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AHHOTALUA:

Hcropust mo0oii HOpOAB! CeITbCKOX03SCTBEHHBIX )KUBOTHBIX ITOATBEPkKIaeT OOJIBIIYI0 3HAYMMOCTB B CO3/1a-
HHU Ka)XXIOH M3 HUX OTACNIBHBIX POU3BOAUTEINCH BBIAIONIMXCS 10 CBOMM XO3SHCTBEHHO HOJIC3HBIM IIPU3HAKAM

B oTIenpHOM KMBOTHOM, XOTSI OHO M BBIAIOLIEECS, HEBO3MOXKHO CKOHIICHTPHPOBATh BCE LICHHBIE Ka4yeCTBa
HOPOJIBI, TIOCKOJIBKY KOPPEILSIUH MEXIY HEKOTOPHIMU MPU3HAKAMU HECOBMECTHMBI.

Lens nuHEHHOTO pa3BeeHNS: IyTeM MJIEMEHHONH paboThl MPEBPATHTh JOCTOWHCTBA OTAEIBHBIX KHUBOTHBIX
B JOCTOMHCTBA I'PYIIIIOBBIC. Paznuunbie HCHHBIC MPU3HAKHN MMOPOJAbI HAKAIIJIIMBAIOTCA B OTACIBHBIX JIMHUAX, KOTO-
pBIE CO3JAI0T CTPYKTYPY CTajaa, IOpoabl, obecneunBas pasHooOpasue u e€ miacTuIHocTs[ 1, . 35].

Abstract:

The history of any breed of farm animals confirms the great importance in the creation of each of them indi-
vidual producers outstanding in their economically useful features

In a separate animal, although it is outstanding, it is impossible to concentrate all the valuable qualities of the
breed, since the correlations between some characters are incompatible.

The purpose of linear breeding: through breeding to transform the virtues of individual animals into the virtues
of the group. Various valuable features of the breed accumulate in separate lines that create the structure of the

herd, breed, providing variety and its plasticity [1, p. 20].

Kunrouesble cioBa: 3aBojckas sunusi, factory line; miemennas pabota, breeding; ceneknnonupyemsie npu-
3nakw, breeding traits; mscuas mepcTHast IPOTYKTHBHOCTD

Keywords: meat wool productivity; poct u passurue, growth and development; Gapausl, rams; MaTkw,
uterus; srusita, lambs; konconmmanus, consolidation; kypatok, fat tail; pyno, fleece; koncrurymms, constitution;
OHTOreHe3, Ontogenesis; ckopocmenocts, early maturity;koctsx,skeleton.

Cpenu pa3BoauMsbIx mopof osewt B Kazaxcrane ca-
MOTO MPHUCTAIHLHOTO BHUMAHUS 3aCIy>KUBAET SIMUJIb-
Gaiickast rpyOomiepcTHas Kyp/todHas nopoja. OHa 1o
JKUBOI Macce U ypOBHIO MSICHOH IPOJYyKTUBHOCTH 3a-
HUMAET OJJHO U3 MEPBBIX MECT CPEAU Pa3BOAUMBIX IO-
pox B mupe. K 3ToMy MOKHO 100aBHUTh €€ HENTpeB30ii-
JICHHYIO CKOPOCIIENIOCTh U MPHUCIOCOOICHHOCTh K H3-
MEHSIOIUMCST  TIPUPOJHO-KIIMMATHIECKAM,  TOPOH
SKCTPEMANFHBIM YCJIOBUSAM CpeIpl OOMTaHUS, T.€. Xa-
PaKTEpU3YyIOTCS IIUPOKON IKOJOTUYECKON BAJIEHTHO-
cteto. [loaTomMy, B HacTosIIEe BpeMsl JKUBOTHBIE ATOM
MOPO/JIbI Pa3BOASATCS NOYTU Ha Bceil Tepputopun Pec-
ny6nuku Kazaxcran u psize paiioHoB Poccun, a Taxoke
ctpan CHI'. Kpome Toro samibbaiickue OBIbI C y4ETOM

COBPEMEHHOM MHpOBOW TEHACHLMU Pa3BUTUS OBLE-
BOJICTBA, SIBJISIIOTCS OCHOBHBIM YJIYYILAIOIIUM T€HO-
(hoHIOM pa3BOAMMBIX KypArouHbIX HopoJ] Kazaxcrana,
yAENBHBIA BEC KOTOPBIX cocTaBisieT okoo 70% Bcero
MoroJioBbs oBell [2, ¢.147].

OnuH U3 OCHOBOIIOJIOKHUKOB COBPEMEHHOM 300-
TEeXHUUYECKOH Hayku akagemuk M. ®@. IBaHos, cBoe OT-
HOIIIEHNE K KYPAIOYHON OBIIC BBIPA3WJ CIEIYIOIIUMU
CIIOBaMU: «KypIIOYHAs OBI[a HE UMEET /sl ceOs KOH-
KYPEHTOB M HE MOXKET OBITh 3aMEHEHA HUKAKO! IPYToi
MOpOIIOW». DTO CIEAyeT OTHECTH, IMPEXAe BCETo, K
SIMITL0ACKOM OBIIE, BO3HUKIIIEH B pE3yJIbTaTe MHOTO-
BEKOBOTO €CTECTBCHHOTO OTOOpa M HAPOJHOM CelieK-
LM, SIBJISSICH HACTOSIIUM IIEIEBPOM CEJICKLIMOHHOTO
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TBopuecTBa. OUeHb MEHHON OMOIOTHYECKOW OCOOCH-
HOCTBIO 3THX OBEI[ ABISIETCSI TO, YTO OHHM XOPOILO HC-
MOJTB3YIOT OYE€Hb KOPOTKHE OIaronpHusTHHIE KOPMOBBIE
Y KIIMMaTH9IECKUE YCIIOBHS, CKIIAAbIBAIOIINECS B 30HAX
B OT/JIETIHBIE CE30HBI r0Jja. XOPOIIO MPUCIOCOOIEHBI K
MOCTAHNIO TPYOBIX NMPUKOPHEBBIX HYacCTeH pacTCHUH,
9TO OYECHb BAXKHO MPU UCIOIb30BAHUH U3PEKEHHBIX U
BOMTHIX MacTOMI. XOPOIIIO MOSAAIOT IPYOBIC U KOJTIO-
4Ke 4YaCTH MHOTUX PACTEeHUH, COBEPILICHHO HE Toefae-
MBI€ IPYTUMH IOPOAAMHU OBEIl. ¥ MaTOK XOpOIIO pa3-
BUT MaTepUHCKUI MHCTUHKT. OHU OYEHb pPEAKO He
NPUHAMAIOT CBOETO SITHEHKA, He YOeraloT OT Hero, 4yTo
OUYCHB BaXKHO B JIETIC COXPAHEHHUS HOBOPOXKICHHBIX ST-
HAT [3, ¢.78].

B mHacrosmee Bpems Jydmme cTaja dAMIbOaii-
CKHX OBEIl COCPENOTOYEHBI B IuieM3aBoze «bupmamk»
3amanno-Kazaxcranckoir o6macta, miaemxosze TOO
«baiicepke-Arpo», ATMaTHHCKOW 00JaCTH U TIIEMX03€
«Anmnmepy» KaparanauHckoi o0macT.

B »TOM acniekTe HECOMHEHHO HayYIHBIH U IPaKTH-
YECKUI MHTEpeC MPE/ICTABISIET CENEKIOHHAs paboTa
[0 CO3JJAHMIO HOBBIX 3aBOJCKHX JHMHUI OapaHOB Ne
2025 u Ne 2155 no saunbbaiickoii mopoje oBell, myTeM
UCTIONb30BaHMUs TeHO(OHIa >IuIb0aiickoil mopossl,
3aBE3EHHBIX M3 IUIeM3aBona «bupnmky», rae Tpaaum-
OHHO COCPEIOTOYEHBI CaMBbIE JIyUIlIHe KUBOTHBIC JaH-
HOM MOpPOABIL.

[pu co3mannu nmuaNEI G6apana Ne2025 mpecnemno-
BAJIACh LIEJIb — YBEITUYUTh YHCIEHHOCTh TE€HOTHIIOB, OT-
JIMYAIOIIUXCS BBICOKOW >KMBOM MacCOi U XOPOLIO BbI-
pakeHHOH MSACO-CalbHOM MPOAYKTHBHOCTHIO. Co3ma-
HHE KOHCOJIMJUPOBAHHBIX, HACJIe/ICTBEHHO
YCTOMYUBBIX TPYTI )KUBOTHBIX 3TOH JINHIH TI03BOJINIIO
YBEJIMYUTH yEIbHBIH BeC )KUBOTHBIX B CTaJie C BBICO-
KOH xuBOM Maccoil. Oipl uHuM OapaHa Ne2025 ot-
JIMYAI0TCSI XOPOIIO Pa3BUTHIM KOCTSIKOM, KPEITKOH KOH-
CTUTYLUMEH, KPYNMHON BEIMYMHOM, BBICOKOW >XKHBOMN

Maccoi, OOJBIINM TOATIHYTHIM KypAIOKOM, ITOBBI-
IIEHHON CKOPOCTIENIOCThI0 MOJIOJHSIKA, PhIXKENH OKpac-
KOH pyHa, KJIacc IIEPCTH Y )KUBOTHBIX B Macce — II.

Jlmans 6apana Ne2155 co3nmaHa B memsix moiryde-
HUSI TEHOTHUIIOB, XapaKTEPU3YIOIINUXCS yIauyHbIM COYe-
TaHHUEM XOPOLIO BBIPAXEHHON MSICHOCTH UM LIEPCTHOM
MPOAYKTUBHOCTH CO CPEAHUM IOATAHYTHIM KYpIIO-
KoM. OTan4aroTcst 00JerYeHHBIM KOCTSIKOM, KPEIKOH
KOHCTUTYLUEH, CPEHEN BEIMYMHOM U XOPOLIEH CKO-
POCIIENIOCTBIO0 MOJIOJHSKA, KUBOTHBIE UCKITIOUUTEIBHO
Oypoii OKpacku pyHa, KJacc IIepcTH y oBel- .

W3yuanace iuHaAMMKa *KHUBOM MAcChl AITHAT 3a MO-
JIOYHBIH IEPUOJ X Pa3BUTHS, a TAK)KE B3POCIBIX Oapa-
HOB M MAaTOK, NPUHAAJEKAIUX K HOBBIM 3aBOACKUM
JIMHUSIM.

[lo mammM naHHBIM XHWBasg Macca OapaHYHKOB
TIPU POXKACHUHM OOCHWX 3aBOJICKUX JIMHUHA TOCTATOYHO
BBICOKas U KoyeOneTes B npexaenax 4,8-5,2 kr, spouek
— 4,5-4,9 xr, 4TO CBUAETEILCTBYET O TOCTATOYHO OJia-
TONIPUATHOM Pa3BUTHUHM UX B IPEHATATbHOM MEpUOJIE
oHroreHesa. IIpu 3ToM HabmIONAIOTCS OMpEeICHHbIC
MEXIPYNNoOBble pa3inuus. Tak, MokazaTenu >XKUBOU
Macchl 6apaHyukoB TuHUK Ne2025 npu pokJIeHUH Tpe-
BOCXOJSIT MMOKA3aTEIN CBEPCTHUKOB JTUHUM Ne2155 na
8,3 %, a spouek - Ha 8,9 % (P>0,999). 310 cBUIETETH-
CTBYET O TOM, YTO T€HOTHI POAUTENEH OKA3bIBAET BIIU-
SIHAE C paHHETO IepHoja OHTOTeHe3a (YTPOOHBIH Te-
puon). [4, c. 13]

B mocneyTpoOHBIit Ieproa, B pe3ynbTaTe JOCTa-
TOYHO BBICOKOTO T€MIIa POCTa OapaHUMKH Pa3HBIX JIH-
HHUH B Bo3pacTe 4-X MecsleB, TO €CTb B MOMEHT OT-
OMBKH MX OT MaTOK, JOCTUTJIH )KUBOM Macchl B Ipese-
nax 38,5-46,7 kr, a sipouku — 36,2-43,1 kr. Y srsr
muaun Ne2025 B 5TOM BO3pacTe TEHIESHIIUS MPEBOC-
XOJICTBA, MPOSIBUBINAACS B YTPOOHBIN NEPHOJ OHTOTE-
He3a coxpanserca. Tak, Oapanumkum nuHAE Ne2025
MPEBOCXOJAT CBOMX CBEPCTHUKOB JuHMM Ne2155 mo
KHUBOM Macce Ha 8,4%, a sipouku Ha 6,2% (P>0,999)
(Tabmuma 1).

Tab6m. 1
MN3MeHYNBOCTD KHBOIi Macchl OBell HOBBIX JUHUM 31MIb0aliCKO MOPOAbI
Bospacr HI/IHEH Ne 2025 HI/IHI/lH Ne 2155
n X +My Cv n XMy Cv
1 2 3 4 5 6 7
bapar: 505 5.2+0,1 16,2 560 4,8+0,3 185
IIpu poxn
4 Mmecsaua 550 46,7+0,28 12,4 545 43,1+0,25 10,6
18 mec 65 79,3+0,31 8,1 42 76,5+0,4 9,1
B3spociisie 10 105,8+1,2 472 14 98,0+0,4 3,6
Marku: 575 4,9+0,5 13,8 124 45504 17,9
IIpu poxn
4 Mmecsaua 560 38,5+0,8 10,6 102 36,2+0,7 15,6
18 mec 535 65,1+0,6 8,2 92 62,3+0,6 7,8
B3spociisie 675 77,9+0,71 7,3 582 74,8+0,52 6,2

st cykaeHus o cpaBHUTENBHOM CKOPOCTH pocTa
STHAT 00€WX JIMHUH 32 MOJIOYHBIN TMEPHOJI, IMEIOIINE
pasnuYrs 10 TIOKa3aTeNsIM )KUBOW MacChl, HaMU ObLIa

YCTaHOBJIEHA X a0COJIIOTHASI CKOPOCTh IpHpocTa (Tad-
nna 2).
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Tabu. 2
AOCOTIOTHBII MPUPOCT KUBOI Macchl 32 MOJIOYHBIH nepuoa, %
Jluans Ne 2025 Jluams Ne 2155
OapaHYNKN SIPKA OapaHYNKN SIPKA
1 3 4 5 6
Ot poxneHust 10 4 X MecsIeB 41,5 33,6 38,3 31,7

VcTaHOBIIEHO, YTO ITOKA3aTeNhb JKMBOM Macchl Oa-
PaH4YMKOB M SpOYEK OOEHX JMHUH MO0 CPAaBHEHHUIO C
Maccoil Mpu POKIAEHUH 3a MOJOYHBIM HEPUOJ POCTa
YBEIMYHIICS B CPEJHEM B § pas.

CpenHecyTOUHBIH NPUPOCT y ATHAT 00euX JTUHUN
32 MOJIOYHBIH NepHoJ KoiedieTcss B Tmpenesax OT

0,64,2 mo 0,345,8 kr. I1pu 3TOM, CpeAHECYTOUHBII TIpH-
poct 6apanunkoB THHUHU Oapana Ne2025 mpeBocXoauT
cBepcTHUKOB TuHUM Ne2155 - Ha 7,5%, a spouek - Ha
5,9% (P>0,95) (Tabamua 3).

Tabm. 3
CpeaHecyTOUYHBIH MPUPOCT KUBOH Macchl ITHAT Pa3HbIX JUHUMH 31UIL0aeBCKOI MOPOABI
3a MOJIOYHBIH Mepuos
CpenHecyTO4HBII IPUPOCT, T
JIuans Ne 2025 JInansa Ne 2155
OapaHuuKH Spxu OGapaHUUKU SIPKU
1 2 3 4
345,8 280,0 321,6 264,2

BeIcokne mokazaTenH CpeAHECYTOYHOTO INPHpPO-
CTa STHAT HOBBIX 3aBOJCKHX JIMHHUH 32 MOJIOYHBIN I1e-
pHOJ, IPEXIE BCETO, CIEAyeT O0BSICHUTh TCHETHIECKH
00YCIIOBJICHHOH CKOPOCIIENOCTBIO, BBHIPAOOTAaHHOW B
IpoLecce 3BOIIIOIMN OBEIl JaHHOH MOPOJbI, BEICOKOH
MOJIOYHOCTBIO MAaTOK U JIy4IIei IPUCIIOCOOICHHOCTHIO
JKUBOTHBIX K YCJIOBHSM 30HBI UX pa3BeACHUS.

TenaeHUsA IPEBOCXOACTBA KUBOKW MACChI JKUBOT-
HBIX JTUHUM O6apaHa Ne2025, mposBUBIIAsACS B HaYalb-
HBII MEPUOJI MOCTHATAJIBHOTO POCTa M Pa3BUTHUSA HAJ
cBepcTHUKaMHU JTHHUK Ne2 155 B manpHeHIIeM coxpaHs-
etcs. Tak, B Bo3zpacte 18 mec xuBas Mmacca 6apaHOB —
npousoguteneit Ne2025 npeBocxoinia CBOUX CBEPCT-
HUKOB jJuHIM Ne2155 Ha 2,8 kxr uimu 3,6%, a MaTok — Ha
2,8 u 4,4%, a B Bo3pacre 3,5 roga- Ha 7,8 xr unu 7,9 %
n 4,1 kr unu Ha 5,5% COOTBETCTBEHHO.

B menowm, B3pocieie Gapansl yuHUE Ne2025 mo
YKIBOH Macce MpeBOCXOIAT TpeOOBaHU CTaHAapTA O-
POAbI, yCTAaHOBJIEHHBIE 1715 ")KUBOTHBIX KJlacca 3JIUTa Ha
10,8 mwmm 11,3%, a matku Ha 2,9 wm 3,9%, 6apaHsI -
Hur Ne2155 — ma 3,0kr wim 3,2 %, a MaTK1 — MOYTH Ha
YPOBHE CTaHAApTa MOPOJbl, YCTAHOBIECHHBIN AJIS KH-
BOTHBIX KJlacca 3JIMTa.

JI1st m3yyeHus: MsCOCabHBIX Ka4yeCTB HOBBIX 3a-
BOJICKMX JIMHUHN 3AMILO0ANCKUX OBEIl HAMU MPOBENEH
yboit 4- MecssuHbIX OapaHuukoB. s yoost oTOupanu
TUTTUYHBIX KUBOTHBIX, OTPAXKAIOIINX CPETHHE MMOKa3a-
TE€JU CBEPCTHUKOB B KaX /101 FT€HOTUIINYECKOU TpyIIIIE.
[Ipu 3TOM >KUBOTHBIC HAXOAMIMCH B OOBIYHBIX MPOU3-
BOJICTBEHHBIX YCJIOBHUSX.

Tabm. 4
KoHTpoJibHblii y00ii 0apaHYMKOB 3ANJb0aiicK0ii TOPOAbl HOBBIX JHHMI
INokazaresu | muams (N=5) Il muams (n=5)
X £my X £my

Ipeny6oiinas macca, KT 41,842,04 40,9+1,52
Macca Ty, KT 20,35+1,21 18,54+1,30
Macca BHYTPEHHETO JKUPA, KT 0,18+0,06 0,16+0,05
BbIxoj BHYTpeHHEro xupa, % 0,88 0,86
Macca KypAar4YHOTO KuUpa, KT 3,51 +0,23 3,1+0,38
Vo0oiinas Mmacca, KT 24,04 21,8
V6oiinbIii BEIXOM, %0 57,5 53,3

Ilo pesynbTaraM HcCCiIeIOBaHUM, YCTaHOBIIEHO,
9TO B 4- MECSIYHOM BO3pacTe JIMHEWHBIE OapaHUYMKH
spunb6atickoit mopoast (Ne 2025 u Ne2155) xapakre-
PHU3YIOTCS JOCTAaTOYHO BBICOKMMU MOKA3aTEIsIMH MsC-
HOM mponykTuBHOCTH. Tak, Macca mapHO# Tymm Oa-
panunkoB Ne2025 u Ne 2155 cocrasuna 20,35 u 18,54
KT, yooitHas Macca 24,04 u 21,8 y0oiinbIi BeIXOA 57,5
n 53,3% coorBercTBeHHO. [Ipm 3TOM, OapaHUMKH
Ne2025 nuHUM 1O OCHOBHBIM MOKAa3aTelIsIM MSICHOMN

MIPOAYKTUBHOCTH UMEIOT HE3HAYUTEIHHOE TPENMyIIIe-
CTBO II0 CPaBHEHUIO O cBepcTHUKaMu Ne 2155 nuHumM
o mMacce Tymu 9,8 u yooiiHo#i macce Ha 10,3% coot-
BETCTBEHHO [5, ¢.150].

Ilo pesynapraTam H3y4eHUs WIEPCTHON MPOIYK-
TUBHOCTH B pa3pese IMHEHHON NPHHAIEKHOCTH yCTa-
HOBJIEHO, YTO 110 YPOBHIO HIEPCTHOM MPOJYKTUBHOCTU
KaK cpeny 0apaH4YMKOB, TaK U SPOK IPH OJMHAKOBBIX
YCIOBHSIX KOPMJICHHS M COAEPKaHUS HAOII01aeTCs 3a-
METHOE MEXTPYIIIOBOE PA3JINYHE.
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Tabm. 9
HacTpur mepcTu oBell co31aBaeMbIX JIBYX HOBBIX 3aBOJACKHX JHHU
Tpynma Jluamsa Ne 2025 Jlnamsa Ne 2155
n XEmy Cy N XEMy Cy

Bapansr: 45 2,1+0,03 9,4 35 2,6+0,15 10,3
T'ogoBambie

Bspocieie 13 3,0+0,26 8,8 03 3,3+0,33 8,8
Martku: 724 2,0+0,31 10,2 582 2,3+0,31 12,9
T'ogoBambie

B3spocieie 670 2,2+0,23 9,8 514 2,5+0,22 10,0

Tax, HanOONBIIHIA HACTPHT IIEPCTH B OPUTHHAJIE,
Kak ¥ CJIEZ0BAJI0 OKHUIAaTh, HAOIIOACTCS Y JKUBOTHBIX
muaun Ne 2155. [Ipu sToM GapaH4YMKH M SIPKU JIMHUN
Ne 2155 B ronoanoMm BO3pacTe NPEBOCXOAMIH IO
HACTPUTY LIEPCTH CBOUX CBEPCTHUKOB JUHUM Ne 2025
Ha 23,8 u 15,0 %, a B 3,5 nernem Bo3pacrte Ha 10,0 u
13,6 % (Tabmuma 9).

Ilo ypoBHIO 1IEPCTHON IPOAYKTHUBHOCTU B3pOC-
nple OapaHbl M MaTKH M3YYCHHBIX I'PYIMN >KUBOTHBIX
MUMEIOT TIOKa3aTeld Ha YPOBHE CTaHAapTa ITOpOJbI,
YCTaHOBIICHHBIX ISl JKENIATEIHOTO THIIA.

Hanmo oTMeTnTh, 9TO CO3maHME JMHUHA BBICOKO-
MPOTYKTUBHBIX 3IMIb0alickiX OapaHOB HIIET OHOBpPE-
MEHHO NpHU (OPMHUPOBAHMU CEJNEKIMOHHOW TIPYIIIbI.
Ilockonbky nAuama3soH H3MEHYHMBOCTH KOJIHMYECTBEH-
HBIX U KaYeCTBEHHBIX IPU3HAKOB HAUIB0ANCKIX OBeI]
JIOCTAaTOYHO BEJIUK, TO CEJIEKIIMOHHAS IPYMIa COCTOUT
13 BEICOKOTIPOTYKTHBHBIX )KMBOTHBIX C pa3HOH coyeTa-
€MOCTBIO OTIENBHBIX XO3SMCTBEHHO-TIONE3HBIX MPHU-
3HakoB. [locnenyromast paboTa ¢ JIMHHEH OCHOBBIBa-
eTcsl Ha CIIapUBaHUM XHMBOTHBIX C YMEPEHHBIMHU U OT-
JaJCeHHBIMM ~ CTENEHSMH  pOJCTBA, a  TaKkke
HEpOJICTBEHHBIX OBIIEMAaTOK, OTBEYArONIMX TpeOoBa-
HUSIM CTaHJapTa JINHHK.

B nanpHeiimem, cenekmoHHO-TUIEMEeHHas paboTta
C JIMHEWHBIMH JKMBOTHBIMH JIOJDKHA OBITH HaIpaBjeHa
Ha YCHJICHHE CHenn(UIECKUX CBONCTB JIMHUN B KOM-
TUIEKCE XO3SIICTBEHHO-TIONE3HBIX MpU3HaKoB. Ocoboe

BHHMaHHE oOpamiaeTcs Ha YBEIWYCHHE YHCICHHOCTH
JKUBOTHBIX JINHEHHBIX TPYIIIT, 00JIaAaf0IIHUX O0JIee IeH-
HBIMHM KayeCTBaMH, YeM y POJOHAYaIbHUKA U 3aKperi-
JICHHE UX y MOTOMCTBA IyTEM YMEJIOTr0o 0TOOpa, MOJ-
00pa, C UYHTCHCUBHBIM HCIIOJH30BaHUEM OapaHOB C pe-
KOPJHBIMH MTOKa3aTesIMU.
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Abstract:

In article consider the main chemical bases of Russia, a chemical complex, a role of chemical industry, the
main economic indicators of branch, the main problems of the enterprises of branch are considered.

AHHOTALUA:

OfHUM U3 KITIOYEBBIX MOMEHTOB B JIEATEIbHOCTH OPraHU3alUU SBIAETCS YIPaBICHUE ACHEKHBIMH IMOTO-
KaMH, BKJIIo4aromiee B ce0s1 pUHAHCOBBIN UK, aHAJIN3, TPOTHO3NPOBAHUE JEHE)KHOTO TIOTOKA, & TAKIKE COCTaB-
JieHue OI0JKETOB JCHEKHBIX cpeAcTB. Llenp ynpaBneHus eHEe)KHbIMU MOTOKAaMH — 3TO obecriedueHune GpuHaHco-

BOI'O paBHOBCCHU OpraHru3alnu.
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VYpaBiieHHe IeHEKHBIMU IOTOKaMU BXOAUT B CO-
CTaB (PMHAHCOBOI'O MEHEIKMEHTA, OCYIECTBISICTCS B
paMKax (MHAHCOBOI IOJUTHKH OpraHHU3AlMH. 3a1ava
(hMHAHCOBOH MONUTHKU — IOCTPOCHHUE 3P PEKTHBHOM
CHCTEMBI ynpaBieHus ¢puHaHcamu. Llens ynpaBieHns
JCHES)KHBIMH TIOTOKaMH — 3TO o0ecrieyeHne GpHHaHCOo-
BOTO PaBHOBECHs C IOMOIbIO OaaHCHPOBAHUS MO-
CTYIUICHUS] ¥ PACXO/I0OBaHUsl ICHEXKHBIX CPEJICTB Opra-
HHU3aLUK, pelIeHHe 3a/1a4u (HMHAHCOBOTO MEHEK-

MCHTA. praBHeHI/Ie JACHC)XHBIMHU IIOTOKAMHU — 3TO
aHaJIu3 J3TUX TOTOKOB, YYE€T ABUIKCHHA JCHCKHBIX
CpeIncTB.

@DaKTopEI, BIUAIOMINE Ha (OPMHUPOBAHHE JICHEK-
HBIX IIOTOKOB, MOYKHO pa3JeNIUTh Ha JIBa BUJA!

— BHEITHUE (KOHBIOHKTYpa TOBApHOTO M (PHHAH-
COBOTO PBIHKOB, CHCTEMa HAJIOTOOOIOKECHHUS, KPEITUTO-
BaHUE, pacueTHBIC Olepaluy, (UHAHCHPOBAHHE);

— BHYTpeHHHE (IPOJOIKUTEIHHOCT OTNIepaIliOH-
HOTO ¥ TIPOU3BOACTBEHHOTO IIUKJIOB OPTaHU3AIIHNH, Ce-
30HHOCTh TPOMW3BOJACTBA, peau3as MTPOAYKIIUH,
aMOPTH3alMOHHAS TOJIMTHKA, WHBECTUIIMOHHAS TMPO-
rpaMma, Mpo(heCCHOHAIN3M PYKOBOISIIETO 3BEHA).

