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AHHOTAIIUS

B moseBbIX onbITaXx 03UMOM MIEHUITBI U sTUMEHs, TpoBeAeHHbIE 3a 2020-2022rT, paccMaTpUBAIOTCS MOKa3a-
TEJIM SKOHOMHUYECKOH 3 PEKTUBHOCTH YMEPEHHBIX /103 OpraHOMHUHEPAIbHBIX ya00penuii. [IpinbaBka 3epHa mie-
HUIIBI B YIOOPEHHBIX BapHaHTaX BapbupoBasia B mpenaenax 13,5-18,4; comomsr 26,5-37,3 1/ra, a y ssamens 16,5-
19,4 u 23,2-28,11/ra cooTBeTCTBEHHO. B BapuanTe 06€3 y100peHHii (KOHTPOJIb) YpOsKail 3epHa MIICHUIBI COCTABUI
49,5, conomsbl -95,8 1/ra, a 'y sstumens — 45,7 u 68,8 1/ra. HUCTHIH 10XO01 OT MUHEPATBHBIX YAOOPSHUN Y MIIICHULBI
coctaBui 122,7 (N120Pgo) — 203,2 Thic. apam (N120Kgo), perradensrnocts — 64,1 -126,7%, a bl sUMEHST COOTBET-
crBeHHO 127,8(N120Psgo) -177,7 thic. nipam (N120Kgo)u 64,4-112,0%. YucTelii qoxox ot HaBo3a (251/ra) ObUT HU3-
KuM (55,5ThIc. ipaM mimeHnIa, 85,3 TIC. IpaM — SIMEHb ), a IPH IPUMEHEHUH OHorymyca (6T/Ta) - OTpUIaTeIbHBINA
(-100,9 ThIC. IPam — muieHua, U -61,8 THIC. ApaM SUMEHB), YTO B MEPBYIO OYEPEb OOBICHIETCS BHICOKUMH 3a-
TpaTaMU Ha MOKYIIKY, TPAHCIIOPTUPOBKY U BHECEHUE UX B IIOYBY.

ABSTRACT

In the field experiments of winter wheat and barley, carried out during 2020-2022, the coefficients of
economical effectiveness of moderate doses of organic-mineral fertilizers are observed. The increase in the wheat
grains in fertilized variants varied in the range of 13,5-18,4; that of the straw 26,5-37,3 centners/ha and barley
16,5-19,4 and 23,2-28,1 centners/ha, respectively. In the variant without fertilizers (control) the yield of wheat
grain was 49,5; that of the straw 95,8 centners/ha and barley 45,7 and 68,6 centners/ha. The pure profit from
mineral fertilizers in the wheat was 122,7 (N120Ps0)-203,2 thousand drams (N120Pgo), rentability was 64,1-126,7%,
in the barley it was 127,8 (N120Ps0)-177,7 thousand drams (N120Pg) and 64,4-112,0%. The pure profit from the
dung (25t/ha) was low (55,5 thousand drams for the wheat, 85,3 thousand drams for the barley). In case of
application of biohumus (6t/ha) the profit was negative (-100,9 thousand drams for the wheat and -61,8 thousand
drams for the barley), which is explained by high prices of obtaining, transporting and introducing the biohumus
into the soil.

KiroueBble cjioBa: o3uMas MICHUIa U AYMCHb, OPraHOMUHEPAJILHBIC y1106peH1/m, IIPOU3BOACTBEHHBIC 3a-
TpaThl, ypoKail 3¢pHa U COJIOMBI, YUCTBIN 0XOJ,.

Keywords: winter wheat and barley, organic-mineral fertilizers, production costs, yield of grain and straw,
pure profit.

Beenenne

B o6nacty pacTeHHeBOICTBa OCHOBHAS LIENb TIPO-
BE/ICHHBIX arpOHOMHWYECKUX ITPUEMOB (cHUCcTEMa coJiep-
JKaHUsL M TIyOMHa 0OpaOOTKM TOYBBI, NMpPUMEHEHHE
y1oOpeHni, OpolIeHHe, U3BECTKOBAaHNE, CEBOOOOPOT U
T.JI.) SIBJISICTCS TTOBBIIEHUE TUIOJOPOANS MOYBHI U JI0-
CTH)KCHHE BBICOKOTO SKOHOMHYECKOTO 3ddeKTa ¢ co-

XpaHEHHEM HOPMATHBOB KayecTBa CEIbCKOXO3SIii-
CTBEHHBIX ITPO/IYKTOB U 9KOJIOTHYECKON 0€3011acHOCTH
OKpYy>aroIei cpeabl. BaKHOCTD ydera 3THX HOpMaTH-
BOB OCOOCHHO CTasla aKTyaJbHOHM 3a MOCIeIHHUE J1ecs-
THJIETHSI B CBS3M C aKTHBU3alMEH NMapHUKOBOTO 3¢-
(dexra armoctepbl W TIOOANBHBIM 3arps3HEHHEM
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MOYBBI M BOJHBIX PECYPCOB pa3HOOOpa3HBIMU XUMHUYE-
CKHMH BEIIECTBAMH, B TOM YHCIIC IECTHLIUAAMH H TIPO-
MBIIIIEHHBIMA MUHEPAJILHBIMU YA0OPEHHUSIMU.

B NOYBEHHBIX YCIIOBHSIX MHOTHX CTpaH, B TOM
qHCIIe U 171sI APMEHHH NEPBBIM JIMMUTHPYOIMM ITUTa-
TENIBHBIM DJIEMEHTOM MJIsl BCEX CEIbCKOXO3SHCTBEH-
HBIX KYJBTYp SIBJISETCS a30T, BTOPOE MECTO 3aHUMAET
dhocdop u TpeTbe — Kamuii (MOYBBI APMEHUH OTHOCH-
TeNnbHO Ooratel KaiueM). [To TakoMy ke yObIBaromemMy
psmy pacmpeznemnseTcs BeInmduHa HX 3(PQPEKTHBHOCTH
[5,20]. B ycnoBusX, CIOKHUBIINXCS B PECITyOIIIKE PhI-
HOYHBIX OTHOIICHHUH, IIEHOOOpa30BaHHE IPOTYKTOB
CEITbCKOXO3SIMCTBEHHBIX KYJIbTYp HOCHT HecTaOMIIb-
HBIIl XapakTep, Hepemnaj 3aKyHOYHbIX IIEH MPOIyKINT
MPUBOAMT K PE3KHM KOJIeOaHHSIM HOIyYeHHOTO 10X0/1a
W3 eAMHHIBI IUIOIIA/U, a B OT/ACNbHBIE TOJIBI peajn3a-
IIMOHHBIE [IEHbI 36PHOBBIX, BUHOTPA/a, IUIOJIOB U OBO-
el omyckaroTest Hibke cebecroumocTd. B takux cu-
Tyanuax (epMepcKre XO03iHCTBa HECyT Ooubline
yOBITKH, TOCKOJIbKY OOIIHe HpOW3BOJCTBEHHBIE 3a-
TpaThl, NPEIYCMOTPEHHBIE arpOTEXHOJOTHEH, OCTa-
FOTCS JOCTATOYHO BHICOKUMH M CTAOMIBLHBIMH [5].

OTHOCHUTENBHO BBICOKHE 9KOHOMUYECKHE TIOKa3a-
TENM B TIOJICBBIX OIBITaX MIICHMIIBI, SIYMEHS M BHHO-
rpajia COOTBETCTBEHHO 3apeTMCTPUPOBAHBI MPU TPH-
MEHEHHH YMEPEHHBIX 7103 MHUHEPAIbHBIX YI00peHHH -
NsoPsoKso, NeoPsolKeo 11 N1ooP100K100 kr/ra [4,11,15].

HccrnenoBanusi, MpoBEJCHHbIE B MHOTOYHCIICH-
HBIX TIOJIEBBIX OMBITaX POCCHM C OCHOBHBIMH 3€pHO-
BBIMU KyJbTypaMH (IIIEHHUIA, SYMEHB) TOKa3alH, 4To
OKYIaeMOCTb a30THBIX YAOOPEHHH, a TaKXKe IIPH UX HC-
TIOJIb30BaHUH B BHJIE ITOJJKOPMKH, BBIIIE B O€THBIX M10Y-
Bax (IIO30JIUCTHIE), @ Ha OOraThIX YepHO3EMaxX - HIXKE.
UYro kacaetcst PochHOpHBIX ¥ KATHUHBIX yI0OpeHHit, TO
nX 3(h(EeKTUBHOCTD M OKYIIaeMOCTb IPSIMOJIMHEIHO 3a-
BHCHT OT COJIEP)KAHMS B TIOUBE MOABHKHBIX (POPM ITHX
3JIEMEHTOB, YEM BBIIIE UX COAEP)KaHUE, TeM HIDKe 3(-
ekt 1 HaobopoT [14, 16-19]. [Ipu coBMecTHOM BHece-
Huu HaBo3a B 40, 60 u 80 T/ra ¢ MUHEPATBHBIMHU Y00-
perusimu B 103ax NsgPagKeo Kr/ra comepkanue rymyca
yBenuuuioch cootBercTBeHHo Ha 0,18; 0,24 u 0,21%,
P.Os — 41, 61 u 61 mr/kr, KO- 36, 46 u 50 mr/kr, a
ypO>KallHOCTb pacTeHuil — Ha 6,2, 7,6 u 7,8% 1o cpas-
HEHHIO C OJHIMHU MHHEPAJIbHBIME yaoOpeHnsmu [21].

IMoncuersl MoOKa3ayl, 4TO CPEAHEE PACCTOSHHE
TPaHCIIOPTUPOBKH OT 3aBOZA IO TOJS s a30THBIX
ynobpennii cocrasisier 1350, mist pochopusx — 830 n
JUTS KamuiHEIX -1304 kM. OnHako, 00IIas KOHICHTpa-
1Sl [TUTATEJbHBIX JIEMEHTOB B OTHUX yIOOPEHMSIX HE
noxoaut 10 40%, T.e. OCHOBHAS 4aCTh IPOCTHIX MUHE-
panpHBIX ynoOpeHuit aenserca 6ammactom [3, 7]. Io-
BBILICHHE COJICPIKAHUS TUTATEILHBIX BEUIECTB B YI00-
PEHUSIX MPUBOJUT K CHW)KEHHIO SKCIUTyaTallMOHHBIX
3aTpar W KalWTaJbHBIX BIOXKEHUH Ha €MHULIBI MacChl
TykoB. [Ipy mMpoKkoM nMprMeHEHUN KOMIJIEKCHBIX MH-
HEpallbHBIX yNOOpEHHH MOKHO JIOOMTBHCS BBICOKOM
9KOHOMHUYECKOH 3(P(PEeKTUBHOCTH. AHAIU3 pE3yNbTa-
TOB MHOTOYHCJIEHHBIX ITOJICBBIX OIBITOB BBISBHII, YTO
omrtata 1 kr NPK npu6aBkoii yposkast B cpetHeM paB-
HseTca A0 7 Kr 3epHa, 18-34 kr xaprodemns, 19-34 kr
caxapHOU cBekJIbl u T. 1. [8,10].

B MeTogmueckux yKa3aHUSIX 110 BBISBICHUIO MaK-
cUMaTbHOTO 3¢ (eKTa B CHCTEME IOYBa — PACTCHUE —

ya00peHne 0COOEHHO aKIIEHTUPYIOTCS BOITPOCKHI O TOM,
YTO KPUTEPHUSIMHU SKOHOMUIECKOH 3P PEKTUBHOCTH JTIO-
00ro arpOXMMHYECKOTO IPHUEME JOJDKHBI SIBIISIETCS:
POCT MPOU3BOAMTEIHHOCTH TPYZAA, YBEIUYEHHE 00b-
€Ma MpOM3BOACTBA C/X-0if NPOJAYKIMH U CHIDKEHHUE e
ce0ecTOMMOCTH, COKpallleHHe 3aTpaT Ha yJoOpeHus,
yBEJIMYCHUE J0XOJ0B Ha pyOus 3arpar [6]. Oxynae-
MOCTb Ka)KA0ro pyOisi, 3aTpaycHHas Ha NMPUMEHEHHE
MUHEpAIBHBIX YI00peH i, cocTaBisieT 3,5, a Ha opra-
HUYECKHe yaoopeHus - 3 pyos [9].

Leab ucciaenoBanus

Ha ¢pepmepckux xo3siicTBax ApMEHHH TIO BO3/IC-
JBIBAHUIO 3€PHOBBIX, OBOIIHBIX, 0aX4eBBIX, TEXHUUC-
CKHX U APYTHX KYJIbTYp (POPMUPOBAJICS CBOCOOPA3HBII
MIOJIXO0]] - OJJHOCTOPOHHEE NPUMEHEHUE a30THBIX Y100~
peHuii, n3-3a 00ECIeYeHHOCTH BHYTPEHHOI'O DPBIHKA
¢dochop — KanuitHBIMU yJOOpPEHUSIMH, TP 3TOM HE
YUUTBIBACTCS OMACHOCTh JAHHOTO MEPOIPUATHS AJIS
HIOYBHI U €€ OMOTHI, BOJAHBIX PECYpPCOB, KAYECTBA CEIlb-
CKOXO3SHICTBEHHBIX NPOAYKTOB M T.X. Hamportus Ta-
KOTO HEHAy4YHOTO U pPacHpOCTPAaHEHHOTO SIBICHMS,
LIeNTb TAaHHBIX MCCJICIOBAHUH — BBIIBUTH CPaBHUTEIb-
HYI0 3KOHOMHYECKYI0 3()(EKTHBHOCTh NPHUMEHEHUS
HEKOTOPHIX KOMOWHAIIMA MWHEpaIbHBIX YHXOOpEHHH,
TIOJTYTIEPEIPEBIIEr0 HaBo3a M OMOTyMyca Ha MOCEBaxX
03MMOH MIICHUIBI U SYMEHS B YCIOBHSAX OpPOLICHUS,
HOJIyYeHHBIE PE3YJIbTaThl KOTOPHIX MOTYT OBITH HC-
HOJIb30BaHbl (PEPMEPCKUMU XO3SMCTBAMU ATt cOasaH-
CHPOBAHHOW OLICHKH MPHUMEHEHHS OpraHOMHUHEpasb-
HBIX y100peHuit.

Marepuas 1 MeTObI HCCIeA0BAHUS

[ToneBbie ombiThl 3anoxensl B 2020-2022rr. Ha
coprax o3uMmoil nenuusl "Haupu 68" u o3umMoro su-
MeHsa "Apa", Ha DUMHMAI3UHCKOM IPOU3BOJCTBEHHO-
SKCIIEPUMEHTAIbHOM XO3MHCTBE HAYYHOTO IIEHTpa
3emitenenuss ApMEHMM Ha TUIWYHBIX OYpbIX OpoIIa-
€MO — JIyTOBBIX MouBax. OIBITHI 3a7I0KEHBI B 4-X Kpat-
HOI TOBTOpHOCTH (KaXkaas MOBTOPHOCTH Mo 50 m?),
CXEMBI OIIBITOB MpHUBeIeHHBI B Tabuiax. Hopma mocesa
nenunbl — 250 kr/ra (oxono 4,2 — 4,5 — miH 3epen), a
ssumenst — 200 kr/ra (4,0 - 4,5 mutH 3epen). Pochopro-
KanuiHble ynooperus u 40% a30THBIX BBIHOCHINCH B
MIOYBY OCEHBIO NOJ Beramiky, a 60% a3zora mpuMeHs-
JIUCh BECHOM B BUJE MOAKOPMOK B MEPBOW U TpeThe
JeKajax amnpeins. Y 100peHne U MoceB MPOU3BOIMIN B
TpeThel Jiekae okTa0ps. Ha moceBax 3epHOBBIX KyJIb-
TYp B JaHHOH 30HE NPOU3BOJATCS 4 MOJIMBA (OCEHBIO
HEIOCPEJCTBEHHO IOCIIE MOCeBa, BO BTOPOH Jekaje
ampersi, BO BTOPOH Aekajae Masi U B 1-0i jekane UioHs,
¢ HopMoii ostuBa 1o 900 m%/ra. Mcniosib3yercs apTesu-
aHcKast Boja Apaparckoi paBHUHBI ¢ TiryouHBl 100-
150 m, HopMa opomtenus — 3600 m%/ra. B onbiTax 6b11m
HCTIOJIb30BaHBl AMMOHHMIHAS CENUTPa, TPaHyIUPOBaH-
Helii cynepgocdar (P20s - 19,5%), kanumitHas conb
(K20-60%), nonynepenpepuuii HaBo3 KPC (N - 0,48;
P-Os- 0,23 u K0 - 0,55% - mo3sI o a30Ty) u OHOTy-
myc (N-1,8-2,0; P205-0,85-2,0u K;0-0,51-0,73%
- 1o cepruduKaTy - 1035l 110 a30Ty). B anpere nposo-
JUJIach XUMUYecKast 00pb0a NPOTUB JBYOJIBHBIX COP-
HSKOB TepOuIuaIoM rpoamt Makeu -0,11 si/ra u oxHO-
JOJBHBIX — | J1/Ta TaCTHK TOIIOM.

Yo6opka yposkas IpoBOIMIACH B TIEPBOM JeKane
HIoNs. YYeT 36pHa M COJIOMBI IPOBOJMIICS BECOBBIM
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MeTo1oM. JlabopaTopHbIe aHAIN3BI TOYB ITPOBOANINCH
o oOIIEePUHATEIM MeTOZIoM [2,13] B mabopaTopuw ar-
POXHMMHH Hay4HOTO LEeHTpa 3emuenenus. MexaHude-
CKUH COCTaB MOYBHI ONIPEEIIAIICS KIACCHUSCKUM MHIIe-
TOYHBIM METOJIOM M OlleHuBaJICs 110 rpanaunu H.A . Ka-
YMHCKOTO, THIPOCKONNYECKass Bjlara — BECOBBIM
METO/I0M, p" BOJIHOM BBITSKKHM - TOTEHI[MOMETPOM, T'y-
myc - o W.B.Tropuny, o0wmuit a3ot - metoom Kbeib-
JlaIs, MOABIKHEIE (hopMBI a3oTa - o U.B.Tropuny, n
M.M.KoHoHOBo#, a ¢ochop u Kammii - Mo METOxy
Maunrura. CraTrcTHdeckas o0paboTKa yporKaifHBIX
JAHHBIX MPOBOAMIACH METOJIOM ANCIIEPCHOHHOTO aHa-
mm3a [12].

OmnpeneneHne SKOHOMUYECKOH 3()(eKTHBHOCTH
NPUMEHEHUs] YAOOpEeHHH NpPOBOIWIOCH HAa OCHOBE
CPaBHEHUsI YPOXKailHOCTH YIOOPEHHBIX M KOHTPOJIb-
HBIX BapuaHToB. CTOMMOCTh NPOAYKIMH ONpeEIess-
Jach B 3aKyHOYHBIX IIEHAX WM B LIEHAX (aKTUUECKON
peanu3anuy. YUCTBIA N0X0J, peHTaOEIbHOCTh U OKY-
MaeMOCTb JIOTIOJHUTEIBHBIX 3aTPAT CBSI3aHHBIX C IIPH-
MEHEHHEM yI0OpEHNH ONPEAEIUTICH TT0 COOTBETCTBY-
fomiel Mmeroauke U Gopmynam [1].

Y= (C+c)-E (1)
rIe

Y/ - gmcTsIit oxoxn ( B Apam),

C - cToMMOCTb JONOJIHUTEIBHOW TOBApHOI Mpo-
JIYKIHH (3€pPHO), TIOJTyUYCHHOM 0T IPUMEHEHUsI y1o0pe-
HUH (B Ipam),

C - CTOUMOCTbH JIOTIOJTHUTENLHON MOOOYHOM mpo-
Oyknud (cojioMa), TMOJAYYCHHOW OT yaoOpeHuit (B
Jpam),

E - cymma Bcex 3aTpat, CBSI3aHHBIX C IPHMEHE-
HHUEeM ynoopenwuii (B gpam). Cymma 3atpar (E) ckmasl-
BAeTCSl M3 CTATEH CTOMMOCTH, OCTaBKYy W BHECCHHE
yIoOpeHuil B TOYBY, 3aTPaThl Ha YOOPKY, TOpabOTKy U
nepepaboTKy, a TakKe Ha peasn3anunio NpHOaBKu ypo-
JKasi, HaKJIaJHbIE PacXO/Ibl.

PenrabensHOCTh MpuMeHEHUS y1oOpeHwuii P (8%)
ompenensercs mno popmyie:

P:M.wo (v P:ﬂdoo) 2)
E E

a OKyIaeMOCTh JIOTIOJIHUTENBHBIX 3aTparT, CBsI3aH-
HBIX C IPUMEHEHHEM yI00peHuil - o hopmyuie:
o_(C+a-E @3),
E
PesyabTaTsl Hecneq0BaHUIl U UX 00CyKICHHE
[louBa OMBITHOTO ydYacTKa JIOBOJBHO MOIIHAS
(A+B=81cm), a MEXaHHYECKHI COCTAB B 3TUX TOPH30H-
Tax OIEHUBACTCS KaK CpeaHecyrmuHHUCTas (pusnde-
CKas TJIMHA B TOpU30HTax A - 35,09; B2- 33,40%) u 11-
xenocyrimauctas (B1 — 59,2%). B ropuzonte C ¢pusn-
4yeckas TJIMHA JierkocyrmHuctas (22,60%). Peakuus
HoYBeHHO# cpenpl menounas (pM - 7,6-8,4). Conepixa-
HHUE TyMyca H 0OIIero a30Ta B BEpXHUX TOPH30HTAX (A
0-30cm) u (B1 30-57cM) - HU3KOE M COCTABIISIIOT COOT-
BerctBeHHO 1,85 - 1,12 1 0,20 - 0,08%, a nmoaBu)HBIE

(OpMBI TUTATEIBHBIX HJIEMEHTOB UMEIOT CPEIHEE CO-
nepxanne(N - 4,5 - 4,2; P,Os- 2,6 - 2,8 u KO — 36 -
25 mr Ha 100r noussl). KopHu 31aKkoBBIX pacTeHUi
pacIpocTpaHsOTCsl B OCHOBHOM B TOpH30HTaxX A u By,
a OT/IeNIbHBIE KOPHU YriyOmstores 1o 1 M rinyounsl. B
9THX TI0YBaxX IIPU ONTHMAILHOM yI0OOpEHNH BCE BO3/IE-
JIBIBAEMBIE KYJIBTYPBI IAI0T BEICOKHH M Ka4eCTBEHHBII
ypoxKau.

UtoOBI HE TIeperpy’kaTh CTAThIO TAOIUIIAMH, YPO-
JKalHbIE TAaHHBIC 36pPHA U COJIOMBI IIPOBOAATCS B CPEA-
HEM 3a 3 ToJa, HA OCHOBAaHMH KOTOPBIX paccUMUTaHa
SKOHOMHYeCcKast 3(QeKTuBHOCTE OT TPHUMEHEHUS
ynoOpeHui.

B marepuanbHbIX 3aTpaTtax CTOMMOCTh aMMOHHH-
HOU cenutTpbl cocraBui 200 npam/Kr, TpaHyIMpOBaH-
HBII cynepdocdar - 150 npam/kr, kanuiiHas cois - 200
napam/kr. CTOMMOCTh OJHOM TOHHBI IOJyIHEpeIrpeB-
IIEro HaBO3a C IIePeBO3KOM Ha MOJIEBOM y4acTOK COCTa-
Buia 5000 npam, 6uorymyc - 60 apam/kr (mpousBo-
CTBO 3TOTO YAOOpEHUs ToKa 00X0IUTCs JOporo - oT 60
1o 80 apam/kr). CpenHsist 3aKymoYHas IIeHa OJTHOTO KT
3epHa nueHus! — 165apam, sumens — 150apam. Oaun
KI' COJIOMBI 00OMX KyJIBTYp peanmsyercs no 30mpam.
[Ipoune pacxoms! cocTaBisOT 5% OT 0o0onux mMarepu-
QJIBHO - TPOW3BOJCTBEHHBIX 3aTpar. Ilo yka3aHHBIM
J103aM ynoOpeHUil aMMOHHMIHASI CEIUTPa COCTABJISACT
364 xr/ra (72,8 ThiC. ApamM/ra), rpaHyIMPOBAHHBIH CY-
nepdocdar - 410 kr/ra (61,5 Thic. Apam/ra), KanuiiHas
coib — 150 kr/ra (30,0 Thic. apam/ra). Ilena bnorymyca
— 360,0 TeIC. Apam, 25T MOJyHEpENpPEBIINNA HABO3 -
125,0 TBIC. Ipam.

Cpennuii ypoxkail 3epHa NIIEHULBI B KOHTPOJIb-
HOM BapuaHTe cocTaBmi 49.5; a comomsel 95,8 1/ra
(Tabm. 1). B ynmoOpeHHBIX e BapHaHTaX STH JaHHEIC
koneOmoTes B mpenenax 63,0 — 67,9 m 122,3 — 133,1
1/ra coorBeTcTBeHHO. [lo rogaM mccimenoBaHui ypo-
»Kall 3epHa U COJIOMBI MIIEHUIIbI KOJIeOAINCh B OYEHb
ONMU3KHX TIpelenax, YTO B OCHOBHOM OOYCIIOBJIECHBI
CTaOMJIBHBIMH KJIMMAaTHYECKHUMHU YCJIOBHSIMH U TPOBe-
JCHHBIMH arpOHOMHYECKHMH MeponpHuaTusiMu. [Ipu-
0aBKka 3epHa MUICHUIIbI B yIOOPEHHBIX BapHaHTAX IO
CPaBHEHHIO C KOHTpOJIEM Konebaiach B Ipefesax OT
13,5 (1aBo3) n0 18,4 m/ra (N120PsoKap), T.€. Ha 27-37%.
OOmue NPOM3BOACTBEHHBIE 3aTpaThl Ha IIOJyYEHHUE
JIOTIOJTHUTENNBEHOTO YPOJKasi 3epHA U COJIOMBI MIICHUIIBI
cocraBumu 4284 (6bmorymyc) — 160,4 TeIC. Opam
(N120Ko0).

