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EFFECT OF THE PREPARATE TRIACTIVE AND ITS TANK COMPOSITION WITH THE
FUNGICIDE VITAROS ON THE DEVELOPMENT OF FUNGI OF THE GENUS FUSARIUM

Dubrovskaya N.

Middle Russian branch FSSI “I.V. Michurin FSC”
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Russia, Tambov region, Tambov district, v. Novaya zhizn

AHHOTAUMS

Wzydeno BimsHME QyHTUIMAa TpHakTHB U ero 0aKOBOW KOMIIO3HITUH C TIpermapaToM Burapoc Ha pazBuTue
KOPHEBBIX THHUJIEH 03MMOM NIMECHUIIBI, BBI3BIBACMBIX FpI/I6aMI/I poaa Fusarium. HCCJ‘IeHOBaHI/IH MPpOBOAUIHCH HA
HCKYCCTBEHHOM MH()EeKIMOHHOM (oHEe. B 6akoBOI KOMITO3MIINN KaKIBIH M3 MPETAPaTOB HCIIOIB30BAJICS B ITOJIO-
BUHHOHW HOpMe pacxozaa (50+50%). beino m3ydeHo nmecste BuaoB rpuboB pona Fusarium: F. acuminatum, F.
avenaceum, F. culmorum, F. equiseti, F. graminearum, F. poae, F. sambucinum, F. semitectum, F. sporotrichioides
u F. tricinctum. IIpenapat Tpuaktus B pexomenyemoii HopMe pacxona (0,3 n/T) nHruOupoBai pa3BuTHe JIBYX
BuioB (Fusarium acuminatum u F. equiseti), 6akoBas kommno3uiust ¢GpyHrununos TpuaktuB u Butapoc — mstu
BumoB (Fusarium equiseti, F. graminearum, F. sambucinum, F. sporotrichioides u F. tricinctum). [Toka3aso mpe-
UMYIIECTBO KOMIIO3UIIUN (bYHFI/IHI/II[OB 10 CpaBHCHUIO C IPUMCHCHUEM IIpECIiapaTa TpPIaKTHB pa3acibHO.

Abstract

The influence of the fungicide Triactive and its tank composition with the preparate Vitaros on the develop-
ment of root rot of winter wheat caused by fungi of the genus Fusarium was studied. Studies were conducted on
an artificial infectious background. In the tank mixture, each of the preparations was used with a half consumption
rate (50+50%). Ten species of fungi of the genus Fusarium were studied: F. acuminatum, F. avenaceum, F. cul-
morum, F. equiseti, F. graminearum, F. poae, F. sambucinum, F. semitectum, F. sporotrichioides, F. tricinctum.
The preparate Triaktiv in the recommended rate of consumption (0,3 I/t) suppressed the development of two spe-
cies (Fusarium acuminatum and F. equiseti), a tank mixture of fungicides Triaktiv and Vitaros — five species
(Fusarium equiseti, F. graminearum, F. sambucinum, F. sporotrichioides and F. tricinctum). The advantage of a

tank mixture of fungicides in comparison with the use of the preparate Triactiv separately is shown.
KiroueBble cioBa: (byHFI/IHI/IL[LI, OakoBas KOMIIO3HUIIMA, I’pI/I6LI poaa Fusarium, o3uMasd MieHuIa, uCKycC-

CTBEHHBIH MH()EKIMOHHBINA (OH.

Keywords: fungicides, tank composition (tank mixture), fungi of the genus Fusarium, winter wheat, artificial

infectious background.

I'pubs1 pona Fusarium mocraroyHo yacTo BCTpe-
yarorcs B ipupojie. OHM pa3BUBAIOTCS KaK B TOYBE, TaK
Y Ha Pa3IM4HBIX CyOCTpaTax pacTUTEIBHOTO M KHUBOT-
HOT'O NIPOMCXOXACHUS. BUIbI (hy3apreB MopakaroT ca-
MBI€ pa3HOOOpa3Hble KyJNbTYPbl — MIICHHUILY, POXb,
puc, 00061, TOPOX, COXO, JIOIICPHY, ABIHIO, ap0y3, HAHO-
CAT 3HAYUTENBHBIN ymiep0d moceBaM JIbHA W XJOMYat-
HuKa. Py3aprno3HOE yBsfaHHE KapTO(Est TaKKe J10-
BOJILHO pacrpoCcTpaHeHHOE 3a00JIeBaHNE B FOKHBIX U
I0r0-BOCTOUHBIX peruoHax Poccun. B 3akpbiToM
TPYHTE OT 3TOro 3a00JIeBaHMs 4acTo MOrndaeT paccaia
KaIrycTsl 1 ToMaToB [ 1]. 3apa3zHoe Hagano rpuboOB pona
Fusarium coxpaHsieTcsi Ha paCTUTEIBHBIX OCTaTKax, B
MOYBE, YaCTUYHO B CAMHX PACTEHUSX B BU/IE MULIEIIHA,
XJIAMHJIOCTIOP, @ B CIIy4ae HaJIMYUsl CyMUYaToil cTaguu
— B Buze nepurenuen. Konnanu rpuboB MoryT mnepe-
HOCUTBHCA BO3AYUIHBIMU TCUCHUSIMMU, BOHOﬁ, HaCCKO-
MBIMH, U OPYAUSMH IPOM3BOACTBA. ONTUMAaIbHBIMHU
YCIOBUSIMU JJIsl pa3BUTUS (y3apUeBbIX I'PHOOB SIBJIS-
IOTCSL TOBBIIICHHAs BIAXXHOCTh BO3AyXa M TIOYBBI.

HemanoBakHoe 3HaueHHE MMEET TeMIleparypa OKpy-
aroteit cpeabl. Onpeaesi€éHHoe coyeTanue (pakTopoB
TIOTO/IBI TIPUBOJUT K MACCOBOMY Pa3BHUTHIO ATHUX MaTO-
reHoB. B IlenrpansHo-UepHo3émuom peruone (LIUP),
B TOM uucie TamOoBCKoi oOiacTu, TpuOBI pona
Fusarium BbI3bIBatoOT (py3apro3 Koioca, 3epHa U KOpHe-
Bble THWIM TIIeHubl. [Ipn MuKonornueckom ananuse
MMEHHO OHH B OOJBIIMHCTBE CIIy4aeB BBHIIEIAIOTCS B
YHUCTYIO KYJIBTYPY C MOPaXXEHHBIX KOPHEH pacTeHHi
[2]. PazBuTHe manHOTO 3200JIEBaHHSI B KOHEYHOM pe-
3yJbTaTe NPUBOAMT K CHIDKEHHIO YpPOXKaWHOCTH,
YpoBHS peHTabenbHOCTH, (PUHAHCOBHIM TOTepsM. [lo
9TOH NPUYMHE B TPOU3BOACTBE MPOBOISATCS 3aIUTHBIC
MEPOTPUSTHSI, HAIIPaBJICHHBIC HA CHIDKEHUE HH(EKIIH-
OHHOI'O Ha4yaJia 1aTOIr€HHbIX I'pI/I6OB B IIOYBE U CCMCH-
HOM Marepuaiie. CeBoOOOpOT U BCIAIIKa ¢ 000POTOM
IUIacTa CIHOCOOCTBYIOT 3HAYMTEIILHOMY YMEHbBIICHUIO
HETaTUBHOTO BIUSIHHUA OMOTHYECKHUX (DaKTOPOB, B TOM
ypuciie — rpu0oB poza Fusarium, Ha MOCEBbI MILEHUIBI.
Ho B mocriegane Tompl TOCTaTOYHO CHIIBHO BO3pOCIa
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HACBIIIEHHOCTh CEBOOOOPOTOB 3E€PHOBBIMH KYJIBTY-
pamu. Hcronb3yercss mNoOBepXHOCTHass 00paboTKa
Mo4BbI. Bee 3T0 MpUBOANT K HAKOIIJIEHHUIO B OYBE U HA
pacTUTENBHBIX OCTaTKaxX 3apa3sHOro Hayaja IprOOB
poaa Fusarium. B aTux ycnosusix Han6osnee ahdhexTus-
HBIM CIIOCOOOM KOHTPOJISI pa3BUTHS JaHHBIX I1aTOTe-
HOB OCTa€TCsl MPUMEHEHNE XMMHUYECKHX IPENapaToB.
[IpennoceBHoe 06e33apaXkMBaHNE CEMEHHOTO MaTEepH-
ajla CIIocOOCTBYET YHWYTOKEHUIO MHOTUX BUAOB HH-
¢exmuu. Ho He Bce mpemaparsl 00J1afaroT BBICOKOM
JIEICTBEHHOCTHIO B OTHOIICHUU (y3apHEBBIX TPHOOB.
Muorue BUIBI 00J1aIaI0T BBIPAKEHHOW PE3UCTEHTHO-
cTbi0 K (pyHrunuaaM. OJHUM U3 METOIOB MOBBIIICHUS
3¢ PEKTUBHOCTH XMMHUYECKUX IPENaparoB SBISETCS
IpUMeHeHne uX O0akoBBIX KoMmmo3unui. CMmech He-
CKOJIBKUX JEHCTBYIOIIMX BEIIECTB, KaK MPaBUIIO, CIIO-
COOCTByeT JIydIleMy IOJABICHUIO KU3HEAESATEIbHO-
CTHU MMAaTOr€HHLIX MUKPOOPTaHU3MOB. B cBs3u ¢ 9THUM,
HECOMHEHHBI HHTEpEeC IPEACTAaBISUI0 HCIIBITAaHHE
KOMHOSI/IHI/Iﬁ (byHFI/IHI/I)IOB B OTHOIOCHUH pa3IMUHBIX
BHAOB IpruboB pona Fusarium, BEI3BIBAIONIMX KOpPHE-
BbIC 'HUJIN IIIICHUIIBI. HCJ'[I) Haimux I/ICCJ'Ie,l:[OBaHI/Iﬁ CO-
CTOsUIA B OLICHKE NEHCTBEHHOCTH OAKOBOM CMECH IIpe-
napatoB TpuaktuB U Butapoc mpoTHB JecsATH BUIOB
(y3apueBbIX rpHOOB, paclpoCTPaHEHHBIX Ha MOCEBAX
nieHuIBl B TaMOOBCKOW 00acTH.

B kxauecTBe Marepualia UCCIEIOBaHUS UCIIONB30-
BaJICSl CEMEHHOM MaTepran O3UMOM IIIEHULbI COpTa
Muponosckas 808. OmbIT mpoBoawICsS B JadopaTop-
HbIX YCJIIOBUAX, Ha HCKYCCTBCHHOM HH(beKHHOHHOM
¢one. [Ipu npoBeneHNN IKCIIEPUMEHTOB TPUMEHSIICS
MOIUGHUIMPOBAHHBIN PYIOHHBIN Meroa. B skcmepu-
MEHTaX UCIIOJIb30BAINCh YUCTHIE KYJIBTYPHI IECATH BH-
noB tpuboB poxa Fusarium: F. acuminatum, F.

avenaceum, F. culmorum, F. equiseti, F. graminearum,
F. poae, F. sambucinum, F. semitectum, F.
sporotrichioides, F. tricinctum. Ilpu cocraBienuu Ga-
KOBOHM KoMIo3unuu npenaparsl Tpuaktus U Butapoc
UCTIONB30BAINCh B IIOJIOBUHHBIX HOpPMax pacxona
(50+50 %). Bribop Takoii mporopuuu NpOAWKTOBaH
HEOOXOAMMOCTBIO TPENOTBPAIIECHHUS pPETAPIAaHTHOTO
sddexra. OH 3aKITI0YaeTCsl B CHUKEHHU BCXOKECTH Ce-
MSH ¥ TOPMOXEHHH POCTa MPOPOCTKOB PACTEHHH MO
BO3/IeHiCTBHEM BBICOKHX /103 (GyHrunuaoB. [1pu nmpose-
JIEHUH OIBITOB CEMEHa IICHUIIBI 00padaThIBay mpe-
napataMi M packKiaJblBaIi Ha (QUIbTPOBaJIbHYIO Oy-
Mary, CMOYEHHYIO B BOJAHOM CYCIIEH3UU KOHUIUH U3y-
yaeMoro Buia rpuba. B kadyecTBe NOMNIOKKH IS
¢uIBbTpOBaNBEHOW OyMar#m MCIONB30BAIHCH IITUPOKAs
mojioca TOJIMATUICHOBON IieHku. Ha pa3znokeHHbIe
CceMeHa CBEepXy HakJIaJIbIBalN Y3KYyIO IOJIOCKY IOJH-
IIPOTIMJIEHOBOM IUIEHKH, TaKK€ CMOUYEHHOU B CYCIICH-
3UM KOHUAWH rpuba. 3aTeM MOJIMITHICHOBYIO IUICHKY
¢ pUABTPOBAIILHOM OyMaroii u pa3inoKeHHbIMHU Ha HEl
CeMEHaMHU CBOPAYMBAJIM B PYJIOH U IIOMEINAIN B XUMH-
yeckui crakadH. Ha IHO cTakaHa HaJMBanu BOAHYIO
CYCHEH3UIO KOHUIUH Tprda 1 IOMEIIaN! ero B TEPMO-
crar. ITocne 14 cyTox WHKyOAaIwu, IpU TeMIIepaType
21°C pynoHsl pa3BOpauMBalIH U ONPEIENAIN YPOBEHb
pa3BUTHS KOPHEBBIX THUIIEH [3].

Kak nokazanu npoBeieHHbBIE CCIIEA0BaHNUs, OHO-
JIOTUYCCKas 3(1)(1)CKTI/IBHOCTB HCIBITbIBAEMBIX CPEACTB
MIPOTHB KOPHEBBIX THIJIEH O3MMOM IIICHHIBI HAXOH-
Jlach MPAaKTUYECKH Ha OJHOM YPOBHE U COCTaBMJIA B
cpeaneM 96,6 — 97,1 %. OaHako, MO KOJIMYECTBY MOJ-
HOCTBIO MHTHOMPYEMBIX BHJOB OHH CYIIECTBEHHO OT-
Jyanuck (tabnuna 1).

Tabuuma 1

Brusane npenapaTa TpruakTuB u ero 6akoBoi KoMIto3ummu ¢ GpyHrumunaom Burapoc Ha pa3BuTHe BUIOB TPHOOB
pozaa Fusarium, BbI3bIBAIONIMX KOPHEBBIE THUJIU MMIICHHIIBI

B KonmnuecTBo usyuaembIx
aApPUAHThBI KonngectBo mosHOCTHIO [TosnHOCTRIO HHTHOUpPYEMBIE
OIlbITa BHIOB FPHGOB poza I/IHFI/IGI/IpyeMBIX BHUJO0B, OIT BHU/bI 1"pPI60B poaa Fusarium
Fusarium, mir. >
Tpuaktus KC, 10 5 F. acuminatum,
0,3 a/t F. equiseti.
F. equiseti,

gplpga;/TTHf KC, F. gramine_arum,
B:I/ITapoc BCK 10 5 F. sambuc_lnqm,
L5 n/r ’ F._s_porotrlchlmdes, F.

’ tricinctum.

IIpumenenue npenapata TpuakTuB B pEKOMEHY-
emoit HopMme pacxona (0,3 JI/T) MOTHOCTHIO TTOAABIISIO
pa3BUTHE TONBKO JABYX BHIOB (y3apHEBEIX TpHOOB
(Fusarium acuminatum u F. equiseti). Mcnone3oBanue
OaxoBoit kommozuiun GyHrUIHI0B TpruakTie u Buta-
poc unrudupoBano (Ha 100 %) pa3BuTHE KOPHEBBIX
THWJIEH, BBI3BIBAEMBIX IIITHIO BHAAMH T'pHOOB poja
Fusarium: F. equiseti, F. graminearum, F. sambucinum,
F. sporotrichioides u F. tricinctum. buonornueckast a¢-
(heKTHBHOCTh ATOTO CPEACTBA B OTHOIIEHHH OCTalb-
HBIX HW3y4aeMbIX BHIOB (y3apueB — Fusarium
acuminatum, F. avenaceum, F. culmorum, F. poae u F.
semitectum BapsupoBaia ot 86,4 10 99,0 %.

Takum 00pa3oM, MOXHO KOHCTaTHPOBATh, YTO
IpU OJMHAKOBOM Owmonornueckod 3¢dexkTuBHOCTH B
OTHOIIICHNH TPHOOB poaa Fusarium, 6akoBast KOMIO3H-
uus QyHruuaoB Tpuaktu u Burapoc mHrubupyer
pa3BuUTHE OOJBIIEr0 KOJMYECTBA BUAOB (y3apHeB IO
CPaBHEHUIO C MpernapaTtoM TpHAaKTUB, MPHUMEHIEMBIM

pa3zensHO. Pe3ynpTaTel MCCIeTOBaHUKA MOTYT OBITH
HCIOJIb30BaHbl B TIPOU3BOCTBE, I KOHTPOJS pa3BU-
THSI KOPHEBBIX THIJIEH HA TIOCEBAX MIICHUIIBI.
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Abstract

The branch of National Center for Biotechnology

The loss of harvested vegetables and fruits during long storage varies from 30 to 75% annually. Chemical
pesticides cannot use often due to their harmful effect on public health and developed pathogens resistance. An
alternative to chemical pesticides is microorganisms and their metabolites as a biocontrol against common plant
diseases. Bacillus subtilis is one of the well-studied bacteria that can be used to inhibit the growth of common
vegetable and fruits diseases. This paper aims to test the antagonistic effect of B. subtilis strain HB-21 that was
extracted in Akmola region against common pathogens such as Sclerotinia sclerotiorum, Botrytis cinerea, and

Fusarium solani.

Keywords: Bacillus subtilis, Sclerotinia sclerotiorum, Botrytis cinerea, Fusarium solani, carrot, potato.

Introduction

Pathogens of plant products cause significant
worldwide economic losses, amounting to 30-75% of
the crop that stays for long-term storage [3]. The use of
chemical pesticides for the safety of products is re-
stricted by sanitary standards and is harmful to public
health [2,5,10]. Another problem is developed re-
sistance of pathogens against chemical pesticides [2,5].
A potential solution for long-term saving harvested
vegetables and fruits is using microorganisms and their
metabolites as a biocontrol against common plant dis-
eases [4]. The use of biological products immediately
after harvesting prevents the active development of
pathogenic microflora of potatoes and vegetables, pre-
vents their penetration into the tissues, contributing to
the preservation of agricultural products and their con-
sumer properties [4,9]. Besides, the advantage of bio-
logics over chemical pesticides is the possibility of
multiple treatments of storage facilities during the stor-
age period of products.

Bacillus subtilis (B. subtilis) is one of the well-
studied genera that can be broadly used in the agricul-
ture industry as a biocontrol in the field and food stor-
age places [4,9]. This genus produces a variety of me-
tabolites such as enzymes and antibiotics that can con-
trol the growth and degrade pathogens cell-membrane
[6]. Moreover, B. subtilis is fast replicating and re-
sistant to changes in environmental conditions (temper-
ature, moisture, pH) [8]. According to the US Food and
Drug Administration, B. subtilis is generally recognised
as a safe (GRAS) organism that can be used in the food
industry [4,9].

This paper aims to test antagonistic effect B. sub-
tilis strain HB-21 against common pathogens such as
Sclerotinia  sclerotiorum, Botrytis cinerea, and
Fusarium solani. Due to the high interest of vegetable
growers to extend the shelf life of carrots and potato,
these products were chosen for this experiment.

Materials and methods

Growth inhibition of pathogens in dual culture

Vegetable and fruit common pathogens, Sclero-
tinia sclerotiorum (white mould) and Botrytis cinerea
(grey mould) were obtained from infected parts of car-
rots with an inoculation loop. Then these pathogens
were cultivated on Potato Dextrose Agar (PDA) in Petri
plates to obtain pure cultures. Antagonist, B. subtilis
HB-21 strain was extracted from the soil layer of carrot
rootzone in Akmola region, Kazakhstan. The strain is
gram-positive, aerobic, spore-forming rods that pro-
duce catalase, glucose, arabinose, xylose, maltose, lac-
tose, mannitol, and sucrose with the formation of acid.
The strain hydrolyzes starch, gelatin, recycles citrate,
and does not hydrolyze urea.

Two biological treatments, biopreparation-1
(based on B. subtilis, Russia) and biopreparation-2
(based on Pseudomonas fluorescens, Russia), and one
chemical (1% solution of copper sulfate) were included
in this experiment to evaluate B. subtilis HB-21 strain
effect on the pathogens growth inhibition on a carrot.
Pathogens were inoculated to Petri plates on top of
PDA. Then, one of the treatments was inoculated in
four sides around pathogen at 2.5 cm distance from
plate’s borders (Fig.1). Each plate had one pathogen
and one treatment. As a control, two pathogens were
inoculated alone with no treatments. All treatments and
control were triplicated. The plates were incubated at
25°C for five days. The inhibition of fungi growth was
measured as the diameter of inhibition zone and evalu-
ated by following categories: highly sensitive (inhibi-
tion zone 3-5 mm), sensitive (2-3 mm), low sensitive
(1-2 mm), and stable (no effect of antagonist).

In vivo antagonists test on carrot and potato path-
ogens in storage

Carrot and potato samples were taken from vege-
table storages in Akmola and North Kazakhstan re-
gions. Carrot samples were treated with B. subtilis HB-
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21 strain, biopreparation-1, and potassium permanga-
nate solution. Each treatment was sprayed on carrots.
Three replicates of nine carrot taproots per treatment
were used. The control was untreated taproots. Carrots
were stored at 0.5-1°C for 63 days in the laboratory re-
frigerators.

Potato tubers were treated with B. subtilis (108
cells/mL), biopreparation-1 (108 cells/mL), and chemi-
cal fungicide (fludioxonil 25g/L). Wounds were made
on each tuber (5mm in diameter and 1-2mm deep) with
a sterile punch, 50 uL of B. subtilis and biopreparation-
1 were inoculated in the wounds. The chemical fungi-
cide was sprayed on tubers at 10mg/kg rate. Fusarium
solani (F. solani) was chosen as a pathogen model. Af-
ter the wounds were dried, 50uL of F. solani were in-
oculated into the wounds. The control was untreated
potato tubers with inoculated F. solani in the wounds.
Potato tubers were stored at 3-4°C for 72 days in the
laboratory refrigerators.

Variants with S. sclerotiorum

—

. =

Bioprepafation -1 Biopreparation -1
top bottom

Biopreparation-2 ‘
to , bottom

Biopreparation-2

1% solution of copper ~ Control

sulfate

Results and Discussion

The dual culture experiment showed a strong in-
hibitory effect of B. subtilis for both pathogens (Fig. 1).
The results revealed that on the fifth day of incubation
S. sclerotiorum and B. cinerea were highly sensitive to
the presence of B. subtilis in the plate (Table 1). Bio-
preparation-1 had the same level of pathogen growth
inhibition as B. subtilis HB-21 strain while in the pres-
ence of P. fluorescens (biopreparation-2) pathogens
had a low level of sensitivity. Copper sulfate and con-
trol had no inhibitory effect on the pathogens in this ex-
periment. The inhibitory effect of biological treatments
based on the substances produced by microorganisms
and competition during growth [10]. B. subtilis pro-
duces enzymes (chitinases and glucanases) and antibi-
otics (surfactin, iturin, and gramicidin) that have an an-
tifungal effect [12]. The result of this experiment cor-
relates with other findings which confirm the antifungal
effect of B. subtilis [1,11].

Variants with B. cinerea

B. subtilis HB-21
bottom

Biopreparation -1 Biopreparation -1

bottom

Biopreparation-2
top bottom

Biopreparation-2

Control

1% solution of copper
sulfate

Figure 1 - Antagonistic activity of B. subtilis strain HB-21, biopreparation-1 and 2, and 1% solution copper
sulfate against Sclerotinia sclerotiorum and Botrytis cinerea, top and bottom views of treated plates.
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Table 1

Antagonistic activity of biopreparations against pathogens, S. sclerotiorum and B. cinerea

Diameter of inhibition zone, mm

Treatments Botrytis cinerea Sclerotinia sclerotiorum Pathogens sensitivity
(Grey mould) (Wight rot)
Bacillus subtilis HB-21 3-4 3-5 highly sensitive
Biopreparation -1 2-3 2-3 sensitive
Biopreparation-2 1-2 1-2 low sensitive
1% of copper sulfate - - no effect

Control

White mould was observed on the control carrot
taproots on the day 16 of storage. Chemical treatment
prohibited the growth of white mould on two weeks
compared with the control. Meanwhile, the taproots
treated with B. subtilis and biopreparation were not af-
fected by pathogens during the experiment. The exper-
iment with potato tubers showed a strong effect of B.
subtilis and biopreparation-1 compare with control

(Fig. 2). The pathogen spread on a quarter of inoculated
tubers in the control on the day 72 of the experiment.
Chemical fungicide prohibited the growth of pathogens
on all treated tubers (Fig. 3). It is possible that B. sub-
tilis of strain-21 and biopreparation-1 outgrow patho-
gen due to competition for space and by releasing fungi
membrane degrading enzymes and antibiotics they ter-
minate the spread of pathogens on tubers’ surface [7].

\

[
|

.

P2

Contro‘l

Figure2 - Comparison of the antagonistic effectiveness of Bacillus subtilis HB-21with analogues at storage
temperature of 0.5-7°C
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Bacillus subtilis HB-21

Chemical fungicide
Figure3 - Comparison of the antagonistic effectiveness of Bacillus subtilis HB-21 with analogues against
Fusarium solani at storage temperature of 3-4 °C

In conclusion, the B. subtilis strain HB-21 showed
a strong antagonistic effect on common vegetable path-
ogens. The treatment of carrot taproots and potato tu-
bers with strain HB-21 immediately prior storage inhib-
its the growth of pathogens and saves harvested vege-
tables for long period. The results of testing showed a
high growth delay of pathogenic microorganisms when
using B. subtilis strain HB-21 and it is not inferior in
efficiency to its foreign counterpart.

This publication was funded under the project
"Stimulating productive innovation", supported by the
world Bank and the Government of the Republic of Ka-
zakhstan. Statements may not reflect the official posi-
tion of the world Bank and the Government of the Re-
public of Kazakhstan
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METHOD OF PREVENTING HIGH-YIELDING COWS’ KETOSIS

Abstract

Ovsiienko S.

Candidate of Agricultural Sciences, Associate Professor
Vinnytsia National Agrarian University

Ukraine

The feeding by feed additives made from such plant mono components as hay flour from milk thistle and
welted thistle reduces the ketone bodies by 34.7-33.3% in the body of high-yielding cows; the addition of saponite
flour and molasses decreases the level of ketone bodies by 43.3-44.6%. The content of ketone bodies in the blood
of experimental cows at 7 and 21 days after calving was in the range of 0.95-0.78 mmol / |, it is an acceptable
physiological value for its level in control cows of 1.31-1.41 mmol / I.

Keywords: high-yielding cows, ketosis, ketone bodies, milk thistle, welted thistle, feed additive.

Statement of the problem. A significant obstacle
to increasing animal productivity is metabolic pathol-
ogy in all countries with intensive dairy farming. Met-
abolic diseases lead to significant economic losses in
livestock due to shortage of offspring, milk, increased
production costs and reduced profitability of dairy
farming. Metabolic disorders reduce resistance, change
the functions of organs, systems and the vital functions
of the whole organism. The consequences are reduced
milk productivity, body weight, impaired reproductive
capacity and increased culling of cows [15].

The common metabolic disorders are often regis-
tered in countries with highly developed dairy farming,
i.e. Germany, the Netherlands, and Denmark. However,
according to V. Horzheiev [1], in Ukraine metabolic
diseases were registered in 50-80% of dairy cows with
a productivity of 8-10 thousand kg of milk per lacta-
tion.

Ketosis is observed in cattle, pigs, and sheep. It is
characterized by impaired metabolism of proteins, car-
bohydrates, lipids, high content of ketone bodies (ace-
tone, acetoacetic, beta-oxybutyric acid) and other un-
deroxidized metabolic products in blood, urine, and
milk. It is most common for highly productive fattened
cows in the first period of lactation (with a milk yield
of 5,000 kg and more), pregnant sows and ewes. How-
ever, there are reports that monogastric animals don’t
suffer from ketosis as a separate disease. It is a symp-
tom of other diseases. Ketosis occurs with an excess of
protein, fat and lack of carbohydrates in the cows’ diet.
Chronic deficiency of such trace elements as copper,
zinc, manganese, cobalt and iodine, resulting in im-
paired biosynthesis of propionic acid, B vitamins, mi-
crobial protein in the pancreas reducing protein synthe-
sis, hormones, enzymes and, as a consequence, to dis-
turbance of all types of a metabolism, accumulation in
an organism of ketone bodies and other underoxidized
products of a metabolism plays a crucial role for ketosis
development [12].

The most common diseases are ketosis, postpar-
tum hypocalcemia, abomasum displacement, acidosis,
mastitis, endometritis and laminitis. These diseases
cause the biggest problems in highly productive herds,
because they are caused by metabolic disorders in cows
at the beginning of lactation [6].

There are significant changes in cows’ metabolism
during the transition from pregnancy to lactation in a
few days. Three weeks before calving is a short but very

important period of time in a cow’s life, it determines
the health and productivity of the next lactation and the
safety. The consumption of nutrients for fetal growth,
enlargement of the placenta and breast is high, and in
the first month of lactation due to energy deficiency,
there is a decrease in body weight in the last three
weeks of pregnancy [16].

According to Bayer, ketosis of dairy cows was
registered in 36.5% of the studied cows in Ukraine.

Ketosis is a disease of ruminants characterized by
profound metabolic disorders (mainly carbohydrate-li-
pid and protein), it is accompanied by increased for-
mation and a sharp increase in the content of ketone
bodies in blood, urine and milk, resulting in damage to
the central nervous and pituitary-adrenal systems, thy-
roid and thyroid glands, liver, kidneys and other organs
[6].

The predisposition of ruminants to ketosis is due
to the peculiarities of their cicatricial digestion.

The first trimester of lactation in cows is the basis
for the current lactation, the whole economy and prof-
itability of milk production. The level of energy supply
of dairy cows is one of the leading factors determining
productivity and indicators of normal reproduction, i.e.
fertility, regularity of sexual cycles during this period.
The specified indicators can change easily under the in-
fluence of insufficient and excessive feeding. Carbohy-
drates enter the ruminants’ body not as glucose, they
enter as short-chain fatty acids (SCFAs), i.e. acetic,
propionic, butyric, and others. If the feeding is optimal
the ratio of SCFAs is 50-60% of acetic acid, 20-25%
of propionic acid and 15-20% of oil acid. The ratio of
SCFAs varies depending on the diet structure and other
factors. The ruminants need for glucose is satisfied by
10%, the other 90% is covered by gluconeogenesis; it
is caused by the influx from the digestive tract. Propi-
onic acid has a pronounced glycogenic effect, and bu-
tyric acid has a powerful ketogenic effect. Propionic
acid is converted to glucose in the ruminants liver; ace-
tic acid in adipose tissue and mammary glands is used
in the synthesis of long-chain fatty acids; it is a source
of energy and fat in milk; butyric acid in the wall of the
scar is converted into B-hydroxyacetate, it is used in the
synthesis of fatty acids in the breast [8]. Thus, insuffi-
cient intake of propionic acid and excess butyric acid is
a prerequisite for increasing ketogenesis.

If the feed does not fully meet all the nutrient
needs of cows, fat is used in large quantities to produce
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milk depots and muscle proteins accumulated by the
animals in the second half of lactation and especially
during the dry period. Abrupt mobilization of internal
reserves from fat accumulation leads to increased load
on the liver resulting in so-called fatty liver syndrome
leading to ketosis, decreased productivity and often to
cow death or culling in the first 40-60 days after calv-
ing. The cow loses a lot of weight, it affects its produc-
tivity and reproduction. These problems in the first 90-
100 days of lactation are more common in both pallia-
tive and clinical forms for cows with large reserves of
fat in the body [5].

Excessive and rapid use of reserve fat in the post-
partum period and the emergence of various patholo-
gies has been called lipomobilization syndrome or fat
mobilization syndrome. This syndrome is common for
high milk productivity cows with. Research of high-
yielding dairy cows in different farms of Ukraine
showed that obesity is diagnosed in 10-35% of the herd
[16].

Lipomobilization syndrome is registered with en-
ergy deficiency in the first 20 days after calving, it is
typical for obese cows with internal non-infectious, ob-
stetric and gynecological and surgical diseases, hyper-
function of the thyroid gland and adrenal medulla. It is
important to note that quite often lipomobilization syn-
drome precedes ketosis of dairy cows [6].

Cornell University researchers have found that
dairy cows use less and less endogenous amino acids
with age, and the efficiency of using amino acids that
enter the intestinal adsorption increases. M.V. Komara-
giri and R.A. Erdman [4] found that a dairy cow mobi-
lizes 21 kg of endogenous protein and 54 kg of endog-
enous fat two days before calving and on the twelfth
day after calving. These studies suggest the importance
of the functional state of the liver and kidneys during
this physiological period, because the catalytically re-
leased substances must be metabolized in the liver, and
their breakdown products are excreted through the kid-
neys. Accordingly, the decrease in the functional state
of the liver and kidneys will inevitably lead to complex
metabolic disorders in the whole body.

A significant number of publications are devoted
to the issue of ketosis of high-yielding cows, further
study of this problem and development of new methods
of disease prevention is relevant, because Ukraine has
shown a positive trend to improve the genetic potential
of dairy cows in recent years.

Analysis of recent research and publications.
Increasing milk production is a risk to the health of
cows; it means high requirements for feeding, keeping
and caring for animals. It is feeding in the first trimester
of lactation after calving, which further ensures proper
metabolism and preparation for the next lactation. Dur-
ing this critical period, insufficient feeding, in particu-
lar energy deficiency, and stress can lead to further met-
abolic disorders and ketosis leads to reduced milk yield,
fattening, reproductive dysfunction and premature cull-
ing of cows [8].

It is known that 20% of cows’ livers are subject to
culling at slaughter at meat processing plants. Liver ab-
scesses are registered in more than 33% of animals at

industrial complexes for intensive young cattle fatten-
ing. The cows’ liver decreasing is associated with
changes in the structure of feed consumption, intensive
use of silage, molasses and the presence in their com-
position of fungal toxins and other harmful substances.
It has become clear that the prevention of disorders is
based on the ability to relieve the burden of gluconeo-
genesis and release, thus, oxaloacetate for energy. This
bypass involves the use of propionate blood glucose.
The most suitable substrate is propylene glycol pro-
pane. All over the world, this drug is used to prevent
ketosis. It is used for healthy animals to prevent ketosis
in the amount of 150 g per head per day for 2 weeks
before calving and for 4 weeks after calving. However,
there are a number of drugs, such as acetone-energy,
catozal and others that contain propylene glycol [14].
The use of propylene glycol has been shown to have a
number of negative effects on cow scarring. It is par-
tially oxidized to lactate, and its excess can affect brain
function, it is clinically manifested by inhibition or dis-
ruption of the motor centers of the brain. The excess of
propylene glycol (overdose) is quite real due to its in-
troduction with the diet and insufficient mixing. Cows
do not eat feed containing propylene glycol. There is
also information about its inefficiency. Intravenous ad-
ministration of large doses of drugs containing propyl-
ene glycol can lead to hypotension, bradycardia, abnor-
malities of the T wave and QRS complex on the ECG,
arrhythmia, cardiac arrest, hyperosmolarity syndrome,
lactic acidosis and hemolysis. According to a 2010
study by the Swiss University of Karlstad, the concen-
tration of platinoids, propylene glycol and glycol esters
in indoor air leads to an increased risk of respiratory
and immune disorders. Frequent inhalation of propyl-
ene glycol esters has been shown to lead to asthma, hay
fever, eczema and high-risk allergies in the range of
50% to 180% [9].

The main method of treatment of cows with keto-
sis is intravenous glucose and subcutaneous insulin.
This allows the blood glucose level to equalize. How-
ever, after intravenous glucose, it is excreted in the
urine. The concentration of glucose in the blood in-
creases sharply by 8 times, it returns to baseline in two
hours [16]. The insulin concentration increases more
than 5 times, then it gradually decreases to baseline in
2 hours after. There is a decrease in the concentration
of ketone bodies in the blood in this short period of
time. There have been examples where blood glucose
and insulin levels fall to baseline the next day (even af-
ter 5 days of 50% glucose solution), but there are ex-
amples of animals recovering for 7-10 days, and in
more severe cases this process continues 20-25 days. It
should also be added that patients with ketosis of cows
reduce the effectiveness of exogenous hormones and
antibodies, as they very quickly lose their properties in
an acidic environment. It is typical to other substances
that are part the endocrine organs tissues and enzymes.
It reduces the activity of the immune system of cows
and their calves. Newborn calves from cows with keto-
sis often become exhausted from toxic dyspepsia and
die due to opportunistic pathogens. The activity of di-
gestive enzymes is 3-5 times lower than in calves born
from healthy cows. There are enough scientific world
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data proving the negative impact of elevated levels of
ketone bodies on immunogenesis and immune response
[3]. According to V. Pedan [10], the subclinical form of
ketosis is more expensive because it is more common.
For example, if the average dairy herd has a 5% inci-
dence of clinical ketosis and the disease per animal
costs UAH 1,300 (at 2012 prices), then the treatment of
100 dairy cows is UAH 6,500 net loss (5 x 1,300). The
average subclinical form of ketosis (the percentage of
animals with a concentration of d-isomeric beta-oxy-
butyric acid in the blood above 1 mmol per I) will be
close to 40% of animals. It happens during the first 20
— 30 days of the lactation period.

It is known that the main negative consequences
of subclinical ketosis are a 3 liter decrease in daily milk
production per cows, increase the service period by 16
days, reduce fertility by 50%, increase the risk of clini-
cal ketosis 6 times, endometritis 4.4 times, rennet dis-
placement three times, mastitis and laminate twice.
This is approximately UAH 650 per one head. Total
losses on the herd of 100 cows will amount to 26 thou-
sand UAH (40 x 650). Thus, selecting an antiketosis
program for a particular herd special attention should
be paid to the percentage of subclinical ketosis in the
herd. It is necessary to establish proper feeding of cows
in all phases of lactation and in the dry season to pre-
vent ketosis. Therefore, the best prevention of ketosis
is one that prevents its occurrence and that does not in-
volve the use of any special drugs.

All the above-mentioned facts forced us to care-
fully analyze the situation. Considering the prophylac-
tic and therapeutic properties of milk thistle and welted
thistle, we saw the need to create a feed additive for
high-yielding cows with the properties of maintaining
metabolic processes at a sufficient level to prevent the
development of ketosis.

Unresolved parts of the problem. Milk thistle is
one of the most popular plant hepatoprotectors. Si-
lymarin (the active ingredient) is isolated from its ma-
ture fruits, it is a part of many medicines. The action
mechanism is the destruction of toxic compounds com-
ing from outside or those that are formed in the body
before they penetrate into hepatocytes. Silymarin can
stimulate the synthesis of its own phospholipids, which
repair cell membranes.

Researches conducted with this substance have
shown that silymarin can be used in combination ther-
apy for poisoning by the pale toadstool with steroids.
Clinical pharmacology of hepatoprotectors has col-
lected data that milk thistle has an antioxidant effect,
prevents the development of connective tissue in the
liver, has anti-inflammatory properties. The positive ef-
fect of the plant affects both the liver and the gastroin-
testinal tract. Milk thistle should be used as a powder
because it works at the micro level cleaning liver cells
[11].

Milk thistle (Carduus marianus L., genus Silybum
Adans L., family Asteraceae) is a plant that contains es-
sential oils and flavonoids (silibin, silicocristine, silidi-
amine), which have a powerful detoxifying, hepatopro-
tective, antioxidant and anti-oxidant effect on humans.
The plant contains alkaloids, saponins, oils (up to
32%), proteins, vitamin K, resins, mucus, tyramine,

histamine, as well as macro-and micronutrients. The
leaves, roots and seeds of milk thistle have medicinal
properties. Thistle goes well with various herbal fees
and tinctures for the treatment of certain diseases.

In many countries pharmaceutical companies pro-
duce a number of effective drugs on the basis of ex-
tracts from milk thistle. These medicines are Silibor,
Lehalon, Carsyl, Hepabene, Sylibinin, Sylimaryn-Hek-
sal, Sylehon, Heparsyl, Hepatofalk-planta, Levasyl,
Syrepar etc. The plant is successfully cultivated, and it
is found in small quantities in the wild in some regions
of Ukraine. It should be noted that plant raw materials
phylogenetically close to Carduus marianus L. species
of the genus Carduus L., the genus Thistle (Carduus L.)
is used in the medicine of some countries as a hepato-
protective agent. It has up to 120 species of plants that
are common in Europe, Asia and North Africa. More
than 30 main species are growing in Ukraine. The most
common are welted thistle (Carduus acanthoides L.)
and nodding thistle (Carduus nutans L.) throughout the
country. Plants grow in different regions on roadsides,
in fields, on dry hills, wastelands, pastures, and in lit-
tered places. The practically unlimited biological raw
material stock of Carduus acanthoides L., Carduus nu-
tans L. is promising for procurement, production of
modern medicines and medical application in the form
of galenic preparations [7].

The aim of the research was to study the theoret-
ical basis of the causes of metabolic disorders in the
body of high-yielding cows in the transit period, to de-
velop a plan to eliminate them by using in feeding, feed
additives from milk thistle and welted thistle taking into
account their prophylactic and therapeutic properties in
ketosis preventing.

We aimed to develop a feed additive recipe and
the method of its manufacture, to conduct comparative
studies aimed at reducing the content of ketone bodies
in the blood of high-yielding cows in the transit period.

Material and method of research. The theoreti-
cal basis for the effective use of feed additives in the
prevention of ketosis of high-yielding cows is con-
firmed by the research studies; two variants of recipes
for the manufacture of feed additives were developed.

Two types of hay flour were made from milk this-
tle and welted thistle as a basis for feed additives in
granular form in the first sample.

Hay flour of milk thistle and welted thistle was
mixed with saponite flour and molasses in the appropri-
ate ratios: 94% of hay flour, 3% of saponite flour, and
3% of molasses before granulation in the second sam-
ple.

The object of the research was cows in the transit
period of black-spotted breed with the second - fourth
lactations and the average milk yield of 7.0-8.7 thou-
sand kg for the last lactation. Five groups were formed,;
each group has 7 heads; analogues groups were formed
considering such characteristics as age, lactation,
productivity for the last lactation, the concentration of
ketone bodies in the blood.

The first control group received feed from the
main diet.
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The second experimental group was additionally
fed 0.8 kg of feed additive in granular form, made from
hay flour, milk thistle twice a day.

The third experimental group was additionally fed
0.8 kg of feed additive in granular form, made from hay
flour, welted thistle twice a day.

The fourth experimental group was additionally
fed 0.8 kg of feed additive in granular form, made from
milk thistle, saponite flour and molasses twice a day.

The fifth experimental group was additionally fed
0.8 kg of feed additive in granular form, made from
welted thistle, saponite flour and molasses twice a day.

The blood was taken from cows from the tail vein
to measure the level of ketone bodies, namely beta-hy-
droxybutyrate. The Freestyle Optium devise was used
to determine the beta-hydroxybutyrate concentration.
Iwersen et al. (2009) reports that the reliability of the
results obtained on such devices and during laboratory
tests is 95% [cited. for 2].

Research results and their discussion.

The chemical composition of feed additives is
given in table 1.

Table 1.
Chemical composition of ADM* and nutritional value of feed additive according to manufacturing options
Sample
Indicator First . Sec_o_nd
hay flour hay flour with additional components
milk thistle | welted thistle milk thistle welted thistle

Crude protein, % 7.81 8.56 7.87 8.60
Crude fat, % 3.79 2.37 4.08 2.30
Crude fiber, % 31.25 33.49 30.31 32.48
Crude ash, % 13.04 13.17 15.94 16.07
Nitrogen-free extractives, % 44.11 42.41 41.80 40.55
Exchange energy, MJ 8.03 8.39 8.00 8.47

* Absolutely dry matter

According to Table 1 data, the chemical composi-
tion of feed additives had relative values of metabolic
energy between the first and second samples with some
differences in crude ash content, the value of which in
the second sample was greater by 22% due to the addi-
tional components, i.e. mineral additive saponite flour
and sugar beet molasses.

Blood was taken from cows to determine the con-
centration of ketone bodies by the express method at
the beginning of the research and production experi-
ment (three weeks before calving). According to the ob-
tained data (Table 2), their content in the blood of all
group cows did not exceed the permissible levels; it was
in the range of 1.11-1.17 mmol / I.

Table 2.
Dynamics of ketone bodies concentration in the cows’ blood

Concentration of ketone bodies, mmol-I on the 21% day af-

Group of animals three weeks aweek before | onthe 7" day | onthe 21%day | ter calving, % to
before calving calving after calving after calving the 1t group

1 — control 1.11+0.058 1.30+0.048 1.31+0.037 1.41+0.032 +27.0
11 — experimental 1.14+0.054 0.97+0.036 0.95+0.041 0.92+40.026 —34.7
111 — experimental 1.14+0.053 0.94+0.033 0.93+0.026 0.94+0.034 -33.3
IV — experimental 1.1240.064 0.89+0.033 0.86+0.029 0.80+0.031 —43.3
\/— experimental 1.17+0.068 0.84+0.032 0.81+0.028 0.78+0.026 —44.6

However, the cows of the control group showed
positive dynamics of increasing the concentration of
ketone bodies in the blood in the transit period, which
lasted 42 days. On the 21% day after calving, it was 1.41
mmol / [; it was higher by 27%. Cows in the control
group were treated with propylene glycol and other vet-
erinary drugs.

Feeding cows of the experimental groups by feed
additives significantly affected the content of ketone
bodies in their blood.

The cows of the second and third experimental
groups were fed by feed additives made from hay flour,
milk thistle and welted thistle, the level of ketone bod-
ies was lower by 34.7 and 33.3% than the control group.
The decrease was 43.3% and 44.6%, respectively. The
cows of the fourth and fifth groups in this comparison.

Comparing the results obtained in the 4" and 5™
groups and 2" and 3 groups, we conclude that feed

additives including saponite flour and molasses pro-
vided a reduction in the concentration of ketone bodies
by 13 % and 17%, respectively. The higher positive ef-
fect on the reduction of ketone bodies in the cows’
blood is explained by the fact that saponite flour has a
sorption capacity against free radicals; it is a source of
mineral elements including metals with variable va-
lence; it leads to an increase in the activity of antioxi-
dant enzymes [13]. The additional number of mineral
elements partially reduces nutritional stress by normal-
izing mineral metabolism. The molasses is a partial
source of additional energy and mineral nutrition en-
hancing the positive effect on metabolic processes in
the body of highly productive cows.

Thus, a feed additive with hay flour from milk
thistle or welted thistle, additionally including saponite
flour and molasses, is a more effective way to prevent
ketosis in high-yielding cows during the transit period,
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compared to a feed additive made only from hay flour
from milk thistle or welted thistle.

Conclusions. 1. Granular feed additive from hay
flour of milk thistle or welted thistle used for feeding
high-yielding cows in the transit period reduces the
level of ketone bodies by 34.7-33.3% compared with
animals of the control group.

2. Feed additive with hay flour from milk thistle
or welted thistle, additionally including saponite flour
and molasses provides a lower concentration of ketone
bodies by 13 and 17%, respectively, compared with
feed additive from hay flour of milk thistle or welted
thistle.
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AHHOTaNNA

Lenpro paboTHI SBISUIOCH H3yUSHIE HECTIEIM(PUIECKOT0 IMMYHHTETa Y MOJIOJHSIKA JIOIIae pyCcCKOH TshKe-
JIOBO3HOM MOPOJIBI, TOTPEOIISBIINX PA3IMYHbIC JO3UPOBKHU JILHSIHOTO MbIXa (300 u 500 r/ron B cyTku). Pe3ynb-
TaThl UCCIIENOBAHUH II0KA3aJIM, YTO B Ha4aJle OIbITa YPOBEHb €CTECTBEHHOM PE3UCTEHTHOCTH B IPYINIIAX IIPAKTH-
4eCKH HE OTIMYAJICA ¥ B CpelHeM II0Ka3aTelld COCTABIIIN: KOIMYecTBo eikonuTos 9,56 x 10° /1, parouurapHas
AKTUBHOCTH — 58,67%, (harorurapHoe uncio u (arorurapHeiil uHaeKe — 3,57 U 6,09 cOOTBETCTBEHHO, (haroIm-
TapHasi €MKOCTb — 58,32 THIC.MHUK.TEI. B KOHIIE OIIbITa BCE ITOKa3aTCJIn €CTECTBEHHOH PE3UCTCHTHOCTH ObLIH
OOJIbIIIE B OIBITHBIX rpymnrnax, JXUBOTHBIC KOTOPBIX HOTpeﬁJ'ISIJ'II/I B COCTAaBC paliMoOHa JILHAHOM JKMBIX: (barouMTap—
Hasi akTUBHOCTH — Ha 4,33 u 6,33%, daromurapHoe yncio —Ha 10,06 n 15,23%, daronurapHsrii nanexc — Ha 2,13
n 3,76%, darormrapHas emkocTh — Ha 3,15 1 4,90% cooTBercTBeHHO. B Hawasne ombITa y sromanel Bcex rpymmn
TEUKOIUTAPHBIHN MPOGUITH MPAKTHYESCKU HE OTIMYANICS. B KOHIIE ObITa y JIOMIACH OMBITHBIX TPYII OOJIbIIE KiTe-
TOK, OTBEUAIOIIMX 33 HEeCTIEM(DUIECKIA NMMYHHUTET (CETMEHTOSAEPHBIX HeliTpoduioB — Ha 2,67 u 3,33% u mo-
HorutoB — Ha 1,00 u 1,33%) u menpme mumdonutoB — Ha 4,33 u 6,00% B cpaBHeHNU ¢ KOoHTponeM. CiemoBa-
TEJIBHO, Y MOJIOJHSAKA nomaneﬁ OIIBITHBIX TI'PYIII, IMOJIYYaBIIUX B COCTaBE€ pafOHA JIbHIHOH KMBIX, OTME€YaJ1aCh
Oosiee ycToitunBas Hecrenuduyeckas pe3uCTEHTHOCTb, O YeM CBUJICTEIbCTBOBANU (DAarolMTAPHBIC PEAKLUH U
JICUKOLMTAPHBIA MPOQMITL ITUX KUBOTHBIX. DTO BBIpaXKaeTcs B OOIIEM YKpEIJICHUH OpPraHW3Ma U MOBBIILICHUN
€ro 3alIUuTHBIX BO3MOKHOCTEH.