Cucrema ympaBieHHs [E€HEXHBIMU TIOTOKAMHU
TPENPUATHS 0a3UPYyeTCs Ha IPUHIIUIIAX:

1. ocToBepHOCTD. YTpaBiieHUE JEHEKHBIMU 110~
TOKaMH OpraHH3aIHu JOJDKHO OBITH 00ecIieYeHo Heoo-
XOJMMO# HH(pOPMAIMOHHOW 0a30i. VIcCTOYHHKaMU HH-
(dopMany SBISIFOTCS OTYET O JBM)KCHUU JICHEIKHBIX
CPENCTB, OyXraiTepcKuii OaaHc, OTIYET O PHHAHCOBBIX
pe3yabpTaTax, IPHIOKEHHS K OaaHCy.

2. ParnMoHaIBHOCTH CIIOCOOCTBYET IOBBIIICHHIO
PUTMHYHOCTH OCYIIECTBJICHHUS OIMEPAI[MIOHHOTO IMPO-
necca npennpustus. JIro0oit cOol B mporecce ocy-
IIECTBJICHUS IIATEKEH OTPHUIIATETIFHO CKa3bIBACTCS Ha
(hopMHUpPOBaHNH 3a1TaCOB, IPOM3BOIUTEIBHOCTH TPY/a,
peanu3anuu roToBOM Npoaykuuu u np. [lpu nosblie-
HUU PUTMUYHOCTH OCYIIECTBJICHHUS OIEPALMOHHOTO

Iporecca MPOUCXOIUT POCT 00bEMa IMPOU3BOJCTBA U
peanuzanun
MIPOLYKINH.

3. D¢ddexruBHOCTE — ObOccmedeHne 3PPeKTUB-
HOTO HCIIOJIb30BAHUSI AEHEKHBIX ITOTOKOB ITyTEM OCY-
IIECTBJICHNS] (PUHAHCOBBIX MHBECTHUIIMI MPEANPUSITHS.
[To3BousisieT COKpATHTh MOTPEOHOCTh MPEANPHUATHS B
3a€MHOM
Kanuraie, o0ecreyMBaeT YKOHOMHOE HCIOJIb30BaHUE
COOCTBEHHBIX (DPMHAHCOBBIX PECYpPCOB, CHHXKAET 3aBU-
CHMOCTbH TEMIIOB Pa3BUTHS OPTaHU3AIMU OT MPHUBIIEKa-
€MBIX KPEeIUTOB.

4. IIpospaunocts. MHGbopMamms moctymaer w3
Pa3IMYHBIX MCTOYHUKOB, IIO3TOMY ee cOop, a Takxke
CHCTEMAaTH3aIsI JOJDKHBI OBITH OTPAXXEHBI C 0CO00H
TIIATEIbHOCTBIO, T. K. OIIMOKHM B IPEIOCTaBICHHON UH-
(dopMar MOTyT HPUBECTH K OTPHLATEIBHBIM IIO-
creactBusaM. Kaxkmas opraHm3aiisi caMOCTOSTENIBHO
BBIOMpaeT GOpMy INPEeJOCTaBICHUS, MEPHOAUIHOCTD
MPEeIOCTABICHUS HH(POPMAIINH.

5. IInanoBocts. [1naHupoBaHue AEHEKHBIX [IOTO-
KOB OCYIIIECTBIIIETCS B JOpPME MHOTOBAPHAHTHBIX I1a-
HOBBIX PAaCUYETOB JICHEKHBIX MTOKa3aTEIeH.

6. JINKBUIHOCTH 00ECTIeYNBAETCS ITyTEM COOTBET-
CTBYIOLIEH CHHXPOHU3AIMH MOJIOKUTEIBHOIO U OTPH-
LATeIEHOTO JIEHE)KHBIX IOTOKOB. J[aHHBINH NpUHINI
HEOOXOAMM B CBSI3H C BBICOKOH HEpaBHOMEPHOCTBIO
OTJENbHBIX BUJIOB AEHEKHBIX IOTOKOB, IOPOKAas Bpe-
MEHHBIH Je(UIUT AEHEKHBIX CPEICTB OpPTaHHU3aLNH,
YTO OTPHUIATEIHHO CKaXETCS Ha €€ MIaTeKeCcoco0HO-
CTH.

7. COanaHCHpPOBAaHHOCTh. Peammsamus 3TOTO
MIPUHITUIIA CBSI3aHA C ONTHMHU3AIUEH TEHEKHBIX TIOTO-
KOB OPTaHH3aLUH B IIPOLIECCE YIPABICHUS UMH.

8. KoHTposs HE0OX0 MMM sl Ka4E€CTBEHHOTO T10-
Ipy>XEHUsI BO Bce (PMHAHCOBBIE IIPOLIECCHI — OIOJDKETH-
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poBaHue, yrpaBiieHHe (UHAHCHPOBAHUEM H KPEIHUTO-
BaHUEM, (PMHAHCOBBIA KOHTPOJUIMHT | T. 1. KoHTpOIH
3a JCHEe)KHBIMH [TOTOKAMH — 3TO MHCTPYMEHT YIIpaBJie-
HUS (pUHAHCAMU.

9. IInarexecrmocoOHOCTs — CITOCOOHOCTH paccym-
TaTbCA TI0 CBOMM OO0S3aTENBCTBAM B OIIPEICICHHBIN
MOMEHT BPEMEHH.

CocraB Takoil MH(pOpPMAalMM MOKHO MOJYYUThH
Cpear TakuX IPOLECCOB, KaK JABW)KEHHE CPEICTB Ha
CYETaxX U B Kacce OpraHu3aluy, 1e0UTopCKas U Kpean-
TOpCKasl 3aJ0JDKEHHOCTh OpTaHM3alUH, OFOJHKETHI
HaJIOTOBBIX IUIATEXeH, paMKK BBIAAYH U [TOTAlIeHUS
KpPEeIUTOB, YIUIATHI IPOIIEHTOB U T. [I.

s ynpaBieHns IeHS)KHBIMA TIOTOKaMH B Opra-
HHU3AIMHA HEOOXOIUMO BHEIPUTH CHCTEMBI INIAHUPOBA-
HUS, y9eTa, aHaJ3a U KOHTPOJISL, BCE 3TO MOBIHIET Ha
YBEJIIMYCHHE O0OPAYMBACMOCTH JICHEKHBIX AKTHBOB,
3((eKTHBHOE HCIONB30BaHIEC BPEMEHHO CBOOOIHBIX
JICHE)XKHBIX CPEJICTB, 00ECIeYeHUE MPOPHULIUTA JEHEX-
HBIX CPEJICTB.

OCHOBHBIE ATaITbl YIPABICHUS IEHE)KHBIMH TIOTO-
KaMH:

BrompxeTrpoBanue (CKoJb3sIlee IIAHUPOBAHUE).
Ha nanHOM 3Tarme coCTaBIAIOTCS IDIAHBI IBIDKEHUS Jc-
HEXXHBIX CPEJIICTB Ha OIPEICIICHHBIN MTPOMEKYTOK Bpe-
MeHn. VMcxonms w3 IUiaHa W 3aad MOXXHO BBISIBUTH
OIMOKH U IPUHATh HEOOXOAUMBIE MEPHI 110 MX YCTpa-
HeHHIO. DBIOIKETHI 1O pPacXOHOBaHHUIO JIEHEKHBIX
CPEICTB MOTYT CIY)KHTh KaK 3aIpeT Ha COTJIACOBaHHUE
3asBOK Ha PAaCXOJIOBaHHE JICHEKHBIX CPEICTB, €CIIU
MoJpa3/ieNieHle MPEBBICHIIO COTJIACOBAHHBIE JIMMUTBHI
0 CTaThsIM JABMXKEHUs JeHexkHbIX cpencts (J1C).

[pouecc cocraBneHusi OOPKETa NBHKEHUS Je-
HeXxHBIX cpenctB (B/1JIC) noctatouHo TpynoemMKuii, B
CBsI3M ¢ 00paboTKoi MH(MOPMAINU, YaCTO 32 OCHOBY
OepyTcs HaHHBIC TPEABIAYIINX MIEPHOIOB, YTOOBI 00-
JIETYHTH PadoTy.

Ckounp3siee TIAaHAPOBAHHE — 3TO TPYIOEMKHI
mporiecc, T. K. TpedyeT B paboTe peryisipHOro mepe-
CMOTpa ¥ KOPPEKTHUPOBKH IIaHOB. OJHUM U3 TIPEHMY-
IIECTB SIBIIETCS 0OJiee KaueCTBEHHBIN MPOTHO3, KOTO-
pbIil TI03BOJISIET y3HATh HperoiaraeMbple JOXOAbl U
pacxozbl 0ojiee TOYHO, NPEANPUHATH BOBPEMS MEPbI
10 MPEJOTBPAILEHUIO HEIUIATEKECIIOCOOHOCTH, OTepa-
THUBHO pearupoBaTh Ha yXyJlleHHe cuTyauuu. llpu
CKOJIB3SIIIIEM TIJIAHUPOBAaHUU IPEAIOJIAaraeTcsi Mocie
MPOXOXKJCHUS TIEPHOJIa JAESTEIBHOCTH OpraHU3alnuu
M3MEHSTH IUIaHBI Ha OyIyIiee, TeM CaMbIM OTAAISS X
TpaHMIBI HA JUIMHY TIPOIICHHOTO TIEpHOIa.

C6op mH(pOpMaUK O TIAHUPYEMBIX IUIATEXkKaX.
OmnepaTHBHOE IJIAHUPOBAHNE HEOOXOUMO IS TUIAHH-
POBaHMS TEKYLIMX MOTPEOHOCTEH M MOCTYIUICHUH Jie-
HEeXHBIX cpencTB. KoHeuHas 11e1b JaHHOTO IUIaHHPO-
BaHUS — IJIATEXKHBIM KalleHaapb. B HeMm oTpaxarorcs
TUIAHUPYEMbIE OCTATKU JICHEXKHBIX CPEACTB Ha HAYAJIO
Y KOHEIl eproia.

IInaTexHblil KajleHAaph COCTABISETCS HA OCHOBE
MOCTYIUICHUI M 3asSBOK PAaCXOJOBAaHUS JICHEKHBIX
cpeacTB. Moyinb ONEepaTMBHOTO IUIAaHWPOBAHUS pe-
IaeT TAaKWe 3a/1a4, KaK PEerucTpanus IIaHUPYEMbIX
Pacxo/i0B M MOCTYIUICHUI ICHEKHBIX CPEJCTB; CBEPKa
¢ OIO/KETOM, KOHTPOJIb OCTaTKOB, PE3epBHPOBaHUE

CPEZCTB; MPOLECC YTBEP)KACHHS 3asBOK; IIAHHUPOBA-
HHE OIUIaT.

3. IpoBepka u yTBepkIeHHE IUaTexed. OgHIM
13 CaMBIX Ba)KHBIX MOMECHTOB B PAaCXOZOBAHUH JCHEXK-
HBIX CPEIICTB SIBJISETCS NMPOBEpPKA 3asBOK Ha OIUIATY.
Jnst cornmacoBaHusl 3asiBOK JOIDKECH OBITH IPEIOCTAB-
JIeH TepeyYeHb JIOKYMEHTOB, HEOOXOOUMBIX JUIsl
orutatel. [Iponenypa cornacoBanust JOMKHA OBITH J10-
CTaTO4HO OBICTPOH. /IJIs1 OTIepaTHBHOTO COTTIACOBAHUS
3asBOK 3a4acTyl0 y OpraHH3aluH CYIIECTBYET yTBEp-
KIICHHBIH TIOPSZIOK COTJIACOBAHUS 3asiBOK Ha PacxoJo-
BaHHE JCHEXXHBIX CpelcTB. brmaromapst sTtomMy mexa-
HU3M YTBEP)KACHHS OCYIIECTBIAETCS THOKO, YIyqIIaeT
KOMMYHUKAIlUU B KOMITaHHH.

4. OneparuBHOE ynpaBieHue miatexxaMu. OCHOB-
HOH IETbI0 aHANIN3a ACHE)KHBIX TOTOKOB SIBJISICTCS aHa-
13 (pUHAHCOBOW yCTOWYMBOCTH M JOXOTHOCTH Opra-
HU3anuy. Bo MHOTOM JaHHBIE TEMIIBI ONPEIEISFOTCS
TEeM, HACKOJIbKO IPUTOKH M OTTOKH J€HE)KHBIX CPEACTB
CHHXPOHHM3HPOBAHBI MEXy CO0O0i BO BPEeMEHH H IO
o0beMaM, T. K. yPOBEHb TaKOI CHHXPOHHU3ALINH [103BO-
JISIET MEHBIIIE MT0JIb30BaThCS KpeaIuTaMt U () (HEKTHBHO
HCIIOJB30BaTh ICHEKHBIE CPEJICTBA, B PE3yJIbTATE UETro
YMEHBIIAIOTCS 00BEMBI YITyIIEHHOH BBITOABI. Pammo-
HalbHOE (POPMHPOBAHUE JCHEKHBIX ITOTOKOB BIJICUET
PUTMHYHOCTh OMNEPANMOHHOTO IHUKJIA OpPTraHH3ALUH,
obecrieynBaeT pocT 0OBEMOB IIPOU3BOICTBA, YBEINYE-
HHEe 00BEMOB peanu3alyu nponykiuu. [Ipu Hapymre-
HUH IUIATSKHON IUCIMIUINHBI BO3HUKAIOT IPOOJIEMBI B
(OpMHPOBaHUM NPOM3BOJCTBEHHBIX 3aIacoB, IPOU3-
BOJIUTEJILHOCTU TPYAa, peaji3aluy FOTOBOW HPOJyK-
MU,

VYpapieHue JEHEe)KHbBIMUA MOTOKAMH — 3TO HH-
CTPYMEHT MOJy4deHus npuOslan. OpraHusaius camo-
CTOSITEJILHO BBIOMPACT CBOIO TAKTHKY pa3BUTHs. D-
(heKTHBHOE yIpaBJIeHHUE AEHEKHBIMH TOTOKAMH IT03BO-
JISIET CaMOCTOSITEIBHO (PMHAHCUPOBATH NEATEILHOCTH
opraHu3anyu 0e3 NPHUBJICUCHUS! CTOPOHHUX OpraHH3a-
LY.

ITpouecc ynpaieHus JEHSKHBIMH TOTOKAMH Op-
TaHU3aIUH OCYIIECTBIIETCS B HECKOIBKO JTAIOB:

1. [InaHupOBaHMUE — ONPEETUTH (IIPOBEPUTH) pe-
QIBHBI JIM HWCTOYHMKHM TOCTYIUICHUS JICHEXKHBIX
CPEJ/ICTB, OLIEHUTh 0OOCHOBAHHOCTh PAaCXO0JIOB, COCTa-
BUTb IUIaH JBHIKCHUS ACHEIKHBIX CPEACTB MPSMbBIM HITH
KOCBEHHBIM MeTO10M. JIJ1s 3TOr0 HE0OX0IMMO poaHa-
JIM3UPOBATh IUIATEXKHBIH KaJeHAapb, a MMEHHO HC-
T10JIb30BaTh MHPOPMAIMOHHYIO 0a3y O JAEHEKHBIX IM0-
TOKax — JIOTOBOPHI, aKThl CBEPKH, cueTa, cyera-hak-
TYpbl,  IUIaT€XHBIE  TOpy4YeHHUs,  OaHKOBCKHE
JOKYMEHTBI, TPa(MKH OTTPY3KH MPOAYKIIHH, BBIILIATHI
3apa0OTHOM TUIAThl, KPEIUTOPCKYI0 M AEOMTOPCKYIO
3aJI0JKeHHOCTh. [lnaTexHplil KaleHaapb — 3TO IUIaH
MIPOHU3BOICTBEHHO-(DMHAHCOBOW NESTENILHOCTH, B KO-
TOPOM MOJHOCTHIO OXBATBHIBAETCS JICHEXHBIH 000pPOT
MIPEATPUSATHS.

2. banancupoBka HE0OX0AKMMA B CBS3M BO3HHKHO-
BeHHEM JAehUInTa WK W30bITKA JIEHE)KHBIX CPEJCTB,
TaK KaK 3TO BBI3BIBAET OTPHUIIATENILHOE BIMSHHUE Ha Jie-
SITEJILHOCTh OpraHu3allyy.

[MocnencTBus neduura JEHSKHOTO HOTOKA: CHH-
YKEHUE JIMKBUHOCTH U IIATE)XKECIIOCOOHOCTH OpTaHH-
3alKM, 3aJepKKa 3apadOTHOW IUIATHI, POCPOUYCHHAS
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KpeIUTOpCKast 3a10JKEHHOCTh, CHIDKEHHE PEeHTa0eIb-
HOCTH MCTIONIE30BaHMs COOCTBEHHOTO KanuTaia. HeoO-
XOJMMBIC MEPOTIPUATHS: TPUBJICUCHNAE TONMOTHUTEIb-
HOTO 3a€MHOTO KaluTala, COKpaleHne HHBECTUITHOH-
HOU TIPOTPaMMBI, CHIKCHHE 3aTpar.

[ocnencTBus M30BITKa JEHEKHOTO TOTOKA: IIO-
Teps pealibHOM CTOUMOCTH ACHEKHBIX CPENICTB, MOTEPS
MOTEHLMAIBHOTO JOX0/Ia OT HEUCIIOJIb30BaHUS JCHEXK-
HBIX aKTHBOB. HeoOX0aMMbIe MEPONPUSTHS: MOTaIle-
HHUE JIOJITOCPOYHBIX KPEIUTOB, YBEINYCHUEC UHBECTH-
IIUOHHON aKTHBHOCTH.

PannoHnansHOe HCTOIB30BAaHUE JACHEKHBIX MOTO-
KOB CITOCOOCTBYET poCTy 00bheMa IIPOU3BOACTBA H pea-
mm3anuy npoaykiun. [lostomy npu roboM Hapytie-
HUH IUTaTEKHON (DYHKIINH OTPHIATENIFHO MOBIHACT Ha
(hopMupoBaHHE 3amacoB CHIPHSI, YPOBEHb MPOM3BOIH-
TENBHOCTHU TPYIIa, PEaNTn3aliio TOTOBOH MPOIYKINN U
T.J.

Ha pbiHKEe MOXET BO3HHKHYTH CHTYyalldsi, €CIIH
JTaKe MPEINIPUATHE MOJIydaeT IPUObLIL OT CBOCH es-
TENBHOCTH, MOXET BO3HHUKHYTh HECOaTaHCHPOBaH-
HOCTh Pa3jIMYHBIX BUJOB JICHSKHBIX MOTOKOB BO Bpe-
MEHH. YTIpaBJeHHE JEHE)KHBIMU TTOTOKAMHU — 3TO BaXK-
HBIE  (akTop  yCKOpeHHs  obOopoTra  KamuTaia
TOPEINPHUATHA. JTO IPOUCXOIUT 32 CUET COKpAIICHUS
MIPOIOJDKUTEIEHOCTH OTIEPAITHOHHOTO IIMKIIA, SKOHOM-
HOTO WCIIONIb30BaHMUA COOCTBEHHBIX, a TAaKXKE YMEHB-
IICHHE TIOTPEOHOCTH B 3aCMHBIX MCTOYHHKAX JICHEK-
HBIX CPEJICTB.

D¢ deKTUBHOCTE pabOThl TPEANPUATHS TOJHO-
CTBIO 3aBUCHUT OT OPTaHU3AIMU CUCTEMBI YIPaBICHUS
JIEHE)KHBIMU TIOTOKamMH. [laHHas cucreMa co3maercs
JUIS BBITIOJIHCHHS KPATKOCPOUHBIX U CTPATETHMUYCCKUX
TUTAHOB MPEANPHUSITHUS, COXPAHEHUS IIATEKECITOCOOHO-
CTH 1 (PMHAHCOBOW YCTOWYHMBOCTH, PAIMOHAIBHOTO HC-
MOJIb30BAHUSI aKTUBOB M HCTOYHHKOB (hHHAHCHPOBA-
HUS, MUHAMHA3AIUH 3aTPar.

3. CuHxpoHM3alMs — METO/, MO3BOJISIIOIIMM olie-
HUTH C TIOMOIIBIO KO3 UIMEHTa KOPPEIAIUH, KOTO-
PBIH TOIDKEH CTPEMHTHCS K SIWHUIE, ONTHMH3ALUI0
JICHEe)KHOTO TIOTOKA.

KoppensiimoHnHass CBsI3b TMOBBIMIAETCS 32 CUET
yCKOpeHus (YBEIMUEHHUsT pa3Mepa CKHUJIOK 1eOuTopam,
COKpAIIIeHHs CPOKa TOBAPHOTO KPeIuTa) MU 3aMelie-
HUsl (JIM3UHT, IEPEXO0JT ¢ KPATKOCPOUHBIX KPEJAUTOB Ha
JIOJITOCPOYHBIE) TIATEXKHOTO 000pOoTa.

4. Pacdyer ONTHUMAaTbHOTO OCTaTKa JCHEXKHBIX
cpenctB. JIeHeXKHbBIE CPEICTBA — 3TO BUJ OOOPOTHBIX
AKTUBOB, KOTOpBIC XapaKTEPU3YIOTCS HEKOTOPBIMHU
MPU 3HAKAMU: PYTUHHOCTB, MPEIOCTOPOIKHOCTD, CIIe-
KYJIATUBHOCTb.

JenexHble cpencTBa — OeCIpUOBLILHBIC aKTHUBEL,
MO3TOMY TJIABHOW 3a/aueil OpraHuM3alliy SBISETCS
MoJiJIep)KaHue MX Ha MUHUMAJIbHOM YpPOBHE JJIST OCY-
miecTBiieHUsT dGPEKTUBHONH (HMHAHCOBO-XO3SICTBEH-
HOW JIeSATeNbHOCTH opraHu3anuy. [y storo paspabda-
THIBACTCS OIOKCT [BHKCHHS JCHEKHBIX CPEICTB
(BAJC). PesynpraTtoM pacdeToB SBISETCS OIperelie-
HHUE YHCTOTO JICHE)KHOTO IMOTOKA 3a OFOJKETHBIN IIe-
pHOJI, OTPAXKAEMOT'0 OTIENBHON CTPOKOM KaK «Kacco-
BBII POCT WJIM YMCHBIIICHHUE)» B 3aBUCHUMOCTH OT CBOCTO
3HAYCHUs (TIOJIOKUTEILHOTO WM OTPHULATEIHLHOT0) U

CalbJI0 ICHEXKHBIX CPEICTB HAa KOHEII IIJIAHOBOTO TIEPH-
ofa.

OCHOBHBIE METOABI pacyeTa ONTHMAJILHOTO
OCTaTKa JCHEXKHBIX CPEICTB: MATEMATHUECKHUE MOJICITH
Baymons— Tobuna, Mumtepa—Oppa, CtoyHa u z1p.

Cuctema ympaBleHUS JEHEKHBIMU HMOTOKaMH —
9TO COBOKYITHOCTb METOJIOB, HHCTPYMEHTOB, HalpaB-
JICHHas Ha JIBIKCHUE JICHEXKHBIX CPEJICTB ISl TOCTH-
YKEHUsI [TOCTABJICHHOM LIeJH.

Jlnst yckopeHus: 000poTa KaruTana OpraHu3aiuu
OJIH M3 CaMBIX Ba)XHBIX (PAKTOPOB — yIpaBieHUE Je-
HE>KHBIMH ITOTOKaMH 32 CUET 3KOHOMHOTO HCII0JIb30Ba-
HUSI COOCTBEHHBIX CPEICTB, a TAKXKE YMEHBIICHHUS I0-
TpeOHOCTH B 3aEMHBIX CPE/ICTBAX.

O¢ddexTnBHOCTE pabOTHI OpraHU3aldN 3aBUCHT
OT CHCTEMBI YIPaBJICHUS JCHS)KHBIMH TOTOKaMH. JlaH-
Hasl cucTeMa HeoO0X0ouMa JUTsl BBITTOJTHEHUS! CTPATer -
YECKUX M KPaTKOCPOYHBIX IUIAHOB OpraHM3aINH, a
HMMEHHO COXPaHEHHS TIaTeXECIIOCOOHOCTH, PUHAHCO-
BOM YCTOMYMBOCTH, PAlMOHAIBHOTO HCIIOIb30BaHMS
AKTHBOB M UCTOYHUKOB (DMHAHCHPOBAHMUS, MUHHUMHU3a-
LM 3aTpar.

Jlst aHanM3a B3aMMOCBSI3M MPUOBLIH, JBHKEHUS
00OPOTHOTO KaluTajla U ICHEXKHBIX CPEJCTB HCTOYHHU-
KOM HH(pOpMAIUH sABIsIeTCs OagaHe, IPUIOKEHUE K 0a-
JIAHCY, OTYET O (PMHAHCOBBIX PEe3yiIbTaTax.

Mertonpl, BIUAIOIIAE HA AUHAMUKY U CTPYKTYPY
JCHE)KHBIX TIOTOKOB NPENNPHUATHSA: CUCTEMa PacueToB
¢ neOuTOpaMu M KPEAUTOPAMH, B3aHMOOTHOIICHHS C
KOHTpareHTaMH, KpeIuToBaHue, (uHAHCUpOBaHMUE,
(oHmo00pa3oBanne, MHBECTUPOBAHHE, CTPAXOBAHMUE,
HaJIoroo6J0xeHue, GakTopuHr u 1p. PHUHAHCOBbIEC HH-
CTPYMEHTBI OOBEIMHSIOT JEHBIH, KPEIWTbI, HAaJIOTH,
WHBECTHIMH, LIEHBI, BEKCEJs, HOPMbI aMOPTH3alluH,
JMBUACH/IBL, IETIO3UTHI U T. II.

D¢ pexTrBHOE yNpaBIeHUE ACHEKHBIMU MOTO-
KaMH TpeOyeT clienualbHyI0 MOJUTHKY YHpaBJICHHS,
Kak JacTd oOmel (GuHaHCOBOW cTpaTernnm opraHusa-
UM

JlaHHas monMTHKA pa3pabaThIBaeTCs IO CIIeTyIo-
MM 3Tarnam:

- aHaJ M3 JICHEXKHBIX MOTOKOB OpraHU3alUd B
HPEAIIECTBYIOIIEM [IEPHOJIE;

- uccnenoBaHie (HhaKTOpoB, KOTOPbIE BIMSIOT Ha
(hopMHpPOBaHHUE AEHEKHBIX TIOTOKOB OpraHu3allly;

- 000CHOBaHHE THUIIA MOJUTUKHU YIPABICHHS Jie-
HE>KHBIMH TIOTOKaMH OpraHU3alNy;

- BBIOOp METOJJOB ONTUMH3ALUH JICHEKHBIX TTOTO-
KOB OpTraHH3alIH;

- IUIAHUPOBAHHE JICHEXKHBIX ITOTOKOB OpraHU3a-
LINH B pa3pe3e OT/ENbHBIX X BUJIOB;

- obecrieueHne 3 PEKTUBHOTO KOHTPOJIS peain3a-
UMM W30paHHOW MOJNUTHKH YIPABJICHUS JIEHEKHBIMU
MOTOKaMH OpTraHHU3aIHH.

DddexTuBHOE yMpaBiIcHUE JICHEKHBIMUA TIOTO-
KaMU IPUBOJNUT K (PMHAHCOBOH THOKOCTH KOMITAaHUH, a
HMMEHHO c0OaJaHCMPOBAaHHOCTH MOCTYIJICHUH M pacxo-
JIOBaHHUS JICHESIKHBIX CPEJCTB, YBEJIMYCHHUIO 00BEMOB
MIPOJIaK, ONTUMHM3AIMK 3aTpar 3a CUYET MPABUIEHOTO
pacIipeieieH!s pecypcoB, MOJYyYEHHUIO BHITOTHBIX Kpe-
JUTOB, CTaOMJIBHOMY (MHAHCOBOMY COCTOSIHUIO, a
TaK)Ke MOBBIIIECHUIO JIUKBUIHOCTH KOMITaHHH.
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OB30P ITPEJCTABJEHU O HAKOIUVIEHUM OPTAHUYECKOI'O BEIIIECTBA M
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REVIEW OF IDEAS ABOUT THE ACCUMULATION OF ORGANIC MATTER AND THE
FORMATION OF CARBON CONTAINING SEDIMENTS OF PHANEROZOIC

AHHOTALMA:

Machulina S.,
Doctor of Geological Sciences, Leading Researcher,
Institute of Geological Sciences,Ukraine, Kiev

UepHble CIaHIBI Pa3HOTO BO3pPAcTa IIMPOKO PACHPOCTPAaHEHB! B HETEra30HOCHBIX OacceiiHax mupa. OHH
o0orareHsl OpraHn4ecKIM BEIIECTBOM U MOTYT T'€HEpHPOBATh M COZIEPKaTh yIJIeBOJAOPOIbl. B cTaThe paccMat-
PHBaIOTCA U 00CY)KAAIOTCS COBPEMEHHBIE THITOTE3bl HAKOIUICHNSI OPIaHMYECKOrO BEIIECTBA B 0CAAKAX, KOTOPBIE
(hopMHPYIOT YriepOUCThIE YEPHOCTAHIEBbIE OTIOKEHUSI.

