MOTYT OBITh TOJNy4YeHBl METONAMHU
OMOTEXHOJIOTHN PACTEHHH, TAKUMH KaK T€HHAst HH)KEHEPHsT), KOTOPbIE MOTYT OBITh TAKXKe
00paboTaHbI COTIACHO HACTOSIIEMY M300PETEHUIO, MPECTABIISIIOT COOON PACTEHUS, TAKHE
KaKk MaCIMYHBI pamc W POICTBEHHbIE pacTeHuss Brassica, ¢ U3MEHEHHbIMU
XapPaKTEPUCTUKAMH OCBINIaHUA CEMSH. Takue paCTCHUA, KOTOPBIC MOTYT 6IJITIJ TMOJIyYCHbI

TeHeTUYeCKOW TpaHchopManmell WM cenekumed pacTeHMid, COAep)KaT MYTALHIo,
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NpuAaroyry TaKU€ HN3MEHCHHBIC XapPaKTCPUCTUKHU OCbIIIaHUA CEMSH, W BKIIKOYAKOT
pacCT€HusA, TAKUE KaK MAaCJIUYHBIN parnc ¢ 3ano3aajblM HJIM MOHWKEHHBIM OCBIIIAHHUEM

CCMSAH.

Pactenust wnu copra pacreHuil (KOTOpble MOTYT OBITh TOJyY€HbI METONAMHU
OMOTEXHOJIOTHU PACTEHHI, TAKUMH KaK T€HHAsi MH)KEHEPHsi ), KOTOPbIe MOTYT OBITh TaKKe
00paboTaHbI COTIACHO HACTOSLIEMY H300PETEHHUIO, TPEACTABIISIOT COOOM paCTEHUs, TAKKE

Kak TabaK, ¢ U3MEHEHHBIMH IPO(PHIISIMU TOCTTPAHCISILTMOHHON Moau(pUKaIK Oenka.
IIpumenenue

ITpu uCroMB30BaHNH KOMOMHALHIH IO H300PETEHHIO U KOMITO3UIINH, COIEePIKaIInuX
TaKkue KOMOWHAIMH, B Ka4eCTBe (PYHTULIMIOB 7032 BHECEHHS MOXKET BapbUPOBATHCS B
Ipefenax OTHOCUTEIBbHO HIMPOKOIO JWANa3OHa, B 3aBUCUMOCTU OT BHAA NMPUMEHEHUs.

Jlo3bl BHECEHUSI

B cliydae 0OpaloTku 4acTeil pacrenus, Hampumep, juctbes. 0,1 - 10 000 r/ra,
npennouyrutenbHo 10 - 1000 r/ra, Gonee mpeamouturensHo S0 - 300 r/ra (B ciydae
00paboTKM MyTeM IOJIMBA WIJIK OPOLISHHS, BO3MOXKHO ele 0ojiee CHU3UTh JO3UPOBKY, B
YaCTHOCTH, €CJIM UCIOJIB3YIOTCS HHEPTHBIE CYOCTPaThl, TAKHE KaK MIUHEPAIbHAS BaTa UIIH

HIEPJIUT),

B cityuae oOpadotku cemsiH: 0,1 - 200 r Ha 100 kr cemsiH, mpeanoyTuTeNsHo 1 - 150
r Ha 100 xr cemsiH, OGonee mpeamourutenbHo 2,5 - 25 r Ha 100 kr cemsH, eme Oonee

NPeanoUTUTENBHO 2,5 - 12,5 r Ha 100 kr cemsiH,
B ciy4dae oOpadotku moussr: 0,1 - 10 000 r/ra, npeanourutensHo 1 - S000 r/ra,

MMPpUYIEM MPUBEACHHDBIE KOJIUICCTBA OTHOCATCA K O6H.I€My KOJIMYECTBY aKTUBHOI'O

HHIPENHEHTA B COOTBGTCTBYI'OH.IGI\/'I KOM6I/IHaL[I/II/I HNJIHW KOMITO3HULIUH.

VYka3aHHBIE AO3HUPOBKU MPUBOAATCA HUCKIIIOYUTECIIBHO B KAYECTBE MpPUMEpPA U HE

OrPaHMYMBAIOT LIEJIN H300PETEHHS.

Hacrosiiee n3obpereHne NOsSICHIETCS CIENYIIUME puMepaMu. Tem He MeHee,

n300peTeHne He OTPAaHIMYEHO STHMH MPUMEPAMHL.
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IIpumepsl

VYcoBepIeHCTBOBaHHAsT (PYHTUIMAHAS AKTHUBHOCTb KOHLIEHTPALMH AaKTHUBHBIX
COETMHEHUI COTrNIACHO M300PETEHNIO BBITEKAET U3 NMPUBEIEHHBIX HUXE MPUMepoB. B To
BpeMsl KaK OTIeNIbHbIE AKTUBHbIC COEIMHEHUS MNPOSIBISIIOT CIa0OCTh OTHOCHUTEIBHO
(yHrHupAHON aKTUBHOCTH, KOMOMHAIIMN IEMOHCTPHPYIOT aKTHBHOCTD, MPEBOCX OJSIIIYEO

CBOHMH CBOMCTBaMHU MPOCTYIO COBOKYITHOCTb aKTUBHOCTEH.

Cunepruueckuii 3¢ ekt GyHruIuIoB BCeraa NpucyTCTBYET, Koraa (yHrHIMaHAS
AKTUBHOCTh KOMITO3UIIMU AKTHBHBIX COEJMHEHUI MPEBBIIIAET CYMMApHYIO aKTHBHOCTH
AKTHUBHBIX COEAMHEHUI MPU BHECEHHHU 10 OTAeIbHOCTH. OK1aaemasi akTUBHOCTb TAaHHOMN
KOMOWHALIMH JIBYX aKTHBHBIX COEAMHEHHI MOKET ObITh PaCCYUTAHA CJASAYIOIIUM 00pa3oM
(em. Colby, SR., "Calculating Synergistic u Antagonistic Responses of Herbicide
Combinations", Weeds 1967, 15, 20-22):

Ecou

X npencTasisier cobol 3(p(PeKTUBHOCTb, KOrZa aKTHBHOE COEAMHEHHE A

HAHOCST IPU HOPME BHECEHUS M 4./MJIH. (WK 1/12),

Y npencrasisier cobolt 3¢pheKkTUBHOCTh, KOrna akTHUBHOE coenuHeHne B

HAHOCSAT IPU HOPME BHECEHHUS N 4./MJH. (WK 1/Ta), U

E npezncTasisieT co0oi 3G pekTUBHOCTD, KOTIa aKTUBHBIE COeHEHNS A 1 B

HAHOCSIT MPU HOpME BHECEHUSI M U N 4./MJH. (WK 1/Ta), COOTBETCTBEHHO,
TOrzAa

E-xiy-2L
100

J1yist TPOMHBIX cMecel mony4daeTcs cienyriiee ypasaeHue Konou:
Ecmu

X npencTasisier cobol 3(p(PEeKTUBHOCTb, KOrZa aKTHBHOE COEAMHEHHE A

HAHOCSAT IPU HOPME BHECEHUSI M 4./MJIH. (WU 1/12),

Y npencTasisier coOol 3(PQeKTUBHOCTb, KOTa aKTUBHOE coenuHeHue B

HAHOCSAT IPU HOPME BHECEHHUS N 4./MJH. (WU 1/12),

V4 npencrasisier cobol 3¢ddexkTuBHOCTh, Korna akTUBHOE coenuHeHne C

HAHOCSAT IPU HOPME BHECEHHUS O 4./MJH. (WU 1/Ta), U
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E npeacTassieT co0oi 3 PeKTUBHOCTD, KOTAA aKTHBHBIE COeqUHEeHUs A, B u

C HaHOCAT U HOPME BHECEHHSI M, N U O 4./MJIH. (UJIH 1/Ta), COOTBETCTBEHHO,
Toraa

XY X-Z YZ XYZ

E=X+Y+7Z- +
100 100 100 100-100

Crenenb 3 QeKTUBHOCTH BBIpAXKAETCS B MPOLIEHTHOM OTHOIIeHuH. 0% o3Ha4yaeT
3¢ PEeKTHBHOCTh, COOTBETCTBYIOIIYIO KOHTPOJIBHOM IpymIe pacTeHuii, a 3G dekTuBHOCTD

100% o3HauaeT, 4yTo 00JIE3Hb HE HAOJFO1aeTCA.