Heobxoanmo oTMeTHTh, uYTO OOJBIIAs CymMMa
MIPOU3BOJICTBEHHBIX 3aTpaT(428,4 THIC. Ipam) B BapH-
ante 6uorymyca (Ta0:.1) cBS3aHa B OCHOBHOM C OTHO-
CUTEJILHO BBICOKOM 1ieHo# (60 apam/kr) aToro ymaodpe-
HUSI, 110 IPUYUHE KOTOPOTO €ro MacCoBOE IIPUMEHEHNE
MOKa 4TO HEpeHTa0eIbHO. YHCTHIN JOX0/T OT MPUMEHE-
HUsI MUHEPAIILHBIX yJI00peHNH U HaBo3a 00eceYnBaeT
HEBBICOKYIO PEHTa0ENIbHOCTh, a OKYINaeMOCTh OJIHOTO
Jpama OT IIPUMEHEHHs YA00pEeHHH BapbUpyeT B Ipejie-
aax ot 1,22 (aBo3) 10 2,27 apam (N120Kgo).
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Tabmuma 1.

OxoHomMHu4Ieckas 3H(HEKTUBHOCTh IPUMEHEHHUST OPTAaHOMUHEPATBHBIX YI0OPSHHA Ha TTOCEBAX O3MMOM TIIICHHUIIBI
(B pacuete Ha 1 ra)

BapuanTs! onbita
)E <
: |3 P =
IToka3zarenu oo | X ° 2 b
=5|1& | £ | £ | % 5
Bl 8, 8 § | ¢ 2
23| 2L z z © = =
— 2 | o B a2} <~ Tl o
Ypokaii 3epHa, 1/ra 49,5 67,9 63,3 65,9 64,2 63,0
ITpubaBka 3epHa K KOHTPOJIIO, II/Ta - 18,4 13,8 16,4 14,7 135
Ypoxkaii conomsl, 1/ra 95,8 133,1 | 1246 | 126,8 1241 122,3
[TpubaBka coJIOMBI K KOHTPOJIIO, 11/Ta - 37,3 28,8 31,0 28,3 26,5
3akynouHas IIeHa OJIHOTO II 3epHa, ApaM 16500 | 16500 | 16500 | 16500 | 16500 | 16500
3akynouHas IIeHa OJIHOTO II COJIOMBL, JIpaM 3000 | 3000 | 3000 | 3000 3000 3000
CTOMMOCTh JIOTIOJIHUTENLHOTO ypO)Kasi 3€pHa, ThIC. ) 3006 | 227.7 | 2706 | 2426 | 2228
Jpam
CTOMMOCTb TOHOJIHUTEIEHOTO yPOXKasi COJIOMBI, THIC. i 1119 | 864 930 849 795
JpaM ' ' ' ' '
Satpatel || 1643 | 1343 | 1028 | 3600 | 1250
yI0OpeHHUS
3apmiaTa - 45,0 38,0 40,0 38,0 100,0
3aTparsl Ha MOJY4YCHHE NONONHH- | DKCILTyaTalus i 10.0 10.0 10.0 10.0 10.0
TENBHOTO YPOJKasi, THIC. IpaM MEXaHHU3MOB ' ' ' ' '
Mpotme — pac- | _ 110 | 91 | 76 | 204 | 118
XOJIBI
OO01Me pacxoIsl - 230,3 | 191,4 | 160,4 | 428,4 246,8
YUuCTHIH T0XOM, THIC. ApaM - 185,2 | 122,7 | 203,2 | -100,4 55,5
PenrtabenbHOCTD, % - 80,4 64,1 126,7 - 22,5
OxymmaeMoCTh OT MPUMEHEHHs YI00pEeHUH, Ipam - 1,80 1,64 2,27 - 1,92

Ipumeuanue: o cocrostauio 15-20 despans 2023 roga 1 $ CIHIA npupasauBaetcs k 396 apamam.

B taGnuie 2 mpuBeneHbl pe3yiabTaThl IO SKOHO-
MHuueckoii addexTHBHOCTH YI00peHuit Ha ToceBax su-
MeHs. M3 TabnuIel BUAHO, YTO YpOrKaifHBIC TaHHbIE

3epHa U COJIOMBI 3TOW KYJIBTYpbl Majo OTJIHYa-
I0TCS OT JIaHHBIX TIICHUIBL. J{OMOMHUTENBHBIH ypO-
JKail 3epHa OT MPUMEHEHHUs yIOOpEeHUi BapbUPYIOT B
npenenax ot 16,5 (N12gPso) 1o 19,41/ra (N120PgoKao), a
conoMbl — 23,2 — 28,1 1/ra B 3THX K€ BapHaHTax. 3aKy-
MOYHAs [IeHa SYMEHS HIKE MIICHUIIBI, a [IeHa COJIOMBI

TOXJECTBEHHO C I[eHOU mieHuIpl. O01me mpon3BoI-
CTBEHHBIC PacXo/Ipl Ha moceBax stumens (158,6 - 428,4
TBIC. JpaM) IOYTH TaKue K€, KaK Ha MOCeBax IIIe-
HUIBL. YHCTBINA TOXOM U PEHTA0EIbHOCTh OT IPUMEHEe-
HUS YIOOPSHUH 110 3TUM KYJbTYPaM TaKKe BapbUPYET
B OYCHBb ONM3KHX MpejeniaX, a OKyHaeMOCTb OJTHOTO
IpaMa Ha MPUMEHEHHE YIOOPEHUH IMONydasiach emé
mmwke (0,35 - 1,12 npam), 9T0 B OCHOBHOM 00YyCIIOB-
JICHO CPaBHUTEIFHO HU3KOH PHIHOYHOM IICHOH STIMEHSI.
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Tabmauma 2.

DxoHomMuIecKast 3HPEeKTUBHOCTD MPUMEHESHUS OPraHOMUHEPATBHBIX yIOOPEHHH Ha TTOCeBax 03UMOTO STUMEHS
(B pacuete Ha 1 ra)

BapuaHTs onbiTa
=
Iokazarenn S E | % o S 2z Q
X g a a 4 2 9
~E| % 5| 8| ¢ 2
RE|ZE| 2 zZ | 8| E
— 2 | o g far) <t ol \=)
Ypoxaii 3epHa, 11/ra 45,7 65,1 62,2 63,0 64,9 63,1
ITpubaBka 3epHa K KOHTPOJIIO, I1/Ta - 19,4 16,5 17,3 19,2 17,4
Yposkaii COloMBI, 1/Ta 68,6 96,7 91,8 94,2 94,8 92,3
[TpubaBKa COJIOMBI K KOHTPOJIIO, T1/Ta - 28,1 23,2 25,6 26,2 23,7
3akynodHasi IeHa 0JTHOTO II 3epHa, IpaM 15000 | 15000 | 15000 | 15000 | 15000 | 15000
3akyno4Hasi IeHa OJTHOTO IT COJIOMBI, JpaM 3000 | 3000 | 3000 | 3000 | 3000 3000
CTOMMOCTB JIONOJHUTEIBHOTO YPOKas 3€pPHA, THIC. IpaM - 2910 | 2475 | 259,5 | 288,0 | 261,0
IC[;;)gMOCTL JIOTIOJTHUTEIIBHOTO ypOXKasi COJIOMBI, ThIC. i 84,3 69.6 76.8 786 711
04 3aTpaThl Ha yIOOpEHUS - 164,3 | 134,3 | 102,8 | 360,0 | 125,0
% £ - 3apmiara - 43,1 36,0 38,2 38,0 100,0
Z © 3| Dkcmayarands MEXaHU3MOB - 10,0 10,0 10,0 10,0 10,0
§ % N Ipoune pacxoasl - 10,9 9,0 7,6 20,4 11,8
Q
3 E =|
= 5 ‘Q Oo61ue pacxos - 228,3 | 189,3 | 158,6 | 428,4 | 246,8
S E
N
UncThiil 10X0A, THIC. ApaM - 147,0 | 1278 | 177,7 | -61,8 85,3
PenrtabenbpHoCTh, % - 64,4 67,5 112,0 - 34,6
OxynaeMocTh OT IPUMEHEHUsl yI00peHuil, Apam - 0,64 0,68 1,12 - 0,35

Heobxoanmo Takke OTMETHTH, YTO oOImmue 3a-
TpaThl Ha TPOU3BOACTBEHHBIX IOCEBAX MIICHUIBI U S4-
MEHs Hay4yHoro 1enrpa 3emiuenenus B 2022 rony, npu
ypoxaitHoctn B 40,3 1/ra cocraBmmm 590,7 ThIC.
Ipam/ra, a 9ucTeii goxox — 121,1 Teic. npam/ra. Pen-
TabeILHOCTH MoceBOB cocTaBmia 20,5%. Urto kacaercs
(hepMepCcKIM X034HCTBaM, KOTOPBIE 3aHITHI BO3/ETHI-
BaHHEM 3€PHOBBIX KYJbTyp Ha OPOIIAEMBIX IT0YBAX
ApapaTckoit paBHUHBI U B OOTapHBIX YCIOBHUIX TOPHBIX
palioHOB ApMEHHMH, TO YUCTBIH JOXOJl C OJHOTO ra B
9THX XO3SHCTBaX €€ HIDKE, YTO OOBICHICTCS HE
TOJIBKO HU3KOH YPO’KallHOCTBIO U HU3KOH LICHOU 3€pHa
U COJIOMBI, HO ¥ BBICOKMMH [IEHAMH F'OPI0YECMa309HBIX
MaTepuaoB, y100peHuii, paboThl MEXaHU3MOB, OPOCH-
TEJbHOU BOJIbI, HECTULIUIOB U T.[.

BriBoabl

1. Ha 3epHOBBIX moceBax APMEHHH 3a IOCIE-
Hue 30 neTr pe3Ko HapylleHa CUCTEMa NPUMEHEHUs
yA00peHni, ypoKanHOCTh KyJIbTyp CHU3WIAach Ha 30-
50%. He xBaTaeT MECTHBIX YIOOpEHHH (HaBO3, ITHIHA
MOMET, KOMITOCTHI, OMOTYMYC | T.1.), a hochopHO-Ka-
JUHHBIE YIOOPEHNUS UMIIOPTHPYIOTCS B OPTaHUIECKHUX
KOJINYECTBAaX, MO NPHYHUHE KOTOPOTO B (hepMEepCKHUx
X03s11ICTBaX HA MUHMMAIbHOM YPOBHE IPUMEHSIOTCS B
OCHOBHOM a30THBIE YA0OpEHUs.

2. Ha Apaparckoii paBHHHE YpOXKaifHOCTb O3H-
MOM MIIEHUIB! U STYMEHS OTHOCUTEIbHO BBICOKAs, OJ-
Hako 0OIIenpon3BOJICTBEHHbBIE PACXO/bl HAa UX BO3JIe-
JIBIBAHHUE U HU3KUE 3aKyIOYHBIE LIEHBI 3TUX KYJIbTYp HE

TIO3BOJISTIOT YBEJINYNTH YUCTHIA JOXO/ C €JMHUIIBI 110~
ic:hi

3. Ilpm yMepeHHBIX 103aX MUHEpaJbHBIX y100-
peHPII?‘I (leopango, leopgo, lengo Kr/ra) YUCTBIN H0-
XOJl Ha MOCEeBaX O3MMOM MILEHULBI BapbupyeT oT 123
1o 203, a y stamens — 128 - 178 ToIc. apaM ¢ 0IHOTO Ta.

4. TlpumeHeHHe B MOJyHEpENpeBIIEro HaBO3a U
Onorymyca 3KOHOMHYECKH Maio3()(heKTHUBHO 1 HEPEH-
TabeIbHO M3-3a BBICOKMX 3aTpaT Ha MOKYIKY, TpaHC-
HOPTUPOBKY U BHECCHHUE B ITOYBY.
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BIOLOGICAL SCIENCES

BJIMAHUE OPTAHUYECKOI'O CEJIEHA (JA®C-25) HA BCXOXECTbD, POCT U PA3BUTHE
INIIIEHAIBbI APOBOU

Koxoea M.B.

Mazucmpaum Bocmouno-Kazaxcmanckoeo mexnuuecko2o YHUBepcumema no cneyuailbHocmu «Jlecnbie

pecypcul i 1eco800Cme0 »,

2. Yemv-Kamenocopck, Kasaxcman
Bopooves A.JI.

Hoxmop 6uonocuueckux nayx, npogeccop

Bocmouno-Kazaxcmancrkozo mexuuueckozo YHUesepcumema,

2. Yemv-Kamenocopck, Kasaxcman
Acanzanues E.A.

Kanouoam cenvcroxosaticmeennwlx, accoyuuposantsill npogeccop
Bocmouno-Kazaxcmanckozo mexnuueckozo ynusepcumema,

2. Yemv-Kamenocopck, Kaszaxcman
Jlymau C.C.

Mazucmp cenvckoxos3aticmeeHHbIX HAYK, CIMapuiiii npenooasameis
Bocmouno-Kazaxcmanckozo mexnuueckozo yHugepcumemd,

2. Yemw-Kamenocopck, Kasaxcman

THE EFFECT OF ORGANIC SELENIUM (DAFS-25) ON GERMINATION, GROWTH AND
DEVELOPMENT OF SPRING WHEAT

Kokhova M.,

Master's student of East Kazakhstan Technical University,

specialty "Forest resources and forestry" in Ust-Kamenogorsk, Kazakhstan

Vorobyov A.,

Doctor of biological sciences, professor of East Kazakhstan Technical University,

Ust-Kamenogorsk, Kazakhstan
Asangaliev E.,
Candidate of Agricultural Sciences,

Associate Professor of the East Kazakhstan Technical University, Ust-Kamenogorsk, Kazakhstan

Lutay S.

Master of agricultural sciences, senior lecturer of East Kazakhstan Technical University,

AHHOTAIIUA

Ust-Kamenogorsk, Kazakhstan
DOI: 10.5281/zenodo.7708461

CeneH — XHW3HEHHO Ba)XKHBIM MMKPO3JIEMEHT C YHHUKAJbHBIMH OHMOJIOTHUECKUMH (YHKIHAMH U HIMPOKUM

CIICKTPOM I[GﬁCTBPIS[ €ro COGJZ[I/IHeHI/Iﬁ Ha )XMBBIC OPpTaHU3MBI. yCTaHOBHeHO, YTO MAJIBIC 1O3bI CCJICHUTA U CCJICHATa
CTUMYJIMPYIOT POCT 3€PHOBBIX KYJIBTYP, @ YBEIIMUYECHHUE 03 CEJICHA IPUBOIUT K PE3KOMY TOPMOKEHHUIO POCTOBBIX
IMMpOIECCOB. OcHOBHas ecjib Z[aHHOfI pa6OTBI SABJIACTCA YCTAHOBJICHHUC BJIUAHUSA PA3JIMYHBIX KOHLIGHTpaL[I/Iﬁ CCJIC-
Hocozepskamiero npenapata JADC-25 u 6eHToHNTa Ha MOp(OMETpUUECKHE TTOKA3aTeN! IPOBOH MIIICHUIIBI.

ABSTRACT

Selenium is a vital trace element with unique biological functions and a wide range of effects of its compounds
on living organisms. It was found that small doses of selenite and selenate stimulate the growth of grain crops, and
an increase in selenium doses leads to a sharp inhibition of growth processes. The main purpose of this work is to
establish the effect of different concentrations of DAFS-25 and bentonite on such indicators as stem length, root

length, stem mass and root mass.

KuioueBble ¢Jj10Ba: CeJIeH, MUKPORJIEMEHTHI, MIIIEHUIIA SpOBasi, 0EHTOHUT, MOp(OMETpHIECKUE TTOKA3ATEIH.
Keywords: selenium, trace elements, spring wheat, bentonite, morphometric indicators.

Brenenne

JADC-25 - mpemnapar [uisi BOCHOJIHEHHSI HEJO-
CTaTKa CeJIE€Ha B pAIlOHaX CENbCKOXO3AHCTBEHHBIX
*KUBOTHBIX. JJADC-25 conepkuT aeiicTByoIIEe Belle-
CTBO JHANcTOHQCHOHMICENCHH] He MeHee 95% ¢ mac-
coBOIi fonelt cenena 25%, cynb(QUT HATPUS U XIIOPUA
HaTpus He Oomnee 1%, cBsa3aHHYyIO Bomy He Oosee 4%.

He cozmepxur reHHO-MH)XEHEPHO-MOIU(DUIIMPOBaH-
HBIX ITPOYKTOB. Ero ncrnonp3yioT B nessix npoduiak-
THKH TIPH BO3JEUCTBMM Ha OPTaHW3M HEOJIaronpust-
HBIX (DaKTOPOB BHEIIHEH CpeAbl: paJuallMOHHBIX, XH-
MHUECKHX, Ononorndeckux. OH TakXke YCHIMBACT
METaboJIMUECKHE TPOLIECCH B OPraHU3Me KHUBOTHBIX U
NTHL U yIydaeT MOPQOIOTHUECKUN COCTaB KPOBHU

[1].
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Baxneinmnienn 3agadueill  CeJIbCKOXO3SIMCTBEHHOTO
MIPOM3BOJICTBA SIBISACTCS TOWUCK ITyTEH ITOBBIIMICHUS
MPOJYKTUBHOCTH  CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYD
[2]. [TomyueHne ypoBHS ypo:KalfHOCTH, KOTOPBIA MO-
JKET O0OECIIEUYHTHh BBICOKYIO IKOHOMHYECKYIO 3(dek-
THUBHOCTb, BO3MOXKHO 32 CUET BKJIIOYEHUS B TEXHOJIO-
THIO BO3JICNBIBAHMS KYJBTYphl HOBEHIINX IPHEMOB,
OJTHUM U3 KOTOPBIX SBJISETCS IPUMEHEHUE CTUMYJIATO-
poB pocra pactenuii [3]. OHM KOMIUIEKCHO BIHAIOT Ha
(hu3noNIOrIUeCKUe M OMOXUMHIYECKUE IPOLECCH, KOTO-
pBle MpoTekaroT B pacTeHusX. [IposiBieHue ux aei-
CTBHSI B HCKITIOUHUTEIIEHO MAJIBIX KOHIIEHTPAIIHX 103~
BOJISICT ITUPOKO MIPUMEHSITh CTUMYJIITOPHI B IIPAKTHKE
CENIbCKOXO3SIMCTBEHHOTO NMPOU3BOJICTBA, U, B HACTOS-
niee BpeMsi, UX HCIOJIb30BaHUE MPHOOpPETaET 0COOYIO
aKTyaJIbHOCTD [5].

Hcnonp3oBaHre KOMIUIEKCa CTUMYJIISITOPOB pOCTa
B TEXHOJIOI'MYECKOM IPOILIECCEe BhIPALIMBAHMS 3EPHO-
BBIX KyJIbTYpP B 9KOHOMHUYECKH Pa3BUTHIX CTPaHaX M03-
BOJISIET IOTIOJTHUTENBHO MOIy4aTh 0koio 20-30% mpo-
IyKOuu 3emurenenust [4].

BeHTOHUT OTHOCHTCS K TJIIMHHUCTBIM MHHEpaIaM
TPYMITBI MOHTMOPIJUIOHUTA W 00JIAaeT MOBHIICHHON
CBSI3BIBAIOIIEH CIIOCOOHOCTBIO, BBICOKOH EMKOCTBIO
0OMEHHBIX OCHOBaHHH, COPOIIMOHHON M KaTalUTHYe-
CKOM aKTUBHOCTBIO. BEHTOHUT - 3TO MPUPOIHBIN TrUA-
paTUPOBaHHBIA CHJIMKAT OMHUHUS. [ IMHHUCTBIE MH-
Hepasibl COJIepKaT OCHOBHBIE JIEMEHTBI TUTAHMS pac-
tenuit: (K, P), makpoanementsr (Mg, Ca, Fe) u pan
MukpoasiementoB (Mn, B, Cu, Co, Ni), crtocoOHBIX ITe-
pexomuTh B BOAOpacTBOpuUMYy0 (opmy. [muHHCTHIE
MHUHEpaJIbl IIUPOKO PACTIPOCTPAHEHBI, TOCTYITHBI U Jie-
1iessl [6].

Lenbto maHHOI pabOTHI SBISAETCS HUCCICIOBAHHE
BiausiHAs JJADC-25 B pasHpIX KoHIeHTpamwsax (25
mr/m, 20 mr/n, 15 mr/m, 10 mr/m v 5 mr/m) u 10% renst
OEHTOHHTA Ha BCXOXKECTh, POCT U Pa3BUTHE MILICHUIIBI
spoBoil copta «Omckas-36».

100

40

25 Wrin 15 wMrin

20 mr/n 10 mr/n

MaTepuajibl 4 MeTOABI

Jns monmydeHHs OMBITHBIX PAacTBOPOB IIPOBEIH
clenyromue ecTBUS:

1 B xauectse pactBopurens JADC-25 ucnons3o-
Banu 70% cnupt-pextudukar. Viccaenyemple KOHLEH-
Tpaluy Mpemnapara MojyJyald U3 OCHOBHOTO pacTBOpa
(100 M criupra ¢ mo6asnennem 0,1 r JJADC-25).

2 TlpuroroBnenue 10% renst 6entonura. benro-
HUT W3MeNbyaiii Ha BuOpomensHuiie BM-0,6 no yib-
TPaAUCIIEPCHOrO COCTOSHUSA. IIpUroTOBIEHHBIN MOPO-
ok B koaudecTse 60 r cmermmBanu ¢ 600 M1 guCTHII-
JUPOBAHHOW BOIBI, OCTABILUIN 1A HaOyxaHus Ha 4
yaca, 3aTeM IOABEPTalH KUISYCHUIO B TeUeHHE 3 Ja-
COB IIPH MOCTOSTHHOM MOMEINIMBAHUU M OCTaBJISLTH IO
MTOJTHOTO OCTHIBAHMUS.

3 Jlns 3aMayMBaHUs CEMSH TOTOBHJIM PAacTBOPHI
JADC-25 cnenyromux KOHIICHTPAIUIA:

1. 25 mr/mn: 2,5 M ocHoBHOTO pacTBopa JJADC-25
no6asisuii B 100 Mt resist OCHTOHHTA

2. 20 mr/mn: 2,0 mut ocHoBHOTO pactBopa JADC-25
u 100 M renst GeHTOHHTA

3. 15 mr/m: 1,5 mut ocHoBHOTrO pactBopa JADC-25
u 100 M renst GeHTOHHTA

4. 10 mr/m: 1,0 ma ocHoBHOTO pactBopa JADC-25
u 100 M renst GeHTOHHTA

5.5 mr/x: 0,5 mi1 ocHoBHOTO pactBopa JJADC-25
u 100 Mt resist GeHTOHMTA

KoHTposeM ciyKuiu refib OCHTOHUTA U JTUCTHII-
JIUPOBAHHAS BOJIA.

JIss MHKPYCTalMK HCIOJIB30BaIM 3CpHA IIIIe-
HuUpl o 30 WTYyK JUid KaKAOro pa3BElNeHMsl Mpena-
pata. 3aMauuBaiIM ceMeHa B TeueHue 24 yacos. 3aTemM
CeMCEHa TIOICYIINBAIN P KOMHATHOH TeMIlepaType —
12 4acoB U BbICEBAIIM B OTKPBITHIN IPyHT. [Ipogomku-
TEJIEHOCTB 3KCIIEPUMEHTA COCTaBMIA — 64 JTHS.

JleficTBUE pa3IMUHBIX KOHLIEHTpaLMH npeiarae-
MOTro Mnpemnapara Ha BCX0KECTb CEMSH MIIECHUIBI ITPEI-
CTaBJICHO Ha pHuC. 1.

I BcxoxecTs,
Y%

Smrin Bona

BEHTOHNT Bes ofpaboTku

Pucynox 1. Bexoocecmo cemsin
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W3 maHHBIX puc. | BUAHO, YTO KOJUYECTBO IPO-
POCIIMX CeMsiH BO Bcex paspencHusix JADC-25 oru-
4aloTcsl Apyr oT apyra. Jlydiiue pe3ynbTarhl MOJy-
YCHBI TIPU KOHIICHTpanuu npemnapata 15 mr/in. Ilepseie
BCXOJIbI TIOSBWJIUCh HAa 3 CYTKH TOCJE TMOCaJKH.
HaubounbIiee KOJUUECTBO MPOPOCTKOB 3aPETUCTPHPO-
Banu Ha 4 cyTKU. Bech mepuo nosiBjeHus IpopoCcTKOB
3aHsu1 5 cyTOK. CaMblil BHICOKHI MPOLIEHT BCXOXKECTU

cocraBmi 83,3% B rpymnme oOpaboTaHHOI MpemapaToM
B KOHIIGHTpamuu 15 Mr/i, camblii HU3KHH TNPOIEHT
BCXOXKECTH 3apericTpUpOBad B Tpymme obpaboraH-
Holi 6enTOHHTOM - 36,6%.

ITo mMeromuke PKCHEPUMEHTA MPOBEIU U3yUCHHE
HEKOTOPBIX OMOMETPHYCCKUX MapaMETPOB BBIPOCIIMX
pactenuii. /laHHbIe IpeCTaBICHEI B Ta01. 1 ¥ Ha puc.
2u3.