Abstract

The purpose of the work was to study nonspecific immunity in young horses of the Russian heavy breed, who
consumed various dosages of linseed press (300 and 500 g/goal per day). The results of the studies showed that at
the beginning of the experience, the level of natural resistance in the groups practically did not differ and on
average the indicators were: the number of white blood cells 9.56 x 109/1, phagocytic activity - 58.67%, phagocytic
number and phagocytic index - 3.57 and 6.09, respectively, phagocytic capacity - 58.32 thousand micrometels. At
the end of the experience, all indicators of natural resistance were more in experimental groups whose animals
consumed flaxseed rations: phagocytic activity - by 4.33 and 6.33%, phagocytic number - by 10.06 and 15.23%,
phagocytic index - by 2.13 and 3.76%, phagocytic capacity - by 3.15 and 4.90%, respectively. At the beginning of
the experience, horses of all groups had practically no different leukocyte profile. At the end of the experiment,
horses of experimental groups have more cells responsible for non-specific immunity (segmentonuclear neutro-
phils - by 2.67 and 3.33% and monocytes - by 1.00 and 1.33%) and less lymphocytes - by 4.33 and 6.00% com-
pared with controls. Consequently, the young horses of the experimental groups treated as part of the flaxseed diet
showed a more stable nonspecific resistance, as evidenced by the phagocytic reactions and leukocytic profile of
these animals. This is expressed in the general strengthening of the body and increasing its protective capabilities.

KiaroueBble ciioBa: MOJIOAHSK nomaneﬁ, palroOHbI, €CTCCTBCHHAA PC3UCTCHTHOCTD, HGCHGHI/I(l)I/I‘JGCKI/Iﬁ M-
MYHHTET, (harouTapHble peaknu, JIeHKourapHas Gopmya.

Keywords: young horses, diets, natural resistance, nonspecific immunity, phagocytic reactions, white blood
cell formula.

«Jlomagu Hanbomnee TpeOOBATENBHBI K MOJHOICH-
HOMY KOPMJICHHIO. ... B parmons! jomraneii Heob6xo-
MO BKJIIOYATh T0OPOKAaYeCTBEHHEIE IPyObIe, COUHBIC
U KOHIICHTPHUPOBAHHBIC KOPMa, KOPMOBBIC IPONIKH,
MUHEPAJIBHBIC IMMOJKOPMKH, CIICHUAJIBHBIC NPEMHKCHI.

B xadecTBe rpyOBIX HCTIONB3YIOT Pa3HOE CEHO, OIPee-
JICHHOE KOJHMYECTBO SIPOBOM COJIOMBI M MSKHHBI, COY-
HBIX — MOPKOBB, CBEKIy, KapTo(hesb, CeHax, pexe CH-
JIOC, KOHLEHTPAaTOB — pa3HOOOpa3Hble 3epHOBBIC
KOpMa, Takue KaK OBEC, KyKypy3a, sSs’YMEHb, IIIeHHUIIa,
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COpro, ropox, 000bI, a TaK)KE OCTATKH TEXHUYCCKHX
MPOM3BOJICTB — XKMBIXH U OTpyOm» [1].

«Kopmitenue nomazeil B TSHKETOBO3HBIX KOHHBIX
3aBOJjaX OPraHU3YIOT Ha OCHOBE HOPM M PEKOMEH[a-
LM C y4eTOM MHANBUAYAJIbHBIX 0coOeHHOCTEH. Pary-
OHBI JIOJDKHBI OBITH JIOCTaTOYHBIMH IO OOLIEH muTa-
TENBHOCTU T 00eCIeunBaTh MOTPEOHOCTD JIomanei B
TepeBapruMOM IIPOTENHE, BATAMHHAX, MAKPO- H MUKPO-
MHUHEpaJIbHBIX BemecTBax» [2].

JIro60i1 XHBOM OpraHW3M MOXKET (YHKIHOHUPO-
BaTh TOJIBKO IIPU CIIA)KEHHOHW paboTe BCEX CHUCTEM, B
TOM 4uciie UMMYHHOH. EcTecTBeHHas yCTOMYMBOCTH
OpraHu3Ma IMpeacTaBiicHa 00IIed UMMYHOOHOIOTHYE-
CKOW peaKTHBHOCTPBIO, KIIETOYHBIM M TKAaHEBbIM HMMY-
HHUTETOM, Hecllenn(pUIECKUMHU T'YMOPaJIbHBIMU (aKkTo-
paMH U ee ONpeAesaoT KaK €CTECTBEHHYIO PE3UCTEHT-
HOCTb WM PEaKTHUBHOCTb OpraHusma.
HccnenoBaHusAMH YCTaHOBJICHO 3HAYHUTEIHHOE BIIHS-
HHUe (aKTOPOB BHEUIHEH CpeIbl, B TOM YHCIIe KOpMIIe-
HUSI Ha TIOKazaTen (YHKIMOHUPOBAHUS OHOJIOTHYe-
CKHUX CHCTEM M HecTIe(hHIeCKON PeakTHBHOCTH Opra-
Hm3ma [3 - 9].

B cBsI3M ¢ 3THM 1IeITbI0 HAYYHOH pabOoTHI SIBIISUIOCH
U3y4YeHUE HECTe(PUIECKOr0 UMMYHUTETA Y MOJIOJ-
HsKa JIOIIaJed PYCCKOM TSKEIOBO3HOM IOPOJBL, IIO-
TPEOSABILUX Pa3TMYHbIE JO3UPOBKH JILHSHOTO XKMBbIXa.

HayuHno-xo03s#icTBeHHBII onbIT nposenu B OO0
«JlornHoBO» KypraHckoii o6macTi Ha MOJIOJHSIKE JIO-
majaei pycckoi TsHKeT0BO3HOM OOkl B Bo3pacte 9 -
12 mecsneB. MomomHsSKk OBUI pacmpefenicH B TpU
TPy 110 IIPUHIXIY aHAJIOTOB (C y4eTOM BO3pacTa,
MIPOUCXOKACHUS, KHUBOI Macchl), 10 9 TOJIOB B KaXKIOH
TpymIIe, 1o 5 kepeOunkoB U 4 KOOBUTKHM B Kaxkoi [10].

KoHTponpHas rpynmna MONOJHAKA IOJTydana Oc-
HOBHOI1 palnoH, | ombITHAs - palMoH C 10OaBICHUEM
JIBHSIHOTO XMbIXa B 103upoBke 300 1/ros1, a 2 ONBITHOM
- 500 r/ron B cyTKH. JIBHSHOM XMBIX JaBaJId B CMECH C
OBCOM.

IIpu mpoBeaeHUU ONBbITa UMMYHHBIE MTOKa3aTeIN
KPOBU KOHTPOJIUPOBAJIM B HauaJIe OMbITA, B CEpEAUHE U
B KoH11e. [lomyueHnsIit B onbITax 1udpoBoi MaTtepuan
MOZIBEPIIIN OMOMETPUYECKOH 00paboTKe ¢ MCIIOB30-
BaHHeM TporpamMmMbl Microsoft Excel [11].

Iepen HagaroM OIBITA BCE KOPMa, HCIOIB3yEMbIE
B OKCIIEPUMEHTE, OBLUTH HCCIEIOBAHBI M HA OCHOBAaHUH
pe3yIbTaTOB NPOBEJACHHBIX AHAIM30B OBUIM COCTaB-
JICHBI PALMOHBI KOPMJICHHS. Y CTAHOBJIEHO, YTO KOpMa
OBUIM XOPOIIIEro KayecTBa U COOTBETCTBOBAIH CyIIIE-
CTBYIOIIUM CTaHJapTaM.

Jdns xopmieHusl >xepeOYMKOB OBLIIM HCIIOJB30-
BaHbI pallMOHBI, TPUBE/ICHHbIE B TabHIe 4, a KOpMIIe-
HUS TOJIONBITHBIX KOOBUIOK B Tabmune 5. CyTouHas
Jlaga KOPMOB JUIsl ’KepeOUMKOB BCeX TPYyIII, OblIa cie-
Jyroliei: ceHo pazHorpaBHoe — 9,0 kr, oBec — 3,8 Kr,

sYMeHb — 1,5 kr, oTpyOu niuennunsie — 0,7 Kr, MOHO-
kanbimidocdar — 63 r, u3BectHskoBas Myka — 20 T,
conp moBapeHHas — 24 1. XepeOumku 1 ombITHOM
TPYIIIEL TOTIOJHUTEIHHO TOJTYYadl JHHIHON JKMBIX B
komdyectBe 300 T, a 2 onbITHO# — 500 1/TON B CYTKU.

CyTo4Hast 1aga KOPMOB [UTSI KOOBLTOK BCEX TPYIIIT
OBLTa CIleAyIomeii: ceHo pazHoTpaBHOE — 8,0 KT, OBEC —
3,5 kr, stamens — 1,0 kr, oTpyOu nmmreHnuHbe — 0,5 KT,
MoHOKanbnuidocat — 50 r, m3BeCTHAKOBaAS MyKa — 15
r, coms moBapeHHas — 21 r. KoOGpuikm 1 ombiTHON
TPYTITEI JOTIOTHUTEIHHO K OCHOBHOMY PAaIlOHY IMOJTY-
YaJu JbHSIHOU XMbIX B KosnuecTBe 300 T, a 2 OnbITHOU
—500 r/ron B CyTKH.

ConpoTHBISIEMOCTb U 3alllUTa OPraHU3Ma OT BO3-
OyauTesnel 3aBUCHT HE TOJBKO OT CIEIM(PUISCKIX Me-
XaHU3MOB UMMYHHOTO OTBETa, HO U OT MHOTHX HecIle-
muduueckux GakTopoB U MexaHu3MoB. Hecnienuduue-
CKHE 3alllUTHBIC PEAKIUH SBISIOTCS €IMHCTBEHHBIM
(akTOpOM, TMPEIOTBPAIIAIOIINM pa3BUTHE HH(]EKIH-
OHHOTO TIporteccay [12].

Knerounsie ¢akTopsl HecrermupuIecKoro MMMYy-
HUTETa y MOJIOAHAKA JIOMIa el 0 TePHOIaM OIIbITa OT-
pakeHsl B TabuIe 1.

B Hauane omeiTa ypoBEHb €CTECTBEHHOH pe3u-
CTEHTHOCTH B TPYIIax MPaKTUYECKH HE OTIUYIAJICS U B
CpeIHeM IMOKa3aTeld COCTaBWIIM: KOJIMYECTBO JICHKO-
muroB 9,56 x 10° /i, (daronmrapHas aKTUBHOCTh —
58,67%, ¢arouurapHoe yucio W (arounuTapHbBIA HH-
nekc — 3,57 1 6,09 cOOTBETCTBEHHO, (haronuTapHas eM-
KOCTh — 58,32 TBIC.MHK.TEJI.

[MomoxxuTensHOE BIUSHUE WUCTONH30BAHUS JIBHS-
HOTO XMBIXa B paIlioHe JOMIaJei Takxke OBUIO OTMe-
YeHO B HamMX uccienoBaHuax. K cepenmHe ombita y
Jomaei BCcex TPy OTMEYaIoCh YMECHBIIICHNE YHCIIa
JIEHKOIUTOB: B KOHTpoJie Ha 1,37%, B 1 onbITHON — Ha
1,75% wu Bo 2 omnwiTHOI — Ha 0,84%. OxgHako, eciau B
KOHTPOJIC OJHOBPEMEHHO C yYMEHBIIIEHHEM JICHKOIIH-
TOB CHIIKAJICSl U YPOBEHB KIETOYHOI'O UMMYHHUTETA, TO
B OMBITHBIX 3T TEH/AEHIMS He HaOmo/anace. Y yoma-
Jiell KOHTPOJIBHOM TPYIIBI K CEPEeIMHE OTbITa YMEHb-
IIMIKCK: (harounTapHas akTuBHOCTH Ha 0,67%, ¢aro-
urapHoe grcio — Ha 3,05%, ¢arounTtapHslii HHAECKC —
Ha 1,80% u ¢aroumrapras emxocts — Ha 3,36%. B
OTBITHBIX TPYyMIIaX JaHHBIE MOKa3aTeln, Hao0opoT
yBennuuBaiuch: B 1 ombeitHOW Ha 2,00; 5,62; 2,47 u
0,34%, Bo 2 omsiTHOM — Ha 3,00; 8,45; 3,45 u 2,51%
COOTBETCTBEHHO. HemocpencTBeHHO B cepeauHe
ONbITa KOJUYECTBO JIEUKOLIMUTOB B KOHTPOJBHOM
rpymre ObUIO MEHBIIE 0 CPABHEHHIO ¢ | OMBITHOM Ha
2,03% u na 0,86%, uyem Bo 2 onbITHOM. DarouuTapHas
aKTUBHOCTH B OIBITHBIX IPYIIax ObLIa OOJBIINE, YeM B
koHTpoie Ha 2,34 u 3,00%; daromurapHOEe YUCIO — HA
7,43 u 10,00%, ¢arommrapHsli uHIEKC — Ha 3,49 u
4,66%, (harormrapHas eMkocTs — Ha 5,60 1 5,69% co-
OTBETCTBEHHO.
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Tabnuua 1
INoka3zaTenu Hecenu(UIESCKON PE3UCTEHTHOCTH Y MOJIOTHSIKA JIONIA IEH 1O MEPHUOJIaM OIbITa (X s SX)
I'pynna
[ToxazaTens
KOHTPOJIbHAS | 1 onblTHas | 2 omnblTHas
Hauasno onbita
Jlefikormtsl, X 10° /1 9,47+0,32 9,70+0,22 9,50+0,48
daronuTapHas akTUBHOCTb, % 59,00+0,58 58,67+1,45 58,33+1,76
daronuTapHOE YUCIO 3,61+0,08 3,56+0,11 3,55+0,13
daronuTapHbIi HHIEKC 6,12+0,18 6,07+0,29 6,08+0,10
daronuTapHas eMKOCTb, ThIC. MUK. TeJ 58,06+3,76 59,05+4,27 57,85+3,67
CepennHa ombITa
JlefixormTsl, X 10° /1 9,34+0,17 9,53+0,08 9,42+0,11
daronuTapHas akTUBHOCTb, % 58,33+1,76 60,67+1,76 61,33+2,03
daronuTapHOE YUCIO 3,50+0,08 3,76+0,04 3,85+0,07
daronuTapHbIi HHIEKC 6,01+0,25 6,22+0,23 6,29+0,32
daronuTapHas eMKOCTbh, ThIC. MUK. TeJ 56,11+1,51 59,25+2,52 59,30+3,52
Komner omnbiTa

JlefixormTsl, X 10° /1 9,55+0,11 9,65+0,09 9,67+0,08
daronuTapHas akTUBHOCTb, % 57,00+1,73 61,33+0,67 63,33+1,45
daronuTapHOE YUCIO 3,48+0,12 3,83+0,04 4,01+0,09
daronuTapHbIi HHIEKC 6,11+0,31 6,24+0,04 6,34+0,10
daronuTapHas eMKOCTbh, ThIC. MUK. TeJ 58,42+3,44 60,26+0,44 61,28+0,49

TenpeHIMU cepeHbI OMbITa MO PsAY MOKa3aTe-
Jiel COXpaHsJINCh U B KOHIE ucciegoBanuid. Konnye-
CTBO JIEMKOLIUTOB YBEIMYWIOCH Yy JIOIIAJed Bcex
TpyI: B KOHTPONbHOH Ha 2,25%, B 1 ONBITHOH — Ha
1,26% u Bo 2 ombITHOH — Ha 2,65%. B koHIEe ombiTa
JTAaHHBIH TTOKa3aTelb 0BT MUHUMAJIEH B KOHTpode (9,55
x 10° /1) u 611 MeHbIne Ha 1,05 u 1,26% 1o cpasHe-
HUIO C OTBITHBIMH COOTBETCTBEHHO. Y JIOMIafei KOH-
TPOJIBHOM TPYIIIHI B KOHIIE OTIBITa YMEHBIIIIIACH (haro-
[UTapHas akTUBHOCTH U (paronmrapHoe yucio Ha 1,33
u 0,57%, npu yBenuueHun (aroUTapHOrO UHIEKCA —
Ha 1,66% u daromurapHoit emxoct — Ha 4,12%. B 1 u
2 OTBITHBIX TPYMIAaX BCE MOKa3aTesn eCTECTBEHHOMU pe-
3UCTCHTHOCTH YBEIHYMBAIUCE: (harolUTapHasT aKTHB-
HOCTh — Ha 0,66 u 2,00%, daromurapHoe 4ucio — Ha
1,86 u 4,16%, darouurapusii wHACKC — Ha 0,32 u
0,79%, darommrapras emxocts — Ha 1,70 u 3,34% co-
OTBETCTBEHHO. B KOHIIe OombITa BCE MOKa3aTeIu €CcTe-
CTBEHHOH PE3UCTEHTHOCTH OBUIH OOJBIIE B OIBITHBIX
TpyTIax, >KHBOTHBIE KOTOPBIX MOTPEOJISII B COCTaBE
parnroHa JIbHIHOH XKMbIX: (paroruTapHasi akTHBHOCTD —
Ha 4,33 u 6,33%, ¢arouuraproe yuciao — Ha 10,06 u
15,23%, darouutapusiii uHICKC — Ha 2,13 u 3,76%,

¢arorurapHas emxocts — Ha 3,15 u 4,90% cootBer-
CTBEHHO.

W3BecTHO, YTO MO JAHHBIM JICHKOIMTApHOH (op-
MYJTBI MOKHO CYJTUTB O XOJI€ Pa3JIIHBIX TIPOIIECCOB B Op-
raHmMe, (QI3HOJIOTHYECKOTO U TTATOJIOTMIECKOTO XapaK-
Tepa. JlelikorurapHas GpopMyiia MOJIOIHSIKA JIOIIAACH B
pa3IuYHbBIe MIEPUOIBI OMBITA MPEACTAaBIICHA B TaOIHUIIE
2.

B Havane onpiTa y n0o1maaei Bcex rpyI JeHKOU-
TapHbIH MPO(WIb MPAKTHYCCKH HE OTIMYAICSH, W B
CpelHEM TO KIEeTKaM COCTaBWI: HeHUTpoduibl (ma-
JIOUKO- U CerMeTHosiepHbie) 3,55 u 52,67 cooTser-
CTBEHHO, 303uHO(mIBI — 3,89 %, 6azodwmier — 0,44%,
MOHOIMTHI — 2,56 % u mumdorutel — 36,89 %. Pa3uuia
MEXAY MaKCHUMallbHBIM 1 MUHHMAJIbHBIM TT0Ka3aTeIsiM
poduIIst B HaYaJIe ObITa ObUIA HE3HAYUTEIFHOM U CO-
CTaBMIIa 10 HeWTpodmiIam (ITag0vKo- M CeTMETHOsIeP-
HbIM) 1,33 1 1,66% COOTBETCTBEHHO, 03UHOGMIAM —
1,00%, 6a3odunam u monouutam — 0,34 % u mumdo-
muram — 2,33%. Takum o00pa3oM, JIEHKOIUTApHBIN
npoduIIb JIomaael B Havyaie ONbITa COOTBETCTBOBAJIA
(bu3HOIOTrHYECKOI HOpME.
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Tabnuua 2
JleiikoruTapHast GopMyJsia MOJIOTHSIKA JIOIIAACH B pa3jIMyYHbIC IEPHOJBI ONbITa, %0 (X iSX)
I'pynna
Ilokazarenb
KOHTPOJIbHAs | 1 onblTHas | 2 omnbITHAs
Hauvano onbiTa
HeiTpoduILL: 3,00+0,58 3,33+0,88 4,33+0,67
MAJIOYKOsIEPHbIE
CErMEHTOSIICpHBIE 51,67+5,04 53,33+3,38 53,00+3,46
D03uHODUITBI 4,33+0,67 4,00+1,15 3,33+0,88
Bazodubt 0,33+0,33 0,33+0,33 0,67+0,67
MOHOITUTEI 2,33+0,33 2,67+£0,67 2,67+0,33
JlumdoruTe 38,33+5,24 36,33+2,03 36,00+2,65
CepennHa onbITa
HEHTPOuIIBL; 3,33+0,67 3,00+0,58 3,67+0,88
MAJIOYKOsIEPHbIE
CErMEHTOSIEpHBIE 49,67+0,88 54,004£3,51 54,33+1,20
D03uHODHITBI 4,33+0,33 4,67+0,88 4,00+0,58
bazoduibt 0,33+0,33 0,33+0,33 0,67+0,33
MOHOITUTEI 2,67+£0,33 3,00+0,58 3,33+0,33
JlumpouuTht 39,67+0,88 35,0043,61 34,00+1,53
Komnen onrsita

HEHTPOpuIIBI; 3,00+0,58 3,33+0,33 3,33+0,88
MAJIOYKOsIEPHBIE
CErMEHTOSIEpHBIE 49,00+2,08 51,67+1,45 52,334+2,73
D03uHODHITBI 3,67+0,67 3,67+0,33 4,33+1,20
bazoduibt 0,33+0,33 0,67+0,33 0,67+0,33
MOHOITUTEI 2,67+0,67 3,67+0,33 4,00+0,58
JlumdoruTel 41,33+2,03 37,00+1,53 35,33+2,85

K cepeanHe ombiTa 3HaYMTENBHBIX U3MEHEHHH B
JedKkorpaMme Jiomiafeld BceX TPYII OTMEUYEHO He
6bUT0. B KOHTPOIJIBHOI TPyIIIIE CHU3UIIOCH YHCIIO Cer-
MEHTOSAZCPHBIX HeHTpodmioB Ha 2,00% u yBenwum-
JMCh: MAJOUKOsIIepHbIe HefiTpodms! — Ha 0,33%, Mo-
HouuTOB - Ha 0,34% 1 mumdponmToB — Ha 1,34%.B 1 n
2 ONIBITHBIX TPYyMMax YMEHBIIUIOCh YHCIIO MAJOYKO-
saepHbIx HeiTpodmios Ha 0,33 u 0,66% u muMdorm-
ToB — Ha 1,33 1 2,00% COOTBETCTBEHHO; U yBEJINYH-
JIOCh CErMEHTOSZIEPHBIX HelTpodunoB — Ha 0,67 un
1,33%, 303uHOdMIOB — Ha 0,67% ¥ MOHOIIUTOB — Ha
0,33 u 0,66%. HenocpeacTBeHHO B cepeUHE OMbITa Y
nomanaei | ¥ 2 ONBITHBIX TPYHIT ObIIO OOJIBIIIE CerMeH-
TOsIAEpHBIX KieTOK Ha 4,33 u 4,66% u MeHblIe — Ha
4,67 1 5,67% cOOTBETCTBEHHO B CPAaBHEHUH C KOHTPO-
JeM.

K koH1y onbITa y nouasel Bcex rpymni yMeHblIa-
€TCsl YMCJIO CEerMEHTOSACPHBIX HEUTPO(UIOB: B KOH-
Tpone — Ha 0,67%, B 1 onbITHOM — Ha 2,33 1 BO 2 OMBIT-
HOM — Ha 2,00% 1 yBeJIM4MBAETCS YUCIO JTMM(OLUTOB
— Ha 1,66; 2,00 u 1,33% cooTrBeTcTBeHHO. B KOHIIE
OIBbITa y JIOIIAJEH OMBITHBIX IPyMI OOJbIIE KIETOK,
OTBEYAIOIIMX 3a Hecrnenn(pUuecKuii UMMYHHUTET (cer-
MEHTOSIZICPHBIX HelTpoduioB — Ha 2,67 u 3,33% u Mo-
HouuToB — Ha 1,00 u 1,33%) 1 MeHbIIE TUMQOITUTOB —
Ha 4,33 1 6,00% B cpaBHEHHH C KOHTPOJIEM.

Takum 00pa3oM, y MOJIOJHSKA JIOMIANECH OTIBIT-
HBIX TPYII, HOTYyYaBIINX B COCTABE PallMOHAa JIbHIHON
JKMBIX, OTMeUalach 0ojiee yCcToH4HBas Hecnenupude-
CKasl pe3UCTEHTHOCTb, O YeM CBUAETEIbCTBOBANNU (a-
TOIMTApPHBIC PEaKIUd W JICHKOIUTAPHBIA TPOPHITH
STHX KUBOTHBIX. DTO BBIpakaeTcsi B 00IIeM yKperie-

HHUU OPraHW3Ma, IOBBINICHHH €ro 3allUTHBIX BO3MOXK-
HOCTel B 6opp0e C pasMuHBIME BO30YIUTEIIMHU 00-
JIC3HEN.
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ECOLOGICAL AND TOXICOLOGICAL ASSESSMENT OF PESTICIDES USED TO PROTECT
AGRICULTURAL CROPS

Abstract

Yakovets L.

Candidate of Agricultural Sciences, Senior Lecturer,
Department of Botany, Genetics and Plant Protection,
Faculty of Agronomy and Forestry,

Vinnytsia National Agrarian University

The article presents materials on the ecotoxicological assessment of pesticides that are used to protect crops.

The aim of the research was to establish an ecotoxicological assessment of pesticides that are used to protect crops.
The studies were carried out in the conditions of intensive chemicalization of agriculture in the forest-steppe of
the right bank. It has been established that persistent organochlorine pesticides are one of the most common toxi-
cants of the soil environment.

The ecological and toxicological assessment of pesticides is taken into account by the variability of their
distribution in the environment. The degree of negative impact of pesticides for humans and their habitats under
specific conditions of use is determined by the presence of their residues and their effect on the quality of the crop.
Pesticides are chemical compounds that inhibit the development of a certain group of plants or other harmful
organisms. Pesticides entering agrophytocenoses accumulate in separate objects and environments and are in-
cluded in various migration chains. This is especially true for persistent pesticides that can persist in the environ-
ment for a long time.

The results of the research established that fungicides alto-super 330, tilt 250, when used against winter wheat
diseases in the forest-steppe of the right bank, actively decomposed in the ears rather than in the stems. The inten-
sity of decomposition of herbicides — esthe, puma-super 100, exactly and esterone in plants of spring wheat, barley
and soil has been studied. Herbicide from the group of aryloxyalkanecarboxylic acids aesthetic, at consumption
rates of 0.4; 0.6 I/ha degraded slowly in the stems and ears of spring wheat. During the harvesting period, no
residual amounts were found in grain and soil.

When testing herbicides on spring barley crops at low doses of microquantities of drugs on the 30th day after
treatment, there was esthete, within 0.78-1.20 mg/kg, esterone — 0.98-1.56 mg/kg, exactly — 0.032-0.022 mg/kg,
respectively.

It has been established that the intensity of degradation of herbicides from the class of benzoic acid derivatives
aesthetic, esterone and sulfonylurea derivatives depends exactly on the type of crop, for example, in spring barley
for a longer period than in spring wheat under the same climatic conditions.

Keywords: pesticides; ecological and toxicological assessment; agricultural crops; organochlorine pesticides;
soil; agrocenosis.
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Today, scientific and technological progress has
brought enormous benefits to mankind, however
caused problems to be solved our future and our very
lives are connected planet. Among them - the provision
of humanity with food, energy, raw materials, as well
as the problem of ecology. Population the planet is con-
stantly growing, and to ensure its physiological nutri-
tional needs need to produce more and more agricul-
tural products. It is necessary to reduce crop losses from
crop diseases, pests and weeds, with a total loss of
about 34% of the potential harvest. Therefore, use plant
protection products in agricultural production are of
great importance.

Due to the intensive use of land, it is necessary to
conduct systematic control over the state of its fertility,
as well as the level of pesticide contamination of agri-
cultural products.

Scientific and technological progress has brought
great benefits to mankind, however, it has also caused
problems, with the solution of which our future and life
itself on our planet is connected. Among them — the
provision of humanity with food, energy, raw materials,
as well as the problem of ecology [1].

The world's population is growing steadily, and
more agricultural products must be produced to meet its
physiological nutritional requirements. At the same
time, it is necessary to reduce crop losses from crop dis-
eases, pests and weeds, the total losses from which
amount to about 34% of the potential crop. Therefore,
the use of plant protection products in agricultural pro-
duction is of great importance.

Effective and highly productive agriculture cannot
do without the use of plant protection chemicals, but at
the same time pesticides are one of the most dangerous
types of chemical products for humans and the environ-
ment. Agrophytocenoses and their main components
are primarily exposed to pesticides: agricultural soil,
vegetation cover, ground and soil biota, water bodies,
including groundwater [2, 3]. Pesticides entering ag-
rophytocenoses accumulate in separate objects and en-
vironments and are included in various migration
chains. This is especially true for persistent pesticides
that can persist in the environment for a long time.

The most important component of food security is
not only quantitative, but also qualitative indicators of
food consumed by the population. The large-scale tech-
nogenic impact on the environment that has occurred
over the past century has led to the pollution of the at-
mosphere, water and soil with various ecotoxicants. In
such conditions, obtaining ecologically safe agricul-
tural products becomes difficult.

Modern trends in the development of world agri-
culture convincingly indicate that, simultaneously with
the task of providing the population with food, it is nec-
essary to solve the problem of environmental protec-
tion, preservation of biodiversity, and reproduction of
soil fertility [4, 5].

The process of migration of pesticides in the soil,
their movement in soil — adjacent systems, as well as
their residual amount is the result of a complex interac-
tion of a number of factors. They can be divided into
four main groups: the first group of factors is deter-
mined by the properties of pesticides; the second group

is characterized by soil properties and agronomic fac-
tors; the third includes climatic conditions; and the
fourth — the modes of ingress of chemical plant protec-
tion products. Moreover, for some substances, physical
factors will be decisive, such as evaporation, for others
— chemical or biological destruction (for example, the
main way of decomposition of amidosulfuron is micro-
biological) [3].

A common factor determining the stability of al-
most all pesticides without exception is their ability to
be adsorbed by soil particles, because in the adsorbed
state they become inaccessible to microorganisms and
are poorly amenable to chemical transformations. Nu-
merous studies show a direct dependence of the accu-
mulation of toxic substances on the content of humus
in the soil due to the high sorption capacity of humic
substances [4]. Therefore, in fertile structured soils, the
maximum accumulation is observed in the upper arable
layer, while in soils with a low humus content, the con-
centration of the pollutant differs little over the entire
profile; in addition, an increased risk of groundwater
pollution should be expected.

Pesticides are chemical compounds that inhibit the
development of a certain group of plants or other harm-
ful organisms without causing any particular harm to
beneficial crops. But chemical agents provide only tem-
porary relief, since over time they contribute to the de-
velopment of resistance to constantly used agents.

The spread of pesticides in the environment occurs
both physically and biologically. The first method is
scattering by wind in the atmosphere and propagation
through streams. The second is the transfer by living
organisms along the path of nutrition. As organisms
move to the higher links of the food chain, the concen-
trations of harmful substances increase, accumulating
in internal organs, mainly in the liver and kidneys.

Pesticides stored in soils in a variety of ways, in-
cluding through products of plant and animal origin,
can enter the human body [6, 7].

In the environment, pesticides are spread through
air, water, plants, animals, and the people who work
with them. The protection of nature and the rational use
of its resources is one of the important problems of our
time, on the correct solution of which the development
of the economy, the safety of life and the preservation
of the environment in an ecologically clean state largely
depend. The systematic use of pesticides in agriculture
leads to the fact that they become a constant factor that
negatively affects the ecology, changing and forming
macro-and microbiocenoses [8].

Observance of a reasonable balance between the
need to use pesticides and the possible negative conse-
quences of their use is ensured by the state regulation
of the circulation of pesticides. Evaluation of pesticide
safety criteria, which include the toxic and logical char-
acteristics of the active substance (allergenicity, repro-
ductive toxicity, teratogenicity, mutagenicity, carcino-
genicity, embryotoxicity), the impact on the human en-
vironment (drinking water, air, soil), quality and safety
of food products using scientific research results of
monitoring the content of active substances in environ-
mental objects, prevents the degree of possible danger
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of pesticides for human health and their environment in
specific conditions of use [9].

Pesticides enter the soil in all cases of their use.
Subsequently, a certain part of them decomposes into
non-toxic products within several months and does not
leave a noticeable negative effect, the other part persists
for years and enters the system of circulation of sub-
stances in nature. Pesticides enter the atmosphere dur-
ing evaporation, and then fall out of the rain, are
washed out by precipitation or groundwater into deep
subsoil layers, are carried by plant roots to the surface
with a soil solution, and in trace amounts enter food and
again into the soil. The duration of these processes de-
pends on natural and anthropogenic factors, affect the
decomposition of pesticides in the soil [10, 11].

Degradation of pesticides in environmental ob-
jects depends on acidity, temperature, illumination of
the environment, as well as on the physicochemical
properties of the drug and the environment [12].

Among the groups of widely used pesticides are
derivatives of chlorophenylbenzoyl — urea tefluben-
zuron, diflubenzuron, etc. It is interesting to note that
diflubenzuron is more stable in sunlight, on the surface
and inside plants [13, 14].

Persistent organochlorine pesticides are one of the
most common soil toxicants. When entering the soil,
some of them are sorbed by the soil complex, bind to
organic matter, redistribute along the profile, transform
and mineralize under the action of soil microflora. A
certain part is absorbed by vegetation, and the other is
carried out by surface and ground runoff, which deter-
mines their entry into water sources, and then into bot-
tom sediments. When evaporated, pesticides can be dis-
persed in open air [15, 16, 17].

Pesticides can be dispersed in open air. Chemical
substances that have entered the soil enter the human
body through the medium in contact with the soil: wa-
ter, air and plants through biological chains: soil — plant
— human or soil — plant — animal — human. Therefore,
when standardizing the content of toxicants in the soil,
not only the danger posed by the soil in direct contact
with it, but mainly the consequences of secondary pol-
lution of the media in contact with the soil, is taken into
account. At the same time, such factors as soil type, me-
chanical composition, microbiocenosis, temperature,
pH, moisture and others are taken into account. The
lower the humus content, pH and mechanical composi-
tion of the soil, the more dangerous its pollution with
chemical toxicants and, in particular, organochlorine
pesticides [18].

Organochlorine pesticides are characterized by a
long decay period, as well as the property of movement
and accumulation, that is, they are able to pass from soil
to plants and accumulate in them, and, therefore, there
is a danger of getting them into food, which is danger-
ous for humans. Organochlorine compounds belong to
the group of strong carcinogens that cause cancer. In

addition, they have negative consequences for human
health (weakening of immunity, impairment of repro-
ductive functions, etc.). The stability of these com-
pounds contributes to their accumulation in the body,
and they also do not lend themselves to rapid neutrali-
zation and removal from the human and animal body.
Therefore, when even in small doses, organochlorine
drugs and their metabolites enter the body of humans
and animals are dangerous due to the summation effect
[19].

Protection of plants against diseases by fungicides
has reached a very impressive size by now. The greatest
attention in the literature is paid to the derivatives of
ethylene dithiocarbamic acid, which are widely used in
various cultures. Of the metabolic products, ethylene
thiourea is the most dangerous, which causes tumors in
animals. The plants were found to contain residues in
the amount of 1 mg/kg. Fungicides from this group
maneb, mankotseb, zineb, according to most research-
ers, are dangerous to humans and animals [20].

Benzimidazoles and triazoles are one of the main
representatives of systemic fungicides. These drugs are
mainly used to protect crops from disease. According
to the literature, no negative properties of these fungi-
cides for the environment have yet been noted [20].

The ecological and toxicological assessment of
pesticides is taken into account by the variability of
their distribution in the environment. The degree of the
negative impact of pesticides for humans and their hab-
itat under specific conditions of use is determined by
the presence of their residues and their effect on the
quality of the crop [21, 22].

Based on the above, the intensity of decomposi-
tion of widely used pesticides was studied (imidaclo-
prid, diflubenzuron, teflubenzuron, lambda-cyhalo-
thrin, alpha-cypermethrin, fungicides-propiconazole,
cyproconazole, epoxconazole, difenoconazole, flutric-
ulfurofulphol furon, amidosulfuron, ethylhexyl ether of
2,4-dichlorophenoacetic acid, metsulfuron-methyl,
iodosulfuron, amidosulfuron, clopyralid, bentosan,
glyphosate) in crops.

Fungicides alto-super 330, tilt 250, when used
against winter wheat diseases in the forest-steppe of the
right bank, actively decomposed in the ears rather than
in the stems (Table 1).

So, the content of alto-super 330, (according to
propiconazole) on the 1st day after treatment was 1.84
mg/kg in the stems, 1.81 mg/kg in the ears, and on the
10th day its concentration decreases to 1,38 mg/kg in
stems, 1.35 mg/kg in ears. The second active ingredient
of the fungicide ciproconazole on the 10th day after
treatment in the stems contained 0.42 mg/kg, in the ears
—0.38 mg/kg, on the 20th 0.31 and 0.28 mg/kg, respec-
tively. Fungicide tilt 250, degraded gradually. During
the harvesting period, no residual amounts of the stud-
ied fungicides were found in grain and straw.
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Table 1

Decomposition rate of fungicides in winter wheat plants

Active ingredient content, days after treat-
Option Consumption Object under ment, mg/kg_ _
rate, I/ha study 1 10 20 during ha_rvestmg
grain
Alto super, 330, (propicon- 0,5 stalks of ears 1,84 | 1,38 | 1,01 not found
azole, 250 g/l 1,81 | 1,35 | 0,99 not found
+ cyprocoanzole, 80 g/l) stalks of ears 0,57 | 0,42 | 0,31 not found
0,51 | 0,38 | 0,28 not found
Tilt 250 0,5 stalks of ears 2,0 15 1,1 not found
(propiconazole, 250 g/l 1,8 1,35 | 0,9 not found

The intensity of decomposition of herbicides — esthe, puma-super 100, exactly and esterone in plants of spring

wheat, barley and soil has been studied (Table 2, 3).

Table 2

Intensity of decomposition of herbicides in spring wheat plants

Active ingredient content, days after
Option Consumption | Object under treatment, m_g/kg _
rate, I/ha study 20 30 during ha_rvestlng
grain
0,4 stalks of ears 1,31 1,00 not found
Estet (2-ethylhexyl ester of 2,4-D soil 112 0,91 not found
dichloro-phenoacetic acid, 600 g/I) 0,81 0,58 not found
' 0,6 stalks of ears 1,44 1,13 not found
soil 1,33 0,90 not found
1,00 0,77 not found
0,6 stalks of ears 0,91 0,31 not found
soil 0,60 0,11 not found
Puma-super 100, (fenoxa-prop-p-
ethyl, 100 g/l + mefenpyrdiethyl, 27 0,83 0,41 not found
' o) ' 0,9 stalks o_f ears 1,00 0,40 not found
soil 0,94 0,33 not found
1,0 0,51 not found
Akkurat (metsulfuron-methyl 600 8 stalks of ears | 0,05 0,01 not found
g/kg) soil 0,03 0,01 not found
0,01 | 0,009 not found
10 stalks of ears | 0,055 | 0,021 not found
soil 0,041 | 0,016 not found
0,021 | 0,010 not found

Herbicide from the group of aryloxyalkanecarbox-
ylic acids aesthetic, at consumption rates of 0.4; 0.6 I/ha
degraded slowly in the stems and ears of spring wheat.
During the harvesting period, no residual amounts were
found in grain and soil.

Highly selective herbicide puma-super 100, de-
composed more actively in the soil from under the
wheat.

The sulfonylurea derivative metsulfuron-methyl
on the 30th day after treatment was contained within
0.009-0.01 mg/kg at a consumption rate of 8 g/ha, 0.01-

0.02 mg/kg at a consumption rate of 10 g/ha. No resi-
dues were found during the harvest.

It was found that during the treatment of spring
wheat crops with herbicides, the persistence of esthete,
puma-super 100, exactly in the stems of the crop, was
observed.

When testing herbicides on crops of spring barley
at low doses of the content of trace amounts of drugs
on the 30th day after treatment, there was esthete,
within 0.78-1.20 mg/kg, esterone — 0.98-1.56 mg/kg,
exactly — 0.032-0.022 mg/kg, respectively.
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Table 3

Intensity of decomposition of herbicides in spring barley plants

Active ingredient content, days af-
Option Consumption | Object under ter treatment, _mg/kg _
rate, I/ha study 20 30 during ha_rvestlng
grain

0,4 stalks of ears | 1,40 1,20 not found
soil 1,36 1,14 not found
Estet (2-ethylhexyl ester of 2,4-D di- 1,01 0,78 not found
chloro-phenoacetic acid, 600 g/l) 0,6 stalks of ears | 1,81 1,43 not found
soil 1,33 1,10 not found
1,20 0,90 not found
0,6 stalks of ears | 2,33 1,56 not found
soil 1,82 1,18 not found
Puma-super 100, (fenoxa-prop-p-ethyl, 1,51 0,98 not found
100 g/l + mefenpyrdiethyl, 27 g/l) 0,9 stalks of ears | 2,56 1,66 not found
soil 1,86 1,20 not found
1,67 1,08 not found
8 stalks of ears | 0,06 | 0,032 not found
soil 0,04 | 0,022 not found
0,03 | 0,011 not found
Akkurat (metsulfuron-methyl 600g/kg) 10 stalks of ears | 0,060 | 0,032 not found
soil 0,051 | 0,026 not found
0,035 | 0,013 not found

At increased consumption rates on the 30th day af-
ter treatment, the concentration of these herbicides in
the test objects differed little from the minimum doses.
During the harvesting period, no residual amounts of
herbicides were found in grain, straw and soil, with the
exception of Esterone, which was contained in trace
amounts in the stems.

It has been established that the intensity of degra-
dation of herbicides from the class of benzoic acid de-
rivatives aesthetic, esterone and sulfonylurea deriva-
tives depends exactly on the type of crop, for example,
in spring barley for a longer period than in spring wheat
under the same climatic conditions.

As a result of studying the set of factors character-
izing the use of pesticides, including the concentration
of the active substance in the formulation used, con-
sumption rates, processing time, the number of treat-
ments, the use of auxiliary substances and methods, the
area of application that determine the required amount,
processing time, intervals before harvesting, it is rec-
ommended:

- pesticides based on active ingredients — im-
idacloprid, diflubenzuron, teflubenzuron, lambda-
cyhalothrin, alpha-cypermethrin, fungicides - pro-
piconazole, cyproconazole, epoxconazole, difenocona-
zole, flutriafol, herbicides-fenoxylsaprop-fuldosulfu-
ron ethylhexyl ester of 2,4-dichlorophenoacetic acid,
metsulfuron-methyl, iodosulfuron, amidosulfuron,
clopyralid, bentosan, glyphosate should be used in the
conditions of the right-bank Lis-steppe in accordance
with the established regulations for their use, since re-
sidual amounts in the samples are not found to yield
maximum levels of alpha 2,4-dichlorophenoacetic acid,
glyphosate, which are persistent in cereal plants.

The potential health hazard of pesticides can be re-
duced:

- strictly observing safety precautions when work-
ing with pesticides;

- use pesticides that have passed the state registra-
tion in accordance with the established procedure and
are included in the State Catalog (Register) of pesti-
cides;

- comply with the established requirements for the
import of pesticides, their packaging and labeling, as
well as with the hygienic regulation of the conditions
for the use of pesticides on the territory of the Member
States of the customs union.

Pesticide handling should not lead to:

- exceeding the hygienic standards for the content
of residual amounts of pesticides, toxic and hazardous
metabolites and compounds, persistent organic pollu-
tants in agricultural products, established in accordance
with the legislation in the field of sanitary and epidemi-
ological welfare of the population;

- the emergence of pathogenic microflora, entero-
cocci and other dangerous biological agents in environ-
mental objects as a result of the use of pesticides;

- violation of the natural microbiocenosis of soils.

Widespread use of pesticides in agricultural pro-
duction can cause them to pollute the environment. Par-
ticularly dangerous are soil herbicides, the remnants of
which can be stored in the soil from 18 to 24 months.

So, the pollution of agricultural crops with resid-
ual amounts of pesticides occurs due to the use in the
fight against weeds, pests and diseases of crops. The
introduced pesticides partially decompose under the in-
fluence of temperatures, solar insolation, humidity, par-
tially pass into the plant and a relatively small amount
of them remains in the soil. When used intensively and
at significant doses, pesticides can accumulate in soil,
wastewater and plant products, causing serious envi-
ronmental problems.
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AHHOTAUMSA

BriepBbie pa3 mpoBeleH KpuTHiecKas peBusus BuaoB poaa Dracocephalum (Lamiaceae) mis dmopsr V36e-
kuctana. 3ydensl repbapable 00pasiml, xpansamuecs B Tamkente (TASH) npopaborana imTepaTypa u mpose-
JCHBI ITOJICBBIC UCCIICAOBAHUS B V36ekucrane. B mnmponecce pa6OTBI YCTAHOBJICHO, YTO HAa TCPPUTOPUU V30eku-
cTaHa mpom3pactatoT 16 BuaoB poaa Dracocephalum, 5 u3 KOTOpBIX paccMaTpUBAaKOTCS B KQUeCTBE HOBBIX JJIS
¢uopsl Y30ekucrana. AHHOTHPOBaHHBIN KoHCTeKT poaa Dracocephalum ¢ioper Y30ekucrana BKIOYAET: Ha3Ba-
HUS BUJIOB, CCBUTKM HA JINTEPATYPHBIN HCTOYHHK C TIEPBOONIICAHUEM BHIIA, STHUKETKY THIIOBOTO 00pasma, odree
pactnipocTpaHenne BUIOB. [IprBeneHs! Bce MccieI0BaHHBIE 00pasibl B COOTBETCTBHH C HOBBIM OOTaHHUKO-TEOTpa-
¢dumueckuM paiionupoBanmeM Y36ekucrana (Tojibaev et al., 2016) Cozxan kim0 Uit ONMpPEICIICHAS BUIOB poia
Dracocephalum, pacipocTpaHeHHBIX HAa TEPPUTOPHH Y30EKHCTaHA.

Abstract

For the first time, a critical revision of species of the genus Dracocephalum (Lamiaceae) for the flora of
Uzbekistan was carried out. Studied herbarium specimens stored in Tashkent (TASH), worked out the literature
and conducted field research in Uzbekistan. In the course of the work, it was established that 16 species of the
genus Dracocephalum grow on the territory of Uzbekistan, 5 of which are considered new for the flora of Uzbek-
istan. Annotated synopsis of the genus Dracocephalum of the flora of Uzbekistan includes: names of species, links
to a literary source with the original description of the species, a type sample label, the general distribution of
species. All studied samples are presented in accordance with the new botanical-geographical zoning of Uzbeki-
stan (Tojibaev et al., 2016) A key has been created to identify the species of the genus Dracocephalum distributed
in Uzbekistan.

Kmouesie ciioBa: Dracocephalum, dopa, Y36ekucran, KOHCIIEKT, pacCIpOCTPaHEHHE, THITHI.

Keywords: Dracocephalum, flora, Uzbekistan, synopsis, distribution, types.

B ILlentpanbHoit A3um BcTpedaroTcs 26 BHUAOB
poxa Dracocephalum, mpu stom mus Y3bekucrana
npusoautcs 10 BunoB. IIpoBenéHHble HaMU HcCIEnO-
BaHUS MOKA3aJli, YTO HEKOTOPBIC BUBI 3TOTO poJia He
BHeceHbl Bo Onopy V36ekucrana[3,4].

Leau uccnenoBanusi.

Harmucanne xoncmekTa poxa Dracocephalum L.
s Gropsl Y30ekucTaHa, BKIFOYAIONIETO HA3BaHUS
BUJIOB, HCTOYHUKH TIEPBOOIUCAHUSI BHJIOB, IATHPOBA-
HHE TUIIOB U COBPEMEHHOM JIUTEPaTyphl M pacpocTpa-
HEHHUE BUIOB.

3agaum uccaeI0BaHUA.

BeisiBienue BugoBoro cocraBa Dracocephalum L.
BO (biiope Y30ekucraHa.

Co3nanue Kiroya JUisi ONMpPE/CNICHUs] BCEX BUIOB
®noper Y30ekucTaHa.

CocTaBiieHHEe CIHCKOB HCCICIOBAHHBIX 00pa3-
LIOB.

Tunupukaims HeKoTopsix Bumos Dracocephalum
L.

MaTepHaiabl M1 METOABI HCCJIEIOBAHMS.

Matepuanom aj1s HCCIeJOBaHUS TOCITYKHIIO U3Y-
yeHHe repOoapHbIX 00pa3loB, XpaHsIuxcs B TamkeHre
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(TASH) u mutepatypsbl, a TakxKe MOJNEBbIC UCCIIEA0BA-
HUs B Y30eKucTaHe.

Pe3ysbTaThl HCC/IEA0BAHUS.

B npornecce paboTsl Ha TeppuTOpHH Y30€KHCTaHa
Hamu BbIsiBIIeHO 16 BugoB Dracocephalum L., 5 u3 xo-
TOPBIX PACCMATPUBAIOTCS B KAYECTBE HOBBIX IS Y 30e-
KUCTaHa JaH KoHcrekT Bumo Dracocephalum L. s
TeppUTOpUN Y30EKHUCTaHa, KIIOYN IS UX Ompererie-
aus. Jlias vHoBeIx BHmoB (D. stamineum Kar et Kir.,
D.nuratavicum Adylovii, D.karataviense N.Pavl. &
Roldug., D. nutans L., D. adylovii I.I. Maltzev.) nuru-
PYIOTCS UCCleJOBaHHbIE 00pa3lbl B COOTBETCTBUH C
00TaHUKO-TeorpaduIeckuM paioHUpOBaHHEM Y30e-
kucrana (Tojibaev et al., 2013; Sennikov & 2016)[8].

AJl. DbynaHueB KpUTHUECKUIl NEPEeCMOTPHUI
cuctema poma  Dracocephalum, B  kortopoii
paccmarpuBan 73 BHIA, BXOAANIME B COCTaB 3
TIOIPOJIOB, 7 ceKiuii, 2 moacekuuit 21 psanos [1]. Mer
onupaeMcsi TakCoHOMU poJia Ha cuctemy A.JL. bynan-
1IeBa;

Cexuust. 1. Calodracon Benth.

Psan: Grandiflora. Buger: D.formosum Gontsch.

Psa: Imberbia. Mownotunmeii psg. Bum: D.
imberbe Bunge, D. adylovii I.l. Maltzev

Ceknwusi. 2. Confertodracon A. Budantz. Bugmsr: D.
oblongifolium Regel, D. scrobiculatum Regel

Cexmus.3.  Idiodracon (Brig) C.Y.Wu et
W.T.Wang.

Psx: Nutania. Buaer: D. nutans L.

Psn: Integrifolia. Bumsr: D. integrifolium Bunge,
Dracocephalum karataviense N.Pavl. & Roldug

Psx: Nodulosa. Monotunmbsiit psa. Bum: D.
nodulosum Rupr.

Cexuust.4. Keimodracon Benth.

Psn: Discoloria. Bua: D. discolor Bunge.

Cexuus.5. Dracocephalum.