Ecnu dakTryeckast akTHBHOCTD MPEBBILIAET PACYETHOE 3HAYEHHE, TO AKTUBHOCTD
KOMOWHALIMH SIBJISIETCS] CBEPXAIMTUBHOM, T.€. IPUCYTCTBYET cuHepruueckuii adgexr. B
3TOM ciydyae (aktuuecku HaOmoxaemass 3()p(EeKTUBHOCTb NOJDKHA OBITH BBILIE, YeM
3Ha4ueHHe mnporHosupyemoit s¢dextusroctu (E), pacder koTopod NpOU3BOAWUTCS B

COOTBETCTBHH C BBIIIEYKa3aHHOH (HOpMYIIOH.

Jpyrum crnocoboM IeMOHCTpalu CHHeprudeckoro 3gdexra sBisiercss crocoo,
orucannbiil Tammecom (cM. “Isoboles, a graphic representation of synergism in pesticides”

B Neth. J. Plant Path., 1964, 70, 73-80).

IIpuvep A: HcenbpiTanusg in  vitro ¢ HCIIOJL30BAHHEM TI'DHOKOBbBIX

MHUKPOOPraHu3smMoB

Jlynku 96-1yHOYHBIX MMKPOTUTPALMOHHBIX IUIAHLIETOB HAmoOMHWIM 30 MK
IpenapaTuBHOH (OpMBI HCCIEAYEMOro COSIUHEHHs WM KOMOMHAIMU COeJMHEHWH B
METaHOJIE + SMYJIbraTop AaJKUJIAPUJI-TIONUIIIUKONEBBI 3pup. 3aTeM OCYLIECTBISIOT
UCTapeHne pacTBOPUTEIA B KoJmake. Ha cienyromeM stane B KaXKIy0 JYHKY TOOaBISIOT
no 200 MKJ KUAKOW MUTATEIBbHOM Cpenbl, B KOTOPYIHO BHOCAT COOTBETCTBYIOLIYEO

KOHIIEHTPALIUIO CIIOp WJIM MULIETIMAIBHON B3BECH UCCIIEAyEeMOro Ipuda.

C momompio (oromMerpa MPOU3BOAUTCS U3MEPEHUE ONTHYECKOW TUIOTHOCTH BO

BCEX JIYHKAX Ha JJIMHE BOJIHBI 620 HM.

NHKyOanmo MUKPOTHTPALMOHHBIX IIJIAHIIETOB OCYIIECTBIUIN B TEUEHHUE NEPUOA
ot 3 no 7 nueii pu 20 °C u npu oTHOcUTENbHON BiaxxHOCTH 85%. [Tocne mHKyOamu
TOPMO3KEHHE POCcTa OnpenessitoT GoToMeTprudeckn. IPPeKTUBHOCTh PACCUUTHIBAETCS B
OTHOIIEHNH K KOHTPOJBHOM rpyrie HeoOpaOOTaHHBIX pacTeHuit; s¢dexruBHOCTH 0%

O3Ha4aeT pocT rpuda, COOTBETCTBYIOLIMN KOHTPOJBHOH Trpymre HeoOpaOoTaHHbBIX
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pacteHuii, B To Bpems kKak s¢dexruBHOCTE 100% O3HauUaer, YTO NMPU M3MEPEHUH POCTa

rpuda He ObLIO OOHAPYKEHO.

IIpuBeneHHble HIDKE TAOMULBI JTEMOHCTPUPYIOT CO BCEH OYEBUAHOCTBIO, HTO

HaOmonaeMasi 5p(HEeKTUBHOCTb AKTUBHOTO COEOMHEHUs 1O HACTOSIIEMY H300pETEHHIO

IPEBBILIAET PACUETHYIO AKTUBHOCTb, T.€. IIPUCYTCTBYET CHHEPIUYeCKHH S eKT.