Ta6mmma 1

CpenHsis Macca pacTeHHI

TIpenapatbt Cpennsisi Macca paCTeHHH, T Cpennsist Macca cTebieid, r Cpennsisi Macca KOpHEH, T
25 mr/n 32.5 27.5 5.0
20 mr/n 39.5 32.0 7.5
15 mr/n 82.0 64.5 17.5
10 mr/n 54.5 40.5 14.0
5 Mr/n 70.0 58.0 12.0
BenronuT 37.5 28.5 9.0
Boma 35.5 27.5 8.0
be3 06paboTku 36.5 28.0 8.5
100 I CpenHss
Macca
a0 pACTEHWA, T
B CpentsnA
Macca
B0 cTebnei, r
CpeaHas
Macca
40 KopHeR, T
0
25 mrin 15 mr/n SmMr/n Bona
20 mr/n 10 Mr/n EEeHTOHNT EBez obpaboTkm
Pucynox 2. Cpedusisa macca svipocuiux pacmeHuil
Tabmuma 2
CpaBHUTENbHBIN aHAJIU3 JUIMHBI paCTEHUI
IIpenapatbl Cpennsis nmHa pacteHui, cM | Cpennss amuHa ctebneid, cM | CpenHss JiinHa KOpHEH, cM
25 mr/n 43.625 32.73 10.895
20 mr/n 45.225 37.3 7.925
15 mr/n 58.45 44.53 13.92
10 mr/n 52.2 44.58 7.62
5 Mr/n 60.4 49.69 10.44
benronur 53.18 43.45 9.73
Bona 43.52 35.1 8.42
Be3 o6pabotku 42 34.2 7.8
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80

60

40

20

25 mrin 15 mr/n

20 Mrin

10 mr/n

I Cpennss
ANuHa
pacTeHuns,
CM

I CpenHss
ANUHA
cTebng, cM

[0 Cpeannss
anuHa
KOpHS, CM

5mMr/n Bona

BeHToHuT Bes noaroTtoskn

Pucynox 3. Cpeonsis Onuna pacmenuti

Ha ocHOBe MoJy4eHHBIX JAaHHBIX CIEIyeT OTMe-
TUTh, YTO PACTCHUS, BEIPOCIINE U3 CEMSH 00paboTaH-
HeIX mpenapatoM JTA®DC-25 B pasHBIX KOHIEHTpa-
LUAX, UMEIOT OoJiee BRICOKHE MOP(HOMETPUIECKUE TI0-
KazaTeId B CpaBHEHHHM C CEMEHaMH, KOTOpbIC

3aMa4yuBalid B BOJC U 6CHTOHI/IT6, a TaK K€ ITOCaXCHbIC

e

6e3 00paboTku. Ha cymiecTBeHHOE yBElIWYCHUE BCEX
MoKa3arteJiel Okasaj mpenapaT B pa3BeIeHUHU 15 Mr/im.
JmHa pacTeHU B KOHIGHTpAIusax 15 mr/m u 5 mr/n
coctaBmia 58,45 u 60,4 cM cooTrBeTcTBeHHO. JI)THHA
pacTeHui, MOCaXKCHHBIX 0e3 TMOATOTOBKH, COCTABUIIA
42 cM, uTo Ha 41% MeHbIIIe KOHTPOJBHBIX (puc. 4).

Pucynox 4. [{nuna cmebneit nuenuyvi, oopabomannwvix JJADC-25 6 passedenuu 15 me/n (cnesa) u 6e3
obpabomxku (cnpasa)

Macca cre0uieit mmenuIsl, 00padoTanHbsix JJADC-25 B pasBenenuu 15 mr/i, cocraBuia 64,5 rpamMm, 9To Ha

134% Gopiie, 9eM KOHTPOIBHBIX 00pa3ios (puc. 5).
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Pucynox 5. Macca cmebnei nuenuywl, oopabomanuvix JJADPC-25 6 pazeedenuu 15 me/n - 64,5 2 (cresa)
u 6e3z oopabomxu - 27,5 2 (cnpasa)

3aki0ueHne

Bbnaromaps 06paboTke ceMsH mpenapaToM B KOH-
HeHTpanuu 15 Mr/in HabiroaeTcs CyIecTBeHHOE yBe-
JMYeHHe BceX MOP(OJIOTHYECKHX ToKa3aTeseil pacre-
HHUH B cpaBHEHHH ¢ obOpasiamu 0e3 obpabdoTku. Macca
yBenmumiack Ha 134%, nnuna Ha 41%. Xoporme Mop-
(homMeTpHrUecKre IOKa3aTeIH MMOJy4YeHbI B pa3BeICHUN
10 mr/im u 5 mr/mn. Boree BbICOKasi KOHIICHTPAIHS TIpe-
mapata: 20 Mr/i u 25 Mr/n o6iamaet yrueTaionmm 3¢-
(eKTOM Ha POCT M pa3BUTHE MIICHUIIBL.

IMpumenenne JJADC-25 ompaBmaHO HE TOJBKO
CBOEH 3KOJIOTMYHOCTHIO U BBICOKOH 3(h)(hEKTHBHOCTHIO,
HO M SKOHOMHYECKH IliesiecooOpa3Ho, T.K. sl oOpa-
00TKM pacTeHHH Ipenapar TpeOyeTcsl B He3HaYUTellb-
HOM KOJINYECTBE.
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AHHOTALUA

B cratbhe BBISBIECHBI U peaACTaBJICHBI HanboJiee BaKHBIE (1)aKTOpLI, BJIMAIOMINEC Ha OTHOLICHHC K CBOCMY
MOTOMCTBY KYpHIIbI- HACEAKH €PEBAHCKOW MSCO-SIMYHOW MOPOJBI, BO3ACHCTBYIOIINE HA MPOsBICHHE 3a00THI O
IMOTOMCTBE B IIEPHUO/JI paCliO3HABaAHWA CBOUX HBIIJIAT, @ TAKKE HanOoJiee BaKHbIE JJIA TaKOT'O MOBCACHUA CEHCOP-
HBIe cucTeMbl. Hapsay co ciyxoM u 3peHreM, 60MblIoe 3HaYeHHe puodpeTaeT 3amnax, KOTOpBIi yke Ha 5+1 neHpb
HaYMHACT JOMUHUPOBATH Y HCCYIIKH U UI'PACT 60.]'[66 3HAaYMMYIO POJIb B MATCPUHCKOM IMOBEACHUU.

ABSTRACT

The article presents the most important factors that affect the behavior of the broody hen of the Yerevan
chickens meat and egg breed, towards their offspring. The most important factors for the manifestation of care for
offspring during the period of recognition of their chickens were identified, as well as which of the sensory systems
are most important for the manifestation of maternal care. Along with hearing and vision, smell is of great im-
portance, which already at 5 + 1 day begins to dominate in the broody hen and plays more significant role in

maternal behavior.

KuawueBble ciioBa: KypHulla-HaceJiKa, MaTCPUHCKOE MOBEACHUE, CCHCOPHBLIC CUCTEMEI, 0OOHSITEJIbHAS KOM-

MYHHUKalus.

Keywords: broody hen, maternal behavior, sensory system, olfactory communication.

OTonoruyeckre 0COOEHHOCTH CaMKH IIOCTHATAb-
HOTO IE€proJia ABJIAIOTCA BbBIPAKCHUEM MATCPUHCKOTO
MOBe/IeHNs, oOecreunBaeT O0e30MacHOCTh CaMOCTOs-
TEJBHOM ’KM3HHU IOTOMCTBA.

MateprHCTBO 'y MpencTaBUTENEH KUBOTHOTO
MUpa OposBIIETCS Mo- pasHoMy. OTinnuus B noseje-
HHUH y 0cO0€l pa3HBIX BHJIOB 3aBUCST OT 0COOEHHOCTEH
JKMU3HEHHBIX YCIIOBUH, COPMHUPOBAHHBIX B TEUCHHE
JUTMTEJIFHOTO TIEPHOa BPEMEHH.

M3 u3BECTHBIX MPENCTABUTENIEH CEIbCKOXO035M-
CTBCHHBIX IITHII, MaTepI/IHCKI/Iﬁ MHCTHHKT Hauboee
BBIPAXKEH Y Kyp, YTOK, HH/FOIIEK.

Kypuna-Hacenka o4deHb BHMMATEIbHA K CBOEH
knajnke.Kak M3BECTHO, OCHOBHBIMHU 3BEHBSIMH MeXa-
HHM3Ma PEryJISIIN M0JI0BOK (DYHKIMH y TITHIL SBIISTFOTCS
THIIOTaJIaMyC, THIIO(U3 1 MoJIoBkIe kene3bl. [Ipu cooT-
BETCTBYIOIINX YCIIOBHSIX B THIIOTANaMyce caMOK o0Opa-
3yeTcsl MPOJIAKTHH — PENU3UHT - (akTop. [Tox ero Bo3-
JIeWCTBHEM, B TIEpeHEH 10ie TUIIo(u3a BepadaThiBa-
€TCs OCHOBHOM TOPMOH HAaCHXUBAHUA — TIPOJIAKTHH.
JloxazaHo, 4yTo onHa U3 (YHKIUH 3TOTO TOPMOHA 3a-
KIIFOYA€TCs B YTHETEHUH NPOSIBICHUN MOJIOBOTO TOBE-

nerusd. [IponakTuH oka3bIBaeT ACMPECCUPYIONIEe BIH-
SHUE Ha CEKPEIHIO TTOJIOBBIX TOPMOHOB, CHIDKAET CTe-
pounHyro akTuBHOCTH simyHuKa [3]. Tak, B mepuon
HAaCHKMBAHMS W BBIKJIEBA LBITUIAT, HACEKH HE CHAPH-
BalOTCS C METyXaMH.

I'He3oBoe MOBEIEHNE NTHUIBI MPEICTABISIET CO-
00i1 CIIOKHBIN TMOBEJEHYECKUI KOMIUIEKC, KOTOPBII
MIpeoNpeesieH He TOJIbKO T'€HOTHITMYECKH, HO U CBS-
3aH C UMIIPUHTUHI'OM 1 HpI/IO6peTeHHBIMI/I HaBbIKAMHU B
oHTOTeHe3e [5,4].

B TIEPUOT BBICHXKUBAHWA YCTAHABIIMBACTCA CBA3b
MeXay Kypuued u usiusitaMu. Hacenka gacto nepe-
KaThIBAaeT AWIla OT IIEHTpa THE3[a K ero Kparmo U 00-
patHO, 4eM o0ecleynBacT UX PaBHOMEPHOE COrpeBa-
HUe. B 3TOT mepron Tak ke MosBIsSeTCs 3ByKOBOH MM-
MIPUHTHUHT MEXIy LBIIUIATAMUA M KypUIeH-HAaCeIKOM.
[Ipu BEICKXXMBaHUY SIUL] HACEKA TEPUOANIECKH KBOX-
YeT, a [BIIUICHOK B AW MUIIUT, T. €. OHM OOMEeHHBa-
I0TCSI 3ByKOBBIMH C MTHAJIAMH 33/10JITO JI0 3aBEPILICHUS
SMOPHOHAIFHOTO PAa3BUTHUS U BBIKJIEBA HbIIIeHKA. [To-
9TOMY cpa3y, IMOcCJe BBIKIEBA, HaceIka W IBIILIATA
JIETKO PACIIO3HAIOT APYT Apyra o 3ByKy[1].
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ITreHIpI KypHLl, Kak MBI 3HAEM, OTHOCSTCS K BHIBOA-
KOBBIM ITHIIAM, KOTOPBIE TIOCIIE BBIXOA U3 SHI] MOTYT Ca-
MOCTOSITEIFHO TIepPE/IBUTATECS. B TepBble THU JKU3HU
UBIIUIAT HACEKA XOIHUT B IIEHTPE BBIBOJKA, OAUTEIHEHO
HaOmroqast 32 HUM M SHEPIrHYHO Pearupys Ha KaXKIblif
MUCK, HAMaJacT Ha MPUOIIKAIONIErocs Bpara (maxe
sacTpeba), HAMEPHUBAIOIIET0 CXBATHTH LIbIIJICHKA [S].

Heab u 3axaun padoThl.

BrriBute Hamboiniee BakHBIE (DAKTOPHI, BIHSIO-
e Ha IOBEICHUE KYpPHUIBI- HACEIKU epeBaHCKOH
MSCO-SMYHOU MTOPOJBI K CBOEMY HIOTOMCTBY.

J1st TOCTYDKEHHUS 1SN BBISBYIIM:

» TiaBHBIC (DAaKTOpHI, BIMAIONIME HA IIPOSIBIIE-
HHe 3a00Thl O MOTOMCTBE B IMEPHOJ PACIO3HABAHMUS
CBOMX LIBIILJIAT,

by

WukyOamust syl - mpoIrecc COBOKYITHOTO JIei-
CTBHSI Takux ()aKTOPOB, KaK TeMIlEpaTypa, adpamus,
BIQKHOCTH H JIp., 00eCIIeUNBAIONINX HOPMaJIbHOE pa3-
BUTHE 3MOpHOHOB [2]. B mepmon wHKyOarwm y He-
CYIIKH BO3HUKACT MATCPHUHCKUN WHCTHHKT, KOTOPBIH
MO3KEe TPOSIBIISICTCS B BHJIE CBA3M MEXIY MaTephio U
BIMUIATaMHU. [IpH €CTeCTBEHHOM METOJIe BBICH)KHBA-
HUS, OBIIJISATAa BBUTYIUISIOTCSI B OCHOBHOM 4epe3 JBa-
JIaTh OJUH JCHb.

HacwxuBanume mnpeactaBiseT co0Oi JOBOJBHO
CIIO)KHBIH KOMIUIEKC MOBEICHYECKHX AaKTOB ITHII IO
peryJsinuy pexumMa HHKyOauuu sui [2].

3a HECKOJNBKO IHEHW 10 BBUTYIUICHUS W3 SHII,
NITCHIIBI YCTAHABJIHMBAIOT 3BYKOBYIO CBSI3b C MaMOW.
BrlieneHo HECKOJIBKO CUTHAIOB OOIIECHHS SMOPHOHA ¢
Hacenkoi. [locie BBUTYIUICHUS, 3BYKOBas CBSI3b C Ma-
MO POJOIKAET YCIOKHATHCS U €€ POJIb IJIs ITSHIIOB
yBenmunBaeTcs[4]. IITuisl ciocoOHBI BOCTIPHHIMATH
3BykH B auanasone 20-20000 I'm, pasnngate m3MeHe-
HUS 9acTOTHl B 2-5 I'l. OHM CIIOCOOHBI pa3nnU4aTh

Pucyk 1. Jomawmnss puua-HecymKa

» HauboJiee BAXXHYIO CEHCOPHYIO CHCTEMY B Ma-
TEPUHCKOM MOBEACHHH.

Matepuan 1 MeTObI pa0OTHI.

OOBEKTOM HCCIIEIOBAaHUH SBISIFOTCS. JOMAIIHUE
KypHUIIbI — HECYIIKH €pEeBaHCKOW MSCO-SMYHOU IO-
POIBI, KOTOPBIX M30JIMPOBAIM APYT OT APyTa U Cozep-
JKaJH B HEOOJNBIINX KYPSITHUKAaX YaCTHBIX XO3SHCTB, B
OTHOCHUTEJIFHO CBOOOJHBIX YCJOBHUSIX: BHE KIETOK
(puc.1 ). Habmonenus Benuch 3a 10-pi0 HECYIIKAMH, Y
KOTOPBIX OBLIT ONBIT MaTepUHCTBA. SIHIIa 111 BBICHKH-
BaHus (11£2) moakmagpIBany MOJ HECYIIEK OTHOBpE-
MEHHO.

3BYKH TI0 BBICOTE U TeMOpy. CiyX y ITHI[ pa3BUT XO-
POILO U OHU C BBICOKOM TOUHOCTBIO ONPEIEISIIOT MOJIO-
JKCHHE MCTOYHHKA 3ByKa. L[pImsTa criocoOHBI pasbic-
KaTh CBOIO MaTh B TEMHOTE Ha paccTostHuu 20Mm [2,4].

PesysbTaThl 1 aHaIn3 padoThl.

CyImHOCTh 3KCIEPUMEHTa 3aKII0YaeTcss B TOA-
MEHE BT, MeXay Hecylikamu. IloaMena Obuia
Hayara, KOI/la BCe LBIIUIATA BBUIYNMINCh U3 sul. Mx
NEPEOJUYHO IOJMEHSIIN, OAMH 3a JAPYTUM, 3aceisis K
Pa3sHBIM HaceIKaM. YroObl OTIHYUTE <<IOAKH-
IBIIa™>> OpUIa NPOBEJICHA OKOJIBIIOBKA UBIIIISATAM OT
Pa3HbIX HECYIIEK Pa3HOLBETHBIMH IJIACTMACCOBBIMH
Kojeukamu. IlepBble TpU [HA HACEOKH NPUHUMAIIU
ITOIMCHEHHBIX TTCHIIOB 03 arpeccHd M BpakaeOHO-
ctu. Ha 4-ple CyTKM HaceIKH Ha4alll OECIIOKOUTHCS U
MIPOSIBIISITH BPaXKIeOHOCTH K Uy)oMy nteHiry. Ho uepes
ompejeneHHoe (MpUOIU3UTENbHO uepe3 3-4 1mHA)
BpEMsI OHU NPUBBIKAIM K LBIIIIATAM U MPUHUMAIH UX
Kak COOCTBEHHBIX.

Ha 5+1-if neHp sKcHeprMMeHTa HACEAKH HAYaN
NIPOSIBJIATh arpecCUBHOE MOBEJEHHUE 110 OTHOILIEHUIO K
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<<moakumsIry>> (puc.2). OHU KIEBaIH, TOHSIIA U HE
MOAMYCKaIN €ro K CBOMM LbILIATAaM. B xozie Hammx
UCCIICIOBaHMM, OBLIM Clyuad, KOTJa YPOBCHb arpec-
CHUHM Y HEKOTOPBIX HECYIICK IOBBIMIANCS HACTOJBKO,
4TO OHU MOTJIM YOUTH MTEHIIA, eCiIi OBl HE Hallle BMe-
IIATEIECTRO.

HeobxommmMo oOpaTUTh BHUIMaHKE, YTO B TEUCHUE
SITH JTHEH MEK/Ty IBIIUICHKOM U MaMOii 3BYKOBBIE CHT-
HAJIBI, 3pUTEIFHOC U OOOHSATEILHOE BOCTIPUSITHE yCTa-
HABJIMBAIOTCs 00JIee TECHO.

<

e=g== |\ aTepuHcKan 3aboTa

B

\ e=ll=»Arpeccuma
T T

Ieub 1 IeHb 2  JeHb 3 jaeHb 4

IEHb 5

JIEHb 6

PucyHOK' 2. przeﬂeﬂue MamepuHcKozo noseoenus u azcpeccuu no OMHOWEHUIO K YYIHCUM YbINAAMAM Y HECYULEK,
8 3aBUCUMOCIU OM KOAUYeCmsed OHell

MHor#ue CreHaIiCThl CYUTAIOT, 9TO Y JOMAITHUX
Kyp OOOHSHHE Pa3BHUTO C1a00 U HE UIPaeT CYIIECTBCH-
HOU POJI B UX TIOBEICHUH, KaK Y OOJBITHHCTBA MIICKO-
MUTAIOIIUX WK Jaxe y denoBeka [6].

OO0oHsIHKIE BBICOKO Pa3BUTO y XUIIHBIX NTHLL (TPHU-
(hoB), KYJIMKOB, HACEKOMOSIILIX BOPOOBUHBIX, KUBH [2].

MpbI pemniam U3MEHUTh OKPY KaroIIyl0 cpeay He-
CYIIIeK Yepe3 3amax U NpOBEPUTh, HACKOJIBKO 3TO BJIH-
sIeT Ha UX MaTePUHCKOE [TOBEICHHE.

Korna xypuna-naceaka 0oblie He CTalla MPUHU-
MaTh YYXKHX NTEHIOB (51 NIeHb), TO IS H3MECHEHHUS
XapaKTepHOTO 3amaxa HACEIKH, BCEX HaXOISIIUXCS
TOJT €€ OTNICKOW MTEHIIOB ¥ MECTAa UX HAXOXKICHUS, OBLIO
MPUMEHEHO CTOHKOE HETOKCHYHOE Maxy4vee BEeUICCTBO
(Tyamernas Bona). [lonbop oTAyIIKH OCHOBBIBAJICS Ha
SIPKO BBIP2KCHHBIX OTTEHKAX 3alaxa, B KOHKPETHOM
Ciy4ae Mbl IPUMEHWIM MY)KCKYI0 TYaJ€THYIO BOZY.
Uepes HekoTOpoe BpeMs (5-i IeHb), KOT/1a 3a cueT ma-
XYy4ero BEIIEeCTBA COCTOSLIACh OOOHSATEIbHAS KOMMY-
HHKalOuA, TOT XKC 3a1ax 6])].]'[ HAHCCCH Ha YY>KOr'o IIbII-
JICHKa, KOTOPOT'O BHOBb IOZCAIHIN K Haceake. B aTom
ciiydae, Kypulla He TpOSIBHIA arpecCHI0 W IPHHSIA
MTEHIIA TI0J] CBOIO OTIEKY, Kak cBoero. [Ipyrue moseieH-
YECKHE PEeaKIUH HACEAKH OCTAIUCh HEH3MEHHBIMHU.
Ora 3aKOHOMEPHOCTh HAOJIOJaNach y BCEX KYpHII-
HACEJIOK, Y KOTOPBIX MBI IOJJMCHWIIN IIBITUIAT.

Wcxons 3 Hammx HAOIIOACHUH U SKCIIEPUMEHTA,
MOJKHO CKa3aTh: IMPEIIOJO0XKECHHE, YTO OOOHSIHHE HE
WUrpaeT CYyLIECTBEHHOW pOJIM B NOBEIEHUU Kyp, MO
KpallHEl Mepe HE COOTBETCTBYET PEAbHOCTU Y KYy-
putsl-Hecymku. Hapsimy co ciiyxoM u 3peHueM, 60Jb-
moe 3HaueHue MpUoOpeTaeT 3amax, KOTOPBIA yXe Ha
5+1 neHb TOMUHHUPYET y HECYIIIKH U UTpaeT Oosee 3Ha-
YUMYIO POJIb B MATEPUHCKOM MOBEIECHUU.

BoiBoabI.

» Jlenb, kak (GakTop Al pACIIO3HABAHUS CBOUX
LBIUIAT MOCJE BBIKJIEBA U3 SIMIl U MPOSBIEHUSA MaTe-
pUHCKOW 3a00TBI Yy KYypHIIBI-HACEAKH EPEBaHCKOM
MSICO-SIMIHOM TIOPOJIBI, HAN0O0JIee BRIPAXKEH JIO MSTOTO
(1) mus.

» U3 CeHCOpHBIX CHCTEM, TIPU MPOSBICHUHN Ma-
TEPUHCKOTO IIOBEICHUS y HECYIIKH, HaumOoJee Bax-
HBIM SIBIISIETCSI 00OHSTHUE U 00OHATEIbHAS KOMMYHHKA-
WS, KOTOpas ycTaHaBIMBaeTCs Ha S5+1 JeHb.

UccnenoBanust TpeOyOT MPOJADKEHUS W TIIa-
TEJLHOTO M3Y4YEHHUS MOBEJICHUS IOMAIIHUX Kyp-HECYy-
IIIeK.
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In the research work, water samples were taken from mineral and thermal springs of Lerik-Masalli region
and their chemical compaosition was determined. The geographical coordinates of the location of the water samples
were determined, cation content and pH values were studied.As a result, 23 out of 34 cations were less than 0,1%
in water. The maximum amount of Sr2* cation was determined in TM- 88 in same waters. The water in this article
ranges from PH-7.28 to 8.36. In general, it was found that the PH of the given waters was weakly alkaline. Only
Pig Swallowing Spring show an almost neutral environment (PH=7.28). This is due to the fact that the temperature
of this spring is higher than the others (64°C). Usually, because the PH value of thermal waters hows a weak acid

property, they are used for treatment and drinking.

Keywords: Cation, thermal, mineral waters, pH, inductive-related, Donuz uten, Buludul.

Introduction.

Mineral waters are one of the most important min-
erals in the territory of the Republic of Azerbaijan.
They are different in chemical composition, they are
used in drinking water supply in the farm, for treatment
purposes and in industry. High-temperature (60-
1150C) waters with a large thermal energy source were
also discovered in the Republic through deep explora-
tion (2000-3000m) wells [1-4]. The complexity of the
natural conditions of the republic has influenced the
different types of waters in the area, their formation and
distribution: Mesozoic-Modern age sedimentary rocks
with different lithological composition in Diizen re-
gions have a huge reserve of agricultural, drinking,
ground and artesian waters [5-7]

Groundwater is found almost everywhere in mod-
ern sediments. [3-4] As a result of active water ex-
change in the foothills, these waters are located some-
what deeper. Their mineralization is 1g/l; its chemical
composition is calcium-hydrocarbonate. The minerali-
zation of these waters is approximately 1g/l, the chem-
ical composition is calcium-hydrocarbonate, and they
are used in the water supply of cities and villages and
in the irrigation of fields. [8-10]

Purpose of the study

Water samples were taken from mineral and ther-
mal springs and their chemical composition was deter-
mined.

Experimental part.

In the course of the study, a number of titration and
atomic adsorption methods from different photocalo-
rimeters were used. [2-5-6] Different types of reagents
were used for the determination of each component.

This article presents a complete chemical analysis
of thermal and mineral water sources of various func-
tions located in the Southern region of the Republic of

Azerbaijan as part of complex research in the field of
physical properties measurement.

The thermal waters of Donuz {iten-Masalli district
rise to the surface of the earth at an altitude of 500-550
meters above sea level. On the right bank of Vilash
river, 500m west of the water source of Erkivan village,
Masalli region, there is a spring of pig-sucking [photo
1-2] at a distance of 30m from each other. It is a thermal
water source with a temperature of 65-900C, which
once had 20 exits and a debit of 1.6 million liters/day,
and currently has 3 known exits. This natural resource
is currently not properly used. Although the water of
this terminal spring is not safe to drink, it has great ther-
apeutic value by taking baths.

The composition of the waters of this spring dif-
fers from other mineral waters, and the elements in the
water affect the skin in different ways. For sensitive
skin, water with a low salt content is suitable (in this
case, excessively salty water will only cause irritation).