Abstract:

Black shales of different ages are widespread in oil-gas-bearing basins of the world. They are rich in organic
matter, and can generate and contain hydrocarbons. In the article modern hypotheses of the conditions of formation
and of the accumulation of organic matter in sediments that form black shales are considered and compared.

KiroueBble cioBa: OpPTraHUYCCKOC BCUICCTBO, YCPHBIC CJIAHIIbI, q)HTOHJIaHKTOH, CCPOBOAOPOAHOC 3apaiKe-

HHEC, aHOKCH:, alIBCJIJIMHT .

Keywords: organic matter, black shales, phytoplankton, hydrogen sulfide infection, anoxia, upwelling.

BBenenmne. B npeBHIX MOpCKUX OacceliHaX U OKe-
aHaxX HaKaIUTMBAJIHCh OCaJKH, OOOTAIllCHHBIC OpTaHH-
geckuM BemiectBoM (OB), ¢ koTopeiMu cBsi3aHO (Hop-
MHUPOBAaHHE YTIEPOACOACPKAIINX OTJIOKEHHUH, Ha3bl-
BaeMbIx uepHbIMH crnaHiaMu (YC). D10 0co05Iit
nuTo(anraTbHEI THUIT OTJIOXKEHUH, KOTOPBIH MOXKET
00J1a/1aTh CHHI'€HETUYECKONW HEe(Tera3oHOCHOCTHIO U
COJIepXKAaTh IpyTHe MoJie3HbIe HcKomaeMble. Tommu Ta-
KHX YTJICPOJUCTBIX OTJIOKEHUH MOTYT BXOIUTH B CO-
CTaB MOIIHBIX (popManuii, BEIIENIACH O0Iee BBICOKUM
cojiepskaaneM opraandeckoro yriaepoaa (Copr), paano-
AKTHBHOCTBIO U PEIKOMETaIbHBIMU 31eMeHTaMH. Tpe-
IIMHOBATbIE TJIMHUCTBIE W KpeMHHUCTBhIe pasHocTH YUC
OTHOCATCSI K KOJUIEKTOpaM HETPAJUIMOHHOTO THIIA;
OHH MOTYT COJIepXaTh CIAHIIEBBII U MPOMBIIUICHHBIE
CKOIIeHH YB (KpeMHHCTO-TJIMHUCTBIE TOPOABI Je-
BoHCKOM (hopmanmu Byndopn (CILIA), Katn [Tount u
Jlonr Parmac B OnTapuo (Kanama), :opckue 0aXeHUTHI
3anamHoit Cubupu, MHOIIEHOBBIE CIIaHIBI MoHTepei
(CILIA) u np.).

3a nocnegHue MOJIBEKa HAKOIUIEH 3HAYUTENbHBINA
(akTHyeckuii marepuan mno pacrnpocrpanenuro YC.
[TosTomy, 1enbro HacTosIIEH PaboTHI sBIsieTCst 0030p
Y aHaJIM3 COBPEMEHHBIX IpeICTaBIeHUH (TunoTe3) 00-
Pa30BaHUs BBICOKOYTJIEPOAUCTBIX OCAIKOB M HAKOILIE-
Hus B HUX OB.

PesyabTaTsl uccaenoBanuii. Jlo 1960 roma
npeacTaBisuiock, 9to OB — 310 6e3nmkas macca opra-
araeckoro yriepoaa (Copr), HO TPYAaMH YTIENETPO-
rpadoB ObuTO MOoKa3zaHo, uTo OB mpeacTaBiIeHo ABYMS
OCHOBHBIMH T'€HETHYECKIMHU TUIIAMHU — CAIPOTIEIIEBBIM
u rymycoBbsiM. M3 canponenesoro OB, koTopoe umeer

JUMHUTHBIA COCTaB W HAKAIUIMBACTCH MPEUMYIIe-
CTBCHHO B MOPCKHX YCIIOBHAX, 00pa3yIOTCs KaK JKHJI-
KHe, Tak razoo6pasueie YB. 13 uncto rymycosoro OB,
KOTOpOE HAaKaIIMBaeTcs B IPUOPEKHO-MOPCKHUX U
KOHTHHEHTAIBHBIX (HO Cy0aKBaJIbHBIX) YCIOBHAX 00-
pa3yloTcsi MPEeMMYINEeCTBEHHO Tra3oo0pasHsie YB ¢
npeoOiraganueM Metana. CofepKaHue OUTYMHHO3HBIX
KOMIIOHGHTOB B CalpoOIleJIeBOM MaTepuale B He-
CKOIIBKO pa3 OOoIbIle, YeM B TYMYCOBOM, YTO JICJAET
rpynnoBoi coctaB OB olHUM U3 CyLLIECTBEHHBIX Mapa-
MeTpoB HedremarepuHCKHX mopoa. Ha ocHoBe oOpa-
OOTKHM KOJIMUECTBEHHBIX JaHHBIX I.Bb. BomkoBoit [9]
ObLTa cOCTaBJIeHA KPHBasi H3MEHEHHUS BO BPEMEHH COOT-
HOILICHU}I TYMYCOBOT'O M CallpOIIEIEBOT0 BEIIECTBA B OCa-
JIOYHBIX ToJmax ¢anepo3os (puc. 1), KOTopoe COOTBET-
CTBEHHO COCTABIISIET: B CPEJHEM ISl maneo3os — 29 u
71%, m1st Mme3030s1 — 44 u 56%, nis kaiHo30s1 — 10 50%.
JlaHHas KprBasi COBIIAIaeT C KPUBOHM pacTIpeiesieHNs BO
BPEMEHM IUIOLIA/IEN KOHTUHEHTAJILHOM M MOPCKOM ceau-
MEHTAIlUH, IpuBeIcHHON B padote A.b. Ponoa [33].

UccnenoBanusimu M.JI. 3anecckoro [14], C.M.
Masckoii, T.B. dpo3mosoii [22], A.W. I'mu3oypr [11],
I".M. Iapmapogso#, [28,29], J.U. boromo6osoii, I1.I1.
Tumodeena [6], JI.B. Axrupesud, [2], U.b. BoskoBoii,
M.B. Bornanosoii [9,10] 1 apyrumu ObUIO TTOKa3aHO,
yTo B OB pa3HOBO3pPACTHBIX YTIIEPOIMCTHIX MOPOJ
npeoOmagaeT OecCTPYKTYPHBIN CalpOIeNeBbIi MaTe-
puan — KOJUIOAJIBTMHUT, B 0OOpa3oBaHUU KOTOPOTO
TJIaBHAs POJIb MPUHAIEkKAIA OPraHOCTEHHOMY (hHUTO-
IUTAHKTOHY, @ MIMEHHO: aKpHTapxam, >KEITO3EIICHBIM,
CHHE3EJICHBIM W 3€JICHBIM BOJOPOCIISIM, U B MEHBIICH
CTENEHHU — TUHO]IIare/usTaM.
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B OB opmoBUKCKHX, CHITyPHUICKHX H ICBOHCKUX
YIIIEPOAUCTBIX OTHOXeHUsIX Thna YC (IOMaHUKHUTOB,
JOMAaHUKOWIOB) YCTAHOBJICHBI OCTATKH XWTHHOBBIX
CKEJICTOB TPANTOINTOB, TEHTAKYINTOB U TPUIOOUTOB.
B KOHTHHEHTaNbHBIX, HO AKBAICHHBIX YCIOBHUSX, B
HakoIuieHnHu canporenesoro OB cymecTBeHHas poib
MpUHAAJIEKaNa XKeJITO3eJICHBIM BOJOPOCIHIAM, B 4aCTHO-
ctu, pony Pila u ocrarkam BhicmMX pacteHuit. B ap-
XeHCKUX M NMPOTEPO30HUCKUX YIIEPOIUCTHIX OTIOXKE-
HHUSX OCHOBHBIMH Ononpopnynentamu OB Obutn 1ua-
HOOAKTepUH W aKpUTapXH, YTO M3BECTHO M3 padot T.

IIong [42], E. Baprxops [5], A.B. Cunopenko, C.A.
Cunopenko [34] u ap.

Takum 06pa3oM, OCHOBHBIM OHOTIPOIYIICHTOM Ca-
nporeneBoro OB B IpeBHUX U COBPEMEHHBIX MOPSIX, U
OKEaHax sBJIeTCA (PUTOMIAHKTOH, NEPBUYHAS BaJIOBas
NpoayKIus KoToporo 1o pacyeram E.A. PomankeBuua
[31] cocraBnsier 25-70 mnpa 1/rox wiam 18-40 mupa T
Copr B TOJ; MPOAYKLHUS 300IUIaHKTOHa — B 10 pa3
MeHblIe, a pUToOeHTOCa (JIOHHBIE BOJOPOCIIH H MOD-
CKH€ TpaBbl) — HE3HAYNTEIbHA.
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Puc. 1. H3menenue coomHowenuli 2ymyco8020 u canponenesozo 8euecmsa 8 CONOCMagIeHuul ¢ 2pagukom cpeo-
HUX CKOPOCMEU NO2PYICEeHUs 3eMHOU KOpbl KOHMuHenmos no [9, 33].
1 — kpueas cpeonux ckopocmetii nocpysHceHUs 3eMHOU KOPbl KOHMUHEHIMOE.

N3 obmeit O6monpoaykiuu okeana (21,1 mapn
T/ron) Ha jJomo QuToraHkrona npuxogurcs 94,7%,
¢utobenroca 0,5% M MPUBHOCHMOTO C CYIIH aJUIOX-
ToHHOT0O OB (0OpBIBKOB pPacTUTENBHOCTH, CIIOp U
nbUTBIEL) — 4,8%. OHAKO, B HEKOTOPBIX TPHUOPEKHBIX
30HaX MOpeH M OKeaHOB Oypble BOJOPOCIH, KOTOpBIE
COJIEPXKAT JIUTHUH SABJISIFOTCS OCHOBHBIM NMPOJIYLEHTOM
u MoryT co3nasarb OB HamHOro Gosbie, yem Quro-
wiadkToH [30]. B oTnenbHbIE Te0NOruyecKue 3MOXHU
MOCJIE BCTBIIIKK (PUTOIIAHKTOHA OTMEYAeTCs MaKCH-
MaJIbHOE Pa3BUTHE 300TUIAHKTOHA (HAIpUMep, TPanTo-
JIUTHI B OPJIOBHKE U CHIType, JCBOHCKUE TEHTAKYJIUTHI
Ha Bocrouno-EBpomneiickoit tumre (BEII), koTopsIit
MOT OBITh OCHOBHBIM OHOIIPOIYKTOM CampoOTesIeBOTO
OB B Mopsx. VicXoIHBIM MaTepHaIoM CMEIIaHHBIX Ty-
MYCOBO-CAIlPOIENIEBEIX M  CAIpOIEIeBO-TyMYCOBBIX
tunos paccestuaoro OB (POB) siBnsitoTest putomniank-
TOH U aJUIOXTOHHBIE OCTaTKH BBICIIUX pacTeHui. Cme-
mranHbli TUI POB BeTpedaeTcs B mopojax JOMaHUKO-
BOT'O TUIIA, B OCHOBHOM, C JI€BOHA.

B nacrosiee BpeMsi yCTaHOBIIEHO, YTO YTIAEPOIH-
CTbIEC YEPHOCIIAHIIEBBIE OTIOXKEHHSI JOCTATOYHO IIIHUPO-
KO paclpoCTpPaHEHBI B OCAJOYHBIX paspesax (aHepo-
305 MHOTHX HE(TEera3oHOCHBIX pernoHoB mwupa. C

HUMH TECHO CBsI3aHa nMpobsiemMa GopMHUpOBaHuUs HedTe-
MaTepuHCKUX CBUT. C TO3UIMH TEOPUH OpraHUye-
CKOTO TIPOHMCXOXKICHHS HEPTH OTIIOKEHHUS] COOCTBEHHO
JoMaHuKkoBo# cBUThl Tumano-Ilevopckoit HI'TI cuunta-
FOTCSl KIACCHYECKHM MPHMEPOM He(PTeMaTePUHCKHIX
mopon. [1ogo0HbIe OTIIOKEHUS APYTHX CTpaTUrpadu-
YECKHX HMHTEPBaJOB (haHEepPO30si TaKKe O00IamaroT
CBOMCTBaMHM TeHeprpoBaTh Y B (Hanpumep, BU3elckue
pynoBckue ciou JHenpoBcko-/loHEeUKONH BIAAUHBI U
CTBUIbCKAsl CBHTa IOTO-3amanHoii wactu [lonOacca,
BEpXHEIOpckue OaxkeHWTH 3amamHoil Cubupm, Maii-
Korickast cepust Mamono-Kybanckoro nporuba u ap.).

PaHHEYeTBEepTUYHBIE U TOJOIICHOBBIE (COBPEMEH-
HBIE) ocaaku, oborameHHbie OB, Takke U3ydanuch B
ACTeKTe TMOTEHIIMAIBLHBIX HEPTEPOU3BOIAIIUX CBUT
MHOTHMHU HM3BeCTHBIMH Teosioramu (A.J]. ApxaHrenb-
ckuii [3], B.B. Beoep [8], K.®. Ponunonosa [30], E.JI.
Pomankesuu [31], HM. Crpaxos [35], P.Trask [48] u
ap.).

[epBBIe pabOTHI MO0 U3YYCHHUIO COBPEMEHHBIX YT-
JICPOUCTBIX OCAKOB MPOBOAMINCE B 000COOICHHBIX
MOPCKHUX Bogoemax tuiia Yeproro mopst. B 70-80-x ro-
JIax MPOIIIOTrO CTONETHS IPOTHKCHHBIC 30HBI CAaIIpOTIe-
JICBBIX WJIOB OBLTH OOHAPYKEHBI B Pa3IUIHBIX paifoHax
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MumupoBoro okeaHna. bbisio ycTaHOBIIEHO, YTO AUATOMO-
BbIC KPEMHHCTO-TIMHHUCTBIC WIIBI 3aHUMAIOT OOIIUp-
HBIC MPOCTPAHCTBA Ha MIenb(e Foro-3amagHoN JacTH
Adpuku B 30He neiicTBUS beHTaapCcKOro TeueHHs, IpH-
cyrctBytoT B Ilepyanckom sxemobe Tuxoro okeana;
TJIMHHACTBIE CanporneseBsie U (hopaMuHU(EPOBHIC HIIbI
pacnpocTpaHeHbl Ha MaTEPUKOBOM CKJIOHE m-oBa MH-
JIOCTaH cO CTOPOHBI ApaBuiickoro Mops. Mccnenoate-
JsIMU OBUT OYepYeH apeajl paclpoCTPaHEHHUsS yTrIIepo-
JUCTBIX 0CafkoB B Cpea3eMHOM U APYTHX MOPSX.

bonbiioil KOMILIEKC HUCCIEIOBAaHUM B U3y4EHUU
(hanmaNbHBIX U TEOXUMHYECKUX YCIOBUI HAKOIJICHUS
COBPEMEHHBIX YIJICPOIUCTBHIX OCAAKOB OBLT IMPOBEACH
B.B. Beb6epom [8]. M n3y4eHbI COBpEMEHHBIE IOHHBIE
OTJIOKCHHS U3 MHOTHX PETHOHOB IUIAHETHI U OBLIO J10-
Ka3aHO, YTO COBPEMEHHBIE YIIIEPOAUCTBIE OTIOKEHUS,
TaKke Kak M JpeBHHE (HOPMHUPYIOTCS BO BIAJANHAX B
pa3IMUYHbIX (halMabHBIX YCIOBHAX: MOPCKHUX C e(H-
IUTOM KHUCJIOpOJia y JHA, JaryHHO-MOPCKHX (aBaH-
JIeNbTax, 3CTyapHsX, JJaryHax, JUMaHaxX, HoIy3aMKHY-
TBIX MEJIKOBOIHBIX MOPCKHX 3aJMBaX) U 03€pHO-KOH-
TUHEHTAIbHBIX. BriocnencTBuu, npu GarompusTHBIX
T€0JIOTHYECKUX YCIOBUAX OHH MOTYT CTaTh UCTOYHU-
kamMu YB. B.B. Bebep mpunaBan Ooinsmioe 3HaYeHHE
U3Yy4EHHIO COBPEMEHHBIX ocaakoB [lepcuackoro 3a-
mmBa, oborameHHbIXx OB, KOTOpBEIE OH paccMaTpUBai
KaK BO3MO>KHBIH HCXOIHBIM MaTepUal JUIs MOCIEAYI0-
IIETro eTo NMpeBpalleHus B He(TSHOM HamnpasieHuu. B
JaIbHENIIEM, UCCIETOBAHNS COBPEMEHHBIX YTIIEPOIH-
CTBIX OCaJKOB MOpEH M OKEaHOB B PA3JIUYHBIX acIeK-
tax ObuTH npogosnkerbl A.W. Konroxoseim [17], AFO.
MurpononsckuMm [23], E.JI. PomankeBnuem [31], E.®.
[TxrokoBBIM [41] M ApYyTrUMHU T€OJIOTaMH.

B Ykpaune yriepoaucrteie yepHocianieBble Gop-
MAaIMM PacIpOCTPaHEHBI IPEUMYIIECTBEHHO B CTPYK-
Typax oOpamiieHnsi YKpaWHCKOTO IUTa W B cJararo-
KX €ro KOMIUIEKCaX Ha Pa3HBIX CTPATHUTPapUICCKUX
ypoBHsIX. OCHOBHBIE CTpaTHrpaUIecKue YpOBHH HX
(opmupoBaHus cienyromue: 1) cuirypuicKie rpanTo-
JUTOBBIE CaHIBbl peruoHa BomsiHo-IToxonuu u JIbBoB-
CKoro Taneo3oiickoro mporuda, IlpexnobpymkuH-
CKOT'0 KpaeBoro mporu6a u o. 3MeHHOro; 2) cpeaHe,-
BEPXHE/IEBOHCKHE JIOMaHUKouAHbIe Tonmu [Ipennod-
PYIUKHMHCKOTO M BEpXHEAEBOHCKHE — JIHenpoBcko-Jlo-
HELKOro puToreHoB; HUKHEKAMEHHOYTOJIbHBIE (TYp-
HEHCKHWe W HWXKHE-, CPEIHEBHU3EHCKHE) KPEMHHUCTO-
TJIMHNACTBIE M KapOOHATHO-TIMHUCTBIE JTOMaHUKOMIBI
9THX ke perroHoB u Ckiandatoro Jlonbacca; 3) merno-
BBIE alT-AILOCKHE OTIOXKEHHS JAUBHEHCKOTO M Cyca-
HUHCKOTrO ropus3oHTOB IIpuuepromopcko-Kpbemvckoit
HI'TI rpaHuibl CEHOMAaHCKOTO U TYPOHCKOTO SIPYCOB
Baxuucapaiickoro paiiona KpeiMa, rimmHHCTEIE 1OMa-
HUKOU/IbI MAaWKOIICKUX OTJIOKEHUHN OJINIOLIEH-MHUOLIE-
HOBOTO Bo3pacTa; 4) B KapmaTckom permoHe — HIK-
HeMenoBbIe (0apeM-anbOCKUe) TIIMHUCTBIE OTIOKEHUS
LIMIIOTCKOM M CIIAaCCKOW CBUT, Pa3BUThIE B T€OCUHKIIN-
HanbHOM yacTu Kapmar, opckue — [lpegkapnarckoro
nporn6a, KPEeMHHCTBIE apTWUINTHI MEHWJINTOBOM
CBHTBI OJIMTOIIEHA (OJUTOLEH-MHOIIEHa); 5) roJIoIeHOo-
BbIE CaIpOIICNIeBbIE OCAAKH TITyOOKOBOJIHOH YepHo-
MOPCKOH BIaUHBI.

C.I'. Hepyues [26] npeanoaoxui, 4To SMOXU UH-
TEHCUBHOTO HAaKOIUICHHs IIaHKTOHOreHHoro OB B

ocamkax oO0yCIOBIIEHBI OypHBIM I[BETEHHUEM (QUTO-
IUTAHKTOHA BCJICJCTBUE TIOBBIIIIEHHOW KOHIIEHTPALUH B
BOJaX TIYOMHHBIX OMO(IIHLHBIX MHUKPO3JIEMEHTOB H
ypaHa 1 COBIAJAIOT C 3M0XaMH BEIMHUpPAHHs Hanboee
BBICOKOOPTAaHM30BAaHHBIX OPTaHU3MOB. OTH 00CTOSI-
TEJILCTBA KOHTPOJIMPOBAIKCH TJIOOATBHBIMU TIPHIH-
HaMH SHJIOTEHHOT0 XapaKTepa — akTUBH3auuen pudro-
BBIX CHCTEM M OOIIUM ITyJbCAI[MOHHBIM PUTMOM pa3-
BUTUS 3eMIIH.

CymiecTByloT U Ipyrue Touku 3penus. [lo H.M.
CrpaxoBy [35], b.®. Urnatory [15], JI.A. Hazapkuny
[24] untencuBHoe HakorieHue OB B ocagkax cBsi3aHO
C OIPEAEIECHHBIM COOTHOLICHHEM OHOJIIOTHYECKOH
MIPOXYKTUBHOCTH OacceifHa ¢ TeMIIaMH CeANMEHTalu|
MHUHEpaNbHON 4YacTH ocanka. C yBenIMUeHHEM TeMIia
CEeIMMEHTAIH MPONCXOJUT yCUICHHBIH BBIHOC B Oac-
CeliH OMOTEHHBIX 3JIEMEHTOB, YTO CIIOCOOCTBYET yBe-
JIMYESHUIO IPOAYKTUBHOCTH THAPOOHOHTOB. B paborax
E.A. Pomankesuua [31], B.B. Bebepa [8] u np. noBsI-
nieHHoe HaxoruieHne OB B ocajgkax CBSI3BIBaeTCS C
OBICTPBIM yJAJIeHHEM ero U3 cepbl aKTHBHOTO YHH-
YTOKEHUSI MHUKpPO- U MakpOOEHTOCOM 3a CUeT BBICO-
Koro Temmna ceauMeHTauuu. Ha pane npumepos C.I.
Hepyues u np. [27] nokazanu, 4To IpyU OJHOU U TOH ke
CKOPOCTH OCaJKOHAKOIUICHHS B 3aBHCHMOCTH OT CO-
cTaBa OMONPOMYLEHTOB MOXKET HAKAIUIMBATHCS B OJI-
HOM Oacceline pazHoe koimdectBo OB. Cunraercs, 94To
B Ka)XJOM OacceifHe CyIecTBYIOT ONTHMAaJIbHBIE CKO-
POCTH CEIMMEHTAINN, COOTBETCTBYIOIINE MAaKCUMaJIb-
HOMY HakomuieHuo OB.

Jpyroii momyJspHOW TOYKOH 3peHusi, KoTopas
pa3BuBaeTca HMHOCTpaHHBIMU yueHbIMH (D.A. ROSS,
E.T. Degens [46], H.C. Jenkins [43,44] u ap.) sBisieTcs
NpU3HAHUE TJIaBEHCTBYIOLIEH poin (alanbHO-Te0XH-
MHUYECKUX YCIIOBHUH, 0COOEHHO, CEpOBOIOPOIHOTO 3a-
paKeHUS! HAIJIOHHBIX BOJ, KOTOPOE OMpEeeIsieT KOH-
cepBanuio u coxpanenne OB, u 0o0yciaBiIMBaeT NOBbHI-
IIEHHYIO M BBICOKYIO KOHILEHTPALMH €r0 B OCaJIKax.
[TomoOHBIe B3R pa3BUBAIOT B cBOUX paborax O.I.
I'ypapu u H.W. Marsuenko [12], JI.A. Hazapkun [24],
A.E. JIykun [20,21] u np. CepoBo1I0pOAHOE 3apakeHHe
YKa3bIBaeT Ha OTCYTCTBUE BEPTUKAIBHON ITUPKYIALUT
B OacceifHe M Ha HEBO3MOXKHOCTh MOABEMa OOTraThIX
¢bochopom riyOHHHBIX BOJI.

C.I'. Hepyue [27] cuuTaet, 4TO MEePBONPUINHON
OJTHOBPEMEHHOT'0 OTMHPAHHUS OPTaHU3MOB H 3aXOPOHE-
HUst 6osbimx KosmdectB OB sBisieTcst MaccoBoe IiBe-
TeHHne (UTOIUIAHKTOHA, KOTOPOE OrpaHMYMBAET a’pa-
LU0 TITyOOKHX BOJHBIX CJIOEB U BBI3BIBAET THOENBb OCH-
TOCHBIX (OpPM M TMOJABJICHHE >KU3HEAEATEIHLHOCTH
a3poOHbIX OakTepuid. [1pu Gospmux konmuectsax OB
CEpOBOJIOPO/, HE yCIIEBask OKUCISATHCS, OTPABIISET MIPU-
JIOHHBIN CJIOW W TpaHHLa MEXAY OKHUCIUTEIbHOU U
BOCCTAHOBHTEJILHOM CpelaMH B TOJIIE BOJBI TPOXOIHUT
BBICOKO HaJ OCAIIKOM.

[TomHOE WM YacTHYHOE HPUIOHHOE CEPOBOJIO-
pOIHOE 3apaXCHHE MMENI0 MECTO BO MHOTHX CITydasx
00pa30BaHMs YTIEPOAUCTHIX OCATKOB (BEPXHEIOPCKHUE
Kammupckue roproune ciannsl BEII, 6axenutsr 3a-
nagHoiH CHOMpH, OJMTOLEH-MHUOLCHOBBIE TJTMHUCTBIC
nopoasl Maiikona Kaskazcko-Ckugckoro peruona, ro-
JIOLIEHOBBIE CaIlponeneBsle Uikl YepHOro Mops U ap.).
OHO MOTJI0 IPUBECTH K PE3KOMY 00€/IHEHHIO BUI0BOTO
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COCTaBa U JaXXe MMOJTHOMY HCUE3HOBCHUIO OCHTOCHBIX U
JPYTHX OPTaHU3MOB, U (DIOPEL

Eme omno#l rmmoTe3oil 00pa30BaHUS OCAIKOB,
o0orameHHbIX IAaHKTOHOTeHHBIM OB siBisieTcs nei-
CTBHE aNBEJUIMHTa — PETHOHAIBHOTO OABEMA [Ty OHH-
HBIX XOJIOZHBIX BOJI, HACBIIIEHHBIX (ochopoM u aApy-
TMMH OMOTeHHBIMHU 31eMeHTaMu. O0JIacTH arBeJUInHra
JUTUTEBHOE BPEeMsI COXPAHSIOT OOCTaHOBKH BBICOKOM
O6uosorn4eckoil MPOJYKTUBHOCTU IMOBEPXHOCTHBIX
BoJ. Takoe npeacTaBiIeHe BO3HUKIO B 70-¢ oAbl Ipo-
HIJIOTO CTOJIETHSI, KOTJa CTajl0 U3BECTHO, YTO YETBEp-
TUYHBIE JAMATOMOBBIE KPEMHHCTO-TJIMHUCTBIE WIBI U
TOJIOIICHOBBIE CAIlPOIIEIEBbIC WIBI 3aHMUMAIOT 3HAYH-
TENBHYIO IIIOIAJb Ha OOIIMPHBIX HPOCTPAHCTBAX
menb($oB U KOHTUHEHTAIBHBIX CKIOHaX B MupoBoM
okeaHe (B parione IlepyaHckoro TedeHUs, Ha menbdpe
10ro-3anagHoi yactu AQpHUKH, MaTEPUKOBOM CKIIOHE
n-oBa MlHOOCTaH M 71p.).