Taboauua Al: in vitro -UcnbiTanus ¢ ucnojab3osanuem Alternaria alternata

2.038) |(3.012) | (2.005) | (3.030) | (2060 |(3.020) bbdexT iﬁffé‘ﬁﬁé’e
(I-1) |u3odny |pryokca |payornu [meTuaTe K100y | TG0 COOTHOII | WB |pacCYMTaHHOE
9. /MJH.) [unpam |cTpoOuH | pam  [Tpampod TpUpay |KCHCTPO eHHe | HOCTh o
9./MJIH.) (4./MITH. ) (4./MJTH. ) (4./MJTH.) bam Ou %  erony Konbu
9./MJTH. ) (4./MJTH.) o,
0.5 51
0.02 0
0.2 69
0.008 51
10.0 99
2.0 100
0.08 39
0.5 0.2 10.0 1:.0.4:20 | 100 100
0.5 0.2 2.0 1:.0.4:4 99 100
0.5 0.2 0.08 1:0.4:0.16| 93 91
0.02 | 0.008 10.0 1:0.4:500 | 100 100
0.02 | 0.008 2.0 1:0.4:100 | 99 100
0.02 0.008 0.08 1:.04:4 87 70
0.5 56
0.1 28
0.02 0
4.0 95
0.8 73
0.16 72
04 92
0.08 70
0.5 4.0 0.4 1:8:0.8 100 100
0.5 4.0 0.08 1:8:0.16 | 100 99
0.1 0.8 0.4 1:8:4 100 98
0.1 0.8 0.08 1:8:0.8 96 94
0.02 0.16 0.4 1:8:20 100 98
0.02 0.16 0.080 1:8:4 98 91
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0.02 0
0.04 97
10.0 97
2.0 100
04 97
0.08 64
0.02 10.0 0.04 1:500:2 99 99
0.02 2.0 0.04 1:100:2 100 100
0.02 04 0.04 1:20:2 98 99
0.02 0.08 0.04 1:4:2 96 92
0.02 0
0.04 78
1.0 100
02 98
0.04 80
0.008 39
0.02 0.04 1.0 1:2:50 100 100
0.02 0.04 02 1:2:10 100 100
0.02 0.04 0.04 1:2:2 96 96
0.02 0.04 0.008 1:2:04 90 86
Ta6auua A2: in vitro -UcnbiTanus ¢ McnoJib3oBauuem Alternaria alternata
2017) | 3o12) | G99 1 3030) | 2.027) Osﬁgrf:;:f:e
(I-1) | mendny | payokca TpHpIIoK MeTHITE | MHIUP(Q | COOTHO dbdexn paccuuTaHHOE
(u/mnn.)| ¢en | cTpobun CHCHTII{)O6 TpampoJt | JyKcam | LIeHue BH(g/CoTb o
(u./mnH.) | (4./miH.) (/e (a./mnH.) | (4./MJH.) Mem):[};/KOJI6H
0
0.1 31
02 14
10 100
2.0 100
04 97
0.08 48
0.1 02 2.0 1:2:20 99 100
0.1 02 04 1:2:4 98 98
0.1 02 0.08 1:2:0.8 87 69
0.1 31
0.2 14
1 100
02 95
0.04 75
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0.1 02 1 1:2:10 100 100
0.1 0.2 02 1:2:2 99 97
0.1 02 0.04 1:2:04 96 85
0.1 31
0.2 14
2 92
04 85
0.08 69
0.1 0.2 2 1:2:20 98 95
0.1 02 04 1:2:4 96 91
0.1 02 0.08 1:2:0.8 81 82
0.02 39
10 100
2 100
04 85
0.008 0
0.02 0.008 | 1:500:0. 100 100
10 4
0.02 5 0.008 | 1:100:0. 99 100
4
0.02 04 0.008 | 12004 95 91
2.5 92
0.1 26
0.02 39
0.2 88
1 86
0.04 41
0.008 0
25 02 1 1:0.28:0. 99 100
0.1 0.2 0.04 1:2:04 95 95
0.02 0.2 0.008 | 1:10:0.4 98 93
0.1 39
0.02 18
10 99
2 99
04 90
0.08 72
0.04 27
0.008 0
0.1 10 0.04 1:100:0.
4 99 100
0.1 2 0.04 1:20:04 100 100
0.1 0.4 0.04 1:4:04 96 95
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0.1 0.08 0.04 11:.08:04 96 88
0.02 10 0.008 | 1:500:0.
4 99 99
0.02 2 0.008 | 1:100:0.
4 100 99
0.02 0.4 0.008 |1:0.4:20 98 91
0.02 0.08 0.008 1:4:0.4 81 77
Taoauua Bl: in vitro -UcnbiTanus ¢ ucnoab3osanuem Botrytis cinerea
Oxxunaemoe
(2.005) (3.012) (3.020) 3Ha4YeHUE,
{I-1) (bayokcact | TpudoKcH | cooTHOIIEH | 3((HEKTUBH | pacCHUTaHHOE
(u./MH.) (1)23]7;;2:2;1\/[ pobuH CTpOOHH ue ocTb %o o
' ’ (u./muH.) (4./muH.) merony Konbu
%
0.1 22
0.8 0
10 86
2 59
04 44
0.08 15
0.1 0.8 10 1:8:100 96 89
0.1 0.8 2 1:8:20 85 68
0.1 0.8 0.4 1:8:4 74 56
0.1 0.8 0.08 1:8:0.8 71 34
0.1 22
0.8 0
1 1:8:10 94 89
02 1:8:2 91 72
0.04 1:8:04 72 29
0.008 1:8:0.08 68 29
Taoauua B2: in vitro -UcnbITaHus ¢ MCII0Ib30BaHKEM Botrytis cinerea
(2.019) (3.020) Onanaemoe
(2.017) |(3.030) (2.027) |(3.012) 3HAYEHHE,
(I-1) |mendny |MerwnTe g uHnpd |[piyokca Tpudio COOTHO hexr paccCYUTaHHOE
y/MiH.)| ¢eH [Tpampon ymerod JyKcaM |cTpoOHH KEHCTPO | herme HBHOOCTB o
9./MJTH. ) (4./MJTH. ) e 9./MJTH. ) ((4./MJTH. ) Oun & metony Konbu
9./MJTH. ) 9./MJTH.) o
2.5 62
0.5 0
5 7
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1 35

10 84

2 49

0.4 30

0.08 18
25 5 10 124 | 99 94
25 5 2 12208 | 93 82
25 5 0.4 12:0.16 | 73 75
25 5 0.08 1:2303 71 71
05 1 10 12220 | 89 89
05 1 2 124 | 91 67
05 1 0.4 1208 | 65 54
05 1 0.08 12:0.16 | 63 47

25 63

05 3

01 0

2 54

1 92

02 82

0.04 71
25 2 1 1:08:04| 97 99
05 2 02 1:404 | 97 92
01 2 0.04 1:20:04 | 87 87

05 32

02 0

10 83

2 52

0.4 21

0.08 12
05 02 10 1:0420| 90 89
05 02 2 1:044 | 76 67
05 02 0.4 1:0408] 65 47
05 02 | 008 120"6‘20'1 65 40

05 32

0.02 13

02 0

0.08 0

1 81

02 25

0.04 9

0.008 0
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0.5 0.02 1 1:0.4:2 90 87
0.5 0.02 02 1[1:04:04| 78 49
0.5 0.02 0.04 110'3:0'0 47 38
05 0.02 0.008 1:0'146:0'0 64 32
0.02 0.008 1 1:0.4:50 %0 84
0.02 0.008 0.2 1:0.4:10 61 35
0.02 0.008 0.04 1:04:2 27 21
0.02 0.008 0.008 [1:0.4:04 11 13
Taoauua B3: in vitro -UcnbiTanus ¢ ucnojab3iosanueM Botrytis cinerea
Oxunaemoe
_ (2.027) (3.030) 3Ha4YeHHUE,
(I-1) METUITeTpar s¢pdekTB | paccuuTaHHOE
UHIIpPIyKCam COOTHOILIEHUE o
(4./muH.) (1. /e poi HOCTB %o o
' ' (4./muH.) merony Konbu
%
0.5 0
0.1 17
0.02 0
0.2 77
0.04 37
0.008 0
2 15
04 25
0.5 0.2 2 1:0.4:4 90 80
0.1 0.04 2 1:0.4:20 81 56
0.1 0.04 04 1:0.4:4 67 61
0.02 0.008 2 1:0.4:100 59 15
0.02 0.008 04 1:0.4:20 36 25
Taoauua Cl: in vitro -UcnbiTanus ¢ ucnojabszosanuem Cercospora beticola
Osxunmaemoe
(2.038) (3.012) 3HAYEHHE,
(I-1) usoduynumnpa | payokcacTpo COOTHOMICHHE 3(1)(1)eKTOI/IB paccurTaHHOE
(u./mumH.) M OuH HOCTE % 1o
(4./muH.) (a./muH.) merony Konb
a %
2.5 99
0.5 74
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0.1 36

0.02 50

1 38

0.2 0

0.04 30

0.008 20

2 94
25 1 2 1:0.4.0.8 100 100
0.5 0.2 2 1:0.4:4 100 98
0.1 0.04 2 1:0.4:20 100 97
0.02 0.008 2 1:0.4:100 100 98