Calcium and magnesium in thermal water
strengthen blood vessels and soothe skin irritation, sili-
con slows down aging, zinc protects skin from free rad-
icals, and iron improves skin. These elements improve
the functioning of the skin's protective mechanisms so
that it better resists negative environmental factors (air
pollution, low temperature, etc.).

Buliidiil spring is known for its springs located in
Biiliidiil village of Lerik region. Biiliidiil spring of the
same name [1-3] of the village is a source of surprise
not only for local residents, but also for guests who
come here. Surrounded by steep cliffs, the source of the
spring remains a mystery to this day.

According to the villagers, 16 years ago the spring
had one eye. After the earthquake in the area in 1998,
water springs appeared in the other part of the rock.
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Buliidiil spring is known for its springs located in
Biiliidiil village of Lerik region. Biiliidiil spring of the
same name [1-3] of the village is a source of surprise
not only for local residents, but also for guests who
come here. Surrounded by steep cliffs, the source of the
spring remains a mystery to this day.

According to the villagers, 16 years ago the spring
had one eye. After the earthquake in the area in 1998,
water springs appeared in the other part of the rock.

In this article, the cation content of water samples
taken from Masalli, Lerik regions was analyzed with
high precision. Cation analyzes were performed on a
TRIS Interpit, Optical Emission Spectrometer atomic
emission spectrometer (cation) with inductively
coupled plasma.

e T

&

] Figure 3. Buludul sring

Results and discussion

The water of the spring, which has a total of 26
types of chemical elements, is also healing. The water
of the spring plays an indispensable role in the
treatment of a number of diseases in the human body.
People suffering from kidney, joint, back, leg pain,
fungal disease on the feet have regained their health by
using this medicinal water.

The water of Buludul spring is also used as table
water. During the day, thousands of plastic containers
are filled and taken to the territory of the village and
neighboring villages.

In general, there are about 1000 springs in Lerik
region.
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Figure 5. Buludul spring

- Figure>7. Hamarmesha prmg Picture

As can be seen from the table, the PH-I of the
water samples varies from 7.28 to 8.36. In general, the
taken waters were found to be PH-I , weakly alkaline.
Only Pig Swallowing Spring shows an almost neutral
environment (PH=7.28). This is due to the fact that the
temperature of this spring is higher than the others
(640C). As the pH value of thermal waters is usually
weakly acidic, they are usually used for therapeutic
purposes and not for drinking.

Conclusions:

1. The results of analysis of 34 cations in water
during the analysis are shown in the diagram. As can be
seen, cations such as Na+, Ca®*, K+, Mg?*, S**and Sr?*
are the main components in each of the water samples.
The TM-88 water sample has a higher degree of miner-
ality than the others. The amount of Na+ ion in TM-88
is more. This indicates that there is a lot of NaCl - salt
in the water, the amount of Sr2+ cation is maximally
high in the TM-88 water sample (100 mi/l), despite the
fact that it is very small in other waters. This is due to

Figure 8. Aliabad spring

the high temperature of thermal waters. The main ad-
vantage is Na+, Ca?" K+, Mg?*, S*, Sr2+, relatively
few B¥, Ba?*, Li+, Si?*, these cations.

2. In TM-90 (Haftoni spring Hovil village) [Figure
5], Mg?* ions reach 40 mg/l. Mg in these waters can be
considered more appropriate for drinking purposes.

3. According to the results of the cation analysis,
23 cations below 0.1% were detected. It can be said that
heavy metal ions are not found in these waters.

These are Cu, Fe, Rb, Cd, Zn, Ti, etc. Since these
heavy metal ions are dangerous, if they are found in
water, it is important to remove them by adsorption
method. In this regard, since radioactive, heavy metal
ions were not detected in the water we took, we
continued our research with the analysis of other
mineral springs of the southern region.

Currently, water samples taken from 5 points in
the Southern region have been accurately analyzed.
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Table 1.

Geographical coordinates of the location of the analyzed thermal and mineral samples of the southern region

Ne Name of the place where the water sample was taken Conventional name | Encircle | Length
1 | Masalli - Pig swallower TM-88
2 | Lerik- Buludul TM-89
3 | Lerik - Haftoni spring (Hovil village) TM-90
4 | Lerik - Smooth forest TM-91
5 | Lerik- Aliabad (Veri village) TM-92
Table 2.

Values of pH of water samples
Ne | Name of the place where the water sample was taken Conventional name pH
1 Masalli - Pig swallower TM-88 7.28
2 Lerik- Buludul TM-89 8.36
3 Lerik - Haftoni spring (Hovil village) TM-90 8.12
4 Lerik - Smooth forest TM-91 8.22
5 Lerik- Aliabad (Veri village) TM-92 8.36

As can be seen from the table, the PH-I of the
water samples varies from 7.28 to 8.36. In general, the
taken waters were found to be PH-I [Figure 9-10],
weakly alkaline. Only Pig Swallowing Spring shows an
almost neutral environment (PH=7.28). This is due to
the fact that the temperature of this spring is higher than
the others (640C). As the pH value of thermal waters is
usually weakly acidic, they are usually used for
therapeutic purposes and not for drinking.
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The article presents the results of studies of the Jurassic formations of the sections of Nakhchivan (Azerbaijan)
in order to solve the problem of horizontal movements. Jurassic formations have been studied from Nehrem sec-
tion. The conducted paleomagnetic studies have shown that the identified paleomagnetic directions are ancient,
synchronous with the time of the Jurassic formations and can be used to analyze patterns associated with the
ancient magnetic field, as well as for paleotectonic reconstructions of the region.

Keywords: magnetization, magnetic susceptibility, horizontal displacements, kinematic parameters, tecton-

ics, stratigraphy, lithology.

INTRODUCTION The paleomagnetic method is
quite successfully used in the study of volcanogenic
rocks. Rocks of this type serve as a favorable object for
paleomagnetic studies. In most cases, volcanogenic
rocks have a large and fairly stable natural remanent
magnetization.

The assumption that volcanic rocks acquire mag-
netization, corresponding to the epoch of the action of
the geomagnetic field in a given place, is the physical
basis for studying the behavior of the geomagnetic
field.

The most complete section of the Jurassic deposits
has been studied in the area of the Negram railway sta-
tion, along the left tributary of the Negramchay. Here
the Jurassic deposits are exposed as a strip stretching
almost in the latitudinal direction. The section shows all
three divisions of the Jurassic, richly characterized
faunistically, with the exception of the Liassic, ex-
pressed by effusive rocks.

This paper presents the results of paleomagnetic
studies of Jurassic rocks selected from the Negram sec-
tion located on the territory of Nakhchivan. Magneto-
mineralogical studies were carried out in the laboratory
of the Institute of Geology and Geophysics according
to the method generally accepted in paleomagnetism.
When studying the magnetic properties and diagnostics
of ferromagnetic minerals, we were guided by the
works of T. Nagata, D.M. Pechersky, S.Yu. Brodskaya,
V.E. Pavlov and others [1]

METHOD. For confident paleomagnetic con-
structions, it is necessary to establish the nature of the
natural remanent magnetization Jn® and determine the
ferromagnetic minerals responsible for Jn. For this pur-
pose, non-heating methods of magnetic cleaning were
used. These are: a) a method of demagnetization of nat-
ural residual magnetization in an alternating magnetic
field; b) magnetic cleaning method; and c) reprecipita-
tion method. Thermomagnetic studies were carried out,
including: taking the temperature demagnetization
curves Irs and determining the Curie points. Measure-
ments of the magnitude and direction of the natural
remanent magnetization were carried out on a JR-6
two-speed spin magnetometer. The value of the mag-
netic susceptibility was measured by a Czech device
KT-5.

The Negram section is represented by the Callo-
vian, Aalenian, Bajocian, and Bathonian stages of the
Jurassic period. From the studied section, 50 bulk sam-
ples were collected, from which 150 cubes 24x24 mm
in size were cut. The total thickness of the Negram sec-
tion is 252 m. The entire collection of samples was
measured in the laboratory according to the standard
method adopted in paleomagnetism.

THE DISCUSSION OF THE RESULTS.

Stereograms for the studied Jurassic formations
were built (Ftg/1).
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Fig.1. In distributions of Jurassic rocks of the Negram section
(a - before magnetic cleaning; b - after magnetic cleaning).

According to paleomagnetic data, it was found
that in the Jurassic, the Negram section was at paleolat-
itude 24° and moved north to 1400 + 48 km. The rate of
translational movement of the Negram block is 2.1-2.2

I

Paleomag 20}

Azerbanan

cm/year. The Negram block rotated correspondingly
clockwise by 21°.

As a result of the studies carried out in the Negram
section, 7 zones were established - 4 of direct polarity
and 3 zones of reverse polarity. (Fig.2).
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Fig.2. Regional scheme of magnetostratigraphic sections of the Nakhchivan Autonomous Republic:
1-zone of reverse magnetization; 2-zone of direct magnetization 3-lines of correlation
I - consolidated scale of the Mesozoic of Azerbaijan; Il - the general scale of Russia .;

We also determined the average directions of mag-
netization and coordinates of the paleomagnetic pole of
the region under study. In most cases, the viscous mag-
netization did not exceed 40% Jn. All samples were
subjected to stepwise cleaning (with a step of 2x102
A/m) by an alternating magnetic field up to 4x104 A/m.
According to paleomagnetic data, it was established
that in the Jurassic Negram section was located at a
paleolatitude of 240, moved to the north by 1400 + 30
km, the rate of translational movements was 2.1-2,2
cm/year. Tectonik Block Negram turned correspond-
ingly clockwise by 21°.

The results of laboratory studies indicate the pri-
macy of the nature of natural residual magnetization
and the correspondence of its direction to the paleo-
time of formation of the studied rocks. Also, the aver-
age directions of magnetization and the coordinates of

the paleomagnetic pole of the studied region D=21°
J=40° were determined. K=9,0g5=8, ®=68, A=246°.

CONCLUSION

For the first time in Nakhchivan, on the basis of
paleomagnetic data, turns were studied and the Kine-
matic parameters of the movement of crustal blocks
were determined: clockwise turns and horizontal move-
ments to the north.

Thus, the conducted paleomagnetic studies have
shown that the identified paleomagnetic directions are
ancient, synchronous with the time of rock formation
and can be used to analyze patterns associated with the
ancient magnetic field, as well as paleostratigraphic re-
constructions of the region.
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In the field of crypto-economics the project has provided everyone with opportunities for the release of their
"own" cryptocurrency, more precisely, a new crypto-token on based on the blockchain platform of smart contracts
of the same name without low-level programming skills. An unregulated and rather simple way to attract alterna-
tive investments has become popular among technology startups, who have connected their activities with block-
chain technology. This method was called the initial coin offering (Initial Coin Offering, ICO).

Keywords: cryptocurrency, ICO, BTC, electronic payments.
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In the study, the authors used machine learning to
classify ICO projects and evaluate them in terms of fi-
nancial ROI (return on investment) based on the pro-
cessing and analysis of digital data that is public and
available on the Internet. The study aims is to develop
a robust and efficient model that can predict the return
(or trend of return) ROI of an individual ICO startup.
As a result of the work, a predictive model was built,
and service (applications) was developed for analyzing
data for selection 1CO startups.

Crypto-economics should always be taken into ac-
count when building decentralized networks, as it is a
kind of mechanism that provides the ability to agree on
incentives among participants, without the need to trust
third parties.

Crypto-economics is not a subspecies of tradi-
tional economics, it is a mixture of game theory, mech-
anism design, mathematics, and other methodologies in
this field. The main goal of this direction is to provide
an understanding of how to finance, design, develop
and facilitate the functioning of decentralized networks
[1].

In this article, we will explore the origins of
crypto-economics and its role in the creation of Bitcoin
and other decentralized networks [2].

METHODOLOGY RESEARCH

First of all, to solve the problems of the study, it
was necessary to determine what data must be collected
and can be collected based on their availability. The fol-
lowing are the different kinds of data that the authors
were able to formalize on the basis of semi-automated
work. With various web resources:

— general information (project name, country, to-
ken, team members, documents, category project, and
t. d.);

— information about the ICO procedure (sales
opening and closing date, issue volume (issues) of to-
kens, targets for the sale of tokens, including pre-sale
(or pre-1CO), price tokens etc.);

— information from social networks (statistics
from Twitter, backlinks (backlinks) to the website and

ratings (score), mentions in social networks, etc.);

— information about IT development (“road map"
project, activity development on the github.com choice
blockchain platforms, details smart contract and t. d.);

— the results of the ICO procedure (the number of
funds raised during the sale, the price of tokens on the
crypto exchange, ROI, volume bidding, and t. d.).

Currently, all the necessary data for the study can-
not be found. money on one resource (web page). There
is no single register that would contain all ICO projects,
including for the traditional market there is no such
website. This is partly a consequence of the decentral-
ized nature of the ICO, including because of this, it is
sometimes impossible to determine the place of origin
circulation of the project (place of its registration).
Therefore, the authors, to fulfill the tasks of the research
Researchers have decided that it is best to find as many
different data points as possible to fully see the picture
in general on market and right come up with evaluation

investment and risks /.

At the same time, there were many so-called ICO
trackers on the Internet. Usually, 1CO tracker It has
listed some quantity ICO projects, selected on not- pub-
licly disclosed by the providers of this service; this list
of projects can be formed from tokens with "paid place-
ment" (listing for project advertisements) or be a pro-
ject filter with a certain number of parameters. These
trackers provided information only about ICO projects;
every treker had its own functional set of services. Not
a single tracker was found that second satisfied would
all needs on quantity placed projects, on their func-
tional opportunities for solutions tasks given research.

PREPARATION DATA

Cleaning and preliminary treatment data — the
most important step for this project and generally for
machine learning in general. Mistakes made at this
stage affect the all further calculations and may not only
reduce efficiency models, but and make them untena-
ble. Consideration should also be given to both the
technical and business logic" of the solution. The first
point concerns statistical information about such char-
acteristics.

To prepare kit data, it took exclude observations
(fragments set) that did not include a similar amount of
information in composition and structure (for combined
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into a common data set), like most others, and these
missing data are data (observations) could not be calcu-
lated. Therefore, the data set applied the following fil-
ters:

procedure ICO must be completed:;

there is authentic information about price tokens
in time holding ICO in currencies USD and BTC

there is reliable information about the price of the
token on the first trading day (on the exchange) in cur-
rencies USD and BTC.

Stages training data schematically shown in the
Fig.1.

—>»| Fill missing
data

Filter data

Y

y t v

. _Dr.o.p Simplify Merge with
insignificant features from
complex

features other source

- features -

Convert Filter
features to Compute outcomes
the numeric target

format objective

Figure 1. Stages training data

The index is calculated on the basis of data from
other fields set, such how: as the price of the token on
the date of the start of the ICO procedure and the price
of the token on the first trading day when placed on a
crypto exchange (i.e., upon the initial appearance of the
token on the exchange) on formula (one).

ROl = Total Revenue—Total Cost

Total Cost (l)

The purpose of this study is to forecast profit or
risk investments made at the ICO stage. It is assumed
that the investor (hedge fund) can buy project tokens
only at the official price during the ICO, this was one
of the limitations of the study, and sell them only on a
cryptocurrency exchange, receiving at this profit or le-
sion. AT given case general revenue (potential income)
— is the price of the token on one of the crypto ex-
changes on the day of their first listing (the average

price may be used in case, if accommodation token hap-
pened on several exchanges.

Since the data was obtained from various sources
and converted from non-strict formats, there were out-
liers in the analysis dataset that could be conversion er-
rors, source data errors, or atypical (unusual) projects.
Even tuning models for sustainability to emissions
could negatively reflect on the quality models, used in
her scales.

AT calculations research index ROl maybe accept
negative values, where —1 (total loss). Most of the val-
ues in this data set were between —1 and 1. According
to the histogram (Fig. 2), the distribution is positively
distorted. AT connections With topics that huge posi-
tive values given indicator could would have too much
effect on the weights of the neural network, observa-
tions with a value ROI greater than 10 (1000%) were
removed from the data set for further analysis.

Distribution ROI
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Figure 2. Distribution ROL
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IMPLEMENTATION MODELS

To solve the problem, an artificial neural network was developed using libraries. Layers are given neural

networks shown in the fig. 3.

Dense Layer
RelLU

Dense Layer
RelLU

Dense Layer
RelU

Dense Layer
RelLU

Dropout Layer

Dropout Layer

Dropout Layer

Figure 3. Layers neural networks.

The created model will predict a binary classifica-
tion, therefore, to use, a binary cross entropy loss func-
tion was chosen. To solve this problem, Adam's opti-
mizer (optimization algorithm) works well (Adam opti-
mizer, or adaptive moment estimation). Function
activation PReLU (Parametric Rectified Linear Unit
activation function) showed better results compared to
others modifications on the ReLU. AT given models
binary accuracy is basic- Noah metric. Because the
need was found, to meaning exit (output) came across
in range [0, 1], for the weekend layer used sigmoid
function activations (sigmoid activation function).

Before starting work With the model was viewed
as current kit data. First class (ROI < 0) assigned 296
observations, second (ROl >= 0) — 189 samples.

The classes were not balanced: in the current situ-
ation, it was about two unsuccessful ICO investments
against one profitable. If an artificial neural net must be
learn on such set data, then her accuracy not could re-
flect real model performance. The model could accu-
rately predict that each test observation (project) be-
longs to the first class, and could give out accuracy
much more, how fifty %, but only due to such imbal-
ance.

First of all, the model should not be evaluated us-
ing only one metric accuracy. Accuracy is a simple and
straightforward metric, but it makes no difference be-
tween classes and issues inherent in the data set itself.
There are also more complex metrics, such as how:

— square under ROC curve AUC (square under
crooked) is aggregated characteristic of the quality of
classification, which does not depend on the ratio error
rates. Higher AUC-ROC means the best classification
model. This indicator is often used for the comparative
analysis of several models. classification;

— metrics conversions (precision) shows how a
lot of observations corresponding to whether the pre-
dictions (i.e., the constructed model) were assigned to
a certain class, actually belong to this class. The result
is located in the range [0, 1];

— recall metric shows how many samples that be-
long to a particular class were predicted to belong to
that class by the model. Result located in range;

— F1l-score combines harmonic mean metrics
conversions and completeness.

Then the unbalanced kit data must be balanced.
There are various ways to do this. We use technology
artificial modifications dataset for alignment ratios
classes. They can divide the excessive sampling of clas-
ses minorities insufficient sampling of classes majority
and combine these approaches.

RESULTS OF RESEARCH
DISCUSSION

The cross-validation metric confirmed the accu-
racy of the model. The calculated model showed 79%
accuracy (this is the average value for all calculation
results), which gave the best model).

To prove the results given calculation was com-
pleted with separate forecast and race- counted the fol-
lowing metrics:

— AUC made up 0.78 for the test set;

— Precision*: 0.82 for unprofitable observations
(negative ROI); 0.76 - for past (positive ROI);

— Recall*: 0.64 — for unprofitable observations,
0.9 — for profitable;

— F1 score: 0.72 — for unprofitable observations,
0.82 — for profitable.

Given the results obtained and a balanced data set,
one can conclude that the model predicts the target val-
ues much better than the random model tea selection
(random guess). Based on a model with 79% accuracy,
it became possible definition vector investments in ICO
startups, their profitability or unprofitability.

Note that the original data set contained more than

3000 observations (ICO- projects) 13, After cleaning
and removal of emissions, only 518 remained. Of these,
234 projects have a positive ROI, which means that
these 1COs were profitable.

The results of the study can be used as a basis for
forecasting vanity. Implemented applications, collec-
tors data, script preliminary form- Data bots, prediction
model. The implemented service used the database data

The functionality of the service can be extended
by adding a client API for forecasting new flow data
from users. Implementation of such processes, how col-
lection data and education (retraining) models, maybe
to be finalized and automated. An example of the de-
scribed service architecture (applications) is given in
the figure 4.

AND
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Figure 4. Architecture service (applications).

CONCLUSION

To implement the objectives of the study, various
IT components were developed architecture services
(applications) for monitoring, analyzing, and forecast-
ing risks in 1CO startups [3].

The first component —is the Appendix on collec-
tion data. The collection is sufficient and structured-
data collection is a challenge in itself. It was solved by
reviewing various sources of data, a choice the most
useful, and unloading-loading these data in various
ways, It was implemented in form applications, written
in the Python.

The next component is data cleansing and prepro-
cessing, where the Python script loads data from
Mongo DB persistent storage (database) into bi- the
Pandas Data Frame library. Then apply the launch of
various filters to discard (delete) observations, which
have not enough complete information or are not good-
meet other minimum requirements for further analysis.
Data sets data from different sources are combined into
more general sets using common functions such as to-
kens or names. Finally, the functions are converted to
the format in which the maybe to be applied for work
with a neural network.

To solve the problem of classification and fore-
casting the profitability of investments (positive ROI)
was developed artificial neural net. The average ROI
medium di profitable ICO (according to the sample of

the study) amounted to 47%, which is a relatively high
indicator for a given type of investment.

Considering then, what crypto market is highly
volatile and probability Togo, what similar investments
not will bring no arrived, much above, how probability
investment- success, such model forecasting maybe
turn out to be very valuable for goals critical selection
(exceptions) row ICO projects from potential invest-
ment in them. The developed components that can be
used as a basis for creating a service for monitoring
ICO projects, are the architecture described in the pre-
vious section (rice. four). Herself model forecasting
risks maybe to be improved in the first turn using the
most complete (wider) set of data. At this the solution
of individual tasks of collecting and processing data can
be carried out manually, which will require additional
resources.
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AHOTALIA

['ooBHIM YMHHIKOM aKTHBi3alii TPYI0BOI JisSUIBHOCTI JIFOACEKUX PECYPCiB, MiABUICHHAS IX BHECKY y HisUThb-
HICTP miATpHEMCcTBa € MoTuBamig. JKogHe miAmpueMcTBO He (DYHKIIOHYBaTHME e(EeKTHBHO, SKIIO HE Oyme po-
3p0o06JICHO ONTUMAJbHY CHCTEMY MOTHBAIIII Mpalli MepcoHainy, sika 0 CMOHyKajda KOXKHOTO MPaloBaTH MPOIYK-
THUBHO JUISL JOCSITHEHHSI OCOOMCTICHHX HiJeH Ta Iiyiel MiANMPUEMCTBA. OCHOBHHUMHU HAIPSIMaMH BIOCKOHAICHHS
opraHizarii MarepiaJbHOTO 3a0XOYCHHS CIIBPOOITHHKIB € pO3poOKa CHUCTEMH ITOKa3HUKIB, IO JO3BOJIAIOTH
3MIHCHIOBATH CIIPaBEIIMBHIA PO3MOILT KBAPTAIEHOTO MpeMialbHOTO (OHIY MiXK CIIBPOOITHHKAMU 3 ypaxyBaH-
HSIM OCOOHMCTOTO BKJIAJy KOXKHOTO 3 HUX B TOCATHEHHS IUJICH KOMIIaHii.

ABSTRACT

The main factor in activating the labor activity of human resources, increasing their contribution to the enter-
prise's activity is motivation. No enterprise will function effectively if an optimal system of staff motivation is not
developed, which would encourage everyone to work productively to achieve personal and enterprise goals. the
main directions of improving the organization of material incentives for employees are the development of a sys-
tem of indicators that allow for the fair distribution of the quarterly bonus fund among employees, taking into

account the personal contribution of each of them to the achievement of the company's goals.
KirouoBi cioBa: MOTI/IBaI_Ii}I, praBJ‘IiHHﬂ NepCcoHaIOM, MaTepiam,He 3a0X04YC€HHA, CUCTEMA HOKaBHI/IKiB,

KOHKYPEHTOCIPOMOJKHICTb.

Keywords: motivation, personnel management, financial incentive, system of indicators, competitiveness.

IMocranoBka mnpodJjemu. [[jis BIOCKOHATECHHS
iCHytouoi CHUCTEMH MOTHBalii OCHOBHHX CHIBpPOOIT-
HHUKIB HEOOXiTHO MAaKCUMAaJIbHO BUKOPHCTOBYBATH Ha-
SIBHI Ha IMiIPUEMCTBI MMO3UTHBHI MOMEHTH 1 TIOCTapa-
TUCSI HaWOUIBII ONMEPATUBHO YCYHYTH (DaKTOpH, IO
BUKJIIMKAIOTh ~ HAaWOUTBIIy  HE3aMOBOJNCHICTH Y
CHiBpOOITHHKIB.

AHaJii3 ocTaHHIX AocjilkeHb i myOJikamii.
[upokomy criekTpy npoOiieM 3 YHpaBJiHHA KOHKY-
PEHTOCIIPOMOXHICTIO TiIPHEMCTB IIPUCBSIUCHI Hay-
KOBI Ipaii Takux MpoBinHMX BueHuXx: P. Axodd, 1.
Ancopd, O. Amoma, b. bepman, K. Boywmen, P.
Bpeiimi, 1O. bpirxem, B. benkc, T. Tanin, B. I'eens, M.
T'epacumuyk, A. Jlem0, €. Jleminr, P. [xoncon, M.
Hoponina, I1. Ipykep, M. €pmomenko, 0. IBanos, P.
Kamnan, @. Kotnep ta iHmumx. JlocmiaHuku po3risaa-
I0Th Cy4YacHi KOHLEMIii, epeyMOBH, MOJIEIN Ta Me-
TOIH YIpaBIiHHA KOHKYPEHTOCIIPOMOJKHICTIO,
HiATBEP/KYIOTH POJIb IEPCOHAITY SIK CUCTEMO YTBOPIO-
I0Y0T0 Ta CTparerivHoro (axkTopy eQpeKTHBHOTO
(YHKIIIOHYBaHHS MiJIPHEMCTB Y KOHKYPEHTHOMY ce-
PEIOBHIII.