B ATnaHTHUECKOM OKe€aHe HIMPOKO paclpocTpa-
HEHBl YIJIEPOJUCThIE OOpa3oBaHUSl MEJIOBOIO BO3-
pacta. Bo BpeMs MOPCKHX I'€0IOTHYECKUX SKCTICTUIUN
Ha KOHTHHEHTalbHOH okpaumHe lOxHO# Adpuku u
JparpoBaHUil B CeBepoO-3alaJHOM ceKTope ATiaH-
THKH HCCIIEIOBATENSIMH HEOJHOKPATHO MOAHUMAIINCH
00pa3Ipl yrIepoaUCThIX INIMH, KOTOPBIE B aHIJIOSI3bIY-
HOHM JHTepaType MONydHIId Ha3BaHUE (OpMaIMH dep-
HBIX TJIMH, XOTSI OHU CJI0’KEHBI TOHKOCJIOUCTBIMH OTJIO-
JKEHUSIMH Pa3IMIHOTO COCTaBa (TJIMHBI M apTHIUIHTHI,
W3BECTHSKH, MEPTEJIH, MEJI, CAIIPOTICIIUTEI C TIOAINHEH-
HBIMH NIPOCIOSIMU KPEMHHUCTHIX apTHJUIUTOB, IIECYaHU-
KOB, aJIeBPOJUTOB, U3BecTHsAKOB). A.W. Konroxos [17],
H.B. BaccoeBuu [7] u Ip. CONOCTaBISIOT MX C OCaj-
kamu jomMaHukoBoro tumna. Conepxanue Copr B hopma-
IIUH 9epHBIX [InH BapeupyeT ot 0,1 1o 14,8%, a B Ce-
BepO-AMEpHUKAaHCKOM KOTIOBHHE — OT 3 10 28% (1o
nanaeiM JDk. Xanrta [40]). OmgHako, amBeUTMHTOBAs
Mozenb oborameHus (opmanuu 4epHsIx rimH OB,
MOAXOANT HE BO BCEX CIydasX, MOCKOJIBKY MX 00pa3o-
BaHME TPOMCXOAMIO HE OJHOBPEMEHHO M HE IIOBCe-
MecTHO. OIHY YepHbIE TIUHBI ATIaHTHKHA UMEIOT alT-
anbOCKUi, Ipyrue — anb0-CeHOMAaHCKHUH, TPETBH — Ce-
HOMAaH-KaMIIaHCKUH Bo3pacT. Taxxke, YepHbIE TIIMHbI
pactpoCTpaHeHbl MATHUCTO B YaCTHYHO WIIM TIOJIHO-
CTBIO M30JINPOBAHHBIX OaccelHaX ¢ 3aCTOHHBIMH yCIIO-
BUSIMH U OTCYTCTBHEM CBOOOJHOTO KHCJIOPOJA B IPH-
JIOHHBIX BOJaX Ha TTyOMHE OT HECKOJIBKHX IECATKOB
10 3000 M [18]. Takue 6acceliHbI MPEPHIBUCTOM IENOY-
KOM OKalMIIIIOT BOCTOYHOE 1odepeskbe A(GpHUKH 1 MIn-
poko pacnpoctpaHeHsl B CeBepo-AMEpPUKAHCKON H
ApreHTrHCKOH KoTioBHHax, Kapubckom mope. On-
HaKo, B MEJOBBIX OacceifHaX ATJIaHTHKH, B KOTOPBIX
MPUAOHHBIE BOJBI XapaKTEPU30BAIUCh XOpOLIeH ajpa-
1MeH, BOCCTAaHOBHTEIbHAS 00OCTAHOBKA U KOHCEPBAITUS
OB pa3BuBaJNCh 32 CUET BRICOKUX CKOPOCTEH MOCTYI-
JICHWS OPTaHUKM B YCJIOBHSAX IOBBIIMIEHHONH OWMOMpO-
JTYKIIMU WIK CHOCA ¢ Iprieratomier cymu. Ciexyer 3a-
METHTh, YTO alBEJUIMHIOBas MOJENb oOorameHus
ocankoB OB He paboTaeT 1151 BHyTpEHHUX W OOJIbIICH
YacTH JPEBHUX SMHUKOHTUHEHTAIBHBIX MOPEH M KpyII-
HBIX 03ep (HampuMep, BHyTPUKOHTUHEHTAJIbHOE MOpE
BEII, rae HakanauBaluch BEpXHEIOPCKUE KAIITUPCKUE
roptoune cianipl (I'C) u 03. I'pun-Pusep (CLLA) ¢ Ha-
korieHuM I'C.

JII1. Haiiguu [25] npemioxuia Moeab pa3sBUTHS
neduImTa Kuciuopoaa (aHOKCHN) B IPUAOHHBIX y4acT-
Kax MOps Ha IIPUMEPE MEJOBBIX OKEaHIMYECKUX OECKH-
CIOpoaHBIX coObITHil Hitn cokpamieHno OAE (Oceanic
Anoxic Events) ma Boctoke Emporeiickoit mameo6mo-
reorpaduueckoii o6nactu (EIT0). bonpmmHcTBY OKea-
HUYECKHX COOBITHH TaKOTO THIIa OTBEYAIOT OHMOTHYE-
CKHe KPHU3UCHI TUIIa MacCOBBIX BEIMUpaHHi. B HacTOs-
mee  BpeMs B TEOJIOTHYECKOH  JUTepaType
MIpeAIaraeTcsi MHOTO Pa3iIMYHBIX MOJIENEH BO3HUKHO-
BeHuss OAE, cpean KOTOPBIX BBIAEISIOTCS JIBE OCHOB-
HBIE IpyNbL. B Mozensix nepBoit rpyninsl npeanosiara-
etcs, uro nedunut Oz pa3BuBaeTcs Ha JHE OacceifHa U
3aTeéM MOCTHEHHO IOIHHUMAsICh, OXBATHIBACT TOIIILY
BOJIBI; TIPH 3TOM JOITyCKAeTCs BECbMa IIMPOKOE pa3BU-
THE aHOKCHM. B Mozensx BTOpoil Ipynimbl — pa3BUTHE
CTarHallMW Ha JHE OacceifHa HOCHT MEePHOANICCKUN U
JOKaNBHBIN XapakTep. O0e MOIeIN OCHOBBIBAIOTCS Ha
noctymienny OB Ha 1HO GacceifHa 3a CUeT MOBBIIICH-
HOW IPOyKTUBHOCTH TIEaruajiy, a Tak’ke CHoca opra-
HUKH C CYIIY. BO3HUKHOBEHNE aHOKCHU CBSI3BIBACTCS C
r1100aJbHBIM pa3BUTHEM B OKeaHocepe B0 HUPKY-
JISIMY, OCJNA0JeHUEM alBeJUIMHra, MOTEIUICHHEM I10-
BEPXHOCTHBIX BOJl U BPEMCHHBIM IIPEKPAIICHUEM Bep-
THUKAIBHOTO TIEPEMEIINBaHUSA BOTHON TONmIu. Takue
YCIIOBHSI MOTJIH BO3HUKATH TIPH 3BCTATHUCCKUX TPAHC-
TPECCHAX, PACIIUPEHIH SIHUKOHTHHEHTAFHBIX MOpEH
1 00IIeM UX YTIyOJICHHH.

C rno0adpHBIMH TIEPHOIaMU aHOKCHHU TECHO CBSI-
3aHO TakKoe sBJIeHnEe Kak Dib-HUHBO U KpacHbIe MpH-
nuBBL. Oi1b-HUHBO meproaudeckn BO3HHKAeT y Oepe-
roB DkBanopa, [lepy u Uunu, rae HabI0gaeTCs BBICO-
Kasi OuoJornyeckas MPOJAYKTHBHOCTb NPUOPEKHBIX
BoJ. Bo Bpemsa Dnb-HUHBO NPOMCXOAMT IOJABICHUE
6eperoBoro X0JIOIHOTO aNBEJUIMHTA U Pe3Koe MOoTerie-
HUM TIOBEPXHOCTH BoJ okeaHa Ha 7-12°C u Haxons-
[IMXCs HaJl HUIMU BO3IYITHBIX Macc. Pe3koe morteruie-
Hue okeana 10 21-23°C, a unorma u no 25-29°C, npu-
BOJWT K Pa3BHTHIO KPACHBIX IPHIIMBOB — I[BETCHHUIO
(B3pBIBHOMY Pa3MHOXKCHHIO) OTHOTO WIIH HECKOIBKUX
BHIOB IUHO(MIAreIUIAT. DTH OJHOKJIECTOYHBIE BOIO-
POCIIH BOCTIPOU3BOIATCSI C TAKOM OOJBIION CKOPOCTHIO,
YTO HapylmiaeTcs paBHOBECHE KPEMHUs, PacTBOPEH-
HOTO B BOJE, W MOSIBIISIIOTCS MX CKOIUICHHs O€ITHbIC
KPEMHE3eMOM, KOTOpbIE IOKPBIBAIOT IOBEPXHOCTD
BOJHOM TONIIHU TOJCTEIM cioem [1]. TIpu aTom co3aa-
10TCSI OECKUCIIOPOIHBIE YCIIOBHS, UTO BIICYET 3a COOOH
MaccoBYIO THOeIIb OPraHU3MOB M HapyIIEHHE CIOKHB-
muxcsl TpopUUecKux CBsizeidl — HacTymaeT OHMOTHYe-
ckuii kpusuc [4,25]. BuepBbie camoe MoliHoe Dib-Hu-
HBO 3a Bech 130-neTHHi CpOK HAOMIOJEHUH 3TOTO SIB-
seHust otmMetwiid B 1982-1983 rr. OHO Havanoch B
Jiekadbpe 1 IpoI0JDKaiochk o aBrycta 1983 rona, pac-
MIpoCTpaHssich 0 6eperos Unim u Ha ceBep kK Oeperam
CeBepHoii AMepHKH, OXBaTUB paiioH ["amamarocckux
OCTPOBOB, TJIe MaryOHO OTPA3MJIOCh Ha NPECMBIKATO-
mmxcs 1 nranax [37]. O6mas miomans Tuxoro oke-
aHa, oxadeHHas Djib-HuHbO paBHsnach 13 MiH KM,
[ocnenHUMHM HCCIIEOBaHUSMH YCTAHOBJIEHO, YTO SIB-
seHue Diib-HUuHBO MOBTOPSIETCS ¢ MPOMEXKYTKOM OT 4
10 18 nmet, HO HauboIIEe YaCTO OTMEYAIIUCE 6-8-1eTHHE
uHTepBanbl. KpacHoe 1iBeTeHre HaOMOaeTCs U B ce-
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Bepo-3araHoi yactu YepHoro Mopsi, KOorja pe3Kko BO3-
pacTtaetr Onomacca THaTOMOBBIX Bojopocieit. X koH-
LEHTpaLus B IOBEPXHOCTHOM cJI0€ BOAbI fJocturaer 10
r\m®, co3aBast MONIHBIE CKOTUIEHHS TOJIIMHON B He-
CKOJIBKO METPOB.

B nenom, B MenoBoii uctopun MupoBoro okeaHa
HacyuThIBatOT Tpu riobanpHeix OAE. OAE; mposiBu-
JIOCh B amnT-aib0e W PacTSHYJIOCh Ha MHOTHE MUILIH-
OHBI JIET, HE OXBAaTHB OKEaHbI IIOBCEMECTHON 3BKCUHU-
3anueii; OAE; — nposiBIIIOCE B CEHOMaH-TYPOHE; OHO
OTIMYaeTCsd KPAaTKOBPEMEHHOCTBIO M IMHPOKHM pac-
npoctpadenueM B EI1O, uTo oTpa3unocs riodaibHbIM
pacnpoctpaneHueM npocioeB UC ¢ TOBBIIEHHBIM CO-
JeprkaHHeM OMTYMHOTO BEIIECTBA, B YJACTHOCTH, B Pa3-
pe3ax T'oproro Kprsima m CeBeproro Kaskaza [25];
OAEs3 — crparurpaduuecky OTBEYaeT BepXaM KOHBSK-
CKOTO sIpyca W BCEMY CaHTOHCKOMYy. Takxke, ¢ Bo3zei-
ctBueM Onb-Hunwo JI.I1. Hadigun cBsa3biBaeT OMOTHYE-
CKO€ U CEMMEHTOJIOTMYECKOe COOBITHS Ha TPaHHUIIEe Ma-
acTpuxT-AaT. Ilo ero naHHBIM MOSBJICHHE TOTPAHUYHBIX
rmH, odoranieHHbIx OB, MOryI0 OBITH 00YCIIOBJICHO Mac-
COBOI BCIIBIIIKONH OWONPOJYKTUBHOCTH OECKEIETHBIX
(hopM, moceayrorieii MacCoBOI THOCITBI0 OPTaHU3MOB U
JedumToM Krciopozaa. B HacTosimee Bpems, MaccoBoe
BBIMHPAHHIE OPraHN3MOB Ha IPAHHUIIE MEJI-[IaleOTeHa CBsI-
3bIBACTCS C UMIAKTHBIM coObiTieM (J. Smit [47], T'ypos
[13], A. Montanari, C. Koeberl [45], ap.).

VY4uTeiBas 3aKOHOMEPHYIO B3aUMOCBSI3b OECcKHC-
JIOPOJHBIX COOBITHH, OMOTHIECKNX KPU3HUCOB M HAKOII-
JICHHE YIJIEPOJUCTBIX OCAJKOB M CBSI3aHHBIX CHHUMH
reoxumuueckux anomanuit C.I'. Hepydes [26] npearno-
JIOXKWJI, YTO B TAKHE 3MOXU MPOUCXOIMIIO MYTALlMOH-
HOE BO3JIEHCTBUEM Ha OMOTY PaJMOAKTUBHOTO M3JTyde-
HUS ypaHa, KOTOPBIA Momajgan B MOPCKHE BOABI IIpe-
HMMYIIECTBEHHO JHIOT€HHBIM IyTeM. Bcmen 3a Hum
A.E. Jlyxun [20] npeanonoxui, 94To OposiBICHUE 3TOU
3aKOHOMEPHOCTH CBSI3aHO C XUMHYECKUM MYTareHe30M
opraausMoB. [locrnennauit 00ycnoBIeH Qa3amMu pe3koit
MHTEHCU(HKALMH TPOLECCOB T'€OIMHAMUKH H Jerasa-
MK 3eMIIH, BO BpeMs KOTOPBHIX OMOTa MOABEpraeTcs
MOIITHOMY BO3E€HCTBHIO Pa3HOOOPa3HBIX XMMHUUECKHX
MYTareHoB (BBIOPOCHI PATHOHYKIIHIOB, TSDKEJBIX Me-
TaJIJIOB, TOKCUYHBIX OPTaHUYECKIX COSTUHEHUI U Ap.).
Panee, rumnoresy o MyTareHHOM AEHCTBHH MPOHHUKAO-
el KOCMUYECKOM pajialuy Ha OPraHu4eCKUil MHUp
BbIcKasbIBan @pui-Hurriu [39] u JI.B. @upcos [38].
C 3THMH THUNOTE3aMHU NEPEKIMKAETCS TOYKa 3pPEHUs
C.M. KaryenkoBa [16] 0 BO3MOXHOM BJIMSIHUU Pa3io-
MOB U TIOCTYTAIOIIUX MO HUM 3JIEMEHTOB Ha pa3BUTHE
IUIaHKTOHA U HakoruleHue OB, a taxxke B.JI. CsiBopoT-
KKHa [36], KOTOpBI Mpeanonaraer, 4To y4acTKU aHO-
MaJIbHOW OMONPOIYKTHBHOCTH KOHTPOJIUPYIOTCS pas-
TPY3KOH TITyOMHHBIX (IIOWAOB B 30HaX pa3jioMOB, B
pe3ynbpTaTe KOTOPOW B OKeaHaxX (HhOPMHUPYIOTCS OIS
’KeJIe30-MapTraHIeBbIX KOHKPEIUH, a TaKkKe UAET Mpo-
recc 00pa3oBaHUs MMOJUMETAINTNUECKUX PyA (depHBIE
KypWJIBLINKHN). B HacTosmmiee Bpems rHmoresa o BIHA-
HUM TIyOMHHOM Aera3anyuy Ha OHOJIOTHYECKYIO IPO-
JYKTUBHOCTh OKEaHa INpHUMEHSeTCs Uil OOBSICHEHUS
MacCOBBIX CKOIUICHMH (DayHUCTHUECKHX OCTaTKOB
TUNa peIOHBIX ciaHieB ['epmanuu u pochoputos [Tox-
MOCKOBHOI'O OacceiiHa, NeperoHeHHBIX PaKOBUHAMU
TOJIOBOHOTHX MOJLITIOCKOB.

BeiBoabl. IIpuBencHHBIE BBIIIE THIIOTE3BI U MO-
JeTM HE NCUEPIBIBAIOT U HE PEMIAIOT IMPOOIeMy TiaB-
HBIX IPUYXH NEPUOJUIECKOTO HAKOIUICHNS YTIIEPOIH-
CTBIX OCaJKOB U (OpMHpOBaHMA OTIOKeHHH Tima YC B
(harepO30HCKOM 0HE. BO3MOXKHO I KasKIOTO perHoHa
(bacceitHa ceqMMEHTAITMN) UMEIOTCS CBOU JIOTIOJTHUTEITh-
Hble TprunHbL. OIHAKO, CPEe TIIABHBIX (haKTOPOB, KOH-
TpoJHpYOIMX oboramienue ocaakoB OB, koTopeie Gop-
MHPYIOT BBICOKOYTJIepoAnCThIe oTiokeHus thna YC, mo-
JKHO Ha3BaTh Clenyronye: 1) BelWYMHa IEepBUYHON
OMONpPOYKIMH; 2) CTeNeHb (OCCHIM3AIMU OpraHuye-
ckux 0cTaTkoB (Copr); 3) CKOPOCTH MUHEPATIBHON CeiMe-
HTAIM{. DTH TPU TJIABHBIX (aKTOpa CBS3aHBI C HEKO-
TOpeIMH ApyrumMH. Hampumep, OHOIPOTYKTHBHOCTD aK-
BareHHOTO OacceifHa 3aBHCHUT OT CTpaTH)UKAINH H
COJICHOCTH BOJl, TEMIEPATypPhl, OCBEIIEHHOCTH, MUHEpa-
JIbHOTO M opranudeckoro nutanusi, CO2 u ap. dakrop
CTeneH! (hOCHITM3AIINK 3aBUCUT OT CKOPOCTH 3aXOPOHE-
HHsI OPraHMYECKOTO BEIIECTBA, CTEIICHH IHareHesa, ra3o-
BOTO peknMa ceumMeHTaruu (cogepskanue Oz, HoS). da-
KTOp CKOPOCTH HAKOIUICHHUSI OCa/IKOB 3aBUCHUT OT Xapak-
T€pa TCKTOHNUYCCKUX IPOUECCOB, KJIIUMaTa, (baIlI/IaJ'H)HbIX
YCIIOBH, U APYTOE.
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AHHOTAIHUSA:

B HaHHOP'I CTAaThC paCcCMATpUBAKOTCA TCXHOJOTHMYCCKHEC aCIICKThI (1)OpMI/Ip0BaHI/I$I BKOHOMI/IKO-Feorpa(‘l)I/I‘Ie—
CKOMl KOMITIETEHTHOCTH B TIpoliecce o0y4yenus. HoBas Moaens o0pazoBanus npeanonaraeT, GopMUpOBaHHE MOTH-
BHpOBaHHOﬁ KOMIIETEHTHOM JIMYHOCTH, CHOCO6HOI>1 6LICTDO OPUECHTHUPOBATHCA B JMHAMHWYHO Pa3BUBAIOIICMCA U
OOHOBJIsTIOIIEMCS] HMH(GOPMAIIMOHHOM MPOCTPaHCTBE. Mcmoab30BaHne 00pa30BaTeIbHBIX TEXHOJIOTHI B 00y4CHHUU
HUMECIOT 60J'IBI.HO€ 3Ha4YCHUC IJIA Ipo1ecca (I)OpMI/IpOBaHI/Iﬂ 3KOHOMI/IKO-F€OFpa(1)I/I‘IeCKOI\/'I KOMIICTCHTHOCTH 06yqa—
IOIIHUXCSI CPEHEr0 MPOGECCUOHATBHOTO 00pa30BaHusl.

Abstract:

This article discusses the technological aspects of the formation of economic and geographical competence
in the learning process. A new model of education presupposes the formation of a motivated competent person
who is able to quickly navigate in a dynamically developing and updating information space. The use of educa-
tional technologies in training is of great importance for the process of formation of economic and geographical

competence of students of secondary vocational education.
KiroueBble ciioBa: 06yqaronmecsl, O6paSOBaTeJ'IBHBIe TEXHOJIOT'HUH, 3KOHOMI/IKO-F€OFpaq)I/l'leCKaH KOMIIC-

TCHTHOCTbD.

Keywords: learning, educational technology, economic and geographical competence.

MonepHusamms oOpa3oBaHuUs, BHeApeHHUE (ere-
panbHBIX 00pa30BaTEeNbHBIX CTaHAAPTOB TpeOyeT Ho-
BEIX pecypcoB. MeHseTcs caMa CHCTeMa B3anMOJeH-
CTBUSL MEXAYy CYOBEKTamMH 00pa30BaTelIbHOTO MpPO-
necca. HoBas Mojens oOpa3oBaHMS MpEIIIONaracr,
(hopmupoBaHKE MOTUBHPOBAHHON KOMIIETEHTHOM JIHY-
HOCTH, CIIOCOOHOH OBICTPO OPUEHTHPOBATHCS B JHHA-
MUYHO pa3BHBAIOIIEMCs U OOHOBISIOIIEMCs HHMOpMa-
IIHOHHOM TIpocTpaHcTBe. s peanu3auy IO3HaBa-
TENEHOW W TBOPYECKOH aKTHBHOCTH OOYYarOIIHXCS
00pa3oBaTEALHBIX YUPEKIACHUH B y4eOHOM IIpOIECCE
HCIIOJIB3YIOTCS COBPEMEHHBIE 00pa30BaTEeNbHBIC TEX-
HOJIOTHH, JAIOIINE BO3MOXKHOCTD TOBBIIIATH KAa4e€CTBO
o0OpazoBanus, 6ojee 3G (HEKTUBHO UCIOIL30BaTh yueo-
HOE BPEMS W CHIDKAaTh JOJII0 PEHpPOMYyKTHBHOM mesi-
TeNBHOCTH 00y4Jaromuxcs [2].

TexHomnorus - ot rpedeckux cios «techno» (uc-
KyCCTBO, peMeciio, Hayka) U «logos» (moHsTue, yde-
Hue). C IoMoIIbI0 00pa30BaTEIbHON TEXHOJIOTHH WH-
TeJUICKTyaIbHasi WHQOpPMAIHsI MMEPEBOJAUTCS Ha S3BIK
MPAaKTUYEeCKHX pelIeHni. TeXHOIOoTns - 3TO B CIIOCOOBI
JESITEBbHOCTH, U TO, KaK JIMYHOCTh YYacTBYET B Jes-
TenapHOCTH [1,3].

B meparormueckod JHTEpaType BBLICISIOT TPH
OCHOBHBIC IPYIIITBI TEXHOJOTHIA:

1) TeXHONOTHS JIMYHOCTHO-OPHEHTHUPOBAHHOTO
oOy4ueHHs, HampaBJiICHHas Ha BBIABICHHWE WHAWBUIY-
AIBHOTO CyOBEKTHBHOTO OTIBITA;

2) TEXHOJNOTHS OOBICHUTEIHHO-HILTIOCTPATHB-
HOTO OOYYeHHsI, CYyTh KOTOpOW B HH(YOPMHUPOBAHUHU
CTYJEHTOB M OpraHU3aluu UX PENpOAYKTUBHOM Jiesi-
TEJIEHOCTH, C IIETIBI0 BBIPAOOTKH OOIIEHAYYHBIX M CO-
LUAJbHBIX YMEHUH;

3) TexHOJOTrHA Pa3BHBAIOLIETO OOYyYeHHs, B OC-
HOBE KOTOPOW JIEXKHT CIIOCOO OOyJYCHUs, HAIPaBICH-
HBIi Ha BKIIOYEHHE BHYTPEHHHUX MEXaHWU3MOB JIMY-
HOCTHOTO Pa3BUTHSI CTYICHTOB [3].

OO0pa3oBaTenbHBIE TEXHOJOTHH pPaccMaTpHBa-
IOTCS KaK CPEACTBO, C IMOMOIIBI0 KOTOPOTO MOXKET
OBITh pealln30BaHa HOBas OOpa3oBaTeNbHAs TMapa-
nurMa. TeHAeHIH pa3BUTHI 00pa30BaTeIbHOM TEXHO-
JIOTHH HANPSIMYIO CBSI3aHBI C TyMaHHU3aIHeH 00pa3oBa-
HUS, CMOCOOCTBYIOIIEH caMopean3aluy JTHYHOCTH.
TepmuH o0Opa3oBaTenbHBIC TEXHOJOTHH IOJApa3yMe-
BaeT BOCIIUTATENBHBIN aCIeKT, CBI3aHHBIN C (hopMupo-
BaHUEM W Pa3BUTHEM JHUYHOCTHBIX KadecTB OOydae-
MBIX.

Crnemyer OTMETHTH, YTO OOHOBJICHHE 0Opa3oBa-
TENbHONW TEXHOJIOTMH OOYYaroIIUXCsl CPEAHEro IMpo-
(eccHOHAaNBHOTO 00pa30BaHUS MpPEIIOoaracT mepe-
OPHMEHTAINIO BCEH TUIAKTUYECKOU CUCTEMBI C ITPEUMY-
IECTBEHHO WH(POPMATUBHOIO HAa COJIEPIKATEIHHO-
TpoIreccyanbHoe O0ydeHHue, MO3BOJISIONIEE PAa3BUTH
MMO3HABATENBHbBIC, TBOPYECKHE, MNPO(ECCHOHATBHBIC
CIIOCOOHOCTH O0YYarOIHUXCS.

Ha coBpemMeHHOM 3Tare Takke MUPOKOE PACIPO-
CTpPAaHEHHUE NOJYyYWIM HHHOBALMOHHBIE TEXHOJIOTHU.
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3T0 00BSICHSCTCS HOBBIM HalpaBJIeHUEM Pa3BUTHUS 00-
paszoBanus. [1yis Bcex HeTpaJUuLMOHHBIX 00pa3oBaTesb-
HBIX TEXHOJIOTHH XapaKTepHbI 00Iue MPU3HAKH, 3TO:
CaMOCTOSATENBHOCTD AEATSILHOCTH 00YJaIOIINXCsl; UH-
JVBHAyalN3anusl; HHAs JESITEIbHOCTD IPENoJaBaTels
[1,5].

Wudopmatnzaus ocymecTBIsSeTCS TITaBHBIM 00-
pa3oM B (hopMe BHEIPEHHs CPEICTB HOBBIX HH(OpMa-
IIMOHHBIX TEXHOJIOTHH, B TOM YHCIIE MYJIbTUMEAUITHBIX
noco6uii. OHM MO3BOJISIOT IEPEUTH ITPENOAABATEIIO OT
M3JIOKEHUS MaTepHana K JUCKYCCHH, ¥ OT IIPHOPUTETa
00BSCHUTENILHO-WILTIOCTPATUBHBIX METO/I0B 00y4YeHNUS
K MHTEPaKTHBHBIM MeToaM. KoMIbroTepHBIE MyIbTH-
MeIUiHBIE TOCO0HS 00eCeYnBal0T HArJISAHOCTh, HH-
TEpaKTUBHOCTh M JIPyTHE KauecTBa, OTIMYAIOIIUE HX
0T yu4eOHHUKOB Ha OyMaKHBIX HOcuTelsIX. [[pumenenne
KOMITBIOTEPA Ha MPAKTHIECKUX 3aHATHAX CTAJIO0 HOBBIM
METOJIOM OpraHM3alMy AKTUBHOM M OCMBICIIEHHOM pa-
0OTBHI 0OYYaIOIIMXCS, CIENaB 3aHATHA Ooliee HArJsII-
HBIMU ¥ HHTEPECHBIMH [3].

Taxkum 06pa3zoM KiraccuDUIMPOBATh NUIAKTHYC-
cKkhue 00pa3oBaTeNIbHBIE TEXHOJOTUH JOCTATOYHO
cioxkHo. CoBpeMeHHas Mejaroruyeckas Hayka 3HaeT
Oonee ABaaUATH BUAOB 00OpPA30BATENBHBIX TEXHOJO-
Tuil.