Taoauua D1: in vitro -UcnbiTanus ¢ ucnojbzosanuem Colletotrichum coccodes

Oxunaemoe
(2.038) | (3.012) Gfﬁi (3.030) | (2.005) (ikii%) smaueHye,
(I-1) |wu3odny |pryokca IIEHC o [MeTHITe ¢bayonu L; ; (I)Hy COOTHOII |3 PEKTH | paCCUUTAHHOE
9./MJIH.) | {UmIpam |cTpoOuH 61/12) TpampoJs | pam P an Y| enue |sHocts % o
4./MJIH. ) (4./MJTH.) 9./MJIH.) (4./MJIH.) P merony Konbu
4./MJIH.) 9./MJIH.) o
V]
0.1 0
0.04 5
10 96
2 88
0.4 49
0.1 0.04 10 1:0.4:100| 96 96
0.1 0.04 2 1:0.4:20 88 89
0.1 0.04 04 1:04:4 58 52
0.1 0
0.04 9
1 96
02 84
0.04 58
0.008 10
0.1 0.04 1 1:0.4:10 96 96
0.1 0.04 02 1:.04:2 87 85
0.1 0.04 0.04 1:04.04 67 62
0.1 0.04 0.008 1:0.4.0.08 22 18
0.5 3
0.1 0
0.02 0
02 14
0.04 9
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0.008 23
10 100
2 92
0.4 75
0.008 36
0.5 0.2 10 1:0.4:20 100 100
0.5 0.2 2 1:0.4:4 97 93
0.5 0.2 0.4 1:0.4.0.8 79 79
0.5 0.2 0.008 1:.0.4:0.16 56 47
0.1 0.04 10 1:0.4:100 | 100 100
0.1 0.04 2 1:0.4:20 95 93
0.1 0.04 0.4 1:0.4:4 86 77
0.02 0.008 10 1:0.4:500 | 100 100
0.02 0.008 2 1:0.4:100 95 94
0.02 0.008 0.4 1:0.4:20 92 80
0.02 0
10 94
2 87
04 50
0.08 30
0.16 10
0.02 10 0.16 1:500:8 96 95
0.02 2 0.16 1:100:8 90 89
0.02 0.4 0.16 1:20:8 55 55
0.02 0.08 0.16 1:4:8 55 36
0.1 0
0.02 0
10 100
2 92
0.4 73
0.8 0
0.16 0
0.1 10 0.8 1:100:8 99 100
0.1 2 0.8 1:20:8 96 92
0.1 0.4 0.8 1:4:8 77 72
0.02 10 0.16 1:500:8 100 100
0.02 2 0.16 1:100:8 93 92
0.02 0.4 0.16 1:20:8 75 73
0.5 0
10 95
04 51
0.08 15
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0.5 10 1 1:20:2 97 95
0.5 0.4 1 1:0.8:2 62 51
0.5 0.08 1 1:0.16:2 | 28.15
0.1 0
1 97
0.2 88
0.008 22
0.2 8
0.1 1 02 1:10:2 97 97
0.1 02 0.2 1:2:2 91 89
0.1 0.008 02 1:0.08:2 47 29
Taoauua D2: in vitro -UcnbiTanus ¢ ucnoab3osauuem Colletotrichum coccodes
(2.060) (3.020) Orupaemoe
(3.030) [(2.017) (2.019) |(3.012) 3HAYEHHE,
{I-1) K100y METHIITE | IeH(ITY rpugoK muaudy (payokca | COOTHO hexr pPacCYMTAHHOE
9./MJTH. ) Tpucy Tpamnpon | ¢deH cHCTPOd MeTodeH [CTPOOUH | IIeHue HBHOOCTB o
pam 4./MJTH. ) (4./MJTH. ) 1 (4./mnH.) (4./MITH.) & merony Konbu
9./MJTH. ) 9./MJTH. ) o,
0.5 11
0.1 19
0.02 8
1 21
0.2 8
0.04 5
10 100
2 94
0.5 1 10 1:2:20 100 100
0.5 1 2 1:2:4 97 95
0.1 0.2 10 1:2:100 | 100 100
0.1 0.2 2 1:2:20 95 95
0.02 0.04 10 1:2:500 | 100 100
0.02 0.04 2 1:2:100 94 94
0.1 0
0.02 0
02 0
0.04 5
0.04 62
0.008 8
0.1 02 0.04 1:2:04 67 63
0.1 02 0.008 1:2:0.08| 38 9
0.02 0.04 0.04 1:2:2 71 64
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0.02 0.04 0.008 1:2:04 23 13
0.02 3
0.008 8
10 96
2 82
0.02 0.008 | 10 1:0'8‘ 301 100 96
0.02 0.008 2 110'3 101 o 84
Taouua D3: in vitro -UcnbiTanus ¢ ucnoab3osauuem Colletotrichum coccodes
(3.020) Oxunmaemoe
(2.019) (3.030) | (2.027) | (3.012) 3HAUeHHe,
(I-1) | muouday TpHGpIIOK Metwite | uHIUpd | iryokca | COOTHO sbdexru paccuuTaHHOe
(u./mnH.) | MeTodeH cHeTpod TPampoy | JykcaM | CTpOOUH | IeHue BH(SCTB o
(4./miH.) 1 (u./mnn.) | (a./mnH.) | (4./MI1H.) & metony Konbu
(4./muH.) o,
0.1 0
0.02 3
0.04 0
0.008 9
1 92
02 82
0.04 61
0.008 9
0.1 0.04 1 1:0.4:10 96 92
0.1 0.04 0.2 1:04:2 91 82
0.1 0.04 0.04 1:04:04 70 61
0.1 0.04 | 0.008 110'210'0 11 8
0.02 0.008 1 1:0.4:50 96 93
0.02 0.008 02 1:0.4:10 86 84
0.02 0.008 0.04 1:04:2 76 65
0.02 0.008 0.008 1:04:04 30 18
0.5 0
0.1 0
02 19
0.04 9
04 72
0.5 02 04 1:04:0.8 81 77
0.1 0.04 04 1:.04:4 80 74
0.5 0
0.02 0
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0.2 0
0.008 0
2 83
0.4 50
0.008 0
0.5 02 2 1:04:4 88 83
0.5 02 04 1:0.4:0.8 65 50
0.5 0.2 0.008 110"6‘10'1 5 0
0.02 0.008 2 110'3110 89 83
0.02 0.008 04 1:0.4:20 65 50
0.02 0.008 0.008 1:0.4:4 27 0
0.5 16
0.1 0
0.02 4
82
02 0
04 23
0.08 24
0.5 0.2 1:4:04 90 85
0.1 04 1:20:0.4 96 85
0.02 0.08 1:130:0' o3 87
Taoauua E1: in vitro -UcnbiTanus ¢ ucnoas3oBanuem Cordana musae
(3.020) (2.060) Oarnaemoe
(2.038) |(3.012) (2.005) | (3.030) 3HAUEHHE,
(I-1) |usodny |payokca Tpri0 Gbayonu [MerusiTe uKioby cootHot |3¢dexTr | paccuntaHHOE
4./MJIH.) [1iumpam [cTpoOuH Kenerpo paMm  [Tpampo TPy eHre [BHOCTb % o
9./MJTH. ) (4./MJTH.) OuH 9./MJTH. ) (4./MJTH. ) pam merony Konbu
4./MJTH. ) 9./MJTH. ) o,
0.1 11
0.02 5
0.04 0
0.008 8
10 87
2 77
0.1 0.04 10 1:0.4:100 89 88
0.1 0.04 2 1:0.4:20 82 79
0.02 0.008 10 1:0.4:500 94 88
0.02 0.008 2 1:0.4:100 79 80
0.1 22
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0.02 0

0.04 0

0.008 2

1 89

0.2 83

0.04 82

0.008 29
0.1 0.04 1 1:0.4:10 91 91
0.1 0.04 0.2 1:0.4:2 87 87
0.1 0.04 0.04 1:0.4:.0.4 87 86
0.1 0.04 0.008 1:0.4:0.08 57 44
0.02 0.008 1 1:0.4:50 91 89
0.02 0.008 0.2 1:0.4:10 84 83
0.02 0.008 0.04 1:0.4:2 84 83
0.02 0.008 0.008 1:0.4:04 50 30