AHai3 iICHYIOUHX OCTiKeHb CBITYUTH PO TO-
TpeOy OUTBII NeTaJbHOTO BHBUYEHHS 3apyOiKHOTO 10-
CBiJly Ta MOXKITMBOCTEH 3aCTOCYBAaHHS Pi3HUX aCIIEKTiB

Ka/IpOBOI'0 MEHE/IKMEHTY, a TAKOXK aJanTalil X i mpak-
THYHOTO BIIPOBA/DKEHHS B YMOBU MIiANPUEMCTB
VYkpainu.

Merta cratTti. OCHOBHOIO METOIO CTaTTI € 00IPYH-
TyBaHHS €(EKTUBHOI TPYZOBOi MOTHBALIil sIK Mepery-
MOBH  KOHKYPEHTOCIIPOMOXXHOTO  (DYHKIIOHYBaHHS
T ATIPHEMCTBA.

BuxJiag ocHOBHOro marepiajay IOCJTiIKeHHS.
CydacHi yMOBH BeJieHHs 0Oi3Hecy B YKpaiHi Ta CBiTy
XapaKTepU3yIOThCS. PI3KMM TTOCWICHHSM KOHKYDPEHT-
HOi 60poTHOM. 3HAUHY YacTHHY CBO€i aKTUBHOCTI Ha
PHHKY HiANPUEMCTBA 3MYIIIEHI BUTpadaTH Ha 3abe3re-
YeHHs BIDKUBAHHS B arpecuBHOMY cepenoBuii. Edek-
THUBHA TPYAOBa MOTHBAIis, MOPA 3 IHIIUMH (aKTO-
pamu, Bimirpae Baromy poib y popMyBaHHI KOHKYPEH-
TOCIIPOMO>KHOCTI ITiIITPHUEMCTB.

Po3po0Oka nporpamMu BIOCKOHAJICHHS! CHCTEMH PO-
3BUTKY Oyze 3JIIIICHIOBaTHCS, IPYHTYIOUYHCh Ha HACTYII-
HUX NPHUHIMIIAX:

1. OnrumanbHe NOEAHAHHS MaTepialbHUX iHTe-
peciB OCHOBHUX CITIBPOOITHHKIB 1 IPHHIIHUIIIB KOMIIEH-
CAIliifHOT MOJIITUKHY ITiIPUEMCTBA.

2. Po3BUTOK BHYTPIMIHBO (ipMOBOI KOHKYpPEH-
TOCTIPOMOYKHOCTI, 3AaTHOCTI 3allydaTH IIOJCHKI pe-
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CypcH, HEoOXimHI JUIsl JOCSTHEHHS BUKOHAHHS 3aB-
JlaHb, TIOCTABJICHUX TIepe]] KIFOYOBUMH CIIBPOOITHH-
KaMH HiIIpUEMCTBA.

OcHoBHI npuHIMIY (HOPMYBaHHS CTparterii ax-
TUBI3aIT AISTTBHOCTI CIIBPOOITHUKIB:

1. BuOip KOXXHOTO 3 METOIB aKTUBI3allii OBU-
HeH OyTu peajgbHO 00IPYHTOBaHHUH.

2. TonoBuuit KpuTepid BigOOPY TOTO UM 1HIIOTO
METOAY aKTHBi3allii HOTO BiIMOBIAHICTE KOHKPETHUM
norpedaM OCHOBHHX CITiIBPOOITHHKIB.

3. Jlocartu HeoOXiIHO HE MaKCHUMaJbHOI, a OIl-
TUMAaITbHOI aKTUBHOCTI CITIBPOOITHHKIB 3 TAKUM PiBHEM
(hi3MYHUX 1 MOpaNBPHUX BHUTPAT CIIBPOOITHHKA, KU
KOMIICHCY€TBCSl ICHYIOUOIO B Opraizamii CHCTEMOIO
BIZIHOBJICHHS ITPaIe3/1aTHOCTI.

4. 3acTocoBYBaHI METOIM aKTHBi3allii MOBHHHI
3a0€3MeYNTH MOXIIUBICTh KOKHOMY CIIIBPOOITHHKY B
MOBHI# Mipi peastizyBaTu cBoi npodeciiiti 3110HOCTI Ha
3aliMaHii mocaii.

KoHnenuis BIOCKOHAJICHHS CHCTEMH MOTHBALl
MOBHHHA OYyTH Opi€HTOBaHA Ha e(QEKTHBHICTH HEOO-
XITHUX MaTepiaJbHUX, MOPAIbHUX 1 (JiHAHCOBUX BHT-
par 3 TOUYKH 30pY AOCSITHEHHS OpTaHi3alliifHUX MiJeH.

HaBiTh sIKII0 KOMIaHis HE HECe MPSIMUX BUTPAT,
MOB'A3aHUX 3 (PiHAHCYBaHHIM THX YH iHIINUX 3aXOJiB,
MiJBUIICHHSM DPIiBHS JOXOJIB TPAI[iBHUKIB, BaXKJIUBO
BpaxoOBYBaTH HENPSAMI BUTPATH, SIKI MOXKYTh OyTH BHU-
pakeHi, HaNpHKIAA, y TUMYaCOBOMY 3HIKEHHI IpO-
JMYKTHBHOCTI Ipalli Y¥ BiJBOJIIKAHHI MPAIiBHUKIB Bij
BUKOHAHHS MPSIMUX TOCAJ0BUX O0OB'SI3KIB.

PosrnsHEMO KOXKHHHN 3aXi]] OKPEMO.

1. BiacyTHIiCTh YiTKUX KpUTEpiiB qudepeHiarmii
3apo0iTHOT IIaTH.

HeoOxinHuM € BHECEHHS 3MiH 10 YynHHOTrO [lomo-
JKEHHS TIPO OIUIATY Tpalli CIiBpOOITHHKIB, IO TO3BO-
TMTH (POPMATBHO BH3HAYNTH MEXaHi3M BCTaHOBIICHHS
(opmu i1 cuctemu 3apoOiTHOT TIIATH, PO3MID 1 TOPSIOK
Ha10aBOK J10 3ap0O0iTHOT TUIATH, @ TAKOXK 3a(iKCy€e JiTKI
Kkputepil nudepenuianii 3apoOiTHOT TUIaTH CMiBPOOIT-
HUKIB KOMIIaHil.

V IlosoxeHHi Mpo 3apo0iTHY IUIATY IMyHKT 10 HO-
pAIKy HapaxyBaHHsS 3apo0iTHOI IUIaTH HEOoOXiTHO
BUKJIACTH TaKUM YMHOM — 3ap00iTHA IIiaTa CIiBpoOiT-
HUKIB ()OPMYETHCS 3 HACTYITHUX KOMIIOHCHTIB:

— (ikcoBaHMH OKJIaJ CIiBPOOITHHKA, BCTAHOB-
JIEHMHA BIOMOBIAHO 10 3aiiMaHOi IocaaM 1 BHILIA-
YY€EThCS HE3AJICXKHO BiJl BUKOHAHHS IUIAHY;

— 3MiHHa YacTWHA BUHAroponu (mpemis), 3aje-
JKUTBH BiJI BJIACHOI PE3yJIbTaTHBHOCTI CIIIBPOOITHHKA,
TOOTO YyB'S3aHa 3 TOKa3HUKaMH POOOTH KOXKHOTO
CiBpOOITHHKA OpraHi3aiii.

2. HeedekTuBHe BHKOPHCTaHHS MPEMIabHOTO
(onpny.

CrpaBe/yIMBiCTh OIJIATH Tpalli K IiHHICHA
Opi€HTaIlisl HalHOITBII OYEBHIHO BigOMIIacs Ha BHUCO-
KOMY piBHI ii 3aJ€KHOCTI BiJl CTyIIEHsI B3a€MO3B'SI3KY
3apoOiTKy 3 KBallidiKaliero Ta 0OCOOUCTHM TpPYJOBUM
BHECKOM, Bijl OIIIHOK CBOTO 3apO0iTKy B ITOPIBHSHHI i3
3apoOITKOM INpPALiBHUKIB, [0 BUKOHYIOTh aHAJIOTT4HY
pobory.

Tomy, MOkeMO 3pOOHUTH HACTYITHI BUCHOBKH: OC-
HOBHUM MOTHBOM IIpalli KJIIOYOBUX CIIBPOOITHHUKIB €

MOXIIUBICTh OTPUMAaHHS XOPOIIO1 3ap0o0iTHOT TIIATH Ta
Kap'epHE 3pOCTaHHSI.

CaMe po30iXKHICTh OCHOBHHUX MOTHBIB IpaIli
CIIBPOOITHHKIB 3 (DAKTHYHOIO CUTYaLI€I0 B KOMITaHIi €
TOJIOBHOIO TIPUYMHOIO iX HHM3BKOI MPOJYKTHUBHOCTI, a
TaKoX (pakTopoM, SIKMH HETaTUBHO BILUTUBAE Ha PE3YJIb-
TaTHBHICTH Mpalli, i, IK HACJIIJIOK, Ha TOKa3HUKH e(eK-
THUBHOCTI (PYHKIIIOHYBaHHS KOMIIaHii.

OTxe, HEOOXiTHO CKOPHUTYBAaTH OpTraHi3aIlilo
po3moainy npemiansHOro (GoHIY Tak, MO0 MpHU BU3HA-
YeHHI CyMH, [0 BUIIA9y€ETHCS KOKHOMY 13 CITIBPOOIT-
HUKIB, BPaXOBYBaBCs HOTO OCOOHCTHIA BHECOK B JOCST-
HEHH LiTel opraHizarii.

TakuM 4YMHOM, OCHOBHMMH HalpsIMaMH BJIOCKO-
HaJIeHHs OpraHizaiii MarepialbHOTO 3a0XOYEHHS
CIIBPOOITHHKIB € pOo3po0OKa CUCTEMH HOKA3HHKIB, IO
JIO3BOJISIFOTH  3JIICHIOBAaTH CHPaBEUIMBHHA PO3IOJILT
KBapTaJIbHOTO MPeMialbHOTO (POHIY MiXK CIiBpOOITHH-
KaMH 3 ypaxyBaHHSIM O0COOMCTOrO BKJIAAy KOXHOTO 3
HUX B JOCATHEHHS LIJIEH KOMITaHil.

s mporo, B mepiny 4epry, HeoOXiTHO BUSIBUTH
MIOKa3HUKH, [0 BIUIMBAIOTh Ha CTYNiHb BMOTHBOBA-
HOCTI TIepcoHay. BHCOKI TOKa3HHKM HE3aJ0BOJIe-
HOCTI, TIEPII 32 BCE, MOSICHIOIOTHCSI HECTIPABEATIMBOIO, 3
TOYKH 30y CIIBPOOITHUKIB, OIIIHKOIO TX BHECKY B IIPO-
eC AiSUTBHOCTI.

[TpariBHUKY, 1110 AEMOHCTPYIOTh BUCOKY 3alliKaB-
JeHicTh B epeKTHBHIN poOOTI KOMIIaHii, 1 MpalliBHHUKHY,
SIKi BAKOHYIOTh POOOTH MEHII BiANIOBIZaTIbHO, OTPUMY-
I0Th OJTHAKOBI CyMH NPH BUILIATI KBAPTAIBHOI IPEMii.

TakuM YMHOM, HaWBaXKIMBILIOK MPOOIEMOIO B
opraHizamii MarepiaJbHOTO 3a0XOYCHHS CIiBpPOOIT-
HUKIB 3aJIUIIA€THCS HETPO30PIiCTh MPOLECY PO3IOALTY
npeMianbHUX cyM. [yl yCyHEHHS I1aHOTO HEIONIKY
MIPOTIOHY€EThCS BBECTH TaKi NPUHIUIN PO3MOILTY
(hoHIY KBapTaIbHOI MpeMii:

a) BUIJIEHA CyMa KBapTaIbHOI peMil ALTUThCS Ha
KUIBKICTh CIIBPOOITHUKIB ITiAIPUEMCTBA TIOPIiBHY, Ta-
KUM YMHOM, BU3HA4Ya€eThCsl 0a3oBa cyma mpemiajbHOT
BUILIATH;

6) nami nmo ©GasoBoi cymi mpeMii KOXHOTO
CIIBPOOITHHKA 3aCTOCOBYIOTHCS KOpUTYI0Yi
KOeQIIiEHTH TPYIOBOI YJacTi, 0 PO3PaXOBYIOTHCS 32
pe3yibTaTaMu Horo poOOTH MPOTITroM KBapTay.

BBenenns naHux KoeQili€eHTIB JO3BOJIUTH ITOCH-
JUTHA MOTHUBAIIO CHIBPOOITHUKIB, YHUKHYTH 3pPiBHIHB
y po3noii (oHAY KBapTaIbHOI NpeMii, CTBOPHUTH J10-
JATKOBI CTHMYNW JJIsl MiJBUINCHHS KBaiQikarii
MpariBHUKIB, 10, OE3CYMHIBHO, TO3MTHBHO TIO3HA-
YUTHCS HA SIKOCTI BUKOHYBAHOI CIHIBpPOOITHHKaMH PO-
6oTH.

Jlo cknaxy xopuryodnx KoedimieHTiB Heo0XiTHO
BHECTH K MiJBHINYIOYi, TaK i 3HWXKYIOUi NOKa3HHUKH.
Bonn MoxyTth OyTn chopMOBaHi Ha OCHOBI OLIHKH
O3HaK, 10 XapaKTepU3yIOTh AUIOBI SIKOCTI Ta Pe3yJib-
TaTy Mpaui criBpoOiTHUKIB.

Jlis ycHimHOTO pPO3BHUTKY IiJIIPHEMCTBA BaXK-
JIMBO NPHUIUIATH 3HAUHY yBary MUTAHHSAM TPYIOBOi MO-
THUBAIIi{, TOMY IO TiJIBKH 33 HASSBHOCTI TBOPYHMX iHiIlia-
THBHHUX TPAIBHUKIB TOCTOAAPIOIOYUNA  CYyO’ €KT
YCHINTHAM 1 KOHKYPEHTOCIIPOMOXXHHUM Y PHHKOBOMY
cepenoBuii. Ile 3yMOBIIIOE HEOOXIAHICTH MOTINOIIE-
HOTO JTOCITIDKCHHS TEOPETUKO-METOIOJIOTITHUX 3acal
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aKkTHBi3aIii  TPymoOBOi  MOTHBAIlii  TpaIliBHUKIB
MiAMPUEMCTB SIK TIEPESYMOBH X KOHKYPEHTOCIIPOMOX-
HOTO (DYHKIIOHYBaHHS. Y PO3BUTOK JAQHOTO NMUTAHHSI
ABTOPOM 3ampOINOHOBAHO METOJAUYHUN MiAXif, SIKUM
nepen0ayeHo BU3HAYATH IPOAYKTHBHICTB Ipalli Ha 0c-
HOBI TOKa3HWKa BHPOOJICHOI BaJIOBOI MPOAYKINi 3a
I[IHAMH TIOTOYHOTO POKY.

B ymoBax MonepHi3amii yKpaiHCbKOI €KOHOMIKH
YCHIITHICTh Ta KOHKYPEHTOCTIPOMOJKHICTB
MiATIPHEMCTB y OyAb-AKil ramy3i, 3aJeKaTh Bif edek-
TUBHOTO BHUKOPHCTAaHHS TOCHOJAPIOIOYNMH CY0’ €K-
TaMH HaJXHHUX iM BUPOOHWUMX pecypciB. OqHUME 3
HaOUTBII 3HAYMMHUX [UIA BITYM3HSIHHUX MiAIPHEMCTB
(hakTOpiB EKOHOMIYHOTO PO3BHUTKY € TPYAOBI pecypcu
3 iX TBOPYMM MOTEHIaIOM, MpodeciiHuM TOCBIIOM i
3HAHHSAMM.

VYrpaBnsaTi TPYyJOBUMH pecypcaMd  3HayHO
CKJIaJIHIIIE HDK IHIIMMHU BHJAaMH 4epe3 HasBHICTb y
MPaIiBHUKIB OCOOHMCTICHUX XapaKTEPHUCTHK, IO CYT-
TEBO BIUIMBAIOTh Ha €()EeKTUBHICTH IX TPYIOBOI IIisIb-
HocTi. ToMy Hag3BUYaHO Ba)KIMBUM 3aBAAHHAM, 10
MIOCTA€ Tepe] MiINPHEMCTBAMH, € MOIIYK Pi3HOMAHIT-
HUX NUIXIB MiJBUIIECHHS TPOIyKTHBHOCTI Tpalli BHa-
CJiJOK 3pOCTaHHsI TOTOBHOCTI ¥ Oa)kaHHS IpaIliBHUKIB
TBOPYO Ta IUTiTHO TPAIIOBATH.

Haykoro Ta BUPOOHHYOIO NMPAKTUKOIO JOBEJICHO,
1110 JUTsl 3a0e3neueHHs e()eKTUBHOTO TOCIOIaPIOBAHHS
MiANPUEMCTBAM HEOOXIi/IHI BiAMOBINANBHI, BUCOKOOP-
raHi3oBaHi i iHILIaTUBHI PaLiBHUKY 3 IPArHEHHSIM JI0
camopearisailii, mpodeciiiHoro 3pocTaHHs, 3aJ0BOJIC-
HOCTI BiJl JOCSATHYTHX T'OCIIOJIapIOIOUYNMH CY0O’ €KTaMH
pe3ynbTatTiB gisutbHOCTI. st Toro mo0 cnoHykatu
3afHATHX Ha BUPOOHUIITBI TIPAIOBATH SKICHO, IIO-
TpiOHI BIAIOBIAHI MEXaHI3MH TPYAOBOi MOTHBAIIi1, SIKi
OyIyTh BUKIMKATH Y HUX Oa’kaHHS MpAIfOBaTH c(eK-
THUBHO Ha KOPUCTB ITiJIPHUEMCTBA.

Jlobpe mpoaymaHa i OpraHi3oBaHa CHCTEMa MO-
TUBALIl PO3IJIANAEThCS K ©(DEKTHBHHHA IHCTPYMEHT
JUISL  3aJlydeHHs HOBOTO TBOPYOTO IIEPCOHANY Ta
crabimizauii podounx Mmicib. Maibke BCi KEpiBHUKH
HIANPUEMCTB  30CEPEDKYIOTh yBary Ha JIpyromy
BapiaHTi - YTPUMAaHHS BXKE€ IPAIIOIOYOr0 MEePCOHAY,
TOMY IO BiH € HAWOLTBIT e()eKTHBHUM 1 HAiIMEHIII BUT-
paTHUM.

MoTuBamiifHAN MeXaHi3M € CBOEPITHOIO CHIIOIO
MOTHUBAIIil, a TOYHIIIE - BiH 3a0e3IeYy€e YMOBH CaMO-
CTHMYJIIOBAaHHS, TEPETBOPIOE MOTHBAIIIO i3 MO>IIH-
BOCTI B PEaJIbHICTB.

CtuMynIOBaHHS Tpami Ha MiANpUEMCTBaX 0a-
3y€ThCS HA MIPUHIINII, IKUH Tiependadae, mo METOI0M
TPOIIIOBOi MOTHBAIII{ B MOETHAHHI 3 iHIIUMHU OpMaMu
BU3HAHHS JIOCSATHEHb MPAIiBHUKIB MOXHA JOCSITH
HaOLThII Oa)XXaHOTO Pe3yNabTaTy U IiAIPHEMCTBA.
TpynoBa MoTuBaNis 34IHCHIOETbCS B PI3HUX (QopMax,
3-TIOMIXK SIKMX MOXKHa BHIUTUTH MaTepiajibHy KOMIIEH-
Calliro, TPOIIOBI Ta HErPOIIOBI BUHATOPOTH.

MoTHBaliifHui MeXaHi3M 0a3yeTbCsl Ha CyKyTI-
HOCTI TPhOX YMHHHKIB - pUHKY IIpalli, Iep>KaBHOTO pe-
TYJIIOBAaHHS, 32CTOCYBaHHs KOJEKTUBHUX TPYIOBHX JI0-
roBopiB. KoxHa JlaHka Ma€ BiAMOBIHY Bary B 3arajib-
Hilt cucTeMi peryJoBaHHs. DyHK1III0
0e3mocepeIHHOTO PETyIIATOpa 3apo0iTHOT MIaTH BUKO-

Hy€ PHUHOK IIpaii, OCKUIBKH camMe Ha HbOMY Qop-
MYETHCSI KOHKpETHA IiHa Pi3HUX BUAIB mparii. Perymo-
BaHHA BCIX NHUTaHb OIUIATH Ipami 3IiHCHIOETHCS
BIJIMIOBITHO JTO TPYIOBOTO IOTOBOPY, SKUH Mepeadavae
JIOMOBJICHICTh MK pOOOTO/IaBIIEM Ta MpALliBHUKAMH 3
ycix nuTaHb. JlepkaBHe peryiroBaHHS 3a0e3mnedye
MiHIMaJILHUH PIBEHBb JOXO/IB MPALiBHUKIB BiJIOBIIHO
JI0 MiHIMaJIbHOT 3apOOITHOT TIIATH.

OCHOBHUMH €JIEMEHTaMH MEXaHi3My e()eKTUBHOI
TpyAOBOi MOTHBAIii € Cy0’e€KTH Ta O0’€KTH YIIpaB-
JHHA, CYKYIHICTb NPHHIHUIIB, KPUTEPIiiB, METOMIB i
pe3yIbTaTiB €peKTUBHOTO YIPABIIHHS CHCTEMOIO MO-
THBALlil IIEPCOHAIY, BIIPOBAPKCHHS Ta BUKOPHCTAHHS
eTaiB yIpaBJiHHS HEIO.

EdexktuBHa TpymoBa MOTHBALlisl IPYHTYETHCS Ha
3aKOHI CIIPaBEJJIMBOTO PO3MOALTY IIOIO Yy4acTi
MIPaIiBHUKIB MiANPUEMCTBA B Pe3yJIbTaTax MisIIBHOCTI
i moisirae B 3aCTOCyBaHHI €KOHOMIYHHUX CTHMYJIB:
OIUIaTH Ipawi Ta yyacTi y npuOyTkax i BnmacHocTi. [is
€KOHOMIUYHUX CTHUMYJIB IPYHTY€ThCS Ha 3apoOiTHii
IUTaTi, MPEMisiX, HagbaBKaX, AOIUIATaX, MiIbrax TOIIO.

[MigBuimeHAs MPOAYKTUBHOCTI Tpalli 3a0e3meuye
SIK 3apOo0iTHA IJIaTa, TaK i MOXIIUBE ii ITiIBUIICHHS 32
paxyHOK Han0aBoOK, JOIUIAT 1 CIIPaBeJIMBOTO MpPU3HA-
4yeHHs npeMiil. EQeKTHBHICTD CTHMYITIOI0YOTO BIUTHBY
OIJIaTH Tpalli 3aJIe)KHUTh BiJ CTaTi, BIKYy, MiJbOBUX
NpiopHUTETIB, KBaJi(iKalii Ta KOMIETEHTHOCTI Mepco-
HaJy.

31e0UIBIIOro MPAIiBHUKA BU3HAYAIOThH I ceOe
NPUYUHH, SIKI CTIOHYKAIOTh iX MPALIOBATH B TOMY YH 1H-
oIOMY TiAMPHUEMCTBI. 3’SICOBYIOTH CBOI MOTpPeOH, MO-
TUBH, OOAKAHH IIOJO0 [TOCa] i OpraHi3amii podoumx
Micub. 3BaXaloun Ha Iie, Ay>Ke BaKKO 3HAUTH 10 KOXK-
HOTO TIPaBWJIBHUH MiXiJ i BUHAYUTH IHAWBITyaIbHY
e(eKTUBHY CHCTEMY MOTHBAILIl IIEPCOHAITY B TOCIIO/Ia-
prorounx cy0’eKTax.

Bapro 3a3HauuTH, 10 MaTepiajJbHa MOTHBALs
JIel0 MOCTYHAaeTbes HemarepianbHiid. [IpaniBHUKH
BBQ)KAIOTh HAsBHICTh MaTepiajbHOI MOTHBALIIT SIK TaKe,
110 MMOBMHHO OYTH 1 3BEPTaIOTh JieAali OUIbLIy yBary
Ha JI0JaTKOBI OOHYCH, sIKi iM IPOTIOHYE POOOTOAABEIIb.

Jliist moOyoBH CydacHOi CHCTEMH MOTHBYBAaHHS
MEPCOHATY CJiJl BHOKPEMHTH OCHOBHI MOTHBH, SIKi
3MYIIYIOTHh (PaxiBIliB IpaIfoBaTH e()eKTUBHO Ta 3 TIOB-
HOIO BiJ1auero Uil JOCSITHEHHS IIiJIed TroCHoaaproro-
ynx cy0’ekTiB. EQexTHBHA cHCTEMa MOTHBYBaHHS Iep-
COHaJIy IMOBMHHA OyTH 30pi€HTOBAaHOIO HE HA Te, 00
KyIlyBaTH JIMIIE 4Yac NpaIiBHUKIB, a Ha Te, MI00 Ky-
MMyBaTH BHKIIOYHO €(QEKTHBHUN pe3yIbTaT iXHBOI
mparli, a TaKoX 3a3/1ajeriab BUALUTUTH MOXKIIUBI IEMO-
TUBYIOUi MIPUYMHU Ta MiHIMi3yBaTH PHU3HUKH B YIpPaB-
JIHHI IEPCOHAIIOM.