Hcnonb3oBaHue aKTUBHBIX W WHTEPAaKTHBHBIX
(hopM 00ydeHHUS ¢ TeTbI0 (OPMUPOBAHUS YKOHOMHKO-
reorpaMyeckoii KOMIETEHTHOCTH  OOYYaroIuXcCs
cpenHero mpoecCHOHAIHHOTO 00pa30BaHUs, OOBEK-
THUBHOT'O TPEACTABIICHUS O CYyTH 3KOHOMHKO-TEOrpa-
(nueckux sIBICHUH U POLIECCOB — COCTOMT B TOM, 4TO,
MIOCTPOEHKE YIeOHOTO Mpoliecca Ha HHTErpalIbHOM oc-
HOBE BOIUIOLIAETCS TaKXKe B TaKuxX (opmax opranuza-
MM TEJarorudeckoro mpouecca Kak HHTeTPUpOBaH-
Hbl€ 3aHSTHUS, OCHOBAHHBIE HA MEXANCIUIUIMHAPHBIX
CBSI3SIX, T.€, KOT/a JIBa-TPU Y4EOHBIX IpeIMeTa MOTYT
ObITh 00Bbe HEHBI. DOPMaMU TAKUX 3aHATHS SBISIETCSI
CJIe/TyIOIIHe: JEKIHUs, CEMHHAD, SKCKYPCHSI; 3aHATHE B
(hopme copeBHOBaHMIA (3aHITHE-KOHKYPC, 3aHATHE-IC-
Tadera, 3aHATHE-BUKTOPHHA, 3aHATHE-KPOCCBOP); 3a-
HATHE B opMe UTp (3aHATHE — AET0Bas Urpa, posieBas
Urpa, 3aHATHE — KOH(EpeHIHs U T.1I.); 3aHATHE TBOP-
gecTBa (3aHATHE-UCCIENOBaHME, 3aHATHE-H300peTa-
TENILCTBO, 3aHATHUE-TIPOEKT, 3aHATHE-UHTEPBBIO, 3aHA-
THE-PENOpPTaX, 3aHATHE MO3rOBOM LITYpM U T.1.); 3a-
HATHS Ha OCHOBE HETPAJMIMOHHOW OpraHU3alnuu
y4ueOHOTo MaTepuana (3aHsaTHe-TIPe3CHTaLs ), 3aHATHS
C UMHTanuei myOnuuHbBIX (GOopM oOIIeHHs (3aHATHE
ayKIMOH, 3aHsTHEe-TIpecC-KOH(PEePEeHIHs, 3aHsITHE-TUC-
Kyccusl, 3aHsTue-aHopama) [1,5]. Llens uHTErpmpo-
BaHHOTO 3aHSTHS 3aKITI0YaETCs B 00bEJUHEHUN 3HAHN I
Pa3HBIX MPEIMETOB, HANPABJIEHHBIX HA U3y4YEHHUE I10-
TPaHUYHON NPOOIJIEMbI KOMIUIEKCHO, CHCTEMHO.

[IpoBeneHue MHTErPUPOBAHHBIX 3aHSTHIT 1aeT 6o-
jgee riyOOKOoe MNPOHMKHOBEHHE B CYTh H3y4aeMoOi
TEMBI, IT03BOJISICT UCIIOJIb30BATh BECH KOMIUIEKC METO-
JMYECKUX BO3MOXKHOCTEHl HHTErpUPYEMBIX IHCIH-
IUIMH, TIOBBIIIAET MHTEpeC OO0YyYaloIIMXCs K IpeaMe-
TaM, TOBBIIIAET KAYeCTBO 3HAHUH 00y4alOLINXCs, CIIO-
COOCTBYeT  pasBUTHIO  KOMIUIEKCHBIX  METOJOB
no3HaHus [3].

ITockonbKy B MHTETPUPOBAHHOM OOYY€HHMH pac-
CMaTpUBAIOTCS! Pa3HOOOPa3HbIE MEXIUCLUIIMHAPHBIE
poOJIEMBI, 3TO PACIIUPSET PAMKH JEHCTBYIOIINX IIPO-
rpamMM, HO IIPU 3TOM 3aTpaThl y4eOHOro BpeMEHH He
YBEIMIHMBAIOTCA.

B mpomnecce GpopMupoBaHHs 3KOHOMHKO-T€Orpa-
(HUeCcKOil KOMIIETEHTHOCTH OOYYaIOIINXCSl CPEAHETO
PO ECCHOHATBHOTO 00pa30BaHU HAPSAY C MCIIONb-
30BaHUEM MHTETPATUBHBIX (OpM OOYyUSHHSI IPOUCXO-
IUT CMEUICHUE aKIEHTa C JIESTEIbHOCTH NPENogaBa-
Tessl Ha caMoo0y4eHHe 00yJaronerocst. JTo Mpu3BaHbl
clienaTh HHTETPUPOBAHHBIE METOABI 00YIEHHs, OCHOB-
HBIM U3 HHX SIBJISIIOTCS METO/] IPOEKTOB, MPEOCTaBIIs-
IOIMIMH BO3MOKHOCTh OOBEAWHEHHUS! COACPKAHUS He-
CKOJIBKHMX Y4€OHBIX AUCIHIUINH. CIIOBO «IIPOEKT IPO-
UCXOIWT OT JIATHHCKOTO CJIOBAa  «projecty u
yrnoTpeOdsieTcsl B 3HAUYCHUU «IUIAaHWPOBATh, TPOEKTH-
poBaTh, pazpabarsiBaTh». IIpOEKT O3HAYaET «IIpPaKTH-
YecKoe OCYILIECTBICHHE IUIaHAa», B OCHOBE KOTOPOIO
JIeKaT MT03HABaTENNbHBIC, KPEaTUBHBIE, HABBIKOOOpa3y-
IolIMe ¥ LeHHOCTHOOOpasytomue GyHkuuu. [Ipu BbI-
MTOJTHCHHUH TIPOEKTa PopMHUpYeTCs TaKue HeOOXOIUMBIS
yMeHHs, KaK OpHEHTalus B MH(POPMAIMOHHOM MpO-
CTPaHCTBE M CaMOCTOATEILHOE KOHCTPYHPOBAHHUE
CBOMX 3HAHHUH, OCMBICIIEHHOE MCIIOJb30BAHUE KH3-
HEHHO Ba)KHBIX U MPaKTUYECKUX AeicTBuil [1,4].

Mertoa npoeKTa Mo3BoJIseT ONMUPATHCS Ha TBOpUE-
CTBO OO0Y4alOIIMXCs, NMPHOOINACT K MCCIICAOBATEIb-
CKOM IesITeIbHOCTH, Pa3BUBAET UX HMHTEPECHI, CKIOH-
HOCTH U CIIOCOOHOCTH, a Takxke (HopMUpyeT HeoOX0aH-
MbIE YMEHHs U HaBBIKM, HalpuMmep, YyMEHHE,
aHAIN3UPOBATh CUTYAlMIO, DPa3BHUBATh JIOTHYECKOE
MBIIIJICHUE, YMEHHUE JejlaThb BBIBOIBI, NPHOOpPETATh
HaBBIK HAITMCAHUA U O(OPMIICHHUS PE3yJIbTATOB HCCIIe-
JIOBaHMs1, yMEHHE paboTaTh TBOPUECKH.

Jlist MpOeKTHOW JAeATEIBHOCTH HEOOXOIMMBIM
YCIIOBHEM SIBJISICTCS HAIMYWE 3apaHee BHIPAOOTaHHBIX
NPEACTaBICHUI O KOHEUHOM IIPOAYKTE AEATEIbHOCTH,
TUTAHUPOBaHME ITATIOB IPOSKTUPOBAHUS U UX pealn3a-
WY, a TaKKe pedexcus pe3yIbTaTUBHON JesTeIbHO-
ctu [1,5]. BaXHBIM TOCTOMHCTBOM HPOESKTHOH PabOTHI
ABJISIETCS Pa3BUTHE MOTHBALIMU 00YUYaIOIIUXCSI, TIPUBO-
JSIIed K 3aMHTEePECOBAHHOMY HW3YUYECHHUIO Y4EOHBIX
NpPEeAMETOB, KOTOpBIE paHee Ka3aJluCh HEHHTEpec-
HBIMH, HEHYXHBIMH.

MeXIUCUUIUIMHAPHBIA XapakTep HOCUIM U J0-
MIOJTHUTEJIbHBIE 3aHATHSA: aKTHBHBIC KOHCYJbTAIHH,
9KCKYPCHUH, TPEHHHTU U IIPAKTUKYMBI, HAITMUCAHHUE ICCE,
HAyJYHO-HICCIIeIOBAaTENbCKass paboTta (pedepaTsl, mM0-
KJIaJIbl, 3aIIMTa TBOPYECKUX IIPOEKTOB), BCTPEUH C UH-
TEPECHBIMH JIIOJIbMH, TPOBEACHHE HayYHO-TIPAKTHYE-
CKHUX KOH(]epeHH 1 (HaKyIbTaTUBOB H T.1I.

Takum 00pa3om, pa3IMuHbIE TUITBI 3aHATHH, TTPO-
€KTHI ¥ BHEYPOYHBIE pabOTHI PACIIMPSIIA BO3MOKHOCTD
MHTETPaLUK 1 NapaJUIEITBHOTO N3yYEeHUsI POJICTBEHHBIX
npeaMeToB. [ TaBHOHN 3amadeil akTUBHBIX (HOpM M Me-
TOJIOB 00Y4EHHS SABISIETCS TOOYXKICHNE 00yJaIOIINXCs
K MHUIMATUBHOCTH, TBOPYECKOMY MOJIXOAY M aKTHB-
HOM TO3UIMKU B TIpoliecce JI000i mo3HaBaTeIbHON Je-
ATEIHHOCTH. MOTHBOM Ui TMOOYXKIEHUs oO0ydaro-
IIMXCSl K AKTUBHOCTH BBICTYIAIOT HHTEPEC, UTPOBOH U
COCTA3ATEbHBIN XapaKkTep 3aHATHUM, pa3IUUHbIX BUABI
SMOIMOHAIBLHOTO BO37eHCTBUS. CyIIHOCTD aKTHBHBIX
($hopM U METOJIOB OOyUYEHHS 3aKIIIOYAETCS B TOM, YTO
oOyJaromuics moxy4aeT HeoOX0JUMbIE 3HAHUS Ty TEM
W3y4YEeHUS U aHalM3a Pa3iIMYHBIX UCTOYHHKOB MHpOp-
MAIIH, TIOATOMY €T0 IeSTeTFHOCTh HOCHUT MPOTYKTHB-
HbIi xapakrep [1,2,5].
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Meroapl aKTUBHOTO OOYUYCHHMs JENSTCS HA JBa
TUIA: NPOOJIEMHBIE: JUCKYCCUH, MPAKTHYECKUE 3aHs-
TSI, KOH(EPEHINH, OMTUMITHAIBI, IIPAKTHKA; AMUATAIIH-
OHHBIE UTPOBBIC, HE UTPOBBIE.

AKTUBHBIE (OPMBI M METOJBI OOYYCHHS MUMEIOT
OoutblIoe 3HaYEHUE /I Tporecca (POPMHUPOBAHUS KO-
HOMHUKO-TeorpapuecKodl KOMIIETCHTHOCTH 00ydaro-
HIMXCSI CPEAHEro MpoeCCHOHATHHOrO 00pa30BaHUs
npyu 0OyYeHNH €CTECTBEHHO-TEOTpapIeCcKIX IHCIU-
IUIMH: O0ydYeHHe MPOBOAMTCS MaKCUMaJbHO HpUOIH-
JKEHHO K ’KOHOMHYIECKHM H Te0TPaQUIECKIM peansimMm
JKM3HHU; TEOPETUUECKHI MaTepral yCBauBaeTcs B MPo-
Iecce ero MpakTHIeCKOTO UCIOIh30BaHUs, UYTO B CBOIO
odepens TpeOyeT NMPUMEHEHHs OIpPEAETICHHBIX JIN4-
HOCTHBIX KadecTB [3].

Urpsl HeoOXOIUMBI JUIsi Pa3BUTHS TBOPUYECKOTO
MBIIUICHHS, (POPMHUPOBAHUS MPAKTHICCKUX YMEHHU H
HaBBIKOB, JUISI CTUMYJIMPOBAHHUS TIOBBIIICHHOTO WHTE-
peca K 3HAHHAM, aKTHBH3AIUN BOCIPHATHSI YIeOHOTO
MaTepHuaina. Peanuzanus UrpoBoi TEXHOJOIHM B IIPO-
necce (HOPMHUPOBAHHSA HSKOHOMHKO-TeorpaduaecKoit
KOMIIETEHTHOCTH 00Y4aloIuXcsi cpeanero npodeccu-
OHAJBHHOTO OOpa30BaHUS MMOMOTAET CMOAEIHPOBATH U
«IPOXKUTHY» pealibHbIe KM3HEHHbIC CUTYallul. AHaIH3
UTP TI0 TAKOMY TTapaMeTpy Kak BKIFOYCHHOCTh JIMIHO-
CTH 00YYaroIUXCS B COLUANTBHO-9KOHOMHUYECKYIO Aes-
TENBHOCTH TO3BOJIII BBIICIUTH YETHIPE TPYIIIBI UTP:
KOMMYHUKATHUBHBIE, POJIEBBIE, ACCOLMATHUBHEIE, Hes-
TENBHOCTHBIC, KaKJOW WX ITHX TPYII HTP COOTBET-
CTBYIOT CBOH II€JIEBBIC XapaKTEPUCTUKHU.

AKTUBHU3AIMSI 1 HHTCHCU(DUKAIUS YIeOHOTO TIPO-
1ecca 0OCOOCHHO 3Ha4YMMa B Tporiecce (OopMUPOBAHUT
HKOHOMHKO-reorpaduieckoil KOMIEeTeHTHOCTH 00yyJa-
IOIIUXCSI CPETHETo MPOPECCHOHATHHOTO 00pa30BaHus,
MO3TOMY UTPOBasi IEATEIBHOCTh UCIONB3YEeTCs B Clie-
IYIOINX CITydasX B KA4ECTBE CAMOCTOATEIEHOM 00pa-
30BaTENbHON TEXHOJIOTHUH JUIS OCBOCHHUS MOHATHA. B
HaIllel MpaKTHKe, Yalle BCEro, UTPHI HCIIOIB30BATUCH
B KauecTBe 3JIEMEHTa 3aHSATHS WM ero (QparmeHTa
(BBemeHUs, OOBSACHEHHE, 3aKpEIUICHUE, YIPaKHEHUE,
KOHTPOJIST), MITM BO BHEKJIACCHOII pabore.

Takum o0Opa3om, Urpa, OKa3aBIIUCh MHOTOCTO-
POHHHM TIPOLIECCOM BO3/CHCTBUS Ha JIMYHOCTH, MPH-
OmmkaeT 0OydeHHUe K KU3HH 33 CUET CO3JJaHUs UIMHUTH-
PYIOLINX PeaJbHOCTh CUTYallli U pa3BUBAET 3HAYUMO
Ba)kKHBIC KadecTBa oOydwaromerocs. Mrpa B mpomecce
(hopMHpOBaHUS YKOHOMHKO-TEOrpapUIecKoi KoMIie-
TEHTHOCTH OOYYaIOIINXCSl CPEITHET0 MpodecCHOHANb-
HOTO 00pa30BaHMS Pa3BUBAET OTIBIT, 4 TAKKE IUPOKUIT
CIIEKTp SKOHOMHKO-Teorpauueckoil crocoOHOCTEH
00yJaromuxcs, TPOUCXOAUT OTKPBITHE Pa3HBIX COIH-
aIbHBIX opM noBeneHus [1,5].

Tak xe mHTepecHOH (GOpMOI pabOTH ABIAETCS
«kelic-meTo». CyTh €ro 3aKiIo4aeTcs B TOM, 4TO 00y-
YAIOIIUMCSI TIpeyIaraeTcs peantbHas JKU3HEHHAs CUTY-
arysi, KOTOpasi aKTyaIM3uPYeT He TOJBKO MpaKTHYe-
CKYIO IPOOJIEeMy «KEHC», HO M KOMIUIEKC 3HAHUU, He-
00XOAUMBIX JUISI pa3pelIeHuit 3Tor mpobiemsr [3].

BhBISIBASIOT HECKOJIBKO THUIIOB KEHCOB B 3aBUCHMO-
CTH OT COJiepKaHHsI NPOOJIEMbI B AMIAKTHYECKHX Lie-
Jel ee MCCIIENOBAHUIX: KEHCHl, WLIIOCTPUPYIOLINE
MPoOJIEMBI; KEHChI, 00yJaroIuecs aHaJlu3y W OIICHKE,
KeHChI, 00yJaroIue PemeHU0 TPOOISMbI U MIPUHSATHIO

peureHnii. OCHOBHOW OCOOCHHOCTBIO «KEHC-METOJa
SIBIISICTCS PAa3BUTHE TBOPYCCKUX, KOMMYHHUKATHBHBIX
HaBBIKOB, YYaCTHUKUA TPYMINbI JODKHBI HE TOJBKO
HAWTH peleHne MPooIeMbl OOIIMMU CHIIAMH, HO B 00-
CYANTHh BO3HHKAIOIINE MPOOJIEMHBIC BOMPOCHI, aKTya-
JIU3UPOBATH CBOU 3HAHUS, OCO3HATH U MPOAHATUIUPO-
BaTh COOCTBEHHBIE YYBCTBA M OLIYILECHUE, TIOHSTH Mpa-
BWJAa BHYTPUTPYIIIOBOTO  B3amMmojneiictBus  [5].
AKTYalnbHOCTb UCII0JIb30BAHUS «KEMC-METO1a» 3aKIII0-
4aeTCs B TOM, YTO OH OMHUPACTCS HA TAKUE TUIAKTHYC-
CKHE TPHHIIUIIBL, KaK: HHAWBUIYaIbHBIN MOJX0/]; MaK-
CHUMaJbHOC TMPEICTABICHHE CBOOOJBI B OOYUCHUH,
MaKCHMalIbHOE HCIIOJIb30BaHHE HATJLSIIHBIX MaTepha-
JIOB; pallOHaJIbHAs MM0/1a4a TEOPETHYCCKOTO MaTepH-
aJia; KOHI[CHTPUPYEMOT0 BOKPYT OCHOBHO#1 IIPOOIEMBI;
AKI[CHTUPOBAHNE BHUMAHHS Ha DPAa3BUTUEC CHIBHBIX
CTOPOH OOYYAOIIUXCS, YTO SBISICTCS] BXKHBIM B TPO-
necce (HOPMHUPOBAHUH SKOHOMHUKO-TEOrpapuuecKon
KOMIIETEHTHOCTH O0YyYaroIlKx cpeaHero npodeccuo-
HAJILHOTO 00pa30BaHusL.

Takum 00pa3oM, 0Opa3oBaTENIbHBIC TEXHOIOTHUH
mporiecca (pOpPMHUPOBaHKS IKOHOMHKO-Teorpaduue-
CKOM KOMIETEHTHOCTH OOYYaroUIMXCs CPEAHEro Mpo-
(deccroHanbHOrO 00pa30BaHMs MPEICTABISCT COOOM
MeIarOTHYECKUH  MPOIIECC, COACPIKAIIMA COBOKYII-
HOCTh METOJIOB, pOpM M NPUEMOB, HANPABICHHBIX HA
pa3BUTHE SKOHOMHKO-TreorpauuecKux 3HaHUI 00y4a-
FOLIUXCS CPETHETO MPOGECCHOHATHLHOTO 00pa30BaHus.
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Abstract:

The paper considers dry friction from the point of view of nonequilibrium quantum statistical thermodynam-
ics. We consider particles leading to friction as a system of non-interacting particles immersed in a thermostat.
The quantum transitions responsible for the interaction with the thermostat will be dissipative. As a result, the
response function for the external action (applied pressure) is obtained. The paper presents the possibility of a
standard machine for testing materials for friction and wear SMC-2 to determine the parameters of the adhesive
properties of materials. The proposed approaches for modeling the shear resistance in the contact of small-sized
samples depending on normal loading and shear rate with a slight refinement of the equipment of the SMC-2
friction machine make it possible to determine the adhesion properties of materials.

AHHOTALIUA:

B pabore paccMaTpuBaeTCs CyX0e TPEHHE C TOYKH 3pEHUsI HEPABHOBECHOM KBAaHTOBOI CTATUCTHYECKOU Tep-
MOJUHAMUKH. Mu1 paccMaTpuBacM 4aCTHlbl, IPUBOAAIINE K TPEHUIO, KaK CUCTEMY HeBSaPIMOZ[eﬁCTByIOH.[HX 4qa-
CTHL, NOIPYKEHHYIO B TECPMOCTAT. KBaHTOBEIE nepexoabl, OTBETCTBCHHbBIC 3a B3211/IMOZ[€I7[CTBPI€ C TCPMOCTATOM
OyAyT muccHUNaTHBHBIMU. B pesynbTare mosydeHa (GyHKIHs OTKIHKA 3a BHEIIHEE BO3IEHCTBHE (MIPHUIOKCHHOE
naByieHue). B paboTe npencraBieHa BO3SMOXHOCTb CTaHAAPTHOW MAIITMHBI UCTIBITAHUS MaTePHAJIOB HAa TPEHUE U
n3noc CMII-2 anst onpeneneHus mapamMeTpoB ailre3NOHHBIX CBOMCTB MaTepraioB. [IpeaioskeHHbIE TOAXO0 BT IS
MOJICIMPOBAHUA CABHUIOBOI'O COINPOTHUBJIICHUA B KOHTAKTE MaJ'IOFa6apI/ITHBIX o6pa3u03 B 3aBUCUMOCTH OT HOp-
MAJIBHOTO HAarpy>XC€HUsg U CKOPOCTHU CABHIA IPpH HE3HAYUTEJILHOMN nopaGOTKe o6opy1103am/m MAaIllUuHbI TPCHUA
CMII-2 mo3BOJISIIOT ONPenesaTh MapaMeTPhl aJI3€3MOHHBIX CBOMCTB MaTEePHUAJIOB.

Keywords: dry friction, quantum transitions, thermostat, thermodynamics, friction, wear.

KiroueBble cioBa: CyX0€ TPEHHE, KBAHTOBLIC IIEPEXO/Ibl, TEPMOCTAT, TCPMOJUHAMUKA, TPCHUEC, U3HOC

IHocTanoBka mpo0JeMbl

OCHOBHOM NPUYHMHON, MPUBOAALIEH K U3HOCY Je-
TaJleil MeXaHU3MOB M MallluH, sBJseTcs TpeHue. Camo
9TO SBJICHHE HACTOJIBKO MHOT000pPa3HO, YTO TpedyeT
MPUBJICYCHHUS OOJBIIOTO YHCTIA CMEXHBIX JUCIIUIUINH.
Tem He MeHee, MHOTHE aCIEeKTHI ATOTO SBJICHUS SBIIS-
IOTCSl TIPEIMETOM HMHTEHCHBHBIX HCCIEIOBAaHWH M B
HacTosiIIee BpeMsl. 31eCh MPeIaracTcsi HOBBIX MOAX0]
K PAaCCMOTPEHUIO SIBICHNS TPEHUS U, B YACTHOCTH, Cy-
XOT0 TPEHHUSL.

OrpaHM4eHHOCTh CBEJCHUI O TMPOSBICHUH Iapa-
METPOB MOJIEKYJISIPHOM COCTaBIISAIOIIEH TPEHNUS — CIIBH-
TOBOM NMPOYHOCTH aJIr€3UOHHOM CBSI3U 7o U ITbE30K0d(]-
¢ummenTa f MOJIIEKYIIPHON COCTABIIAIONICH IS KaXK-
JIOT0 KOHKPETHOTO HCCIEIOBaHHs TMPeIOnpeeisieT
HCITOJIb30BaHUE JINOO JAHHBIX PAHCC MOJTYUYCHHBIX JIJIA
MOJIOOHBIX MaTEPHAIOB, JIMOO ke BBINOIHEHHUE LieJIeHa-
MIPaBIICHHOTO OIPEENICHIS ITapaMeTPOB MOAEIHPOBa-
HHEM CJIBHWTa Ha MajorabapuTHBIX 00pa3max C Mebio
TIOBBILIEHUsSI OOBEKTUBHOCTH M TOYHOCTH OLEHKH pe-
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3ynbTata. [lomydeHHbIC TaHHBIE NPENCTABIAIOTCS He-
00X0ANMBIMH, B TIEPBYIO OYepedb, ISl IMPOTHO3HOM
OIICHKH TPHOOMEXaHHYECKHX CBOHCTB TPHUOOCHCTEM
MaTEepHaJiOB IIPH HCIHOJIH30BAHUN MAaTEMATHIECKUX
BBIPAKEHUH, KOTOpBIE YCTAHABIMBAIOT B3aHMOCBS3b
MeXIy Ko3pPHUIHESHTOM TPeHHS U TapaMeTpaMy MUK-
poreoMeTpuM KOHTAKTa, aJir€3MOHHON COCTaBIIAIONIEH,
TBEPAOCTBIO, HArpy3KOW MpH IPOSIBICHUU YIPYIOro,
TUIACTUYECKOT0, YHPYro-IIacTHYECKOro JeopMHUpo-
BaHMs 30H (PPUKIIMOHHOTO B3aUMOEHCTBUSI.

AHaJIM3 MOCJIeAHUX UCCIeTOBAHMI U My0IuKa-
i

MexaHn3M H3HOCAa PEXKYIIETO WHCTPYMEHTa
BechbMa ciiokeH. 110 cymmecTByonmM npeacTaBIeHusIM
B 3aBUCHMOCTHU OT YCJIOBHH pe3aHHs MHCTPYMEHT MO-
JKET TIOABEPTaThCsI aATe3HOHHOMY, a0pa3uBHOMY, AU (-
(hy3MOHHOMY, XHMHYECKOMY, OKHCITHTEIIEHOMY H JIPY-
TUM BHIaM H3HOCA. M3HaIIBaHHe KOHTaKTa U pacipe-
JICNICHHE yIeNbHBIX Harpy30K U TeMIIEpaTyp SBISIOTCA
B3aUMOOOYCJIOBIEHHBIMH MPOLIECCaMH, 4TO HEoOXO-
JIIMO YYHTBIBATh IPH pa3padOTKe aHAIUTHYECKUX 3a-
BUCUMOCTEH I pacueTa MHTEHCUBHOCTH H3HOCA NPH
UCIIOJIb30BAaHHUU TEX WIIM HHBIX METOJIOB UHTEHCU(DHKA-
IIUH TIpo1iecca 00pabOTKH pe3aHueM U APYTUMH CIIOCO-
6amu 06paboTku Meramia [1-10].

Teoperuuyeckoe paccMoTpeHHe

MBI pacCMOTPUM TPEHHUE C TOYKH 3PCHUS TEPMO-
TUHAMUKH, UCIIONB3YSl HAlll TMOJXOJ, M3JI0KCHHBIH B
paborax [11, 12].

«KBa3ucBoOOJHBIE)» 3JIEKTPOHBI (MarHOHbI U IIp.)
OyneM paccMaTpuBaTh KaK CHCTEMY HEB3aMMOJAEH-
CTBYIOIIMX 4YaCTHUI], MOTPY>XEHHYI0 B TEPMOCTAT.
KBanToBbIE TIepexojipl, 00YCIIOBICHHBIE B3aWMOJEH-
CTBHEM 3JIEKTPOHOB C TEPMOCTATOM, OyAyT IHCCHIIA-
TUBHBIMH (C BEpOSITHOCTBIO P) B oTiIHuMe OT B3auMo-
JICHCTBUS C BHEITHUM TI0JIeM (C BeposiTHOCThIO F). Jlnc-
CUITaTHUBHBIC TPOLECCHl MPHUBOIAT K TOMY, YTO

d_S _ EZ P__eGO/kT e—ﬁ
dt 24"

i

[peneOperast MaTBIMU YICHAMH U 3aMEHSIS CYMMY

MHTETPaJIoM, ITOTYYUM:
2AS E,—-G°/N
P=——expi—m——— (7
kz KT

Trae AS - IBMECHCHHUEC DHTPOIIUU B TUCCUIIATUBHOM
nponecce; Em — cpenHee 3HaYeHNE SHEPTHH OCHOBHOT'O CO-
CTOSIHUSA 3TIEKTPOHOB (SHEPIHs aKTHBALIH); T — BPEMSI pe-
JaKCALUH.