0.1 21

0.02 5

1 88

0.2 82

0.8 6

0.16 0
0.1 1 0.8 1:10:8 91 91
0.1 0.2 0.8 1:2:8 92 87
0.02 1 0.16 1:50:8 90 89
0.02 0.2 0.16 1:10:8 87 83

0.1 0

0.8 0

10 96

0.4 71

0.08 65
0.1 0.8 10 1:8:100 97 96
0.1 0.8 0.4 1:8:4 81 77
0.1 0.8 0.08 1:8:0.8 61 54

0.5 21

0.1 10

0.02 30

1 86

1 6

0.2 4

0.04 3
0.5 1 1 1:2:2 92 89
0.1 1 0.2 1:10:2 89 88
0.02 1 0.04 1:50:2 91 90




98

Tadoauua E2: in vitro -UcnbiTanus ¢ ucnoab3opauuem Cordana musae

O>xunaemoe
(2.017) [(3.012) |(3.030) | (2.019) | (3.020) |(2.027) 3HAYEHHE,
(I-1) |nmendny |payokca [MermnTe |muauduy |TpudIoKe |MHIHUPEG | COOTHO hexr paccuuTaHHOE
y/MiH.)| ¢eH |cTpoOuH [Tpanpon | MeTodeH |UCTpOOUH |JIyKcaM | LieHue HBH;C"’ o
q./MiH.) (4./MiH.) (4./MiH.) | (4./mnH.) | (u./mMiH.)  (4./MITH.) °  merony Kon6Gu
%
0.5 17
0.02 25
1 0
0.04 0
10 78
04 64
0.5 1 10 1:2:20 86 82
0.02 0.04 10 1:2:500 85 83
0.02 0.04 0.4 1:2:20 81 72
0.5 48
0.1 0
0.02 0
1 0
0.2 0
0.04 5
10 89
0.5 1 10 1:2:20 99 94
0.1 0.2 10 1:2:100 90 89
0.02 0.04 10 1:2:500 | 91 90
0.02 24
0.008 0
1 84
0.2 73
0.02 0.008 1 1:0.4:50 92 87
0.02 0.008 0.2 1:0.4:10 85 79
0.1 0
10 94
2 82
04 73
0.08 58
0.04 9
0.1 10 0.04 1:12030' o8 94
0.1 2 0.04 1:20:0.4 91 84
0.1 0.4 0.04 1:4.04 86 75
0.1 0.08 0.04 1:0.8:04| 50 62
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0.5 24
0.1 12
0.02 4
2 78
0.2 6
0.04 0
0.008 16
0.5 2 0.2 1:4:.0.4 85 84
0.1 2 0.04 [1:20.04| 86 80
0.02 2 0.008 1:13010' 90 82
Taoauua E3: in vitro -UcnbiTanus ¢ ucnojib3opannem Cordana musae
(3.020) Oxunaemoe
(I-1) (2.027) TPUDIOKCHCTD s¢dexTns 3Ha4YeHUE,
(4./miH.) HHrgp/ﬁJ;ZIK;aM 00uH COOTHOWICHAC 4 octh % paccurTaHHOE TI0
’ ' (a./muH.) merony Konbu %
0.5 24
0.1 12
0.02 4
0.2 6
0.04 0
0.008 16
1 85
0.5 0.2 1 1:04:2 95 89
0.1 0.04 1 1:0.4:10 91 87
0.02 0.008 1 1:0.4:50 87 88
Taoauua F1: in vitro -UcnbiTanus ¢ ucnoans3osanuem Diaporthe citri
Oxunaemoe
(2.005) | (2.019) | (3.012) | (3.030) | (2.060) 3HaYEHHE,
(I-1)  (bayonupa|munudiny |payokcac|meTrirer | HUKIOOYT |[COOTHOIIEPGHEKTHB| paCCUNTAHHOE
(4./miH.) M MetodeH | Tpobun | pampon |pudnaypam| Hue | HOCTh % o
(u./mmn.) | (a./mia.) | (a./mnH.) | (9./MoH.) | (4./MI1H.) merony Konbu
%
2.5 99
0.02 5
20 52
0.16 0
2 98
0.4 89
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2.5 20 2 1:8:0.8 99 100
25 20 0.4 1:8:0.16 99 100
0.02 0.16 2 1:8:100 97 98
0.02 0.16 0.4 1:8:20 94 90
2.5 99
0.02 0
20 31
0.16 0
10 99
0.08 77
2.5 20 10 1:8:4 99 100
25 20 0.08 1:8:20'03 96 100
0.02 0.16 10 1:8:500 99 99
0.02 0.16 0.08 1:8:4 82 77
0.02 0
10 99
2 99
0.4 91
0.08 81
0.04 0
0.02 10 0.04 1:500:2 99 99
0.02 2 0.04 1:100:2 98 99
0.02 0.4 0.04 1:20:2 96 91
0.02 0.08 0.04 1:4.2 87 81
Taoauua F2: in vitro -UcnbiTanus ¢ ucnoab3osanuem Diaporthe citri
Oxunaemoe
(3.030) | (2.019) | (3.012) 3HaueHHe,
(I-1) (2.017) MeTrnTeTpa audyM | payokcact lcooTHoeH| 3G dekTus | paccunTaHHOE
(4./muH.) H?S(})sz?{ npot erodeH pobuH ue HOCTB %o o
’ 7| (u/vmn.) | (u./miH.) | (4./MiH.) merony Konbu
%
0.1 18
0.02 2
0.2 0
0.04 0
2 99
04 89
0.1 0.2 2 1:2:20 98 99
0.1 0.2 0.4 1:.2:4 92 91
0.02 0.04 2 1:2:100 99 99
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0.02 0.04 0.4 1:2:20 90 89
2.5 98
0.5 92
0.1 41
1 33
0.2 22
0.04 0
2 66
2.5 1 2 1:04:0.8 98 100
0.5 02 2 1:.0.4:4 100 98
0.1 0.04 2 1:0.4:20 89 80
Taoauua Gl: in vitro -UcnbITaHus ¢ MCHOJAb3oBanuem Fusarium culmorum
Oxxunmaemoe
(2.038) (2.005) (3.012) (3.020) 3HAYEHHE,
(I-1)  |m3odmyuun ¢ayokcact [Tpudiokcr|cooTHOIIEH| 3P PEKTHB | paCCYUTAHHOE
(a./mumH.) pam (baryormpam pobuH CTpOOUH ue HOCTBb % o
(4./mumH.) (4./ M) (a./mmn.) | (4./miH.) merony Konbu
%
0.5 0
0.1 0
02 11
0.04 0
10 56
0.08 7
0.5 02 10 1:0.4:20 53 61
0.5 02 0.08 1:0.4:0.16 20 17
0.1 0.04 10 1:0.4:100 64 56
0.1 0.04 0.08 1:0.4:0.8 23 7
0.1 6
0.02 9
0.8 18
0.16 9
04 17
0.08 0
0.1 0.8 0.4 1:8:4 42 36
0.02 0.16 0.08 1:8:20 57 31
0.1 6
0.02 9
0.8 18
0.16 9