TakuMm 9MHOM, CHCTEMa TPYAOBOi MOTHBAIi] Iie-
pendavae po3poOIEHHSI KOHKPETHUX METOJIIB, BaXKeIiB
1 MeXaHi3MiB, III0 aKTUBI3YIOTh AISUIBHICTH NEPCOHAIY,
3aBISIKM SIKHM MOJKHA 3a0€3Ne4YnTH MaKCHMallbHO
MOJJIMBI pe3ysbTaTh AisuIbHOCTI mianmpuemctsa. Oc-
HOBHa CKJIa/IHICTh BUPIIIEHHS L€l TPOOIEMHU KPHETHCS
B TOMY, IO 31 3pOCTaHHAM pPiBHS NpogeciiHol miaro-
TOBKH, IHTEJIEKTY IMpaIiBHUKA, SIK IPaBUIIO, 301IbITy-
IOTBCS Ta YPI3HOMAaHITHIOIOTBCS HOT0O TIOTpeoH.
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3aBAaHHAM KEpiBHUKA - CTBOPUTH Y TPAIliBHUKIB
TIEBHI CTUMYJIH JI0 aKTUBHOI, TBOPYOi TPYIOBOI MisliTb-
HOCTI, MiJBUIIUTH 3alliKaBJICHICTh O Mpalli, 3a10BO-
JICHICTb BiJ] OAEp)KaHWUX pPE3yNbTATiB, HaMaraHHs;
MOEHATU JOCSTHEHHS OCOOMCTHX Liedl 1 mineit
mignpuemcTa. Cucrema TpynoBoi MoTuBauii Oyne
JI€BOIO TIJIBKH Y pa3i 3aCTOCYBaHHS CydacHHUX (opM i
METOJIIB CTUMYJIIOBaHHS IIEPCOHAITY.

Po3rnsHEMO CTPYKTypy MOTHBY Mpami, Ky CTa-
HOBJIATH:

- motpebm, sKki Oaxkae 3aJOBOJBHHATH MpAIliB-
HUK;

- IIHHOCTI, 37aTHI 33I0BOJILHAUTH IO ITOTPely:

- TpyHOBi Iii, HEOOXIiHI IS OJIep)KaHHS OJiar;

- [iHa-BUTpaTH MaTepiaJbHOrO 1 MOPaIBLHOTO
XapakTtepy, HOB'sI3aHi 3 TPYAOBOIO IisUIBbHICTIO [2].

TeopeTHko-MeTOI0IOTIYHOI0 OCHOBOIO KOHIIETI-
TyalbHUX HiIXO/IB € NOLIMPEH] B eKOHOMIUHIi Teopil
KOHLEMIT, sIKi BiIOOpakaloTh MEBHI aCIEKTH MOTHU-
BaIlil i AKi € MATPYHTSAM JUIA CTBOPEHHS KOHIICTIIIIT MO-
THUBYBaHHS  IIEPCOHANy,  30KpeMa:  KOHIIETIis
n00po0yTy, KOHIEMINS JIOAWHHU, KOHICHINS CTamii
€KOHOMIYHOTO PO3BUTKY, KOHIIEHIIisI COLiaTbHOTO 00-
MiHy.

VY Teopil i mpakTUIl MEHEIXKMEHTY 3araibHO-
NPUIHSATOI0 BBAXKAETHCSI KOHIICMIIiS, BIAMOBITHO 0O
SIKOT B OCHOBY YIIPaBJIiHHS TPYJIOBUMH PECYypCaMU I0-
Ki1azeHo MortuBauito. OcoOnuBe 3HAUCHHSI Ma€ MOTH-
Ballisg 10 e(eKTUBHOI Npalli, sKa € BUpIIaIbHUM (ak-
TOPOM T IPOAYKTHBHOCTI, 1110 Oe31ocepeIHbO0 3a0e31e-
YUTH 3pOCTaHHSA e(QEKTUBHOCTI BHUPOOHWITBA B
T ATIPHEMCTBI.

Bueni 30cepekyroTh yBary Ha JIOCIIKCHHI
CTPYKTYpH Ta TUHAMIKH PO3BUTKY MOTHBAIII TIpalli, a
TaKOX BM3HAYAIOTh BaXKJIMBICTH aHalli3y MOTHBAL SIK
nporiecy (popMyBaHHS I[IHHOCTEH Ta iHTepeciB 0coOu-
CTOCTI, BHYTPILIHIX CTUMYJIFOFOUHX JI0 TIpalli CHJI.

Ilpu omnpamfoBaHHI CHUCTEMH MOTHBalii Ha
MIANPUEMCTBI  CJiJl BpaxoBYBaTH BHYTDILIHI Ta
30BHIIIHI YMHHUKA MOTHBAIl MPAI[iBHUKIB MPU YiT-
KOMY BU3HA4Y€HHI B3a€MO3B’S3Ky MK BUKOHAHOIO PO-
00TO10, OJZIEP’)KAHUM PE3yJIbTATOM 1 BHYTPILIHIM 3310~
BOJICHHSIM BiJl HHOTO.

BupoOHMYa [iSUTBHICTH MiAIPUEMCTBA BHU3HA-
YaeThCsl Yepe3 BUPOOHMIITBO BaJIOBOI MPOMYKIii, sIKa €
MIEPBICHUM pe3yNbTaTOM B3aeMoOJii (hakTopiB BHpPOO-
HHIITBA, MaTEpiaIbHOIO 1 BapTICHOIO OCHOBOIO 1HIIHMX
KIHIIEBUX pe3yJIbTaTiB, 10 B HATYpaJIbHIH GopMi npea-
CTaBJICHWH BCiMa BUPOOJICHUMHU MPOTATOM POKY Tep-
BUHHUMH TPOJYKTaMHU POCIUHHUIITBA, TBAPHHHUIITBA
i puOHMIITBA, a y BapTICHIN - OIIHEHWH 3a MOPIBHSH-
HUMHU I[IHAMH BiIMOBiTHOTO POKY [3].

30BHIMIHA MOTHBAIiA Mpami y chepi BUpoOHUITBA
Ma€ BaroMe HayKoOBe Ta IIpaKTHYHE 3HA4YCHHS,
OCKIJIBKM BiJl Hel 3aJIe)KUTh DPIiBEHb IPOAYKTHBHOCTI
npani B MiANPUEMCTBI, @ B MIJICYMKY - KOHKYPEHTOC-
MPOMO’KHICTh BUPOOJIEHOT IIPOYKILi.

[linBumeHHss piBHA TNPOAYKTUBHOCTI Mpami €
HEOoOX1/THOI0 YMOBOIO €()eKTHBHOI BUPOOHNYIO-(iHAH-
COBO{ AISUTHHOCTI MiAMPUEMCTB Ta 3POCTAHHS OTUIATH
MpPAIiBHUKIB. Y HAMIOMY AOCIIIKEHHI B OCHOBHOMY
30CepeDKEHO yBary Ha BiIMOBIAHOCTI TEMIIIB 3pOC-

TaHHS OIIaTH mpami Ta ii mpoxykTuBHOCTI. Teope-
THYHO HEOOXiTHOI YMOBOI €()eKTHBHOTO TOCIIOAa-
pIOBaHHS Ma€ OyTH BUINEPEIKAIOYMN PiCT IPOIYKTHB-
HOCTI Ipari MOpiBHSHO 3 11 OIJIaTOIO.

Y BCIX NiANPUEMCTBAX 33/I0BOJICHHS MOTPEO
TMIPaIiBHYKIB 3aJI€KHUTh BiJl YMOB ITpalli, piBHs O€3MeKH,
aBTOMATH3allii BHPOOHMIITBA, BiJA pPIBHI OXOPOHU
mpari, BiJl CyMH KOIITIB, CHPSIMOBaHMX Ha OIUIATy
Tpari i PO3BUTOK COIiaBHOI Cepu.

KoxxHuil mpaniBHUK HaMaraeThcs 3aI0BOJIBHUTH
cBOi MOTpeOH, a KEPIBHULITBO MiAMIPUEMCTBA IIPOTIOHYE
oMy IIeBHY BUHAropoay. YnM OImkde HaOIHKaOThCS
y CBOIX 3HAYCHHSIX MOTHBAIiiHI ()aKTOpPH MIOJ0 pe-
3yJIBTaTUBHOI Tpami Ta 3ampoloHOBaHa 3a Hel
ATTPUEMCTBOM BUHArOpOJia, TUM BUILUI PiBEHb 3210~
BOJICHOCTI IMOTpe0 NpamiBHUKA. | HaBMmaku, SKIIO 3Ha-
YEeHHsI MOTUBaLiHHUX (akTOpiB i BUHATOPOAU PO3XO-
JIThCS, TO Taka CHCTEMa MOTHBAIll Mpaili HeTpHii-
HSTHA.

MortuBariifHa cucTeMa IOBHHHA OYTH TICHO
OB ’s13aHA 13 KOMIIETCHTHICHUM ITiIXO/I0M 1 mependa-
YaTy 3B’S30K MK HAsBHICTIO 1 HAOYTTAM KOMIIETCHT-
HOCTEH MpalliBHUKA, 3 OJHOTO OOKY, Ta CHCTEMOIO BH-
HAropox — 3 iHmoro [5].

EdexktuBHa cuctemMa TpyOOBOi  MOTHBAII,
IHAMBITyaTbHUHN MiAXI 10 KOKHOTO MPaliBHUKA HEO/I-
MiHHO 3a0e31euaTb 3poCTaHHs IPOYKTHBHOCTI Ipaiii,
Ppe3yJIbTaTiB JisUTBHOCTI Ta KOHKYPEHTOCIPOMOXKHOCTI
ninnpueMctB. OHaK Ha Cy4yacHOMY €Tarll CTBOPEHHS
CHCTEMH MOTHBAIlii TPAI[iBHUKIB MOTPIOHO YCBiIO-
MUTH, 10 TOCKOHAJIO PO3pPOOJICHUI MOTHBAIII THIH Me-
XaHi3M IIe JIUIIE MTOJIOBMHA yCIiXy. BiH mOBHHEH OyTH
YCIIIITHO peai3oBaHuii, 110 MOXKIIMBO JIMIIE 32 YMOBH
PO3YMIHHS CTpaTerii pO3BUTKY MIiANPHEMCTBA yciMa
fioro mpariBHUKam# [2].

HanpsiMu MOTHBAIIHOTO BILUTUBY Ha MPAIliBHUKIB
HiINPUEMCTBAa BU3HAYAIOTHCS MPUIHATOI BHUPOOHU-
YOI0 MPOrpamMolo, piBHEM OpraHizaiii mpaii ta yrnpas-
JIHHSL.

EdexkTuBHUM IHCTpYMEHTOM /I peaizauii cTpa-
Terii po3BUTKY HiIIPUEMCTBA MOXe OyTH 30ayaHco-
BaHa CHCTeMa MOKa3HWKiB, ab0 koHmemmis Balanced
Scorecard (BSC). 3a cBoero cyrtro Balanced Scorecard
— IIe MEXaHi3M B3a€MO3B’A3KY CTPATETIYHHUX 3aAYMIB 1
pIlIeHs 3 ONEpaTHBHUMH 3aBJaHHAMH, CIOCIO CIIps-
MyBaTH NSUIBHICT MignpueMcTBa (abo rpymm) Ha X
JOCSITHEHHSL.

30anaHcoBaHa CHCTeMa IIOKa3HHKIB JIOTIOMAarae
MiATPHEMCTBAM BHUPIIIATH [BI KIIOYOBI NPOOIIEMU:
e(eKTHBHO  OIIHIOBAaTH  PE3yNbTaTH  AiSIIBHOCTI
MiIIPUEMCTBA Ta pEai3oByBaTH BHU3HAYCHY CTpa-
terito. Binibpani s 36amaHCOBaHOI CHCTEMH ITOKa3-
HUKW € IHCTPYMEHTOM MEHEKMEHTY JUII O3HaHOM-
JICHHS TAJICTJIMX Ta IHIIAX 3alliKaBJICHUX 0ci0 i3 pe-
3yJIbTaTaMy Ta (aKTOpaMH AisTIBHOCTI, 3aBASKU SKUM
T ATTPUEMCTBO BUKOHY€E CBOIO MICIIO Ta CTpaTeriuHi 3a-
BJIaHHSL.

BucnoBku. Crimparoyuch Ha pe3yJbTaTd IpoBe-
JICHOTO JOCIII/KEHHSI Ta BPaXOBYIOUH KpAIUH BITUN3-
HSHUHM 1 3apyOiLKHHI IOCBiZ, MOXHA IEPEKOHINBO
CTBEP/UKYBATH, IO OCHOBHHM 3aBJIaHHSM CHCTEMH
TPYIOBOi MOTHBAIlii MiANPUEMCTB TIOBHHEH CTaTH
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MTOCITIIOBHHM Ta HEMIEPEPBHUH MTPOLIEC BUSABJICHHS CITO-
HYKaJIbHAX MOTHBIB MPAI[iBHUKIB 1 3MIMCHEHHS CTUMY-
JIFOFOYOTO BIUIMBY 3 METONO IiJIBHIIEHHS IPOIYKTHB-
HOCTI mparli, eheKTHBHOCTI BUPOOHUIITBA Ta KOHKY-
PEHTOCIIPOMOXKHOCTI I'OCIIOIaPIOI0YHX CYO’ EKTIB.

Bkpaii Ba)KITMBUMH 3aX0/JaMU PO3TIISIAIOTHCS MO-
TUBAIIiS TPAI[iBHUKIB MIANPHEMCTB, SKi 3aCTOCOBYIOTh
IHHOBaLiiHI PilIEHHs B TPOIIeCi BUPOOHUIITBA; CTUMY-
JIOBaHHA [iil NepcoHaTy, CIPSIMOBAaHMX Ha IiJBH-
mIeHHST e()eKTUBHOCTI BUPOOHNYO-(PIHAHCOBOI IisTb-
HOCTI Ta 3pOCTaHHS KOHKYPEHTOCIPOMOXKHOCTI TOCTIO-
JAPIOIOYHX CYO’ €KTIB.
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AHHOTADIUSA

I'maBHast uznes cTaTbu — 10Ka3aTeIbCTBO TOTO, YTO apMsIHE — He KaBKa31bl. OHU — IPUILIBINA 37IEMEHT, aJUI0X-
TOHBI, IOSBUBIIIMECS B MacCOBOM KonndecTBe Ha KaBkase numib B XIX Beke. Y mpou3omniio 3To smnoxaibHOe AJis
apMSIHCKOTO 3THOCA COOBITHE OJ1aroaps 1eICHAPaBICHHOM IepeceIeHUECKOM MOUTHKEe PoccriicKoi nMIIepuu.

Hauunas ¢ XV Beka ApMsiHCKas LIepKOBb M30paia i1 apMsiH Ha KaBkasze B KauecTBe 0YepeTHOM «POAMHBI
azepOaii/pkaHCcKie McTopudeckue 3eMiid. Mccieayercsi MOMBITKU CO3JIaHUS 3/1eCh apMSIHCKOTO TOCyIapcTBa B
XVII-XVIII Bexax. ITposicHAIOTCSA UTOTH MOMBITOK peaii3aluy 3THX IUIAHOB B Pe3yJIbTaTe BOCTOYHOM MOTUTHKH

poccuiickux ummepatops [lerpa | u Exarepunst 1.
ABSTRACT

The main idea of the article is to prove that Armenians are not Caucasians. They are an alien element,
allochthons, which appeared in large numbers in the Caucasus only in the 19" century. And this epoch-making
event for the Armenian ethnos happened thanks to the purposeful resettlement policy of the Russian Empire.

Since the 15th century, the Armenian Church has chosen the Azerbaijani historical lands for the Armenians
in the Caucasus as their next "homeland".The article analyzes the attempts to establish the Armenian state in the
historical lands of Azerbaijan in the 17" and 18™centuries. The results of the attempts to implement those plans as
a result of the Eastern policy of the Russian emperors, Peter | and Catherine 11, are clarified.

Kmoqem,le CJIOBA: UCTUHHAA pOoJArHA, MUT'PAlJUOHHBIC BOJIHBI, 3THUYECKHNC KOMIIOHCHTBI, MHOTOCTYIICHYA~
TBIN TIPOIIECC, CTpaHa Xaisca, STHOIUHIBUCTHYCCKAsI U KOH(PECCHOHAIBHYIO Pa3HOPOIHOCTD

Keywords: true homeland, migration waves, ethnic components, multistage process, Hayas country,

ethnolinguistic and confessional heterogeneity.

BBenenue

Becbma 3anmyTaHHOM M HEOJAHO3HAYHOW TeMe ap-
MSHCKOM rocyaapcrseHHocTH Ha FOxHoM KaBkasze no-
CBSIIIEHBI TOPHI paboT. OHAKO OHM MPOTHBOPEUNBHI B
WHTEPIPETANHIAX TOTO, YTO WU3BECTHO 00 apMSIHCKOM
ATHOCE M apMSHCKOM rocyaapcTBeHHoCTH Ha HOxxHOM
Kaskasze.

B cBsa3u ¢ aTuM TpeOyeTcs MPUHIUIUATBHOE
pa3bsiCHeHHe, 4To Hapany ¢ I'pysueil, FOxubIit Kaka3
BKITIOYAaeT BECh HCTOpPHYECKUHA A3epOaifpkaH, KOTO-
PBIH TpeACTaBIsIeT COOOW SAMHYIO TEPPUTOPHIO ILIO-
Aaab0 0KoJIo 421,6 ThIC KB KM, H3HAYAJILHO HACeJICH-
HYI0 a0COJIOTHBIM OOJBITUHCTBOM TIOPKCKOTO aBTOX-
TOHHOT'O 3THOCA, 3THUYECKH HACJIETHUKAMU KOTOPBIX
SIBIISIIOTCS  a3epOaipkaHIlbl, UMEIONINe MPEeMCTBEH-
HYO UCTOPHIO U OOIIUH S3BIK, MATEPHATHLHYTO U TyXOB-
HYIO KyJbTYpPY, PEIUTHIO, MEHTAJIUTET U CAMOUICHTH-
¢ukarmro. (11,c.13). ApMsiHe, SBISIOIIHECS aIOXTO-
Hamu Ha IOxkHom KaBkasze, TO eCThb NPHIIBIMU
3THOCaMH, HbIHE MPOKHUBAIOT KOMIIAKTHON Macco Ha
aszepOaifpkaHCKUX 3eMJIIX ObiBiiero lpeBaHCKOTo
XaHCTBa, KyJa OHHU MONaJId, ¢ UCTOPUYECKON TOUKHU
3peHusi, HeJaBHO, B Hauase XIX Beka, clefiaB CTaBKY
Ha Poccuiickyto umnepuro. 31ech *e UMH OCHOBaHa
I0’)KHOKABKa3CKasi TOCYJapCTBEHHOCTb — ApMSHCKas
PecnyGnuka.

MaccoBoe nepecenenue apmsiH Ha FOxubiid Kag-
ka3 B Hauasie XIX Beka, COMpOBOXKIAIOLIEECS Ha MPO-
TSDKEHUU BCETO BEKa, BCKPYXKUIIO UM TOJIOBBI, apMsHE
CTalu Tpe3uTh o «Bennkoit ApMeHHH, NPOCTHPaB-
meiics ot CpenuzemHoro 10 YepHoro mopei u ot Yep-
Horo 110 Kacrmiickoro Mopeii.

B To Bpemst kak uxX MaccoBoe nosiBneHue Ha FOx-
HoM KaBka3ze nMeso kpaifHe HeraTHBHBIE TOCTIEICTBHS
JUIs asepOaiipKaHIeB, Tak Kak Ha mpoTshkeHnu XIX -
XX BEKOB NMyTeM TOHEHHH, r€HOLUMJA, ACTOPTALMM,
TEPPOPOB MPOUCXOAMNIA «ITHUYECKAST YUCTKA» UCKOH-
HBIX a3epOali/KAHCKUX TEPPUTOPHH .

Jlo Tex mop noxa CyIecTBYIOT TeppUTOPHAIbHbIE
aMOMIINY apMsiH, MX CTPEMJICHHS 1 JaJIbllIe paclInpUTh
TEPPHUTOPUIO MACCOBOTO MPOKMUBAHMS 32 CUET a3epOaii-
JDKQHCKUX 3€MeNb, TeMa CO3[JaHMsS apMSHCKOHW Tocy-
JApCTBEHHOCTH HA HCTOPHYECKHUX a3zepOailKaHCKUX
3eMJIIX HE MOTEPSAET CBOEH aKTyaJbHOCTU U HAYyYHOMH
3HaYMMOCTH.

OcHoOBHOe coJep:KaHHe

HcTtopudecku caoxUI0Ch TaK, 4YTO apMsHE CTalu
HapOAOM-ITyTEHIECTBEHHUKOM, 3THOCOM-MUTPAHTOM.
(11,c.107) Ux nosienenue Ha FOxHOM KaBkasze pe3yiib-
TaT MUrpanuu Ha BocTok ¢ uctuHHoM poaunsl bankas.
(22, ¢.27).

ITepecenenne apmsiH Ha IOxubii KaBkasz Obuto
MHOTOCTYTIEHYaTBIM MPOLIECCOM, PACTSHYBIIMMCS Ha
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crosetus. Ecinu nmpocneauts 3Ty MUIPALMIO, MOJTyda-
eTCs B 00IIEeM-TO KapTHHA ITOJTHOCTHIO JOKA3bIBAIOIIA,
YTO HBIHEIIHUE apMsHE aHTPOINOJIOTUYECKU He SBIIA-
I0TCSI aBTOXTOHAMU HU B Maioif A3uu, Hu Ha FOxHOM
Kaskase, 3THOHUM apMsiHE U TOOHUM ApMEHHsI K HUM
HUKaKOTO OTHOLICHHS HE MMeEeT, MPOCTO-HaIpOCTO
MPUCBOEH UMHU. B KOHIIE BTOPOro THICSUMIETHS 10 H.9.
apMsiHe oceni B BepxoBbsix Edpara B Manoit Azum, To
€CTh Ha TEPPUTOPUH, KOTOPAs COCTABIISLIIA IECTPYIO 3T-
HUYECKYIO Cpely IIEMEH, TOBOPSIINX Ha O0IIeM apa-
MEHCKOM $I3bIKE, 3 UTO O3IHEE MUISIHE, IEPCHI, TPEKU
U PUMJISIHE CTaJlM Ha3blBaTh UX apaMesMH WU apMe-
HaMM, a STHHYECKH MTECTPYIO 00IaCTh MX PACCENCHUS -
ApmuHoii. Uepe3 HUX U MOSBUWICA 3THOHUM apMsHE U
TONOHUMBI ApMeHHUs U ApMsiHCKoe Haropse. CaMu ke
HBIHEIIHUE apMsHE Ha3blBalM U MPOJODKAIOT Hasbl-
BaTh ce0st XallsiIMU WM XalKaMH, CBOIO IPapOIUTEIb-
Huny XalkaHyll, a CBOK cTpaHy XaisacranoM. He-
CMOTpSI Ha TO, 4TO B MECTPOi cpelie apameeB/apMEeHOB
caMHX XaeB OBIJIO MH3EPHOE KOJIMYECTBO, HBIHCITHSSA
apMSAHCKasi UCTOpHOTpadHs «y3aKOHMUJIA» TOIIOHUM —
Xaitsica, rae SKOOBI «C(OPMHUPOBAICS» ITHOC XaifH,
XOTSI U3BECTHO, YTO 3TOT TONOHUM HHKAKOTO OTHOIIIE-
HUS K HBIHEITHUM apMsiHaM HE UMEET.

TepmuH «Xaiiaca» BIEpPBbIE MOSBISAETCS B XETT-
CKHUX KIMHONUCAX B Hauyane Il Teicsuenerus no H.9.
XeTThl Ha3bIBANIM CTPaHy B BepxoBbsix Turpa u Edpara
Xattacoil. Korma ucuesnu XeTTsl — Hc4e3 caM TepMUH.
Accupuillibl Ha3pIBaJIM Ty K€ CTpaHy Ypaprty. Accu-
pHiicKkoro rocynapcTBa HET Ha KapTe — TEPMHH
VYpapty Taxke ucues. Ocrajncs paBHO3HAUHBIA BCEM
OCTAJIbHBIM TEPMHUH «APMHUHA», KOTOPBIM IPEKU Ipe-
BpaTHJIM B ApMEHHIO. DTO Ha3BaHUE U PacIpOCTPaHU-
nocek B EBpome Omaromapst rpekaM. AHTPOIIOJIOTHS
YETKO OMeNeNnia, YTO Xalu/XalKu SBISIOTCS HE aB-
TOXTOHaMH, a aJJIOXTOHaMHU B BEpPXOBbsIX Turpa u
EBpara. Ilo pe3ynbpTaTaM 3aKII0OUEHUS YUEHBIX, PABHO-
3HAYHBII TepMUHAM YpapTy U ApMHHA, XETCKHUI Tep-
MUH Xasica HUKaK HE MOXXET OTHOCATCS] K HBIHCIIHUM
apMsHaM. OCHOBBIBAsCh Ha BHEITHEM CXOJCTBE 3THO-
HHUMOB «Xailaca» U «Xailk», HEKOTOpbIe aBTOPbI CBOE-
00pa3HO HCHOJIB3YIOT JIMHTBUCTHUECKHE MaTepHabl,
0e3 BeCKOTro apryMeHTa CTPOAT pa3lIMyHble KOH(UTY-
palvu, BELABUTAIOT BEPCHHU M OO0 [IEHOH MBITal0TCS
cBsA3aTh XaWckuil Hapon ¢ Xaifacoi. OxHako, 10 CUX
MOp HU OJUH HCCIENOBAaTENb HE MOT IMpPEICTAaBUTh
000CHOBaHHBIX J@HHBIX B II0JIL3Y 3TOH Bepcuu. [laxe
OIPENIENIEHHOE CXOJICTBO MEXIY TOHNOHUMOM «Xaii-
aca» M dTHOHMMOM «XalK» He JOKa3bIBAeT HAJIMYHUS
OpPTaHUYECKOW CBSA3M MEXIY 3TUMH TEPMHUHAMHM, TaK
Kak He OBUIM JOKa3aHbI POJICTBEHHBIC CBS3H MEXIY
SI3BIKOM XaHachl ¥ apMSHCKUM SI3BIKOM.