Jns dyskuuu otkinka @ cuCTeMbl Ha BHELIHEe
T0JIE IMEEeM:

F
=— 8
F+P ®

rae P — BeposTHOCTh JUCCUMATUBHOTO MPOLIECCa;
F ompenensieT BeposATHOCTE Iepexo/ia B BO30YkKICHHOE
COCTOSIHUE 32 CUET MEPBUYHOIO BHEIIHETO IMOJIs, IpHU-
yeM F = 1/1p, T1€ T, — Bpemst *HU3HU BO30Y>KICHHOTO
cocTossHUA. Torma nMmeeMm:

BTOPUYHOE IOJIE BCETa MEHBIIIE IEPBUYHOTO, BBI3bIBA-
IOIIEr0 OTKIMK cucTeMbl. Ilockonbky moacucTeMa
JJIEKTPOHOB OOMEHHBAETCS C TEPMOCTATOM TOJBKO
SHEPrHei, TO COOTBETCTBYIOIIUI UM aHCAaMOJIb YaCTHI]
OyzneT KaHOHHYECKUM. B 3TOM ciydae BEIpaKeHHUE IS
CTAaTHCTHYECKOM SHTPOIINHI NMEET BHUL:

S=—k> fiinf, @)

rae fi - dyukuns pacnpenenenus; K - mocrosiauas
Bonermana. luddepeHupys mo BpeMeH: 1 peodpa-
3ysl, TOJTyYUM:

sk
EzE;(m f,—Inf, \P,f, —P,f,) )

rae Pij - BEpOSTHOCTH TIepexo/ia U3 HAYaIbHOTO |
(c aueprueii Ej) B BO30yX)IeHHOE COCTOSIHHE | (C SHEP-
rueit Ej). Jlmst quccHnaTUBHBIX MPOLIECCOB MPUHIIMIT Jie-
TaJEHOTO PAaBHOBECHS MIMEET BHI:

9P oF
il
—e A
g j Pji
r7e gi, §j - CTaTUCTUYECKHUE Beca A ypoBHel Ei n
Ej. Kanonmueckas QpyHKINS pacrpeneneHus:

) ®)

fy = %eE”’/ ! @

rie cratuctuyeckas cymma: Z=e¢®KT, G - moten-

nuan (cBobomHas sHeprus) ['mdOca cucTeMBI TepMO-

cTat + cucreMa deKTpoHOB. [TooxuM, 4to He KoHDU-

rypalHoHHas 4acTh noreHuuana ['mo0ca iuHelHo 3a-
BUCHT OT KOHLEHTPAIMH 3JIeKTPOHOB N:

e—G/kT — Zh(N):

®)
~G/KT
rae h(N)= co(N)-e ; ®(N) - crarucTude-
ckuii Bec. Omyckasi MPOMEXKYTOYHBIC BBIUYUCICHUS,
HAXO/IMM:

E- —E- _ Ei—Ej
e_Ei/kT 7 1_&92 kT | (6)
KT g,
@ - 1 @
T, 2AS E_—G°N
1+ ——exp| ——————
r k kT

O603Havast MPeIdKCIIOHCHIINATBHBI MHOXKHUTEIb
yepe3 C, Moydum:

D= !

E.-G°/N
kT

[Mocne nuneapuzaunu (10) u yuurtsiBas, uro E —

(10)
1+Cexp| —

paboTa pa3pymeHHS N neeKToB TOBEpXHOCTH,
sneprus ['u66ca G° = U-TS+PV, U-BHyTpenHss Hep-
rusi, S-sHTpomus; T-temneparypa; P-nmaBnenwe; V-
00BeM, st KodduIreHTa TpeHUs OTyIUM:

« _EN EN_EN
-TAS+VAP

mp - GO AGO (11)
rae AU = 0.
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JKCNepuMEeHT

[TapameTpbl MONIEKYJIIPHON COCTABIISIFOILEH ITPE-
JaraeTcst ONPeneyATh B COOTBETCTBUH C METOAUKOI pa-
6otsl Ha aaresuomerpe OT-1 [13] u Ha ycTpoiicTBe C
nprMeHeHrneM chepudeckoro mHAeHTOpa [14], KoTO-
pble NPEAIoNaraloT U3MepeHHe MOMEHTa TPEHUS M;
IPY CIIBUT'E — HAPYILICHUH (PPUKIIMOHHOH CBSI3H chepu-
YECKUX TOBEPXHOCTEH C IUIOCKUMH ITOBEPXHOCTSIMH
00pa3ioB (IWIacTuH) u paanyca (quaMeTpa) IPOCKIUU
orreuaTka Ro(d).

OpHaKO MOJIETMPOBAaHKUE HapylIeHHUs (GppPUKINOH-
HBIX CBSI3€i Oy/eT OCYILECTBICHO NPU CBHUIE C MECTa
JIFCKa OTHOCHTEJIBEHO KOJIOJKH, BEIIOJTHEHHOM, HalpH-
Mep, B (opMe TpeyrojbHHKa C LHIMHIPHIECKON
HAapY)KHOH IIOBEPXHOCTBIO, MHPH COOTBETCTBYIOIIMX
Harpyskax (puc.l a) ¢ cooTBeTcTBYIOImEH NOpPabOTKOM
NpHBOJA HIDKHETO Baja. [Ipu sToMm:

[Tpu 3TOM HCIONIB30BATMCH OOPA3IIBL:

- nast cranu 45 B popme TpeyronbHuKa (puc.1 B) ¢
UMJTUHAPUYECKON BHEIIHEW MOBEPXHOCTHIO, TOJIIIH-
HOW 4 MM, KOTOPBIH 3aKpEIUIIICS B ONPaBKe Ha HETo-
JIBIDKHOM BaJTy MAIIIFHBL,

- JUI IPYTHX METAJUIOB B (popMe AWCKA ITHaMeT-
poM 50 MM U TOMMUHON 12 MM, KOTOpPBIE yCTaHABIIH-
BaJIMCh HA HIDKHEM Baly MAalllMHBI ¥ BPAIAJIUCh.

8
Puc. 1. Memoouueckoe obecneuenue usmepeHus COnpomugneHus nepemeeHuIo npu cosueze:
a — KOHMaKkm mooenvHuvlx 0opaszyos: 1 — ouck, 2 — Konooka, 3 — OONOTHUMENbHBLU 0epaicamentb KOI0OKU;
4 — gunmol Kpenyienuss OONOIHUMENbHO2O 0epicamenst; 5 — Oemanu KpenieHus OUCKd,
6 — nuoicnutl san mawunvl mpenus CML]-2; 6 — y2no6oil Hacpy304HbIll NPUBOO HUICHEZO BANA:
1 — sepxnuii wxus; 2 - pviuae 2py308,; 3 — 02panudument Xo0d pbluaza epy308; 4 — HUNCHUL WKUS,
5 — epy3; 6 — omneuamox konmaxkma, N=280H: 1 — konoodka, 2,3 — nepumempul paciemnulx niowjaoet

- MaKCHUMAaJbHBIA MOMEHT CIBHTa OIIPEIEIHUTCS
CaMOIIHCIIEM Ha TT0JIe MacIITaOHOM JICHTHI TPU PUKCH-
POBaHHOM TIOBOPOTE HA YIOJI O C OIPEACICHHOW
HaTpy3KoH, MPUKIagsIBaeMON K HIDKHEMY Baiy (puc. 1
6). Macca rpy3a onpeneiauT CKOPOCTh CIIBUTA;

- IUIOIIAJb B3aUMOJEUCTBUSI MOBEPXHOCTEU Tpe-
HUS ONPEACTUTCS OTICYATKOM Ha MHUJUTUMETPOBOH Oy-
Mmare (puc.l B).

Jns onpoOoBaHMS METOIUKU HCIOJIH30BAIUCH
CJICAYIOIINE TPUOOIOTUIECKUAES CHCTEMBI MATEPUAIOB:

- «40X - cramb 45»;

- «12X2H4 - cranb 45»;

- «45XH2M®A - ctaib 45.

KoHTakTHOE B3auMOAEHCTBHE MOAEIUPOBAIOCH
6e3 cMa304HOTO MaTepHaa.

3 S&73.17 MM

W3mMepeHus: npoBOAMIM B TaKOH MOCIEI0BATENb-
HOCTH. JIUCKU U3 COOTBETCTBYIOIUX MATEPUANIOB 3a-
KPEIUISUTMCh Ha HIDKHEM Baly MamuHbl TpeHus. Ko-
JIOJIKA pa3Mellajach B JOMOJHUTEIBHOM JiepKaTelne,
(uKcHpoBaTach BUHTAMH B IITaTHOM JepkaTelie, Ko-
TOPBIA 3aKPEIUIsUICS HAa BEPXHEM Baly MAIIWHBI Tpe-
Hust. Jlajee KOJOIKa MPHXUMAJIach ¢ COOTBETCTBYIO-
el CUIION K JUCKY C ITOMOILBIO 3aIpy304HOr0 BUHTA
MamuHbl TpeHus. Harpyska uMmena 3Hauenus B 140H,
185H, 230H, 280H. [anee nuck casurajics ¢ Mecra —
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MIPOBOPAYMBAJICS ¢ TIOMOIMIBIO TPy30B 5 (puc.l 0) Ha
(ukcupoBaHHBIN yron o. Bpemst Ha yrioBoe mepeme-
IIEHHE W OTIPEeNessuIo CKopocTh capura — t1=0,43 c u
t=1 c. Cpennee TuHEHHOE IIEpEeMEIICHUE AUCKA COCTa-
B0 |=4,5 mm. TIpu 5TOM camortucert Ha TpHOOTpamMMe
(hukcupoBal BpeMEHHOE CONPOTHBJICHHWE CHIBHTA IIO
OTKJIOHCHUIO OT HYJICBOTO 3HaucHHs. MOMEHT TpEHHUS
OTPENENSIICS CPEJHUM CTATHCTHYECKUM C COOTBET-
CTBYIOIIMMH JTUCTIICPCUSIMHU IO KOJUYECTBY OIBITOB
(n=8) mpu ckopoctsax casura: v1=10,16+0,8 mm/c,
12=5,08+0,6 mm/c. CpenHsis CTaTUCTUYECKAs JHCIIEp-
cus T umena 3HaueHus Dinin=0,5 MIla, Dmax=1,13 MIla.
[IpouHOCTh anre3MOHHOM CBSI3U IPU  CABUIE
(cmBUTOBOE COIPOTHBIICHHE MOJEKYJSIPHOW CBSI3U) —
TaHTEHIMAJIbHAS TIPOYHOCTH 7 OIPENEIsIachk B COOT-

BETCTBHH C BBIPAKCHUEM:
T= |—° (12)

r-S,

rae M; — MOMeHT TpeHus npu capure, H-M; r— pagyc

TMcKa, M; Sp — IUIOIIA/Ib OTIICYATKA, MM,

I'pauueckass ammpokcuManusi OCPEAHEHHBIX
JAHHBIX B BUJE JTMHEHHBIX 3aBUCUMOCTEH C 00paTHOU
9KCTPAIOJISIINEH CIIBUTOBOTO CONPOTHUBIICHNUS IIEpeMe-
LEHUH npuBeneHo Ha puc.2. IIpu aTom o napamerpam
TUHUKA TpeHnma B mporpamme Excel ompenmeneHsr ux
YPaBHEHHS M JTOCTOBEPHOCTH aNIpOKcHManuu R2, pe-
3yJIbTaTHl IPUBEACHBI B Ta0. 1.

AHanu3 TOJyYeHHBIX pPe3yJIbTaTOB CBUJETEIb-
CTBYET O pealn30BaHHOI BO3MOXKHOCTH 3KCIIEPUMEH-
TQIBHO  ONpENeNATb  IHapaMeTphl  aAre3MOHHBIX
CBOMCTB, HallpuMep, PacCMOTPEHHBIX TPHOOJIOTHYE-
CKUX CHCTeM MeTajuloB. IIpu 3TOM uHcIeHHbIEe 3Haue-
HUSI TAPAMETPOB HE PACXOAATCS C TOAOOHBIMH PE3YIIb-
TaTaMmH, MpeCcTaBIeHHBIMA B pabote [13]. Ilpexsapu-
TEJIHO TONYyYCHHBIE PE3yNIbTaThl yKa3bIBAalOT Ha TO,
YTO CYMIECTBYIOT PEXHMBI KOHTAKTHOT'O B3aHMOJEH-
CTBHS TIO HAarpyske, IpH KOTOPHIX IIPU BBITOJHEHUH
pacdeToB KO3 QUIMEHTa TPEHUS yIUTHIBATh MOJICKY-
JSIPHYIO COCTaBJIAIOIIYI0 HE LEJIecooOpa3Ho, IMo-
CKOJIbKY OHa HAYMHACT IMPOABIATHCA TOJIBKO C HCKOTO-
poro naBieHUs B KOHTAKTE.

40

TanrenumnaibHas IPOUHOCTD T, MITa
— [3%] () 2
wn = wh (=] L

-
=1

n
3

0 20 40 60 30

100 120 140 160 180 200

JlaBnenue B 30He KoHTaKTa p, MIla
Puc. 2. 3asucumocms maneeHyUAIbHOU NPOUYHOCMU A02E3UOHHOU C8A3U cmanu 45 om daeieHus npu cKopo-
cmu cosuea 10,1620,8 mm/c: 1 —12X2H4,; 2 — 40X, 3 — 45XH2MDA;
4 — mouku 0bpamHoU IKCMpaAnoasyuu

B cooTBeTcTBHUM C TaHHBIMH, IPUBEICHHBIMHU Ha
puc.l aHaAIMTHYECKH OMNpEeHeNeHbl KO3 (UIMESHTHI
TpeHUs MOKos (2) — KOd()(UIMEHTH! CIETUICHHUs I0-
BEPXHOCTEH, [0 KOTOPBIM ITOCTPOEHBI rpaduuecKue 3a-
BHUCUMOCTH (pHC.2), OTpakalone XapaKTep ero u3Me-
HEHHS.

08 — (13)

Ul
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Tabm. 1.
IMapaMeTpbl aNNPOKCHMALUH YKCHEPUMEHTAJIbHBIX AAHHBIX 1151 TPHO0IOTHYECKHX CHCTEM MaTepPHAJIOB
[Mapametp 12X2H4 — cranb 45 45X2M®A — cranp 40X — cTanb 45
45
Bun ypasuenus 7=036p+1344 | r=011p+358 | r=0,28p+10,27
JlOCTOBEPHOCTH aNMPOKCHMAITIH R2 0,98 0,99 0,9
[Ise30Kx03¢ durreHT f 0,36 0,11 0,28
TaHreHIMaIbHast IPOYHOCTH 7o, MIa >0 mpu p=~37 MIla 3,58 >0 pu p=~36 MIla

03

01

Rest fricion coefficient py

0 50 100 150
Pressure in the contact zone, p, MPa

a)

03

02

0.1

Rest friction coefficient py

0 50 100 150 200
Pressure in the contact zone, p. MPa

b)

03

=
Mo

Rest friction coefficient py
[ =]
-

100 150 200

Pressure in the confact zone, p, MPa

c)

Puc. 2 3asucumocmu usmenenus: KO3ghduyuenma mpenus NOKOsi O KOHMAKmHoz2o oagienus: a - 1 -
12X2H4; b - 40X; ¢ - 45XH2MFA

O06cy:xneHne pe3yabTaToB IKCIIEPUMEHTA

AHaJM3 MOJyYeHHBIX Pe3yJIbTaTOB YKa3bIBAET HA
ciefmyromiee. YCTaHOBUBIIEECS 3HaueHHE KodpQuin-
€HTa TPEHUsI MPOSIBISIETCS] B 00JIACTH BBHICOKUX KOH-
TAKTHBIX JJABJICHUIA:

- IUTSL CHCTEMBI MaTepUaioB «cTanb 45 - 12X2H4»
Ho=0,27 mpu p>140 MIla;

- IS CHCTEMBl MaTepHalioB «cTaimb 45 - 40X»
1o=0,23 pu p>160 MIla;

- UL CHCTEMBl MaTepHajoB «cTanb 45 -
45XH2MFA» p10=0,13 npu p>130 MIla.

3aKOHOMEPHOCTH XapaKTepa N3MEHEHUS K03 hu-
[MEHTA TPEHUSI OKOsI OTIINYAIOTCS APYT OT Apyra. Tak
qutst cranieit 12X2H4 u 40X ¢ pocToM KOHTaKTHOT'O JaB-
JICHUSI CHJIBI CLETIJICHUS PACTyT JI0 HEKOTOPOTO 3Ha4e-
HUS, a T1oToM crabmmmupyores. s  craip
45XH2MFA Hao00poT yMEHBINAIOTCS C ITIOCIENYI0-
el crabunmzanuei. [puuem i cramu 12X2H4 cko-
pocTh pocrta BbIle, yeM it 40X.

PaccmoTpuM Temeps 3aKOHOMEPHOCTH O Xapak-
Tepe N3MEHEeHHS KO PHUIMEHTa TPESHHS TOKOS C TOUKH
3penus ypasHeHus (11).

OxcriepuMeHTHl B pabdote [15] mpoBoaumiucs s
W3y4YEHUS! acleKTOB CYXOrO TPEHHUS «TJaJKUX» IO-
BEPXHOCTEH KPEMHHUEBBIX MOHOKPUCTAIITMYECKUX T1J1a-
CTUH, NOKPBITBIX SiO2, B MIMPOKOM JAHANa3oHe OCTa-
TouHbIX AaBnenuii ot 10° no 1078 Tla. DxcrepuMenThI
TIOKa3bIBAIOT, YTO IpaduK KOdPPHUIIMEHTa JUHAMHYE-
CKOT0 TpeHus, fy, B 3aBUCHUMOCTH OT OCTATOYHOTO JaB-
neHud, P, U1 TIagkuX MOBEPXHOCTEH CIOXHEe, YeM
JUIL  «TPaTUIMOHHBIX» TIOBEPXHOCTEH, W IOITBEP-
JK/TaeT CYIIECTBOBAHME YETHIpEX TUAMa30HOB JaBIe-
HUS C pasMuHBIM ToBeaeHueM fq B kaxmoit: (1) mo-
BEPXHOCTHOE HaTsDKeHHe, (2) kBazupszkoe, (3) aare-
3UBHOE U (4) KOTe3MOHHOE TPEHUE.

[Mosenenue fq B 06macTn napnenmii P = 102-10-°
[Ta obecnieunBaeT OCHOBY KpHTEpHs (OPMYIHPOBKH
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9pe3BhIUaiHO BBICOKOTO Bakyyma. KoaddummeHt tpe-
nus fy yMeHbIIaeTCA ¢ NaBJIEHUEM B IUANA30HE CBEPX-
BbICOKOro Bakyyma P = 102-107 [1a u yBenuuupaeTcs
B nnanasone nasnenus P <1077 I1a.

0,5 T T T T

0,4

0.3

0,2

0.1

CyMMapHbIi KoadbuumMeHT TpeHus, f,

0,0 1 1 1 1

LNaeneHue, MNa
] 1 ] ] 1 ]

10° 10° 10" 107

10* 10"

10° 10" 10° 10° 10" 10°

CymmapHbI KoathULMEHT NokpbITua, O,

10" 107

Puc. 3 Dxcnepumenmanvias 3a6uUcumMocme KodQhuyuenma mpenus om 6aKyyma u om Kodphguyuenma nokpbi-
mus oas napwt Si-Si [15]

Ha puc. 4 MpUBCJicHAa 3aBUCUMOCTDb KOBq)CI)I/H_[I/IeHTa TPCHUSA OT AABJICHUS AJIA KOHTaKTHOM Hapel CTAJIb-CTAJIb,

B3siTast U3 padboTwl [16].
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Puc. 4 3asucumocms kod3pdhuyuenma mpenust om 0aeienus Ousk KOHMAKMHOU napsvl cmas-cmans [16]

VYpaBuenue (11) mokaseiBaeT, 4YTO 3aBUCUMOCTD
K03(dHUnneHTa TPEeHHUs OT JaBJICHUS Ul KOHTAaKTHOM
naps! onpenensercs 3HakamMu VAP n TAS. B tpubocu-
cremax (mo W. Ilpuroxxuny), 3T0 mposBiseTcs B o0Opa-
30BaHUM AWCCUIATUBHBIX CTPYKTYpP ABYX THIIOB: IEp-
BBIH THIT — pABHOBECHBIE CTPYKTYPHI, KOTOPBIE 00pa3y-
IOTCS B IIpo1iecce MpupabOTKH U 10 UX (OPMHPOBAHUH
JIOCTUraeTcd MUHUMAJIbHOE MPOU3BOACTBO IHTPOIHHU.
JuccunatuBHbIE CTPYKTYpPBl BTOPOrO TUIA — HEPABHO-
BECHBIE, UX YCTOWYMBEIE CBOIICTBA OMPEEINAIOTCS 3Ha-
KOM HM30BITOYHOTO IPOM3BOJCTBA SHTPONHH. YCIO-
BUEM nX 00pa3oBaHuUs B TPHOOCHCTEMAX SIBIISIETCS TTO/1-
BOJ JIOTIOJIHUTENBbHOM BHeLIHEH sHepruu [17]. lanHbie
CTPYKTYpbl paboTaoT MO NPHUHLIUIY MOJAEPKAHMI
MaKCHUMaJIbHOTO YPOBHS HaJE)KHOCTH IIPH M3MECHEHUH

BHEITHUX YCJIOBHH TPEHHMsI, 5TO JOCTUraeTcs MoJIep-
YKaHUEM PaBEHCTBA AMHAMUYECKHUX MPOLECCOB ILTIOC U
MuHYyC nuccunanyu [ 18].

VYpasuenwue (11) moka3piBaeT, 4TO TEPMOIUHAMHU-
YEeCKH BO3MOXKHBIM SIBJISIETCS] CAMOOPTaHU3aIINS HOBBIX
CTPYKTYp, KOTOpast IPUBOANT K 00JIee COBEPIIEHHOMY
MEeXaHU3My TPEeHHs, 4eM rpaHudHoe. OcoOeHHO 3TO
cienyer u3 rpaduka puc. 3, KOTOPBIA MOATBEPKAAET
CYIIIECTBOBAHHUE YETHIPEX TUAIIA30HOB JIABICHHS C pa3-
JIMYHBIM HOBeleHHEM Ko duimeHTa TpeHus..

BoIiBoaBI U IpeIIOKEHUS

MBI paccMaTpuBaeM YACTHIBI, MPHUBOMSANINE K
TPEHHIO, KaK CHUCTEMY HEB3aMMOJCHCTBYIOLIMX 4Ya-
CTHII, TIOTPY)KEHHYIO B TepMmocTar. KBaHTOBEIE Tepe-
XOJIbI, OTBETCTBEHHBIE 32 B3aNMOICHCTBHE C TEPMOCTA-
TOM OyIyT IMCCHITATUBHBIMH. B pe3ynbraTe moiaydena
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(yHKIIMS OTKIIMKA 32 BHEITHEEe BO3IEHCTBHE (TIPUIIO-
JKEHHOE JIaBJICHHE).

OKCIEepUMEHTAIBHBIC 3HAUYCHHS IapaMeTPOB MO-
JIEKYJSIPHOW COCTABILIONICH TPEHHS To U [3, TOTyUYeH-
HBIE Ha HATYPHBIX 00pa3max jaeraneii 00beKTOB Mallu-
HOCTPOEHHS C IPUMEHEHHEM IIPEIIOKEHHOTO TTOAX01a
M03BOJISIIOT MOJTy4aTh OoJiee TOYHbIE MPOTHO3HbBIE 3HA-
YEeHUS XapaKTepUCTUK TPEHUs U W3HAIIMBAHUS Marte-
puanos. Hanpumep, onpeaenats ko3 GUIUESHT TPEHUS
B 3aBHCHMOCTHU OT BHJA KOHTaKTa U YCIOBUH KOHTaK-
TUpPOBaHMS (IUIACTHYECKUH, IIEPOXOBATHINH; YNPYTH,
IIEPOXOBATHIH; €TUHUYHBIN YIIPYTUii, TPUPaOOTaHHBIH
YIOPYTHI U JIp.), KOTOPBIX SBISETCS OJHUM U3 TapaMeT-
POB PacYETHOM OLICHKH WHTEHCUBHOCTH M3HAIIMBAHUS
[19], urcna MUKIOB IO pa3pylIeHUs MaTeprana. A 1mo-
CKOJIbKY aATE3HOHHAs CBSA3b (pOpMHUpYETCs ¢ yd4eToM
BPEMEHH KOHTAaKTa, TO B OONBIIEH Mepe Takue CBeje-
HUS [IeJIeCO00pa3Hbl U1l MEXAaHU3MOB C PEBEPCHBHBIM
JABHIKXCHUCM. OTCyTCTBI/Ie O6'I)GKTI/IBHI)IX JaHHBIX II0
napaMmeTpax MOJIEKYJIIPHOM COCTABILAIOLIEH CUIIbI TPE-
HHUSl CHMXKAaeT TOYHOCTh PACYeTOB, YTO HE MCKIIOYa-
eTcsl, KOT/Ia MCCIIe0BATEeNIN UCIIOIB3YIOT CIIPaBOYHbBIE
JaHHBIC, MOJY4YCHHBIC J'II/I6O JJIA YUCThIX MCTAJlJIOB,
00 Ui MPUONIDKCHHBIX 10 MEXaHWYECKHM CBOM-
CTBaM Ul PacCMAaTPHBAEMBIX B Ka)KIOM KOHKPETHOM
clydae.
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AHHOTALIMS:

B cTathe o0ocHoBaHa H€O6XO}11/IMOCTI> TCOPCTUKO-NIPUKIATHOI'O 1 HAYYHO-HUCCIICJOBATCIILCKOI'O 0T6opa KaH-
JIUJATOB HA PYKOBOJAIIME JOJKHOCTH B cucteMy MB/I Ykpaunsl. PackpsIThl crieiytoie KpUTepuu: yupaBieH-
YyeCcKuu TNMOTCHIMAJTI KaK ONTUMAJIbHAasA CTPYKTypa U KOMIETCHINA pallUOHAJIBHOT'O UCIIOJIb30BaHUA YIIpaBJICHYC-
CKOM ACATCIIbHOCTH, COMAJIbHO-KOMMYHUKATHBHAasA KOMIETCHTHOCTb KakK 6anch JIMYHOCTHBIX NMEPEMEHHBIX U
CIOCOOHOCTEW HEOOXOAMMBIX JJIsi MOCTPOeHUS A(P(PEKTUBHOTO KOMMYHHKATHBHOTO JEHCTBUS; COBMECTHAs
YIIpaBJICHYCCKAA ACATCIBbHOCTD KAaK aKTHUBHOCTD, MPEAIIOJararomas KOJJICKTUBHOC PCHICHUC HpO6J‘IeMH B IIpoO-
necce 06H.[6HI/I$[ C APYTHUM PYKOBOAUTCIICM U MMOAYMHCHHBIMU; YIIPaBJICHYCCKAs I/IHTGHCI/I(I)I/IKaI_lI/IH KakK IIOBBIIIC-
HHUC MPOU3BOAUTCIIBHOCTHU TpYyAa, IIYTEM HCIOJIb30BAHUC PCCYPCHBIX BOSMO)](HOCTeﬁ, yxoaa oT 1a0JIOHHOCTH U
CKJIOHHOCTH K pucKy. [IpencraBieHnii MaTepran MOXKeET OBITh MCIIOJIB30BaH MpH pa3paboTKe JOPOKHOW KapThI
JAIBHEHIIETo peOPMHUPOBAHISI OPTAaHOB MPABOIOPSIKA Y KPaWHBL

Abstract:

The article provides for the necessity of a theoretic-applied and scientific-research selection of candidates to
the head positions to the system of MIA of Ukraine. The following criteria are determined: a managerial potential
as the most suitable structure and competence of a rational use of managerial activity; a social-communicative
competence as a balance of personal variables and skills required for creation an effective communicative action;
joint managerial work as an activity providing for a collective problem solution in the process of interaction with
another manager and subordinates; managerial intensification as a development of labor productivity by means of
application resource capabilities, avoiding of conventionality and tending to risks. The represented material can
be used within the designing a roadmap for further reformation of law enforcement authorities of Ukraine.

KiroueBble c10Ba: pyKOBOIUTENb, 0TOODP, KPUTEPHUH, YIPaBICHISCKHA TOTSHIIHAI, CONUAIEHO-KOMMYHH-
KaTHBHasl KOMIICTCHTHOCTb, COBMECTHAs YIIPABJICHYCCKAA ACATCIIbHOCTD, YIIPAaBJICHYCCKAA I/IHTCHCI/I(I)I/II(a]_II/IH.

Keywords: manager, selection, criterion, managerial potential, social-communicative competence, joint
managerial work, managerial intensification.

IToBbllIeHNE EUCTBEHHOCTH OPTraHOB IIPaBOIO-
psnka YKpanHBI HalpsIMYIO 3aBUCHUT OT 3()h(HEeKTHBHO-
CTH BBINOJHEHUS MPOECCHOHANBHON yIpaBieHYe-
CKOM JEATENIFHOCTH €€ KOMaHIHBIM COCTaBOM, YTO B
CBOIO 04epe/b 00ycIaBIMBaeT HEOOX0IMMOCTh COBEp-
IIEHCTBOBAaHMs OTOOpa KaHIMAATOB Ha PYKOBOJSIINE
JOIDKHOCTHU B Oprasbl ¥ MOApa3fAeleHus
MBJI YkpauHsl.