68
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0.2 41

0.04 18

0.008 14
0.1 0.8 0.2 1:8:2 66 55
0.1 0.8 0.008 1:8:0.08 40 34
0.02 0.16 1 1:8:50 77 73
0.02 0.16 0.04 1:8:2 34 32

Taoauua H1: in vitro -UcnbiTanus ¢ ucnogab3osanuem Parastagonospora nodorum

Oxunaemoe
(2.005) (3.012) (3.020) 3Ha4YeHUE,
I-1) b (’)HH an (bryokcactpo|Tpudokcuc | cootHome | 3GQeKTHB | pacCYUTaHHOE
(u./MnH.) gz /Mmf) OuH TpoOUH HUe HOCTb %0 o
’ ' (4./myH.) (4./mnH.) merony Konbu
%
25 99
0.02 0
20 100
0.16 14
2 87
0.4 77
25 20 2 1:8:0.8 100 100
25 20 0.4 1:8:0.16 100 100
0.02 0.16 2 1:8:100 91 88
0.02 0.16 0.4 1:8:20 82 80
25 99
0.02 0
20 100
0.16 14
0.2 85
0.04 65
25 20 0.2 1:8:0.08 100 100
25 20 0.04 1:8:0.016 100 100
0.02 0.16 0.2 1:8:10 89 87
0.02 0.16 0.04 1:8:2 77 71
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Tadoauua H2: in vitro -UcnbiTanus ¢ ucnogab3osanuem Parastagonospora nodorum

O>xunaemoe
(2.060) | (3.030) | (2.017) | (3.012) | (3.020) 3HAYEHHE,
(I-1)  |[umknoOytp|merunrer [nerduyd |puyokcac rpudokccoornomepddexTrs| paccauTaHHOES
(u./miH.) | udpnypam | pamposn eH TpoOuH |ucTpoOuH| HuUe |HOCTb % o
(u./mnn.) |(a./min.) | (u/mis.) | (4./MH.) | (4./M0H.) merony Konbu
%
0.02 3
0.04 27
10 100
2 100
0.08 80
0.02 0.04 10 1:2:500 100 100
0.02 0.04 2 1:2:100 100 100
0.02 0.04 0.08 1:2:4 90 86
2.5 96
0.02 2
5 22
0.04 11
2 85
0.4 65
0.08 60
2.5 5 2 1:2:.0.8 100 100
2.5 5 0.4 1.2:0.16 100 99
2.5 5 0.08 1:2:0.032 100 99
0.02 0.04 2 1:2:100 94 87
0.02 0.04 0.4 1:2:20 86 70
0.02 0.04 0.08 1:2:4 65 65
2.5 96
0.02 2
5 22
0.04 11
0.04 79
0.008 44
2.5 5 0.04 |1:2:0.016 100 99
2.5 5 0.008 1122'003 100 o8
0.02 0.04 0.04 1:2:2 84 81
0.02 0.04 0.008 1:.2:.04 46 51
0.02 0
10 100
0.4 92
0.08 76
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0.04 0
0.02 10 0.04 1:500:2 | 100 100
0.02 0.4 0.04 1202 | 94 92
0.02 0.08 [ 0.04 1:4:2 77 76
Taoanua H3: in vitro -UcnbiTanus ¢ ucnoabn3oBannem Parastagonospora nodorum
Osxunaemoe
(2.027) (3.012) 3Ha4YeHUE,
(I-1) ¢bnyokca 3 PEeKTHB | pacCUUTaHHOE
UHIUPIIYKCaM COOTHOILIIEHUE
(4./miH.) (1. /) CTpOOUH HOCTB %o o
(4./muH.) merony Konbu
%
0.02 9
0.008 20
10 82
2 85
0.08 57
0.02 0.008 10 1:0.4:500 99 87
0.02 0.008 2 1:0.4:100 89 89
0.02 0.008 0.08 1:04:4 65 69




(A)

(B)

(©)

dopmysa u3odpereHus

KomOuHaius akTHBHBIX COSTUHEHUI, CoeprKaiiast

B KayecTBe coenunHenust (A) meTin 2-[2-xj0p-4-(4-xnopdenokcu)ennn]-2-
runpokcu-3-(1,2,4-rpuazon- 1-ui)npomnaHoar, 2-[2-xnop-4-(4-
xyopdenokcu)pennn|-2-ruaporcu-3-(1,2,4-tpruazos- 1-m)nponaHoBy O

KHCJIOTY U UX CMECH,

B KadecTBe coeamHeHusi (B), mo MeHbIneH Mepe, OOHO COEOMHEHHE,

BBIOPAHHOE M3 TPYIIIBI HHTHOUTOPOB JbIXATENIbHOMN LIeTH B KOMITIEKCe | nimm

I,

B kadectBe coemamHeHusi (C), Mo MeHbIIEH Mepe, OOHO COEOHHEHHE,
BBIOPAHHOE U3 IPYIITBI HHTHOUTOPOB JbIXaTeNbHON Lienu B komruiekce 111
cocrosimeit w3 (3.001) amerokrpaauna, (3.002) ammcynsOpoma, (3.003)
a30KCUCTPOOUHA, (3.004) KOYMETOKCHCTPOOHHA, (3.005)
KOoyMoKkcucTpoOuHa, (3.006) 1mmaszodamunma, (3.007) numokcucTpoOuHa,
(3.008) snokcactpobmuna, (3.009) ¢amokcanona, (3.010) ¢enamunoHa,
(3.011) ¢aydenokcuctpobuna, (3.012) ¢ayokcactpobuna, (3.013)
Kpe3okcum-meTria, (3.014) meromuHocrpoduna, (3.015) opusactpobuHa,
(3.016)  nmkokcuctpobuna, (3.017)  numpaknocrpobuna,  (3.018)
HPaMETOCTPOOHHA, (3.019) MTUPAOKCUCTPOOUHA, (3.020)
tpudaokcuctpodbuna, (3.021)  (2E)-2-{2-[({[(1E)-1-(3-{[(E)-1-dTop-2-
(heHWTBUHWI |OKCH § (PeHMT )3 TUITUACH |aAMHHO  OKCH )MeTHII | perw §-2-
(MeTokcMUMUHO)-N-MeTHIaleTaMHa, (3.022) (2E,3Z)-5-{[1-(4-
xyopdennn)-1 H-nupazon-3-mn]okcu §-2-(MeTokcHUMIHO)-N, 3 -
JTUMETUJINEHT-3-eHaMu/a, (3.023) (2R)-2-{2-[(2,5-
nuMeTri(gpeHokcH )MeT | pennn }-2-meTokcu-N-metnnaneramuna,  (3.024)
(25)-2-{2-[(2,5-numernunenokcu )meTr | peHmn } -2-meTokcu-N-
merunaneramuna, (3.025) ¢ennukokcamuna, (3.026) manmectpoOuHa,
(3.027) N-(3-3T1n-3,5,5-TpUMETHIILHUKIOTeKCHIT ) -3 -(popMaMuI-2-
ruppokcubensamuna, (3.028) (2E,3Z)-5-{[1-(4-xnop-2-propdennn)-1H-



MIHPa30JI-3 -1 |OKCH }-2-(METOKCHMMUHO)-N, 3 -TUMETUJITIIEHT-3-€HAMU/1a,
(3.029) METUJ {5-[3-(2,4-numernndennn)- 1 H-nupazon-1-nn]-2-
merwiOeH3wn jkapbamara,  (3.030)  merunrerpampona  u  (3.031)

(bnopunukokcamuia.