Psin: Peregrina. Bumx: D. bipinnatum Rupr., D.
diversifolium  Rupr., D. spinulosum  Popov,
D.nuratavicum Adylovii

Psn: Komaroviana. Buasr: D. komarovii Lipsky.

Ioapon: Fedtschenkiella (Kudr.) Schischk.

Mownotunubii moapoa. Bua: D. stamineum Kar et
Kir.

Bumer cexmmum  Sinodracon u  Palmata He
BCTpedaeTcs B Y30eKuCTaHe.

B pesynbrate 3TOr0 nepecMoTpa npeaiokKeHa cu-
crema poma Dracocephalum L. Bo duope Y36eku-
CTaHa, B KOTOpOH 16 BUAOB pachpeneieHbl MexXAy 5
ceknusamHu, 8 psgom u 2 moapoaom[7].

CpaBHUTENbHBIA aHATU3 BUAOB 3MEETOJIOBHUKA
(Dracocephalum), Bctpeuatonuxcs B Y30ekucrane, a
TaKXKe MPEJCTaBUTEINCH ATOrO pojia U3 APYTHX PETHO-
HOB ITO3BOJIMJI OIMCaTh Mopdooruyeckne 0coOeHHO-
CTH UX BETCTATUBHBIX W TCHEPATHBHBIX OPTaHOB, KOTO-
pBIe MOTTH OBl OBITH MPENIOKEHBI IJISI COCTABICHUS
IMarHoctTrueckux kimodyei. Ocoboe BHUMAaHWE OBIIO
oOpamieHo Ha (GOpMy LEHTPAILHOTO 3yOIla BepXHEH
ryOBI Yalleyky, HAIM9IHe JKeJIBAKOB B OCHOBHOM J011€
3yOmoB yamedku, ¢popmMa BepxHel ryObl BeHUHKa, Xa-
paKTep MOBEPXHOCTH CEMSH, a TaK)Ke COI[BETHH, IPH-
LBETHUKOB W JiMcTheB. [IpoBenénnas pabora 1mo3Bo-
JIJia YTOYHUTDB I'PaHHUI bl TAKCOHOB Pa3HOI'0 paHra u ux
CHCTEMaTHYECKOE TOJIOKEHNE, a TaKXKe NPOU3BECTH

TUNH(UKALNIO HEKOTOPbIX U3 HHUX. CpaBHUTEIBHBINA
aHanu3 mpezcrasureneii pomos Dracocephalum u
Lallemantia mokazai, 4To pa3iuyus MEXIy HUIMH CBO-
JIITCS K HAJIMYHUIO CKJIAJIOK Ha JIOMACTAX BEpXHEH IyObl
BeHunKka y BujaoB pojaa Lallemantia. B ocrambHOM,
sumsl Lallemantia o6amgaror Bcemu npH3HAKaMu, Xa-
paktepHbIME 17151 BHI0B Dracocephalum. K aum otHoO-
CATCSL OCTUCTO-3y0UaThIe TIPUIIBETHUKH, YILTOMICHHEIE
[[BETOHOKKH, Yallevka ¢ )eIBaKaMu MEXIy 3yOrnamu
u ¢ Ooylee MHUPOKUM IIEHTPATHHBIM 3yOIOM BepXHEH
ryOBl, a Takke OCOOEHHOCTH (POPMBI M CKYJIBITYPHI
9PEMOB.
Kooy st onpenenenust BuaoB poaa Draco-
cephalum L. B ¥Y36ekucrane.

1. IlpuibHUKH rossle. THIMUHKK OOJiee 4eM B 2
pasa JUTHHHEe BEHUHMKA

16. Dracocephalum stamineum Kar. & Kir.

- THIYMHKA HE TPEBBIIIAOT JUINHLI BEHIHKA HITH

YYTh BBICTABIISIOTCS M3 BEHIHKA .....venvenveairenaeeseeaneeans 2
2. MHOTOIEeTHHKHT
= TIOTYKYCTAPHUTCK ...vevveereneenneesreeneesnensnessnesness 4

3. Yameuka pe3ko nByryOas, BepxHsisI Iryda ee
Hazape3aHa 10 1/3 - 1/4 cBoeld MIMHBI HAa 3 MOYTH OJH-
HaKOBBIX 3yOla SHIIEeBUAHON OPMBI, HUXKHSIS XKe Ty0a
HazpesaHa 10 1/4 cBoeil AIMHBI MM TIOYTH JI0 OCHOBA-
HUS 5

- Yameuka Hepe3ko aByrydas, Bce 3yOIbl ee mo-
YTH OJIWHAKOBOHM JUIMHBI, CPEIHHU 3yOel] BepXHeu
T'YOBI 3HAUUTEIBHO IIAPE APYTHX ..vvverveeveeveareeaneeanns 11

4. 3yOIsI Ha CTEONEBBIX JIUCTHIX TYIBIC WIIH OCT-
pele, HO 0€3 MIMIOBUAHOTO OCTPOKOHEUHS, OYCHb
penKo 3yOITsI C IIFITOBHIHBIME, HO 60JI€€ MATKAM OCT-
POKOHEYHEM, WIIH )K€ JINCThS [ETbHOKPAWHBIE .......... 6

5. CrebneBble THCThS IMUPOKOSIMIIEBUAHEIC, IO
KpasiM IIMJI0OBUIHO-3y0YaThie, BCE 3yOIbI C TOHKHMU
OCTPBIMH IIHJIOBUIHBIMH OCTPOKOHEYHSIMHU.

14. Dracocephalum spinulosum Popov

6. [TpUnBETHUKM CXO/IHBIE C JIUCTHSIMH, HO OoJee
MEJIKHUE, 110 KPasiM C TYTbIMU 3yOIiaMmu 0e3 0CTH HIIH JKe

MPULBETHUKH LETBHOKPANHBIC .....c.veevviiiiiiiieieinienens 7
- IIpunBeTHUKY LeNBbHOKpaiHbIe, oOpaTHOsIiIIe-
BU/IHBIC, TPA OCHOBAHUU KIIMHOBHIHBIC ......ocvvrvinninns 8

7. JIucTes MUPOKOSILIEBUAHBIE, IPU OCHOBAHUU
cepauesunasie. [IprmBeTHrKy Ha KoHIE O6e3 ocTth. Ya-
[I€YKa IJIOTHO MOXHATOBOJIOCHCTAS

8. Dracocephalum komarovii Lipsky

8. IlmacTiHKa MPUKOPHEBBIX JINCTHEB MOYTH I10Y-
KOBUIOHBIC HIIU meOKOHﬁHeBHHHLIC, CTe6HCBBIe JIN-
CThs Ha KOPOTKUX YEPEIIKaX, 10 KPasiM C TYIBIMH 3y0-
HaMu

11. Dracocephalum nuratavicum Adylov

9. JIucths TIYOOKO, MHOTAA MOYTH IO CPETHEH
JKUJIKH, IEPUCTO-pacceueHHble, MHOT/IA JBAX/IbI epU-
CTBIC

2. Dracocephalum diversifolium Rupr.

10. JIucThs TaHIIETOBUAHBIE WIIH STHIIEBHUIHO-JIAH-
LETHBIE, LEIbHOKPAWHBIE WIH PEAKO C HEMHOTHMHU
BYOLAMI ..ttt 12

- JIuCThs MEJIKKE, IUIACTHHKA uX 3-12 MM 1., 1/4
MIEPHUCTO - pa3JeNICHHAs WM ITOYTH JI0 CPEeIHEHN KIITKH
MIEePUCTO - paccedeHHasl Ha TYIIbIE, TI0 Kpalo CHIILHO 3a-
BOPOUECHHBIE JIOITH +..uvvervvienreesireesnreessneesnneessneesnneesnnes 15



http://catalogueoflife.com/col/details/species/id/b2138a945101e817cdf05b4f71e79a27
http://catalogueoflife.com/col/details/species/id/f903ed66f6ff1b35c0ea883b8b8bddfa
http://catalogueoflife.com/col/details/species/id/01b0e47f533a4a0dbb8c8da4f8045ef4
http://catalogueoflife.com/col/details/species/id/a42b6f64c370eebeec2b1026b05b5824
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11. Cpennuii 3yOen BepxHeil TyObl YalIeyKH K-
POKO-00paTHOSIMIEBUIHBINM WIIN OKPYTJIBIH, B 2-3 pa3a
IIMpEe JIAHLIETHBIX, 3a0CTPEHHBIX OOKOBBIX. JIMCTBS
JIaHIETOBH/IHBIE WM SHIIEBUIHO-JIAHIIETHBIE, IIEJIBHO-
KpaiHbIE WK PEIKO C HEMHOTUMH 3yOIIAMHL. ........... 13

- CpenHuit 3yOen BepxHEW ryOBl Yalleykd JIaH-
LETHBIN, HEMHOTO IHpe OOKOBBIX MJIM HHOT A PaBHBIMN.
JIMCThS IIMPOKOJIAHIIETHBIE WIN YJIHHEHHO-THIIEBUA-
HBIE, IETbHOKPAWHUE WIH C PEAKIMH 3yOLaMH........ 14

12. BeHYnKk CHHEBATO-IHIOBBIH, 18-25 MM .
WHornma ¢ HEACHO 3aMETHBIMH KPalMHKAMH, CPEIHSA
JonacTh HIWKHEH T'yObl Ha BEpXyIIKe BbleMuartas, 10
KpasiM Tymo 3a3yOpeHHas. JIUCThs JaHIIETOBUIHO-Si-
LeBHJHbIe, 0.M. 3aKpyTJICHHbIE HJHM OCTPOBAaThie Ha
BEpPXYILKE, T0YTE BCE OMHAKOBBIC

6. Dracocephalum integrifolium Bunge

13. BeHunk cuHeBaTO-IWIOBBIH, 18-25 MM .
Pacrenune 15-60 cum BbIC.

7. Dracocephalum karataviense N.Pavl. &
Roldug

14. Pactenue ¢ mpocTepThEIMH CTEOIISIMHI U C BOC-
XOAALIMMH BETBSIMHU, 00pa3yeT HeOOIbIINE MTOTYIIKH,
8 (15) CM BBIC. ovvviiiiiiiiiiii e 16

- PacteHue He ¢ mpocTepThIMH, a OOBIKHOBEHHO
NPSMOCTOSIIIUMU  CTEOJISIME, HE 00pa3yeT MOIYIIKH,
12-70 cm BbIc. JINCTBS LIENbHBIE, TOPOIYATHIE HIIH JIO-
nactHbie 17

15. Yameuxka 6-8 mm mi1. Berunk 10-12 (15) mm
UL

3. Dracocephalum discolor Bunge

16. Couerure no OTUBETAHUH JUIMHHOE U PHIXJIOE,
10-40 cm mn. Yameuka 6-8 MM uL., cpefHuit 3ydery
BEpXHEH TyObl IUPOKOSHIIEBUIHBIIN WIIN IOYTH OKPYT-
JIbIH, Ha BEPXYIIIKE OCTHCTO-3a0CTPEHHbIH, B 2,5-3 pa3a
HIMPE OCTANIbHBIX, JIAHIIETOBUIHBIN, TOHKO 3a0CTPEH-
HBIN

10. Dracocephalum nutans L.

- CouBerue royioB4aTOE, N0 OTIBETAHUHU JIUIIb He-
MHoro yanusamwoneecd. Yameuka 10-18 MM 1., cpen-
HUI 3y0el] BepXHel ryObl HEMHOTO MJIH 10 2 pa3a Iupe
OCTATBHBIX OOKOBBIX 3YOIOB. ... vcveeveeeeaneeaieesieeneeenne 19

17. Bce mUCThs cCUASYME UM HA KOPOTKUX Yepeml-
KaX, B HECKOJIBKO Pa3 KOPOUE TUIACTUHKH ...........c.v... 18

- IPUKOPHEBBIC JTUCThS Ha [UIMHHBIX YEpPEIIKax, B
1,5-4 pa3a JUIMHHEE TUTACTUHK . ......ecveereereenreneenreneens 21

18. L{BeTKH sxenThie, HHOT A C (PUOIETOBBIMH MSIT-
HaMU Ha BHYTPEHHEH CTOpOHe BeHuMKa. Ilnmactunka
JIMCThEB MO KpasM rpedeHYaTo-3yo4aras, ¢ TYNbIMH,
HaBEpXy OKPYIJIEHHBIMH 3yOllaMH WIIM MEPUCTO — JIO-
nacTHele co ciabo 3aBOPOYEHHBIMH 110 Kparo Jioma-
ctsiMu. [IpunBeTHUKN 00paTHO - TPEyroibHbIE, C 3-5
JIAHIETOBUHBIMU 3yOIIaMH, OTTSHYTHIMU B JUIMHHOE,
2-4 MM 1., INWJIOBHIHOE 320CTPEHNE

9. Dracocephalum nodulosum Rupr.

- IIBeTku ¢uoneroBrie WM po3oBhIe. IlmacTuHKH
JHUCTHEB TOPOIYATO-3yOUaThle, C CHIBHO 3aBOPOUYCH-
HBIMH TI0 Kparo ropojkamu. [IpuIBEeTHHKH LEIbHO-
KpaiHbIe, y3KONaHIETHbIC, JITHHHO-3a0CTPEHHbIC MU
MPOJIOATOBAaTO-KINHOBUIHbBIE, IETHHOBUAHO-320CT-
PCHHbIE WM K€ HIETUHOBHTHO-3YOUATBIC. .......cvvenen 20

19. Ligetku duonerossie. Yameuka 12-13 mm .,
C paBHBIMH 110 LIMPHHE 3yOLAMM WM CpeaHei 3ydery

BepxHEH TyObl YalleyKH YyTh INUPE OCTAJbHBIX. JIu-
CThsI IMPOKOSIIIEBUIHEIE, 10 IOYTH OKPYIIIBIX, 1-2 cM
1. 1 0,5 M wup.

12. Dracocephalum oblongifolium Regel

- IIBeTku po3oBeie. Yameuka 18-20 mm ai1., cpen-
HUl 3y0en BepxHEH TyOBl dYalleYKd BIBOC IIUpE
OCTaJbHBIX. JINCThSI TINHEHHO-TIPOAONTOBATEIC, CHHI3Y C
CHJIBHO BBICTYIAIOMIMMH KITKaMH, 9acTo 00pa3yro-
IIMMH PUCYHOK, 1-3 cMm mi., 0,4-0,7 cM mmmp.

15. Dracocephalum scrobiculatum Regel

20. CteOnu 1 JUCTHS TOJIBIEC WK TIOYTH TOJIBIE.

4. Dracocephalum formosum Gontsch.

- Cre0au ¥ JTUCThsI CHU3Y SIBHO OITyLIEHHBIE .....22

21. Bce TUCThsI OBaJIbHBIC, SMIICBUIHBIC WIH TIPO-
JIOJITOBATO-SIMLIEBUAHBIC, IOUTU CUJSTUHE ...........c..... 23

22. IlpuKopHEBBIE JUCTBSI OKPYIJIO-CEPALIEBHI-
HBIE WJIM OKPYTJIO-TIOYKOBHHbIE, JUIMHA UX He Ooiee
mmpuHbl. Berunk 25-30 (40) MM [ur., BepxHssA Tryba
BEHYHKA BHYTPH TOJAs MK C PSIKAMHI KOPOTKIMH BO-
JIOCKaMH

5. Dracocephalum imberbe Bunge

- Beruuk romy6oii, 1o 8.5 MM a11., TpyOKa ero 3a-
KIIOYCHA B YAIICYKY, OTIHO 10 2 MM [T .eeveerernenne 24

23. BeH4YMK po30BOTO IIBETa, IJMHA BEHUHKA OT-
HOCHTEJIEHO KOpOTKasg A0 15 MM 1. TpyOKa ero mps-
Mast

1. Dracocephalum adylovii I.1. Maltzev

24. 1IBeTOHOXKH YIUIONICHHBIC; BEPXHsSI Tyda
BEHYHKA MPSIMasi WA COTHYTas

13. Dracocephalum royleanum Benth.

Kouncnekt BuaoB poxa Dracocephalum L. ¥3-
OexmncTaHa.

Pox Dracocephalum L. 1753, Sp.P1.:594, p.p.; A.
Bynmanm. 1987, Bor. xypH. 72, 2: 261.

CorBeTHs MIOTHBIE WK PAaCCTaBJICHHBIE, TOKHBIC
MYTOBKH 2-6 M MHOTOI[BETKOBEIC. [[puIBETHUKH TIe-
pHCTO-pacceveHHbIE WK LeNIbHbIE, OCTHCTO-3y0uarbie
WIH 1eTHOKpaiHble, KOpode WIN JUIMHHEE YallleuKH.
Yarreuka HesICHO JBYTy0asi WM pe3Ko AByryoas, mpsi-
Mast WM COTHYTas; IEHTPaJIbHbIH 3y0el BepXHel ryobl
JIAHIICTHBIH, 0OPAaTHOSIMIICBUAHBIA, TIOYTH PaBEH WM
mype OOKOBBIX, JKEIBAKH PACIOJIOKEHBI MEXIy 3y0-
[aMH BepXHEH W HIDKHEW ry0 mim MexIy 3yOomaMu
HIDKHEH TyOpl. BeHUNK 3HAYMTENFHO WIIN €/1Ba JIJIHH-
Hee YaIleYKH, CHHUH, (PUOJICTOBBIN, JIMIOBBINA, TABI-
BBIM, pPO30BBI; BepxHAA ryba mpsmasi, COTHyTast HIH
nyrooOpasHasi. THIUMHKH CKPBITHI 11OJ1 BEpXHEH Ty0oi
BEHYMKA, NBUILHUKU rojibie. CTeONIU roybie, BOCXOIs-
II1€ WM CTEJIOIIUECs, IIPOCThIe UM Pa3BETBICHHBIE.
JIucTha nienpHBIC TN IEPUCTO-PACCEUEHHBIE, CUAIUNE
WM Ha yepenkax. MHOrojeTHHe UiIH OJJHOJIETHHE Tpa-
BSIHUCTBIC PACTEHUS, OIYKYCTAPHUYEKH.

1. D. adylovii I.1. Maltzev- in juorn. Jox. AHCCP
9 (1991) 50. - Ha Pec.nayuno-npak. koH}. «bropasHo-
obOpa3ne B pacTUTEITHLHOM MHpe Y30EKHCTaHa: IIPO-
OyreMbI 1 ocTIOKeHUs», 11-12 mas 2018 B r. Kapmm.-
3. aabLiI0BA.

D. adylovii I.I. Maltzev cumraercs HOBBI BHUI
poma Dracocephalum L., mosToMy MBI paccMaTpuBaITH
ero Mop¢oJOTHIECKUX MPU3HAKOB M OCOOCHHOCTH Ta-
KHE; PACIHOJIOKEHHUE COLBETHS KaK IJIOTHBIE, JUCThS
OKPYTJIble WJIM OYTH TOUYKOBUIHBIE, IPUKOPHEBBIE JTH-
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CThs CUIAT B ITYyUYKEC, IPUIIBETHUKHN U LIBET BCHYHUKaA 3a-
sucut ot ceknuu Calodracon Benth u otHocuTcs K
psana Imberbia[7].

Os.VI-VII . VII-VIHI

Tun: 3anagHOTAHBIIAHCKHN. DHIeMmMuk.O0uraer
Ha CKaslax B cpeHeM nosice rop IIckemckoro xpebra.

2. D. diversifolium Rupr.in Mem. Acad. Sci. Pe-
tersh. 7 ser. 14,4 (1869) 66, incl. var. parviflora Rupr.-
Lipsky in AHP. 26,2 (1909) 586.- O. et B. Fedtsch.
Consp. Fl. Turk.5(1913) 153.— M. Pop. in HFAM. 9
(1926) n°206.- Schischk. in FI.URSS. 20 (1954) 466,
tab. 27, fig. 1. - E.Nikit. in ®x. KuprCCP. 9(1960) 69,
tab.5, fig. 1.-- Vved. in Fl. Uzbek.5(1961)315.- Zak.
@i. pact. 6acc. 3ep.2(1961)333.- Roldug. in ®x.Ka-
3ax. 7 (1964) 357, tab. 41, fig. 3.- Koczk. in ®n.Tamxk-
CCP. 8 (1986) 154, tab. 23, fig. 6-9.- 3. pa3znooopa3-
HOJIMCTHBIH.

CouBeTHs INIOTHBIC, B HY)KHEH YaCTH pacCTaBICH-
Hele. TpyOka varmeukw JUIMHHEE WM paBHa 3yOIam
HIDKHEH T'YOBI, IIEHTPaTbHEIN 3y0el BepXHel TyObl Tpe-
YIOJIbHO-IAHLETHBIN. BeHUnK cuHMiA, T110BbIi. MHO-
TOJIETHbIE TpaBsIHHBIE pacTeHue. JIucTes 3yOkatele,
ropoa4aTo-3yoyarsie.

Hs.VI-VII Ha.VIII.

Tun: 3anagHOMKYyHIapo-TSAHBIIAHCKOTO-TOPHO-
CpeHea3naTCKUA.

3. D. discolor Bunge. in Mem. Pers. Acad. Sci.
Petersh. Div. Sav. 2(1835) 560.- Lipsky in AHP. 26,2
(1909) 599.- O. et B. Fedtsch. Consp. Fl. Turk.5(1913)
149.— Roldug. in ®n.Kazax. 7 (1964) 348, tab. 40, fig.
2.- D. paulsenii Brig. in Bot. Tidsskr. 28, 2 (1907) 238.
- Schischk. in FL.URSS. 20 (1954) 448,- E.Nikit. in @1
KuprCCP. 9(1960) 61.- Vved. in Fl. Uz-
bek.5(1961)309. — Ikonn. Omp. Pacr. ITam. (1963)213.
- Koczk. in ®n.TamxCCP. 8 (1986) 144, tab. 20, fig. 4-
6.- 3. IBYIIBETHBIH.

Mtuoronetnee pactenue. CTeOIM MHOTOYMCIICH-
HBIE, PaCIIPOCTEPTHIE MO MOYBE, CUIIEHOBETBHUCTHIE, 00-
pasylolue MIOTHYIO IEPHOBUHY, HEPEAKO YKOPEHSIIO-
MIMecs, BBIXOIAT U3 JJIMHHOTO, 3—5 MM TOJIII., MsT-
KOT'O M JIOMKOTO, ITOKPBITOTO OYpoil KOpoii, B BepxHei
YacTH BETBUCTOTO KOPHEBHIIA; BeTBu npsmocrosiniye
wm Bocxomaamme, 1,5—5(8) cM BEIC., TOKPHITEIE HE-
JUTMHHBIMH, BHU3 OTKJIOHEHHBIMH TTOJIOCKaMu; JIncTes
SIMLIEBUIHBIE, C IUIACTUHKOW, NPHU OCHOBAaHUM 4YYTh
CEPIICBHUIHOMN WK IIOCKO-00pe3anHoit, 3—10 MM 1.
U 2—8 MM mHp., ry0OKo, MOYTH JI0 CPEHEH JKUIIKH,
MIEPUCTO pacCeyeHHOMH, ¢ 5S—11 nuHeHo-pogonroBa-
TBIMH TYIBIMH JIOTIACTSMH C KaXJIOW CTOPOHBI, Kpas
KOTOPBIX YacTO 3aBOPOYEHBI BHH3, CBEPXY 3€JICHBIE,
KOpOTKO OITyIIIEHHbIE, CHU3Y OenoBoitoynsie; [[BeTkn
CHJIIT Ha KOPOTKUX LBETOHOXXKaX, |—3 MM 1., B Ty-
CTBIX AHIIEBUAHBIX WJIM IPOJIOJITOBATHIX COLBETHSX, HA
KOHIIaX BeTBeil; [IpurBeTHUKM 0OpaTHOKIIMHOBHIHEIE,
10—14 MM aJ1.,. 0 KpasM ¢ JUTHHHBIMU PECHUYKAMH,
YacTO C TOYEYHBIMH JKEJIE3KaMH, Ha BEPXYIIKE HAape-
3aHHbIE HA 3—35 OCTUCTO 3a0CTPEHHBIX JIOMACTEH, U3
KOTOPBIX OOKOBBIE JIAHIIETOBUIHBIE, CPEIHSS ANIIEBUA-
Has WIA TPOJOJTOBaTO-slIeBUIHAs; Yamieuka 8§ MM
JUL, CBETJIO-IypPITypOBasi, BOJIOCHCTas, C TOYCUHBIMHU
OJyeCTSIMMH JKelle3KaMHt, TpyOKa ee [MITHHIpUYecKas,
C IBYryObIM, IOYTH PaBHBIM TpyOKe, OTTHOOM, GOKO-

BbIe 3yOIIbI BEpXHEH TyObl SHICBHIHO-TAHIICTOBUI-
HbIC, OCTUCTHIC, CpeaHuil 3yoer B 1,5—2 pasa mupe
CBOEH JIMMHBI U B 4—>5 pa3 1mupe OOKOBBIX, HAa Bep-
XyIIKE HEMHOTO BbIeMYaThIi, ¢ 1—3 oCTHCTBIMHU 3y0-
YMKaMH, 3yOLbl HH)KHEH T'yObl JTaHIIETOBUAHBIE, OCTH-
cTO 3a0cTpeHHble; Berunk 12—15 MM 1., TeMHO-TO-
myOoH, CHapyXkH W BHYTPH IIPH OCHOBAHWUW HIDKHEH
ryObl KOPOTKO OIYIIEHHBIH, BEpXHsA Tyba 1o Imoio-
BUHBI HaJIpe3aHa Ha 2 JAaHIETOBHUIHBIC HOJH, CPEAHSI
JI0JIsT HWKHEH TyObl Ha BepXyIIKe Hajape3aHHas, IO
Kpasim 3a3yOpeHHas, B 4—>5 pa3 mmpe siineBuIHbIX 00-
KOBBIX; CTOJIOMK OOBIKHOBEHHO HE BBIJACTCS U3 BEH-
yuKa.

IB. 1 mia. V-VI. Pacter Ha OTKPBITBIX KaMEHH-
CTBIX M IIEOHUCTHIX CKIIOHAX U B CYXHX CTEISIX B BEPX-
HEM Tosice Top.

Tun: Anrail — npuruMananckuil.

4. D. formosum Gontsch. In  Not.
Syst.Herb.Inst.Bot. Acad. Sci. URSS. 7,5(1937) 101. —
Schischk. In Fl. URSS. 20 (1954) 452.- Vved. In Fl.
Uzbek. 5 (1961) 314, tab. 28, fig. 1.-L. Vassil. In HFR.
93 (1966) n° 4606. — Koczk. In @x. Tamx CCP. 8.
(1986) 145, tab.20, fig.7-8. - 3. kpacuBbIii.

Crebnu OOBIYHO B YHUCIIE HECKOJBKHX, MPSMBIE
HJIK IpU CaMOM OCHOBAaHUH BOCXOJAIIUEC, T'OJIBIC WJIN C
HEMHOTOYHCIIEHHBIMU TPW)KaTbIMU, BHU3 HaIpaBIICH-
HBIMH KOPOTKHMH BOJIOCKaMH, TPaBSIHUCTBIE, TIPOCTHIE,
pBIXJI0 obnucTBeHHbIe, 15-40 cM BBIC. JIMCThS Tpo10I-
rOBaTble, TMIEBUIHBIE HIIH TOYTH OKPYTIIbIE, OUCHD TY-
IIble, TIPH OCHOBAaHWHU CEPILEBUAHBIC, MHIBYATO-TO-
poauartele, ToJble, MPUKOPHEBBIE HA OYCHb JJIMHHBIX,
J10 3 pa3 MPEBBIMIAONINX IUIACTUHKY YEPEIIKax, HIXK-
HUE cTeOeBble 0ojiee KOPOTKO YEPEITKOBBIE, CaMbIe
BEPXHHE CHISUKE, IPH OCHOBAHHUHM MOXHATOPECHHYA-
ThIC. ]_IBCTI)I B I'OJIOBYATHIX INIOTHBIX, NHOT'/Ia B CAMOM
HU3Y CJICTKa NPEPBAHHBIX COIBCTUAX Ha BEPXYHIKAX
crebmeii. IlpurBeTHUKN KpyTMHBIE, IOYTH IUIEHYATHIE,
POMOMYECKH TPOJIOITOBaThIE OCTHCTO 3a0CTPEHHEIE,
MYUINCTHIE, pECHUYAThIC, TaK )K€ KaK MPUIIBETHbIC JIH-
CThbsl, C JUIMHHO ILIETHHOBUIHO 3a0CTPEHHBIMH Tpe-
YTOJBHBIMH, BEpXHUM B | %2 pa3a Goee mupokum, 3y0-
[IaMH, TIOYTH B 2 pa3a Ooiee KOPOTKHMH, YeM TpyOKa.
BeHuuK po30BO-ITHIOBBIN, CHAPYKHU MyHIHCThIH, 35-40
MM JUI., C BEpXHEH ry0oid, TUIIICHHOM BOJIOCKOB C BHYT-
PEHHEH CTOPOHBI, C CHIIBHO PACIIUPEHHBIM 36BOM U KO-
potkuM otru6oM. Opemmkn o0paTHO JTMHEHHO TPOI0TI-
roBaTbI€ TPEXI'PAaHHBIC, Ha BEPXYHIKC YCCUCHHEIC,
rJaJKKue, TOJIBIC, 5 MM J1,.

MH. Ha chIpbIX 1 BIQXXHBIX MECTaX, Y POJAHUKOB B
BEpXHEM nosice rop, Ha Belc. 2400-3000 M. Hax. yp. M.

OB.VI-VII ITa. VI

Tun: I'nccapckuii.

Oupemuynocts; D. formosum Gontsch. B 3a-
nagHo-I'mccapckux ropax npusBogurcs M. T. Bacunb-
4eHKo B ero MoHorpaduu “Pactenns Cpemneit Azun”
(1985). Buecen B "Kpacuyro Kuury" V3bekucrtan[9].

5. D. imberbe Bunge. in Mem. Pres.Acad. Sci.Pe-

tersh. Div.Sav.2(1835)560.-
Ldb.FI.R0ss.3,9(1849)385.-Lipsky in  AHP. 26,2
(1909) 579. - O.et B.Fedtsch.
consp.FI1.Turk.5(1913)150-M.Pop. in
HFAM.9(1926)n°207-Schischk. in FI.

URSS.20(1954)453.-E.Nikit. in ®r.  KuprCCP.
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9(1960)62, tab.4, fig.2-Vved. in Fl.Uz-
bek.5(1961)313.-Zak.in @a. pacr. bacc.
3ep.2(1961)333.—Roldug. in  ®n.  Kazax. 7

(1968)349,tah.40,fig. 4.-Roldug.in HFR. 108(1975)-
Koczk. in ®n.TamxCCP. 8 (1986) 146, tab. 20, fig. 9-
10.- 3. 6e300poabIii.

Kopuresuie Bocxopsmee, Toncroe (4—15 go 20
MM), OOBIYHO BETBHCTOE B BEPXHEIl YacTH M BBIITyCKa-
IOIIee Ha BEPXYIIKE ITyYKH MPUKOPHEBBIX JIUCTHEB U
HECKOJIKO IPOCTBIX KOPOTKO M TOHKO OITyIIEHHBIX
ctebueit (8)10—35 cM BrIC., ¢ 3 mapaMu CTEOIEBbIX JIH-
CTBCB. HpI/IKOpHeBLIe JINCTbA MJIMHHOYCPCUIKOBBIC,
IUTacTHHKY X 1—4(5.5) cM A71. ¥ OYTH TakoH e IIH-
PUHBI WM HEMHOI'O YK€, OKpPYIJIO-CepAlleBUIHBIE,
peXxe OKpYyIJIOo-TIOYKOBUIHBIE, CBEPXY, a HMHOTAa H
CHHM3Y, T'OJIbIe WIN CIa00BOJIOCUCTEIE, Yalle CHU3Yy 00-
jiee TyCTO OITyIIEHHBIE, HEPEIKO TOHKOBOWIOYHEIE.
L[BeTKM MOUYTH CHSIYHNE, B JTOKHBIX MyTOBKax, 00pa3zy-
JOLINX BepXyIIeYHbIE KOPOTKHE U IUIOTHBIE COBETHS,
W3peqKa HIDKE Pa3BHBACTCS OTCTABIEHHAs MYyTOBKa
LBETKOB B Ia3yXax OYEPEeIHOW mapsl JHUCTbeB. IIpu-
I[BETHUKH KOpOYE YaIllCUKH, CHHEBAThle, OOPaTHOSN-
HIEBUIHBIC, IPU OCHOBAHWU KIMHOBUAHBLIC W IECJIBHO-
KpalHble, B BEpXHEH 4acTH HAaJpE3aHHbIE HA JIAHLET-
HBIE OCTEBHUIHO 3a0CTpeHHbIe JonacTu. Yameuku 13—
18 MM n71., cHapy’)kH KOPOTKO OIIyIIE€HHBIE, HESICHO
JBYT'YOBI€, C JIAHIIETHBIMU OCTHUCTBIMHU 3yOIIaMH MOYTH
paBHOH JUIMHBI; CpeaHuil 3yOen BepxHed ryosr B 1.5
pasa mmupe ocranbHbIX. Benunku 25—30(40) MM 1.,
TEMHO-TOITyOBle, CHApy>KH OITyIIeHHbIC, BHYTPH T'OJIbIE
WIN A3pe]Ka NpU OCHOBAHWW HIDKHEH I'yObl C HEMHO-
TOYHCIICHHBIMU KOPOTKUMH BOJIOCKaMH. CTOJIOMK BBI-
CTyMaeT u3 BEHIHKA.

Oe.VI-VII ITn. VIII

Tun: Anraii — npurnManaiCcKuii.

6. D. integrifolium Bunge in
Ldb.Icon.Pl.Fl.R0ss.2(1830) 10.tab.120.- Bge. in Ldb.
FI. Alt. 2 (1830)387.- Ldb. Fl. Ross. 3,9 (1849)386.-
Lipsky in AHP. 23 (1909) 588.- O. et B. Fedtsch.
Consp. Fl. Turk.5(1913) 151.—Schischk. in FI.URSS.
20 (1954) 457.- E.Nikit. in ®n. KuprCCP.9 (1960) 65.-
Vved. in Fl. Uzbek.5(1961)314. — Zak. ®. pact. 6acc.
3ep.2(1961)333.— Roldug. in ®@i. Kazax. 7 (1964)350.
- Koczk. in ®n1.TamxCCP. 8 (1986) 148.- 3.uebHo-
JIMCTHBI.

Mtuoronetnee pactenue 15—60 cum Bbic.; Ctebnn
MHOTOYHCJICHHBIE, 00JIee WM MEHee JPEBECHEIOIINE,
MOKPBITBIE CEpPOBATO-Oypol JyIsiIelcss KOpoW, He-
MHOTO BETBUCTHIE, TPABSIHUCTHIE BETBH IPSIMOCTOSIIINE
WK TPUNOJHUMAIOIINECS, MOKPBITIE OYeHb KOpOT-
KAMH, HETYCTBHIMM, HallpaBJICHHBIMHA BHU3, IpHXKa-
TBIMH BOJIOCKaMH; JIMCTSI JaHIETOBHIHBIE, Ha BeEp-
XylIKe Ooiee WIM MeHee 3aKpyIJICHHbIE WM He-
CKOJIbKO OCTpOBAThle, IOYTH CHISIYNE WIH TpH
OCHOBaHHH CY>KEHHBIE B KOPOTKHH YEPEIIOK, C 3 KUII-
KaMH, LebHOKpaiiHue Win peako ¢ 1—2 3yOiamu Ha
Ka)XJJOH CTOPOHE, TOJIbIe WM I10 JKMIIKAM M KpasiM KO-
potkopecHuuarsie, 1,5—3(3,5) cm m. u 1,5—6(8) mm
MINp., B N1a3yXaX JIMCThEB OOBIKHOBEHHO C YKOPOUCH-
HBIMH BETOYKaMH, C 0Oolee MEIKUMH JIUCTb-
saMu; L[BETKH B JIOKHBIX MyTOBKax IO 3, Ha KOPOTKUX
IBETOHOXXKAX B IMa3yXaxX BEPXHUX IMMPULBETHBLIX JIH-
CThEB, 00pa3yoLIHe JOBOJIBHO IUIOTHOE COLBETHE, 2—

8 cM ., mpu mojgax yJuIMHsIomeecs A0 12 cM u
okoJi0 2,5 cMm mup.; [IpunBeTHUKN 9yTh KOpode 4Ya-
LIEYKH, JUIMITHYECKUE, K OCHOBAHUIO CYKEHHbIE, Ha
BEpPXYLIKE TOHKO U JIJIMHHO 3a0CTPEHHbIE, [0 CTOPO-
HaM ¢ 1—3 mapamu HUTEBUAHBIX JionacTeil; Yameuka
7—12 MM JUI., KOPOTKOBOJIOCUCTAsI, 9aCTO TPSI3HOBATO-
(uoneToBas MOJHOCTHIO WM BEPXHSSA €€ IOJIOBHHA,
HEMHOTO W30THYTAasl, HOYTH IBYTyOas, CpeaHuit 3yoern
BepxHEH TyObI MHUPOKO-00PaTHOSIMIIEBUAHBIA FITH TI0-
YTH OKPYTJIBIH, Ha BEPXYIIKE OCTHCTHIA, B 2—3 paza
IIMpE JAHIETOBUAHBIX 320CTPEHHBIX OOKOBEIX 3yOII0B,
MOYTH OJWHAKOBOW JUIMHBI C 3yOI[aMU HUXKHEH TyOBI,
BCe 3yOIlbl YallleYKH C PE3KO BBICTYMAIOIIMMU IOIIC-
pedHBIMU aHacToMo3amu; Beruuk 15—18 mm 1., cu-
HEBaTO-JIWJIOBBIM, CHAPYXKH, a TaKKe BHYTPHU MpPHU OC-
HOBaHUU T'yOBI KOPOTKO OMYIICHHBIH, BEpXHsA ryda 10
1/3 Hagpe3aHa HA MMOYKPYTIIBIC JIOTACTH, HIXKHSISI Ty6a
B 1,5 pa3a anuHHee BepxXHEH, ¢ MOYKOBUIHOMN cpeaHeit
JIOTIACTHIO, HA BEPXYIIKE BRIEMUYATOH H IO KpasM TYIIO
3a3yOpeHHOH, MouTH B 3,5 pa3za mmpe OKpyTIIo-siIe-
BUIHBIX OOKOBBIX; CTONOMK HEMHOTO BBITAETCA U3
BepxHell ry0sr; Openrku TeMHO-Oyphie, HESICHO-TPeX-
TpaHHbIe, SAWleBUIHBIE, 2,5 MM 1. U OKoJio 1,5 MM
mup. LiBeTeT B HIOHE - HIOJIE, TUIOJOHOCHUT B HIOJIE.

Oe.VI-VII I VII-IX

Tun: Antail — npurumanaiickuif. C apeaaoM oT
Antas n CasH o 3anaiHblX ['uMmanaeB, nmpeumyiie-
CTBEHHO I10 TOPHBIM CHCTEMaM.

Ha Menko3eMHCTHIX W KaMEHHCTHIX CKJIOHAX, Ha
CKaJax B CpeIHEM U BEPXHEM IOsICE TOp.

7. D.karataviense N.Pavl. & Roldug. in BectH.
AH Ka3CCP. 8 (1962) 104.- Roldug. in ®a.Kazax. 7
(1964) 351, tab. 40, fig.7.- in Karmysch. ®i. u pacr.
3amoB. Akcy-/Ixa6arist (1973) 80, nom. nud.-3. kapa-
TaABCKH.

IMonyxyctapamuek 15—60 cM BBIC., C MHOTOYHC-
JIEHHBIMH, MPOCTHIMH, KOPOTKO OMYIIEHHBIMA U MHO-
IJ1a MEIKOXCIIC3UCTHIMU CTEOJIIMHU, BBIXOJSIIUMH U3
TOHKOTO JIEPEBSIHUCTOrO KOPHEBUINA; JIUCThS IUPOKO-
JIAHUETHBIC WM yJIJIMHEHHO-sSHIeBuaAHbIe, 1,5—3 cMm
1., 0,4—1,2 cM mup., IpU OCHOBAHUU CYKEHHBIE B
OYEHb KOPOTKUHM YEPELIOK WU MOYTU CUIASAYUE, LENb-
HOKpaHHHE, CJieTKa 3aBOPOYCHHBIC HAa HIDKHIOIO CTO-
POHY WIIM O4Y€Hb PEIKO CPEAHUE U BepxHue ¢ 1—2
JUTHHHO 3a0CTPEHHBIMU 3yOIIaMH ¢ Ka)kJJOH CTOPOHEI U
OCTHCTO 3a0CTPEHHOM BEPYIIKOW, MOYTH TOJIbIE WIIN
cnabo omyiieHHbIe, ¢ MHOTOUNCICHHBIMU TOYEYHBIMU
JKEJIE3KaMHU M OJIECTSIIUMH JKEJIC3UCTBIMU BBIICICHH-
siMH, ¢ | sICHOM U 2 HesiCHBIMHU >kuKaMu; [{BeTku B pac-
CTaBJICHHBIX JIO)KHBIX MYTOBKaX, Ha KOPOTKUX LIBETO-
HOXKKax, oOpasyroriue 0ojiee Wik MEHEE TUIOTHOE CO-
[BETHE, TpPH IUIOAaX ¢ Ooyiee pacCcTaBICHHBIMHU
MyTOBKamu; [IpHIBETHUKH JIUIMIITHYECKUE, HA BEp-
XYILIKE AJMHHO WK OCTEBUIHO 3a0CTPEHHBIE, [0 CTO-
poHam ¢ |—2 mapamu AJTMHHO, 10 8 MM JUI., OCTEBHIHO
3a0CTpeHHbIX Jonacreif; Yameuka 10—15 MM ., xo-
POTKOBOJIOCHCTAsA, C PACCETHHBIMH JKEIIe3KaMHU, HHO-
rra Tps3HOBaTo-(HONIETOBAs, HESICHO-ABYTyOas, Bce
3yOUbI MMOYTH OAWHAKOBBIC, CPETHUH 3yOel BepxHEH
ryOBl JaHIIETOBUAHBIA, PEIKO HEMHOTO ImHMpe OOKo-
BBIX, TaK)KE 3A0CTPEHHBIX, BCE 3yOIlbl C aHACTOMO-
3amu; Benuuk 18—25 MM 1., CHHEBATO-JIMJIOBBIM, KO-
POTKO, KEJIE3UCTO OITyLICHHBIH, BepXHss ryda no 1/3
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HaJpe3aHa Ha JBE OKPYIJIbIE JIOMACTH, HIKHAS Ty0a B
1,52 pa3a muMHHee BepxXHEH, ¢ MMOYKOBUIHOW, Ha
BEPXYILIKE BBIEMUYATOW CpeIHEH JIONACTHIO, 110 Kpasm
TYIIO 3a3yOpPEHHOH, B HECKOJBKO pa3 MIMPE OKPYIJIO-
SAUIEBUAHBIX OOKOBBIX; THIYMHKM C KOPOTKO OITYILIECH-
HBIMH HUATSAMH, CTONOWK ¢ 2-padfelbHBIM PBUIBIIEM,
HEMHOT'O BBIIACTCS U3 BEPXHEH I'yOBbI.

OB.VI-VII Ix. VIH-IX

Tumn: Kaparay-TanaccKo-4aTKaIbCKUH.

8. D. komarovii Lipsky in AHP. 23 (1904) 207 .-
L ipsky in AHP. 26,2 (1909) 605. - O. et B. Fedtsch.
Consp. FI. Turk.5(1913) 150.- Schischk. in FI.URSS.
20 (1954) 469. - E.Nikit. in ®a. KuprCCP. 9(1960) 70.-
Vved. in Fl. Uzbek.5(1961)313.- Zak. ®i. pacr. Gacc.
3ep.2 (1961)333.- Roldug. in ®a.Kazax. 7 (1964) 358,
tab. 41, fig. 2.- Koczk. in ®n.TamxCCP. 8 (1986) 155.-
D. butkovii Krassovskaja in Krassovskaja rt Levichev
@i. Yarkanbck. 3anosen. (1986) 170. — 3. komapoBsa.

Cre0nn MHOTOYHMCIICHHBIE, TIPH CaMOM OCHOBa-
HUH APEBECHEIOMINE MPSMBIC WM CIIErKa BOCXOISIIIE,
MPOCTHIE, KOPOTKO TycTO omymieHHbe, 10-20 cM BEIC.
JIucThst TPEYroiabHO SIMLEBHIHBIE, OCTPOBATHIC WU
OCTpBIE, IPU OCHOBaHHU YCEUYCHHBIE WU CJIabo cepj-
LOCBUHBIC, HCHBHOKpaﬁHHC HJIKM 9al€e HCIACHO MCIIKO
ropoayaTsie, O4eHb KOPOTKO T'YCTO OIYIICHHBIH, 6e3
3aMETHBIX OOKOBBIX JKMJIOK, KOPOTKO YEpEIIKOBEIE,
BepxHUe cuastare. L[BeTsl Mo oqHOMY B 1mazyxax BepX-
HHUX YMEHBIIEHHBIX JINCTHEB HAa OYEHb KOPOTKHX IIBE-
TOHOYKaxX, 00pa3yIoT HETYCTOE COLBETHE Ha BEPXYIII-
Kax crebinei. [IpuuBeTHNKN OYEHb MENbKHE, HEMHOTO
JuTrHee 1BeTOHOXKKH. Yameuka 10-11 MM 1, 6.M. du-
OJIETOBO TOKpAIIEHHAs, MyIIUCTas], IBYryoOas, ¢ Men-
KAMH CKJIaJKaMH MEXAy 3yOmamu, 3yOIsl HIDKHEH
ryObl JIaHIIETHO TPEYTOJIbHBIE, OYEHb OCTpHIC, B 1 Y5
pasa Kkopoue TpyOKH, BepXHsis Ha 1/3 ocTpo Tpex3ydua-
Tasg. BeHUMK »KeNTOBaThlld, CHApYKM MOXHATOIYIIH-
cThIH, 20-22 MM a71. OpeIiKy IpoI0JTroBaTo JHHEHHBIE
TpeXIpaHHbIe, TIaJIKue, Ha caMON BEpXYIIKE MOXHa-
ThIC, 3 MM JIJI.

B.VII-VIII. Ia. VI-1X. Ha xkaMeHUCTBIX CKIIO-
Hax, Ha OCBHIIISIX M HA MOpEHax B BEPXHEM IIOsICE TOp,
Ha BbIc. 2300-3600 M Hax yp.M.

Tun: 3anagHOTAHBIIAHBCKO-KYXHCTaHCKH.

Ounem [Oaopa CCCP 1954. T-20. 470].

9. D. nodulosum Rupr. in Mem. Acad. Sci. Pe-
tersh. 7 ser. 14,4 (1869) 65.- Lipsky in AHP. 26,2
(1909) 582. O. et B. Fedtsch. Consp. FI. Turk.5(1913)
153.—Schischk. in FLLURSS. 20 (1954) 460, tab.27,
fig.3.- E.Nikit. in ®x. KuprCCP. 9 (1960) 66, tab. 5,
fig. 2. - Vved. in Fl. Uzbek.5(1961)315. — Zak. @
pact. 6acc. 3ep. 2 (1961)333.— Roldug. in ®a.Kazax. 7
(1964) 354, tab. 40, fig. 10- Golosk. in HFR. 116
(1979) n°5786. - Koczk. in ®n.TamxCCP. 8 (1986)
149, tab. 20, fig. 15-17.- 3. y3noBaTblii

Mmuoronernee pacrenue 10—30 cm Bric., CTebmn
BOCXO/IAIINE, M3BUIIMCTHIC MITH TIOYTH IpsIMbIE, (hrome-
TOBOOKpAIIEHHbIE, OCOOCHHO B HI)XHEH YacTH, OITy-
IIEHHbIE KOPOTKUMH, MOTyOTCTOSIINME, O0JIee IIIOTHO
B BEPXHEH MOJOBUHE, OTYACTH BHU3 HANPaBJICHHBIMU
BOJIOCKaMH, BBIXOAAT U3 BOCXOJSIIETO MM TOYTH Io-
PU30OHTAJIBHOI'O KOPHCBHIIA, HABEPXY BETBUCTOrO, C
JIPEBECHEIOIIMMHU B HUKHEW 4acTH BeTBIMU; JIMCTbA

Ha KOPOTKHX YepelIKax, IIACTHHKA UX IIUPOKO-siIie-
BUaAHas wiM sinesuanas, 0,6—2 cm ., 0,4—1.5 cm
LIMp., HABEPXY TyMasl, IPU OCHOBAHMH PE3KO KIIMHO-
BUJHO CY)XEHHasi WM YCEUEHHas, MHOT/A HESICHO-
cepALeBHUIHAA, TI0 KpasiM rpedeHuaTo-3yoyaras ¢ Ty-
IIBIMH, HAaBEPXy OKPYIJIBIMHU 3yOllaMu, C BEpXHEH CcTo-
POHBI C B/IaBJIICHHBIMH, CHU3Y C BBICTYNAIOIINMH JKHII-
KaMH, OITylIeHHas KOPOTKUMH BOJOCKaMH, C HIKHEH
CTOPOHBI C PEJKO PACCESTHHBIMU JKENE3UCTHIMH BBIJIE-
JICHUSIMH, OCOOEHHO MO JKUIKaM; LIBeTKH B JIOKHBIX
MYTOBKAaX, CHISIIUE B Ma3yXaxX BEPXHHX JIUCTHEB, Ha
KOPOTKHX IIBETOHOXKKAX M 00pa3yIoline BO BpeMsl 1Be-
TEHHs1 SHIEBUIHOE, TOBOJIBHO IJIOTHOE COLBETUE, 2—
5 cM . 1 2 CM IIHUp., IPH IUI0JaX B HIDKHEH YacTH
paccrapieHHoe; [IpuiBeTHHKN 00paTHO-TPEYTOJIBHEIE,
¢ 3—5 naHNETOBUAHBIMU 3yOLAMH, OTTSHYTHIMH B
JUIMHHOE, 2—4 MM JU1., INWJIOBUAHOE 3a0cTpeHue; Ya-
medka okoiao 10—12 MM [11., KOPOTKO OIMyIIEHHAs,
JUITMHHEE ITPUIBETHIKOB, B 3¢B€ KOCO CPE3aHHas, C BbI-
CTYNAIOUIMMH CKJIaJKaMH TP OCHOBAaHHH 3yOILIOB,
nByryOas, mHOTAa (hHoJeToBasi, BEpXHsI Tyda Ha Bep-
XYIIKE C OKPYTIIBIM CPEeTHIM 3yOII0M, BABOE MK Ooee
LIMPOKUM, YEeM JIAHIIETOBHIHbIE OOKOBBIE 3yOIIbI, HAXK-
Hss ry0a W3 JBYX JIaHIIETOBUJIHBIX 3yOlOB; BeHumk
(BBICYILICHHBIN) KEITOBATO-0ENOBATHIN, OKOJIO 15 MM
JUL., CHapyXXH IUIOTHO M KOPOTKO OIYIICHHBIH;
Opemkyn  NpojoiToBaThle,  HESICHO-TPEXTPaHHbIC,
cBeTo-0ypele, 3 MM a1, 1,2 MM mmup.