PykoBogurens B cucreme MBJI VYkpaunsl, kak
YIIPaBJIEHYECKOE 3BEHO, BCera ObUT M OCTAaHETCS 3Ha-
YUMOH (PUTYPOH, 3TO TIPEACTAaBUTEIH UCTIOTHUTEIFHON
BJIACTH, JIUIO, HA KOTOPO€ O(QHINAIBHO BO3JIOXKECHBI
(hyHKIMH MEHEPKMEHTHPOBAHUS B 4acTH «obecmeue-
HUS (OPMHUPOBAHUS W peaH3alMy TOCyIapCTBEHHOM
TIOJIMTUKU B cepe 3aIuThl IpaB U CBOOO]] YeIOBEKa,
Y TpakIlaHWHA, COOCTBEHHOCTH, MHTEPECOB OOIIECTBa
U rocynapctsa B nenom» [6]. Iloatomy, UMEHHO OT py-

KOBOJIMTENSI, KaK OPTaHU3aToOpa M KOOPAMHATOPA, 3aBH-
CUT WCIIOJTHEHUE BO3IJIABISEMBIM JINYHBIM COCTABOM
(CTPYKTYpHBIM MOIpa3/ieIeHneM ), TOCTABJICHHBIX CITy-
JKEOHBIX 3a1a4.

Jo pedopmupoBanus cucremsl MB/] Ykpaunsl,
BEJIOCh JIOCTATOYHO HAYYHBIX JUCKYCCHUM OTHOCH-
TEJNIEHO crielu(UKH 0TOOpa KaHAMIATOB HA CIYXKOYy B
opraubl ¥ noapaszenenuss MBJl Ykpaunst (H. Anyd-
pues, A. bannypka, B. bapko, C. bouaposa, H. JIpIBak,
E. 3emnsuckas, P. Kamoxusiii, 0. Konnpatses, II.
IMuntokos, B. [lnmumkus, A. Apmeim u ap.). OgHako, B
ciencTBuM npeodpazoBanns MBJ] YkpanHsl B BeJJOM-
CTBO €BpOIIeiicKoro 06pasiia, KOTOpOMY B IIEPBYIO OUe-
penb OMKHO JOBEpsieT OOIIECTBO, OCOOCHHO €€
YIIPaBIEHIECKOMY COCTaBY, BO3HHKIIA HEOOXOAUMOCTh
B HOBOM MHCTPYMEHTE 0TOOpa, OoJiee yHHUBEpCaIbHOM,
MIPOTHOCTUYHOM, HAJIEKHOM U IJ1aBHOE BATHIHOM, YTO
1 00YCIIOBHJIO II€JIb MPECTABICHHOTO MCCICIOBAHUS,
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a IMEHHO — TIOMCK KPUTEPUEB I 0TOOpa KaHIUIATOB
Ha  PYKOBOAAIINE  JOJDKHOCTH B CHCTEMY
MB/JI Vkpaunsl.

B naugane oOpaTtuMcs K MOHATHIO KKPUTEPHID» (OT
rped. KpUnplov — Mpu3HaK, CIIOCOOHOCTh pa3InICHNUS,
CPEICTBO CYXIEHHs). JTO OCHOBaHWE OIS OLEHKH,
omnpeieseHust Wik Kiaaccudukarmu uero-To [2, ¢. 349];
MEpHUIIO0, Jarollee BO3MOXKHOCTh OLICHUBATh TO, O U€M
UET pedb; 3aBUCUMOCTD KaKHX-JIHOO MapaMeTpoB CH-
CTEMBI; IpE/ICTaBIEHHE, KOTOPOe MpH (HYHKIHOHHPO-
BaHUM CUCTEMBI CAMOYIOBJIETBOPSAETCA ITyTEM €ro MuU-
HUMU3auuu Ui mMakcumuzanuu [4]. To ects, kpurte-
puii  — 3TO BO3MOXHOCTh KJIacCHUKAUUU U
OLICHMBAHMS, KOTOPAs Pa3pbIBHO CBS3BIBACT TEOPUIO U
MPaKTHUKY, TaK KaK KPUTEPUEM NTPABIIIBHOCTH TEOPETH-
YECKUX BBIBOJIOB, KaK M3BECTHO, SBISIETCS TOJIBKO €€
MPaKTHIECKOE MCIIOIb30BaHHUE.

Kpurepwnii BoicTymaer oOpa3noM, B CpaBHHUTEINb-
HOM aHaJIM3€ C KOTOPBIM, MOKHO YCTAHOBUTH COOTBET-
CTBHSI, TPUOIMKEHNUS K HEKOH HOpMe U TaKuM 00pa3oM
OLIEHUTH HccienyeMblil 00bekT. IloaToMy, onpenenus
JICiCTBEHHBIC KPUTEPHUH, CTaHET BO3MOXHBIM Kade-
CTBEHHBIH 0TOOP MPETEHACHTOB.

OOpatM BHHUMaHHE, YTO IIOJ IOHSATHEM JeH-
CTBEHHBIC KPUTEPUH, TIOHUMAETCS HE TOJIBKO COOITIOE-
HHE TIPOLEAYPhl NPOBEACHUS KOHKypca (0OBsIBICHHE
KOHKYpCa; TIEpPBUYHOE O3HAKOMJICHHE C IOKYMEHTAMH
MPETEH/ICHTOB; cobecenoBaHue; mNpodeccrnoHaNIbHOE
TECTUPOBAHKE), a OTOOP MOWCTHHE YNPABJICHIIA, IPO-
(eccuonana cpoero aena. dopmanuM 3aMeraeTcs
00BEKTHBU3MOM M OMNEPAaTHBHOCTHIO, a JUCKPHUMHHA-
IIUS] U CeTperanys OCTaroTCs B CTOPOHE, KaK Mepexu-
TOK MpOIUIOro. JIOMKHOCT PYKOBOAWTENS CTaHO-
BUTBCS IOCTYIIHOM, KOPIIOPATUBHO OTKPBITOM, U camoe
IJIaBHOE, OPUEHTUPOBAHHOI Ha KayeCTBEHHOE U 3(-
(heKTHBHOE BBINIOJHEHHE IPO(ECCHOHANBHON yIpaB-
JICHYECKOH JIeSITebHOCTH.

MBEI OTHOCTRIO pa3zernsieM MHeHHe A. YpOaHo-
BHYA, YTO B ITOBCEJTHEBHOM YIPaBICHYECKOH NEsITEINb-
HOCTH, KaKAbIH PYKOBOJIWTENb INPU3BAH PEaIM30BbHI-
BaTh clieyronye (QyHKINN OTBEYas Ha ONpe/ieTICHHbIC
Borpocsl [7, ¢. 395]:

— poJIeBasi: MCUXOJIOTHYECKU «OCBOUTHCS» B HO-
BOW 17151 ce0s1 pOJIM U MOHSATH ee «M3HYTpm» («KTo st kak
PYKOBOJIUTENH?»);

— MOTHBAIIMOHHO-CMBICJIOBas: OOpeTeHHe JIHY-
HOCTHOTO CMBICIIa HOBOI MPEAMETHON AEATEIbHOCTH
(«B ueM cMBICT TOTO, YTO 5 JICNAI0»);

— CEJIEKTUBHAs: NMPOJYKTUBHOE OCBOEHHE OKpY-
JKaroleld COIMaILHON cpelibl, BEIOOP JIYYIIHX CIIOCO-
00B pemeHns ynpaplieHYecKHX 3amad («UTo M Kak
HY’KHO MHE JelaTh B KauecTBe pykoBojautens? Ilo-
YeMy 3TO HYXKHO JIeJaTh UMEHHO Tak?»);

— OOBsACHHUTENIbHAS: TOHUMAaHNE TPUINHHO-CIIe]I-
CTBEHHBIX CBA3EH IeATeNbHOCTH («YTO MPOMCXOANT B
MOeH TeKyllel yrmpaBjeHYeCKON NesATeIbHOCTH U TMO0-
qemy?»)

— MPOTHOCTHUYECKAs: POTHO3 BEPOSATHOTO pa3BH-
TSI COOBITHH B yNpaBJICHYECKOH AEATETHHOCTH U I10-
JydeHUE BapUaHTOB pearupoBanus («4To MoxkeT mpo-
n3oiiti B Oynymem? UTo HyXHO JesaTh, €CIM IPO-
W30MIET HEraTUBHOE?»);

— pemnpe3eHTaTHBHAas: IMO3MLMOHHPOBAaHHE ceOs

10 OTHOILICHHUIO K JPYTUM (K HOAYMHEHHBIM, KOJUIEraM
10 «TOPU30HTAIINY, K BBIMIECTOSIINM PYKOBOANTEIISIM)
(«C xem s? Kak Bectn cebs B curyamun « — apy-
THEN?»).

3aja4a yCIEIIHOTO PYKOBOAUTENS — CIIENaTh Op-
TaHMU3ALHUIO pe3yabTaTUBHON 1 3ddexTuBHOM. [TepBo-
HayaJIbHO CKJIAJBIBAETCS MHEHHUE, YTO JOCTATOYHO 3a-
HUMaTh COOTBETCTBYIOUIYIO JIOJDKHOCTH, YTOOBI BBI-
MOJHATh ~ NMPO(QECCHOHANBHYIO  YIPABJICHUECKYIO
JIeATEeNIbHOCTh, OJJHAKO HE MEHEe Ba)KEH ee BHYTpEH-
HUM, ICUXOJIOTUYECKUN CMBICI.

B cBsi3u ¢ BbIIIE M3II0KEHHBIM, KPUTEPUSIMH TIPH
oTOOpe KaHIWIATOB Ha PYKOBOASAIINE MOJDKHOCTH B
cuctemy MBJI Ykpausbl, TOMUMO COOTBETCTBYIOLIETO
00pa3oBaHMsA, TEOPETHIECKUX 3HAHUH U TPAKTUUCCKUX
HaBBIKOB, YIPABJICHYECKOTO OIBITA, COCTOSHHUS 310PO-
BbSl M (PU3NIECKON MTOTOTOBKH, MPOPECCHOHATBHBIX U
JIMYHOCTHBIX XapPaKTEPHCTHK, TOJKHBI OBITh:

— YNpaBJICHYECKUH MOTEHIMAN KaK ONTHMalIbHas
CTPYKTYpa ¥ KOMIIETCHIHS PAlIOHAJIBHOTO UCIIOIb30-
BaHMs CPEJICTB M METOJIOB yNPABJICHYECKON JIEesATENb-
HOCTH 3 LIEJIbI0 JOCTHXKCHUS TTOCTaBICHHOM 1ieu [ 3, .
116];

—  COLMAJIbHO-KOMMYHHUKATHUBHAs  KOMIICTCHT-
HOCTH KaK OajlaHC JINYHOCTHBIX IIEPEMEHHBIX (IKCTpa-
BEpCHs, YMOIMOHANbHAST YCTOMYMBOCTD, LIEIEHANPAB-
JICHHOCTB) U CIOCOOHOCTEH (YMEHHE NaBaTh W IIOITY-
4aTh OOpaTHYIO CBSI3b, TOBOPUTH, CIYIIATh, CIBIIIATS,
HarpaxiaaTth, CIJIa)KUBaTh, 3HATh PABHIA), HEOOXOIH-
MBIX JUIS TOCTPOEHUs 3()(HEKTUBHOIO KOMMYHHUKATHB-
Horo aeiicteus [5, ¢.20];

— COBMECTHasl yIpaBJIeHUeCKast IeSITENbHOCTD KaK
AKTHBHOCTH PYKOBOMTEJIS, IIPEJIIIOIAraroIas KoJuieK-
TUBHOE peIeHue o0Iel mpobieMsl B mporecce ooriie-
HUS (HETIOCPEJICTBEHHOTO / OMOCPEIOBAaHHOTO) C IPY-
ruM pykoBoauteinem [8, c. 54];

— ynpaBlieHYeCKasi MHTEHCH(HKAIMS KaK IMOBbI-
IIeHHE TPON3BOIUTEILHOCTH COOCTBEHHOT'O TPY/Ia ITy-
TeM aKTHBHOTO HCIOJB30BaHUE PECYPCHBIX BO3MOX-
HOCTEH, yX0/1a OT CITyKeOHOH MabIIOHHOCTH U CKIJIOH-
HOCTH K ONPaB/IaHHOMY PHCKY.

«CornacHo CyIIECTBYIOIIUM CTEPEOTHIIaM, He-
IBHBI MEHEDKep JOJDKEH OBbITh 3HAIOLIMM, Lielie-
YCTPEMJICHHBIM, JOTOLIHBIM, METOIMYHBIM M PacTo-
porHbiM. OH OpraHU30BaH, palMOHAJICH U PaccyanuTe-
neH. OH — HaJIeNeHHBIN Xapu3MOM MPOBHEI], KOTOPBIHA
TOTOB MJTH HA PUCK U IIPUBETCTBYET NPeOOpa3OBaHusI.
OH OT3BIBYMB W YYTOK K IOTPEOHOCTSM APYIHX JIIO-
neii» [1, c. 25].

OnHako, WJIEaJbHBIX PYKOBOJMTENb HE CyIIe-
ctByeT. [IbITaThCsl €ro HalTH, OPraHU30BaB IPUCTAIIb-
HBII U CTpOXaHIINiT KaJPOBBIi 0TOOP, OECCMBICIEHHO.
«XOopomuM PyKOBOJUTEIEM JAETA0T HEe 3HAHU, a TO,
4YTO 4eNoBeKk coboi mpencrasisier» [1, ¢. 213]. Ilo-
3TOMY, OCHOBHAs 3a[a4a KaJ[poOBOro 0TOOpa yInpaBJIeH-
LIEB — 3TO BBISBJICHHE MOTEHIMAIBLHOTO BBICOKOIPO-
(heccHoHaNbHOTO KaHIU/IaTa, TOTOBOTO K YIIPABJICHHIO
JIFOJIBMH U COOCTBEHHOMY Pa3BUTHIO.

BriBoa. [IpoBenenue otOopa ynpasiieHIIEB Ha OC-
HOBE BBIIIE M3JI0KEHHBIX KPUTEPUEB MOBJIMACT HA Ka-
YECTBEHHOE KaJpoBoe 00ecIieueHNe JIeSITEINbHOCTH CH-
crembl MBJl Vkpaunsl. UMeHHO BhICOKOMpOdEccHo-
HaJIbHbIE PYKOBOJMTEIHN TaK HEOOXOMMMBI Y KpanHe Ha
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sTane ee pe)OPMUPOBAHKS 1 BBIXO/IA HA EBPOIEHCKYIO
COILMAIBHO-TIONNTHYIECKYIO apeHy. IlepcriekTuBbl mo-
CJICYIOLINX MCCIEAOBAHNI MPEANONAralT HOUCK Me-
XaHU3MOB OTOOpa pykKoBoamTelsi cucteMel MBJ]
YKpauHblL.
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THE DYNAMICS OF SELF-IDENTIFICATION OF ADOLESCENTS WITH DISTURBED MENTAL
DEVELOPMENT

Abstract:

Galeeva A.
student, St. Petersburg State University, St. Petersburg

The article discusses the personality characteristics of children with disturbed mental development. The lit-

erature on the topic of personality development in adolescence is analyzed. I studied such an aspect of development
as self-identification, and the influence of the diagnosis of disturbed mental development on its formation. The
age dynamics of self-determination of children with mental retardation from younger to older adolescence is con-
sidered. 40 children were tested using the following methods: Kuhn's “Who Am I” test, Dembo-Rubinstein self-
rating scale and “Self-portrait”. The data are analyzed, the difference between the group of children with normal

and pathological development is shown.

Keywords: disturbed mental development, adolescence, self-identification.

Mental retardation (MR) is a variant of mental dy-
sontogenesis, which includes various clinical manifes-
tations and features of the dynamics of the state of mild
intellectual failure, occupying an intermediate position
between the intellectual norm and mental retardation.

At the moment, the problem of children with MR,
despite its undoubted importance, has not been fully
studied: there is no generally accepted sufficiently spe-
cific classification of MR taking into account the inter-
action of biological and social factors, the possibilities
of psychic promotion of children with MR in various
pedagogical conditions have not been studied. Another
important point is that the low level of differential di-
agnosis makes it difficult to successfully distinguish
children with MR from children at risk.

The problem of MR is one of the urgent not only
in defectology, but also in general pedagogy, as it is
closely connected with the problem of school failure.
Its solution involves the improvement of methods and
forms of organization of training, the search for new,
more effective ways of generating knowledge that
would take into account the real capabilities of students
and the conditions in which their educational activities
take place.

In these conditions, | would like to consider from
one of the most important aspects of the formation of

the child’s personality in adolescence - self-identifica-
tion. The social interaction of such children has its own
specifics, which, coupled with cognitive and emotional
characteristics, gives reason to believe that their own
identity will also be different from children with normal
development.

Violations in cognitive and personal development,
together with the negative influence of social factors,
determine the uniqueness of self-identification of stu-
dents with disabilities. Their self-esteem is more de-
pendent on the opinions of others, in comparison with
the self-esteem of ordinary children. Studies have
shown that the formation of self-esteem of children
with MR is characterized by a strong backlog from the
norm and is characterized by non-fragmentation, sim-
plification, often it is contradictory and unstable. An-
other characteristic feature of self-esteem at this age is
its instability and indifference. At different ages, teens
evaluate themselves differently. The self-esteem of
younger adolescents is not coherent and inconsistent.

In studies of the personality characteristics of ad-
olescents with MR, he particularly emphasizes the in-
stability and immaturity of self-esteem in adolescents,
its uncriticality and lack of awareness of their self-con-
struction. It is this that leads to an increase in suggesti-
bility, non-independence and instability of the behavior
of these children. There is also a certain pattern in the
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influence of the place of study of a teenager with MR:
in children studying in special schools, the internal cri-
teria for evaluating themselves are formed much more
strongly in comparison with those who studied in a
comprehensive school. However, in children from spe-
cial schools, self-esteem is lower, which in turn stimu-
lates the development of a critical comparison of one-
self with others and introspection.

Problems also exist in the social sphere: such chil-
dren are not able to establish warm and friendly rela-
tions, to establish contact with peers. Communication
with close adults can also suffer and be weak: children
are poorly informed about ethical rules and norms of
behavior.

The study was carried out both in an individual
form, in the same sequence with all the children in the
morning and afternoon, under conditions that exclude
the influence of distractions as much as possible. Given
the high sensitivity of children to situations of success
and failure, if necessary, techniques were used to re-
duce the assessment of working situations.

The experimental group - 40 children studying in
a special (correctional) comprehensive school: 20 pu-
pils of the IV class at the age of 11-12 years and 20
pupils of the VII class at the age of 14-15 years.

For the study of self-identification in adolescents,
the following methods were used:

1. Kuhn’s «Who I Am» Test. The technique is
aimed at the study of human self-perception. The an-
swers are divided into 2 categories - objective (social
roles) and subjective (personal characteristics).

2. Self-assessment scale Dembo-Rubinstein. This
technique is based on a direct assessment (scaling) by
schoolchildren of a number of personal qualities, such
as health, abilities, character, etc.

3. The technigque of "Self-portrait”. Designed to
study the relationship of the individual to himself. The
projective nature of the technique avoids the desire to
prove oneself on the socially desirable side.

Children's ideas about themselves were studied us-
ing the Kuhn technique. First, a qualitative analysis of
the studied characteristics was performed. Teenagers'
answers were divided into seven categories.

In the group of younger adolescents, the character-
istics of the social (34%), communicative (16%) and
active (23%) constituents of self-construction were pre-
dominant, and the social part noticeably prevails over
the others. The reflexive characteristic is also ex-
pressed, however, in comparison with the data of older
schoolchildren, it is markedly reduced, which indicates
a significant increase in the value of personal identity
by the end of adolescence.

For older schoolchildren, the most pronounced
characteristics were the reflective (28%), social (24%)
and active constituents of self-construction (25%), but
none of them is pronounced. That is, we can say that
adolescents with MR are generally aware of their per-
sonal characteristics and social roles, in addition, they
often perceive themselves through the activities they
are engaged in.

The prospective self, that is, ideas about the future,
are weakly expressed in both groups, but in the group
of older adolescents it is slightly higher.

Thus, for younger adolescents, self-awareness
through social roles is characteristic of ongoing activi-
ties, while for older adolescents the reflective compo-
nent and self-awareness come to the fore (however, the
significance of the social aspect also remains high).

It was found that younger adolescents on average
can name about 4 objective and 2.5 subjective charac-
teristics of themselves. Older adolescents called on av-
erage 5 objective and 5 subjective characteristics of
themselves, which suggests that it was easier for them
to describe themselves, their self-consciousness is more
developed. Older adolescents indicated more subjective
characteristics that may indicate that they are more
aware of themselves as a personality and differentiate
personal qualities. At the same time, both groups of
teenagers indicated a small number of objective char-
acteristics, which suggests that they are not clearly
aware of their social roles.

When analyzing the self-esteem of adolescents the
following results were obtained. In the group of
younger schoolchildren, the most highly rated are intel-
ligence, self-confidence and skillful hands, while older
students are most confident in indicators of intelligence
and authority. In both groups, the rate of mind is signif-
icantly increased, which may indicate excessive self-
esteem as a way of compensating for self-doubt. At the
same time, older students have a lower indicator of self-
confidence and character, which indicates a greater fo-
cus on assessing internal qualities and the unstable po-
sition of this assessment.

The level of claims of adolescents from both
groups is at an average, optimal level. Both groups have
exaggerated claims in terms of intelligence and ability.
It can also be noted that younger adolescents have great
claims on the indicators of the external sphere (skillful
hands, appearance), and older students - on the internal
indicators (character, self-confidence), and both of
these characteristics have approximately the same
value (within the group).

Teenagers' perceptions were studied using the
Self-Portrait technique.

Representatives of both study groups painted a
large and medium sized head; less than 10% of the sub-
jects painted it small. This suggests that adolescents
with MR are not always satisfied with their intellectual
abilities, as well as about possibly overrated self-es-
teem.

80% of younger teens painted medium-sized eyes,
which suggests that they are not very worried about the
opinions of others, and they are not prone to reflection.

The mouth size of most subjects also turned out to
be average. This indicates a moderate need for commu-
nication. However, in younger adolescents, the size of
the mouth was on average smaller than that of the rep-
resentatives of the second group, which indicates less
importance of communication in their lives. It is worth
noting that a sufficiently large percentage of older ado-
lescents did not portray the mouth or portray it too
large. In the first case, this may indicate depression or
lethargy in communication, in the second - about diffi-
culties in speech.

Most teenagers with MR have not shown their
ears, which may indicate a desire to ignore criticism.
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Most subjects also had a medium sized nose. About
25% of adolescents did not draw a nose.

Most of the children depicted only the head on
their self-portrait. Among those who represented the
trunk, 24% of the younger adolescents and 14% of the
older ones are completely. This indicates a sense of in-
stability and instability among adolescents, a lack of
support and self-confidence. This confirms that high
marks by the Dembo-Rubinstein technique were only
evidence of an inadequately overestimated self-esteem,
compensating for an unpleasant reality.

All this is combined into a logical picture with the
indicators of previous methods. It turns out that adoles-
cents with MR tend to exaggerate their abilities, ignor-
ing facts indicating the opposite.

Thus, self-portraits of adolescents with MR testify
to their dissatisfaction with their intellectual capabili-
ties, indifference to criticism, lethargy in social con-
tacts and difficulties in speech. They probably prefer to
avoid reality, ignoring unpleasant facts. They feel un-
stable.

As a result of the study, the following conclusions
can be drawn:

1. Younger adolescents become aware of them-
selves through social roles and ongoing activities, while
for elders the reflective component and self-awareness
come to the fore.

2. Older teens rate internal characteristics higher
(self-confidence, strong character), while younger
teens see the main vector of their development in im-
proving their appearance and applied abilities.

3. Both groups of teenagers tend to overestimate
their self-esteem and level of claims, as well as ignore
negative characteristics in order to avoid a collision
with an unpleasant reality for them. It also speaks of
their personal immaturity and inability to adequately
compare themselves with others.

4. An analysis of self-portraits indicates that both
groups are dissatisfied with their intellectual capabili-
ties. Younger adolescents are characterized by less in-
terest in external evaluation, as well as a reduced need
for communication.

Thus, we can talk about the main trends in the de-
velopment of self-identification of students with disa-
bilities: inadequate overvalued self-esteem, difficulties
in differentiating social roles and, as a result, violation
of interpersonal relations. Younger adolescents are
characterized by the definition of themselves through
current activities, high claims in terms of applied abili-
ties, as well as the reduced importance of external as-
sessment and communication needs. Older adolescents
are characterized by identifying themselves through re-
flective characteristics, high claims in terms of charac-
ter and, again, a low communicative need.
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Abstract:

In this paper antihail acoustic station has been used for investigations of acoustic waves during its propagation
upward. Obtained data shows that antihail station can have efficient influence on stimulation processes of precip-

itation in atmosphere.
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Introduction

The study cases for controlling the processes in at-
mosphere have a rather long history and the methods
used for dissipation of fog, stimulation of precipitation,
prevention of hail growth, improvement of the quality
of air etc. have been different in nature and approach
[1-3].

The most commonly used methods have been by
“seeding” the cloud by various chemical agents that
causes a large scale fracture within its structure or by
direct injecting of large drops of water into the cloud.
However, these methods require the use of artillery and
rocket systems or flying devices which can be pretty
costly [4].

Subsequently, different other cost-effective meth-
ods have been used for stimulation of artificial rainfall
including the acoustical, electric, laser and other meth-
ods [1]. Of particular interest among the mentioned
methods was stimulation of precipitation with acoustic
waves. At the irradiation of aerodynamical media with
a sonic wave, a clustering of suspended particles has
been observed in the nodal points of the standing wave.
This effect was termed as the acoustical coagulation
and subsequently has been widely studied [6-10]. The
scheme of this phenomenon is presented in Fig. 1. An
aerosol particle which radius R is bigger than the radii
of the neighbor particles comes into the gravitational

field, its falling velocity increases and the particle col-
lides with some of the smaller particles (which radii are
r) as the result [1].

Stream of air

SN

Acoustic wave

©—-0 R

Acoustic r (?7
TN *) )
%1e

coagulation
Gravitational
coagulation

Fig. 1. Aerosol particles coagulation process.

A disadvantage of the acoustic technique for stim-
ulation of precipitation in atmosphere is strong attenu-
ation of sound intensity with distance from the surface
transmitter and, consequently, the weakening of acous-
tic wave influence on clouds [1, 3]. We propose to solve
the existing problem of "lossless delivery" of acoustic
waves to the clouds by using shock waves.

Currently, in agricultural regions, new antihail sta-
tions are being used quite efficiently to protect fruit
crops from hailstorms. The operating principle of an
antihail station is to generate a vertically directed high-
power shock wave by burning propane—butane—air
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mixture in the combustion chamber located in the base-
ment of the gun.

In this paper antihail station has been used for ex-
perimental investigations of acoustic waves followed
by a shock wave during its propagation upward.

a

The main component of the station is a 6 m high
ionizer/mixer, consisting of combustion chamber (1)
and upward conic gun (2). At its base are two louvers
for air inlet, the gas injector/mixer (3), and ignition (4).
The system needs 6 propane—butane gas bottles (5) to
provide shock-wave emission. The gas goes through a
reversing panel (6) that acts as a regulator. Manometers
and security valves control the pressure of the gas be-
fore it reaches the electromagnetic sluice gate that pre-
cedes the injector/mixer. All these automatic mecha-
nisms are programmed through a electronic panel (7).
A battery connected to a solar energy panel (8) captor
provides the power necessary to operate the station. A
remote control activates the system, which can also be
automatically powered on or off by a meteorological
radar. The aperture angle of the hail gun is 8°. The
length of the conical part of the horn of an antihail gun
is 4 m; the exit diameter is 0.8 m. During an impulse
about 15— 20 g of gaseous fuel are burned. An antihail
station operates in the impulse-periodic mode with a
repetition rate of 6 s.

Experimental Technique and Results

We’ve used antihail acoustic station ZENITH, in-
stalled in the territory of Barva Innovation Center (Ar-
menia, Talin, www.barva.am). Fig. 2 shows the sche-
matic construction and photograph of the station.

| "
Fig. 2. A schematic construction (a) and photograph (b) of an antihail acoustic station.

The shock wave oscillograms were detected by
two microphones one of which was located at the
ground near the station, while the second was at an al-
titude of 30 m. Electric signals from the two micro-
phones were fed to the input of a computer, where the
signals were displayed simultaneously.