2. KoMOuHaIisi aKTHBHBIX COEOUHEHHH MO 1. 1, OTJIHYAIIIASICA TeM, YTO
coenuHenue (A) mpencrasisier coboit metmn 2-[2-xnop-4-(4-xnopdenokcu)denmn]-2-

ruapokcu-3-(1,2,4-rpuazon- 1-mwi)npomnaHoar.

3. KoMOuHaIisi aKkTHBHBIX COEOUHEHHUH MO M. 1, OTJIHYAIIIASICS TeM, YTO
coenuHenue (B) BeiOpano u3 rpymmsbl, coctosiuei u3 (2.001) 6enzosunandnynmpa, (2.002)
Oukcadena, (2.003) Oockamuma, (2.004) xapbokcmua, (2.005) dayormupama, (2.006)
¢dnyronanuna, (2.007) ¢nykcanupokcana, (2.008) dpypamernmpa, (2.009) uzoderamuna,
(2.010) m3omupazama (anTH-3MHMepHBIA 3HaHTHOMEpP 1R 4S9S), (2.011) m3ommpazama
(anTH-3IMMepHBIT  3HAHTHOMEP 1S,4R9R), (2.012) wm3ommpasama (aHTHU-3TTUMEPHBIHA
pauemar 1RS,4SROSR), (2.013) wm3ommpazama (CMeCh CHH-3MAMEPHOIO palemMara
IRS,4SR,9RS n anTu-3numepHoro panemara 1RS,4SR,9SR), (2.014) m3onupasama (cuH-
snuMepHbIi sHaHTHOMED 1R,4S 9R), (2.015) nzonupaszama (CHH-3ITUMEPHBIH YHAHTHOMED
1S,4R,9S), (2.016) wmzommpazama (cuH-3muMepHbIii panemar 1RS,4SRORS), (2.017)
neadaydena, (2.018) mnentmonupama, (2.019) mmmudnymerodpena, (2.020)
IMupasupaymuna, (2.021) cemakcana, (2.022) 1,3-aumerun-N-(1,1,3-tpumernn-2,3-
nurunapo- 1 H-unnen-4-un)-1H-nupazon-4-kapbokcamuna, (2.023) 1,3-gumernn-N-[(3R)-
1,1,3-rpumetin-2,3-nqurunpo- 1 H-unnen-4-un|-1H-nupazon-4-kapbokcamuma,  (2.024)
1,3-gumermn-N-[(3S)-1,1,3-tpumernn-2,3-muruapo- 1 H-unnen-4-wun|- 1 H-nupazon-4-
kapOokcamupaa, (2.025) 1-merun-3-(tpudropmeriun)-N-[2'-(tpudropmernn)onudermn-2-
wi |- 1H-mpazon-4-kapbokcamuna, (2.026) 2-¢pTop-6-(TpudTopmern)-N-(1,1,3-
TpumeTni-2,3-nuruapo- 1 H-unnen-4-nn)oensamuna, (2.027) uanupdaykcama, (2.028) 3-
(mudropmermn)-1-mernn-N-[(1,1,3-tpumernn-2,3-nuruapo- 1 H-unnen-4-un|-1H-
npason-4-kapbokcamuna, (2.029) 3-(mupropmermn)-1-merun-N-[(3S)-1,1,3-Tpumerni-
2 3-nurunpo-1H-unnen-4-un|-1H-nupason-4-kapbokcamuna, (2.030)  dnyunnanupa,
(2.031)  3-(mudropmernn)-N-[(3R)-7-¢pTop-1,1,3-Tpumernn-2,3-quruapo- 1 H-unnes-4-
uin |- 1-merun-1H-nupason-4-kapookcamuna, (2.032) 3-(mudropmernin)-N-[(3S)-7-pTop-
1,1,3-rpumerini-2,3 -nurunpo- 1 H-uanen-4-un|- 1 -metun- 1 H-nmupason-4-kapdokcamuna,

(2.033) 5,8-mudrop-N-[2-(2-prop-4-{[4-(TpudropmeTnn)mupuarH-2-1i|OKCH | peHwM )-



sTHI|XxnHA30MMH-4-aMuHa, (2.034) N-(2-umknonenTun-5-¢gropOensmn)-N-IuKIonponuI-
3-(muropmerun)-5-¢pTop-1-merun-1H-nupazon-4-kapdokcamuna, (2.035) N-(2-tper-
OyTun-5-mermnoensmn)-N-uknonpornui-3-(audropmerin)-5S-drop-1-merun-1H-
npaso-4-kapObokcamua, (2.036) N-(2-Tper-OyTunOen3mn)-N-IHUKJIONPOIHJI-3-
(mu¢propmermn)-5-¢rop-1-merun-1H-nupaszon-4-kapbokcamuna, (2.037) N-(5-xio0p-2-
sTrnOeH3 i )-N-HuKionponui-3-(aupTopmeTin)-S-prop-1-merun- 1 H-nupazon-4-
kapOokcamuna, (2.038) uzodayrunpama, (2.039) N-[(1R,45)-9-(nuxnopmerunen)-1,2,3,4-
terparunpo-1,4-meranonadranen-5-mil-3-(audpropmerun)- 1 -merun- | H-nupazon-4-
kapOokcamuna, (2.040) N-[(1S,4R)-9-(nuxnopmerunen)-1,2,3,4-rerparunpo-1,4-
meraHoHadTaneH-5-wmi|-3-(nudpropmerin)- 1 -metun- 1 H-nupaszon-4-kapbokcamuna,
(2.041) N-[1-(2,4-guxnopdennn)- 1 -meTokcunponan-2-mi|-3-(audropmerni)- 1 -mMeTn-
1H-nmupa3zon-4-kapOokcamua, (2.042) N-[2-x50p-6-(TpudTopMe T )oer3m|-N-
uksIonponii-3-(nudropmerin)-S-¢prop- 1 -meruin- 1 H-nupason-4-kapdokcamuna, (2.043)
N-[3-xnop-2-¢pTop-6-(TprdTopMerin)oeH3 i | -N-nuKronponui-3-(1udTopMeTu)-5-
¢rop-1-mernn-1H-mupazon-4-kapOokcamuna, (2.044) N-[5-xn0p-2-
(TpudTopmermn)oen3 i |-N-1pknonponui-3-(qudropmernn)-S-prop-1-metnn-1H-
nupason-4-kapbokcamuna, (2.045) N-mmxnonponui-3-(aqudropmernn)-S-¢rop-1-mern-
N-[5-merun-2-(tpudpropmerin)oensuin]-1H-mupazon-4-kapbokcamuna,  (2.046)  N-
uksonponwi-3-(qudropmernn)-5-¢prop-N-(2-prop-6-m3onponundensun)- 1 -merun- 1 H-
nupason-4-kapobokcamuna, (2.047)  N-umknonpornmi-3-(audropmerin)-5-¢prop-N-(2-
M30npOII-S-MeTiioeH3wi)- 1 -mermn- 1 H-nupason-4-xkapbokcamuna, (2.048) N-
uksIonponii-3-(audropmeri)-S-hprop-N-(2-uzonponundensun)- 1 -metun- 1 H-
nupason-4-kapooruoamuna, (2.049) N-uumknonpomnwi-3-(aqudropmern)-5-grop-N-(2-
usonponuaden3mn)-1-mermn- 1 H-iupazon-4-kapookcamuza, (2.050) N-mukionpomnui-3-
(mudropmernn)-5-¢prop-N-(5-pTop-2-m3onponundensun)- 1 -merun- 1 H-nupazon-4-
kapOokcamuma, (2.051) N-uuknonponui-3-(qudropmern)-N-(2-otun-4, 5-
IUMETHIIOeH3 1N )-5-pTop-1-MeTmn- 1 H-nupazon-4-kapOokcammna, (2.052) N-
konponwi-3-(nudropmerin)-N-(2-3tun-5-propoensun)-5-dprop-1-metnn-1H-
nupaszon-4-kapbokcamuaa, (2.053)  N-muxmonponmi-3-(mudropmerni)-N-(2-3Tui-5-
MeTmnoeH3nn)-S-¢prop-1-mernin-1H-mupason-4-kapbokcamuna, (2.054) N-muxmonponui-
N-(2-nuxnonpomnun-5-propdensmn)-3 -(nudropmernn)-5-prop-1-mernn-1 H-nupazon-4-
kapOokcamuaa, (2.055) N-ruxonponii-N-(2-HUKIONpOnI-5-MeTHIOeH3 1T )-3 -
(mudropmernn)-5-¢pTop-1-mernn-1H-nupazon-4-kapbokcamuna, (2.056) N-