Is. VI-VII; IIa. VII-VII

Ha xameHHCTBIX M IIEOHUCTBIX CKIOHAX Top, Ha
OCHINISIX M HAa CKaJlaX B CPEAHEM M BEPXHEM II0SICE TOP
Ha BBIC. 10 3300 M Hax yp.M.

Tun: 3ama el TAHBITAHECKHIA.

10. D. nutans L. Sp. Pl. (1753) 596.- Ldb. FI.
Ross. 3, 9 (1849) 387. Lilsky in AHP. 26,2 (1909) 592.
O. et B. Fedtsch. Consp. Fl. Turk.5(1913) 151.- Kryl.
Fl. Sib. Occid. 9 (1937) 2325.—Schischk. in FI.URSS.
20 (1954) 458.- E.Nikit. in ®a. KuprCCP.9 (1960) 65.-
Roldug. in ®n.Kazax. 7 (1964) 353, tab. 40, fig. 9.- 3.
TOHUKIITUH.

Mmuoronetnee pactenue 20—70 cum Bbic.; CteOnn
OJIMHOYHBIE MJIM MHOTOYNCIICHHBIE, TIPOCTHIE WIIN BET-
BHUCTBIE, KOPOTKO OIyIIeHHbIC; [[puKOpHEBBIE W HIXK-
HHUE CTEOJEBbIC JMCThS Ha KOPOTKO OIYIIECHHBIX Ye-
pelIKkax, INIaCTUHKA UX SIMIEBUHAS, IIPU OCHOBAHUH,
Yalie y HWKHHUX, CEpILECBHIHAS, HA BEPXYIIKE Tymas,
1,5—4,5 cm g u 1—3 oM mmp., o KpasiM MAJIOBUIHO-
Tyno3y04aras, rojas, KOpo4Ye HYEpeIIKOB, CpeIHHE
cTeOJIeBbIC JTUCThS O0JIee KPYITHBIE, ITPOIOTr0BATO-SIH-
LEBHU/IHBIC, IPU OCHOBAHWHU OKPYIJIbIe, HA Yepellkax,
PaBHBIX WJIM KOpOU€ TUIACTUHKH, BEpXHUE CUAsIHE, 00-
Jlee MENKHE W y3KHe, [eIbHOKpaiiHue, KOPOTKO OITy-
meHHble; [IpuKkopHEBbIe U HIDKHHE CTEOJIEBBIC JINCThS
Ha KOPOTKO OITyIICHHBIX YepEelIKax, INIACTUHKA UX SIH-
LEBUIHAS, IPY OCHOBAHUH, YaIlle y HIDKHHX, CEpJIie-
BU/IHAs, Ha Bepxyiike Tymas, 1,5—4,5 cm p1. u 1—3
CM MIUP., O KpasiM MMHIOBHIHO-TYNI03yO4aras, rojas,
KOpOYe YepelIKkoB, CpeIHUE CTeOJIeBbIe JINCThS Ooee
KpYIHbIE, MPOJOITOBaTO-IHIIEBUIHbBIE, IIPH OCHOBA-
HHUH OKPYTJIbIE, Ha YePElIKax, PABHBIX HIIM KOPOUE IJIa-
CTHHKH, BEpXHHUE CHJSuMe, Oojee MENIKHe U y3KHe,
LIeJIbHOKpaiiHKe, KOPOTKO ONylIeHHbIE; [[BeTKH B MHO-
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TOIIBETKOBBIX MYTOBKaX, OTCTABJIICHHBIX OJlHA OT JpY-
rOM U CONMMKEHHBIX JIUIIb Y CAMOM BEPXYIIKH CTEOIs,
oOpasyrommx ummHHOE, 4—40 CM UL, COIIBETHE;
[IpunBeTHUKN TETPHOKpAHAE, JIUIMIITHYCCKUE, Ha
KOHIIE OCTpbIE, K OCHOBAHHIO CYXECHHBIE, KOPOTKO
OITyIIEHHBIE, IO KPasiM pECHUYATHIE, KOPOUE JaIIeUKH;
[IpumBeTHUKN IIeMPHOKpaifHUE, SIJUIMNTHYECKUE, Ha
KOHIIE OCTpBIE, K OCHOBAaHHIO CYy>KEHHBIC, KOPOTKO
OIIyIIEHHBIE, IO KPasiM pECHUYATHIE, KOPOUE JaIIeUKH;
Yameuka 6—8(10) MM U1, TOKpBITA OTCTOSIINMH
BOJIOCKaMH, TPS3HO-(PHOIETOBO OKpaIIeHHast, HeICHO-
JByryOasi, 3yOlbl €€ OJMHAKOBbIe, CpeqHHUU 3yOer
BEpXHEW TyOBl WIMPOKO-SIUIIEBUIHBIA WM TOYTH
OKpYTJIbIi, HA BEPXYILIKE OCTUCTO 3a0CTPEHHBIU, B
2,5—3 paza mmpe ocTanbHBIX, JAHIIETOBUHBIX, TOHKO
3aocTpeHHbIX; Benunk (14) 17—22 mm 1., cuHe-
JUIOBBI M BHYTPH TPU OCHOBAHWHU HIDKHEH TyOBI
KOPOTKO OITyIIeHHBIH; OpemK: TeMHO-(HOICTOBEIE,
stineBuaHbIe, 1,5 MM 1. 1 0,8 MM ToIII.

e. VI-VII; IIa. VII-VIII. Ha meOHUCTBIX, Kame-
HUCTBIX CKJIOHAaX, Ha OCHIISX, B pacllelIiHaxX CKal,
CpeIy BaJlyHOB OT PaBHUH JI0 BEPXHETO I0sICa TOP.

Tun:  eBpo-cuOUPb-BOCTOUYHOCPEAN3EMHOMOP-
CKHil.

11. D.nuratavicum Adylovii - Adylov (1987) In:
Opred. Rast. Sred. Azii 9: 361. 3. HypaTaBckuii.

CouBeTHs INIOTHBIE, B HU)KHEH YaCTH pacCTaBJIeH-
Hble. TpyOka uamieuykun WM paBHa 3yOLaMm HIDKHEH
TyOBI, IEHTPATBHBIHN 3y0el BepXHeH TyObl TPEYTONBHO-
naHUeTHbIM. Benuuk naneBbiii. MHoronetHuku. Jlu-
CThs 3y0OUaThIe, TEPUCTO-PACCCUCHHEIC.

Os.VI-VII I VIII.

Tun: HypaTaBCKU.

Ha menko3eMHCTHIX, MEOHNUCTHIX U KaMEHHUCTBIX
CKJIOHAX, Ha OCHIMAX, Ha TAJICYHHKAX B CPEeJHEM U
BEpXHEM I10sice TOp. DHIEMHUK.

12. D. oblongifolium Regel in 138.0-Ba sno6wur.
EctectBO3H., antpor. U atHorp. 34,2(1881)67.-Lipsky
in AHP.23(1904)204.- O. et B. Fedtsch. Consp. Fl.
Turk.5(1913) 149. — Schischk. in FLLURSS. 20 (1954)
461.- E.Nikit. in ®u. KuprCCP.9 (1960) 66. — Zak. ®1.
pact. 6acc. 3ep.2(1961)333.—Roldug. in ®n. Kazax. 7
(1964) 355.- Ovcz. Et Koczk. in HF Tadzhik 1 (1975)
n35. - Koczk. in ®n.TagxCCP. 8 (1986) 149.- 3. npo-
J0JITOBATOJMCTHBII.

Cre0nu MHOTOYHCIICHHBIE, IPOCTEPTHIC, PHUIIOI-
HUMAIOIIUECS, TPOCTHIE, KOPOTKO MyIHcThIe, 10-15 cMm
BbIC. BrIXoasiiye M3 pa3BETBICHHOTO TOHKOTO Ka-
ynekca. JIMCThsl MIMPOKOSHIIEBHUAHBIC, NHOTA MOYTH
OKpYTJIBIE, TYIIbIE, IPU OCHOBAHWH CEPLEBHUIHBIE, I'0-
POIYATO-IONACTHBIE, 10 KPal0 CUIBHO 3aBOPOUCHHEIE,
C BJABJICHHBIMH CBEPXY, C BBICTYIAIOIIUMH CHH3Y
JKUJIKaMH, BOJIOCHCTOIYIIUCTHIC, CHU3Y TyIIE OIyIIeH-
HBIC, HA KOPOTKHX MOXHATBIX COIBETHAX. [IpuIBer-
HUKHU JINCTOBUIHBIE, BECPOBHUAHO-KIMHOBHIHEIE. Ya-
meyka 13 MM g, 6.M. MOXHarTas, C paBHBIMH Tpe-
YTOJIBHBIMU OY€Hb OCTPhIMH 3yOriamu B 3 pasa Ooiee
KOPOTKHMH, 4eM TpyOka. BeHunk ¢uoneroBsrii, cHa-
PYXH OIyIICHHBIN, 25 MM ai1. Berpeuaercs Ha pocchl-
ISX U CKaJlaX B BEPXHEM IIOsICE TOpP.

Ls. VI . IX

Tun: 3anagHOTAHBLIAHB-KYyXUCTaH-KapaTerHH-
ajaiickuil.

Bunem [Onopa CCCP 1954. T- 20. 461].

13. Tloapox 4. Lallemantia (Fisch. et Mey.) A.
Budantz.

D. royleanum Benth. («Lallemantia royleana
(Benth.) Benth.

CpaBHHUTEIBHBIA aHATN3 MPEICTABUTENCH POJOB
Dracocephalum u Lallemantia mokasai, aro pasnuuust
MEXAYy HUMH CBOIATCS K HAIMYHUIO CKIAJOK HA JOma-
CTSIX BEpXHEH TyObl BEHUYMKAa Yy BHIOB poja
Lallemantia. B ocransaoMm, Buasl Lallemantia o6ia-
JTAIOT BCEMHM IPU3HAKaMH, XapaKTepHBIMHU ATl BUJOB
Dracocephalum. K HuM OTHOCSATCS OCTHCTO-3y0UaThie
MPUIBETHUKH, YIIJIOIICHHBIC IIBETOHOXKH, Yall€yKa C
KeJIBaKaMHU MEeXy 3yOlamu u ¢ 6oJiee IIMPOKUM LIeH-
TpaJbHBIM 3y0IIOM BepXHel T'yObl, a Takxke 0COOCHHO-
cTH (POPMBI U CKYJIBIITYPBI 9PEMOB.

Bcerpeuaercst Ha mec4aHbIX, CyleCUaHHBIX, CYTIIH-
HHUCTBIX TI0YBaX HA XOJMBI, PaBHUHE, [0 CYyXHUM CKJIO-
HaM B NIPErophsIX M TOpax B apUEBHUKAX, a TAKXKE KaK
COpHOE B ITOCEBAX.

Os. VI - VIl IIa. VI-IX

Tun:  eBpo-cHOMPH-BOCTOYHOCPEAN3EMHOMOD-
CKO-BOCTOYHOA3UATCKUI BUI.

14. D. spinulosum Popov in Journ. Turk. Branch.
Russ. Geori. Soc. 17 (1925) 28, tab. 4.- M.Pop. in
HFAM. 9 (1926) n°208.- Schischk. in FL.LURSS. 20
(1954) 466. - Vved. in Fl. Uzbek.5(1961)316.- Roldug.
in ®n.Kazax. 7 (1964) 358, tab. 41, fig. 6.- 3. xoJr0-
4ni.

CouBeTHs IUIOTHBIE, B HI)KHEH YacTH pacCTaBIICH-
Hbele. TpyOka damieyka paBHa 3yOIlaM HIDKHEH TyOBI,
LEHTPAIBHBINA 3y0ell BepxHel TyObl TpeyronbHO-JIaH-
ICTHRIM. BeHUNK CHHWM, JIMIOBBIM MIIN TAJICBBIN. JIn-
CThs 3y04aThie, IEPUCTO-pacceueHHbIe. MHOTOJIETHBIE
TPaBAHBIC PACTCHUA.

Ls. VI - VIl Ia. VII-IX

OHaeMuK. 3amagublii  TSIHbIIAHCKUI
CCCP 1954. T-20. 469; MaxmenoB ct-169.]

15. D. scrobiculatum Regel in 138.0-Ba mo0ur.
EcrectBo3H., antpon. UM osrtHorp. 34,2(1881)67. —
Lipsky in AHP. 23 (1904) 206.- O. et B. Fedtsch.
Consp. Fl. Turk.5(1913) 150.-Schischk. in FI.URSS.
20 (1954) 461.- E.Nikit. in ®x. KuprCCP.9 (1960) 67.-
Vved. in Fl. Uzbek.5(1961)310. — Zak. ®. pact. Gacc.
3ep.2(1961)333.—L. Vassil. in HFR. 93 (1966)n° 4607.
- Koczk. in ®n.TamxCCP. 8 (1986) 150.- 3. aMuaThlii.

CouBeTys TIOTHBIE, TOKHBIE MYTOBKH 2-4 1IBET-
KoBble. [IpUIIBETHUKU UEIbHOKpaWHbIE, KOpOYE ua-
meyky. Yamedyka HesicHO ABYryOas, mpsiMasi, LeH-
TpaJbHBIN 3y0el BepXHel ryObl JTaHIETHBINH WIN Tpe-
YTOJIBHO-JIaHIIETHBIH. BEHYHK PO30BBIH, 3HAYUTEILHO
JUIMHHEE YalledKH, BepXHss ryba cornyras. Cemena
MOPIIMHUCTO-TYEUCTHIC. JINCTBS epHUCTO-TI0NacTHEIC,
Ha KOPOTKMX Yepelka Win cuasdne. MHOTOJIETHHUKH.
Bcerpedaercss Ha KaMEHHCTBIX POCHIISIX, OIH3 JIETHU-
KOB B BepXHeM Tosice rop Ha BeIc. 2200-3800 M.H.y.M.

IOs. VI - VIl Ia. VI

Tun: Kyxucranckuit

Oupem[Piopa CCCP 1954. T-20. 462].

16. IToppox: Fedtschenkiella (Kudr.) Schischk.

Mouotunssiii moapoa. Bua: D. stamineum Kar et

[®@ropa

Kir.
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D. stamineum Kar et Kir. in Bull. Soc. Nat.
Mosc. 15 (1842) 423.- Ldb. FI. Ross. 3.9 (1849) 384. -
L ipsky in AHP. 26,2 (1909) 602. - O. et B. Fedtsch.
Consp. Fl. Turk.5(1913) 152.- Schischk. in FL.URSS.
20 (1954) 473. - E.Nikit. in ®x. KuprCCP. 9(1960) 70.-
Zak. ®m. pacr. 6acc. 3ep.2 (1961)332.- lkonn. Omp.
pact. ITam. (1963) 212. - Roldug. in ®n.Kazax. 7 (1964)
360, tab. 41, fig. 7.- Koczk. in ®n.TamxCCP. 8 (1986)
156.- Fedtschenkiella staminea (Kar. Et Kir.) S. Kudr.
in Not. Syst. Herb. Inst. Bot. sect. Uzbek. Acad. Sci.
URSS. 4 (1941) 6, fig.2. — Ikonn. Definit. Pl. Vasc.
Badachsch. (1979) 298.- 3. THIYMHOYHBIIA.

Mmoronetnee pacteHue 7—30 cM Bbic. Creban
MHOTOYUCJICHHBIC, BOCXOAAIINEC WJIU PaCIIPOCTEPTEIC,
OYCHb KOPOTKO OIYIIICHHBIC, MPOCTHIC WA BETBUCTHIC,
4acTo (PMOJIETOBO OKpaimieHHbIe, HrkHHUE JHUCThSI Ha
CPAaBHUTEIFHO JUIMHHBIX YepEIIKax, MPEBBIIIAIOIIX
IJIACTUHKY, CPEHUE Ha PaBHBIX IIACTUHKE U BEPXHIE
Ha 0ojiee KOPOTKHX, IIACTUHKA 5—15 MM I71. u mmp.,
OKpYTIIO-CepALEBUIHAS, TI0 KPassM OKPYTII0-3y0Uaras,
CBEpXY U CHHU3Y T'yCTO, CEpPOBATO OMYyIIEHHAs, YKOPO-
YeHHbIE TOOETH BBIXOIAIINE U3 [Ta3yX JINCTHEB C Oojee
MCJIKUMHU JINCTBAMMU, HBGTKI/I Ha KOPOTKHUX HBETOHOXK-
KaX, B JIO)KHBIX MYTOBKaX, 00pa3yIoIInX IIOTHOE CO-
[[BETHE Ha BEpXYIIKe CTEOJsI C HECKOJIBKO OTCTaBIICH-
HBIMH HIDKHUMH MYTOBKaMU; [[pUIIBETHUKH SHATICBUI-
HBIE, TYCTOBOJIOCHCTHIC, IIETBHOKpaiHUe Wwin ¢ 1—2
3y0IlaMu, paBHBIMH IIBETOHOXKE; Yarreuka rycro Oe-
JoBoJIOCHCTas, 6—9 MM L., IBYTYOas, BEpXHsI Ty0a
Hazape3aHa 110 1/3 Ha SHIeBUIHO-TPEYTONBHBIC 3YOIIEL,
HIDKHSSA TIOYTH JI0 OCHOBaHHS HaJpe3aHa Ha 2 JIaHIe-
TOBHIHBIX 3y0I1a, Bce 3yOIIpl ¢ ocTpokoHeunem, 0,5—
1 MM mi.; Benunk temHo-cuamii, 10—12 MM 1.,
cHapykxu OemnoBonocucTeiii; TpyOka ero HaBepxy
CJIeTKa PACHIMPEeHAa, BIBOC MPEBBIIACT BEHUYHUK; ThI-
YUHKU JaJIEKO BBICTYMAIOT U3 BeHunka; Opemnku site-
BUAHO-Tpexrpanubie. IlBeTeT B Uione - aBrycre, mio-
JIOHOCHT B aBTyCTE - CCHTAOpE.

gs. VI - VII . VII-IX

Tun: Ilpurnmanaiickuii. C apeansom ot ['opHo#t
Cpenneit Azun o 3anaansix ['umanaes.

Ha rimHHCTBIX mMecuaHO-KaMEHHCTBHIX CKJIOHAX,
Ha CKaJlaX, OCBHISAX U B TAJIEYHUKOBBIX pyciiaX TOPHBIX
PEK B cpeTHEM U BEpXHEM IIosice Top, Ha BeicoTe 2600-
4000 m HAO.yp.M.

BriBoabl. Pe3ynbTaThl aHanM3a MOKa3bIBaOT, YTO
B (iope Y36ekucrana pox Dracocephalum npescras-
neH 16 BUIOB pacnpeneNieHbl 5 cekuusaMu, | moacek-
musaMu 1 8 psitoM, 2 moapoaoM. Takum oOpasom, B
HacTosiiel padoTe MpoaHaIM3UPOBaHbl OCOOEHHOCTH
reorpauuecKoro pacupocTpaneHus 16 BUI0B U3 poaa
Dracocephalum Ha Tepputopun Y30ekucraH.

Bomnpocs! Mopdonoruu u cucremaruku poxa Dra-
cocephalum B nocnennue gecsiTuiieTrs ObUIA PACCMOT-
PEHBI B psiie TPYAOB OTedecTBeHHBIX OoTaHuKoB (by-
nmanmes, 1987, 1993; Maxmenos, 1991; Xynaitbepaes,
1971).

Pesusus pona Dracocephalum Y36ekucrana mpo-
BeJieHa Ha OCHOBaHMM Marepuaia (oHna repOapus
TASH, a takke COOCTBEHHBIX COOPOB aBTOPOB, CO-
OpaHHBIX M3 paslUYHBIX pailoHOB Y30eKkHucTaHa, a
TaK)Ke UCTIOJIb30BaHbBI TAHHBIC HEKOTOPHIX PErHOHAIIb-
HBIX (QIIop U ompenenureneii|2,3,4].

Crnucok Jutepatypsl
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SOME MORPHOSTRUCTURAL FEATURES OF THE LYMPHATIC CHANNEL OF THE
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AHHOTaNNA

B Z[aHHOﬁ CTaThC JAaHBI UCCIICIOBAHHEC HHMq)aTHHCCKOﬁ CHUCTEMBI IMUIICBOAA JOMAIITHETO MEJIKOI'O pOraToro
ckorta. Onucana METOAMKA IMMPOBCACHUA UCCICAOBAHUA B3ATUA U (I)I/IKCS.HI/Iﬁ nuccieayeMoro Mmarepuasia. OmucaHo
CTpOeHHE JTUM(PATHIECKUX KAIWUISIPOB B IIEHHOM, IPYJIHOM, OpIOIIHOM OTAeNax muineBoja. /laHo crpoeHue
JUM(ATHIECKUX COCYIOB M 00pa30BaHUs UX METEIb.

Abstract

This article presents a study of the lymphatic system of the esophagus of domestic small cattle. The method
of conducting the study of taking and fixing the material is described. The structure of lymphatic capillaries in the
cervical thoracic abdominal esophagus is described. The structure of lymphatic vessels and the formation of loops
is given.

KiarueBble cioBa: J'II/IM(I)a, J'II/IM(baTI/I‘IeCKaSI CHUCTCMBbI, KallWJUIAPbI, COCYHBI, CJ'IOfI, HOBCpXHOCTHLII}‘I,
TTyOOKUH, IeTIH, MEeWHOU, TPYAHOM, OPIOIIHOM, OTHEI.

Keywords: lymph, lymphatic system, capillaries, vessels, layer, surface, deep, loops, cervical, thoracic,

abdominal, department.

OyHkuuu uMEGaTHIECKOW CHCTEMbl MHOT000-
pazsbl. JInMpaTnyeckue Kanuusipsl pe30pOUpYIOT U3
TKaHel KOJIJIOMTHBIE PACTBOPHI OEITKOBBIX BEIIECTB, HE
BCaChIBAIOIINECS B KPOBEHOCHBIE Kammuisapbl. Ocy-
HIECTBIISIFOT, IOMUMO BEH, JIONOJHUTEIBHBIA JpeHax
TKaHEH, BCAaChIBAIOT BOJLy U PACTBOPEHHBIC B HEW KpH-
CTAJUIOUABL. A TaK K€ M3BECTHO, YTO JUMpaTHIEeCKas
CHCTEMa, pealln3yeT OapbepHYI0, IMMYHOJIOTHYECKYIO,
TEeMOMIOATHYECKYI0 U Apyrue (yHkimn. Jlnmbaruye-
CKO€ PYCJIO XapaKTEPHU3yeTCs] TOHKOCTCHHOCTBIO COCY-
JIOB IIPH OTHOCUTENBHO HeOOMbIIOM uX auametpe. [lo-
JYTIpo3payHble  JTUM(pATHYSCKHE COCYAbl, Oyay4n
HAIMOJHEHHBIMH, TIOYTH OeclBETHOH MO, OHH T0-
YTH HEPa3IMIMMBbl Ha (JOHE APYTHUX TKAHEH.

OTH 0COOCHHOCTH TUM(aTHYECKOro pycia, JTUM-
(haTH4yeCKUX COCYOB OIPEAEIIIET BOSMOXHOCTh UX UC-
CJIC/IOBaHUS TOJBKO NPH MX BBISIBICHUH ITyTEM HAIOJN-
HEHUS Pa3JInYHOTO POJA BEIIECTBAMH.

Crenytomei 0cOOEHHOCTBIO TMM(AaTHIECKUX CO-
CYZI0OB BO3MOKHOCTb PEHTPOTPaTHOTO TOKa TUMQHI , a
BMECTE C TEM M COOTBETCTBYIOIIETO HAMTOJIHEHHS UX Ka-
KUMU - 100 BemecTBamu [1,2,7]. YkazaHHBIE Xapak-
TEpHbIE YEPThl CTPYKTYPHI JTUM(PATHIECKOH CHCTEMBI
MOCTABUIIN B TECHYIO 3aBHCUMOCTb HAKOTIJICHHS CBEJIE-
HHH 0 ee MOP(HOIOTHH OT pa3padOTKH METOAOB U TeX-
HHKH €€ UCCJIeOBaHMSI.

[Ilupokoe pacnpocTpaHEeHUE HCCIENOBATENEH
HHMd)aTquCKOﬁ CHUCTEMBI, MMOJYYHTI METOJ UHTCPCTU-
[UATFHON WHBEKIUHU JIMM(PATHYECKHX COCYIIOB, B CO-
YETaHUM C MaKpO- MHKPOCKOIMYECKUMHU HCCIICIOBaA-
HUEM. BHyTpuTKaHeBas HHBEKIHUS JUMGPATHYCCKUX
COCY/IOB KpaCSIIUMH MacCaMu Ta&T BO3MOXKHOCTbD U3Y-
9UTh POPMY KaTMIUISIPOB M COCY/IOB, HO C €€ TTIOMOIIBI0
HENB3sl MCCIEeNOBAaTh CTPYKTYpy CTEHKY COCYIOB W
Tpexae Bcero sHuoTenws. [ BeLsICHeHUs MopdoIo-
THYECKUX OCOOCHHOCTEW PHAOTENHS JTUM(PaTHIECKIX
KarmuJuIIpoB U COCYA0OB IMTPUMEHAIOTCA METOABI UMITPC-
THAIlUU WJIN UHBCKIUU UX CJ'Ia6I)IMI/I pacTBOpaM HUT-
parta cepebpa.

ITo cOBpeMEHHBIM MPEACTABJICHUSIM OCHOBHBIM,
OTpeNeISIIOIUM (DYHKIIMOHATBHBIM 3HAUYCHUEM JTHUM-
(daTHYECKOW CHCTEMBI SIBJISIOTCS HAYalbHBIN, KOpHE-
BOH OTHEeNm ee pycia, MPEACTaBIICMBIA JTUMQaTude-
CKAMU Kamuiipamu. [lol HUIMH MOHHMAIOT CIIETO
OKaHYHBAIOIINECS SHAOTCIUATBHBIC TPYOKH, MPOHH-
3BIBAIOIIE OCHOBHOE MPOMEKYTOUHOE BEIIECTBO CO-
SIMHUTENFHON TKaHW OONBIIMHCTBA opraHoB. CTeHka
TUMQPATHIECKUX KaMWULIPOB 00pa3oBaHa OTHUM
CJI0€M KJIETOK SHIOTEIHS.

ITo MHEeHMIO OOJIBIIMHCTBO MCCIIEA0BATENIEN OHA,
B TMPOTHBOIIOJIO)KHOCTh KPOBEHOCHBIM KaIMIIISIPAM,
nuineHa 6asanpHoi MeMOpansi [1,2,3,4,6,7]. Baeninss
dbopmMa JTUMPATHYSCKUX KAMWUIAPOB YPE3BBIYANHO
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pasHooOpa3Ha. OHU MOTYT OBbITh, TIOJJOOHO KPOBEHOC-
HbIM KanwuisipaM, HUJIAHAPUYECKUMH, HO Tropasao
yalmie XapaKTepU3yIOTCs MPUYYUIMBOCTHIO BHEIIHEH
(hopMBI BcieICTBHE HAMYHS Pa3HOOOpa3HOTo pazMepa
pacuIMpeHuil WM Ha000pOT CY)KUBaHUH, CIIETIBIX BbI-
poctoB, B3ayTHH. JInMpaTHdeckne KammuIapbl, Kak
MPaBWJIO TOJIIE KPOBEHOCHBIX, MX IHAMETP KOJeO-
nercs mexay 50-200 mxwm. Jlumdatndyeckne Kammi-
JSIPBI MHOTOKPATHO aHACTOMO3HPYS MEXITy co0oif 00-
pasyloT ceTn TMM(paTHIECKUX Kanuuisipos. B mecrax,
T/l CIMBAIOTCS HECKOJIBKO KAMJUIIPHBIX IIETENb, BO3-
HHUKAIOT JMMdaTHueckue CUHYChl M 03epa, 00pasys
CCTH J'[I/IM(I)aTI/I‘IeCKI/IX KarmuJijigapoB.

Taxke NOBOJBHO Pa3HOOOPAa3HBI, KaK B OTHOIIIE-
HUH (HOpMBI 00pa3yIoMuUXCsl KAMHUISIPHBIX TIETENb, TaK
Y B OTHOIIIGHHH TIOCKOCTEH UX PacIioi0KEHHS U CBSI3U
MEXIy OTIEIbHBIMHU CETAMH. A Tak e YCTaHOBJIEHO,
YTO APXUTEKTOHMKA ITHX KalMIIIPHBIX CeTel Haxo-
JUTCSI B TECHOM 3aBUCHMOCTH OT CTPOEHHS OpraHa B
LIEJIOM ¥ COEZIMHUTENBHON TKaHH, B KOTOPOIt pacmoina-
TalOTCSl ATU KaWULIPHl U B YaCTHOCTU OT BOJIOKHH-
CTBIX €e CTPYKTYp [4,5,6].

B ongnux ciyyasx, nuMQarHueckue CeTH, pacro-
JIararoTcs B ONPEIeNIEHHBIX TNIOCKOCTSIX M aHACTOMO3BI
MEXKIY CETAMU, PACIOJIOXKECHHBIC B Pa3/IMYHBIX IJIOC-
KOCTSIX - HEMHOTOYHCIICHHBL. B Ipyrux ciydasx - ceTh
TMM(paTHYeCKUX KallLLIPOB HE OrpaHWYeHa KaKou-
HUOY/Ib OJJHOM IUIOCKOCTBIO, @ PAcIpPOCTPaHAETCs BO
BCEX HAIPABJICHHUSAX, aHACTOMO3BI MEXAY CETSIMH, 3a-
JI0)KEHHBIMH B PA3HBIX INIOCKOCTSIX, HACTOJIEKO MHOTO-
YHCJIEHHBI, YTO TEPSETCS BO3MOXKHOCTH M30JIMPOBATH
OJIHY CEThb OT Apyroi. [leTnu KanmuIIpHEIX TUMpaTh-
YECKHX CETeH NMEIOT PA3IHIHY0 ()OPMY, HHOT 1A aXe
B OTHOM H TOM k¢ oprane. OpHeHTaIuy KaUIIPHBIX
METEb 3aBUCUT OT HAIIPaBJICHUA COCAUHUTCIIbHOTKAH-
HBIX BOJIOKOH, B MECTE DPACIOJIOKEHHUS KaIlUIUIIPOB
[JI.B. Yepnsbrienko u ap. 1983].

Ocoboe BHMMaHUE B TIOCIIE/IHEE BPEMsI UCCIIE0-
BaTeIH JTUM(PATHIECKON CHCTEMBI Y/CNSIOT CTPOCHUIO
9HI0TENNS TMM(ATUIECKUX COCYI0B, B YACTHOCTH Ka-
MIJUBIPOB. DTO CB3aHO C M3Y4YEHHEM BOIIPOCOB TPaHC-
MIOpTa BEIIECTB U3 TKAHEBOH )KUAKOCTH B IIPOCBET JINM-
(haTrueckux KammwuipoB. bonpmol wHTEpec ¢ ATOH
TOYKH 3pEHHS MTPEACTABISAECT XapaKTep COCAMHEHNS JH-
JIOTETHOIIUTOB 1 0COOEHHOCTH MIPOCIIOEK apTHPO(PHITH-
HOTO BEIIECTBA, PACOI0KEHHOTO B MECTaX COEINHE-
HUS KJICTOK W BKIIFOYEHHOI'O B IIPOTOILIA3MYy JSHAOTC-
nus. JlumpaTrdeckue Kanwupbl OTIMYAIOTCS OT
KPOBEHOCHBIX OTCYTCTBHEM 0Oa3zallbHOH MeMOpaHbI, a
TaKKe SH/IOTENUAIBHBIE KIETKH JUM(pATHYECKUX Ka-
NHUIIPOB 00Jiee KPYITHBIE NMEIOT 3HAYNTEIbHBINA pa3-
Mep B MONEPEYHNKE, B KPOBEHOCHBIX KalMIIsIpax OHU
MeJby€ U BBITSIHYTHI B JUIUHY [4,5,6,7].

JlumdaTndeckre coCypl COCTOAT M3 OTEIBHBIX
CTPYKTYPHO-(DYHKIIMOHATBHBIX EIWHUI] KIIAMaHHBIX
CETMEHTOB I JUM(paHTHOHOB, BBITOJIHSAIOMINX POIb
HacocoB. KitanaHHEI CeTMEHT ecTh YacTh TUMQaTnie-
CKOTO COCyZAa MEXIy AByMs KiamaHamu. B kaxmgom
IUM(aHTHOHE pa3IMyaloT NPOKCUMANBHYI0 W Ju-
CTaJbHYI0 YaCTH, MEXIY KOTOPBIMH HaXOJHUTCSI MBbI-
mieyHasi Mamxerka. KonnuecuBo cocysa, 4yeM TOHILE
COCYy, TEM OTYCTIIUBEC BBIABIIACTCA pa3HUIla MCKIAY

MBIIILE COAEPIKAIeH YacThlo, HaXOMsIIEHCS B Cpejl-
HEH 4acTH KJalaHHOI'O CerMeHTa U 6e3M]:lH_le'~IHOI‘/II 06-
JIACThIO.

MaTtepuaja ¥ MeTOABI HCCJIEI0BAHMSA.

Marepuan 1ist uccienoBaHnii MOp(HOCTPYKTYpBI
TUM(PATAIECKOTO pyciia MEJIKOTO POTraToro KUBOTHBIX
B3AT B yOOMHBIX Iexax MICOKOMOMHATa M Y YaCTHBIX
JUII TTocTIe 32005 KITMHUYECKH 3I0OPOBHIX )KUBOTHEIX.

OOBEKTOM HCCIIEAOBAHNN OBLI IMUIIIEBOL MEJIKOTO
poratoro ckota oT 18 xuBoTHBIX. MccnenoBanus mpo-
BOJWJIMCH TIPH TIOMOIIA MaKpO- H MUKPOCKOTIMYECKIX
HCCIIEI0BaHUM.

JIumdaTuyeckyro CUCTEMY MHUINEBOAA KUBOTHBIX
HCCIIEOBAIM IIyTEM BHYTPUTKAHEBON MHBEKIUM pa3-
JINYHBIMU KpacsALIUMU BeLIECTBAMU, CHHEHN Maccoii ['e-
para, TyIIW, >XEJaTHHA TaK >K€ HCIIOJIb30Bajach MU
Mmacca Credannca. B kauecTBe Kpacsmiero BellecTna
HCTIOJIH30BAJH OPAH)KEBBIA KaIMHA.

Wabexnmro muM(aTHIecKOH CHCTEMBI — KaITHILIs-
POB ¥ COCYJIOB TIPOBOIFUTH METOJOM BHYTPHUTKAHEBOM
(aemnpsiMoit) nabeKIMA. CTENIeHN HATIOJTHEHHUS COCYI0B
OTIpeeTSUTH BH3YaIbHO.

[lpu BBeleHUM CyCNEH3MHM B CIHM3UCTYIO 000-
JIOYKY MUIIEBO/IA, ECIIM Macca Molaaania B IuMdariye-
CKO€ pyCIi0, MBI HaOJIIOaTH, KaK OHa OBICTPO HAIOJ-
HSUIa COCYyIIbI, BCIIEACTBHE 4Yero 0o0O3HAYanoch CETh
muMpaTrdecknx cocynoB. Ecim B Mecra BBeneHHs
Macchl 00pa30BalICsl JKENBAK, 3TO CBUJIETEIECTBOBAJIO,
YTO KpacsIias Macca He monajia B TMMQpaTHIecKue co-
cy sl Kamuisipel. [locnie HanuBKY HCCIenyeMbIil 00b-
eKT OOMBIBaICS TEIUTON BOJION U (hpukcupoBaics B 2 %
pactBope opmMairHa B TeUeHIH 3 THEH, a 3aTeM mepe-
Hocuiicst B 10 % pacTBop, rae 00beKT HaXOJHUICS B Te-
yennn 10 gHEn.

Janee npenapat npoMbIBaJId B IPOTOYHON BOJE U
C KaXI0T0 OT/IesIa MHUIIEBO/Ia BhIPE3aid YYaCTKH C XO-
POIIO BBHIPQYKEHHBIM HATIOJIHEHUEM COCYJIOB JUISl U3T0-
TOBJICHHUS MTPOCBETBIICHHBIX mpenaparoB. C 3Toil 1e-
b0  OOBEKT TIOCIENIOBAaTEIbHO MPOBOAWIN Uepe3
cptel 707,757, 80°, 96° o 24 yaca u B aGCOTIOTHOM
criupte — 12 yacoB. OOGe3BOKEHHEIE, TAKUM 00pa3oM,
MperapaThl MPOCBETISUTICH B METHIIOBBIM d(hUpPE CaTIH-
LUIOBOM KUCIOTHI.

[lepen momemnieHneM B CAWIMIOBYIO KHCIIOTY,
MperapaTsl MOCiie a0CONMIOTHOTO CIHPTa IPOMOKAIN
THIATENBHO (GHIBTPOBaHHOW Oymaroii. B pesynbrare
MIPOBEACHHBIX HCCIICAOBAHUHA B CIU3UCTOIN 000I0UYKe
MUIIEBO/Ia HAMH OOHAPYKEHbI CETH JTUM(pATHIECKUX
KalJUISIPOB U CIUIETEHUS] BHYTPUOPTaHHBIX COCY/IOB.

CyIecTByeT ABE ceTH JIMM(PATHYCCKUX KaITUILIS-
pOB - TMOBEpXHOCTHast M TiayOokas. IloBepxHocTHas
ceTh JIMM(pATHYCCKUX KAMWULIPOB PACION0XKEHA B
COOCTBEHHO CIIM3HCTOM CIJIO€, KaIMUIIPhl TITyOOKOTro
CeTH B MOJICIM3HCTOM cjoe. B aToMm jxe cioe Haxo-
IUTCS U CIUIeTeHHe cocynoB. Popma muMbaTHIeCKuX
KaIMIISIPOB BecbMa pa3HooOpas3Ha B pa3IMYHBIX OTIe-
JIaX MMUMIEBO/IA, OJJHOTO U TOTO K€ JKUBOTHOTO. OHH MO-
T'YT OBITh U3BIJIUCTHIMH, YIIOIICHHBIMU, HEPOBHBIMH.
Pexxe BcTpeuanuch nuMQaruueckue Kanuuispbl HMe-
IOIITHE IPaBIIIBHYIO POpMY, Takue TUMpaTHIecKne co-
CyAbl BCTPEYAJIUCH B 6OHbLLlOM KOJIMYCCTBC B IMOBEPX-
HOCTHOW ceTH. Kamwiisipel MOBEpXHOCTHOM CEeTH Kak
OyATO «BTHCHYTHIE» B TKaHW COOCTBEHHO CIIM3HMCTOMN
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000s104kK. MHOrHE Kanwuispsl 00euXx ceTell HaunHa-
IOTCA B BUIC 6yJ'IOBOBI/lZ[HI)IX, OCTPOKOHCYHBIX, MTAJIbIIC-
BUJIHBIX 00pa30BaHUH.

Jlumparnyeckre Kamwuisipbl KakK ITOBEPXHOCT-
HBIE, TaK ¥ NIyOOKHeE, COEUHSSCH PYT C IPYroM, 00-
pa3yrot e, Gopmupyromue cetu. CIusHuS TuMda-
THYECKHUX KAIMUIIPOB MIPOUCXOIUT MO PA3THIHBIMU
yTJIaMH, Y6l MOTYT OBITH HPSMBIMH, OCTPBIMH, TY-
IBIMH. B MecTax cimsHMS KanuuIsipoB MOTYT 00pa3o-
BaThCS PACIIUpPEHUs - JakyHHL [leTnm cereilt 0OBIYHO
3aMKHYTBIE, HE IIPEPHIBHBIE HEKOTOPHIE U3 HUX BKIIIO-
YaloT B ce0sl Clerno HaYMHAIONIMECs KaIlWJUISpBL.
dopma et ceTei pasHooOpasHasi.

MEI HaOIIOAAIN TIETIM OBaJLHOM, OBAJILHO - BEI-
TSHYTOH, TpeyroapHO#, npsiMmoyronsHoi ¢opmsl. [o-
BEPXHOCTHAsI CEThb JUM(PATUYECKUX KaHJUISIPOB CIIH-
3UCTOH OOOJIOYKH IMUIIEBOAa OPHEHTHPOBAHBI BIOJb
oprana. 13 riry0okoii cetnt TuM(aTHIECKNX KarnIs-
poB OepyT Hayaso BHyTPHOPTAHHBIE COCYTBI, PE3KO OT-
JTMYAONINECs OT KalMUIIPOB YeTKOOOPa3HBIM BHIOM,
BO3HMKAIOIIUM U3 - 32 HAJIMYMS B HUX KJIAaHoB. [{na-
METp UX KoJeOsIeTcsl B 3HAUUTEIbHBIX MIPEEax.

Cocynbl, COeUHSIACH MEXAY C000il MHOrOYHC-
JICHHBIMH ~ aHACTOMO3aMH, O00pa3yloT CIUIeTEHHS,
(opma cocynoB Onn3Ka K IHIMHAPHYECKOM, KOHTYPBI
UX CTEHOK B OCHOBHOM POBHBIE, TJIaJJKHe, HO OBIBAIOT
MOKPBITHIMU BBIITYKJIOCTHIO ¥ BAABJICHUSIMH, YTO IPH-
JlaeT UM 1epoxoBarocTh. CIUIETeHHE COCyIOB KaK Ka-
MAUTIAPOB OOBIYHO OPHEHTHPOBAHO IO JUIMHE IHIIE-
Boja. VX crereHMM BHYTPHOPTaHHBIX COCYIOB 1-TO
nopsiika OepyT Hadano JIuMQaTHIecKue cocyabl 2-TO
MOpPSIIKa, KOTOPBIE PACIIOIOKEHBI B IOJCIH3HCTOM
CJIOE M HaMpABIIIOTCA K MECTaM BBIXOJa U3 OpraHa. A
TaK B CBOWX HCCIICOBAHUAX JHUM(ATHIECKONH CH-
CTEMBI, MBI HaOJIFOJIAJIU, YTO ISl ATUX COCYJIOB XapaK-
TEPHBI HUIMHApPUYECKas (hopMa M YETKOOOPA3HOCTD.
JnaMerp BHYTPHOPTAaHHBIX COCYIOB 2-TO TOpSIKa
Ooutbllle [raMeTpa COCY/IOB CILIETEHHsI, OJTHAKO HEKO-
TOpBIE U3 HUX MMEIHM M TOpa3jo MEHbIICH Auamerp,
4eM COCY/IbI CIIETCHUSI.

JlumaTndecku cocy bl TI0 CTPOSHUIO pa3/IeiiIn
Ha COCY/IbI IEPBOTO U BTOPOTO nopsiaka. [lepBrie Haun-
HAJIMCh W3 KAMMUIIPHBIX CETEH M, COSUHSIACH MEXKIY
co0oi, (hOpMHUPYIOT CIUIETEHHS, PACIIONIOTAIOIINECS B
MOJICITU3UCTON OcHOBe. B MecTax crnusHus 4-6 mumda-
THYECKHX COCYIOB IMEPBOTO MOPSIKA MOJCIU3HUCTOrO
CJI0osi 00pa3yloT pacIIMpPEeHUs] OBAIBHOW WIIM MHOTO-
yroJjbHOU popmbl. M3 3THX pacumpeHnn 6epyT Havaio
TuM(paTHYeCKUE COCY/Ibl BTOPOTO MopsiaKa. Takue co-
CYZIbl pacIoIoTaIuCh YK€ Haj CEThIO TUM(PATHUECKUX
KaNWULSIPOB W CIUICTEHHH JIMM(ATHYECKHX COCYIO0B
MIEpBOTO TOPSIIKA MOJCIU3UCTON OCHOBBI. JIluMdaTn-
YecKHe COCy/bl BTOPOTO MOpPSKa OPHEHTHPOBAHBI 110
JUIMHE opraHa. B mieiiHoM yacTu MUILEBOAA MEIKOTO
poraToro ckoTa IMM(paTHIEeCKHE KaMUIAPhI XapaKTe-
PHU3YIOTCA HM3BHIMCTOCTBIO M HAJIMYHEM CYXCHUH M
pacumpenuii. Kammmmsapel, coeqwHssACh, 00pa3yroT
NETJIM MHOIOYTOJIbHOM, TPEXYrOJbHOM M YEeThIpeX-
YTOJIbHOM (POPMBI.

®opma MMpaTHUECKNX KaMUIIPOB pa3indHa -
nyrooOpasHasi, okpyriias. Kanuisipsl moBepXHOCTHON
CeTH pacIoJIOTaloTCsl Tylle, YeM IJyOOKOW ceTH, B

IPYJHOM OT/EJe MHIIEBO/A Y HCCIIEAYyEMBIX JKHBOT-
HbIX. B mIeiiHOM OTzEee MpeacTaBlIeHbl IOBEPXHOCT-
Hasl U NIyOOKasi ceTh KalMJUISIPOB, TaK )K€ CIUIETCHUS
BHYTPUOPTaHHBIX COCY/IOB, PacIojIOratoyecs B HOA-
cnm3uctoi ocHoBe. [leTyim o0enx cerell KamuIIpOB
HMEIOT pa3HooOpa3Hyio (GopMy, OHH OBIBAlOT OBAJb-
HBIMH, TPSIMOYTOJIBHBIMHU, TPEXYTOIbHBIMI M MHOTO-
YTOJBHBIMHU. DTH TETJIN, KaK IPABUIIO, BEITSHYTHI B OC-
HOBHOM BJIOJIb ITUIIIEBO/A.

B OpromHoi#t wactn mwmmieBoga IMM(aTHIECKUE
PYCIJIO MEJIKOTO POraToro KHBOTHOTO MMEET CIIEIyI0-
e 0COOEHHOCTH apXUTeKTOHHKU. CeTh nuMdaTnde-
CKMX KalWUIIPOB TIYOOKOrO CJIOSl CIM3HCTON 000-
JIOYKH THIIEBOJIA KUBOTHBIX CKJIA/IBIBAIOTCS, B HETIN
OBAJILHOW, TPEXYTOJLHONH M MHOTOYTOJbHOU (HOpMBI
0e3 ompexpencHHOW opueHTanmu. CeTh TuUMdarnde-
ckux KanmwuisApos rycras (130419 wr/mm?). CeThb M-
(baTndeckoro pycia IIPOHU3BIBAET BCIO TONIIY CIH3H-
cToit o0omouky numesoaa. Cetn MMMMATHIECKUX Ka-
MIUIIPOB  COOCTBEHHO  CIM3HCTOH  OOOJNOYKH
OpIOIIHOTO OTZEeNa NHIIEBOJA MEJNKHX JKHBOTHBIX
IIPeACTaBICHAa MHOTOUHCIEHHBIMY KallWJIJISIpaMu, IIPo-
HU3BIBAIOIMMHU COOCTBEHHYIO MBIIIILY CIIU3UCTON 000-
JIOYKH, U COEJIMHEHA C CEThIO JIMM(AaTHUECKUX KaIHil-
JISIPOB HOACIHU3UCTOTO CIIOA.

3akJ0ueHue.

Takum 00pazoM, B XOj€ HalIMX HCCIENOBaHUIN
YCTAHOBJIEHO, YTO BHYTPHOpPraHHOE JUM{QaTHUECKHE
PYCIIO CIM3UCTON 000IOYKH MUIIEBOA y UCCIEOBAH-
HBIX )KUBOTHBIX COCTOUT B OCHOBHOM M3 INTOCKOCTHBIX,
OJTHOCTIOWHBIX TIOBEPXHOCTHOH U TITyOOKOH CeTel IiM-
(aTnvecKux KamwuIApOB M CIUIETCHUH JUMQaTnye-
CKHX COCY/IOB.

IToBepxHOCTHAsA ceTh TMM(pATHUECKUX KaIMILIS-
POB PAaCIOJIOKEHA B COOCTBEHHOM CJIO€ CIIU3UCTON
000J104KH, a TITy0O0Kast ceTh TMM(PATHIECKUX KAWL~
POB ¥ CIUIETEHHE COCY/IOB - B IOZCIM3UCTOH OCHOBE.

KanuisipHble ceT U CrijIeTeHUs TUM(paTHIeCKIX
COCYJIOB Ha BCEM MPOTSHKEHHU IHIIEBOJA NPE/ICTaB-
JISIOT €AMHYIO CHCTEMY, KOTOpas KpaHHAIbHO CBsI3aHa
C TAaKUMH K€ CETSAMH KaIWUIAPOB U CIUIETEHUS COCY-
JIOB TJIOTKH , @ Kay/aJbHO TIEPEXOAUT B TAKOBBIE XKe-
TyaKa.