Fig. 3 shows an oscillogram representing both sig-
nals (curve 1 is the signal from the microphone located
near the station and curve 2, from the microphone lo-
cated at an altitude of 30 m). The oscillograms show
that the first positive pulses in both signals have a small
duration. The signal from the upper microphone (curve
2) indicates that a short sharp positive pulse (compres-
sion zone, the leading front of the wave) is followed by
a long low-pressure region lasting about 150-200 ms.
As the leading front of the wave propagates further, gas
flows into the expansion zone surrounded by air due to
the formed pressure gradient and fills it, thus reducing
the pressure gradient.
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Fig. 3. Oscillograms from two microphones detecting acoustic waves:
1- signal from the microphone located near the station;
2 -signal from the microphone arranged at an altitude of 30 m.

Thus, we can conclude that the signal from the up-
per microphone evidences that a shock wave with a nar-
row leading front and with a long low-pressure region
behind the compression zone propagates at an altitude
of 24 m from the upper end of the horn. The time inter-
val between the leading front of the signal from the
lower and upper microphones is about 35 ms. Taking
into account the location of the microphones relative to
the horn, we can determine the velocity of propagation
of the wave, which is 650 m/s according to the oscillo-
gram. The electric signal from the lower microphone
shows that the positive part of the wave is followed by
a short low-pressure region, after which acoustic oscil-
lations about the zero axis are observed because a
spherical wave propagates in the downward direction.

For a more visual analysis of the processes occur-
ring in the combustion chamber, let us consider one
more oscillogram from the strain gauge obtained on the
oscilloscope display (Fig. 4). In the initial part of the
pulse, ten thin vertical pulses arriving to the electrodes
of the discharger from the ignition system can be seen.
It should be noted that the gap breakdown occurs from
the first signal (which has been established experimen-
tally), and the plasma is formed, after which a laminar
combustion regime sets in, later transformed into the
deflection regime. After the electric pulse is fed to the
electrodes of the discharge gap, the pressure in the ex-
plosion chamber attains its maximal value after approx-
imately 40 ms. Then combustion products are ex-
hausted through the horn, and the pressure in the cham-
ber sharply decreases and becomes lower that at the
initial stage prior to the feeding of current to the dis-
charge gap; i.e., expansion is produced in the explosion
chamber, which is confirmed by the closure of the flaps
fixed on the inner side of the combustion chamber wall.
It can be seen on the oscillograms in Fig. 3 that the

acoustic wave reaching the microphone is generated
approximately at this instant. Assuming that the time of
the rapid radial propagation of the shock wave is ap-
proximately 15 ms and taking into account the radius
of the combustion chamber, we can estimate the aver-
age radial velocity of propagation of the explosion as
approximately 20 m/s.

Fig. 4. Oscillogram from the pressure gauge fixed to
the wall of the combustion chamber, obtained from the
display of the oscilloscope.

Fig. 5 shows the time dependence of variation in
the intensity and frequency of acoustic waves generated
by a shock wave of an antihail station. The highest
acoustic wave frequencies detected are 4200 Hz. How-
ever, the intensity detected by the end of the fourth sec-
ond is reduced to an extremely small value. For 4 s an
acoustic sound wave propagates up to an altitude of
1300 m. Note that at low frequencies of up to 200-300
Hz, acoustic waves with sufficiently high amplitude are
generated, which are used for acoustic stimulation of
atmospheric precipitation.
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Fig. 5. Three-dimensional image of the time dependence of variation in the intensity and frequency of
acoustic waves generated by a shock wave of an antihail gun.

Analysis of the data on the frequency characteris-
tics presented in Fig. 4 allows us to divide all data ob-
tained into four diapasons (conventionally): () to 600,
(11) from 900 to 1500, (111) from 2000 to 3000, and (1V)
from 3500 to 4200 Hz. It should be noted that, at high
altitudes (above 1300 m), there will also be acoustic
waves, which, interacting with relevant overcooled
hail-bearing clouds, will cause precipitation.

The coagulation rate depends on the following pa-
rameters of the acoustic field: intensity, frequency and
exposure time. The dependence of particle and flow
amplitudes ratio on frequency and particle size depend-
ence is described by the following [10]:

*r 1
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where X, is the amplitude of the particle, x; is the
amplitude of the medium (gas mix), r is the radius of
the particle, pp is the density of the particle, f is the fre-
quency of the acoustic field, um is the dynamic viscosity
of the flow.

The amplitude ratio as a function of the frequency
of the acoustic field and the diameter of particles by the
above-mentioned formula is presented in Fig. 6.
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Fig. 6. Amplitude ratio as a function of the frequency of the acoustic field and the diameter of particles

In accordance with Fig. 6, oscillations of particles
takes place at low frequency of acoustic waves. High
intensity and low frequency range acoustic waves are
found to be the most preferable ones in terms of active
impacting on the atmosphere. In order to displace water

drops by 1,5 mm in the clouds, the intensity of acoustic
waves should be at least 100 dB, while the frequency
less than 150 Hz.

Obtained experimental results show that antihail
acoustic station ZENITH can have efficient influence
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on stimulation processes of precipitation in atmos-
phere.

This work was supported by the RA Committee of
Science in the frame of the research project 18RF-017.
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Lenbro paboThI ABISIETCSI OLIGHKA YPOBHSI 3arpsi3HEHUST aTMOC(HEPHOTo BO3AyXa I'. XEpCOH, a TAKKE OLCHKa

TEXHOTeHHON Harpy3Ky Ha BO3JIYIIHBIN OacCeilH pernoHa B 11€JI0OM 32 MHOTOJIETHUH mepro . [ O1leHKH YpOBHS
3arpA3HCHU aTMOC(i)epHOFO BO3ayXa UCIIOJb30BaHa METOJIUKA pacu€Ta UHJACKCA 3arpsA3HECHU aTMOC(I)epI)I. ,21.]15[
OIIEHKH TEXHOTEHHOI Harpy3KH HCIIOJIB30BaH MOAYINb TEXHOTEHHON HAarpy3KH Ha BO3LyHIHBIH Oacceitn. Hanbomnb-
e KOHOCHTPAIMU OTMEYAJIOCh 110 TAKUM BEHICCTBAM, KaK (bOpMaﬂLIlel“I/I)I U JUOKCHU [ a30Ta. YPOBCHB 3arpsi3He-
HUs aTMOC(bepI)I T. XepCOH XapaKTEepU3yeTCsa KaTCropuaMu «cabo 3arpA3HCHHAs» — «3arps3HCHHAs». Makcu-
MAaJIbHYIO TCXHOI'CHHYIO HArpy3Ky co31aroT B obnactu NEePEeABUIKHBIC UCTOYHUKU.

Abstract:

The aim of the work is to assess the level of air pollution in the city of Kherson, as well as to assess the
technogenic load on the air basin of the region as a whole over a long period. To assess the level of air pollution,
we used the methodology for calculating the atmospheric pollution index. To assess the technogenic load, the
module of the technogenic load on the air basin was used. The highest concentrations were observed for substances
such as formaldehyde and nitrogen dioxide. The level of air pollution in Kherson is characterized by the categories
“slightly polluted” - “polluted”. The maximum technogenic load is created in the region by mobile sources.

KutioueBble cjI0Ba: 3arps3HAIONISE BEIIECTBO; TEXHOTEHHAS HArpy3Ka; MOJIYJIb; BO3IYIIHbIN OacCEeiH.

Keywords: pollutant; technogenic load; module; air pool.

Beenenue. 1o qanueiM HanmonanasHOro qOKiIama
[1] oTnenbHBIe peruoHbl YKpauHbI XapaKTepU3YyIOTCS
3HAYHUTCIBHBIM O0OBEMOM BBIOPOCOB 3arps3HSIONINX
BeriecTB (3B) oT cTannoHapHBIX HCTOYHUKOB. OTHAKO

CJIe/lyeT 3aMETHUTh, YTO BO MHOTHX 00JIaCTsIX U TOPOJax
VYKpauHbl TNIaBHBIA BKiIaJ B (opmMupoBaHue oOmIero
YPOBHSI 3arpsi3HEHUs] aTMOC(EpPHOr0 BO3AyXa BHOCST



38

Scientific Light No 33, 2020

MepeBIKHBIE HICTOYHNKH, YTO BIMACT Ha (JOPMHUpOBa-
HHE BBICOKHX YPOBHEH 3arpsA3HEHUS aTMOC(EpBHI.

K takmm permonam oTtHOcsATCs M pernonsl Ce-
Bepo-3amagHoro [Ipmuepromopss (C3II), kK KOTOpBEIM
reorpaduuecku otHocsATcs Onecckas, Hukomaesckas u
XepcoHckas 001acTH.

Llenbro paboOTHI SBIISIETCS] OLIEHKA YPOBHS 3arpsi3-
HeHusl aTMoc(epHOro BO3JyXa I'. XEepCOH, a TaKXe
OLICHKAa TEeXHOTEHHOW Harpy3KH Ha BO3AYIIHBIH Oac-
CeliH perroHa B 1IEJIOM 32 MHOTOJIETHUH MEPHUO.

Martepuansl 1 MeTOAbl HccienoBaHui. B xaue-
CTBE MCXOJHBIX JaHHBIX B pabOTe HCIIOJIL30BaHBI Ma-
Tepuaibl PernoHanpHBIX HOKJIAZ0B U DKOIOTHUECKUX
MacIOPTOB PETHOHA O KadecTBE aTMOC(HEpPHOTO BO3-
nIyxa, BeIOpocax 3B, a taxke mannsie ['ocynapcTBeH-
HOU CITy>KOBI CTATHCTUKH Y KPAWHEI.

JIJsl OleHKH YpOBHSA 3arpsA3HEHUS aTMOC(HEPHOTO
BO3/lyxa Oblla MPUMEHEHa METOIMKA pacdeTa HHAeKca
3arpsisHeHust atMmocdepst (M34). M3A otnenbHON pH-
MECBIO PACCYHMTBIBACTCSI IO (hOpMYyJIe:

q \C;
[ = (—)4i 1
(5 &
rae | — KOHCTaHTa, KOTOpas 3aBUCHUT OT Kjlacca

omacHocTH 3B.

Kommekcusiit 434 (KH3A4) — 5TO KOIHYECTBEH-
Hasl XapaKTePHCTHKA YPOBHS 3arps3HEHHS aTMOC(epHl,
00pa30BaHHOTO N BEIIECTBAMH, KOTOPBIC IPHUCYT-
CTBYIOT B atMocgepe ropoaa. Kpome Toro, mis kiac-
CU(HKAIIMKA YPOBHS 3arps3HEHUS ObUT HCIOJIb30BaH
uHpaekc ls kak KM3A, yauteiBatomuii Janueie o 5 3B,
JUTsI KOTOPBIX 3HAUYEHUE eIMHUYHBIX /34 MakcuMab-
Hble. BenmunHa MeHee 2,5 COOTBETCTBYET YHUCTOM aT-
Mocdepe; ot 2,5 1o 7,5 — citabo 3arps3HEHHO#; OT 7,6
no 12,5 — 3arpssHensoii; ot 12,6 no 22,5 — cuiipHO 3a-
rpsi3HEHHOM; OT 22,6 10 52,5 — BBICOKO 3arpsi3HEHHOM;
Gosibie 52,5 — SKCTpEMaNIbHO 3arps3HEHHOW aTMoO-

coepe [2].

JI71s OTIeHKM TeXHOTEHHOH Harpy3Ku ObLT mpuMe-
HEH NPHUHIUI PacueTa MOAYIISl TEXHOT€HHOM Harpy3Ku
(M7), KOTOpPEIHT OTIPEAEIACTCS KaK CyMMa BECOBBIX €1IH-
HUII BCEX BHIOB OTXOAOB (TBEPIBIX, KHUIKHX, Ta3000-
Pa3HbIX) IMPOMBIIIJICHHBIX, CEIbCKOXO3SIHCTBCHHBIX U
KOMMYHAJIBHBIX OOBEKTOB 32 BPEMEHHOM MPOMEXYTOK
1 ron, oTHeceHHas K IUIOLIAIM aAMUHHCTPATHBHOTO
paiioHa WM 00JacTH, B MpejesiaX KOTOPOH pacrioiio-
JKEHBI 9TH OOBEKTHI, H3MEPAEMBII B THIC. T/KM? B TOJ
[3]. C yuerom mpuHIMIa omnpeaeicHus My ObUIO BEI-
TIOJIHEHO OLICHKY YPOBHSI TEXHOTEHHOW Harpy3KH Ha
BO3/IYLIHBIA OacceifH Ha OCHOBE pacueTa MOJYJIs TeX-
HOTCHHOW HArpy3KH Ha BO3AYyNIHBIN Gacceiin (Mps),
KOTOPBII onpezaersieTcs: Kak 00beM BHIOpocoB 3B B aT-
MocdepHbIi BO31yX B THIC. T/KM? B FOJI.

Pesyabrarsl uccaenoanuii. [lo nurepatypHsIM
nmasHbIM [4], B 2017 r. XepcoHcKas o0nacTs 3aHsIa 5
MECTO TI0 KOJIMYECTBY BBIOpocoB 3B cpemn pernoHoB
Ykpaussl.

[Moctynnenne 3B OT nepenBHKHBIX UCTOYHHUKOB
3arpsi3HEHUsI U MPOM3BOACTBEHHON TEXHHKH BO BCEX
paifonax obyacTu mpeoOinagaeT Haja BhIOpOCAaMH OT
CTal[IOHApHBIX UCTOYHHMKOB. Tak, 16 % BBHIOPOCOB B
aTMoc(epHBIIl BO3AyX IOCTYNAeT OT CTAIJMOHAPHBIX
HCTOYHHKOB 3arps3HeHus, 84 % — OT mepenBIKHBIX.
Cpenu cTanrOHAPHBIX HCTOYHHKOB, HAaMOOIBIIEE KO-
JIUYECTBO BBIOPOCOB MOCTYIAET B aTMOC(Epy OT Ipe-
npusatuii r. XepcoH. OCHOBHBIMHE 3arpsI3HATEISMU SB-
JISIFOTCS. TIPEINPHATHS, KOTOPBIC 3aHUMAIOTCS MPOU3-
BOJICTBOM U Paclpe/ielieHHeM 3JIEKTPOIHEPTUH, T'a3a U
BozbI (48,4 %) [4].

Hamu Oblu mpoaHaliu3upoBaHbl JaHHBIE 00 00b-
eMax BbIOpOocoB OCHOBHBIX 3B B I. XepcoH u mno oda-
cTu B nenoM uHdopmanuro 3a 2009 — 2018 rr. no gas-
HbIM ["0Ccy1apCTBEHHO# CITy)KObI CTATUCTUKH Y KPauHbI
[5], a Takxke nHGOpPMALINH, TPUBEICHHOMH B [6].

Ha puc. | npuBeneHs! cBeneHus o BEIOpocaM 0T-
JenbHBIX 3B B aTMocdepHbIii BO3ayX I'. XepCcoH OT CTa-
LIMOHAPHBIX HCTOYHUKOB.

1,2

m 2015

NO2

S0O2

m 2016
= 2017

CO

Puc. 1. /lunamuka usmenenuss 00emos 8blopocos omoenvHuix 3B 6 ammocpephuiii 6030yx
om CMayUoOHapHuiX UCMOYHUKOG 8 2. Xepcon [35, 6].



Scientific Light No 33, 2020

39

Kak Bugno, B 2015 — 2016 rr. HanOonbiine 00b-
€MBI OTMEUAIINCh 0 BRIOPOCAM JAMOKCHIA CEPhI U OK-
cuna yriepoxa. B 2017 1. mo Bcem BemiecTBaM BBI-
opocsr He npesbimanu 0,2 Teic. T/roa. Takxke HabIIO-
nmaercsi oOmas TeHACHINS K YMEHBIICHHIO BBIOPOCOB
mo BceM 3B. Hamboree cymecTBeHHOE yMEHBIICHHE
OTMEYECHO 110 BHIOpOCaM JUOKCHIA CEPBl U OKCHJIA yT-
aepoja.

Ha puc. 2 npuBeicHa TMHAMUKA U3MCHEHUS 00b-
€MOB BBIOPOCOB 3B OT CTaIlMOHAPHBIX U MEPEIBUKHBIX
HCTOYHHUKOB 10 00nactu B nenoM. Kak u s r. Xep-
COH, MaKCHUMaJIbHbIC 00BEMBI BEIOPOCOB OTMEYAOTCS
10 OKCHJIY YTIIepo/a B AUOKCHIY a30Ta. BEIOPOCH oT
TIePEeIBIKHBIX HICTOYHIKOB OKCHIA YTIIepoaa Ha 2 To-
PSAKa IPEBBIIAIOT COOTBETCTBYIOIIHUE /TSl CTallMOHAP-
HBIX, JUOKCHAA a30Ta — Ha MOpaaoK. OTMedeHa oomas
TEHJICHIMSI YMECHBIICHUS BEIOPOCOB 3THUX BEIIECTB OT
TIePEIBIKHBIX HCTOYHUKOB. BRIOPOCH THOKCHIA CephI
OT NepeIBUKHBIX NCTOUYHUKOB B 2009 — 2014 rr. cyme-
CTBCHHO MPEBBIIIAINA BEIOPOCH! OT CTAIHOHAPHBIX UC-
TouHUKOB. C 2015 1. OTMEUEHO pe3Koe YBEITUYCHUE
BBIOPOCOB JJAHHOTO BEIIECTBA OT CTAI[HOHAPHBIX HC-
TOYHHKOB.

Habmronenne 3a kagecTBOM aTMOC(HEpHOTO BO3-
JyXa TPOBOISATCSA B T. XEpCOH Ha 4 CTallMOHAPHBIX
MyHKTaX. J{7s OIeHKH OBLTH HCHOJB30BAaHBI MAaTCpH-
aNbl O CPemHEeTooBOM conepxaHuu 3B B atmocdep-
HOM BO3IyX€ TOpojia, MpUBEICHHbIC B PernoHaIpHBIX

JOKJIaiax. AHanm3upyercs comepkanue 7 3B: mbuis,
JVOKCH]I CEPBI, OKCHJ YTIEPOa, TUOKCHU]L a30Ta, OKCH]]
a3ora (manHble oTcyTcTBOBaIM B 2011 — 2014), denon
1 popMaTbACTHI.

AHanu3 THHAMUKHN KOHIICHTPAIIi OTAEeTHHBIX 3B
B arMOC(epHOM BO3Ayxe TI. XEpCOH NPHBEICHBI Ha
puc. 3. IlomydeHo, yTo HauboJbIIEe COAEPKAHUE OT-
MeYaJIoch 10 TAKUM BELIECTBAaM, Kak (GpopMaibIerua u
JUOKCH a30Ta. Takke 3HaUNTEIbHBIE KOHIIEHTPALUU
OTMEYIUCh 110 (PEHOITy M OKCHILYy a30Ta B OTAEIbHBIC
rozbl. [1o copepKaHuro IBUTH CPETHETOI0BbIE KOHLICH-
Tparuu ¢ 2008 T. MOCTOSSHHO YMEHBILAJKCh, a TI0 CO-
JEpKaHHIO TMOKCHAA a30Ta, OKCHAA a30Ta, (eHOIa U
¢dopmampaernma — yBenmduBaiuchk. XoTs B 2017 r.
YpOBEHb 3arpsi3HEHHS atMocdepsl GeHomoM u ¢op-
MaJIbIETUAOM CYIIECTBEHHO CHU3HIICS.

Beutn paccunTaHbl KOMIUIEKCHBIE TOKA3aTENH 3a-
Tps3HEHUS aTMocdepsl (puc. 4). 3aMeTuM, 4TO TpH
pacyere |5 MOCTOSHHO YYMTBIBAIOCH COAEPIKAHUE M-
okcuza a3ota u opmanpaeruna. Ilepedens npyrux 3
3B mensuica. CoaeprkaHue TUOKCHIIA CEPhI B pacueTax
HE YYUTHIBAJIOCH. AHAJIN3 IIPUBEICHHOIO PUCYHKA IO~
ka3piBaet, uto 3HadeHus KU3A u I5 r. Xepcon cyme-
CTBEHHO He OTIMYarTcsa. To ecTh 00muii ypoBeHb 3a-
rps3HEHUS QopmupyeTcs BceMu 3B, o KOTOpeIM Be-
IyTcs HaOJIIOACHHS B HACTOSIIEE BPEMSL.
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CTallMOHAapPHBIC

TBIC. T

NEpCABUIKHBIC

NN Q\b Q<\ S
AR )
Puc. 2. /lunamuka usmenenusi 00vemos 8blopocos omoenvhuix 3B 6 ammocgepHuiil 6030yx om cmayuoHapHbix
U NepeoBUIICHBIX UCTNOYHUKOE 8 Xepcorckou obnacmu [5, 6].

S = 2000
® 2001
= 2002
4 — m2003
= 2004
= 2005
® 2006
= 2007
= 2008
2009
m 2010
2011
22012
© 2013
= 2014

2015
= 2016
[b116 S0O2 CO NO2 NO C6H50H HCHO = 2017

4,5 -

en. [I1Kcc

Puc. 3. [Junamura usmenenus cpeone20006bix Konyenmpayuii 3B ¢ ammocgepnom 6030yxe
2. Xepcomn 6 2000 — 2017 ee.
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Puc. 4. 3nauenus KHU3A4 u s 2. Xepcon 6 2000 — 2017 ze.

Ha ocHoBe mosy4eHHBIX AaHHBIX ObLIa BBIIIOJI-
HEHa KJacCH(UKalMsi YPOBHEW 3arpsi3HCHHS aTMO-
cdepHOTO BO3myxa I. XepcoH (Tabdm. 1). Tak, ypoBeHb

3arpsi3HEHUsI aTMoc(epbl XapaKTepU3yeTcsi KaTeropu-
SIMU «cI1a00 3arpsi3HEHHASD — «3arpsA3HEHHAs.

Tabm. 1

Kuaaccndgukanus ypoBHsi 3arpsi3HeHUsI aTMOCGEPHOT0 BO3AyXa
r. XepcoH no 3HaueHusiM |s

Tox YpoBeHb 3arpsizHeHHs Ton YpoBeHsb 3arps3HeHHs
2000 3,35 (cnabo 3arpsi3HeHHas) 2009 7,92 (3arpsi3HeHHas)
2001 4,31 (cnabo 3arpsi3HeHHas1) 2010 7,12 (cnabo 3arps3HeHHas1)
2002 5,51 (cnabo 3arps3HeHHas) 2011 6,67 (cnabo 3arps3HeHHas1)
2003 3,93 (cnabo 3arps3HeHHas) 2012 8,97 (3arpsi3HeHHas)
2004 5,33 (cnabo 3arps3HeHHas) 2013 7,43 (cnabo 3arps3HeHHas1)
2005 6,07 (cnabo 3arps3HeHHas) 2014 12,22 (3arpsi3HeHHAas1)
2006 5,60 (cnabo 3arps3HeHHas) 2015 13,86 (3arpsi3HeHHAs1)
2007 11,05 (3arpsi3HeHHas) 2016 9,69 (3arpsi3HeHHas)
2008 10,73 (3arpsi3HeHHas) 2017 6,63 (cnabo 3arps3HeHHas1)

[To manHBIM 0 KOMUYeCTBE BBIOpOCOB 3B B aTMo-
cdepHblii Bo3ayx XepcoHCKOI 00J1acTH OT CTallMOHap-
HBIX WU TIEPEABWKHBIX UCTOYHHKOB [7 — 12], a Takxke
CBEIEHUIX O INIOMAAM OOJlacTh ObliIa BBIMTOJTHEHA
OlLIeHKAa TEXHOTEHHOW Harpy3KH Ha BO3AYIIHbBIH Oac-
ceifH pernoHa (puc. 5).

Kak u ykaspIBaJoChb BHIIIE, MAaKCHMAIBHYIO
Harpy3Ky Ha BO3JAYILIHBIH OacceifH co3aatoT B 001acTi
HepeIBIKHBIE UCTOYHUKH. OTMEUEHO CyLIeCTBEHHOE
yBennueHue nokaszarens Mps ¢ 2003 mo 2011 r. 3a cuer,
B NIEPBYIO OYepenb, YBEIMUYCHHUS BBHIOPOCOB OT Iepe-
IBHXKHBIX UcTOYHUKOB. C 2012 r. OT™MeuaeTcs CHUXKe-
HHE YPOBHSI TEXHOT€HHOW HArpy3KH.
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VI

H mepeaBHUKHBIC

B crarimoHapHBIE

Puc. 5. 3nauenue nokazamenss Mps Ha 6030ywinblil baccetin Xepcorckou obnacmu.

K coxanenuto, ¢ 2016 r. OTCYTCTBYIOT JaHHBIE O
BbIOpocax 3B 0T mepenBMKHBIX HCTOYHHUKOB, UYTO
yCIOXKHsEeT o0mmuii aHanu3. [Ipu 3TOM Takke ciaemyer
OTMETHTh POCT HATPY3KH OT CTAI[MOHAPHBIX UCTOYHU-
koB ¢ 2011 mo 2018 1.

BeiBoabl. B pe3ynbrare BHITOJHEHHBIX UCCIIEN0-
BaHUI MOKHO CJI€JIaTh TAKUE BBIBOJIBI:

1. Ananm3 00peMOB BEIOPOCOB OTAEIBHBIX 3B oT
CTallMOHAPHBIX UCTOYHUKOB B 2015 — 2016 rr. mokasar,
YTO HAaHOOJIBIINE 00BEMBI B T. XEPCOH OTMEUANHCH 110
BBIOpOCAM JTHOKCHIA Cepbl U OKcuaa yriepoaa. Otme-
YCHa TCHACHLHA K yMeHI)IHeHI/IIO BBIGpOCOB II0 BCEM
3B. Ilo obxactH MakcHUMajibHbIE 0OBEMBI BBIOPOCOB
TAKXKe OTMEYAIOTCS M0 OKCUIY YIJIEpOaa U TUOKCUIY
a3oTa.

2. AHanu3 IUHAMUKA H3MCHEHHUS KOHIICHTpPA-
U OTAETBHEIX 3B mokasal, 4To HanmboIbIIee coaep-
JKaHWE OTMEYaloCch 10 TaKMM BeIIeCcTBaM, Kak (op-
MaNBJCTHA U AUOKCUA a3oTa. [lo comepkaHHIO MBLTH
cpenHerofoBble KoHUeHTpauuu ¢ 2008 T. IOCTOSIHHO
YMEHBIIIAJCH, a TT0 COJCPKAHUIO TUOKCH/IA a30Ta, OK-
cunia asora, ¢eHona u GhopMmanbaeruaa — yBEINInBa-
JIUCh.

3. 3uauenus K34 u ls . XepCcoH CyIIeCTBEHHO
He oTiu4aroTcs. To ecTh 00Ul YpOBEHb 3arpsi3HEHUS
thopmupyetcst Bcemu 3B, 110 KOTOPBIM BeAyTCS HAOITIO-
JISHUS] B HACTOsIIIee BpeMs. YPOBEHb 3arps3HEHUS aT-
Mocepsl XapaKTepu3yeTcsi KaTeTOPHIMHU «CJ1ado 3a-
TPSI3HEHHAS — «3arps3HEHHAS.

4. OneHKa TEXHOTCHHOW HArpy3Kd Ha BO3IYII-
HBIN OacCeiH mokasala, YT0 MaKCHMaJIbHYIO HATPY3KY
CO3JIaI0T B O0JIACTH MEpeIBHUKHBIC HCTOUYHUKU. OTMe-
YCHO CYIIECTBCHHOE yBEIMUYCHHE OOIIEH HArpys3KH C
2003 mo 2011 r. 3a cyer yBeamueHUS BEIOPOCOB OT Iie-
penBmwkHbIX ucTOUHUKOB. C 2012 1. oTMedaeTcsi CHU-
J)KEHUE Harpy3kd. TakKe OTMEUEHO YBEIWYCHHE
Harpy3K OT CTaIlMOHApHBIX MCTOYHHKOB ¢ 2011 mo
2018 r.

Tak, XepcoHckast 061acTh 1 I. XepCOH 32 MHOTO-
JICTHUH TEPHOJ] XapaKTEpU3YIOTCSI HE3HAUMTEIbHBIM
YPOBHEM 3arps3HeHus arMocepHoro Bosmyxa. Ilpe-
00JIaIaIOIUMH 3arPs3HUTEISIMU B PETHOHE SIBJISIOTCS
TIepeIBI)KHBIC MCTOYHUKH, B IIEPBYIO OUYEpEb, aBTO-
MOOWIIEHBIN TPAHCIIOPT.
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