B XeTTCKHX TOKyMEHTax COBEPIIEHHO SICHO U HE
JIBYyCMBICIIEHHO MOBECTBOBAJIOCH O HAXOXKACHUHU Ha
TeppuTopuu BepxoBbsi Turpa u Edpara crpanst Xaii-
aca. JI[peBHeliliee HacelIeHUE TEPPUTOPUH, HA KOTOPOI
c(hOpPMHUPOBAIOCH 3TO FOCYJapCTBO, B HAYKE HA3bIBAIOT
MPOTOXETTaMHU. XETTCKOE TOCyIapCTBO OBIIO CO3/1aHO
TOBOPAILIVMMHU Ha Pa3HBIX SA3bIKaX IIEMEHAMU MPOTO-
XEeTTOB, MaJlaiflieB, JTyBUIIEB U HECUTOB. B Xoe nmu-
TEJNBHOTO MpOIecca HECUTCKUH S3BIK BO300a1aI Hal
OCTAJIbHBIMM, U B Ipefenax XeTTCKOro rocyiapcrsa
OBIII0 CHOPMUPOBAHO XETTCKO-HECUTCKOE dTHUUECKOE

eANHCTBO. B 3THX mpormeccax HET MECTO apMSHCKOMY
A3BIKY M apMsIHaM, IOTOMY YTO MX B 3TO BPeMs HE Cy-
1IeCTBOBaJIO. MIHBIMHU cJI0BaMU, y apMsiH HET HUKAKUX
Hay4YHBIX OCHOBAaHUI NPETEeH0BaTh Ha Xalacy, cyle-
CTBOBABIIYIO B MIEPHOJ, KOT/Ia HEe OBIJIO CaMUX apMsiH,
U 3TO YTBEpXKJEHHE OTBEPraercs CEpbe3HbIMU Hayd-
HBIMHU KpyTaMHu.

B noBonBHO nECTPOif IO CBOUM ITHUYECKUM KOM-
moHeHTaM uctopun FOxuoro KaBkasza Taxke HET mo-
Kazarenel aBToxToHHOCTH apMsH. (11,c.3). YacTimaHoe
3acenenne apmsHamu HOxHoro Kapkaza Hawanoch
b B IV Beke H.3. B IEpUOJ FOCIIOACTBA CACAHUIOB.
(21,c. 80, (16,¢c.7). 100, 152, 203; 22, c. 95, 150).

HawnGosee mo3uTHBHBIE IEPCIIEKTUBBI JJIsI MUTpa-
LUK TIPEACTaBHI NEpuo] apabo-BU3aHTHHCKUX BOWH
VII-VIII BekoB, xoraa apadbckue Xaaudbl, K BpaKIyo-
MM C BH3aHTUHIAMH apMsiHaM, OTHOCHWJINCH OJiaro-
xenatenbHo. C momoripio Apadckoro xaimudara B 705
rogy ApMsSHO-TPUTOpHAaHCKas LEPKOBb MOJYMHUIIA
AJ0aHCKYIO HEPKOBh M YHHUYTOXKHIA OMOIHOTEKY ai-
OaHckoro karommkoca Hepceca bakypa. DTo moo-
JKIJTO HaYallo TPUTOPHUAHU3AINN U apMECHU3AIINH MECT-
HBIX aN0aH-aBTOXTOHOB BepXHeH HaropHoi dactu Ka-
pabaxa, rme pacmojaraics IeHTp AJOaHCKOTO
KaTOJIMKOCATA.

Ha BoJsiHE 9TUX MUTPAIMOHHBIX BOJH OPraHU3aTo-
poM Ob11a ApMsaHckas ['puropuanckas epKoBb, IEHTP
KOTOPOIl Takke MHUIpHUpys B HampaBieHuu FOkHOro
Kaskaza u3 JIBuna B ApMoHK, 3aTeM B AxTtamap, Ce-
OacTuio, AHU | PsiI IpYTUX TOpoJoB B Mayoit Azuu
(23, ¢.483), nmumb Ha nmocneaneMm srtarne B 1441 rony
mpu npaButene Kaparorormy J[kaxaHmaxe 00OCHO-
BaJca B amOaHCKoM mnoceneHnn Y4 Kwumcs - Du-
MHUA/3UHE. 37eCh H3IPEBIic HAXOIMINCHh all0aHCKUE
cBaTmuma — cB. [aiisHd, cB. Illadakar, cB. Pencumn.
B V Beke mociie ArysHCKOTO cobopa mpu andaHCKOM
uape Bauarasne 11l Hayanock npecienoBanue U0JIONO-
KJIOHHHKOB M KOJIIYHOB. DTO CKa3aJloCch M Ha Cynp0e
STHX Tpex ajbaHCckux cBATHIMIN. Ha ux mecre Obutn
OCHOBAHBI TPH aI0AHCKUE IIEPKBH, COXPAHUBILINE CBOH
Ha3BaHUS CBATWINII. ANOGAaHCKOE TOCENCHHE BOKPYT
STHX IepKBel cTano HaspiBaThes Yu Kuice, B 3Haue-
HUY TPH HEepKBH. B mepuoy apabckoro rocnoacTa an-
OaHCKHe IEPKBH CTAJN Ha3bIBATHCS B apabCKOM JIEKCH-
KOHE — YUMY3/I3HH U JIUIIG 1ociie 000CHOBAaHUS B YU
Kuncst apMsHCKOTO KaTonmuKocara B cepeauae XV Beka
apabckoe Ha3BaHKe YUuMya/3uH TpaHC(HOPMUPOBAIIOCH
B DUMHaJ3UH, a TPH adaHCKKE LIEPKBH OBUIN MpeBpa-
IICHBI B apMsHCKYE [epkBH. [IpaBia, nx Ha3BaHMUA - CB.
TaitstHo, cB. [ladakar, cB. PemcuMa coxpaHUuCh.

B cepenune XV Beka, noiiis B KOHIIE CBOETO MHU-
TPAIMOHHOTO JBMXKEHHS 0 DuMuaa3uHa Ha FOxHOM
KaBka3ze, ApMsIHCKMI KaTOJIMKOCAT TENEph yKe Hame-
TWI TUIAH «BO3POXKICHUSD SKOOBI YTEPSHHOW apMsiH-
CKOM TOCYJapCTBEHHOCTH TaM, IJie OHa HUKOT/1a He Cy-
mecTBoBana. [l ero peanuzanuu ApMsHCKas LEep-
KOBb IINIA HA BCAKOIO poJila yXUIIPEHUS U
¢danscupuxanmm.

Hauanom ocymecTBieHuss 3TOro IUlaHa CTajao
MpUOOpEeTeHNe HACIEJCTBEHHBIX 3€MeNb aszepoaii-
JUKaHIIeB uyepe3 ToproBbie caenkw. (1; 24, c. 41, 46-47,
48-49, 51-52, 54-57; 15, 11, 83). IIpuobperenue yact-
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HOBJIQJICIBYECKUX BJIaJICHUH y azepOaimkaHIleB Mpo-
BOJMIIACH C LIEJIBIO «Y3aKOHUTH)» IPEOBIBAHHME apMsH
Ha a3epOaiipkaHckux 3emisix. U Takum o6pazom, B XV
BEeKe Ha a3zepOail/PKaHCKUX 3eMJISIX, IOSIBIISIETCS
HaCJIC/ICTBEHHBIM BUJ 3eMJICBNACHUS [10]] HA3BaHUEM
«xallpeHuK», COOTBETCBYIOIIMN TEPMHUHY «MIOJIBKY.
(12; 15,c. 64-95; 24, c. 42).

C TeM, 4TOOBI «yPEeBHUTH» KOPHH HaCIIECTBEH-
HOTO 3€MIIEBJIAJICHUS «XalUpEeHUK» Y MPUAATh UM IIpa-
BOBYIO OCHOBY apMSHCKUMH LEPKOBHUKAMH BO BpEMs
nepeceneHns B JYMHAI3UHCKIA MOHACTHIPh M3 AXTa-
MapcKoro MoHacTeIps B OcMaHCKOW mMmmepuu B XV
BeKe OBLIM BBIBE3CHBI TEKCTHI TaK HA3bIBAEMBIX «Ipa-
MoT», natupyemsie VII- XV Bekamu, 1o Oblu apabo-
MYCYJbMaHCKHE JIOKYMEHTBI, SIKOOBI BBIJIAaHHBIC ap-
MSIHCKUM IEPKBSAM U apMSHCKHM OOIIMHAM OT UMEHU
aBTOPUTETHHIX Jini Mcmama - xanu¢poB, UMaMOB U
Jaxke camoro mnpopoka Myxammena. TekcTel 3THX
«TPaMOT», OPUTHHAIBI KOTOPBIX JI0 CUX 0P ellle HUKTO
He Buzel, charbcu(UIMPOBAHEl U MOATACOBAHbI ap-
MSHCKHM JyXOBEHCTBOM, YTOOBI TAKHM ITyTEM «yIPEB-
HHUTB» KOPHHU apMSIHCKOTO CYIIIECTBOBAaHUS Ha azepOaii-
JoKaHCKUX 3eMisix. B 1950-60-e rT cpenn mepKoOBHBIX
JIOKyMEHTOB B apxuBax Marenagapana A.Jl.Ilana3s-
HOM OBUTH 00HAPY KE€HBI HEKOTOPHIE KOITMH 3THX (haib-
mBoK. Cpeiu HUX MoKa3aTesbHbl, C(PaOpUKOBaHHBIC B
XVI Beke nucbMa, sIKOObI BbIAHHBIE apMSIHCKUM KaTo-
JUKOCaM JIMYHO TpopokoM Myxammeaom. OO 3Tux
MHCbMaX, COCTAaBJICHHBIX SKOOBI OT MMEHH HpPOpOKa
Myxammena, A.Jl.Ilama3stH oTMedan: «TEKCT JOKY-
MEHTa HCKa)XCH M HAIlUCaH C BOIUIOIIMMHU IpaMMaTH-
YECKHUMH B OpPOrpadUIecKUMH OMTHOKaMI». ApPMsIH-
CKUI Y4YEeHBIH KOHCTATHPYET: «...B JEHCTBUTEILHOCTH
9TO (aJbUIMBBINA JOKYMEHT KOMIMIATHBHOTO Xapak-
Tepa, KOTOPBIA XOTS U CBS3BIBAETCS 110 CBOEMY COJEP-
JKAaHHUIO C TaKOro POJAa «IOTOBOPAMH» MPEeAbLIYIIUX
BEKOB, HO IMO3/JHEHIINE KOMMPOBIIUKH-COCTAaBUTEIN
TaKk OTKJIOHWJINCH OT MPEIBIIYLINX TEKCTOB, JeJias
MHOT'0 J00aBJICHUH ¥ IPUHOPABIUBASI UX K HOTPEOHO-
cTsM fHA...» (14)

Co Bpemen Ilerpa | HaunHaeTcs apMsSHCKOE JIBU-
JkeHHe 3a cozganue Ha HOxHoMm KaBkasze apMsHCKOTrO
rocyjaapcTsa moj nporekroparom Poccun. B tedenun
XVII - XX BEKoB apMSHCKUMH TOpe-IHIIOMATaMu
HMPOEKTHPYETCSI APMSHCKOE FOCYJapCTBO 33 CYET HCTO-
pudecKknx azepOalPkaHCKUX 3eMeNb. JDTOT OAHO3HAY-
HBIl IO CBOEMY IPOUCXOXKACHUIO, CyTH MU MOCIE]-
CTBHSIM MHOTO3TAaIHbII MPOLIECC CBA3aH OJHON CYTHIO
MIPOEKTHPOBAHUSI APMSHCKOTO TOCYAApCTBAa HA HCTO-
PHUUECKUX a3epOaiKaHCKUX 3eMIISIX.

B nagane XVIII Bexa mpu Iletpe I Ucpamn Opu u
Munac Bappamer, paspabotamu «Ildanbiickas mpo-
rpaMMy OCBOOOKAECHUS APMEHUNY, IT0]T BIUSHUEM KO-
Topo# B HOsIOpe 1724 rona 6wt n3nan ykas [letpa I o
pacceneHny apMsiH Ha Teppuropun lepOenra u 1lnp-
BaHa. (29, ¢.192 ; 27, ¢.68-69; 28, c. 165-166). OgHako
cmepts Iletpa I v nocnenoBasias Beies 3a 3TUM JIBOP-
L[OBas 4e€Xap/a OCTAHOBWIIN IIEPBOHAYATIBHBIE TOPBIBBI
apMsAH CO3/1aTh CBO€ TOCYJapCTBO Ha TEPPUTOPUU
[Mupeana. ITo ycnoBusm Pemrrckoro 1732 roxa u I'an-
JokHCKHH 1735 roga moroBopoB Poccust BEIHYKIEHHO
BepHysa 3axBaueHHble npu Iletpe | mpukacnwuiickue
MIPOBHHIIMK W BBIBECTH Boiicka m3 IOxHoro KaBkasa.

IepeceneHHbIe apMsIHCKHE CEMbU YaCTHYHO OCTAJIUCh,
a YaCTHYHO BMECTE C PYCCKHMH BOWCKaMHU TOKHHYIH
azepOaiiKaHCKUE 3EMIIH.

Bompoc 00 o0Opa3zoBaHuu ApPMSHCKOro rocynap-
CTBa BHOBb IPHOOpEI 0COOBIN HHTEpEC BO BTOPOH TO-
nosuHe XVIII Bexa B nepuoa npasinenus Exarepunsl
II, xorna Ha aBaHCLIEHE MOSIBUJICS HOBBIA apMSHCKHI
mqurioMaT Mocud Omun. D10 mepuon GheoaanbHo-pas-
IpoOJICHHOW TOCyNapCTBEHHOCTH B AsepOaiimxane,
00pa3oBaHHE KOTOPOH CBSI3aHO C CYIIECTBOBAHHEM
XaHCTB, CyJITAaHCTB, MEJIMKCTB, JDkamMaaToB. K mMexmo-
YCOOHBIM HEYpSIOHIIaM XaHCKOTO Teproja IpudaBH-
Jace MpodieMa apMSHO-TPY3MHCKUX TEPPUTOPHATb-
HBIX TNpeTeH3uil. B amoxy asepOaiijkaHCKUX XaHCTB
npu Exarepune I Mocud Omun BEN meperoBopsl ¢
PYCCKHMM ITPAaBUTEIBCTBOM O CO3/1aHHU (heIepaTHBHOTO
apMSHO-TPY3HHCKOTO IOCYAapcTBa BO IJIaBe C TPYy3HH-
ckumu barpaTroHaMu, KOTOPBIM PUCHIBAJIOCH apMSIH-
cKoe mpoucxoxaeHue. I1o aTomy npoexTy miaHupoBa-
JIOCh HU3JIOXKECHUE NPEBAHCKOTO, HAXYBIBAHCKOTO, T'SIH-
JDKUHCKOTO, KapabaxCKOTrO0 XaHOB WM NPHCOCAWHEHHE
ux tepputopun k I'pysuun. (20). B aror e mnepuon
UKy uHCKHE Kynisl Jlazapes, Oranec Erunazapos u
IJ1aBa POCCUMCKON apMsHCKOM emapxuu Obcen Ap-
TYTSIH CHPOEKTHPOBAIN APMSHCKOE IAPCTBO Ha TEPPH-
topuu Mpepanckoro u Kapabaxckoro xaHcts. (6; 5; 3;
4, ¢.160 ). Umu Exarepune |l 6b11 mogapen moporoi
OpwuIHaHT, npuHapiexkanwi Hamup maxy. Toraa ke
¢ unauiickoro ropoga Manpac Hlamup IlamupsH u
Mosgcec barpamsan uepes rpy3uHckoro naps Mpakinus
Il Bemu meperoBoper ¢ Exarepunoii Il mo co3manmio
KOHCTHTYLIMOHHOT'O rocyapcTBa «Benmkas ApmeHus»
3a cyYeT TypenKHWX M a3epOailjuKaHCKHX 3emenb. [lo
9TOMY IUIaHy B NOJMTHYECKHHA 00OPOT BIIEPBBIC BBO-
JUTCSI TIOHSITHE «BO3POXKICHHME» HHUKOTIa HE CyIle-
crBytouiei «Benukoit Apmenuny (13, ¢.222-225). Ho
U npu mnpaButenscTBe Exarepunsl |, HecmoTps Ha
MPaKTUYECKHE IIard PyCCKOTO MPaBUTEIHCTBA HA Ty TH
9TOTO TaK HA3BIBAEMOTO «BO3POXKICHHUS» apMSHCKON
roCyJIapCTBEHHOCTH BO3HUKIHM mpernsaTcTBusa. [locie
Nn00EI0HOCHOTO M0X0/1a €KaTepPUHUHCKOTo (haBopHTa
B.3y6oBa B 1796 rony Exarepuna Il ckopomoctuxHO
CKOHYanach. Pycckue Boiicka ObUTH 0TO3BaHBI 13 FOx-
Horo KaBkaza HacienuukoM TpoHa I[laBmom | m3-3a
HAaIl0JICOHOBCKON YTPO3BI.

Bompoc 00pazoBanust apMsSHCKOH TOCyIapCTBEH-
HOCTH IIpHOOpen ouepetHON nHTepec nocie Typkman-
4aliiCKOro J0roBopa, Koria Hayaaach OpraHU30BaHHAs
murpamus apMmsH Ha FOxaberii Kaekas. Kartommxoc
Hepcec Amrapakenu noAroToBU ClielUaibHbIN MIPO-
ekt murpanud. (19, c.440). ITocon Poccun A.C.I'pubo-
e70B " TiaBHOKoMaHaytomuii W.ITackeBnd nobumuch
BKJIFOUEHUs Borpoca B XV crareio TypKkMaH9aiicKoro
JIOTOBOpA, CTaB aBTOPaMH MacCOBOr'0 MEPECENCHUS ap-
MstH B ripeneisl FOxHoro Kaekasa. B TeOpuse ObL1 co-
31aH Murpaunosnsslii KomureT, pykoBOgUMBIH apMs-
HUHOM Jla3apeBbIM, CO3/1aBalNUCh MUTPALMOHHBIE KO-
Muccun Ha MecTax. Kommuccus, pykoBoaumas
apMsiHHHOM beOyoBBIM IieIeHapaBiIeHHO paccersiia
apmsaH B Kapabaxe, HaxuriBane, lpeBane. B pesyins-
taTte B 1828 roxy 3a cuer teppuropun MpeBanckoro u
Hax4pIBaHCKOTO XaHCTB MOSBWIIACH ApMSHCKas 00-
nacte. (17,c. 178-179.)


https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B3%D1%80%D0%B0%D1%82%D0%B8%D0%BE%D0%BD%D0%B8
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MaccoBast Murpanusi apMsiH HPOJOIDKAIach M0
koHua XIX Beka. TouHble CBEICHHS TI0 TOMY MOBOY
JIaHbI B CBEJICHUSAX LIAPCKUX UYMHOBHUKOB, CTOAIIUX Y
HCTOKOB 3TOTr'0 MaccoBOro nepecenenus. [locne nzyue-
HU Ipoliecca nepeceneHus apmsH Ha FOxubIil KaBkas
M3BECTHBIN pycckuii uccnenoparens H.IlaBpo B 1911
rony mucain: «Jlo 3aBoeBanust IOxknoro KaBkasza ap-
MSHCKMH HapoJ He MMeEIl 3[eCh IIPOYHBIX Mo3uuui. B
OCHOBHOM apMsHE JKHJIN Ha Teppuropur OCMaHCKOTO
rocynapcrtsa u B Mpane. [lepecenenne apmsH Ha FOx-
el KaBka3 Haganoces nmocie BoWHEI 1828-1829 romos
¢ panom u Ocmanamu. C 1828 mo 1830 rox meI epe-
cemmun Oosee 40 ThICSY UPAHCKUX U 84 THICSYIH TypeL-
KHUX apMsH M pa3MecTuiad ux B EnnzaBeTnonbckoil u
HpeBaHckoii TyOepHUSX U Ha JIy4YIINX [OCYIapCTBEH-
HBIX  3emisix  Tudmmcckoro,  BopuammHckoro,
AXanuuxckoro u AxankajJakCKoro yesnoB. B HacTos-
mee BpeMs u3 xkuBynmx Ha FOxHoM KaBkaze 1miH
300 ThIc. apMsiH Gojiee 1 MITH He SIBISIIOTCSI KOPEHHBIMU
KHTEIAMH Kpas. OHH IIepecereHsl crona HaMmy». (25,
¢.59-61)

Pycckuii yuenslii-ucropuk B. Bemuuko nwucan:
«ITackeBnu ObLT TOCaH B MpaH k monkoBHUKY Jla3a-
PEBY ¢ TeM, YTOOBI IPUTIIACHTH OKOJIO 40 THICSY apMsH
B 3akaBKa3be. B 3TOM y4yacTBOBas Takxe naTpuapx J4-
Muag3uHa. Tak, OH Jaj] yKa3aHHE O IepeceleHuu ap-
MSHCKHX CBsIIeHHUKOB u3 Mpana. CormnacHo, Anpua-
HOIIOJIBCKOMY corjamenuto, 6oxee 100 Teicad apMsH
65110 mepeceneHo u3 Typry. Apxuenuckon u3 Jp3e-
pyma o umenu Kapamner mpusen okoio 70 TeIcsu ap-
MmsH. [locie 3Toro mepeceneHne apMsH U3 MyCyJIbMaH-
CKHUX CTpaH B POCCHIO NMPUHSIIO HENPEPHIBHBIN Xapak-
Tep M B MOCIJIEHUE TOJBI IPHOOPENO AaKe MaCCOBBII
xapakrtep» (7,¢.121-122).

Hpyroit pycckuii yuensiit C. ['munka nucan o ne-
pecesnienun apMsiH: «9-ro mapra 1828 roga nociensss
pycckas apmus nokunyna Teopus... [lo Typkmenyaii-
CKOMY JOTOBOPY apMsHE W3 Pa3IN4YHBIX JEPEBEHb
cTayu JBUTaThes B cTopoHy Kapabaxa... Jlazapes, 3a-
JICPXKUBAIONINN KHA34 ApryTuHcku-Zlonropykoro B
TeOpuze 1uia nepeceneHust apMsiH, B COIIPOBOKACHUHI
HECKOJBKIUX UYMHOBHHUKOB OTNPABHICS K apMsHaM,
JKIYIIAM ero B HeTeprieHun B Mapare» (8, c.81).

He meHee Ba)xHBI BEICKa3bIBaHHS aBTOPaA HJICH T1e-
pecencnus apmsH A. ['puboenoBa, KOTophIid HeOe30¢-
HoBaTenbHO oTMeTwi: «IIpoGmema mpeomoneHus
CTpaxa, BO3HUKILIETO CPeaH MyCyJIbMaH, 13-3a 0Os3HH,
YTO apMsHE CTaHYT BEUHBIMU X039€BaMU TEPPUTOPHIA,
Ha KOTOPBIE OHM OJHAXABI OBUIM JOMYIIEHBI U IIPO-
OremMa X 3aBepeHHS B HEOJITOBEYHOCTH TSDKENOH cu-
Tyaluy, B KOTOPOI OHM OKa3aJInCh, ObLIa HAMH... MHO-
TOKpaTHO B3BemeHay (9).

3/1ech YMECTHO OTMETHTh, XOTS CUHTAETCs, YTO
APMSHCKHU 3THOC CIOXIUICS B Maioii A3un Ha pyOexe
I1-I TBIC. 10 H.3., OJJTHAKO yTEPS TOCYAAPCTBEHHOCTH, a
TaK)Ke CBOEOOPa3HBIM M Pa3BETBICHHBIH MyTh MUTPa-
I CTAIM BaXHEHIIMMHU NMPUYMHAMH TOMY, 4TO ap-
MsiHE B OOJIBIIMHCTBE CBOEM HMKOTZIA HE NPOXKUBAIIN
Ha OIpeJIeNICHHOH TEPPUTOPHH U TOTOMY copMupo-
BaJIUChb KAaK ITHUYECKH HE MOHOJIMTHBIN apMsHCKUI
Hapon. (11, c. 110-111). [ToguepkHem, 4TO Aake depes
89 et mociie MaccoBOro Tepecerenus apMsH Ha FOx-
bl KaBka3 ¢ pasznuuHbix pernoHoB Kampkapckoil u

OcMaHCKOHW MMIIepuit B pamopTax IMapCKuX YHHOBHU-
KOB yKa3bIBaeTCAd Ha pas3lIMuUe apMsH, KaK aKyJuc-
CKUX, aXaJlKaJaKCKUX, aXallHUXCKHUX, eIM3aBETHOJIb-
CKHX, KapaOaxCKHX, UPAHCKUX, OCMAaHCKHX, TH(IHC-
CKHX, M 0CO0O OTMEYaercs, YTO OHHU «IOYTH HE
MIOHUMAIOT JPYT Jpyra ¥ Opaku Mexay HHUMHU KpaiiHe
penkm» (18, c.145)

VX STHONMHTBUCTHYECKYI0O M KOH(ECCHOHAIIb-
HYIO0 Pa3HOPOIHOCTh, TO €CTh Pa3IWIHe 10 MECTY HX
o0HWTaHMS M MEHTAINTETY, MO CaMOWMICHTH(HKAINH,
TI0 S3BIKY W PEIUTHO3HON NMPHHAIEKHOCTH, 10 MaTe-
pUAIIBHON U JyXOBHOH KYyJIbTYp€E, KOHCTATUPYIOT U ap-
MEHHCTBHI, YeTKO 0003Ha4as MPOXKMUBAIOIINX CETOMHS B
mupokod auacrope (cmopke) 11 cyOdTHHUECKHX
rpymn apmsH. (10, ¢. 7, 32-53, 59-92, 96-118, 122-
159).