JImmdarndeckne KamuuBIpel 00enX ceTel Xxapakx-
TepU3yIOTCsl OONBIINM pa3HOOOpa3ueM BEIHYMHBI H
BHemHerd Gopmbl. CeTH TMM(paTHUECKUX KaIUIUIIPOB
U CIUIETEHMSI COCYZOB COCTOSIT M3 merelb. [leTnu ka-
IWULIPOB M COCYZIOB MMEIOT BECbMa Pa3’HOOOPa3HYIO
(OpMy M OpUEHTAINIO BBITSHYTOCTH.
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AHHOTaNNA

Pa3paboTaHa cTpyKTypHasi MOJIeJb JJIs IPOTHO3a U TIOMCKOB JIMa30HOCHBIX KUMOEPIINTOBBIX TEJl B Mpejie-
nax Hakprackoro moss. OHa CONEPI)KUT JIBa OCHOBHBIX 3JIEMEHTa: 1) PYJOKOHTPOIHPYIONIUI pa3ioM riry0oKoro
3aJIOKCHUA, cnyncanmﬁ KaHaJIOM IoAbEMa paciiiaBa OT MarMaTU4€CKUX KaMep K IMMPUIIOBEPXHOCTHBIM I'OPU30H-
TaM, 2) MPUITIOBEPXHOCTHBIC CTPYKTYPBI JIOKAJIBHOT'O PACTAKCHHNA, HA YUAaCTKaX COIPSIKCHUA pa3jioMa CEBEP-CEC-
BepO-BOCTO‘{HOﬁ OPUCHTHUPOBKU C pPa3jiOMaMU BOCTOK-CEBCPO-BOCTOYHOI'O HAIPABJICHUS. COBOKyHHOCTL nepe-
YHCJICHHBIX 3JIECMCHTOB OIIPCACIIACT CANHBIC (bHIOI/IZ[OHpOHI/IHaeMBIe 30HBI, 6J'Ial“0HpI/I$ITHLIe JUIA q)OpMI/IpOBaHI/IH
aJIMa30HOCHBIX KI/IM6CpJ'II/ITOBBIX TCII. Pa3pa60TaHHa$1 MOJCIIb OblL1a NpUMCEHCHA Ul aHaJin3a CXEMbl pa3ioOMOB
HakprHCcKOTO KI/IM6epJ'II/ITOBOFO I10J14, OTpa)KaIOHICﬁ 0COOEHHOCTH CTpPOCHUA CCTH PA3JIOMOB, ITPOSABJICHHBIX B IIPC-
nenax GyHIaMeHTa miaThopMbl M 0CaJT0YHOTO YeXJIa H3ydyaeMol TEpPUTOPHHU. Y CTAHOBIICHO, YTO Pa3iIoMbl QyH-
JaMeHTa 1mIatopMbel 00pa3ylOT OPTOTOHATIBHYIO CETh, NMPEICTABICHHYIO NU3BIOHKTHBAMH CEBEPO-BOCTOYHOM
(Bumoticko-MapxuHCKas 30Ha) U ceBepo-3anaanoii (CpenHe-MapxuHCKas 30Ha) OpHEHTHPOBKH. B miatdopmen-
HOM 49€XJIC, K YKa3aHHBIM HaIIPpaBJICHUSAM Pa3JIOMOB ﬂ06aBJ'IHIOTCSI Pas3I0MBI CEBEP-CEBEPO-BOCTOTHOI'O U BOCTOK-
CEBEPO-BOCTOYHOI'O HpOCTPIpaHI/Iﬁ, HUMCIOIIUE ONPCACITIAIOIICC MPOTHOCTUYCCKOC 3HAYCHUEC I paCCManI/IBaeMOﬁ
TEPPUTOPUU. AHATIHU3 Pa3IOMHOMN CXEMbI MIPU MOMOIIHM Pa3pabOTaHHOW CTPYKTYPHOU MPOrHO3HO-TIOMCKOBOM MO-
JCJIN MO3BOJIUIT OUCHUTH OCTATOYHBIC MEPCIECKTHUBLL KOpeHHOﬁ anMaszoHocHocTd HakbIHCKOro momns u BbIJICJIUTH
B €ro npeaeiax BoOCEMb YyYaCTKOB, IEPCICKTUBHBIX MO CTPYKTYPHBIM NPEANOCBUIKAM Ha 06Hapy>1<eHI/Ie HOBBIX
KI/IM6epJ'II/ITOBLIX TCII.

Abstract

A structural model has been developed for forecasting and searching for diamond-bearing kimberlite bodies
within the Nakyn field. It contains two main elements: 1) an ore-controlling deep-laying fault, which serves as a
channel for lifting the melt from igneous chambers to near-surface horizons; 2) near-surface structures of local
stretching, in areas of interfacing of the north-northeast orientation fault with east-northeast direction faults. The
set of listed elements defines single fluid permeable zones favorable for the formation of diamond-bearing kim-
berlite bodies. The model developed was applied for analysis of the fault scheme of the Nakynsky kimberlite field
reflecting the structure of the fault network developed within the platform foundation and the sedimentary cover
of the studied area. It was established that the platform foundation faults form an orthogonal network represented
by disjunctives of the northeastern (Vilyuy-Markhinsky zone) and northwestern (Middle-Markhinsky zone) ori-
entations. In the platform cover, faults of the north-northeast and east-northeast extensions are added to the indi-
cated fault directions, which have a determining predictive value for the territory under consideration. The analysis
of the fault scheme using the developed structural forecasting and search model made it possible to assess the
residual prospects for the primary diamond-bearing nature of the Nakyn kimberlite field and to identify eight sites
promising for the discovery of new kimberlite bodies.

KiroueBble c10Ba: KOPSHHBIE MECTOPOXKICHHSI aTMa30B, KUMOEPIUTOBas TpyOKa, pa3iioM, MPOrHO3HO-TIO-
HCKOBas MOJICIIb, JIOKQJTLHBIA IIPOrHO3.

Keywords: indigenous diamond deposits, kimberlite pipe, fault, forecasting model, local forecast.
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Beenenne

IlocnenHue necaTuneTus Ui aliMa30NOMCKOBOM
Te0JI0rHU XapaKTepU3yTCA PE3KUM COKpPAIEHUEM KO-
JIMYECTBA BHOBb OTKPBIBAEMBIX KOPEHHBIX MECTOPOXK-
JIEHUH aIMa3HOTO ChIpbsl. DTO MPOUCXOAMUT U3-3a 3HA-
YUTEJIILHOTO YCIOKHEHUS T€0JI0THIeCKOl 00CTaHOBKH
Ha TOMCKOBBIX IUTOMAAX. bombire MoniHOCTH TIepe-
KPBIBAIOIINX OTIOKEHHH, a Tak)Ke MINPOKOE Pa3BUTHE
TPANIOBBIX MHTPY3UH B HMX IpPEAETax HAKIAAbIBAIOT
CYIIECTBEHHBIE OTPAaHWYCHUS Ha NMPUMEHEHHE CTaH-
JApTHOTO Te0JIOr0-Te0(hU3NIECKOr0 KOMIUIEKCa METO-
JIOB OIIOMCKOBaHUs. BBIX0IOM U3 CI0KUBLIEHCS CUTY-
allid MOXKET CIIY)KUThb pa3paboTka M BHEAPEHUE B
MPAaKTUKY TI'e0J0Tr0-pa3BeAOYHBIX paboT HOBBIX IIPO-
THO3HO-TIOMCKOBBIX ~MoJieNiel, Oasupyromuxcss Ha
MPEAINOChIIKAaX M MpU3HaKax, “‘padoTarommx’ Ha “3a-
KpBITBIX miaomansix. K TakoBBIM MOXXHO OTHECTH
CTPYKTYpHBIE TIPU3HAKK - HAanOOJee YCTOMIMBEIC IS
BCEX IPOTHO3HBIX TAKCOHOB M, B YACTHOCTH, IJISI JIO-
KaJbHBIX KUMOEPIUTOKOHTPOIUPYIOMIHUX CTPYKTYP.

Pasnmombl (pa3ioMHBIE 30HBI) IPEACTABIISIIOT CO-
6011 yHHBEpCAIBHBIE CTPYKTYPHBIE €IUHHUIIBI, HCIIOb-
3yeMble IpPU TNPOTHO3HBIX IOCTPOCHHUAX B paMKax
HEepapXUUecKOl CHCTEMBI TaKCOHOB, IPUHSATHIX B all-
Ma3HOM reosiormd. HauuHasg ¢ MuUHEpareHM4ecKou
30HBI U 3aKaHYMBasi KUMOEPIUTOBBIM TEJIOM, pa3phIB-
HBIE HapyLIeHUs] OT TIyOMHHOTO pasjioMa 0 JIOKab-
HBIX 30H TPEUIMHOBATOCTH, BBIICJSAIOTCS B KadecTBE
COCTABHBIX 3JIEMEHTOB ITONCKOBBIX OOBEKTOB, COOTBET-
CTBYIOIIMX MacIuTady paboT. DTo MO3BOJISET paccMat-
pHBaTh pa3pbIBHBIE CTPYKTYPHI KaK OAWH U3 OIIpEes-
OIX (paKTOpOB KOHTPOJS KMMOEpPIUTOBOIO Marma-
TH3Ma, a caMy THUIOT€3y MPOCTPAaHCTBEHHO-
TEHETHIECKOW CBSI3M KUMOEPJINTOB M Pa3IOMOB — Kak
HanOoJee MepCHeKTUBHYIO ATl PEeIIeHHs 3afad Ipo-
THO3MPOBaHMsI 00BEKTOB KOPEHHOW aJIMa30HOCHOCTH.
B ee ocHOBe nexaT MpeACTaBICHUS O HANUIUU BEPTH-
KaJIbHBIX IPOHUIAEMBIX CTPYKTYp (KaHaJOB), IO KOTO-
PBIM TMIPOMCXOJIUIIO ABHKEHHE KUMOEpINTOBOIO pac-
IJ1aBa OT MarMaTU4YecKoi KaMephl K CTPYKTypaM B HO-
BEPXHOCTHBIX CIOAX OC3JAO4YHOr0 4Yexja, TAe B
OTIpEJICTICHHBIX YCIOBHUAX (DOPMHUPOBAIIUCH U 3aITOTHS-
JIMCH OUATPEMBI TPYOOK.

BoisiBneHne  KUMOEPIUTOKOHTPOIHMPYIOIINX U
KAIMOEPIIUTOBMEIIAIONINX CTPYKTYP Cpeau oOmIero an-
caMOJIsl pa3pbIBHBIX HAPYLICHUI TOW WM UHOM TeppH-
TOPUHU BO3MOYKHO TIOCPEACTBOM JETAIBHOTO H3yUCHHUS

pa3pabaThIBa€MbIX KOPEHHBIX MECTOPOXIECHUH ajiMa-
30B, UTPAIOIIUX POJIb TAIOHHBIX OOBEKTOB JJIsl UCCIIe-
nyemoi teppuropud. B npenenax HakbiHCKOrO KuM-
OCpIIUTOBOTO OIS MOJOOHBIMH JTAJIOHHBIMH OOBEK-
TaMH  TOCHYyXWIHn TpyOku «HropOunckas» u
«boTyoOuHCKas», 0TpaboTKa KOTOPBIX MPOHU3BOIUTCS
B HacTosmIee BpeMs. 11X BcecToOpoHHEE Te0Ioro-CTPYK-
TypHOE M3YYEeHHE TO3BOJMIO coOpaTh HEOOXOIMMEIH
00BpeM HHPOPMALINH TS pa3pabOTKH Ka4eCTBEHHO HO-
BOH IIPOTHO3HO-TIOMCKOBOM MOZEIH.
I'eosioro-cTpykrypHasi xapaktepucrnka Hakpin-
CKOr0 KUMOEpJIMTOBOIO IO0JIsI

HakpiHCKOE KUMOEpIUTOBOE I0JIE€ BXOIUT B CO-
craB CpenHe-MapxuHCKoro paifona SIkyTckoil aama-
30HOCHOU TNPOBUHIMH, PACIOIOKEHHOTO Ha CEBEpO-
BocToke Cubupckoro KparoHa. B reomormueckom
CTPOGHHH 3TOW TEPPUTOPHH BBIJCISIETCS JBa CTPYK-
TYpHBIX 3Taka. HmwkHMA — npencTaBisieT co0oil Kpu-
CTaJUTHYEeCKA (YHIAMEHT, KOTOPBII CI0KEH 3eJIeHO-
BaTO-CEPHIMU TPAHUTOTHEWCAMH C MPOCIOIMH OHOTH-
TOBBIX THEHCOB M aMQHUOOINTOB 3€JICHOCIAHIIEBOII-
smunoT-aMmpudoIuTOBOM (armu meramopdmsma. Ilo
pe3yabTaTaM OypeHus He()TETIOMCKOBBIX U MapaMeTpH-
YEeCKUX CKBaXHMH MOPOIbI pyHIaMEHTa 3/1eCh 3aJeratoT
Ha tinyoune 3.5-4.0 km [bomaneB u ap., 2000]. Bepx-
HUH 3TaX - 0CaI0YHBIN YeX0JI, CII0KEHHBIA YeTHIPbMS
Merakomiuiekcamu:  balikansckuMm, Kanegonckum,
HuxuereprmHckuM U ANbIUACKUM, OTBEYAIOIIUM Ye-
TBIPEM dTallaM TEeKTOHO-MarMaTHYeCKON aKTUBU3AINH
[Mamn4, 1975; Huxymun, CaBko, 2009]. Ilopomsrl
m1aTGOPMEHHOTO dYeXJIa MPEACTABICHBl TEPPHUTCH-
HBIMA ¥ TEPPUTEHHO-KapOOHATHBIMH OTJIOKEHISIMH,
oOBenuHSIEMBIE B [IBA CTPYKTYpHO-(hOpMAIIMOHHBIX
sipyca: BEHA-HWKHENAIEC030MCKUI U Me30-KailHO30M-
ckuid. [TepBbIii BBITIONHEH TOMIIEH TEPPUTEHHO-KapOo-
HATHBIX OTJIOKCHHUI, MOIITHOCTHIO OKOJIO YEThIPEX KH-
JIOMETpOB. BTOpoii sipyc ciiokeH MHpUOPEIKHO-MOP-
CKHMH ¥  KOHTHHEHTAIBHBIMH  TEPPUTCHHBIMHU
OTJIOKEHHUSIMHU, MOIIHOCTBIO 55 — 140 M.

B rexronnueckoM mnane HakelHCKO€ none pacmo-
JIO)KEHO Ha YYaCTKE COWICHEHUsI TPEX KPYITHBIX CTPYK-
Typ Cubupckoii mnatpopmsl: AHabapckas aHTEKIN3a,
Crormkepcekas ceyIoBHHa M Brtroiickas CHHEKIN3a 1
MPOCTPAHCTBEHHO TPHUYPOUYCHO K CEBEPO-3aMaTHOMY
6opty [Taneo-Bumofickoro aBmakorena (puc. 1).
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Pucynok 1. Tekmonuueckas cxema paccmampusaemoui meppumopuu (no [Kopobros u dp., 2010]).
1 — empyxkmyput I nopsaoka u ux ycnogusie epanuywl: AA — Anabapcraa anmexnusa, BC — Buniotickas cunexiu3sa,
HFA — Hencko-bomyobunckas anmexnusza, TC — Tyneycckas cunexnuza, CC — Croedocepckas cednoguna,
2 — CpednemapXuHcKuti atmMasoHocHblil pation; 3 — Haxvinckoe kumbepaumogoe none; 4 — 2uopoceme.

Ob1ee cTpoeHUe pa3phIBHOM CETH Ha paccMaTpH-
BAaeMOW IIJIOIIAAM OIPEAessieTCsT B3aMMOJCHCTBHEM
JIByX KpYIHBIX pa3JOMHBIX 30H: Buitolicko-Mapxun-
ckoii u Cpenne-MapxuHckoii [MacnenHukoBa, 2007¢;
Konranos u np., 2013]. Bunroiicko-MapxuHckast 30Ha
(BM3) sBisieTcst MOBEPXHOCTHBIM OTPaXKEHHEM IIIy-
OMHHOTO pa3jioMa W TpPEACTaBIseT COOOW COBOKYII-
HOCTh pa3pblBOB (YHIAMEHTa CEBEPO-BOCTOUHOIO
MPOCTHPAHUS, MPOTSHKEHHOCTRIO Oostee 800 kM 1 1mIn-
punoii ot 20 1o 150 kunometrpos [Konnparses, ['opes,
2005; Koncrantunos, 2014]. Cpenne-MapxuHckas
3oHa (CM3) mpeuMyliecTBEHHO CEBEpO-3amagHoro
HAalpaBJICHUS SBIISETCS OPTOTOHAIBHOM MO OTHOIIE-
HUIO K pa3nomMaM Bumolicko-MapXuHCKO# 30HBI. A3H-
MYTHI IPOCTHPAHKS HapyIIEHUH KOJIeOI0TCs B IIpee-
nax 320-345°, miMHA MOCTUTAET MEPBBIX COTEH KHUIIO-
METpPOB, OOIasi MOIIHOCTb 30HBI — JICCATKH
KHAJIOMETPOB.

TexkroHndeckui OJIOK, K KOTOPOMY NPHYpPOUYECHO
HakbiHCKOE KUMOEPIMTOBOE IMOJIE PACHIONIOKEH B y3IIe
nepeceyeHyss yMOMSHYTHIX BBIIIE DA3JIOMHBIX 30H
(puc. 2). Ouenkn pa3MepoB OJIOKa pPazIHYAOTCS OT
15%20 xm [KonapateeB, I'opes, 2005] no 20x30 xm
[XappkuB u ap., 1998]. I'panumamu 6110Ka ciyxar pe-
THOHAJIbHBIE Pa3pBIBHBIC HAPYILICHNS, HA3BaHHBIE B CO-
OTBETCTBHH C MX IIPOCTPAHCTBEHHBIM ITOJIOXKEHHEM OT-
HOCUTENbHO cTOpOoH cBeTa: CeBepHbll, FOxHbIMH, Bo-
CTOYHBI ® 3amagHblii  pasznoMmel. IlepBeie 1Ba
OoTHOCATCS K Buntoiicko-MapXuHCKOi1 30He, a mochnes-
Hue — K Cpegae-MapXWHCKOW 30HE Pa3IOMOB.

W3BecTHBIE aJIMa30HOCHBIE KUMOEPIUTOBBIE Tela
KOHTPOJHPYIOTCs 30HaMU JlsxTapckoro (Tpyoka bory-
obuHckasi, MapxuHckoe Teno) M boTyoOuHCKOTrO
(Tpybka HropOmHCKasT) pa3iIoMOB, OCEBBIE YaCTH KOTO-
PBIX TpacCUpYHOTCs Jaiikamu Tpannos. Ha ypoBHe kap-

6OHATHOTO IJOKOJISI HIKHETO Maie0305 PyAOKOHTPOIH-
pYIOIINE pa3yIOMbl PEICTABISIOT COOOM 30HBI MOBBI-
IIEHHOH TPEHIMHOBATOCTU U IPOOIEHUSI TOPOJ, IIHPH-
Hoit 400-800 M. ITo ganueiM 'UC [IsixTapckuii u boty-
OOWHCKHUIT Pa3OMBbl TO TpaHUIC KeMOPHii-OpAOBUK
MapKUPYIOTCSl Y3KHMH TIPEPBHIBUCTBIMH I'paOeHaMu C
amrutygon 10-20 m.

KumMOepnuroBMemammeil CTpyKTypoi sBIsSCTCS
JnaroHanbHBIA  pa3jioM  BOCTOK-CEBEPO-BOCTOUHOM
opueHTHpoBKU. Ero oceBas MTUHMS pacIoioXeHa Jua-
FOHAJIBHO OTHOCUTeNnbHO CeBepHoro u FOxHoro pas-
JIOMOB, OTpaHUYMBAIOIIMX HaKbIHCKUMI TEKTOHHYE-
CKHii OJI0K, OTKyJ1a OH M TTOJy4HJI CBoe Ha3BaHue. Oco-
OCHHOCTBIO HapyIICHUS ABTISICTCA cnabas
TIPOSIBJICHHOCTh B T€O(U3NUECKHUX MOJSIX, Majas am-
IUINTYJa TIOJBMXKEK U OTCYTCTBHE HHTPYAMPYIOLIUX
JTaeK OCHOBHOTO COCTaBa. [10 KOMITJIEKCHBIM reou3n-
YECKUM JIaHHBbIM J[MaroHajabHBIA pa3ioM UMEET KyJH-
coo0pa3zHoe CTPOSHHE U TOAYEPKUBACTCS JTMHEHHBIMHU
CyOBEpTHKaIbHBIMH 30HAMH MOTEPU KOPPEISIHUA OT-
Pa’KeHHBIX BOJIH, a TaKkXke MHUpoKoi (10 1200 m) 30HO0M
HU3KOOMHBIX ITOPOI.

TakuMm 00pa3zoM, cpeti COBOKYITHOCTH JTU3bIOHK-
THUBOB, O0pa3yIOIIMX Ppa3lIOMHYI0 ceTh HakbIHCKOTO
NOJIsI, BBIAEISIETCS TPU YPOBHA (paHra) pa3pbIBHBIX
cTpykTyp. Hambonee KkpymHble HapyLIeHUs HEPBOTO
panra — 1o CesepHblii, FOxHbIN, 3anaanelii 1 Boctou-
HBI Pa3IOMBl, KOTOpPbI€ OIPaHUYMBAIOT TEKTOHHUYE-
CKHi1 OJIOK, BHYTPH KOTOPOTO JIOKAJTM30BaHbI BCE KUM-
GepruToBble Tenma pernoHa. Ko cTpykTypam BTOpPOro
paHra MO)KHO OTHECTH KMMOEPIMTOKOHTPOJIUPYIOLIHE
BoryoOuHckmit u J{sxTapckuii pazinomsl. U, HakoHe, K
TPEThEMY PaHI'y Mbl OTHOCHM KHMOEpJIMTOBMEIIA0-
il JIuaroHanpHbeIA pasziioM, UMEOIIMA NPUHIUIH-
aJNbHOE 3HaUeHHE B KOHTPOJIE KUMOEPINTOBOIO Marma-
Tn3Ma HakblHCKOTO MOTISL.



The scientific heritage No 55 (2020)

39

¥
& Pa1ag/>3280

\

/ /7 147 . ’ \? i t \
& TP BT 2T 2N S e

Pucynox 2. Cmpyxmypno-mexmoHnuueckas cxema yeHmpanoHou yacmu HaxkolHcko2o kumbepaumoeo2o nois (no

[Bonanes u op., 2000] ¢ usmenenuamu). 1. I panuya Anabapcrou anmexnusvl (A) u Bumoiickoti cunexnuzvl (B);

2. Jlatiku 0onepumos, 8blnoaHsAIowue paziomsl Bunioticko-Mapxunckoii mekmoHu4eckol 30Hbl: 4 — OCHOGHbIE

1-20 nopsaoka; 6 — ocesas uacmo 30Hbl; 8 — QY2000pa3Hble 2-20 NOPAOKA HA (hlaHee 0Cesoll Yacmu 30Hbl, NPU-
MbIKaowue K Hell no0 ocmpuim yenom, 3. Hapyuenusa evicuiux nopaokos 3axknouumensHou (azvl cpeoHe-naieo-

301ICK020 MEKMOHO~-MAZMAMUYECKO20 YUKIA: d — NPOMAICEHHbIE B0CMOK-CE6EPO-60CMOYHO20 HANPABIEHUS,

BLINOTHEHHBIE MATOMOWHBIMU BLIKTUHUBAIOWUMUCA OAUKAMU C CYO2OPUSOHMATLHBIMU ANOPUIAMU, KOHINPOIU-

pyiowue kumbepaumosvie mpyoxu, 6 — mo dce, KOpomxue, npepuleucmule;

6 — onepAiowue, CO2NACHble C NPOCMUPaHuem pyoosmeujaiowezo napyutenus,; 4 — Paznomvr cesepo-3anaonozo
nanpasnenus Cpeone-Mapxunckoil meKmoHu4eckou 301bl, KOHMPOIUpyouue Oatiku, XOHOAUMbl, MOWjHbvIE
cybeopuzoumanbHvle uHmpysuu oonepumos; 5. To sice, Troxan-XopeouymcKkoi mekmoHu4eckoll 30Hbl,

6. Boicmynul u 6naounbl NOBEPXHOCMU KPUCMALIUYECKO20 YHOAMEHMA NO 2e0u3U4ecKum OaHHbIM — d, U30-
euncul nogepxnocmu KB (Kpoens HudchebroKkckoll nooceumul 6enoa) — 0, 7. I panuya bapveprozo puga 6 omio-
JHCEHUSIX ICHCKO-AMSUHCKO20 ApYCa — d, HehmMepazeedou as CK8ANCUHa — 0, 8 Yuciumene — Homep CKEAMNCUHbL, 8
3Hamenameine — abCONOMHAA OMMEMKA KPOBIU HUNCHEOIOKCKOU NOOCBUMbL, CRPABA — 2NYOUHA CKBANCUHDL, §.
Kumbeprumoswvie mpyoku: H. — Hiopounckas, b. — bomyobunckas, M. - Mapxunckas

THNBI HCIIOJIb3YeMBbIX JAHHBIX

Jyis oJTy4eHnsT MaKCUMaJIbHO OOBEKTHBHOM Kap-
TUHBI CTPOEHUSI PA3pBIBHOM CETH B IpejieNax UHTepe-
CYIOIIEH Hac «3aKpBITOH» TEPPUTOPUHN HCIIOIB30BAJICS
KOMIIJIEKC METOJIOB, BKJIIOUAIOIIMH KaK MpsIMblE I'eo-
JIOTO-CTPYKTYpHBIE METOJbI, TaK U HHTEPIPETALHIO
reo(U3MYECKUX MaTepHaJIOB BKYIIE CO CTPYKTYPHBIM
nemrdpupoBaHieM TONOrpaguIecKuX MaTepHajoB.

I'eopusnueckne MeTonpl Ha TeppuTOpun HakbiH-
CKOT'O I0JISI IIMPOKO MPUMEHSIOTCS MOApa3AesICHUIMU
Bumoiickoit PO AK AJIPOCA anst BeIICTCHHS pas3-
HOPAHTOBBIX Pa3pBIBHBIX HapymieHud. Cremyer mon-
YEPKHYTb, YTO 3HAUYUTEJIbHAS YaCTh Pa3pbIBHBIX Hapy-
IICHUH 3aJledeHa MHTPY3UBHBIMU TeJaMM JOJIEPHTOB
Buntoiicko-MapXHHCKOTO HHTPY3MBHOTO KOMIUIEKCA
(vBD2-3vm) , COOTBETCTBCHHO, HA MAarHUTHBIX KapTax

(buKcHupyeTcsl B BUJE MOJ0XKUTEIbHBIX aHOMAIIUI Mar-
HUTHOTI'O I10JI4. HpI/I OTOM OIIMCAaHbl AHOMAJINU ABYX TH-
noB [Ilaranos, 1997¢]. [lepBbiii TUI - 3TO y3KOJIO-
KaJbHBIE, INHEHHO BBHICTPOCHHBIE, TPOTSIKCHHBIE aHO-
MaJliM Pa3IMYHOW HMHTEHCHBHOCTH. OHU CBSI3aHBI C
JaKaM¥y CPEAHENAIC030MCKUX JIOJEPUTOB, BBIXOZS-
IIMMH WM HE BBIXOJIIMMH Ha JOIOPCKYIO TOBEpX-
HOCTb. Bropoii Tum — 3to mupokwue (1-2 kM) TMHEHHBIC
U M30METPUYHBIC aHOMAJIMU WHTEHCHBHOCTHIO 10 20
HTn, wHTEpmpeTupyeMble Kak pas3ioMbl, (parMeH-
TapHO 3aJICYCHHBbIC JaliKaMU JI0JIEPUTOB, HE BBIXOIS-
M€ Ha MOBEPXHOCTH HIKHENAJIEO30HCKOTO LIOKOJIS.
Kpome Toro, Ha BpeMEHHBIX celicMopa3pe3ax pa3phIB-
HbIC HApYHICHUSA MPCACTABJICHBI 30HaAMH IMOTCPU KOP-
PEJIALNY, YYaCTKaMH pa3pbiBa ocell cuHpa3HOCTH, 00-
MM CHMKXCHUEM HWHTCHCHUBHOCTH BOJIHOBOI'O IIOJIA.
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30HBI OTCYTCTBHS KOPPEISLIUN XapaKTEePHbI UIsI UHTP-
YIMPOBAaHHBIX Pa3JIOMOB, a Pa3pbIBbl Ocel cuHpa3zHO-
CTH — JUISl «CYXHX» pa3ioMoB. Ha xapTax reosnexrpu-
YECKHUX COINPOTUBIIEHMH 30HBI TEKTOHMYECKUX Hapy-
IMIEHMH OTMEYaloTCsT Kak JIMHEHHble  00iacTu
MOHIPKEHHBIX 3HAUCHNH KaXKyIIUXCS COTPOTHBIICHHUH.

ITomMumo Teo(u3NUECKUX NaHHBIX, IS MOyde-
HUSI T€OJIOTO-CTPYKTYPHOH HMH(pOpMAIMN aHAIU3UPO-
BAJINCh PE3YNHTATHI BBINOITHEHHOTO HAMH CTPYKTYpHOE
nemmdpupoBanne. Bo3MOXHOCTH IaHHOTO METOAA,
KaK JIOMIOJTHUTEIHHOTO NCTOYHUKA HH(OpManuu o Tpe-
HIMHHO-Pa3JIOMHOM CTPOEHHHU Y4aCTKOB 3eMHOH KOPBI,
JIeTAILHO OXapaKTepH30BaHbl B padoTax [['onbOpaiix n
np., 1968; Amypckuit u ap., 1988]. CornacHo um «...
M3y4YeHUE METraTpelINHOBAaTOCTH JaeT OoJiee MOIHYI0
XapaKTEePUCTHKY Pa3phIBHOM CETKH, IOCKOJIBKY JaXe B
XOpOIIO OOHAKEHHBIX pallOHaxX HE MOTYT OBITh BBISB-
JICHBI T€OJIOTMIECKUMHI METOJIaMH BCE Pa3phIBEI U Tpe-
mHABIE 30HBD [[ompOpaiix u mp., 1968, c. 135].
CrpykTypHOe nemmndpupoBaHie dasupyercs Ha Teope-
THYECKOH KOHIENIMHU O JaHgmadTax Kak AUMHAMAY-
HBIX TIPUPOJHBIX CUCTEMAaxX, B KOTOPBIX OTPAXKEHBI U3-
MCHCHHs, BBI3BAHHBIE HCOTCKTOHHYCCKUMU ITPOLECC-
camu. [Ipu 3TOM 00BEKTaMH HCCICIOBAHUS SIBIIIOTCS
HE CaM¥ pa3JIOMHbIC 30HBI, a JMHEaMEeHThI (MeraTpe-
IIMHOBATOCTH), KOTOPHIE MPEJICTABIAIOT COOOH MPSIMO-
JIMHEIHO OpraHN30BaHHBIC AJIEMEHTHI JaHamadra, oT-
pakarollyie IMHEHHbIE CTPYKTYpbI 3eMHOU KOpHI. B ka-
YecTBE WCXOIHBIX MAaHHBIX HAMH HCIHOJIB30BAICH
JIMCTHI TOCYAAPCTBEHHBIX TOMOTPaUUECKUX KapT Mac-
mTaba 1:100 000, cepus Q-50, Homepa 101, 102, 103,
104, 113, 114, 115, 116. Beinenenne u HHTEpIpETALAS
Pa3pBIBHBIX HApYIICHUH MPOUCXOAMIA C MCIOJIB30Ba-
HUEM TIPH3HAKOB WM WHAWKATOPOB (MOpgoMeTpuie-
CKHE, THIPOreoJIOTHYECKHEe, TeOMOP(OIOTHUECKHE, U
MOYBEHHO-T€000TaHMYECKHE), KOTOPBIC MPSMBIM HIIN
KOCBEHHBIM 00pa30M YyKa3bIBalOT Ha HaJH4HE paslio-
MOB Ha UCCJIEyeMOM y4acTKe. [ TaBHBIMU W3 HUX SIB-
nsrorest e [CtpykTypHOe nemudpuposanue. .., 1981].

Pe3yabTarthl

IIporuo3no-nonckoBasi Mojeab KHMOEPJINTO-
Boii TpyOku HakbIHCKOrO moJist

Ha cerogHamHuii MOMEHT BEChb KOMILIEKC aJIMa-
30MTOUCKOBBIX PaboT Oazupyercs Ha MPOTHO3HO-TIOMC-
KOBBIX MOJIEIISIX, Pa3paOOTaHHBIX ISl BCEH Hepapxude-
CKOM IECMOYKHU aJIMa3HBIX TAKCOHOB, OT ITPOBUHIINU 1O
TpYOKH, C BBIACTICHHEM B K&KIOH U3 HUX IIPOMEKYTOU-
HBIX TIOMCKOBBIX 00BeKkTOB [BaranoB um ap., 1995].
Kaxxnas u3 moneneit BKIo4aeT psij MPeanOoChUIOK UIH
MPU3HAKOB (T€OJIOTMYECKUe, reo(pu3nyecKue, reoXu-
MHUYECKHE, CTPYKTYPHO-TEKTOHUYECKUE, MUHEPAJIOTH-
YecKne W Jp.), OTPAKAIOMMUX KUMOEpINTOHOCHOCTH
Ioaay uccienaoBanus. Mx paspemaromas crocoo-
HOCTh ¥ TPUMEHUMOCTh CyI'y0O MHAMBHAYyaJbHA IS
Ka)K[JOTO TaKCOHA ¥ 3aBHUCHUT OT THIIA TIOMCKOBOIl 00-
CTaHOBKH.

IIpumenutensHo kK HakbIHCKOMY 110JII0, TEPPUTO-
pHs KOTOPOTO OTHOCHUTCSI K «3aKpPBITBIM» IO CTEHNEHU
00Ha)XKEHHOCTH, a caMH TPyOKH B €ro mpenenax ciabo
IPOSBIICHBI B TeO(QU3NUECKUX MONAX M HE 00pasyroT
TMOBEPXHOCTHBIX OPEOJIOB paCCCAHUA MUHEPAJIOB-CITYT-
HHKOB anMa3oB (MCA), Haubosee noxo UMK JJIst

Lesieil IPOrHO3UPOBAHHUSL SIBIISIIOTCS CTPYKTYpPHO-TEK-
TOHUYECKHE MTPEANOChUIKH. B X ocHOBE nexar npea-
CTaBJICHUS O TPHLYPOYEHHOCTH KMMOEPIIUTOBBIX TEN K
pasnioMHbIM 30HaM [ Tpodumos, 1967; MuHopuH u ap.,
1977] nnbo y3naM pa3pbIBHBIX HapylIEHHH OIpene-
JICHHBIX HampaBieHui [Mokmannes u ap., 1976; Jle-
MoX u Ap., 1989], koTopsie u paccMaTpHUBAOTCS B Ka-
YEeCTBE MPOMEKYTOUHBIX IOMCKOBBIX 00BEKTOB. On-
HaKO, TaKOW MOAXOJ TPEACTaBIsAETCS BEChbMa
ynpouieHHbIM. Ha OCHOBE aHHBIX YTBEPKIECHUH axe
B HeOOIBIIIOM 10 TuTOmaan HaksiHCKOM TI0T€ (TI0 MEp-
kaMm SIAIT) MOKHO MHOXECTBO Pa3JIOMOB M WX Y3JIOB,
MOXXHO OTHECTH K ITOTCHIHAJIBHO 6HaFOHpI/I$[THI)IM JJIA
oOHapy)keHUsT KUMOepuToBoil TpyOku. HeoOxoamma
pa3paboTku Goiiee CTpOroi MPOrHO3HO-TIOMCKOBOM MO-
JIeNd, KOTopasi JOJDKHA coiepkath B cebe mHpopma-
LU0 HE TOJHKO O HAIMYMH WK OTCYTCTBHH Pa3IOMOB,
HO ¥ 00 UX OPUEHTUPOBKE, a TAK)KE yIUTHIBATh UX Mac-
mrabHbIe MapaMeTpsl, TIIyOHHY NMPOHUKHOBEHUS, KH-
HEMAaTHKY | T.1.

Pemenne naHHOTO BOIIPOCAa BO3MOXKHO ITOCPE-
CTBOM JIETAJIFHOTO U3Y9IEHUSI MECTOPOKACHHMH, UTParo-
IMUX pOJib OTAJIOHHBIX O6T)CKTOB JJI TIOUCKOBBIX TEP-
puropwmii. [l paccMarpuBaeMoro B JaHHOM pabote
HaxbIHCKOTO KHMOEPIMTOBOTO TI0JISI, TOJJOOHBIMH ITa-
JIOHHBIMH OOBEKTaMH IOCIY X TpyOku «HropOun-
ckas» u «boryobuHckas». Ha aTux pazpadbarsiBaeMbIX
MECTOPOXKJICHUSIX OBUT IPOBEAEH KOMIUIEKC HCCIIEN0-
BaHWH, BKITIOYAIOUINH T'€0JI0r0-CTPYKTypHOE M MUHE-
parnoro-nierporpaduueckoe xkaptupoBanue. Ilo ux pe-
3ynpTaTaM ObBUIM pa3paboTaHbl CTPYKTYpHO-BEIe-
CTBEHHBIC MOJIEJIN, OTPAKAIONINX YCJIOBHS, 3TAITHOCTh
1 ocobeHHocTH hopMupoBaHus Tpyook [CepeOpsKoB u
np., 2019]. Moaenu mo3BOIWIN YCTAaHOBUTD, YTO, JIO-
KaJu3anus NOpLUUi KUMOEpINTOBOTrO paciuiaBa u Gop-
MHPOBaHHE U3YIECHHBIX TPYyOOK MIPOUCXOIUIN B CTPYK-
Typax IPUCABUIOBOIO PACTSHKEHUS JBYX THUIIOB, BO3-
HUKAOUMX B 30He /lnaronanbHoro pasnoma. IlepBbie
MIPE/ICTABISIOT COOOM JIOKaJbHBIE yYacTKH pPacTskKe-
HUsI, 0Opa3yemble B pe3ylibTare B3anmozencTeus Jua-
TOHAJIFHOTO PYIOBMEIIAIOIIETO pa3jioMa CeBep-ce-
BEPO-BOCTOYHOH OPUEHTHUPOBKH C YACTHBIMH JNCIIOKA-
IUSIMU 30HBI Pa3pbIBHBIX HApYIIEHHH BOCTOK-CEBEPO-
BoctouHoro HampasieHus (LuporHsrit pasmom). Ta-
KHM 00pa3oM, ObIITH COPMHUPOBAHEI IIEPBBIE TPH (Pa3bl
KuMOepauToBoi TpyOku «HiopOrHCKas», a TakxKe rnep-
Bas M 3aKimouMTenbHas (asbl TpyOku «boTyoOuH-
ckas». [losiBieHHe CTPYKTYp BTOPOTO THIIA OMPEACIs-
ercs B3auMmojelcTBueM JluaroHanpbHOro pasioMa
HapyLICHUH CeBepo-3amaJHoro mpocthpanus. B mo-
JIOOHBIX CTPYKTYpax JIOKaJIM30BAIUCH 3aKIIIOUYUTEIb-
Hast Qa3a B TpyOke «HiopOuHCKas» u BTOpas ¢asza B
TpyOke «boryobuHckas». [Ipuypouennocts Oompuiei
yacTH (a3 BHEAPEHNUS, B TOM YHCIIC U CAMBIX PAaHHHUX,
K CTPYKTypaM pacTsKCHHUs IIEPBOTO THIIA yKa3bIBAET
Ha MX ONpPEICISIONIYI0 POJIb B JIOKAIBHOM KOHTPOJIE
KHMOEPIUTOBOTO MarMaTu3Ma UCCIeAyeMOoro paiioHa.

ITono6HBIE CTPYKTYpHI JIOKAIBHOTO PACTSKEHUS
Pa3BUTHI IPEUMYILECTBEHHO B IMIIa0MCCaNbHON 30HE U
OTBEYAIOT 32 JIOKAIN3AIIUI0 KHUMOEPIUTOBBIX TPyOOK B
BEPXHHUX CIOsX TardopmeHHoro yexiua. [loxbem muc-
KPETHBIX NOPLUI KHMOEPIUTOBOrO pacijiaBa OT Mar-
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MaTH4eCKOHW KaMepbl K MeCTaM pas3rpy3Ku (CTPYKTY-
pam JIOKaJIbHOTO PACTSDKEHMS) TIPOUCXOIMIIA [0 Pa3Jio-
mam Qynnamenra. s TpyOku «HiopOuHCKas» 310 -
Boryobunckuii paznom, a s TpyOku «boTyoOuH-
ckash» - sxrapckuit [Konaparees, ['opes, 2005; Ku-
mkekoB, 2017]. COBOKYIHOCTh MarMOMOABOISIINX
pasnoMoB (yHZaMeHTa ¥  MarMOJOKaJU3YIOMINX
CTPYKTYp OCa/IOYHOTO YeXJIa COCTABIIAIOT ITPOTHO3HO-
TIOUCKOBYIO MoOzenb HaKbIHCKOro KUMOEpINTOBOTO
mons (puc. 3).

TakuM 00pa3zoM, MPOrHO3HO-TIOMCKOBAsT MOJENb
COJICP’KUT B CBOEH OCHOBE [[Ba INIABHBIX JECTPYKTHB-
HBIX DJIEMEHTa: 1) TU3BIOHKTHUB ITyOOKOTO 3aI0KEHUS,
PacIpoCcTpaHeHHBIH B Ipenenax GpyHIaMeHTa U HU3axX
0Ca/I0YHOTO YeXJIa, ¥ SBIISFOLUIUNACS PYyIOTOABOASIIAM
pasnoMom; 2) y3eln pa3pbIBOB IUIAT(GOPMEHHOTO Yexia
CeBep-CeBEPO-BOCTOYHOM U BOCTOK-CEBEPO-BOCTOUHOM
OPHEHTHPOBOK, 00pa3ylomuii KUMOEpINTOBMENIa0-
Iyto CTpyKTypy. [IpsiMast mpocTpaHCTBEHHAS KOPPETIs-

Pa3snombl Yexna
(Tvna dunaronansHoro u LnpoTHoro)

Pasnombl hyHaameHTa
(Tuna BotyobuHckoro v [isixtapckoro)

s (HaJOXKECHUE) PYyIOMOABOASIICH U PYIOBMEIIIA0-
e CTPYKTYp OIpEeIeNiseT BechMa OJaromnpusTHbIC
YCIIOBHSI JII MUTPAIMH U JIOKATH3AIUN KIMOCPIUTO-
BEIX PacCIUIaBOB. B TaKMX TEKTOHHMYECKUX 30HAX Marma
oOnanmaeT HanboJee BEICOKOW MEXaHHYESCKON aKTUBHO-
CTBIO, BBI3BAaHHON ITOCTOSHHOM ITOAIIMUTKOM OT Marma-
THyeckoil kameps! [KopoOkos, 2014], 9To mpUBOAUT K
(OpMHPOBAaHUIO KPYITHBIX MecTopokaeHui. Ilomo0-
Hasi KOppeJsLusl CTPYKTyp HaOIIOZaeTcss Ha yJ4acTke
mokanmu3anuu TpyOkn «HiopOuHCKas», IS KOTOpPOM
pyZzornonBoaAIM ABJsieTcs boTyoOMHCKMIA pa3iom, a
PYJIOBMEIIAIONIUM - y3el Pa3phIBOB CEBEP-CEBEPO-BO-
cTouHoro (/luaroHanbHbBII pa3ioM) U BOCTOK-CEBEPO-
Bocrounoro (IllupoTHBIH pa3noM) HampaBiieHH. B
CITyYae pacIoioKeHUsI pa3phIBOB (hyHIAMEHTA U YeXJia
HAa HEKOTOPOM YIAJICHUH JAPYT OT APYra 1o IpoCcTUpa-
HUIO PyJOBMEHIAIOIIETO pa3jioMa MOTYT (hOPMHPO-
BaThCS YCJIOBUS, ONATrONPHATHBIC IS BHEPEHUS aHa-
soroB Tpyoku «boTyoOHnHCKaM.

30Ha AMHAMNYECKOTO BMUSHUS
HaJ pa3nomMoM yHaameHTa

Pucynox 3. Konyenmyanvnas mooens Kumoepaumokoumpoaupyowel cmpykmypsl Haxvinckozo noas.
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Pa3zsomHasn cerb HakbIHCKOro KUMOEpPJIMTOBOIO
noJIs

CTpyKTypHOIl OCHOBOM AJIsl IPUMEHEHHs pa3pa-
0OTaHHOI MOJEIH SIBJISIETCS CXeMa Pa3pbIBHBIX Hapy-
LIEHUH, OT Ka4eCTBAa KapTUPOBAHUS KOTOPBIX, 3aBUCUT
a¢hdexTuBHOCTS IPOTHO3a. B mpeacrasisiemoii pabote
UCTIONIB3YEeTCS CXEMa, COCTABJICHHAs! Ha OCHOBE MaTe-
pHanoB reopu3MUYECKUX HccienoBaHui HakbHCKOTO
TOJIS, BKJIFOYAIOIINX ETaTbHYI0 MarHUTO-, 3JIEKTPO- U
celiCMOpa3BelIKy, BBIIOJIHEHHbBIE CHiIaMU Buutrolickoi
reoioropasseqouHoit  skcmemmmuu  (BIPD) AK
«AJIPOCA» (ITAO), a Tarxoke Ha OCHOBE pe3yJIbTATOB
cTpykTypHOro aeumppupoBanus. [lepBeie B 00Jb-
IIMHCTBE CBOEM HAIPaBJICHbI HA BBIABICHHUE PAa3JIOMOB
TIIyOOKOTO 3aJI0KEHUsI, KOTOPbIE B Te0(pU3NIECKHX I10-
JISIX BBIPa)KEHBI JINHEMHBIMU CPEAHEYACTOTHBIMU AHO-
MalusiMA B TPAaBUTAMOHHOM M MarHUTHOM IIOJISIX,
y4acTKaMH C TIOTepeH KOpPPEeALUH CEHCMHUYECKUX
BOJIH, OJM3BEPTUKAIBHBIMI 30HAMHU TTOHI)KEHHBIX CO-
npoTuBieHu [Baranos u np., 1995]. [locneaane mos-
BOJISIFOT KapTHPOBAaTh Pa3pbIBHbIC HAPYIIEHHMS, Pa3BH-
ThI€ IPEUMYIIIECTBEHHO B IITATPOPMEHHOM YEXJIC U SIB-
JISIOIINECS TIOBEPXHOCTHBIM OTpPa)kKeHHEM ITyOHMHHBIX
CTPYKTYD.
Pa3prIBHBIE HApYLIEHHS, BbIejIsieMble 10 pe3yJib-

TaTaM reou3nuecKux uccjie0BaHuM

Teppuropuss HaxblHCKOrO MO I€TaJbHO HU3Y-
YeHa C MOMOUIBI0 OypeHHs OMCKOBO-KapTHPOBOYHBIX
CKBR)XMH U TPHMEHEHHUsS] KOMIUIEKca Te0(HU3NIECKUX
MeTooB. [lonckoBrie paboTel BemonHeHE BI'PD AK
«AJIPOCA» (ITAO). B pesynpraTe modydeH MaTe-
pHai, MO3BOJAIOIUN CyIUTh O OJOKOBOM CTPOSHHHU
KPHCTAJUTMYECKOTO (pyHOaMEHTa M €ro BIMSHUHM Ha
CTPYKTYpY OcamodHOro 4exiya. IlocTpoeHsl KapTsl OT-
paXaloMX TOPU30HTOB, Hanbollee KOHTPACTHBIM W3
KOTOPBIX siBIsieTcs Topu3oHT KB - mozorBa Orokckoi
cuthl BeHa-pudes (PR2) (puc. 4, a). B rienom, cets mo-
MCKOBO-KapTHPOBOYHBIX CKBaXHH M TEO()U3UUECKHUX

npoduieli, oprann3oBaHHas B npenenax HakbiHCKOTO
0151, TIO3BOJIMJIM BBISIBUTH MOAABJISIIONIEE OOJBIIMH-
CTBO pAa3pbIBHBIX, IUIMKATUBHBIX W WHTPY3HBHBIX
CTPYKTYp, KOTOpPbIE 3a4aCTyI0 CONPSIKEHBI U COCTAB-
JISIFOT €IUHBIE CUCTEMBI.

Wnrepnperanust CTPYKTYPHO-TEKTOHUYECKOM
KapThl, TOCTPOCHHOM 10 Te0(PU3HIECKIM MaTepHuaIaM,
yKa3pIBaeT Ha Hamuune B (pyHIAMEHTE HCCexyeMon
IUTOIIATN CEPHH Pa3pBIBHBIX HAPYIICHHWH TTyOOKOTO
3anoxeHns. OHH BBIPaKCHBI B BHJIE JIMHEHHBIX y4acT-
KOB C TIOBBIMIEHHBIMH TPaTUCHTAMH BBICOT HOJOIIBHI
BEPXHEINPOTEPO30MUCKUX OTNIOKEeHUH. [1o HUM cpaBHU-
TEJIbHO MacCUBHBIE OJIOKH (DyHJ]aMEHTa KOHTAKTUPYIOT
Mex 1y coboil. B omHoMm u3 Takux 6;10k0B (Ne V Ha puc.
4, a), orpannyeHHOM CeBepHBIM, BocTounbM, 3amai-
HeIM U HOXHBIM pa3oMaMu, pacronararoTcs Bce OT-
KPBITBIE HA CErOAHSIIHMA MOMEHT KUMOEpIIMTOBBIC
TeJa perruoHa.

TexTonmdeckuii 610k HakeIHCKOTO TONS Xapak-
TepU3yeTcs IUIABHBIM ITOTPYKCHUEM TTOBEPXHOCTH T10-
PO HIKHEMAIE030HCKOTO KUMOEPINTOBMEIIAIOIIETO
KOMILIEKCa B IOT0-BOCTOYHOM HAIPABIICHUH C TPaaH-
€HTOM BOCEMb METPOB Ha OAWH KUJIOMETp, YTO COOT-
BETCTBYeT yriiam najenus He 6onee 30'. CpenHue abd-
COJIFOTHBIE OTMETKH KPOBIIM KeMOpHS KOJEOIOTCS OT
60 1o 120 meTpoB. MuHUMaNbHBIE 3HAYEHUS B MIpeie-
max Omoka, paBHble 10-20 mMeTpaM HaONIOMAIOTCS B
npezaenax y3KOJIWHEWHOH nenpeccuu, oOpa3oBaHHON
BoryobnnckuMm pasznomom. O6umii npodmns ¢yHaa-
MeHTa (puc. 4, 0) B IepBOM MPUOIIKSHAN HATOMUHACT
C1a0OBBIpAXEHHYIO (DIEKCYpY, B KOTOpoit HakbrHCKHI
OJIOK CITy’)KUT CMBIKAIOMIMM KphIIOM. Ha Takux ydact-
Kax BO3HHUKAIOT [IOTIOJIHUTEIBHBIE pPAaCTATUBAIOIINE
HaTPSDKCHUS, KOTOPBIE MOTJIM TPUBECTH K aKTHBH3a-
MU Pa3pBIBHOM CETH B Tpefenax OCaJOYHOTO YexJia
Haja 0J10KoM (yHIaMEeHTa.
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Pucynox 4. Cmpyxmypno-mexmonuueckasn kapma Haxelncko2o kumbepaumoso2o nois u npuiezaroujeti meppu-
mopuu (a) (cocmasnena no pe3yibmamam ROUCKO8bIX pabom, 8bINOIHEHHbIX eeousuueckotl cayxcoou BI'PD
AK «AJIPOCA» (I1A0)).

1 — paznomvl, pazousarougue ghynoamenm Ha cepuro 610k08, 2-4 — paznomel Bunroticko-Mapxunckoil 30HbL:

2 — Jluenookumckas eemaw, 3 — [[axmapckas eemanv, 4 — Haxvinckas eemaw,; 5 — paziomsr Cpedne-Mapxunckoil
30HbL; 6 — U36ECHbIE KUMDEPIUMOogble meid, 7 — Homep (Yuciumeis) u cpeoHsist abCOIIOMHASL OMMEMKA KPOGiU
6n0x06 (3namenamens). Cxemamuueckuii npoguns gynoamenma HaxvlHCKO20 ROJSL U npuie2aioujell meppumo-

puu (6).