1ksonponiiI-N-(2-muknonponuiaOeHsmn)-3-(aud ropmermn)-S-¢prop-1-mernn-1H-



nupason-4-kapbokcamuna, (2.057) mnumpanporouna, (2.058) N-[rac-(1S,25)-2-(2,4-
nuxaopdenmwn)uukaooy T |-2-(tpudTopmermwn)aukorunamunaa,  (2.059) N-[(1S,25)-2-
(2,4-nuxnopdern)uukIo0y THII |-2-(TprUd TOPMETHI ) HUKOTUHAMKIA u (2.060)

UKJIOOyTpudIypama.

4. KoMOuHaIisi aKTHBHBIX COEOUHEHHH MO 1. 1, OTJIHYAIIIASICA TeM, YTO
coenuHenue (B) BwiOpano u3 (2.005) d¢uyonmpama, (2.017) nendnydena, (2.019)
mupudaymerodena, (2.027) wunnupdaykcama, (2.038) wusodnyuunpama u (2.060)

UKJI00y TpudIIypama.

5. KomOuHauusi akTUBHBIX COEAMHEHHH TI0, TTO MEHbLIEH Mepe, OMHOMY H3 IIIT.
1 - 4, orinuaromascs tem, uro coenunerne (C) seidpano us (3.012) ¢gyokcactpoduHa,

(3.020) Tpudnokcucrpoduna u (3.030) mermareTpanpona.

6. KoMOuHaIisi aKTUBHBIX COEOUHEHHUH MO M. 1, OTIHYAIIIASIC TeM, YTO
KOMOMHAIWsI coequHeHuil BeiOpana u3 rpymnmbl (T1-B), cocrosimedl w3 cremyromux
cmeceit: (I) +(2.005) + (3.012), (I) +(2.005) + (3.020), (I) + (2.005) + (3.030), (I) + (2.017)
+ (3.012), (D) + (2.017) + (3.020), (I) + (2.017) + (3.030), (I) + (2.019) + (3.012), () +
(2.019) +(3.020), (I) + (2.019) + (3.030), (I) + (2.027) + (3.012), (I) + (2.027) + (3.020),
(D + (2.027) + (3.030), (I) + (2.038) + (3.012), (I) + (2.038) + (3.020), (I) + (2.038) +
(3.030), () +(2.060) + (3.012), (I) + (2.060) + (3.020), (I) + (2.060) + (3.030).

7. KomOuHaIMs aKTHBHBIX COSIMHEHHI M0, 10 MEHbILEH Mepe, OHOMY U3 TIII.
1 - 6, oTIMYAKOIIASICA TEeM, YTO MAacCOBO€ COOTHOLIEHHE coenuHeHus(Huil) (A) u

coenunenusi(auii)) (B) cocrasnsier ot 1000:1 mo 1:1000.

8.  KomOuHaumsi akTUBHBIX COEAMHEHHH TIO, IO MEHbLIEH Mepe, OMHOMY H3 IIIT.
1 - 7, oriiMYalOmasics TeM, YTO MAacCOBO€ COOTHOLIGHHE CoequHeHus(Hui) (A) u

coenunenusi(auii)) (C) cocrasnsier ot 1000:1 mo 1:1000.

9. KomOuHanms akTHBHBIX COSIHMHEHHH 10, 0 MEHbIIEH Mepe, OMHOMY U3 TIIL.
1 - 8, oTIMuYAKOIAsICS TEM, UTO MPHUCYTCTBYET TOUHO | coenuuenue (B) u mpucyTcrByer

touHo 1 coenunenue (C).

10. Kowmmosuuust mast GopbOBl ¢ BpeIHBIMH MHKPOOPTaHM3MaMH B 00JacTu

3alllUThbI paCTeHI/Iﬁ " 3allUThbl MaTEPUAJIOB, OTJIUYAOIIAACA COACPIKAHUEM KOM6I/IHaLII/II/I



AKTUBHBIX CO€IMHEHUH M0, IO MEHbILIEH Mepe, OAHOMY U3 mil. 1 - 9, B 1onosHeHue K, no

MEHbIIIeH MEPE, OATHOMY HOCHUTECIIHO W/unu NMOBCPXHOCTHO-aKTUBHOMY BCIICCTBY.

11. Crnoco6 GopbOBl ¢ BpemHBIMH MHKPOOPraHM3MaMH B OOJACTH 3alIUTHI
pacTeHMH M 3alIUTHl MATEPUAJIOB, OTJIMYAIOMIMIICS TeM, UYTO KOMOMHAIIMIO aKTHUBHBIX
COEIMHEHUH MO, MO MEeHbIIEH Mepe, ofHOMYy M3 mm. 1 - 9 wnm xomnosuuuro no m. 10

HAHOCSIT Ha BPEIHbIE MUKPOOPTaHU3MbI U/HITH MECTO UX OOUTAHUSI.

12. TlpumeHeHHe KOMOMHALMH aKTHBHBIX COSOUHEHHI IO, IO MEHbLIEH Mepe,
omHoMy m3 mm. 1 - 9 wmmm kommodumuu mo n. 10 pmust OopeObI ¢ BpeAHBIMH

MUKPOOpPraHu3smMamMiu B obyactu 3alUThI paCTeHI/Iﬁ " 3alllUThI MAaTCPUAJIOB.

13. TlpumeHeHHe KOMOMHALIMY aKTHBHBIX COSIUHEHUMN MO, MO MEHbIIeH Mepe,

OonHOMYy M3 M. 1 - 9 unu koMno3unuu 0o 1. 10 Ay JedeHunst TPaHCTEHHOTO PACTEHUS.

14. TlpumeHeHHe KOMOMHALIMY aKTHBHBIX COSIUHEHUN MO, MO MEHbIIeH Mepe,

onHOMYy M3 mil. 1 - 9 unu xoMno3unuu no 1. 10 a5 neueHus: CEMeHu.

15. Cewms, mokpbITOe KOMOMHALMEH aKTHBHBIX COCOUHEHUN IO, TIO MEHbIIEeH

Mepe, ogHomy U3 nm. 1 - 9 wnu komnosuuuu o m. 10.
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