Pa3peIBHBIE CTPYKTYpBI, OTAENAIONIME OJOKM  JOCTATOYHO XOPOIIO IPOCIIEKHBAIOTCS B reodusnye-
¢ynnamenra, Ha Twomaau HakbIHCKOTO MOt CH-  CKHX IOJISIX B BUJE JIMHEHHBIX aHOMAJIMIl IrpaBHUTAlU-
CTEMHO BXOJISIT B IBE OJIM30PTOrOHAJIbHBIC PA3JIOMHBIE ~ OHHOTO M JIEKTPOMAarHUTHOTO IOJIEH, a Takxke oOJia-
30HBI — Bumoiicko-Mapxutckyio u CpenHe-MapxuH- — cTel MOTepH KOPPENALUN CeHCMUYECKIX BOJH.

CKy10. JIN3BIOHKTUBBI KaXKA0H U3 NIPEJICTABICHHBIX 30H
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Hapymenuss  Butolicko-MapXuHCKOH — 30HBI
BKJIIOYAIOT B ce€0s1 TpU BETBH: CeBepo-3anaanyto Jinen-
JOKHUTCKYI0, LEHTpPaIbHYIO0 J[AXTapCKyl0 U IOro-BO-
crounyto Hakeiackyto (puc. 4, a).

JIneHnoKHUTCKast BETBb pa3jIoOMOB SIBISETCS Ce-
Bepo-3anaaHoi rpanuneil Hakeiackoro noss. B peru-
OHWIPHOM IUIAHE OHAa BBIPAXEHAa COBOKYHMHOCTBIO
COMMKEHHBIX MPOTSHKEHHBIX 1ACK JTOJIEPUTOB CO CPea-
HUM a3uMyToM npoctupanus 35-40°, koTopsie 00bean-
HEHBI B 3 OCHOBHBIX 30HBI: bamapaH-JIneHTOKUTCKYIO,
IOxnyro u Ycrpe-HakeiHCKyro. B maramtHOM TONE
KOHTPACTHOCTB 3THUX J1a€K U3MEHAETCS B IIUPOKUX IIpe-
nenax oT 50 no 550 uTn. CornacHo [Kunnxexkos, Ma-
nbimeBa, 2008¢] pa3ioMbl BETBM HE MMEIOT 3aKOHO-
MEpPHOTO PACIIOJIOXKEHUsI 110 OTHOIIEHHIO K 00meMy
CTPYKTYPHOMY IIJIaHY KPOBJIN KEMOPHUHCKHX OTIIOXKe-
HUM U JIUIIb B HE3HAYUTEIbHOH CTENEHU MOAYEPKU-
BAaIOT HU3BI CTPYKTYPHOTO niepernda. BeTp npencTas-
JIeHa CIeqyIOMNUMHE pa3ioMamu: JInennokuTcknii-1, 2,
3, 4, n JINCTBEeHNYHBIH.

JlsxTapckas BETBb XapaKTEPU3yETCs CEpUEl Ipsi-
MOJIMHEHHBIX TPABUMArHUTHBIX aHOMAJINH, NMEIOLTHX
00IIMi a3uMyT mpocTupanus 55-60° U BKIIOYAET He-
CKOJIKO KPYMHBIX pa3jiomoB: CeBepHbIi, boTyoOuH-
ckuit, sxrapckuii, Hropounckuit, IllupotHsrit u FOx-
HBII Pa3JioMBl, a TaKke psiz Oojee MEJIKUX CTPYKTYp-
HBIX QopM: paznomsl JxkekuHanHCKuH, FOXHBIN-1 1
luporHsrii-2. [To pesynbratam OypeHHs B 30HaX pas-
PBIBHBIX HapyIIeHUH 3a()MKCHPOBAHBI KPYIHBIE TAHKH
CPEIHETaIe030MCKUX JIOJEPUTOB, OOBEIMHEHHBIX B
Mopotigas-Tronrckyro, XanHuHCKy0 U banapan-Ca-
JaKyTCKyI0 30HBL. HekoTopble wnccnenoBaTeny CUH-
TaIOT, YTO MECTOPOKACHHUSI HaKbIHCKOTO OIS JIOKAJIH-
30BaHbI B Y371aX MEPECEUCHUS PA3JIOMOB TaHHOW BETBU
(pasnomel «botyoOunckuiiy», «Hropounckuity, «JIsax-
TapcKuii») ¢ JlnaroHaabHBIM PyA0BMEIIAIOIINM Pa3Jio-
MoMm [Macnennukosa, 2007¢ u ap.].

HaxpiHCKast BETBb 00pa30BaHa psoM Pa3phIBHBIX
HapyUIeHHH, UMEIONIMX a3uMyT npoctupanust 60-70°
(paznombl Hakbiackuit, Ycthb-HakbiHckuid, JbrocTsx-
ckuif, Tactaxckuif). OTIMINTETHHBIM IPU3HAKOM TOH
CEepHH Pa3JIOMOB SIBIISIETCS IBHOE, XOTS M ciaboe, maje-
HHE CMECTHTENEH B IOr0-BOCTOYHOM HAIPaBICHUH
[MacnennukoBa, 2007¢].

Cpenne-MapxuHCcKas 30Ha Ha oiomann HakerH-
CKOTO KHMOEPIUTOBOTO TOJSI TpPEJCTaBJIeHA cepuei
Pa3pbIBHBIX HApyIIEHHH MPEUMYIIECTBEHHO CEBEpO-
3amagHoil OpueHTHpOBKH. K ux dnciay oTHOCSTCA
Cpenuemapxunckuii (Ueobimunckuit), Kynmncoobpas-
Helll  (YoeH-YonOunckuii),  Oty-CenuHrIuHCKui
(Bxirouas MepuanonanbHbli, [LInpoTHsIi 1 AHOMAaNb-
HBII ydacTkn) u CeBepo-3anajgHblii pasnombl. OHH
UMEIOT CIJIOXHYIO W3BWIINCTYIO MOP(OIJIOTHIO, IPEpPHI-
BUCTO€ CTPOCHME, YacTO CMELIAITCS HapyLUIEHHSIMU
Bumroiicko-MapXuHCKOH 30HBI, UTO YKa3bIBAE€T HAa UX
Oonee apeBHMIA Bo3pacT popmupoBanus [Konnparees,
T'opes, 2005]. B cTpykType BMETIAOMUX ITOPOJ MX OT-
paXEHHUEM SIBIISIOTCS NPOTSHKEHHBIE JIMHEHHBIE Je-
npeccuu. HekoTopble nccnenoBaTeny HaAeIaoT 4acT-
HBIE PA3JIOMbI ATOW 30HBI OOJIBIION TIPOTHOCTHIECKON
3HaunMocTblo. Tak cornacHo [Kunmxkekos, 2008¢d] B
npenenax 30HbBI BIMsSHUA CpeaHEeMapXMHCKOTO pas-
JoMa HaxoauTcst HakbiHCKOe KUMOEpIIMTOBOE T0JIe, a

K 3alaJHOMYy €ro MpOJODKEHHUIO TAroTeeT JlanabiH-
CKOE TI0JIE.

Kaxk ysxe ObII0 0TMEUEHO, IPUHIMITHATIBHOE 3HA-
YeHHE B KOHTPOJIE KUMOepIuToBoro marmarusma Ha-
KBIHCKOTO 110151 00JIBIITMHCTBOM HCCIIEI0BaTeNeH OT/1a-
erca JlmaroHaqbHOMY pas3iioMy BOCTOK-CEBEpPO-BO-
CTOYHON opueHTHpoBKH [3yeB u ap., 1998;
Koupgpatees, I'opes, 2005; UrnaroB u ap., 2006; Ku-
mkekoB, 2017]. BriepBrie ero ¢parmMeHTs! OBIIH BEI-
neneHsl B 1994 roxy mo pesynpTataM adpOMarHUTHON
cremku Macmrada 1:10000. ITo kommiekcHBIM Teodu-
3M4ECKMM JaHHbIM J[MaroHanbHBIA pa3iIoM HUMEET
CIIOKHOE KyJHucooOpasHoe cTpoeHHe. B BoJIHOBOM
T10JI€ OH BBIPAYKEH JIMHEHHBIMU CyOBEPTHKAJIbHBIMH 30-
HaMH TIOTepU KOPPEJSALUHM OTPaKEHHBIX BOJH C He-
OONBIIMMH  aMIUTUTYJJaMHA CMELIEHUS] OTPasKarolIuX
ropu3oHTOB (10 3-5 M). [To JaHHBIM IIEKTPOpPA3BEIKU
¢ukcupyercs mupokoit (mo 1200 M) 30HOH HIUZKOOM-
HBIX 1opox (700 Om*M), TpescTaBIeHHON Ha BEpTH-
KaJTbHBIX pa3pe3ax B BHJE YaIICOOpPa3sHOH CTPYKTYPHI.
B ocamo4HOM yexie He IMEET YETKO BBIPAXKEHHOMU JIEH-
TOYHOM CTpPYKTYyphl. Ero neHrpaibHas BETBb, Ipel-
cTaBJIeHHasl pa3ioMoM J[naroHanbHbIN- 1, BBIIENIEHA TTO
pe3yiapTaTaM HHTEPIPETallid BPEMEHHBIX pa3pe30B
ceiicMopasBenku Mex 1y JpsaxTapckum u KOKHBIM pasz-
JIOMaMH B BHJI€ HECKOJBKUX 30H HAPYIIEHUS BOJHO-
BOTO IOJIs1. B 271eKkTpryeckoM nomie eMy COOTBETCTBYET
JIUHEHHAas y3KOJIOKAJIbHAsl 30HAa MOHMKEHHBIX CONpO-
THUBJIEHUH, WUpuHON okoio 200-400 M. B mone cuiibt
TSDKECTH PA3JIOM BBIAEISIETCS LENOYKOH OTpHIATENb-
HBIX aHOMaJni, KOTOpble 00YCIIOBJIEHBI pa3yIUIOTHE-
HHEM TIOPOJI 3@ CUET MX BBIBETPEIIOCTH U TPEIIMHOBA-
TOCTH.

Takum 00pa3zoMm, 3a [UIMTENBHBINA MEpHoJ U3yde-
HUS pa3pbIBHOU CTPyKTypbl HakbiHCKOTO 10JIA C IIpH-
MEHEHHEM Te0(hM3NUECKUX METOIOB BBISBICHBI U OXa-
paKTepu30BaHbl MHOTOYHCICHHbBIE IPOTSDKEHHBIE pas-
JIOMHBIE 30HBI, COCTABIAIONIME paMy PErMOHAIBHBIX
pa3peIBOB, BXOJAMUX B Bumtoiicko-MapxuHCKy0 u
Cpenne-MapXHHCKYIO 30HBI TIIyOMHHBIX Pa3jIOMOB.
OHM KOHTPACTHO TIPOSIBIICHBI B TeO(U3MIECKUX MOIISIX
B BH/IC JINHEWHBIX aHOMAIINI{, IMEIOT OOJIBIIYIO TIPOTSI-
KEHHOCTb, BBICOKYIO KOHIIEHTPALMIO HA TUIOMAAN U
MOTYT UTPATh POJIb PyIOMOJBOAALINX CTPYKTYD.

B 10 e BpeMsi, HECMOTPSI Ha BBICOKYIO JI€TaJb-
HOCTh MPOBOJMMBIX HCCIEAOBAaHHUN, pa3perIaromas
CHOCOOHOCTh TI'€O(M3MYECKUX METOJOB IMPHUMEHH-
TEJNIHO K TUIaT(OPMEHHBIM YCJIOBHUSIM HEIOCTaTOYHA
JUIsl BBISIBIICHUSI BCEr0 aHCcamOJIsi pa3HOPaHIOBBIX pa3-
PBIBHBIX CTPYKTYp ¥ B 0OCOOCHHOCTH JJISl TEX, KOTOpPhIE
pacIpocTpaHeHbl B 0caZiouHOM 4exie. B reodusuye-
CKHMX TOJISX c71a00 WIIM BOBCE HE IPOSBICHBI PA3IOMbI
HEMHTPYJUPOBaHHBIC, HE MMEIOINE OOJBIINX aMIIIH-
Tyl BEPTHKAIBHBIX CMEIICHUH, a TaKXKe MepeKphIThIC
TPAINIIOBBIMH HHTPY3MSIMH. DTO C y4eToM ciioB B.A.
MunameBa 0 TOM, 9TO «...NMOJABISIONIEE OOJNBIINH-
CTBO KUMOEPJINTOJIOKATIM3YIOINX PA3IOMOB XapaKTe-
PHU3YIOTCA OTCYTCTBHEM 3HAUUTEIBHOTO CMEIEHHS
TOJIII M, KPOME TOT'0, HE COMPOBOKAAETCSI BHEAPEHUEM
KPYIHBIX MOPUUI HEKMMOEPIUTOBBIX MarMaTHYECKUX
pacmiaBoB» [Munaies, 1979, c. 39] cBunerenscTByeT
0 BO3MOXXHO HEJOCTATOYHOM KOJIMuecTBE MH(OpMa-
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UMM O JU3BIOHKTHBAX, YCTaHOBJEHHBIX Ieo(u3nye-
CKUMH METOJaMHU M, KaK CIEJCTBHE, HEIOIHOTE pa3-
JIOMHOM cxeMbl. JIJ1s1 BOCIIOJIHEHHUS! POOEIIOB B CXeMe
U BBIIENCHUS HApyLIEHUH, KOTOPBIE MOINIH OCTAaThCs
HEOTKapTHPOBaHHBIMH MO pe3yjbTaraM reodu3nde-
CKMX HCCIIEIOBAaHWH, HAMH IPOBEACHO CTPYKTypHOE
nemdpupoBanne Tepputopun HaksiHCKOTO 1O, OC-
HOBHBIE PE3YJIbTAThl KOTOPOTO OTPa)KEHBI B CIIEIYIO-
IeM paszede.
Pa3pbiBHBIC HApYLIeHNS, BbIIe/IsieMbIe 110 pe3yJib-

TaTaM CTPYKTYPHOTO Jemu(ppHUpPOBaAHNSA

B cBs3u co CIHOKHBIM TEOMOP(OIOTHUECKHM
cTpoeHreM HakbIHCKOTO 1OJIs U MOBBIIIEHHOH 3a00J10-
YEHHOCTBIO €r0 TEPPUTOPHH OCHOBHBIMHU 3JI€MEHTAMHU
JemdpupoBaHys ObUIH CIIPSMIICHHBIE YYaCTKH pycell
BPEMEHHBIX M MOCTOSHHBIX BOJOTOKOB, YCTYIBI B pe-
nbede, MelKast 30HaIIBHOCTG B aHqmadre. [Ipoananm-
3UPOBaB UX MPOCTPAHCTBEHHOE ITOJIOKEHHUE, TIOJTydeHa
ciieyronasi KapTuHa pacipeieieHus JOKAIBHBIX JH-
HeaMeHTOB (pHc. 5, myHKTHpHBIe JuHuK). OHa coxep-
JKUT MHOTOYHCIICHHBIE Pa3sHOOPHEHTHUPOBAHHBIE He-
MIPOTSHKEHHBIE METaTPEIIUHbl U B 3HAYUTEIBHON CTe-
MEHU TOBTOpS€T KOHTYp THOpOCeTH paifoHa,
NOJIuepKUBasi HanboJiee HapyIlIeHHbIe YYaCTKU 36MHON

KOpbL. [[y1s1 onpenenenus NpeuMyIeCTBEHHBIX HAIIPAB-
JICHWI pa3BHTHsI CETH TPELIMH IOCTPOEHa po3a-jana-
rpamMma JHHEeaMeHTOB (puc. 6, 0).

IIpencrasnennas cxema (puc. 5), a Taxxe posa-
JarpaMMa IpOCTHPaHUI BBIIEICHHBIX JINHEAMEHTOB
(puc. 6, 6) MOKa3kIBAET, YTO B IUIAT(HOPMEHHOM UYEXIIe
Haxbrackoro KUMOEpINTOBOTO TMOJIS M MpHJIeTaIoIeH
TEppUTOpHU B penbede Hambojee OTYETIMBO OTpa-
JKeHbI JIMHEaMEHTHI, 00pa3ylolie IBe OIU30pTOro-
HallbHbIE cucTeMbl. [lepBast mpeacTaBicHa MeTaTpeIn-
HaMH CEBEPO-BOCTOYHOIO M CEBEPO-3aMaJHOTO Ipo-
CTHpaHUi, KOTOpble B LIEJIOM COHANpPAaBJICHBI C
pa3pbBIBHBIME CTPYKTypaMu (yHnameHnra (puc. 6, a),
BxoAsmuMu B Bumolicko-Mapxunckyto u CpenHe-
MapXHuHCKYI0 30HBI IITyOHHHBIX pa3iioMoB. Bropast cu-
CTeMa COCTOMT W3 JINHEAMEHTOB CYOIIMPOTHOH —
cyOMepHIHOHaNBEHON OpueHTHPOBOK. OHU XapakTepH-
3yIOT MEHee MacIuTaOHbIe, OIEepSIOIINe pa3phIBHBIC
CTPYKTYPBI BTOPOTO TOPAAKA, HO TPH 3TOM HOCAIINE
Ba)KHOE NMPOTHOCTHYECKOE 3HAYCHHUE, TIOCKOJIBKY K MX
yucity oTHocAT JluaroHanbHeld W lupoTHbIN pas-
JIOMBI, KOTOpbIe 00pa3yloT PyIOBMEIIAIONINE CTPYK-
TypBI JUIsl U3y4eHHbIX TpyOok Hakbrackoro moms [Ce-
pedpsikoB u ap., 2019].
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Pucynok 5. Cxema paspuvignsix napywienuii Haxoincko2o kumbepaumoso2o nois u npunezaroujeli meppumopuu.
1 — paznomul ghynoamenma, gvidenennvle no pe3yibmamam UHMepnpemayuu 2e0pu3uIecKux Mamepuaios;
2 — pasnomuvl 0CA0OYHO20 Hexid, 8blOeIeHHbIe N0 PE3YIbIMAMAM CIMPYKMYPHO20 Oeuu@puposans;
3 — iuneamenmol,; 4 — uzgecmmuvle KUMOEPIUMOGble meaa; 5 — 2UOpPocems.
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IIpu nanpHeimeM pacCMOTPEHHM IOTYYEHHOM
cxeMbl (pHc. 5) ObIJIO YCTaHOBJIEHO, YTO HA HEH BbIE-
JSIETCsI Sl YHOPSOYEHHBIX CHCTEM JITHEAMEHTOB, KO-
TOpble 00pa3yloT JIMHEAaMEHTHble TIosica (puc. 35,
CIUIOIIHBIC JINHUN), UHTEPIIPETHPYEMbIE KaK pa3phiB-
Hble HapyuieHus. [loCKONbKYy HcchaeayeMblil pailoH
TEPPUTOPHUAIFHO PACHoNaraeTcs B IEHTPAIbHOMN 9acTn
Cubupckoil mnaropMbl, KOTOpas XapaKTEpPH3YeTCs
YCTOWYHBBIM PEKUMOM Pa3BUTHA 0€3 KPYIHBIX CTPYK-
TYPHBIX IEPECTPOEK, 3TO MOTYT OBITh KaK Pa3IOMBI
0CaJOYHOTO YeXJIa, TaK U pa3inoMsbl pyHnamenrta. Cpas-
HUTEJbHBII aHAW3 BBIACICHHBIX CTPYKTYp (yHma-

% s+ @ « 11 72 [6

3
&

72 P

2 2

MEHTa U 4exJja [oKa3aj, 4yTo OOoJIbIasi 4acTh Hapylle-
HUI IMEIOT OJIM3KKHE OPUEHTHPOBKH, HO UX OCEBBIE JIH-
HUHM PacIojaraloTcsi Ha HEKOTOPOM YAaJIeHHH. JTO MO-
JKeT OBITh CBS3aHO C BEPTHKAJIHHOW 30HAJIBHOCTBHIO B
CTPOEHHH Pa3JIOMOB, BBI3BAHHOM pa3InuUsIMU B PEOJIO-
THYECKUX CBOMCTBAX CyOcTpara Ha OONBIINX ITyOnHaxX
U B IPUTIOBEPXHOCTHHIX ropm3oHTax [Illepman, 1977].
JInist 9acTy pa3phIBHBIX HApYIIEHUI XapaKTepHO Tele-
CKOIIUPOBAHHE, T.€. MPSIMOE MPOCTPAHCTBEHHOE HAJO-
YKeHHE OCEBBIX JIMHUH, KaK, HarpuMmep, st botyoOmH-
CKOTO, JINEHIOKUTCKOTO U HEKOTOPBIX JPYTUX pa3lio-
MOB (pHuc. 5).t t

;

Pucynox 6. Pozvl-Ouazpammsl npoCmupanuil paziomos oynoamenma (a), iuneamenmos (0) u unmepnpemayusi
COBOKYNHOCIU NIAMPOPMEHHBIX CIMPYKIMYD 8 PAMKAX NPABOCOBUL08020 (8) U 1€80COBUL08020 (2) napazenesu-
cos.

Y — macucmpanvusiil cmecmumens, R u R’ — cxkonvt Puoens, tu t’ — paspeiger corcamus, N u N’ — paspwigvl pacms-
JHCEHUA.

@®opMupoBaHUe Pa3pbIBHOM CTPYKTYpPbl HakbIH-
CKOr0 KUMOEpPJIMTOBOIO MOJIst

Teppuropust HakbIHCKOTO MOJIS B TE0JIOTHYECKOM
TUIaHEe OTHOCHTCS K IJIaT(OpPMEHHOM 001acTu, JUIs KO-
TOPOH XapaKTepHa HU3Kasi TCKTOHUYECKasi aKTUBHOCTb,
GoJIbIIEe MOLTHOCTH KPHCTAJUIMYECKONH KOPBI M Oca-
JIOYHOTO YeXJa, UX OTHOCHTENIbHAs «MOHOJIHMTHOCTDY.
B Takux ycIOBHSX pa3IOMHBIE CTPYKTYpHI B CBOEM
Pa3BUTHE PEIKO MPOXOIAT NANbIIe PaHHEH AM3BIOHK-
TUBHOW CTaJW{ W BBIPAXCHBI TIApareHE3UCOM pa3phl-
BOB BTOPOr0 TOpsiAKa, 0OpPa3yIoIUM IIUPOKHE 30HbBI
nposiBieHus: TekToHUTOB [Cemunckuid, 2003; Cemun-
ckuii K, Cemunckuii JK, 2016]. Haubomnee mmpoko
JIAaHHBIE CTPYKTYPBI NPE/ICTABICHBI B Tpeeiax IuiaT-
(opmenHoro uexna. Pa3pbiBel nepBoro mnopsiaka (ma-
THCTPAJIbHBIE CMECTHTEIH ), TIOJIHOCTBIO PACCEKAIONINE
Je(pOopMHIPYEMBIN 00bEM — 3HAUUTEIFHO O0JIee peaKHe
3JIEMEHTHI Pa3pbIBHONW CTPYKTYphl. OOBIYHO OHM pac-
MpocTpaHeHbl B (DyHAAMEHTE W HHU3aX OCaZI0YHOTO
yexia miaTGopMel. JIBIKEHHS MO TTOJZOOHBIM pa3phl-
BaM INIPUBOIHT K (POPMHPOBAHUIO B UEXJIE Pa3pHIBOB
BTOPOTO TIOPSIIIKA.

dopmupoBaHe pa3pbIBHBIX CTPYKTYp ruiatdop-
MEHHOTI'0 YeXJia IIPOUCXOAMIIO B PE3YJIbTATE JBHIKCHUS
1o paspbiBaM (pyHJaMeHTa, BXOJSIIMM B Buitroiicko-
MapXHHCKYIO 30HY, O 4eM CBHETEIBCTBYET UX 3HAYH-
TeNbHAs MPOTHKEHHOCTH (Ooiee 800 kM), THHEHHOCTD,
BBICOKasl KOHIeHTpanus. [Ipn 3TOM KMHEMaTHKa IBH-
JKEHU OTBeYasla CIBHIOBBIM II€PEMEIICHHSM, I10-
CKOJIbKY MMEHHO CJIBUTH 00JaJaloT MaKCHMaJIbHOMN
MpOHUKAIoMmeH crnocoOHocThio [YTKuH, 1989], dtO
obecrieynBaeT BO3MOKHOCTD ITOBEMa MarMaTHYECKIX
pacIiaBoB, B TOM YHCIIE KUMOEPIUTOBBIX, C OOIBIITNX
riryOouH. KOCBEHHBIM NPH3HAKOM 3TOMY CIYXXHUT BBI-
MIOJTHEHHE OCEBBIX 30H Pa3phIBHBIX HAPYIICHUN MarMa-

TUTaMU IIPEUMYIIECTBEHHO 0a3UTOBOTO COCTaBa, 00pa-
3yrommx Bumolicko-MapxuHckuit poit naek [Kucenes
u ap., 2014]. Orcrona, BO3HUKHOBEHHE ILIaTPOPMEH-
HBIX TU3BIOHKTHBOB CBSI3aHO CO CABHTOBBIMH Il€peMe-
LWEHUSIMU 10  pasnoMaM Bumolicko-MapxuHCKo
30HBI, YaCTHBIC HAPYIICHUS! KOTOPOH BBICTYIAIOT B Ka-
YeCTBE MarkucTpasbHbIX cMectuTenei. [lapareneTnye-
CKHIl aHAJTN3 COBOKYITHOCTH Pa3phIBOB dexia [CemuH-
cknit, 2003] mokazai, 9To ux GOPMHPOBAHUE TTPOUCKO-
JUI0 B JBa JTama, OTJIMYAIOIIUXCS HalpaBiICHUEM
JIBIDKEHUST KPbUIbEB pa3iioMoB. Ha mepBom B pe3yiib-
TaTe NPaBOCABUIOBBIX IIEPEMEILEHUH 10 HAPYLIECHUSM
¢byHnamenTa ObUIM 00pa30BaHbl pa3pbIBHBIE CTPYK-
Typbl BOCTOK-CEBEPO-BOCTOYHOM M 3alaj-CeBepo-3a-
NaIHON OPUEHTUPOBOK, OTPAKAFOIIHE MTOJI0KEHHE CKO-
noB Punens (R u R), a Taxke oproroHajbHbIE CH-
CTEMBI ~ Pa3pbIBOB  CEBEP-CEBEPO-BOCTOYHOIO U
CyOIIMPOTHOTO MPOCTHPAHUH, OTBevaromue t, t” un, n’
paspsiBaM (puc. 6, B). Ha Bropom atare rnpu cMeHe Bek-
TOPOB JIBUXXEHUS NO pasinoMaM Bumoiicko-MapxuH-
CKOM 30HBI Ha MPOTHBOIIOJIOKHOE, HAPSAAY € POpPMHUPO-
BaHMEM HOBOTO IapareHe3mca (CeBep-CceBEpO-3amai-
HBIE N, N’-pa3peIBBI), OONBIIYI0 pPOJb CHIrpana
TpanchopMmalus paHee 00pa30BaHHBIX CTPYKTYp: pas-
PBIBBI t 1 t” ObLIHM TPeoOpa3oBaHbl B R-CKOIOBBIE HAPY-
menust (puc. 6, ). [Ipu sToM nponsonuia cMeHa KnHe-
MaTHKH JBWKEHHS CO B30POCOBOM, XapaKTepHOH s t-
Pa3pbIBOB HA CABHIOBYIO, IPUCYIIYIO HapyImIeHNsIM R-
tuna. KnHemaTnyeckne XapakTEpPUCTHKU Pa3pbIBHBIX
HapyLIEHHH CeBep-CEeBEPO-BOCTOYHOIO, BOCTOK-CE-
BEPO-BOCTOYHOTO M CEBEPO-3allaHOTO HAIPaBICHUH
Ha JIaHHOM 3Talle IOJHOCTHIO COOTBETCTBYIOT TaKO-
BBIM, NTOJYYE€HHBIM IPH W3yYCHUH STAJTOHHBIX 00BEK-
ToB (TpyOoK «HropOuHckas» u «boryobunckas»). To
€CTh UMEHHO C 3TUM 3TalloM HEOOXOIMMO CBSA3BIBATH
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(hopMupoBaHUE CTPYKTYp, OJAronpUsSTHBIX JUIs JIOKa-
JIN3allMn KI/IM6epHI/lTOBbIX TCII.

[IpencraBnenHas Bblle MHTEpHperanus Gopmu-
pOBaHU pa3pbIBHON ceTH HakbIHCKOTO OIS TOATBEp-
JKIAETCs pe3yIbTaTaMu (PU3MIECKOTO MOJICTHPOBAHHUS
Ha SKBHBAJICHTHBIX MaTepHanax [UYepeMHBIX U ap.,
2017]. CornacHO MOIYyYEHHBIM IHUTHPYEMBIMH aBTO-
paMH IaHHBIM pa3phIBHBIE CTPYKTYpPbI IIAaT(hOpMEH-
HOT'O YeXJIa MOTTI 00pa30BaThCs B pE3yIbTaTe peBEpC-
HBIX CABHTOBBIX IepeMeleHuit 0710KoB (hyHAaMeHTa
no pasnomaM Bumoiicko-MapxuHckoil 30HBL. Ilpu
ATOM KapTUHA paclpe/elieHns] pa3ioMOB, Hauboee
Onu3Kasi K MPUPOIHOM, BO3HMKAET B Cilydyae Mapai-
JenbHOCTH mpocTtupanus KOxHOro pasnoma u BEKTO-
POB cMeIIeHus OJIOKOB.

[To Bcell BHOMMOCTH, B UCTOPHH Pa3BUTHS pac-
CMaTpHUBacMOW TEPPUTOPHU ITOJOOHBIE PEBEPCHBIE
C/IBUTOBBIE OOCTAaHOBKH BO3HUKAJIN HEOTHOKPATHO, HA
YTO yKa3bIBAeT IOCTATOYHO CIOXKHAsI KAPTHUHA pactpe-
JIeTICHNS IMHEaMEHTOB, OTPaKAIOIINX HanMEHee Mac-
mrTabHble CTPYKTYpHBIE GopMBI (puc. 6, 0). Ipuum-
HaMHM BBICOKOM TEKTOHHMYECKOM M, KaK CJICJACTBHE, Mar-
MaTH4YeCKOW aKTHBHOCTH MOIJIHM OBITh KpPYIIHBIE
COOBITHS, TPOUCXOAAIIME B Tpenaenax Bumolckon
pudroBoii cucremsl [Kucenes u ap., 2014], Ha 3anaa-
HOM IuIede KOTOPOH TEPPUTOPHAIIBHO PaCIIoNiaraeTcst
HaxprHCKHi OJ10K.

Takum obOpaszom, B miardopmeHHoM dexie Ha-
KBIHCKOTO KHUMOEpIIUTOBOTO MOJS Hambojee OTdYeT-
JMBO TIPOSIBIICHBI Pa3phIBHBIE CTPYKTYPHI BOCTOK-CeE-
BEPO-BOCTOYHOTO, CEBEPO-BOCTOYHOI'O M CEBEPO-3a-
MaJHOTO HAMpPAaBICHUN C MOAYMHEHHBIM 3HAaUYCHHEM
HapyIIeHUH APYTHX OPUEHTHPOBOK. OHM SBISIOTCS
MPOM3BOIHBIMHA CIBUTOBBIX MEpEMEIIECHUH OJIOKOB
(¢yHnnamenrta mo riyOMHHBIM pa3iioMam Bumolcko-
MapXuHCKOM 30HBI.

JloxabHBII NMPOrHO03 KOPEHHBIX MECTOPOKICHHIT
HakpIHCKOT0 KUMOEPJIHTOBOTO MO

HecMoTpst Ha JUTUTENBHBIN TEPUO] MPOBENCHUS
Te0JIoro-pa3BeloyHbIX padot (6onee 20 €T) U UX BbI-
COKYIO CTEICHb JETAIbHOCTU MEPCIEKTUBBI KOPESHHOMH
aIMa30HOCHOCTH HakbIHCKOTO KMMOEPIIUTOBOTO OIS
HE MCUCPIAHBI BHITBICHHBIMU K HACTOAIIEMY BPEMEHHU
KAMOEpIUTOBBIMU TenamMH. Hannunme BBICOKOKOH-
TPAaCTHBIX OpPEOJIOB MHAWKATOPHBIX MHHEPATIOB KUM-
6epJTI/ITOB N aHOMAJIBHBIX TOYECK, COJACPKAIINX IMOBBI-
MEHHBIC KOHIICHTPpAalIUX MUPOIIOB, XPOMIUNITMHEINI0B C
BBICOKOIl CTENEHBI0 COXPAHHOCTH, & TAK)Ke HaXOIKH
MHKPOOOJIIOMKOB KUMOEPIIUTOB IO OT/IEIBHBIM ITpodam
U3 MOMCKOBBIX CKBaYKHMH YKa3bIBAIOT Ha BO3MOXKHOCTh
oOHapy»XeHHs B TpeJesiaXx HCCIeayeMoro paiioHa Ho-
BBIX KOPEHHBIX MECTOPOXIEHHH anmaszoB. J{is ycra-

HOBJICHUSI UX TIPOCTPAHCTBEHHO MTO3UIIMHU B IPE/ICTaB-
JsieMol paboTe HMCIOJIb30BAlIaCh MPOTHO3HO-TIOMCKO-
Basi MOJIeJIb, Oa3upyloIasicss Ha CTPYKTYPHBIX MPEAIO-
cpUIKax (puc. 3), a OCHOBOI1 JJIsl POTHO3HBIX ITOCTPOE-
HUA TOCIY)XWJIa CXEMa pa3pbIBHBIX HapyIICHUH
HaxbIHCKOTO KNMMOEPIMTOBOTO TOJIST M HPHJIETAFOIINX
TEPPUTOPHH, MOITyUSHHAs! MyTeM KOMIUIEKCHPOBAHHMS
PEe3yIbTaToB re0(pU3NIEeCKIX HCCIeTOBAHNN 1 Pe3yiIhb-
TaTOB CTPYKTYPHOTO AemudpupoBanus (puc. 5). B ka-
YECTBE CTPYKTYPHBIX JOBYIIIEK, COTJIACHO pa3paboTaH-
HOM Mozenu, Ha Tepputopur HaKbIHCKOro 1mosis BbI-
CTyHaroT Y3JIBI Pa3pBIBHBIX HapyLICHUH
IATGOPMEHHOI'0 YeXjia CEBEP-CEBEPO-BOCTOYHOTO U
BOCTOK-CEBEPO-BOCTOYHOT'O HAINPABJICHU, MPOCTPaH-
CTBEHHO KOPPEIHPYIOIIUE C IITyOMHHBIMHU Pa3ioMaMH
¢ynnamenta. Ha paccmarpuBaemoii TeppuTopuu Ta-
KHX Y3JI0B — T.€. CTPYKTYp, KOTOPbI€ 'HIIOTETHYECKH
MOTYT BMEIIATh KNUMOEPIUTOBBIE TPYOKH, OBIIIO BBIIE-
JICHO BoceMb (puc. 7).

WX mporHO3HBIN MOTEHIHAN (CTETeHb MEepCIeK-
TUBHOCTH) OTPEEISUICS C HUCIOJIb30BAHUEM KaK CO0-
CTBEHHO CTPYKTYPHBIX MPEINOCHUIOK: MaKCHMaJIbHOE
COOTBETCTBUE Y3JI0B MOJEIBHBIM NPEICTABICHUSIM,
npsiMasi KOppemslusl ¢ TIIyOMHHBIMU CTPYKTYpaMH U
IIp., TaK ¥ TIPUMEHSIS MarMaTH4eCKUe 1 IITMXOMHUHepa-
JorH4eckue Tpu3Haku. K 4uciay NocieaHux OTHO-
CHTCS, TIPEXK/IE BCETO, IIPOCTPAHCTBEHHOE B3aMMOOTHO-
IIIEHHUE BBIJICJICHHBIX NTEPCIEKTUBHBIX YYaCTKOB C Ope-
OflaMH  PacIpOCTPaHEHHS MHHEPAIOB CITyTHHKOB
anmmaza (MCA), 3aukcupoBaHHBIX B 0a3aIbHOM TOpH-
30HTE ME3030MCKHX OTJIO)KEHHH — YKYTYTCKOM CBUTE
paHHel ropbl. IIpu 3TOM yuuThIBaJIMCH Hajieoreorpa-
¢udeckre U TUTONIOro-(haraabHbIe yCIoBUsI HX (Hop-
mupoBaHua. COrfacHO MMEIOLIMMCS JaHHBIM OPEOIIbI
paccestaust MCA 1 pocChIni OJIMYKHETO CHOCA M3BECT-
HBIX KUMOEPIIMTOBBIX TEJ KOHTPOIUPYIOTCS J{10IIOHT-
JlsxTapckoil aempeccuel, BBITSHYTOW B CEBEpPO-BO-
cTouHOM HanpasineHuu [Kummkekos, 2017], a cHoc ma-
Tepuasa MPOUCXOAMI TPEUMYIIECTBEHHO B FOT0-3aral-
HOM HarpaBJIeHHH I10 ITyTH Pa3BUTHSI BpEMEHHBIX H I10-
CTOSTHHBIX T1aJICOBOJIOTOKOB. CrenoBarteibHO,
TIOJIO)KEHUE TIEPCIIEKTHBHOTO YYacTKa B HENOCpPea-
CTBEHHOH OJM30CTH ¢ OpeosioM, MO0 Ha HEOOIBIIOM
yaJIEeHUN Ha CEBEPO-BOCTOK SBIISCTCS MAKCHMAJIBHO
OmaronpuaTHbIM. JlOMOTHUTENBHBIM (pakTOpOM, yBe-
JIMYMBAIOIIMM TPOTHO3HBIN MOTEHIMAN TUIONIAIHN, SIB-
JISIETCSl HAIMYKE B UX MPEeaXx MarMaTu4eckux oopa-
30BaHUI HEKUMOEPIUTOBOM MPUPOABI — OpeKUuil Ie-
JIOYHBIX 0a3WTOB, KOTOpBIE, KaK M3BECTHO, UMEIOT C
KUMOEPIUTOBEIMU TpyOKamMu OJIM3KYIO TMPOCTpaH-
CTBEHHYIO CBsI3b, CXOXKME MEXaHHW3M 00pa3oBaHHS U
MOP(hOJIOTHIO TEJ.
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Pucynox 7. Cxema pasnomnoeo cmpoenust Hakolnckozo Kumbepiumoso2o nojist 4 Rpuie2arouux meppumoputl ¢
NPOCHOZHBIMU YY4ACHKAMU.

1 — paznomer hynoamenma, 2 — paznomvl 0cadouHo2o yexia, 3 — npocHO3Hble YUACMKU: a - 8bIOCIeHHbIE HA OC-
HOBE CMPYKMYPHLIX NPUSHAKO, O - 8bl0EIeHHbIe N0 KOMIIEKCY npusnaxos; 4 — opeoavt MCA; 5 — nposenenus: a
- bpexuuil wenounvix 6azumos [no Uenamos u dp., 2010], 6 - sxcnnozusuvix Opexuuil [no pabouum mamepua-
qaam BI'PD AK «AJIPOCA» (IIAO)]; 6 — uzeecmmuvie kumbepiumogvle meid,; 7 — cemb HOUCKOBLIX CKEANCUH,; 8 —
euopocems.

C yd4eToM BHIIIENIEPEUHCIIEHHOTO, HanOoJee mep-
CIEKTUBHBIMUA MO KOMIUIEKCY INPH3HAKOB SBIITFOTCS
YYacTKH CO BTOPOTO II0 ceAbMOit (puc. 7).

VYuyactok Ne 7 pacnionaraercst Ha 0ro-3armaje 1mio-
maay B 10 kM oT xwmisl O3epHast U MPEJICTaBISAET CO-
00i1 CIIOKHOMOCTPOCHHBIH y3esl Pa3phIBHBIX Hapylie-
HHUH, B KOTOPBIA TOMHUMO MOJICIBHBIX Pa3phIBOB BO-
CTOK-CEBEPO-BOCTOYHOTO M CEBEP-CEBEPO-BOCTOUHOIO
HAarpaBJICHUH BXOJHUT TaKXe JN3BIOHKTUB CEBEPO-3a-
nasHoN opueHTHpoBKH. OH Hawmboiee MOJHO ITOBTO-
pSIeT CTPOSHME PA3IIOMHBIX Y3JI0B, KOHTPOJIMPYIOIMINX
TpyOKkn «boryobunckas» n «Hiopounckas». B kage-
CTBE PYIOIOJBOAAIICTO Pa3IOMa BBICTYNACT OJUH H3
TTyOWHHBIX TU3BIOHKTHBOB JIsxTapckoii BetBu Bu-
moiicko-MapxuHckoii 30HH (puc. 4). K BeineneHHON
MEPCIEKTUBHON CTPYKTYpe NPHYypO4YeH HEeOOIbIION
opeon MCA, BEITAHYTHIM B IOT0-3aI1aJHOM HaIpaBie-
HHH.

Taxxe k YHCJTYy BBICOKOIICPCIEKTUBHBIX HAMU OT-
HeceH ydacTok Ne 6, HaXOAAIIUICS FOTO-BOCTOYHEE

Tena Maiickoe, B 4 kijloMeTpax oT Hero. B ero crpoe-
HUW TIPHHAMAIOT YYacTHE JIOKaJbHBIC Pa3pbIBBI BO-
CTOK-CEBEPO-BOCTOYHOTO U CEBEP-CEBEPO-BOCTOYHOTO
Hanpasyienus. [locnegnuit siBisieTcs onHON U3 BETBEH
JlmaroHaiapbHOTO  PYJOKOHTPOJIHUPYIOMIETO — pasjioMa.
CTpyKTypoli ITyOMHHOTO 3alloXKeHusi siBisiercst pro-
CTAXCKUH pasnoM, TNpuHajuiexamuid HakbeHCKOM
BetB BM3. 1o BOJTHOBOMY OOJIHMKY pa3ioM MpeCcTaB-
JIeT cO0O0M PaCHIMPSIONIYIOCS KBEpXy rpabeHooOpas-
HYIO CTPYKTYpY, momoOHyro BoryobmHckomy u Jlsx-
TapCcKOMY pa3jioMaM, MO3ULKOHUPYIOLIUMCS KaK pyao-
MOJBOIAIINE UTSI W3BECTHBIX KHUMOEPIUTOBBIX TEI
[MacnennukoBa, 2007¢]. BwimenmeHnas cTpykTypa
pacrionaraeTcsi B TIpeleNnax JHWHEHHO-BBITSHYTOTO B
IOT0-BOCTOYHOM HampasieHun opeona MCA. Ilpo-
CTPaHCTBEHHO OH Koppenupyer ¢ J{sxtap-Y onOuHckon
JIeTIpecCUen, MpocieKUBarolencs OoT p. XaHHS [0
cpenHero teueHus p. Hakbin.

Vuactku Ne 2, 3, 4 u 5 TaKkKe IOJIHOCTHIO OTBE-
4aloT TpeOOBaHMSIM MPOrHO3HOM Mozenu. B ux mpene-
JaxX HaONIOMAIOTCS y3JIOBBIC COWICHEHHUS Pa3phIBOB
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I1aT(hOPMEHHOTO 4eXJia, TeIECKOMUPYIOIHUECS ¢ pa3-
jgoMamMH (yHJIaMEHTa, CHCTEMHO BXOZASIUMH B JIueH-
JIOKNTCKyto BeTBb BM3. Takxke B nx npenenax Haoro0-
JaroTcs Tena Opekunii 6a3uTOB, KOTOPBIE MOTYT acco-
UAPOBaTh C  MPOSBICHUAMH  KUMOEpINTOBOTO
Marmarusma.

Ocrapmmecs yyactku, Ne 1 u 8 pacmonaratorcs 3a
MpefesaMy IUTNXOBBIX OpPEOJIOB, B MX TPaHHIAX HE
HaOMIOaeTcsl MPOSIBICHUI SKCIUIO3MBHOTO BYJKa-
HHU3Ma U BBIICJICHBI OHU TOJIBKO Ha OCHOBE CTPYKTYP-
HBIX TIPEIIIOCBUIOK, B CBSI3U C YEM JJaHHBIE YYaCTKU OT-
HECEHBI K pa3psily MeHee NMepCIeKTUBHBIX.

Brinmonnennsie IIPOTHO3HBLIE MMOCTPOCHUSA IO3BO-
JIWJIM JIOKAJIM30BaTh Ha IUIOINAAM HakbIHCKOTO KHM-
OepIUTOBOTO MOJISI BOCEMb YYacTKOB MEPCIIEKTHBHBIX
Ha 0OHapyKeHHe KOPEHHBIX MECTOPOKACHUH ajMasa.
Jns yBepeHHOTrO TIIOJICEYEHUS] HCKOMOTO OOBEeKTa
Hanbouee (P HEKTUBHBIM METOIOM OYAET ABIATHCS I10-
HCKOBOE OypeHHe 110 OTpEeNeNICHHON CEeTH. YUYHUTHIBas
HEPaBHOMEPHYIO OIOMCKOBAHHOCTH IIIOIIAIN TOPHO-
OypoBBIMU pabOTaMH, a TAK)KE€ OTHOCHUTEIIFHO HEOOIb-
e JTMHEHHBIE pa3Mepbl Hanboee KPYIMHBIX KIMOep-
JUTOBBIX Ten noJst (Tpyoka «Hriopbounckas» 360 x 175
M, a TpyOka «boryobuHckas» 260 x 70 M) B mpezaenax
MPOTHO3HBIX Y4aCTKOB HEOOXOINMO pean30BaTh CETh
Oypennst 100 x 100 M. I'myOuHa mpOXonKH CKBaXUH
JIOJDKHA COCTaBIISITh HE MeHee 80 MeTpOB, YTO COOTBET-
CTBYET Cpe/lHeH MOIIHOCTH IEPEKPBIBAIOIINX OTIIOXKE-
HUHN.

3aki0yeHue

PazpaboTana mpOorHO3HO-TTIONCKOBAsI MOJIEITh KUM-
OepnuToBOl TpyOKM HakprHCKOTO MO, OCHOBaHHAS
Ha pe3yIbTaTax CTPYKTYPHO-BEIIECTBEHHOTO MOJCIIH-
poBaHUST KMMOEpIHUTOBBIX TpyOOk «HiopOwHCKas» u
«boryobunckasy. Co3naHHbBIE MOAENHN MOKA3aIIH, Y4TO
ollpesielIsIIolIee 3HAaUCHUE B JIOKATH3AIUN KUMOepIH-
TOBBIX TECJI UT'paJId Y3JIOBBIC COYJICHCHUA Pa3pbIBHBIX
HapylIeHUH MI1aT(hOPMEHHOTO YeXJ1a CEeBEP-CEeBEPO-BO-
CTOYHOH M BOCTOK-CEBEPO-BOCTOYHONW OPHEHTHPOBOK.
BelneneHHbIe CTPYKTYpBI paciipoCTpaHEeHbI B THIa0uC-
CalIbHOM YacTH 3eMHO KOPHI M OTBEYAIOT 32 JOPMHUPO-
BaHME IUaTpeM TpyOok. B kauecTBe py oo Bosmx
2JIEMEHTOB paccMoTpeHbsl boryobuuckuit n Jlsxrap-
CKHUH pa3noMbl GyHIAMEHTA, HCIIOb3yeMbIe MarMoH, B
TOM 4YHCJE Pa3INYHBIX TE€HEPALUH KUMOEPIUTOBOTO
cocTaBa. B COBOKYMHOCTH, yKa3aHHbIE HapyIICHUS
(dopmupytoT enuHble (QIIOUAONIPOHUIIAEMBIE CTPYK-
TYpbl, OJaronpusTHbIE 1151 POPMUPOBAHHS KOPEHHBIX
MECTOPOXKJCHUH aJIMa30B M BBIJICJICHBI HAMH KaK IT0HC-
KOBBIE OOBEKTHI JJIsl IPOBEACHHS PalfOHUPOBAHUS TUIO-
maan HakpiHcKOro KUMOEPIMTOBOTO MOJIS U ITpUiIera-
IOIIEH TEPPUTOPHUH Ha BO3ZMOXKHOCTH OOHAPY>KEHHUS Me-
CTOPO’K/IEHUH — aHayoroB Tpyook «HropOuHckas» u
«boryobunckas».

CTpyKTypHO-TEKTOHHYECKHAE ITOCTPOCHUS IS
Tepputopun HakbIHCKOTO KMMOEPIMTOBOTO ITOJS Ha
OCHOBE PE3yJIbTaTOB reo(pU3MIECKNX UCCIEIO0BaHNUI, a
TaKoKe Pe3yJIbTaTOB CTPYKTYPHOTO NeMN(pPUPOBAHUS
MO3BOJIUII  BBISIBUTH PAa3sHOMACINTAOHBIE 3JIEMEHTHI
Pa3pBIBHOM CETH, PaCIIPOCTPAHEHHBIE HAa Pa3HBIX YPOB-
HsIX 3eMHOU Kopbl. [ToaTBepkaeHo, uTo B (hyHAaMEHTE
Pa3BUTHI IN3BHOHKTHUBLI IBYX 6HI/I30pTOFOHaJ'IbelX 30H
— Bumolicko-MapxHHCKOM  CEBEpO-BOCTOYHOIO H

CpenHe-MapxuHCKON CeBepo-3amaJHOrO HarmpasJie-
Hus. OHM UTParOT POJb MarMoBOJZIOB M OTBEYAIOT 3a
TPAHCHIOPTHUPOBKY PAaCIIaBOB K NPUIIOBEPXHOCTHBIM
FOpU30HTaM, B IpeJieax KOTOPbIX MOMUMO BbIIEJIECH-
HBIX HalpaBJIEHUH pa3iiOMOB Pa3BUTHI CTPYKTYPHI Ce-
BEp-CEBEPO-BOCTOYHON M BOCTOK-CEBEPO-BOCTOYHOM
OpUEHTHPOBOK, UMEIOIINX IEPBOCTENICHHOE IPOTHO-
ctuueckoe 3HadeHwe. DopmupoBaHWEe IUTATHOPMEH-
HBIX JU3BIOHKTHBOB CBS3aHO CO CABHTOBBIMH II€peMe-
LWEHUSIMU 10 pasnoMaM Bumtolicko-MapxuHCKoM
30HBI, YaCTHBIC HAPYIICHISI KOTOPOI BRICTYHAIOT B Ka-
YECTBC MarucCTpajbHbIX CMECTHUTEIEH. BI)IZ[CJ'[CHI)I JaBa
oTara, OTJINYaroInXCs HallPpaBJICHUEM JIBUKCHUSA KPbI-
JIBEB Pa3JIOMOB.

[Mpumenerrne pa3pabOTaHHOW MPOTHO3HO-TIOUC-
KOBOH MOJIENTM COBMECTHO C YTOUHEHHOU CXEMOM pa3-
PBIBHBIX HapylIeHWH Jalo BO3MOXKHOCTb OLEHUTHh
OCTaTOYHBIC MIEPCIEKTHBH KOPEHHOU alTMa30HOCHOCTH
HaxkbIHCKOTO 0TS ¥ BBIACTUTE B €T0 MpeIeiax BOCEMb
YYaCTKOB, TIEPCIEKTHBHBIX IO CTPYKTYPHBIM TPEATIO-
CBIIKaM Ha 0OHapy>KeHUE HOBBIX KUMOEPIUTOBBIX TEI.
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[IpoBeneHHBIC HCCIIEAOBAHIS HOCST METOIUIECKUI XapaKTep U HAlpaBJIeHBI Ha 00eCTIeYeHNe CECMUYIEeCKOit
0e30IaCHOCTH MIPH MPOSKTUPOBAHUU U IKCIUTyaTallny KOMILUIEKCa HHYPACTPYKTypHBIX 00BEKTOB B paiioHax Cu-
6upH, OXBATHIBAIOIINX 30HBI PACTIPOCTPAHEHHMS CIUIOMIHONW MEP3JIOTHI U TIEPEXOAHBIE 30HBI OT MEP3JIBIX K TaJIbIM

TpyHTaM.
Abstract

The studies carried out are methodical in nature and are aimed at ensuring seismic safety in the design and
operation of a complex of infrastructure facilities in the areas of Siberia and covering the areas of permafrost and

transition zones from frozen to melted ground.

KiroueBble ciioBa: celicMuyeckas OINaCHOCTb, MHIKCHEPHAas CeﬁCMOHOFHﬂ, TPYHTBHI.
Keywords: seismic hazard, engineering seismology, grounds.

OcHOBHas LieNb UCCIE0BAaHUII CBSA3aHa C IPOTHO-
30M CEHCMUYECKUX BO3ACUCTBUN CHIIBHBIX 3€MIIETPSI-
ceHnii baikambckoro permoHa m obecreueHHeM Ccei-
CMHYECKOH 0€30MTaCHOCTH CTPOUTENILCTBA B €TO MPEe-
nax.

B pesynpraTe BO3IEHCTBUS Ha BEYHOMEP3IYIO
TOJIILYy TOPHBIX TOPOA TEXHOTEHHBIX U MPUPOIHBIX
(hakTOpOB, BBI3BAHHBIX BapHALMAMH KINMAaTHUYECKHX
YCIIOBUM 3eMIJIH, SIBISETCS M3MEHEHHe UX celicMuye-
CKHX CBOWCTB M (PM3MKO-MEXaHMYECKHX HapaMeTpOB.
EcrecTBeHHO, YTO MONOOHBIC SIBICHHUS BHOCSAT CBOM
KOPPEKTHBHI B 0COOCHHOCTH TPOSIBICHUS CEHCMUYHO-
CTH B BEpPXHEH 4acTH KPHOJINTO30HBI M JOJDKHBI YUH-
TBIBATHCS TP MPOTHO3€ CEHCMUYECKOTO PHCKA TEPPH-
TOpPUH PACTIPOCTPaHEHMsI MEp3JbIX IPyHTOB. B kaue-
cTBe 0a30BOTO 3JIEMEHTa JJIsi MCCIeNOBaHUN BBIOpaH
BOCTOYHBIN (uanr baiikanbckoi ceficMUuecKoil 30HBbI.

Paiion pabot mpencraBnser coboll ropHoO-Ta-
eXHYI0 00JacTh ¢ KPYIHBIMH OpoOrpapuuecKuMH
enquHunamMu: Yapckad BnaguHa, YpokaHckuil u Ko-
napckuii xpeoTsl. K xpedTam npumMbikaroT Oonee Ko-
POTKHE TpsAIbl, PACHON0XKEHHBIE MApaIENBHO JIPYT
Japyry. lLleHTpanbHas 4acTb TOPHBIX COOPYXKCHHI
UMEET CpellHEe-BBICOKOTOPHBIA penbed ¢ abcomtoT-
HeIMH BeIcoTamMu 10 2000 - 2400 M ¥ OTHOCHUTEIBEHBIMA
npessieHHAME 10 800 M., CKIIOHBI KpyTble, OOJIbIIast
4acTh MOJHOXMH omosicaHa oceisiMu. CTpyKTypa
OCIIO)KHEeHa (opMaMHu JIPeBHEH JIETHUKOBOW HSK3apa-
IIMM B BUJIE IUPKOB, KAPOB U TPOTOB. JIHHUIIIA MEXTOp-
HBIX KOTJIOBHH HaxoasaTcsa Ha BeicoTe 650 - 1100 M, 3a-

HSTHI IOIMaM#, MOPEHAMH C MHOTOYHCIICHHBIMHU 03€-
pamu. Penbed BmnamuH ciabopacdiieHEHHBIH, ¢ IHPO-
KAMHU 3200J09€HHBIMU JONWHAME H TDIOCKUMH BOJO-
pasgenamu, ¢ abcomoTHRIME oTMeTKamu mo 1000 -
1300 M 1 otHOCcHTeNbHBIMHU TIpeBbIimeHusiMu 200 - 300
M.

U XapaKTepHU3yeTcsl MPUCYTCTBUEM JIETHUKOBBIX (Op-
MaM BEPXHEUYETBEPTHYHOTO OJICACHEHUS M COCTOUT M3
MHOTOUYHUCIICHHBIX XOJIMOB, Tpsij, BajioB, OYIrpoB.
Brnonb monmiH pa3BUTH OOKOBBIE MOPEHBI.

Jlns OIEHKM TEXHOTEHHOTO BO3JCHCTBUS Ha
YYacTK{ IUIAHUPYEMOTO CTPOMTENILCTBA MH(PACTPYK-
TypHBIX 00BEKTOB MPOAHAIH3UPOBAaHA HH(POPMAITHS O
MEP3JIOTHBIX W HHKEHEPHO-TEOJIOTHIECKAX 0COOEHHO-
CTSIX paliOHa B LIEJIOM.

HaubonpmuM pa3ButHeM B paiioHe HCCIElI0Ba-
HUH MOJIB3YIOTCS NOPOJbl MHTPY3UBHBIX MacCHUBOB
MeTaMOp(U30BaHHBIX TEPPUTEHHBIX O0pa30BaAHUM.
Kopennbie moponst 1o rinyousasr 30-50 M 3HAYH-
TEJIFHO BBIBETpelNble. PBIXJIBIE TPYHTBI NpEACTaB-
JIEHbl B OCHOBHOM CJIEIYIOIIMMH THIIAMHU OTJIOXKe-
HUH.

O3epHO-aJTIOBHANIbHBIE 00pa30BaHUs IHUPOKO
pacmpocTpaHeHbl B Ipejesiax BHAJUH M CIararmT
TeppacOBBII KOMILIEKC KPYITHBIX peK. JIeTHUKOBEHIE
OTJIOKEHHUS claraloT OOKOBBIC U KOHEYHBIC U TIpe-
CTaBJIEHbl CYINIECUAaHOW W TpaBeJMCTOM MOpPEHOM.
OCHOBHYIO 9acTh 00JIOMOYHOTO MaTepHuaja COCTaB-
JSI0T MeTaMop(hHU30BaHHBIE TIECUaHUKH, TaOOpOUIbI
U aJIEBPOJIUTHI.



52

The scientific heritage No 55 (2020)

B nentoBHUanbHO-MPOTIOBUATIBHBIA  KOMILIEKC
OTHECeHbl 00pa30BaHMsl, cllaralolie KOHyca BBI-
HOCa B yCThSIX BPEMEHHBIX BOJOTOKOB M 00Opa3yro-
e NUIeH bl y MOAHOXbBS KPYIHBIX CKIOHOB. OHH
MPEACTaBICHBl KPYIHO-TJIBIOOBBIM MaTepHalioM
MOIIHOCTEIO 10 60 M. AJUTIOBHAJIBHBIE OTJIOKEHUSI
MOYTH NMOBCEMECTHO IPEJICTABICHBI XOPOIIO Hepe-
MBITBIMH TIECKAMU, TPAaBHEM, TAJICTHUKAMH, BAITYHBI
C 3allOJHUTENEM M3 Ilecka. B BEpXOBBIX peK 3TO
rpyObIil TIIEIO0BO-BATYHHBIN U IIJIOXO COPTHPOBOY-
HBII MaTepual.

B Mep3110THOM OTHOLIEHUH PaliOH PacIOIOKEH B
00JIaCTH CIUIOIIHOTO PacHpOCTPAaHEHUs] BEYHOMEP3-
JIBIX TPYHTOB [5, 6]. B monuHax pexk MOIHOCTH Mep3-
JBIX TPYHTOB MoKeT npeBbimaTth 100 M, a UX TeM-
nepatypa onyckarbcs Huke —1, -2°C. B npenenax
MPEATrOPHBIX M TOPHBIX 00pa30BaHU MOIIHOCTH
MEp3JIOTH YBEIMYHUBACTCS IO COTEH METPOB M Me-
Hs€TCSl B UHTEpBAJIE OT -1 110 -3°C.

KpymnHble TannkoBbIe 30HBI TPHYPOUYEHBI K Oac-
ceifHaM KpPYIHBIX PEK C BBICOKMMH (UIBTPALMOH-
HBIMH XapaKTePUCTUKAMH. 30HBI BPEMEHHBIX BOJO-
TOKOB (TIEPUOJ] OTTaMBAaHbSI MEP3JBIX TPYHTOB) 3a-
XOAAT MO JOJHHAM pPEeK B IpeAelbl TOPHBIX
COOpYKEHUH U IPEHUPYIOT BOJOHOCHBIE TOPU30HTHI
30H MOBBIIIEHHON TPEIIMHOBATOCTH.

AHani3 WHKEHEPHO-TEOJOTHYECKUX U TeopH3u-
YECKHUX MAaTEpUaIoB IO3BOJSIOT MPOBECTH OLEHKY
KPHOTEHHOM CHUTyalnH, M OTPEIEeIUTh YIaCTKU MOBBI-
IIEHHOM TEXHOTEHHOH omacHocTu Tepputopun. Oco-
OEeHHO Ba)XHOE 3HAYCHUE UMEIOT JaHHbBIE TI0 OCBOCHHUIO
TEPPUTOPUI B aHAJIOTMYHBIX IPUPOJHBIX YCIOBUSX, B
TOM YHCIIE TEOPU3NIECKUX HCCICAOBAHMUI.

Kak mpaBuio, Hanbosnee CHIBHO TEXHOTEHHOMY
BO3ZICHCTBUIO MOJBEPrarOTCA YYaCTKU CTPOHMTEIHCTBA

U OIKCIUTyaTallud OOBEKTOB TPAHCIOPTHON wuH(ppa-
cTpyKTypbl. COOIII0/IeHHE TEXHOIOTUH BO3BEICHHS J10-
POT M MOCTOBBIX IIEPEX0/I0B YACTO OCIOXKHSETCS HaJH-
YreM OOJIBIIOr0 KOJIMYECTBA PA3JIMYHBIX 110 CTPYKTYpe
¢dopm penveda. Hapynienre npupogHOro paBHOBECHS
MIPUBOANT K aKTUBHOM JIETPalaIliii MEP3JIOTHI M KaK pe-
3yJBTAT MOMYyYSHHUE IMUPOKOTO CIIEKTpa MpodieM mpu
AKCIUTyaTaIluy TOPOKHOH CETH U IPYTHX COOPYKCHUN
HHPPACTPYKTYPHI B LIETOM.

OrneHKa TEXHOTEHHON omacHOCTH auddepeHI-
pyeTcs 1Mo TUIOMIAAN U 3aBUCHUT OT TUIIOB IIOPOJI, cjara-
IOUIMX OCHOBHBIE MOP(OCTPYKTYPHBIX DJIEMEHTOB pe-
nbeda. Beicokuii ypOBEHb TEXHOTEHHOM OMACHOCTH OT-
MEUYACTCA Ha YyU4aCTKaxX ¢ MaKCUMAJIbHBIM HaApYHICHUEM
€CTECTBEHHOTO COCTOSHHS NPUPOJHON cpenbl. K HUM
OTHOCSITCSL YYaCTKU MHKEHEPHO-TEOJOTUYECKHX KOM-
TUIEKCOB C BBICOKOHW YSI3BUMOCTHIO K TEXHOTCHHBIM
BO3JICHCTBUSIM.

CpenHuii ypoBeHb OOBEAWHSACT YYACTKH, PACIIO-
JIO)KCHHBIC B HIDKHUX YACTSIX CKJIOHOB, OCIIO’KHEHHBIX
apo3uei, norpeOeHHBIMH JIbAaMH, KAMEHHBIMH POCCHI-
IIIMH, KPUOTEHHO-IEHYJAIIMOHHOTO THIIA, JIOKAJIEHON
3abosoueHHOCThI0. COCTaB BEpXHEW YacTH reoiornye-
CKOTO pazpesa OyJeT CriocoOCTBOBATh Pa3BUTHIO TEp-
MOJPO31HU U IYYCHUS.

Tepputopun ¢ HU3KUM yPOBHEM OIIACHOCTHU OTIIH-
YalOTCSl HAUMEHBIIMMHU M3MEHEHHUSIMHU TIPH OCBOEHHH.
K MeHee omacHBIM OTHECEHBI YYAaCTKH C ITOJIOTUM pe-
TBeOM H ¢ OoIree BEICOKUMHE TUIOTHOCTHBIMHU XapaKTe-
PUCTHKAMH TPYHTOB, IIPH STOM HX TEMIIepaTypa BHIIIE
-2°C.

HarnsinHo BBICOKMIT YpOBEHb CEHCMUYHOCTH HC-
clexyeMoil TeppuTopuu Xapaktepusyer kapra OCP-
2016 (9 6ammoB)[4] u KapTa STUIEHTPOB 3eMIIETpsICE-
HUM ¢ 8-TO PHEPreTHYEecKoro Kiacca.

58°

Kp 8 -9-10¢+11 12013014015 016 @17

57°

Al

122922.5°

112° 114°

116° 118°

Puc. 1 Kapma snuyenmpog 3emnempsicenuti baiikanvckoii celicmMuueckot 30Hbl.

N3ydeHne BapuaHTOB KOHTPACTHOTO TPOSIBICHUS
CEHCMUYHOCTH B 00JaCTAX PACIPOCTPAHCHHUS BEYHOMH
MEp3JIOTHI SIBIISICTCS OJTHUM W3 OCHOBHBIX HarpaBJie-
HUHA TIPOBOAMMBIX HccaenoBaHui. Ilo BenuunHe oHa
MOXKET OTJIMYAaThCA OT HCXOMHOW CEHCMHUYHOCTH 32
CYET TPYHTOBBIX, THAPOTCONIOTHICCKUX H MEP3JIOTHBIX
YCIIOBHIA HA OJWH U Oosee 6ayutoB. J[iist pacueToB ceii-
CMHYECKOW OMACHOCTH TPYHTOB HCIOJIB30BAJIHCh HH-
CTPYMEHTAJIbHBIE U PACYETHBIE METOIBI, KOTOPBIE YUH-
THIBAIOT M3MEHEHUE CEUCMHUYECKUX MKECTKOoCTeh [2],
rTyOWHY 3aJIeTaHns YPOBHS TPYHTOBBIX BOJA M TEMIIe-
patypy Mep3noro ciost [5]. 3a 3TanoH mpu pacuerax

TIPUHSTHI TPYHTHI | KaTeropuu (OTHOCUTENFHO COXPaH-
HBIE CKaJbHbIE IMOPOABI CO 3HAYCHUSIMU CKOPOCTEH
NIPOJIOIBHBIX BOJH paBHBIX 3000 M/c 1 00beMHOIT Mac-
coit 2,5 r/em®) [1].

Haubonee BeposiTHbIE 3HAYEHMsI CKOpOCTEH uIst
TaJbIX HEBOJOHACHILICHHBIX MOPOJ IPHHUMAIOTCS KaK
CpelHHe TPYHTBI, K KOTOPBIM OTHOCHTCS HWCXOJHAs
6amtpHOCTE Tepputopun (OCP). I'pyHTHI co 3HaYCHH-
SAMH  CKOpPOCTEH, COOTBETCTBYIOIIMX 3TaJOHHBIM,
UMEIOT CEHCMHYECKYI0 OIAacHOCTh Ha OIMH Oaul
MEHBIIIE UCXOTHON CEMCMHUYECKON OMTACHOCTH.
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Ha wuccnemyemoil TeppuTopuu OBLIH HKCCIIEHO-
BaHbI HECKOJIBKO JIECATKOB IJIOMIAJ0K KaK CYLIECTBY-
IOLUX, TAK U CTPOSILLIUXCS COOPY>KEHUH. DTH JaHHbIE
BOIIUIM B OONIYI0 WHXEHEPHO-CEHCMOIOTHICCKYIO
OLICHKY TE€pPPUTOPUH, KOTOpasi HAMU MOJAPa3ENIeTCs
Ha 30HBI OTHOCHUTEJIFHO IMOBBIIICHHOW M ITOHMKEHHON
celCMHUYECKON U TEXHOIeHHOM OITaCHOCTH.

Ucnone3yss W3M0KEHHBIA BBIIIE TOAXOMA s
OIICHKH CEHCMUYECKON ONacHOCTH, MPOBEICHBI 0000-
meHHble 3HadeHust Vp, Vs B npeo0iiaiaomux pasHo-
BHJHOCTSIX TPYHTOB B paiOHax paclpoCTpaHCHUS
MEp3JIBIX TPYHTOB.

Tab6muma 1.
Taunsle, JIpaucTrIC TBepno-mep3ibie
HHXeHepHO-Te0IOTHYECKHE KOMIUIEKCHI 00BOJIHEHHEIE -1%<t<0°C t<-20C
(m/c) (m/c) (m/c)

TepaccoBblil U 03€pHO-AJUTIOBUATBHBIN 1500-1800 1380-2180 3200-3700
300-600 660-1150 1620-2060
JleTOBHATEHO-TPOSTIOBHATHHII 1600-1900 1980-3160 3400-3900
360-700 980-1760 1790-2230
CKalbHbIC FPYHTHI 2300-3200 2300-3100 3400-4200
1100-1600 1210-1830 1890-2600

B Tabmmme | mpencTaBieHBI: JHUTOJIOTHYESCKHUMA
KOMILIEKC (MOIIHOCTh HcciemyemMoro ciost 1o 10 m),
3HAYCHHST CKOPOCTEH MPOMONBHBIX VP U MOMEPEeYHbBIX
Vs ceficMuYecKHX BOJIH, TeMIiepaTypa rpyHToB. Heoo-
XOJUMO OTMETHUTh, YTO CKOPOCTH B CE30HHO TalbIX
TPYHTaX HE YYUTHIBAIACH, KAK TIPU BHIOOPE CKOPOCTEH
B 3TAJIOHHBIX TPYHTaX, TaK M MPHU pacyeTax IpHuparie-
HHUI 0aUIBHOCTH.

Juis pazmeneHust Mep3IbIX ITOPOJT Ha TUIACTHIHO-
Mep3JIbIe U TBEPAOMEP3IBIC B 3aBHCUMOCTH OT UX TEM-
neparypsl, a, CI€A0BATEIbHO, U CEHCMUYECKON omac-
HOCTH WCHOJNB30BAJNCh [AHHBIE JIIEKTPOPa3BEIKU
B33. Kak mpasuiio, TBepIoMep3ible MOPOIsl HMEIOT

temmnepatypy Hmke -2°C u YOC B necstku Toicsd OM
M, a IJIACTHYHOMEP3JIbIe, C TeMIepaTypoii Boiie -2°C,
xapakrepusytorcsa YOC 1o nepBex Teicsia OM M. Pasz-
HULA B CEHCMUYECKON OMACHOCTH MEXAY TaKUMH IIO-
POZIaMH COCTaBIISET OAWH Oalll, a ee CTENEHb ONpee-
JII€TCSl TOJILKO MX COCTOSIHMEM U Temrieparypoi [1,3].
[Mony4eHHbli 0OJBIION 00bEM U3MEPEHUIl TO3BOJIHI
OXBAaTUTb BCC OCHOBHBLIC PAa3HOBUIHOCTH T'PYHTOB M
OLIEHWTH JIJISl HUX BEIMYNHBI IPUPAIECHUH 0aNTbHOCTH
OTHOCHUTENBEHO BEIOpPAaHHOTO 3TaoHa B pesynbrare oHn
MenstoTes ot -0,1 go +1,13 6amnos (Tabm.2).

Tabnuna 2
Cocrosinue rpyHToB, | Ilpupaimiennas 6amib- OmacHOCTb,
Tpynret T°C Y . HOCTB GasuIbl
ITecok, rajgcuyHuK, NeCYaHUK Mepainbie,-2° 0,24 -0,44 8
Iecok, rajgeyHuK, TILIOOBBIN IPYHT Tamax, Mepsie,
’ ’ 05--2,8 0,62-0,84 9
Cynech, raJle HHK, MeCHaHHKH, Mep3anbie 0,08 032 8
BaJyHHBII IPyHT -2,0--48
Cynecs, IeCOK, raJIeYHUKOBBIN U BalTyH- Mep3isle, 0 9
HBIA TPYHT <-2
I'np100BEIH U IEOHNUCTHIA TPYHTHL, Mep3isle, 0 9
CKaJIbHbIE TPYHTHI <-2
BasnyHHO-Tane4Hbli, necYaHUKU Mepaisie,<-2 0,84-1,13 10
['16100BBIH 1 CKAJIBbHBIC TPYHTHI. Mepanbie<-2 -0,1-0,3 9

[Momy4eHnslii GoNpIION 00BEM HWHCTPYMEHTAJb-
HBIX W3MEPEHUIN MO3BOJIWI OLEHUTH CEHCMUYECKHe
CBOMCTBA OCHOBHBIX Pa3HOBUAHOCTEN TOPHBIX MOPOI,
CITy’KalllIX OCHOBAHUEM PH CTPOUTEILCTBE OOBEKTOB
MH(PACTPYKTYpHI X COCTABUTH CXEMY PaHOHHPOBAHMUS,
ee CEHCMHYECKOW OMacHOCTH. BBIOpaHHBIA MOIAXOI,
MOCTIeIOBATEIbHOM pean3alliid TaKUX 3TaroB, Kak
000CHOBaHME UCXOIHON CEHCMUYHOCTH, paliOHUPOBA-
HUE TEXHOT'€HHOM M CelCMUYECKOM OMacHOCTH, BbLAE-
JICHUE y4acTKOB OTBETCTBEHHBIX COOPYXKEHUii (Hanbo-
Jiee MO/IBEP>KEHHBIX TEXHOTCHHBIM U3MEHEHUSAM) U pe-
aNn3anus NpOorHo3a X CeHCMHUYECKHUX BO3IEHCTBUM, B
MIEpBOM MPHUOJIMKEHNH PelaeT MOCTaBICHHbIE 3a1a4H.
Kpome Toro, taxoil moaxon, B KakOi-TO CTENEHH,
yCTpaHseT METOIMUECKHIE HEIOCTATKN PaHOHUPOBAHHMS
CEMCMHMYECKOM ONAacHOCTH B CIIOKHBIX IPHPOIHBIX

YCIOBUSAX. DTO MO3BOJUT NPECKa3blBaTh U3MEHEHUE
TEXHOTCHHBIX U CEHCMHUYECKHX Harpy3ok Ha mH(pa-
CTPYKTYPY U CBOCBPEMEHHO NMPHHAMATh PEIICHUS TI0
TIPEIOTBPAIICHHUIO UX MTOCICICTBIN.

HccrmenoBanme BBIIOTHEHO TPU  MOIICPIKKE
PO®U n MOKHCM B pamkax HAy49HOTO MPOEKTa
Ne20-55-44011
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This article is devoted on women’s education in Fergana valley. The main purpose was to create a spirit of
"loyalty" to the interests of the empire and to increase the number of supporters of the government. For this pur-
pose, girls' schools of different specialties were established.
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After the occupation of Turkestan by the Russian
Empire, radical socio-economic and cultural reforms
took place. The colonialists pursued a policy of consol-
idating power in the country and maintaining their rule
for a long time. This was the only way to keep the locals
dependent for a long time. The colonial administration
began this policy by reforming the education system
and establishing Rus-tuzem schools. Involving not only
men but also women in the process was considered a
priority. The main purpose was to create a spirit of "loy-
alty" to the interests of the empire and to increase the
number of supporters of the government. For this pur-
pose, girls' schools of different specialties were estab-
lished. The government used Tatar-Bashkir women
with similar language, religion, and culture as interme-
diaries in attracting indigenous women to these schools.

For this purpose, in 1876, one boys ‘and girls'
school was established in the cities of Fergana region.
In 1878 in Yangi Margilan, Namangan, Kokand and
Osh, in 1879 in Andijan 2nd and 4th grade schools were
opened with a 5-year course. These schools were also
the first attempts to implement a policy of Russifica-
tion. In 1877 a 7th grade gymnasium was opened in
Tashkent, and in 1879 a boys 'and girls' gymnasium was
opened in Ashgabat. In 1900, boys ‘and girls' gymnasi-
ums were established in Samarkand and New Margilan.

The colonial government later recruited Tatar
teachers to Rus-tuzem schools for local girls. For ex-
ample, Bibioysha Orazayeva worked at the Rus-tuzem
school in Andijan, the third district of Fergana region,
from 1914, Aynjamol Vagapova at the Tokmak girls'
school, and Bikbayeva and Bekchurova (unnamed -
D.N.) at the Rus-tuzem school in Verniy.

Private schools were also opened by Tatar teach-
ers. On April 28, 1912, due to the lack of a girls' school
in the Fergana region, the chief inspector of Turkestan
schools granted a request by a Tatar teacher, Maria
Lakhtina, to open a private school for girls in Naman-
gan. But the activities of this school did not last long.
On May 26, 1913, the school principal, M. Lakhtina,
sent a letter to the director of the Fergana regional edu-
cational institution stating that the school would be
closed due to lack of funds.

The emergence of periodicals and printing presses
in Turkestan took place after the Russian invasion. The
emergence of the national press in the country is di-
rectly related to the publication of the Manifesto of the
Russian Emperor Nicholas 11 on October 17, 1905 "On
Freedom of Speech and Conscience." Tatar printers

played an important role in the emergence and for-
mation of the national periodical press in Turkestan. In
particular, in 1906, Ismail Obidi together with well-
known printers Sh.Mukhtor and I.Aliyev founded the
newspaper "Taraqqiy". This event led to the publication
of the first local newspapers in Turkestan, and on Sep-
tember 6 of this year, the newspaper "Khurshid" of Mu-
navvargori, and on December 1, 1907, the newspaper
"Shuhrat" of A. Avloni were published.

In the pages of the modern press, it is clear that the
issue of women's education was one of the most press-
ing issues of the time. Along with progressives, Sadoi
Turkiston published articles by Tatar women. They
stressed that the rights of Turkestan women and their
lack of social status in society is one of the main obsta-
cles to the development of the nation. For example, the
Tatar woman Sara Muzaffariya in her article "The fault
is in us": "O Turkish wife! Our people have given us
talents and abilities that are sound and intelligent! Who
has the right to forbid her from being born? Those who
forbid her will be punished on the Day of Judgment.
Our religion and prophecy our barn has made science
obligatory for us as well, ”he said, urging local women
to be enlightened. Noting that women have begun to
participate in the social life of the society, the author
writes about local women as an example of Tatar
women: “We cannot pass without thanking Tatar
women in this regard. Because they started to see their
needs in everything. Not only did schools, libraries, so-
cieties, and reading rooms open, but there were even
those who dared to go to European universities. But if
you look at other women in the Islamic world, it's not a
satisfying move.

"As a result of regular monitoring of the “Vaqt”
and “Ulug Turkiston” newspapers, we have witnessed
the existence of the “The Muslim Women’s Education
Society” of Turkestan and Russia and the establishment
of cultural cooperation between them. Initially, the so-
ciety was established in Tashkent. Later, similar socie-
ties were established in other parts of Turkestan. These
societies have been involved in all aspects of women's
education, with the help of charitable funds raised to
build new schools and help low-income teachers.

One such society was founded in August 1917 in
Andijan. The Andijan “The Muslim Women’s Educa-
tion Society” initially had 10-15 members. In Andijan,
the organization of the community was very difficult,
with mostly local Tatar women. Although the society
has taken some steps to encourage Uzbek women to
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join the organization, it has not been successful. Only
two Uzbek women were members of the community.
They also attended two community meetings. “The
Muslim Women’s Education Society” in Andijan held
a meeting on Fridays, and political readings were con-
ducted by Robiya Safarova.

The existing religious bigotry in Turkestan, the
preservation of medieval traditions, and the fatwas is-
sued by Islamic scholars on the unlimited domination
of husbhands over women prevented local women from
joining such societies. The proximity to European life
in Tatar-Bashkir families, the openness of most
women, created the conditions for their social and po-
litical activism. At the same time, it is illogical to ac-
cuse Turkestan women of indifference, as well as to
show that Tatar-Bashkir women are active. There were
also socially active women among Uzbek women in
their time. But, as noted above, they were influenced by
existing religious and national traditions. For example,
Saodat Shamsiyeva, one of the first correspondents of
“Saodat” magazine, wrote in her memoirs about the so-
cial injustices of Uzbek women at the time, entitled "By
the Requirements of Life,": When | finished school, |
was told | was old enough. When | was 8, | escaped
death by marrying a 75-year-old man named Nasrulla-
bek. I survived by accident.

Girls deprived of all human rights were also de-
prived of the right to read and write. It was rampant to
marry young girls, to marry women, to beat women, to
humiliate them. "However, Imam Bukhari's Al-Jame
‘as-Sahih, which contains 21 books of Hadith and
Qur'an verses, Nisa, 5 and 6, is devoted to women, their

upbringing, and their knowledge. Along with the edu-
cative role of women, valuable ideas about the fact that
they are a part of society and their freedom are concen-
trated in this period.

In conclusion, the colonialists in Turkestan also
used Tatar-Bashkir women in the formation and devel-
opment of the education system. The establishment of
the press in the country and the active participation of
Tatar women in it contributed to the emergence of na-
tional journalism and the development of the first fe-
male correspondents from local women.
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B poccwuiickoii (He TOBOPS yKe O SIKyTCKOW) UcTopHorpaduu COOBITHS, CBI3aHHbBIC C PHCOCTUHEHUEM 3e-

menb JleHckoro kpasi B 1629 — 1637 rr. k PycckoMy rocyjapcTBy, MpenoHOCSATCS Kak COOBITHS €TMHOTO MOPSIJIKa,
cBsa3anHble ¢ JIeHcKkuM OCTpOT'OM. ABTOp I[aHHOﬁ CTaTbu HAMEPEH BOCCTAHOBUTL UCTOPHUYCCKYIO IMpaBAy U Ha
JOCTOBCPHBIX (baKTaX IMOKa3aTb CTAHOBJICHUC U PA3BUTUC ITATU praBJ‘IeHI/Iﬁ ‘{eTLIpéX CI/IGI/IpCKI/IX Y€340B A0 BKIIIO-
gyeHus ux B 1640-1642 rr. TepputopuaibHO B cOCTaB eAnHOro JIeHCKoro yesna.

Abstract

In Russian historiography, the events associated with the annexation of the lands of the Lena Territory in
1629-1637 to the Russian state are presented as events of a single order associated with the Lenskiy Ostrog. The
author of this article intends to restore the historical truth and show reliable facts the formation and development
of five administrations of four Siberian counties before their inclusion in 1640-1642 territorially into the unified
Lenskiy County.

KuroueBsie ciioBa: Culupsb, yesn, 3eMIeTIPOXOIIIEI, OCTPOT, IPUCOEIMHEHHE.

Keywords: Siberia, county, explorers, ostrog, accession.

Ceenenus, noiaydyeHHsle B 1627 romy mo Bo3Bpa-
mennu [1. JI. [Tsaaer B MaHraszero BoeBOJaMu, KHS3EM,
Edumnem ®&énopoBnuem MplmenkuM u  AHApeeM

AdanacbeBnueM BosoxoBbIM U 10BEJEHHBIE 10 CBEZIE-
Hust Tobonbcka 1 MOCKBBI, CTald MPUYMHON aKTUBH-
3alM JIESITEILHOCTH CITY>KWIIBIX JIIoAeH B OacceiiHe
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Hwxnaelt TyHrycku. 310 U NPHUBENO K OTKPHITHUIO HO-
BOT0, BTOPOro, 6osiee kopoTkoro mytd ¢ Huxkneit TyH-
rycku no pexam Pomanuxe, Yone u Bumorw B Cpen-
HI010 Jleny.

Bcenen 3a [IsHm08 U3 ToAa B roj| YHUCIIO MPOMBIII-
neHHukoB Ha Huwxnelt TyHrycke yBennuuBanock. Taxk,
Hampumep, B 1626 T. X YUCICHHOCTH IPEBBICUIIA TBE
COTHH 4YesioBeK. [103ToMy npu Ha3HaYeHHH BOSBOIAMH
B Manraseto 18 staBaps 1627 r. Tumodes BacunseBuaa
Bob6aprikuna u [lonmmukapna CeménoBnyua [lonresa B nx
Haka3e TOBOPMJIOCH O MOATOTOBKE MTOX0a IPOTHUB TyH-
T'YCOB JJIs 3aIIUTHI IPOMBIIIJICHHBIX JIIOCH.

Taxo#t moxoxa B 1628 roxy BO3rIaBUII MOCTaHHBINA
n3 Tobonbcka cbiH Oosipckuii Camcon Hasarkwid.
Hagarkuii ObIT HOBOKPEIIEHHBIH U3 MOJSIKOB, COCIAH
3 Mockssl B ToOo0IbCK, ¢ xeHOM, B 1621 1., Toe BEP-
CTaH Ha CIIyKOy M JOCIYXWJICS 10 YMHA ChIHA 0O0sp-
ckoro mo TobGombcky. B coctaB orpsma Hasamkoro
BXO/IMIIH 110 25 TOOOJIBCKHUX U OEpE30BCKUX CITY KMIIBIX
moael, 40 yenoBek KOACKUX OCTpsKOB U 10 yenoBek
MAaHTa3eHCKHUX CITY>KHIIBIX.

Ha Hwxneli Tynrycke HaBankuil y3Han ot mama-
TMPCKOr0 aMaHaTa, 4To «Ha BEIMKOH peke JIeHe oT ux
[[Tamarupckoi 3eMIIMLbI HENOAANEKY WHBIE MHOTHE
HEMUpHBIE 3eMINIBL. Ha3piBaeTIia KUHIAKUPEX U Bapa-
Kau, a KOuyloT-Ie YyMaMH, 1a Ha JIeHe jke peke...» KU-
BYT IOPTaMH KOHHBIE sIKOJIbCKHE Joau. OH, 1mo cob-
CTBEHHOM MHHIMATUBE U IO BOJIE CIIY>KUJIBIX JIFOAEH,
«T10 WX 4YeI00UTHION, chopMupoBai oTpsx u3 30 To-
60JIbCKMX, OEpE30BCKMX M MAHTA3EHCKHX CITYKHIIBIX
moael Bo riaBe ¢ OepézoBrem MapTeiHOM Bacuinbe-
BBIM ¥ TOOOJHUYaHHHOM AHTOHOM JIOOPBIHCKHM H OT-
npaBwiI X Ha HOBBIE 3eMitH. [Tomsak J1oOpsIHCKHMiT OBLT
cocian u3 Mockssl B To6omsck B 1620 1. 1 BEpcTaH Ha
Ka3a4bio CIIyKOy.

Ilepeiins B paiione ycthbs peku Tereu ¢ Huknei
Tyurycku no Bonoky Ha Yony, BacunseB u JloOpsIH-
ckuit nomsuid BecHoi 1630 r. BHK3 mo Yone u Bu-
JI0I0. DTOT MOXO/] MOJIOKWII Hauayo MPUCOETUHEHUIO
3emelts Oacceitna Bunrost k Pycckomy rocynapcTsy.

371eck Ha0 OrOBOPUTHCS, YTO HEIJIOXOE 3HAHUE
MECTHOCTH TIPHUBEIO K OTKpbITHIO BacmiseBbm u [106-
PBIHCKMM HOBOTO, 70 TOTO HE HM3BECTHOTO IyTH Ha
Jleny, a, 04eBUIHO, JOOBITBIC UMH B XOZE MOXOAA HO-
BBI€, JOTIOJIHUTENIFHBIE CBEJCHUS O IyTSAX COOOLICHUS
Mexnay Bepxuelt TyHryckoit u JIenoi.

[epen HuMU ObLIa MOCTaBJICHA 33/1a4a 00BsICAYH-
BaHus monen Hlamarupckoil 3emiu, IOTOM KUHAUTUP-
IIEB, a 3aTEM U «XOJIONbEIO OPAY» - SIKOJIBCKUX JIOAEH
(sixyToB). [llamarupckas 3emiis, Kak MOXKHO CyAUTh 110
MHOTOYHCIICHHBIM apXUBHBIM HCTOYHUKAM, HaXOAU-
nach B BepxoBbsix Huxnelt Tynrycku. Tak, Hampumep,
B OTIIMCKE TOOOJILCKOTO BOEBOJIBI, KHsA3 AHApest AH-
npeeBnya ['onunbiHa B koHIe 1633 r. MaHraseickomy
BoeBoze [ 'puropmro Hukutmuy OprnoBy o Heymade
cbopa sicaka B 1631 r. ¢ mamarupieB cOOpIIHKaMu
sicaka BaHOoM I'OpoXOBBIM € TOBapuIaMH H3-3a UX
JATbHOCTH M TO3[HEH OTIpPaBKM WX BOEBOAOH AH-
npeem dénoposuueM IlanuublHbIM, YKa3bIBaJIOCh, UTO
«...’KMBYT T€ IaMarupy AajeKo, a OnmxHel ne ux mne-
pexon B Bepxueil TyHrycke, u miarar e rocyfapes
scak ¢ cebs B EHuncelickuii ocTpor». A TYHTyChl KUH-
JUTUPCKOTO POAa NEHCTBUTENBHO XK Ha Jlene, B

bacceiinax pex Hros, ButuMm, [Taroma, Uapa u B Gac-
ceiine Butos, Huxke ycths p. Hona.

Tak 4to, ecitu 651 Bacunbes u JloOpbIHCKHI 101
HAJUCH el Bhille 1o TeueHuto Hkner TyHrycku, To
JIEMCTBUTEJILHO OBl BBINUTH OBl Ha IIIaMaruplieB, 3aTeM
Ha KUHAWTUpLEB Ha JIeHe, MOIIIbIB IO KOTOPOM, JOLUIH
OBI 10 «IKOJIBCKOH OpABD» (4TO OBLTO OBI TOBTOPEHHEM
mytu [1. 1. TIsaamer).

Otpsan BacumeeBa u J{oOpBIHCKOTO 00BsACAUNI
TYHT'yCCKHE IJIeMeHa OacceiiHa Buimtos: KWHAUTHPIICB,
BApPAKOB, CUHATHpEH, HAHarupei, >KUBYLIUX B yCTbE
Bumros u Ha JleHe gonras, moaHsics o JIeHe B 3eMI0
«XOJIoTIeu OpAb», T.€. B AKkoabckyro 3emuto. [Ipogon-
JKUB CBOHM IYTh K SKOJIBCKOM 3€MIIE «... IIO BEIMKOH
peke Jlene Hamum onu Illamarupckyro KO4eByrO 3eM-
muny (kak cuutanu BacwieeB n JloOpbiHcKmMiA. — I1.
Ko».

CrnoBa BacuseBa n Jlobpsiackoro o «lllamarup-
CKOW KOYeBOI 3eMIIe» Ha/l0 BOCHPUHUMATh KaK CBeJe-
HUSI O TYHI'YCCKHX 3eMJIIX OT ycThsl Buimrost o Jlene
YCTBIO AJIIaHa W BBEpX IO JIeBOOepexbio AnpaHa. Y
9THX «IIAMAarHpPCKUX» TYHTYCOB OHH B3sUIH JIByX ama-
HaTOB.

Maptein BacusibeB u AnTOH Jl0OpbIHCKHI C paid-
OHa yCThsl AJJlaHa CHYCTHJIMCH HIDKe 1o JleHe U Ha
TpaHUIle TYHTYCCKO-sIKOJIbcKoW 3eman (Hamckoil Bo-
noctr) (HIKe ycThs p. KeHrkeme) mocTaBuim ocTpor.

B nauane ocenu 1630 r. MapTeiH BacuibeB BbI-
exaJl C MOJOBUHOM OTpAa, ¢ COOPaHHBIM SCaKOM — 5
copokoB 30 (t.e. 230) coboueit, 4 600pa, 1 KOUUIOK,
JIByMSI TYHT'YyCCKUMH amMaHaTaMH B MaHraseio. AHTOH
JoOpbiHckuid ¢ monoBuHON otpsina (15 dwemosek)
OCTAaJICSI B HOBOIIOCTPOEHHOM OCTPOTE.

Otpsin 1OOpBIHCKOTO OKa3alcs B OKPYKECHHH
SIKOJILCKHUX TUJIEMEH, OCaJMBIIMX OCTPOr ¢ 9 HOsOps
1630 r. mo 9 mas 1631 r. DTo CTaNO MPUUIUHON TOTO,
YTO MaJOYMCICHHBIN OTpsia JJoOpBIHCKOTrO HE MOT J10-
OHUTBCS 0COOBIX YCIIEXOB U 0ceHbIo 1631 T., He H0KAaB-
LIMCh CMEHBI, JOJDKEH ObUT BepHYThCs B MaHrasero, a
ortyna B Hadaie 1632 r. B TobosbCek, rie oH 12 utoHs
MOJIAJT «JIO€3IHYIO IPaMOTy» O CBOEM MOXOJIE.

Tax 3aBepIinicsa NEpBbIA MOXOA PYCCKHUX 3eMIle-
poxoJleB U3 MaHrazeu, NOJ0KUBLIMI HAYano Mpu-
coennHeHus Bumoiickoi TyHrycckoi 3emiu JIeHckoro
Kpas kK Pycckomy rocynapcrsy.

ITo npuOkITHN MapThina BacuibeBa B MaHrasero
BHOBB BCTYIMBIIINE B JOJDKHOCTH BOeBOABI Bacmmmit
AnexceeBny [laBeinoB u Imutpuit dénoposuu Knoka-
4€B MOCUUTAIN JOCTABJICHHbIE UM CBEJCHUS O BHOBb
OTKPBITBIX 3€MJISIX BECbMa BaXKHBIMU U OTIpaBUIM Ba-
CUIIbEBA CO CITyTHUKamu B ToOOJBCK, KyJa OHU NpH-
OpUTH B MroHE 1632 1.

Tob6onbsckue BoeBonsl P.A. Tensresckuii nu O.1.
Ioroxeit, nocuntas cBeaeHus o moxoae M. Bacunbepa
u A. JIoOpBIHCKOTO Ha HOBBIE 3eMJIM BeCbMa IIEHHBIMHU
1 Ba)XXHBIMH, BacuibeBa BMecTe ¢ TOOOIBCKUMH Ka3a-
koM Ky3bpmoit ABpamoBEIM, cTpenbuamu JleBkoit Bu-
JIbSTHOBBIM, Jlanmmiom Poro3mHHMKOBBIM, Tommiaom
BrruerkeHUHBIM U MaHra3eickuMm ctpelnblioM ['puro-
premM PoMaHOBBIM, C COOpaHHBIM SICAKOM, OTIIPABIIIN B
Mockay.

Nx noknan B MockBe MOCIYXWJI OCHOBOM s
ykaza 1apst Muxawna ®énopoBuda or 24 ceHTIOps
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1632 r. 00 opraHu3anMu HOBOHM SKcnequuuu u3 To-
0o0JIbCKa «...B HOBBIE 3EMIIMIbI Ha 3aXpEOETHBIE PEKU
Ha Yony, u Ha Buttou, 1 Ha Jleny», Bo riase ¢ M. Ba-
CIIIBEBBIM, B cocTaBe 40 uenoBeKk ¢ BblIaueil AEeHEX-
HOT'O ¥ XJIEOHOTO ’KaJIOBaHbsl HA TPH T'0J1a BIIEPE.

HosriM mpukazunkom Ha Brotroit 13 urons 1632 .
B TypyxaHcke ObLT Ha3HAYEH CIYXHJIBIH yenoBek Cre-
nal ['puropseBna Koperros. On npuOsLT Ha Buiioit B
Mmae 1633 1. Ero mesTensHOCTh Kak IpuKazunka Bu-
JIIOWCKOM TYHIyCCKOW 3emuin MaHraseickoro yesna
3HAMEHUTA U TEM, YTO BIIEPBBIE B pailoHe yCThsl Buittost
MIPOU30IIUIO CTOJIKHOBEHHE MaHTa3eHCKUX CITYKHIBIX
JIOJEH C EHUCEHCKMMHU CIIyKUiIbIMU M3 JleHckoro
octpora. [TocTpagan oTps TeHCKUX cIyXmisix EBcTa-
¢us CepeOpsinuka u [pyxunsr [lerpoBuua Uwncts-
KOBa, OTIpaBJIeHHBIH U3 JIeHckoro octpora Jyist coopa
JIECSTHUHHON TOIUIMHBI C eHUCEHCKHUX TPOMBIIIIIEHHH-
KOB.

C.I'. KopsrToB 0511 apecToBaH B uioHe 1634 1. ¢ 7
CITYKHJIBIMH M 5 TTPOMBIIUICHHBIMH JTIObMHU JICHCKOTO
octpora u mpukazyukoM W.A. TankuneiM, ¢ coOpaH-
HBIM sicakoM 4epe3 Enucelick BbiciiaH B Manraszero.

TpeTbuM LIEHTPOM HPUCOEIUHEHUS 3eMenb JIeH-
CKOTO0 Kpas kK Pycckomy rocymapctBy ctai ToOOJBCK.
[To orcTpanennn napckuM ykasom ot 28 ampedst 1633
r. MapteiHa BacunbeBa oT pyKkoBOACTBa IKCIIETULMEN
BeTynuBIze 16 Mast 1633 1. B JOIDKHOCTH TOOOIBCKIX
BoeBol A.A. INonmuueid u JI.A. 3ambinkuii 30 HrOHS «...
B HOBBIE 3eMJIMIIBI Ha 3axpeOeTHbIe pekn Ha YoHy 1 Ha
Bumioit, u Ha JleHy...» Ha3HAYMIN TOOOIBCKOTO CHIHA
6osipckoro Bonna ®aneesndya [llaxosa.

BriexaB u3 Typyxanckoro 3umoBbs 30 HioHs, OT-
psan 1llaxoBa u3 40 mroxeit Ha 6 karokax mo Hmxaein
Tynrycke 1 oktsa0ps 1634 1. moGpacs no barenesa 3u-
MOBBS, T, IIepe3UMOBaB, nepesén Ha p. Yony npu-
Macel U, TOCTPOWB JiBa Koua, BeCHOU 1635 T. moruibut
BHU3 110 YoHe k Buitoro.

Jlerom 1635 . Ha ipaBoM Oepery Buutiosi, Harpo-
tuB Kpachoro fpa, lllaxoB co cBOMMHU CIIyTHHKaMu
OCHOBaJI 3UMOBBE. Pasrpannuenue 3emens Manrasei-
ckoro n Tobosbckoro yes3noB Ha Butoe mpoxoamio
HIDKE yCThs p. TIOHT (HM>KE TOCTPOEHHOTO B 1634 1. 1
MOKHHYTOTO 32 MPOXOA0M Jibjaa o Bumoro B 1635 .
kazakoM u3 Jlenckoro octpora IlocHukom MBaHOBH-
geM ['yGapem ocTposkka) 1 Beiie MmecTHOCTH KpacHoro
Spa.

I'onoBoe npebObiBanue Ha Buimoe u Jlene, o0bsica-
YMBaHUE MECTHBIX IUIeMEH npuseno B.®. Illaxosa k
BBIBOJIY O IIEpeHOce YIpaBieHus K ycTeio Bumost. ITo-
9TOMY OH JieToM 1636 1. ocHOBaI HOBOE Y cTh-Buitoi-
CKO€ 3UMOBBE, KOTOPOE HAaXOJMJIOCh Ha JIEBOM Oepery
Jlensl, B 12 BepcTax BbllIe ycThs Buimios, Hike ycThs
p. Jlynxu (coBpemeHHOe Ha3zBaHue JIyHrxa).

UeTBEPTHIM IIEHTPOM TPUCOCTUHEHHS 3€MeIb
Jlenckoro kpas k PycckoMy rocyaapcTBy cTasl OJIuH U3
crapeimux ropomoB Cubupu — ToMck.

Tomckuii araman Jmurtpuii Enudanosuu Kormbi-
JI0B TOMCKMMH Boesosamu WM.M. PomanaHoBckuM u
A.A. ByxaHoBbIM OBLT OTIIPABIIEH C OTPsIOM M3 51 wen.
(10 xoHHBIX 1 40 MemMX Ka3akoB, Ky3Hel) B JICHCKUiA
kpail. B BoeBoackom Hakaze ot 31 sHBaps 1636 r. yka-
3bIBAJIOCh HA3HAYUTh «... HA Hamly ciayxOy Ha Jleny
peKy Ul MPUUCKY W MPHUBOAY HOBBIX 3€MIIUL] JIIOJECH
IOJ{ HAIly IAPCKYI0 BBICOKYIO PYKy M AJsl HAIIEro
SICAYHOT0 300pYy, ¢ KOTOPBIX 3EMJIHI] TIPEKE CETO HaM
sicaky B EHuncelickuii octpor u B MaHrasero He UMBbI-
BaHo». B Tomcke oTpsiy BblAAaNU MOIYTOParoJ0BOE
JICHE)KHOE JKaIOBaHUe, XJIeOHOe — MPECTOSIIO B3STh B
Enuceiicke.

BriexaB u3 Tomcka 10 maprta 1636 r., Kombuios
npu6bLT Ha p. Angan 20 aBrycra 1637 r. M3-3a mo3a-
HEro BPEMEHM IMOCTPOUB BPEMEHHOE >KHUIbE Ui 3H-
MOBKH, OH ITOCTPOMJI TOCTOSIHHOE MECTO Tl yIIpaBie-
HUS AJJaHCKOM TYHTycCKOM 3eMi€il — ByTanbckuii
OCTPOT — TOJIBKO B CHETYIOIEM FOLY.

Takum oOpazom, k Havarmy 1638 r. B JleHckom
Kpae CyLIECTBOBAJIO IATh YIPABJIECHUH YETBIPEX CH-
OMPCKUX ye3/10B (C IEHTPaMH):

Enucetiickoro — Jlenckuii octpor, OnéKMUHCKHIMA
OCTpOT;

Mamnraseiickoro — BakyTiikoe 3MMOBbE;

Tob6oasckoro — Ycrb-Bunoiickoe 3uMOBEE;

Tomckoro — Byransckuii octpor.
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AHoTanis

VY cTyzii Ha OCHOBI icTOpiorpagidHOro aHami3y 3MiCTy YKPaiHCBKOTO HAyKOBO-TIONMYJISIPHOTO aBialliifHOTO
KypHaITy «ABHALKSA U BpEMsD) JJOBEJCHO, III0 YaCOIUC € CBOEPITHOIO SHITMKIONEIIEI0 Ta TPHOYHOI0 0OMiHY ITO-
TJISIIB BUEHHX, SIKI BUBYAIOTH JIOCBiJ BUKOPHCTAaHHS yIApHHUX TeJIIKONTEPIB B iHTEpecax CyXONMYTHHX BIHCBK y
BOEHHUX KOH(QUTIKTaX apyroi mojgoBuHu XX — mouarky XHI cromitrs. IlyOmikartii, KOPHUCHI IS TOCHIIKCHHS
00paHOT TeMH, YMOBHO MOJIICHO Ha YOTUPHU TPYIH: y3arajJbHIOIOY Mpalli; pO3BiKH, B IKUX yBary akIIEHTOBAHO
Ha JIOCBiJIl 3aCTOCYBaHHS y/apHHX TETIKONTEPiB Ha MATPUMKY Ha3eMHHX TaKTHUHHX OIepaliil y BOEHHHX KOH-
¢imikrax cygacHocTi; MOHOTpadii, 30cepekeHi Ha po3ryIsii icTOpii, KOHCTPYKIT Ta TEXHIYHUX XapaKTEPHUCTHKAX
KOHKPETHHX THUIIIB JITAIFHUX anaparis; MyOiiKalii XpOHIKaJIbHO-PEKIaAMHOTO XapaKTepy.

Abstract

Based on the historiographical analysis of the content of the Ukrainian aviation popular non-fiction magazine
«Aviation and Timey, the study proved that the journal is a kind of encyclopedia and a platform for exchanging
views of scientists studying the experience of using attack helicopters in the interests of the ground forces in
military conflicts of the second half of XX — early XXI century. Publications useful for the study of the selected
topic are divided into four groups: generalizing works; reconnaissance, in which attention is focused on the expe-
rience of the employment of attack helicopters in support of ground tactical operations in modern military conflicts;
monographs focusing on the history, constructions and technical characteristics of specific types of aircraft; pub-

lications of a chronic and advertising nature.

Kiro4ogi ciioBa: apmiiicbka aBiaiist (AA), yapHHi reflikonTep, BOEHHHH KOHQIIIKT.
Keywords: Army Aviation (AA), attack helicopter, military conflicts.

IMocranoBka mnpoOJjemMu. 3Baxamud Ha JU-
HaMiYHO MIHJIUBMHA XapakTep OOWOBHX cHUTyawiil cy-
YaCHHUX BOEHHUX KOH(QIIKTIB, € YCi TiICTaBH BBaXKATH,
10 y HAHOIVOKY1 IeCATHPITYS JOCIIIKEHHS pOli yIap-
HUX TellikonTepiB AA, K OTHAX 3 HAMOOITHHIIITNX 3a-
cO0IB BOTHEBOTO ypa)K€HHsl NPOTHBHHUKA, 3aJIMIIATH-
METhCSI OJHUAM 13 HalOUIBIII aKTyaJbHUX HAYKOBHX 3a-
BIIaHb BIHCHKOBO-ICTOPUYHOI HAYKH.

[Ipu BupilIeHHI 1IHOTO 3aBAAHHS JOCIiTHUKAMHU
MOXYTh BUKOPHUCTOBYBATUCH PI3HOMAaHITHI IPYIIH JIXKe-
ped, B TOMY YHMCHI yOutiKaLii y HayKOBO-TIOMYJIIPHOMY
BUJIaHHI — BUJIAHHS BiZIOMOCTEHl TEOPETHYHUX Ta (YH)
CKCIIEPUMEHTAIBHUX JOCHIPKeHb Yy Taly3l HayKH,
KyJIbTYPH 1 TEXHIKH, BUKJIAJICHUX y (GopMi, 3p03yMiiit
yrradam-tHedaxisipsm [14].

AHagi3 ocTaHHIiX gociaimxeHb i myOJikanii. B
Ykpaini mepmwM i GaKTHYHO €IWHUM CIIEIiaji3oBa-
HUM HayKOBO-TIOITYJISIPHUM JKYPHAJIOM aBiallifHOTO
CIIPSMYBaHHS € Ha JTaHUH 4Yac «ABHALMA U BpPEMs»
(«AuBy). Y BiTun3HsAHIN icTopiorpadii, IpUCBsUEHIN
pO3IIIsily BOEHHOTO MHCTEUTBA, BiACYTHI HayKOBi
mpai, siki 0 KOMIUIEKCHO IOCTIKYBaiu MpoOIeMy
BU3HA4YeHHS Micug 1 pomi yacomucy «AuB» y

BUCBITJICHHI JIOCBi/ly 3aCTOCYBaHHS yAapHHUX TeIliKO-
nTepiB AA Ta aclekTiB iX EBOJOLMIHHOTO IPOIECY.
YacTKkOBO OMyOJIiKOBaHI YaCOIMMCOM MaTepiaiu B KOH-
TEKCTi y4JacTi yKpaiHCBhKOI aBiallii B AHTUTEpOPUCTHY-
Hilt oneparii (ATO) B okpemux paiionax JloHenbKoi Ta
Jlyrancekol obnacreid po3risiialiuch y mpari icTopuka
Anppis Xapyka [57].

MerTa craTTi — nonsArae y 3/1ilCHEHHI KOMILJIEKC-
HOTO aHaymizy B YKpaiHi cHemniali3oBaHOI0 HayKOBO-
MOMYJISIPHOTO  aBiallifHOTO JKypHaimy «ABWauus U
Bpems» («AuBy») 3amis ycBimomiieHHsT #oro pomi y
BOEHHIH icTopiorpadii Ta JuKepeno3HaBcTBI MpodIeMu
BUBYEHHS JIOCBily BHMKOPHCTaHHS YAApHUX TeJiKO-
NTEepiB B iHTEpecax CYXOIMYTHUX BIMCBK Y BOEHHHX
KOH(QUTIKTaX Opyroi momoBMHH XX — modatky XXI
CTOJITTSL.

Bukaan ocuoBHOro matepiamy. Yacomuc « AuB»
3acHoBaHU# B Kueni y motomy 1992 p. (mepmi 8 HO-
MepiB Budnu B miepion 1992-1994 pp. mix Ha3BOIO
«A3poXo66m»), mepionuuHicTs BUugaHHs (3 1995 p.) —
6 pasiB Ha pik. ['onoBHMii pegakrop — Onexkcanap Mu-
kouaitoBuy Jlapionos. JKypHai Mae nocTiiHi pyOpuKu:
«MoHorpadis», «ABiallis B JIOKAJIbHUX KOHQIIIKTax»,
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«Ounma cBinka», «AepoapxiB», «B Hebl Ykpainuy,
«Ilanopamar, «ITopTperu», «ABiacaion», «ABiaek30-
THKay, «be3neka moaboTiBy, «3 JIUCTIB YUTAYIB» Ta iH.

€auHy crpoOy MoAaTH y3arallbHCHHH MaTepia
moxo0 oOpaHOi TEeMaTWKW Ha CTOpIHKax >KypHalry
3niticHeHo mie B 1995 pomi y mpami FOpist I'purop’eBa
«Hcropudeckuii ouepk pa3BUTHSI OOEBOTO BEPTOIETa»
[8], B sKiii renmikonTEp OKPEMUMHU PO3MLTAMH PO3LJIsi-
JAETHCS SIK TPAHCIIOPTHHUN 3aci® mixoTH, 3acid BorHe-
BOI MATPUMKH MIXOTH Ta MEPCHEKTHBHAN TeIIKOITEP-
BUHUIIyBad. 3-IOMIX iHIIIOT0, aBTOp 3BEPTAaE yBary Ha
Te, MO y B’eTHaAMCBKIH BiiiHI, sSKa cCTaja CBOEPIIHUM
MOJIFOHOM ISl TIEPEBIPKM KOHIIETIi aepoMoO0iib-
HOCTI, T IBMIIEHHSI MOOITBHOCTI BIHCHK 3a TOTIOMOTOIO
TeJIIKONTEpiB MMpHBea 10 HEOOXITHOCTI 3IiiCHIOBaTH
BOTHEBUH BIUIMB Ha IPOTHBHUKA SIK B XOJI CyXOITyT-
HOTO 3ITKHEHHS, TaK 1 Ha MappyTi nepensory. [Ipe-
TEHJYIOUH Ha CEpHO3HY aHAIITHKY HOBOi KOHIIEIii
IITYPMOBOI aBiallii, aBTOp He YHUKHYB MPOOIEMH Je-
(iHIIiT THIIB TeNiKONTEepiB HOBOTO KIIACY, 3aCTOCOBY-
I0YM HACTYTIHI HA3BH: YAapHi, MPOTHUTAHKOBI, TEITiKO-
HTEPU-IITYPMOBHKH, TeIIKONTEpH BOTHEBOT
niatpumkn (I'BIT), nepie ta apyre nmokosiHHs 6o#o-
BUX I'€JIIKONTEPIB, OCTAHHE 3 SIKUX BiJTHOCUTH BOJHOYAC
JIO TIEPIIIOTo ITOBHOLIIHHOTO OOHOBOTO KOMILIEKCY.

Haii6ib1r iHopMaTHBHOIO JUIst JOCIIIKEHHS 00-
paHoi TeMH € pyOpHKa «ABiallist B JIOKaJIbHUX KOHDITIK-
Tax».

Tak, y werBepriit [61], gacTkoBO B Apyriii [60] Ta
' s1Ti [62] wacTrHAaxX nukiny «OroHs Hag BeeTHaMOMY
Ourexciit YepHHUIIOB aHalli3y€e 3pOCTAI0uy POJIb TeIiKO-
NITepiB B yMOBaxX BeJCHHA Bifichkamu O0MOBUX [Iiif oce-
PEIKOBOTO XapakTepy Ha TMOKPHUTIH JDKYHIJTISIMH TO-
pucrtiii abo OOJIOTHCTIf MICHEBOCTi, J€ TOUYHICTH 1
CBOEYACHICTh, BJIACTHBI TEIIKONTEpaM, IHOAI Maln
Habarato Oinbplle 3HAYEHHS, HiXK 6arato TOHH OOMO,
CKHUHYTHX JliTakamu [61].

Hacrtynnawmii nukn crateii «XKapkoe He60 Adranu-
crana» Bikropa MapKoBCBKOTO poO3riisiiae cepen iH-
IOTO PaJIHCHKUI Meplnid J0cBi 00HOBOTO 3aCTOCY-
BaHHS TEJKONTEPHUX IAPO3JUTiB. 30KpemMa, B 4eT-
BepTiii wactmHi [35], ommcyroun  ocoOnMBOCTI
3actocyBaHHs mTypMoBoi asiarii CPCP, aBrop miz-
Kpecioe eeKTUBHICTh B3aeMO/Ii1 TypMoBuKiB Cy-25
3 yaapHuUMH remikontepamu Mi-24 ta Mi-8, sxi BUKo-
PHCTOBYBAJIMCS SIK PO3BiAyBajbHI. B mocTiit 4acTuHi
«Beprtonetrsl Mu-8» [36] 3a3HadaeThCs, MO B yMOBax
Hecraui Mi-24 yniBepcanbHi Mi-8 3 mepiux micsiiB
BIfHM BHKOPHCTOBYBAJIHMChH JJIsl YAAPHUX [iH, HarpH-
KJ1a]], BOTHEBOI MIITPUMKH BUCAPKEHOTO HUMH XK Jie-
canty. B aHnamizi xapakrepy OOHOBUX BTpaT 3Bep-
TAETHCSI yBara Ha BEJIMKY Ypa3JIMBICTb IeIIKONTEPIB Bix
[13PK, sixi mpoTHBHUK IMoYaB 3acTOCOBYBaTH 3 1983
poky. Y BiANoOBigs Ha rexikonTepax OyJo yJOCKOHa-
JICHO Ta BCTAHOBJIEHO TPH CHCTEMH aKTUBHOTO Ta Ma-
CHUBHOT'O 3aXHCTY, CyMapHa e(peKTHBHICTh SKUX B OOM-
oBHuX ymoBax gocsirania 70-85 %. Ilpouec ymockoHa-
JEeHHS  O030pO€HHS 1  TAKTUKH  3aCTOCYBaHHS
renikonTepiB Mi-24 B Adranicrani 3a pe3yinbTatamu
HabyTOro J0CBiNYy BiATBOpeHi y choMilt [37] 1 BocbMiit
[38] yacTtuHax 1ikaBoro mociimkeHHs B. MapkoBch-
KOTO.

[MTpuknaau MacoBoro 3anyueHHs: O0MOBHX I'eJiKO-
nTepiB B Adranicrani HaBeneHo Cepriem CeprieBum
[51]. ABTop nepenas OoiiOBHMIA AyX Ta XiJ MPOBEACHHS
nBox onepaniil, npoeaeHnx CPCP B Adranicrani y
1982 pomi. Tak, B omeparuii 3 Heo(iliiiHOIO Ha3BOIO
«IliBmenp» 3amydanochk 6m3bko 60 renikonrepiB Mi-8,
OCKiNBbKH Bif mocayr Mi-24 BIIMOBHIINCH dYepe3
3HAYHY BIiIJANICHICTh Bix 0a3m. A mig 9ac mTypMmy
120-tu kM [MaHmKIIepehkol MIUTHHA BUKOPUCTOBYBA-
nuck 84 Mi-8 Ta 53 Mi-24.

Bpano nomoBHIOE momepenHi mpami pyOpuku Ha
araHcbKy TeMaTHKy aHalli3 BTpPaT 1 MOIIKOJKEHb
Mi-24, npoBeicHHI 3a KOXHHUM THIIOM 30pO1 IPyIoI0
aBtopiB: CraniciaB ApramoHoB, Muxaitno Xupoxos
ta Onexcanap KotioOoBchkmit [4].

Pociiicbknii  1OCBiJ 3acTOCYBaHHS  yIapHHUX
TeTIKONTEPIiB y MEpIIiil pocifichko-4eYeHChKIH BilHI
BHCBITJICHO MEHIIIE, IO ITOSICHIOETHCSI 1 BUCHOBKAMH
POCIHCBKUX TOMUCYBadiB xypHamy Mwkomun Hosiu-
koBa Ta Bomomumupa IlIBapesa [47] mpo oOMexeHHi
XapakTep iX BUKOPUCTaHHS. ABTOPH XapaKTEpU3YIOTh
3araibHUM cTaH aBiarii Pocii Ta AA 30kpema Ha KiHEIlb
1994 poky sik KpU3HCHUIL, a cepel OCHOBHUX HEJOIKIB
BUIUISAIOTH HU3bKUIN PiBEHB 00HOBOT TiATOTOBKH, HE3a-
JOBUILHUM cTaH 030pPOEHHS Ta BIACYTHICTh €IUHOI CH-
CTEMH YIPaBIIiHHS i3 CyXOIyTHUMH BiChKaMHU.

Oninky pgism  ynapHux remikonTepis  BIIC
Pociiicekoi ®epepamnii (PD), mo 3amywanuck ¢eme-
paTbHUMHU CHJIAaMU JUTS BUKOHAHHS OOHOBHUX 3aBlaHb Y
UYeuni i [larectaHi y micisiBOeHHHH Yac Hamae Briamu-
cmaB MopozoB (P®) y possinmi «Bepronerst Ha crisi-
mieii BoitHe. CeepHblii KaBkaz — 2001y [45].

Orekciii 3abonoTauit y mpamni «bpuranckue Bep-
ToneThl B DoJkiIeHIcKor BoitHe» [18] moXoauTh BUC-
HOBKY IIPO T€, 10 HACHYCHICTh OOHOBUX MOPAIKIB
reJikonTepamu i BMine ix 3acTocyBaHHs 3a0€3Meuniin
OpuTaHIIM SIKICHY TIepeBary HaJl apreHTHHISIMH,
CTaBIIM Ba)KJIMBOIO CKJIA/IOBIO 3araJIbHOTO yCITiXy OpH-
TaHIIIB.

Muxaiino XXupoxoB y 5-iif wactuni mukiy «IIbi-
narouuit Manoctany» [17] koMmmanito [HTIHCEKUX CHT 3
niarpumka mupy B Ilpi JlaHmi po3kpuB SIK «resiko-
NTepHY BiiHY». BHCBITIIOIOThCA TaKOX 1 ycmimHi mii
AA Tlakucrtany sk Ha Tepuropii cycimHboro Ad-
TaHiCTaHy, TaK i BCepeIuHi KpaiHu, HAPUKIA, TIPOTH
MOBCTaHb PAJITHCHKUX TIOJIOHEHHX.

Y nponoxenHi BunieHaseneHoi crarti O. Korno-
6oBchkmii i1 M. XKupoxos [30] 3BepratoTh yBary Ha
HU3bKY €(DEKTHBHICTh B yMOBaX HHM3bKHX TeMIEpaTyp
Ta BHCOKOTIp’St 030poeHHs Mi-25, 3amicTh SIKHX
IH/IIMI B SIKOCTI YJJApHUX TENIKONTEPiB CTAIM BUKOPH-
cToBYBaTH 030poeHi Mi-17.

[Mo3utuBHUIL, X094 i OOMEXEHUIA JOCBII 3aCTOCY-
BaHHS reyikonTepiB B IHOOKMTAl I NpUAyIIEHHS
MICIIeBIX MOBCTAHI[IB MiAMTOBXHYB (paHIy3iB IO
cTBOpeHHA Y 1955 pori B AmKHpi TeliKONTepHuX Ya-
CTHH, B T.4. 1 B CYXONYTHHX Bilickkax. OxpemMum 06110-
KOM Yy TpeTiii 9aCTHHI BEIHKOi cTaTrTi AHapis borma-
HoBa Tta Onekcanmpa KoTnoGoBchkoro «Anpro, Au-
xup!» [5] posrisHyTO  (paHIy3bKHHA  JTOCBiX
030pO€EHHS  TENIKONTEpiB  pI3HUMH  CHUCTEMaMH
030poeHHs, B T.4. Brepuie I[ITYPamu.
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Ipakniii AnapamBini (I'py3is) HmpoBiB HeBeNUKe
JIOCIIIJPKEHHST 3aCTOCYBaHHsI IPY3MHChKHX Mi-24 min
yac Tpy3uHO-pociiicekoro koHQuiikTy y ceprHi 2008
poky [3]. A Oinbi moxiagHO GOHOBY poOOTY €qMHOL
TPY3HHCBKOI TeJIiKONTepHOI eckaapuiii Ha Mi-24 onu-
caB Cepriit ®panuyk (bimopycs) y po3sinmi «boessie
kpsuta ['py3mm» [56].

Crarrs Bagmma Hawminnsg — me iHTEpB'I0 JBOX
JBIACHKUX aBiaTOpiB, IO BOIOBAJIM HA CTOPOHI IO-
BCTaHIIB TpoTu Biiicbk Kammadi mix dwac momii
«apabcpkoi BecHm» B JIiBii y 2011 pomi [46]. Marepian
I[IKaBUH I JOCHITHHKIB BiJOOpaKEHHSAM BOCHMHU
eni3oziB 00oBOro 3acTocyBaHHs renikonrtepiB Mi-35,
3 SIKUX ATk — Yy CKJIafl 3mimanoi rpynu 3 Mil-21 Ta
Mil™-23.

Muxaiino JXUpoXoB CHIIBHO 3 BipMEHCHKHM
BOEHHHM eKkcriepToM AprpyHoM OraHecsHOM IaloTh
TTO3UTHBHY OIIHKY e()eKTHBHOCTI 00IOBOT aBiarii Bip-
MeHil i gac BitiHu B Haripaomy Kapabaci Ha mogatky
1990-x pp. [15]. BipMeHm TakoX 3acTOCOBYBAIN
3MILIaHUHA CKJIAJ yaapHoi rpymu, ane 3 Mi-24 ta Mi-8.

I3 3axigHEX aBTOpIB BapTO BiA3HAYHTH CTATTIO
Iropa BokuHoBChKM 3 MakenoHii y mnepekmam 3
anrniiicekoi Okcann Tpodumuyk [6]. Y nocimimkeHHi
CTBOPCHHS Ta MOJEPHi3allil MaKeJOHCHKOT aBiaIlii -
POKO BHCBITJIEHO aKTHBHE BUKOPHCTaHHS YIAapHUX
rejikonTepiB npotu anbanuis. L{ikaBuM € i MakenoH-
CBHKHIA BapiaHT MiJrOTOBKH IUIOTIB: TOYaTKOBA JIbOTHA
MAroToBKa Ha jitakax Zlin 2421, nogatkoBuii 60-ro-
JuHHUHA Kypc Ha remikonTepax UH-1H, 3-4 pokn
CITy’K0U TinoToM-oneparopom Ha Mi-24 abo miIoTOM-
mrypMaHoM Ha Mi-8/17, IOTIM Kpamux Ie pik HaB4a-
I0Th 3a TPOTPaMOIO MIATOTOBKH KOMaHAMPIB €KilTaxiB.

O. Kotno0oBchkHH, MOCHIIKYIOUH KIPCHKY
KpH3Y, B JIpyTiil YaCTHHI CBOET CTATTi 3BEpPTaE yBary Ha
TE, IO TPEKH-KIMPIOTH 3pOOMIIM CTaBKY Ha TeJliKo-
nTep, 030poiBummck 12 Mi-35 ta 6 Gazelle [31]. Bra-
JKaJocs, IO IMX CHJI JOCTaTHBO Ui CTPUMYBaHHS
NPOTUBHHMKA Ta HAHECEHHSI OMY BITYyTHHUX CTpaT A0
npuOyTTs nonomord 3 I'perii.

Y cBoil ueprosiii po3Biawi «Mau: BoiHa o] He-
O0oM, packaieHHBIM npobena...» O. KornoOoBchkuit
BiZI3HA4YMB POOOTY MamiiicbKuX Ta Hirepiiicbkux Mi-24,
a Takox (panmy3skux remikonrepiB Gazelle («['a-
3enb») Ta Tiger («Turp») [26; 27]. ABTOp CTBEPIIKYE,
10 (GpaHIy3d MEPEKOHAINCH B HEAOCTATHIHM IIHHOCTI
sk OoiioBux remikonrtepiB HexpemeBux Gazelle, siki
MOkHa Oyio 30uTH 3BHUYaiiHMM aBTOMaroM Ka-
nanrHikosa [27].

IMepma vactuna posBimku O. KoTiao6oBchkoro
«Boiina co Becemupueiv Xamugarom» [25] 6a3yeTses
Ha Mmarepianax 3MI, a ToMy onmmcH OKpeMHX €ITi30/iB
3acTocyBaHHS AA KpaiHaMH «aHTHITLIOBCHKOI KO-
aninii» MawoTh Outbiie ¢axrorpadivHuil Xapakrep.
IIpore HaBemeHi akTH AAIOTH YABICHHA IPO iHTEH-
CHUBHICTb Ta €(EKTHUBHICTb BHUKOPHUCTAHHS YIapHHIX
TeNKONTePiB MPOTH «iAimiBIiB» K Ha brim3pkomy i Ce-
penusomy Cxoni, Tak i B Adpurii.

PyOpuka «ABiamisi B JOKIbHUX KOHQIIKTaX)»
Oyma 6 He OBHOIO O€3 oIy cydacHoi BifiHu B Cupii,
nepeOir momid B SIKid BiJCIIIKOBYE TaKOX ICTOPHK
Onexkcanap Kotiao6oBchkuid. JIocaiIHUK Ha CTOPIHKAX
6-tn wactuH nwmkiny «bonpmias cupuiickas BOWHa»

HaBOAMTH MPUKIIaAN OOHOBOTO 3aCTOCYBaHHS yIapHUX
Ta 030poeHHX OaraToliIbOBUX TemikontepiB Cupii
[20], Pocii [23; 24], JliBany [24], Typeuunnu [21; 22],
I3painto ta CILIA [22].

3HauyHy HAayKOBY I[iHHICTh CT@HOBJIATH CTaTTi
po3niny «MoHorpadii».

Tak, B 3-My umcni gacormcy 3a 1996 pik B MOHO-
rpadii mij 3araJbHOI0 HA3BOIO « BUHTOKPBUTBINA TITYp-
MOBHK Mmwiss» MICTUTBCS TpPH  Pi3HOIDIAHOBHUX
myOmikamii. [leprma, B. Mixeesa [43], 3ocepemkeHa Ha
po3risimi  ictopii  KOHCTPYKLIi  yHiBepCalbHOTO
apMifCBKOTO ~ TpaHCHOPTHO-OOWOBOro  TemiKonTepa
Mi-24. BogHovac aBTop nopiBHioe kormerniii CIIIA i
CPCP. Hampukiaa, amMepuKaHIl pO3BHBAIN CBOIO
apMICBbKy T'elliKONITEpHY aBiallifo IUITXOM peaizamii
OJTHOYACHO IBOX IPOTpaM: 0araToLiIbOBOTO TaKTH4-
HOT'O TPaHCHOPTHOTO aBiallifHOro 3aco0y Ta yJIOCKO-
HaJleHoro 0OoifoBoro remikonTepa. 3okpema, Oararo-
niteoBi renikontepr UH-1 Iroquois («Ipokes») amepu-
KaHIIi TOTMOBHUIK yapHuM renikontepom AH-1 Cobra
(«Kobpa»), B moganpinoMy 3aMinmiu ix gyerom UH-60
Black Hawk («Yopuuit Slctpy6») i AH-64 Apache
(«Amauy). A paggHCHKHI IeHepalbHUI KOHCTPYKTOP
Muxaitno JleoHriioBud Misib po3pOOUB CUCTEMY, IIIO
cyMilajia OOHM/IBI KOHIIEHIIT B OTHOMY amapaTi.

[MponosxenHsiM MoHOrpadii € Haj3BUYalHHO iH-
¢opmaruBHa ctarts O.KorioGoscekoro ta B. Ma-
paeBa [29], B sKiil yBary akIieHTOBaHO Ha JIOCBiJli O0¥i-
OBOT0 3aCTOCYBAHHS ABAITHUCTBIPKY, SIKY, K 3a3Ha-
YalOTh JOCIJHUKH, BBA)KAIOTh HAHOLIBII BOIOIOUNM 13
0OHOBHX TENIKONTEPiB, OCKUTHKHA BOHA MeHIIe Hix 20
POKiB Opaiia yuacTb y OUIIbIIE HIX TPU JECATKU JTOKAIh-
HUX BilfHaX 1 30pOWHUX IHIMAEHTaX. 30KpeMa, y Tparli
OMHCYIOThCA O0COONMMBOCTI 3acTrocyBaHHa Mi-24 B
Maibke IBOX IeCsATKaxX KOH(IIKTax, B T.4. Ha TepeHAX
konumabsoro CPCP.

3aBepirye MoHorpadiro MyOsTiKallis peKiIaMHOTO
Xapakrepy, B siKiii monscbkuii aBrop I1. Byroscki [7]
MPE3CHTYE MPOMO3HUIliF0 MOCKOBCHKOTO BEPTOJIITHOTO
3aBoxy iMeni M.JI. Minst mozaepHizyBatu Mi-24/25/35
noeranHo a0 BapiaHTiB Mi-35M1/2/3. 3okpema, Ha
nepioMy erami nependadanocst npuectd Mi-24]] i
Mi-24B no crammapty Mi-24BIl, a Ha mpyromy —
030poiTH TeNiKONTepH paKkeTaMH KIIACY «IOBITPSI-TIO-
BITPSI».

Cxoka 3a IIHHICTIO Ta MIMOWHOK aHaNi3y € po-
sigka Ceprist Jlpo3moBa, sikuid B Apyridl ii yacTuHi
aHaJTi3y€e «BICIMKY» B pOJIi yaapHoro remikomnTepa [13].
Bka3syrouu Ha mporpain B il poii nepen Mi-24, mo-
CJIIJTHUK JIOXOANTH BUCHOBKY, 1110 Mi-8 nposiBuiu cebe
K edekTUBHMI 3acid MPOTH HE3aKOHHMX 30pOMHUX
¢dopmysans (H3D).

Hactymni tpm mnpami i3 nuximy MoHorpadii
«MIJIEBCBKUX)» T€IIKONTEPIB MICTATh MEHIIY KiJIbKICTh
MaTepiary 1o oOpaHiii TeMaTuIli, are He Yepes3 ITiIXis
aBTOpiB, a B CHIIy 00 €KTUBHHX NPWUYHH, SIKi BOHH
BHUCBITIIIOIOTb.

Bagum Mixee y mpami «MumeBckass «eau-
HUYKa»» [44] HAaBOTUTH CyTTEBE 3ayBaXKCHHS IO Te,
110 3a KOpAoHOM 3 1958 poky po3modanu 030poroBaTu
Mi-1, a B CPCP uepe3 BiiCyTHICTh y BHILOT'O KOMaH-
JlyBaHHS YiTKOTO OaveHHS HEeOoOXiIHOCTI TBUHTOKPH-
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JIMX MalIMH CTBOpeHHil 10 cepenuau 1960-x pp. mpo-
TUTaHKOBUHM BapiaHT Mi-1MY 3 npoTHTaHKOBHMH
komIuiekcamu «®@ananra» (4 pakern) Ta «MaoTKa»
(6 paxer) Tax i He MUK B cepiliHe BUPOOHUIITBO.

Cxo0Xi BUCHOBKH pOOJISITH 1 aBTOpU MOHOTrpadil
«Beproner C gBoHHBIM TpaxkgaHncTBoM» [19] mpo po-
3pobraenuit B CPCP 030poenwmii BapianT Mi-2, sikuit He
MIOCTYNIMB Ha O30pO€HHS, OCKUIBKM HOTO BHIIEpeIUB
Mi-24, a B Ilonbscrkiit Hapoaniit Pecry6uritti 6yio pe-
aTi30BaHO OJIpa3y JAEKUIbKa HOT0 030pOEHNX BEPCIiH.

Harowmicts nocnimauku FOpiit [TygkoB Ta Auapiit
XayctoB [48], mpuauIAOYd BEJIWKY YBary TEXHO-
JIOTIYHUM PINICHHAM, 10 Oy/IM BTLACHI HAa Mi-4, mij-
Kkpecmots cepitozuuii  Hamip CPCP  mikBimyBatn
BiZIcTaBaHHs KpaiHU y cdepi remikonTepoOy/IyBaHHS.
ExcniepumenTt nmo 030poeHHo Mi-4 mpoBoamiuch 3
1960 poky, aje HaHOUTBII BIAJIMM BUSBUBCS BapiaHT
Mi-4AB, B sxuit B CPCP Oyno mnepeoOmamHaHo
omm3pko 200 remikonTepiB. B meit mepion poOmimichk
cnpoOu mepenatu remikonTepHi monku (60 remiko-
NTEepiB) TAaHKOBUM Kopmycam. [IpoTe cyxomyTHe KO-
MaHIyBaHHS [IEPETBOPHIIO XOPOIITY i7Ier0 Ha ¢apc, me-
peoiBIIM aBiaTopiB y 400OTH 1 MOJIbOBY (OpMy, a Ta-
KO)K 30UIBIIUBINKA iM KUIBKICTH TOIUH CTPOHOBOI
[iATOTOBKH.

[le aBi po3BimkM MOHOTpadidHOTO XapakTepy
TOPKAIOTHCSl OUTBII CyYacHHX TEHJCHLIH PO3BUTKY
ynapHoro renikontepa B PO ta CIIA.

30KkpemMa, pOCIMChKHI aBTOp po3ioroi crymil
««YopHa akynay, « Aniratopy Ta iHmi» Auaapiit @oMin
[55] mimkpecnroe IOMiIHYBaHHS POCIHCHKHX 3pa3KiB
HaJl aHAJOTIYHUMH aMEPUKAaHCBKUMHM, MPOTE HE Ja€
PO3IIOTOTO TOPIBHSIHHSA, OOMEXYIOUNCH 3arajlbHAMU
(hpazamu Ha 3pa30K «BOJIOJIB PSAOM SIBHHX II€PEBary.

B cBoto uepry Anzpiit COBEHKO y pO3BiiLli-MOHO-
rpadii, po3MileHii, monpasaa, B pyopui «ABiaek3o-
THKa», JOCITIHKYE aMEPUKAHCHKUHN TOCBIA CTBOPCHHS
OoitoBoro rexikonTepa TpeThoro nokosinas — RAH-66
Comanche [52]. [IpuBeprae yBary BUCHOBOK aBTOpa
11010 3aKPUTTS BKa3aHOT POrpaMH, SIKE BiH TOSICHIOE
pe3ybpTaToM aHaizy 00HOBOTO 3aCTOCYBAaHHS 1 BTpar
renikonTepiB B Ipamni, Adranicrani ta Yeuwi, ne 0i1b-
IIiCTh TeIiKonTepiB Oyio 36uto 3a qonomororo I13PK.
IIpr mpOMy HOCHITHUK OCOONMBO KPUTHYHO OIHIOE
BapTiCTh MPOCKTY.

B pyOpumi «AepoapxiB» Bemuka mpams Cepris
Hpo3noBa «Ha pyunax Benukoro m Moryuero» Ha
CTOpIHKaxX ax 7-MH YHCJIB YacoOmHCy IiJHIMAae MH-
TaHHs PO3MOJTY aBialiiHOTO MAPKY MICHIS PO3May
CPCP, noueproso BucsiTioroun opmyBanus BIIC
HAI[IOHAILHUX 30pOMHUX CHJI, B TOMY YHCII TETiKO-
nrepaux nigpo3ainis CPCP ra kpain banrii [9], Azep-
Gaiimkany, Bipmenii, ['pysii [10], Typkmenictany, ¥3-
6ekucrany, Kuprmscrany, Tamkuxucrany, Kazax-
crany [11], Moxnmosu ta binopycii [12].

AdraHcbky TeMy JONOBHIOIOTH YOTHPH CTaTTi
pyOpukn «O4rMa 04eBUAI», Cepe IKUX CIIiJ BiI3Ha-
YUTH JIBI TIpalli KOJMIIHBOTO PaasSHCHKOTO BOEHHOTO
panauka B Adranicrani Banepist AGma3oBa. 30kpema,
B MEpIIii po3BiALi aBTOp, aHaNizyoun ctad BIIC Ad-
raHicTaHy Ha TII04aTKy BIMHW, BHUCBITMB LUISIXH
BUPIIICHHS MIIrOTOBKH €KIMaxiB AJ1si 00HOBUX resiko-

NTEpiB: NepeniaroToBKy ahraHchbKHX MIOTIB B PajsH-
cerkoMy Corosi Ta BiapsipkeHHs 10 Adranicrany pa-
JTHCBKUX 1HCTPYKTOPCBHKHX IpyTI [2].

Inmra possigka B. AGnazoBa Ha 0a3i opuriHaiiB
nokymenTiB 40-i apmii BIIC CPCP y3aranbHioe 10CBiz
3acrocyBanHs migpo3ainiB BIIC Pagsacekoi Apmii B
nepmuid pik BiitHu B Adranictani [1]. Kpim anamizy
OOMOBHUX BTpAT Ta YIIKOMKCHb TEIIKOITEPIB, aBTOP
3BepTa€ yBary Ha MPaKTUKY CYMICHHX Iii Pi3HOPITHIX
CHJI BUHMIYBAJIBHOI aBiallii, BHHUIyBaJIbHO-00MOap-
IyBalbHOI Ta AA.

[HmIi ABi CTATTI-CIOragd XPOHIKAJIBLHOI'O Xapak-
Tepy Jal0Th MOXKJIMBICTD Kpallle 3aHYPUTHUCh Y BUXOP
adracekoi BiiiHH, a came: «CrpaHunbl adraHckoro
nmHeBHuKa» Cepris MenbHUKOBA [41], sKuii BiB aBTOp
i1 yac cBOTO creuBiapsykeHHs, Ta «Kabynbckue 3a-
pucoBku BeproneTunka» CamBena MenkoHsHa 3i
ckiaamy 50-ro OKpeMOro 3MIMIAHOTO aBialliifHOTO
MIOJIKY, OIIpanboBaHi HaykoBieM M. JKupoxosum [39;
40].

JHocgin 3actocyBanns renikonrtepiB AA CyxomyT-
Hux Bificsk (CB) 36poiinux cui (3C) Ykpaiau B aHTH-
TepopuctuuHii onepaii (ATO) BUCBITIIOIOTH YOTHPU
Ppo3BigKu pyopuku «B HeO1 Ykpainmy.

Tak, O. Kotnoboscbkuii Ta P. MapaeB y crarTi
«HeBo3MosxHas BoitHa» [28] mimkpecmoTs, mo PD
i1 9ac aHeKcii mBOCTpOBa BUKOPHCTOBYBaja 0OOHOBI
rejikonTepu AA B OCHOBHOMY ISl I@MOHCTPALlil CHITN
M7 9ac 3aXOIUICHHS BiCHKOBUX O0’€KTIB Ta IMPOBO-
Karii.

3HauHy HayKOBY I[IHHICTh CTAHOBHTH 3amucaHe P.
MapaeBum iHTepB’0 HauanbHuka AA KomanmyBanus
CB 3C VYkpaiam reHepan-maiiopa BameHnTnna
[ictprorn mpo BukopuctanHs AA Ha [oubaci [34].
Bim3HaueHo, 1110 32 BiACYTHOCTI YiTKOI JiHil HPOHTY Ta
aKTHUBHOTO 3aCTOCYBaHHS TPOTHBHUKOM HOBITHIX
IM3PK mabnoHHMH MiaXiA OO 3aCTOCYBaHHS apMiiich-
KO aBiarlii BUSBUBCS HEC(HCKTUBHIM.

Ile nBi HeBenmuki cratti P. MapaeBa mictsTh Ma-
Tepian JUIs aHamizy BTpaT YKpaiHCBKOi apMiHCBhKOi
aianii B ATO [32; 33]. Hanmpuknan, nmpuBepTaioTh
yBary Jii mjora 3aueHoro B Kpamaropcskomy aepo-
mopTy 030poeHoro Mi-8MT, skuit BCTHT po3BEpHYTH
TeIIiKONTep HOCOM B TIOJIE, IO 3aM00ITI0 JOJATKOBUM
JKepTBaM BiJl pakeT, SKi BWICTUIH 3 MiABICHUX OJIOKiB
MamuHy [32].

Kpim Toro, pyOpuka «B HeOl Ykpainu» 3aBIsku
npari M. J)KupoxoBa He OMHUHYJIAa TEMH MOZEPHi3aIlil
ynapaux Mi-24, a takox 030poenux Mi-8 ta Mi-2
[16]. llompaBaa, aBTOp MiACYMOBYE, IO JKOJACH i3
BapiaHTIB MOJICpHI3aIlil HE BUBIB 3aCTapiTy TEXHIKY Ha
piBeHB, JOCTATHIHN AJIs1 BUPIIICHHS 3aBJaHb B Cy4aCHUX
YMOBax.

YKpaiHChKY TEMATHKY JIOTIOBHIOE CEPITHEBHH CIIe-
uBumyck 3a 2005 pix, B skomy A. COBEHKO MPOIIOHYE
YUTaIBKiN yBa3i CBill mepekian i pelakilito CTaTTi ToI-
nmauncekoro BumanHs «The Maastricht International
Aeronautic Society», Hanmucany Maprikcom Carom Ta
Kapmom Bpymmepom [50]. ¥V po3Biamni aHami3yrooTscs
CTPYKTYpHI 3MiHH AA VYkpainu B mepiox 3 1992 mo
2005 poku, a TaKOXK JOCBIJ 3aCTOCYBaHHs I B MHPO-
TBOPYMX MICisIX. Y IbOMY MaTepiaii, 30KpemMa, 3raaHo
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PO T€, MO 3TiHO MIXXKHAPOIHUX YTOJ KIJIBKICTh yIap-
HUX rejiikonTepiB Ykpainu oomexxena 330 MamuHamy.

Crerupiuauii  OJIOK  CTAHOBIATH  ITyOumikamii
XPOHIKJIBHOTO Ta PEKJIAMHOTO XapaKTepy HIINX pyo-
PUK XypHany — «ABiaHoBuHM», «[laHOpamay», «bes-
MeKa TONBOTIBY» 1 T.I., MPUCBSYCHI TUM UM IHIIAM
TIOJTisIM, TIIO CTOCYIOThCA Oe3IocepeIHBO IpeaAMeTa J10-
cmimkenHs. OKpeMi BHUINEHABECHI CTATTI CYMPOBOJ-
KYIOTbCS KOPOTKUMH TE€XHIYHHMHU ONHCAMHU Ta Kpec-
JICHHAMH YIOApHUX TeliKonTepiB AA.

IIle nexinpka craTTell pyOpHKH «ABiacaioH»
MICTSTh MaTepiaii aHATITHYHOTO XapakTepy MO0
miaxonis no creopenns ['BIT B Irtamii, TypeuuwHi,
ITAP, SImownii Ta KHP.

30KkpeMa, MPUBEPTAIOTh yBary IBi mpaui AHIpis
Xapyka, IO TPETEeHIYI0Th Ha poJib MOHOrpadii mpo
Haiimermmii OofoBui remikontep «Manrycray. B mep-
MOMYy JOCHIDKEHHI aBTOp PO3KPHBAE ITaTiHCHKHUN
[UISAX 0 ycmixy [59], a B apyriii — IpoIOHye YHATaIlb-
Kiif yBa3i TypeupKwii BapiaHT CTBOPCHHS YAapHO-PO-
3BigyBasibHOTO TemikonTepa [58]. CyTb ocTaHHBOTO
KPHETHCS B YMOBaX KOHKYPCY: 3aKyITKa 3a KOPJOHOM
aBianiiHo1 raTgopmu (BiacHe iTajiiicbkoro «MaHry-
CTa») 1 BCTAHOBIICHHS Ha HEl TYPelbKOro 00JiaJHaAHHS
Ta 030pPOEHHSI.

Haitwacrimmit nonucyBau pyOpuku Anapiii Co-
BeHKO y po3Biaui «FOAP moxepuusupyer Mu-24» [53]
MiIHIMA€E MMUTaHHS 3aKOHHOCTI MPAKTUKH MOJICpHi3aIil
Mi-24 3a KOpOOHOM, 30KpeMa, IiBJCHHOA(PPUKAHCH-
koto kommaniero ATE, ska pospobuma BiacHy mpo-
rpaMy MoxepHizamii Mi-24 Ha 6a3i HoCBimy, oTpuMa-
HOTO B XOAI CTBOpEHHS OOHOBOTO TENiKOITEpa
Rooivalk, monepnizanii suanmryBauie Mirage F1 ic-
na"cbkux BIIC Ta inTerpamnii aBioHikH miBAeHHOADPH-
KaHCBbKHMX Y400BO-TpeHyBanbHuX JiTakiB Pilatus PC7
Mk.11.

B inmmiii npaii A. COBeHKO, BUBYAIOYH PO3BUTOK
aBiarfiitHo1 npomuciaoBocTi SmoHii [54], TOXOIUTh BHC-
HOBKY, 110 SINOHIs 0aunTh abTEPHATHBY 3aKyIUICHUM
aMEPHKAaHCHKUM «ATayam» Ta 3po0JIeHUM MO JIESHIIT
«Kobpam» y CTBOpEHHI BIAaCHOTO YIAapHOTO TeJiKO-
nTepa Ha 0a3i CTBOPEHOrO HUMH PO3BiIyBalbHOTO
OH-1 «Hiuzs» (Ninja).

IlikaBum BusiBUBCS 1 gocBin IligHeb6ecHoi, omwca-
Huii Cepriem MuxaiinoBum y mpaii «boeBbie BepTo-
nersl KHP» [42]. ABTOp noKa3ye, Ha sIKi XUTPOIL, IO
4acoM 3aKiHUYBaJUCs CKaHAaJaMHU, WIIUTH KUTaHI Ha
HUIAXY 0 CTBOPEHHS BJIIACHHX OOHOBHX TETIKONTEPIB,
B T.4. IpUHHATOT0 Ha 030poenHs B 2011 poui WZ-10.

IHon crarTi pyOpukH «ABiacanoH» MICTATh KO-
POTKHH OIJISiA OKPEMHMX MDKHApOJIHHUX aBialliifHO-
KOCMIYHMX casloHiB. Harpukian, HeoJHO3HAYHO 3 I10-
3UIIA  POCIHCHKO-YKPaiHCHKOTO KOH(IIKTY CHpHi-
MAa€ThCs TPOBEICHUH PENAKLIEI0 OIS FOBUICHHOTO
10-ro MockoBcbkoro aBiacaiony B 2011 poiii, oco6-
JUBICTIO KOTO OyJia JEMOHCTpAIliSl TEMaTHIHUX JTHOT-
HUX TIOKa3iB «AHTHTEpOp» 3a ydacTi POCIHCHKHX
Ka-52, Mi-28HE i Mi-8 [49].

BucHOBKM 3 JaHOIO JOCJTiI:KeHHsI i mepcrek-
THBH NOJAJBIINX PO3BiTOK Yy JaHOMY HANPSAMKY.
[linOuBaroun  MWiACYMKH,  BIA3HAYHUMO, MO0 ¥y
myOJTiKaIisgX YacOMUCy BioOpaXkeHi MOTJIAIN BUCHHX,
ABTOPUTETHUX IIMBUTPHUX Ta BIHCHKOBHX aBialliiHHX

CHeLiaJIiCTiB, MPEJCTaBHUKIB AUJIOBUX KiJI Ta JepiKaB-
HUX [i54iB HAa PO3BUTOK Ta 3aCTOCYBAaHHS yJapHHX
rexikontepiB AA. 30KkpeMa, iCTOPHYHI acleKTH, Cy-
YacHUH CTaH Ta aHaliTH4YHi Matepiamm mpo ['BII
BHUCBITJIEHI Ha cTopiHkax Maibke 60 mpaip 40 aBTopiB
3 10 kpaiH.

Hespakaroun Ha BIAMIHHICTH y MiAXOJaX O
OIIIHKW 3aCTOCYBaHHS VyJAapHUX TEIIKONTEpPiB Y
BOEHHUX KOH(ITIKTAX, MyOJIiKaIii »KypHaIy MiCTITb Be-
JUKY KUTBKICTh (PAaKTHIHOTO MaTepialy Ipo pi3HO-
MaHITHI acTeKTH 03Ha4eHoi TeMaTuku. Okpemi pobotu
30araueHi OE3lIHHUM JOCBIIOM BETEPaHIiB-MIOTIB Ta
YHIKaJIbHUMH LTIOCTPALISIMH.

CrpykrypHHd (OpMaT XypHaILy IykKe 3pydHUIH
K JUIs uMTavya-HeaxiBLs, TaK i [ HayKoBIs. Moro
PYOpPHKHM  JO3BOJISIIOTH  BHAUIMTH YOTHUPH TPYyNH
myOmikamid, KOPUCHHX M JOCIIDKESHHS OOpaHol
TEMH:

pyOprka «ABiamis B IJOKaTbHUX KOH(]IIKTaX»
MICTHUTD I[iHHI ITyOJiKaIii /Ui BUBYCHHS Ta y3araib-
HEHHsSI JOCBiXy OOHOBOTO 3acCTOCYBaHHS apMiiiCBKOi
aBianii y B’ernami, Adranicrani, Aprearuni, [Hnxii,
INakucrani, Makenonii, Awnromi, Kinpi, Amkupi,
I'pysii, Yeuni, Mamni, Harippomy Kapabaci, Cupii, Ha
Kagkasi, 3akaBkas3i ta JlonOaci Ykpainu;

pyOpuka «MoHorpadii» HiHHA CTATTSMH, IPUCBSI-
YEHUMHU ICTOPii KOHKPETHHX THIIB OOMOBHX TelliKO-
nTepiB AA, mepeayciM THX, sKi NepeOyBalOThb Ha
030poenHi AA CB 3CY — Mi-24 ta Mi-8;

€IMHA y3aralbHIOI0Ya Mparls o0 00paHoi TemMa-
THKH, a came: «Vcropuuecknii odepk pa3BUTHS Ooe-
Boro BepToneray FOpis ['purop’esa [8];

myOmikamii  iHIWX  pyOpWK, 1O  HOCSTH
XpPOHIKaJIIbHO-PEKJIAMHUM ~ XapakTep,  JOAATKOBO
MiATBEPKYIOTh, IO penaxiis «AuB» Hamaraerbcs
OIEPaTHBHO BIJICTEXKYBATH PO3BUTOK MO Ta y4acTh
y HHX aBiarii.

OTxe, )XypHaI «AuB» € HiHHUM JKepeoM BUB-
YEHHsI JI0CBily BUKOPUCTaHHS yIapHHUX I'eJIIKONTEPiB B
iHTEepecax CyXOIYTHUX BIHCBHK Y BOEHHUX KOH(IIKTax
npyroi monmoBuHn XX — moyatky XXI cromitrsa. ¥V
BiliCEKOBO-ICTOPHYHHX JOCIIKEHHSX 3TaaHi y CTaTTi
myOmikamii MOXKHa BHKOPHCTATH K JJISI BIITBOPEHHS
XPOHIKH TIOMii, BCTAHOBJICHHS KOHKPETHHX €Ii30[iB
3aCTOCYBaHHS yIApHUX TeTIKONTEPiB, TaK i s OibII
rMOOKOro aHallizy 3arajibHUX TEHJACHINH BUKOPH-
craHHa AA.

TakuM YMHOM, MOHITOPUHI IyOJiKalii y Hay-
KOBO-TIOMYJISIPHIM Mepioauili, MPHUCBIYEHUX IMpodIIe-
MaM 3acTOCYBaHHS YAapHUX remikonTepiB AA y
BOEHHHX KOH(QIIIKTax, €, Ha [yMKYy aBTOpa, BXKJIMBUM
3aBIaHHSM, SIKE JIO3BOJIUTH JIOTIOBHUTH
icTopiorpadiuHy 0a3y mociiKeHb 3 BKa3aHoi mpodJe-
Matuku. O4YeBHIHO, MEPCIEKTUBOIO MOAAIBIINX HAY-
KOBHX PO3BIJOK BB@)KAEMO PO3IIMPEHHS KOJA I[HOTO
MOHITOPHHTY 32 paXyHOK 3aJy49eHHS 3apyODKHHX da-
COIIKCIB aBiaIlifHOTO CIIPSIMYBaHH.
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