31ech cyTh OJlHa, YTO apMsHE B CBOEM MHOTOBE-
KOBOM MUTPallMOHHOM JBHKeHUH ¢ 3amana - u3 kOro-
Bocrounoii EBpornbl, Ha BocTok — uepe3 Manyto A3uto
Jomum o KaBkasa u MoTOMy HHMKaK HE MOTJIM OBITh
KOpeHHBIMU kuTesiMu KaBkasa, B TOM 4nciie u 3anaa-
HOoro AsepOaiimxana. (11,c.60) ApMsiHCKas rocymap-
CTBEHHOCTh BO3HHKJIA TaM, I'/le OHAa HUKOTAA IO 3TOTO
HE CYIIECTBOBaJA. 3/1eCh K MECTY OTMETHTh 3HAMEHH-
THIA aopr3M pEUMCKOTro uctoprka Tuta JIuBwus, 1O KO-
TOPOH «ucmuna modicem nopou dbimsb 3ameMHeHHOL,
HO HuKko2oa He 2acnemy. Tak 4TO UCTHHHAs UCTOPUS
o0pa3oBaHus ApPMSHCKOTO rocyaapctBa Ha lOxHoM
KaBkase 3a cueT azepOailkaHCKHX UCTOPHYECKUX 3€-
MeJlb, IEPSKUBET JIIO0YI0 00phOY U 005A3aTEIILHO BOC-
TOPKECTBYET.

3aki04yeHue

HToroMm murpanuu apMsiH ¢ 3amaja Ha BOCTOK
CTajo NMproOpeTeHne Ha UCKOHHBIX a3epOaipkaHCKUX
3eMIISIX apMSHCKOW rocynapcTBeHHOCTH. B opranm3o-
BaHHOM TIIOpS/IKE IIEJICHAIIPABIEHHO MEpPECeNnB Ha
IOxwus1it KaBka3 maccy apmsta u3 Ocmanckoit u Kan-
JKapcKoW umnepuil, Poccuiickas umnepus cosznana oc-
HOBY JUJIsl OCHOBAHHSI apMSHCKOH TroCyAapCTBEHHOCTH
Ha 3emiisix AsepOaiimkana. [IpoBo3riacuB Ha 3eMIIIX
HpeBanckoro u Hax4bIBaHCKOrO XaHCTB aJIMUHUCTPA-
TUBHYIO €IMHUIy TOJ Ha3BaHHEM «ApMsHCKas 00-
JAaCTh» LAPCKOE NMPABUTEIHCTBO MMITYJIbCHPOBAIO ap-
MSTHCKHE TeppUTOpUaibHbIEe anmneTuTsl. M TeM cambiM
3aJI0’KWJIa B MECTHBIE MEKHAIMOHAJIbHBIE OTHOLICHUS
«apMSHCKYIO MUHY 3aMeJUIEHHOTO IeHCTBHS», KOTOpast
naer o cebe 3HaTh BIUIOTH 70 cero aHs. (11, ¢.59). B
Hayasle XX BeKa BBIABHIAIOTCS TEPPUTOPHAIbHBIC
MIPUTSA3aHUSA apMSIH, KOTOPBIe MPEACTABIAIOTCS 00IIe-
CTBEHHOCTH KaK apMSHCKOE HaIlOHaJIbHO-0CBOOOIN-
TEJIEHOE BIDKEHHE. JTO TaK Ha3bIBAEMOE «apMSHCKOE
HAI[MOHAJIIFHO-0CBOOOINTENIFHOE ABIKECHNE» Ha TIPO-
TSOKEHHUH BCcero XX BeKa CONMPOBOXKAACTCS BOOPYKEH-
HBIMH apMSHO-a3epOaiPKaHCKUMH CTOJIKHOBEHHUSIMH.
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AHHOTAIIUA

I[aHHOG HCCJICAOBAHNH MMOCBAIICHO HUCIIOJIB30BAHUIO U IPECUMYIICCTBAM MI/IKpOO6y‘16HI/IH. AHanu3 nokasbl-
BaeT, YTO MUKPOOOYUCHHE MOXKHO MIPOBOIUTH C ITOMOIIBIO BHICO, TIPIIIOKEHIH, TeUMUpUKAIIH, HHPOTpapUKH
U COLIMANBHBIX ceTeil. MHOroYuCIeHHbIE HCCIIETOBaHUS IEMOHCTPUPYIOT IPEUMYIIIECTBa MUKPOOOYUEHUS B TOM,
YTO YPOKH MOKHO NMPOBOAUTH 3a KOPOTKHM MPOMEXYTOK BpeMeHH. J[oCTyn K HeMy MO)KHO HOJYy4HTh B Jr000€
BpeMs H B JIFOOOM MecTe. MUKPOOOYUCHHUE SBISICTCS THOKMM M MOYKET MPUCIIOCAOIMBATHCS K PA3JIMYHBIM CTHIISIM
00yd4eHus 1 ObITh aIalITUPOBAHO K MOTPEOHOCTAM yuanuxcs. OOyyarolecss MOI'yT BbIOpaTh, Kakol MaTepua
H606XOI[I/IM, KEJIATCJICH U aKTYyaJICH.

MI/IKp006y‘I€HI/Ie IOMOTacT NOBBICUTH YPOBEHb MOTHUBAIIUN CTYJACHTOB U YPOBCHb IIOHUMAHUS. Ecmu mare-
puain pa36I/IT Ha 0oJjiee MeJIKre HacTH, ydallluMcs JICrde 3allOMHUHATDh YPOKH, 4 YUYUTCIIAM JIeTYEC OOHOBIISATH coaep-
JKaHUC U Y3HABaTbh PE3YJIbTAThI 06yqu1/I$[.

ABSTRACT

This study reviews micro-learning including its use, benefits. The analysis shows that microlearning can be
delivered through video, application, gamification, infographics, and social media. Numerous studies demonstrate
the benefits of microlearning that lessons can be delivered in a short amount of time. It can be accessed anytime
and anywhere. Microlearning is flexible to accommodate different learning styles and can be customized to stu-

dents’ needs. With short material, students can choose which material is needed, desired, and relevant.
Microlearning helps increase students’ motivation and comprehension levels. If the material is broken down
into smaller parts, it is easier for students to remember lessons, and easier for teachers to update content and to

find out learning outcomes.

KaroueBble cjioBa: MHKpOOOydeHIE, 00yUCHHE, COBPEMEHHBIH METO 00yUCHHUS.
Keywords: learning, microlearning, teaching, modern method in teaching.

B smoxy nudpoBBIX TEXHOIOTHH M aKTUBHOTO
PasBUTHsI MEIUANPOCTPAHCTBA IPHUBJIEYh BHUMaHHE
JIOIel M 3aCTaBUTH C(HOKYCHPOBATHCS HA OJHOW KOH-
KPETHOM 3a/1ade JOCTaTOYHO CIOXHO. DTO PE3yNbTaT
TOTO, YTO MOJIOJIBIC JIIOJIH, OYIy4H MpPENCTaBUTEIIIMHU
U(GPOBOTO TOKOJICHHS (TIOKOJIEHUS Z), TPUBBIKIIN T10-
JIy4aTh MH(GOPMAITHIO Yepe3 COLMalbHBIE CETH, TaKHue
kak: BKonrakre, Facebook, Instagram, Twitter u T. 1.,
T7Ie OHA Ipe/ICTaBIIeHa B CkaTol (opme. Bee nocrike-
HUS B 00JIACTH TEXHOJIOTHH, BKIIIOYasl HCIIOJIb30BaHUE
COLIMAIBHBIX ceTel, CMapT(OHOB, IPOJIOKUIHN ITYTh K
3HAUUTENbHBIM HM3MEHEHUSIM B  00pa3oBaTesbHOM
cpene. O6pa3oBaHue HYX/JIaeTCs B IPEOOPa3OBaHUAX B
COOTBETCTBHM C TEM, KaK MBI JXMBEM, paboTaeM M

yaumcs. B HacTosiee BpeMs HCIOIb30BaHUE MEAAro-
ramMH HOBBIX METOJOB MO3BOJISET YUUTHCS AUHAMUYHO
B COOTBETCTBHUH C MX PUTMOM JKHU3HH.
MukpooOyueHre — OJUH U3 METOJ0B 00y4eHNs,
TpeOyIONMX MEHbIE BpeMEHU. BOT modyemMy MaHHBIHI
Metof (micro-learning wmmm micro-teaching) dacto
Ha3bIBAIOT KPATKOCPOUHBIM 00yueHreM. MukpooOyye-
HHE HE MMEeT CTaHJapTHOTO OIpEJeNIeHNUs, KOTOpoe
MOXKHO ObUIO OBl J1aTh, OJHAKO MBI MOXKEM IIOHSTH
MpuHOMN 3Toro Metosna. OH BKIIOYaeT B cebs cTpare-
THI0 KPaTKOCPOYHOH (POKYCHPOBKH, pa3pabOTaHHYIO
CIEIMAIBHO sl 00Y4eHHs, OCHOBAHHOTO Ha HaBbIKaX.
VYuensie Padumm u Anpu B cBoeil pabore 00Obsic-
HSIOT, YTO MUKPOOOYUYEHHE — 3TO METOJ, OCYIIECTB-
JSIEMBIA YUUTENsIMUA OoJiee KOPOTKUM IyTeM. [Ipore
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TOBOPsI, MUKPOOOY4EHHE — 3TO KPAaTKOCPOUHBIE Me-
TOIBI O0yUYEHHUSI.

Konuenuust MUKpooOy4YeHUsI HE HOBa, OHA YacTo
UCIIONIb3YeTCsl B Tpoliecce 00ydeHHs, HalpuMep, Ipu
pa3paboTke cMelmaHHOro Tuma odyuenus. [Ipu cme-
IIaHHOM O0YYEHUH NPeroiaBaHue IIPOUCXOANUT ITyTEM
COYETaHUs] OYHOTO OOy4eHHs B Kilacce C IMOCIeayo-
MM MUKPOOOYUEHHEM BHEKIIACCHBIX 3aHATHI IS 3a-
KperuteHus MaTepuana. [loakpeniaenne B MUKpooOye-
HHUH TIPEJOCTABIACTCS B BHIE MHHH-YPOKOB, MUKPO-
KypCOB, nHporpaduKy, MOSICHUTEHHBIX
BUJICOPOJIMKOB U T. 1. VICTIONIb30BaHNE TAaHHOTO METOA
COOTBETCTBYET PAa3BUTHUIO TEXHOJOTHI, OCOOEHHO C
pa3BUTHEM HaBHI'AllMM Y IOJIB30BATENICi Tra/KeTOB.
CrnocoOHOCTh COBPEMEHHBIX TEXHOJIOTHI MTHOBEHHO
OTKpPBIBAaTh JOKYMEHTHI, TETH, CCBUIKH JIENAeT MHKPO-
00y4eHue MPOCTHIM B UCTIOJIb30BAHUH. DTO MO3BOJISIET
yUalUMes TI0JIy4aTh J0CTYI K MHGOpPMauu U yueo-
HBIM MaTepHaliaM B JII000e BpeMs U B JII000M MecTe.

C moMoIIbI0 3TOTO METOA YUHUTEISI MOTYT CO3/1a-
BaTh BMECTE C yUCHUKAMH COOTBETCTBYIOIINH KOHTEHT
B pa3NNyHbIX (hopMax, HAUMHASA OT TEKCTAa M 3aKaHYH-
Basi pa3HO BUJA MYJIbTHMENHA.

PaccMoTprM HEKOTOpBIE MPUMEPHI COAEPKAHUS
MHUKPOOOYUCHHS:

Buneo. MurepHer nosp3oBarenud BO BCEM MHpE
MOJNB3YIOTCSl TakuMHU Tiardpopmamu kak YouTube,
Netflix 1 Tomy nogo6noe. OIHaKO HE BCE BUICO BKIIIO-
YeHbl B MHKpooOydeHHe. Bumeoponuku Iyt MUKpo-
o0ydeHuss OObIYHO MpEACTaBleHbl B ABYX (opmax, a
MMEHHO: B BU/Ie BUICO00BICHEHUS WIN B ()OpME aHH-
MaIMoOHHOTO Jm3aitHa. Takoil Qopmar MaTepuana
0OBIYHO MpezicTaBIIsIeT cO00H KOPOTKUE BUIEO, M B HEM
UCTIONIb3YeTCsl POCTOil A3bIK. HexoTopele crieHsl Mo-
TYT COCTOSITh U3 M300paXeHUs ¢ TOsicHeHneM. Buneo
IpesHa3HAYeHbl HE TOJBKO JUIA pa3BICUYEHHS, HO U
BJIMSIIOT HA 3HAHUS ydalluXxcs. Ydaliuecs He OTBJIeKa-
10TCsI Oarogapsi KOPOTKHUM BHJIEO.

IIpunoxenune. IlpunoxkeHue NOJKHO COLEPKATh
y4eOHbII MHUKPOKOHTEHT U OBITh OCHAIICHO Cpea-
CTBaMHU HaBUTraluu, OOJerdalolmuMu oOydYeHHe yda-
muxcst. Konnernums o0y4yeHusi, npuMeHsemMast B IpHiio-
JKEHUH, TIPEJCTABIAET CO00H MHCTPYKIMHU 1O padoTe,
YTEHHIO U BHIMOJIHEHUIO 33aHHUH, CBA3aHHBIX C U3yda-
eMOil TeMOil.

letimudpukanms. ['eimudpukanms (Urpsl) — 3TO
MHKpOOOy4eHHe, MoXokee Ha o0ydarolmye IpHiioxe-
HHS, 32 UCKIIFOUYSHHEM TOT'0, YTO LIEJIM 00yUeHHs 3amac-
KHPOBaHBI B UTPOBBIX 3aaHusX. OLeHKa, MoJyYeHHast
YUaIUMUCSI, SIBJIIETCS CKOpEe JOCTI)KEHUEM, KOTOPOe
MHOT/Ia HE BBITEKAET W3 CTAHIAPTHBIX IIPABHI I10J-
cJeTa OYKOB, CIEAYIOUINX TeOpHH m3MepeHus. Takoe
o0ydeHue uepe3 UrPpbl HAIPABJICHO Ha MMOBBIIICHHE MO-
THUBALMH YYAIIUXCS C TIOMOIIBIO YBJIEKATEIbHBIX METO-
JoB. [Ipumepom reiiMupukanny SBISIOTCS OTBETH HA
BOIIPOCHI B ()OpPME BUKTOPHUHBI, I'/I€ KaXKAbIH ITPaBUIIb-
HBIIf OTBET MOKET IMETh Pe3yJIbTaThl, OTIIMYHBIE OT pe-
3yJIBTAaTOB JPYTHX JIIOAEH, 1aXKe €CIIN pe3yIIbTaThl O/I1-
HaKOBBI.

Hudorpaduka. Madorpaduka — 3T0 AByMEpHBIS
HOCHTEJM, KOTOpPbIE Cco/epkaT MHPOPMAIMIO B BHIIE
rpaduku, n300paxeHuit U cioB. CIOBa PacHOIOKEHBI

TakKuM 00pa3oM, YTOOBI TMOAYEPKHYTh WH(OPMATHUB-
HOCTbB ¥ 3CTETHKY NPOU3BOAUMBIX MEIHA.

Coumanbapie Menua. CoLMalIbHBIE CETH TaKKe
MOTYT OBITh BKIIIOUEHBI B IPOLECC MUKPOOOYUEHHMSI.
3T0 Ba)XHO OTMETHUTH, IOTOMY YTO MHTEPHET MOJIb30-
BaTeJM TAKXXe MMPOBOAAT MHOTO BPEMEHHU B COIMAJb-
HBIX CETAX, TaKWX Kak: Bronrakre, Twitter, Instagram
n Tik Tok. IIpocto MukpooOydeHne NMpuBsS3aHO HE K
wiaTgopme, a K NPEeICTaBICHHOMY B HEH KOHTEHTY.
Kaxnast comuanbHas CeTh MMEET CBOM XapaKTEepH-
CTHKH, TTO3TOMY IPEACTABICHHBI KOHTEHT ATl MHUK-
POOOYUEHHS JOIKEH COOTBETCTBOBATh XapaKTEPHUCTH-
KaM camoil mat(opMbl commanbHBIX cetell. Hampu-
Mep, Instagram oveHb HaJie)KEH B OTHOLLIEHUU CBOETO
rpau4ecKoro KOHTEHTA, TOTOMY TOAXOASIINM MUK-
POKOHTEHTOM sBJIsIeTCs TUNOrpadurka u nadorpaduxa,
B T0 Bpems Kak Tik Tok naer Buneo ¢ HeO0bIION TPO-
JOJDKHTENIBHOCTBIO, O3TOMY 3Ta IUIaTdopMa MOJX0-
JIUT JUTS TUIIOB MUKPOKOHTEHTA, TAKUX KaK MOSCHEHUS
K BUJICO WJIM aHUMAIMOHHasI TpaduKa.

Hcxozst 13 BeIIIENIEpEYNCICHHBIX BUIOB peatn3a-
LIUF MUKPOOOYYEHHS, MBI MOXEM IIPUITH K 3aKIIIOYe-
HUIO, YTO HE BCE BUIBI YIEOHBIX pabOT MOTYT OBITh pe-
QJIM30BaHBl C HCIIOIb30BAaHHEM BCEX BBIMICIIEPEUHC-
JEHHBIX IIOJBHIOB JaHHOTO Merona. Ham HyxHO
CO3/]aBaTh KOHTEHT, aJalTHPOBaHHBI K TOTPeOHO-
CTSM HJIM YYEOHBIM NPUIIOKCHUSIM.

Ienb MeTOTOB MUKPOOOYUEHHS COCTOUT B H3yUe-
HHUM HEOOJBLIOr0 KOJMYECTBA MH(POPMAIMH 332 KOPOT-
KUil Ieproji BpeMeHH. JTO OCHOBHOE OTJIMYUE OT Tpa-
JUIHOHHBIX METOJNOB 00YyYeHHsI, KOTOpBIE Ipenoa-
raloT M3ydeHHe OOJBIIOTO KOJM4YecTBa MH(pOpMannu
3a oIuH pa3. MukpooOyueHue 6onee IPPEKTHBHO, TO-
CKOJIbKY ITOMOTaeT HaM JIy4llle 1 ObIcTpee 3aIOMUHATh
nH}opManuio, MoJaHHyIo B cxaToi (opme. A Taxke
SIBISIETCS 3((PEKTUBHBIM CIIOCOOOM TIOBBIIICHHS TPO-
U3BOJIMTENILHOCTH M IOMOTAET BBINIOJIHATH OOJIbIIIE 3a-
J1ad 3a MEHBIIIEE BPeMs.

Kaxplit MeToa 00yueHHs: UMeeT CBOM crieludu-
Yeckue 4epThl. PaccMOTpPUM HEKOTOPBIE XapaKTepH-
CTHKH MUKPOOOYYEHHsI, 2 IMEHHO:

1. VYuyeOHble MaTepuanbl TOTOBATCS U IPEIOIHO-
csrest ObicTpee. OHOM W3 XapaKTEPUCTHK MHUKPOOOY-
YEHUsI SIBJISIETCS TO, YTO IPEIMET IPETo1aeTcsi HeOOIIb-
MMM U KOPOTKMMH y4eOHBIMH euHHIaMu. Bo-tiep-
BEIX, TIPH HEOONBIIOM y4eOHOM OJIOKE Ha MOJTOTOBKY
yueOHBIX MaTepuanoB OyAeT TPAaTUTHCS MEHbIIE Bpe-
MeHHU. Bo-BTOpPBIX, ¢ IOMOIIBIO 3TOT0 METO/A YUHUTEIS
MOTYT CO3/1aBaTh KypChl MJIM TPEHHHTH, TOArOTABIIH-
Basi JIECATKH Y4eOHBIX €IMHHII, KOTOpble COOpaHbl B
eIVHBIH YHU(UIMPOBAHHBIA y4eOHBIH MaTepuai. B-
TPEThUX, C HEOONIBIINMH YUYEOHBIMU SJUHUIIAMH JIerue
BHOCHUTh U3MEHEHHS M YJIyUIICHHs IPU HEOOXOAMMO-
ctu. Koneuno, co3narh yueOHbIe MaTepHaIbl 1151 MUK-
pooOyYeHust He Tak MPOCTO, BEJb OJJHO U3 TpeOOBaHUH
K €IMHHIE O0yYeHHs 3aKIII0YaeTCsl B TOM, YTO KasK/aas
13 HUX JIOJDKHA UMETh TOJTHYIO TeMy sl 00CYKIeHUS
U MOXeT ObITh aBTOHOMHOH. To ecTh ojgHa ydeOHas
eIMHHLIA MOXET IPeroJaBaThcs KaK CaMOCTOSTEINb-
HBIH y4eOHBIH MaTepHal.

2. Jlerko 3anOMUHAMONIUICS ydYeOHBIH Mare-
puain. Pe3ynpTaTsl HccnenoBaHUI MHOTHX yUEHBIX, Ta-
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kux kak Pynu Cycwunana, Jlakmvu JleBu, I'ema Pymmm-
aHa, Anrra Xanuamypsa, Hanma KapyHHuca, nqokassi-
BAIOT, YTO JIET4e 3aIIOMHMHATh KpaTKue y4eOHble Mare-
pHabl, 0COOCHHO €CJIM OHU MPEHOAHOCATCS SIPKO WU
aCCOIMATUBHO.BhIIlIe yNOMSHYThIE yueHbBIE 3KCHEpU-
MEHTaJbHO BBIIBWIIM, YTO JAHHBI METO] MO3BOJIET
YYaIIUMCS CIOPABISITHCSA C HEMPOAYKTUBHON KOTHUTHB-
HOW Harpy3koi, OTHOBPEMEHHO CTHUMYJIUPYS IOCHJIb-
HYIO JUI1 MX MO3ra Harpysky. B urore skcneprMeHTa
UX pe3yabTaThl 00yUEeHHUs ObUIN BIICYATIISIOMINMH.

Bb110 YyCTaHOBIEHO, YTO METOX MUKPOOOYIEHHS
MOXET 00JIEerdYUTh IIOHNMAHNE 1 3aIlIOMUHAHUE U3yda-
€MBIX Bellel ¢ TeueHueM BpeMeHu. Kak npumep Mbl
MOJKeM NpuBecTH dKkcnepumert I'. Moxammen, Kap-
3an Bakun, C. HaBponu. /Iyt paboThl OBLIO B3SITO JBE
TpyTIbI U3 KJlacca MKoabl. VX KypupoBanu B TeUeHHE
IIECTH HEZesb, HCHOJIb3Ys IOX0Ibl MUKPOOOY4EHHS
B OJIHOM TPYIIIE U TPAIUIIMOHHBIE CIIOCOOBI B IPYTO.
ITocne oneHkH yyanuxcs rpymnmna MUKpooOyueHHs
MPOAEMOHCTPUPOBAIIA pe3yNIbTaT Ha 18% mydie, yeM
CTaH/AapTHas Tpynmna. TakuM oOpa3om, MbI MOJKEM
CZIenaTh BBIBOJI, YTO CTPATErNH MUKPOOOYUCHHUS MO-
TYT IOBBICUTH 3P (PEKTUBHOCTH U PE3yIbTATHBHOCTD
00yJeHHS.

3. KommuectBo ywactHnkoB. ['pymnmbl, KoTOpbIe
MPUHUMAIOT y4yacTHe B MHUKPOOOYYEeHUH, OOBIYHO HO-
BOJIbHO MasieHbkHe (0T 5 10 10 yenosek).

4. OrpanudeHHoe BpeMsi. Bpemsi, HeoOxoanmoe
JUISL 9TOTO OOYUYEeHHsI, TAKIKE BECbMa OIpPaHUYEHO- MH-
HYTHI (peAKOo Yachkl). 3a 3T0 KOPOTKOE BpeMs LieIH 00y-
YEeHUsI JOJDKHBI OBITh JOCTUTHYTHI. Kpome Toro, paspa-
GoTaHHbBIC y4eOHbIE KOMIIOHEHTHI TAK)Ke OTPaHUYEHBI,
B OTJIMYHE OT JOJITOCPOYHBIX METOJIOB OOyUeHHS, MO-
3TOMY X MOXHO 4Y€peA0BaTh WM MCIOIb30BATH pa3-
JMYHBIE 00y4YaloIie KOMITIOHCHTHI.

IMpouecc obyueHnst ctaHOBUTCS Oosee MHTEpak-
TUBHBIM. IlockonbKy yueOHBIE MaTepHalibl MPeJICTaB-
JSIOTCS  KpPaTKo, C MCIOJB30BAHHEM PAa3JIMYHBIX
CpencTB OOy4YeHHs, TO MEXIY IOCTaBKOH OOBIYHBIX
y4eOHbIX MaTepHajoB MOXHO BCTaBISTh BHIEO BO-
MIPOCHI, BUKTOPHHBL, T.II., © 00y4eHHE CTAHOBUTCS HH-
TEPaKTUBHBIM.

Bornee Toro yunrens taxxe MOTyT pa3padaTbIBaTh
COOCTBEHHOE MPOTPaMMHOE 00ecIedeHUEe sl MUKPO-
o0ydenus. Takast GyHKIMS 9acTO YUUTHIBACT pas3iivd-
HBIE XapaKTePUCTHKH yJalluxcst 1 TpeOoBaHus K 00y-
YEHUIO ¥ MOXKET 00ecTIeunTh JIydInii 3 QeKT.

MukpooOydeHre MOXeT clieslaTh IpoLece u3yye-
HUsSl MaTepuaja B DJIEKTPOHHOM o0ydeHHu Oosee d¢-
(heKTUBHBIM T10 4 TIPUYHUHAM.

1. Bite-size xoHTEeHT. Y4eOHBIM KOHTEHT CHEIAH
oueHb ManeHbKHM (Bite-size). Bpems koHIeHTpammm
HAIIIET0 MO3Ta HEBEIHKO, TOITOMY BO BpeMs 00yUeHHS
ydaimiecs: OyAyT JIETKO TNEpeKiIoYaTh BHUMaHHE Ha
JpyTHe oTBIeKaonre GakTopbl BHE KOHTEKCTa 00yde-
HUS, U3 9TOTO CIEAYET, 4YTO KPAaTKOE U3TI0KEHUE MaTe-
pHana jgerde NOHATh.

2. Konkpernsiii Marepuan. M3-3a HeOombmIoro
pasMepa INpEACTAaBICHHBI! KOHTEHT COAEPXKUT HE
TOJIBKO TEOPHIO, HO ¥ IPHMEP/TPAKTHKY.

3. Boictpora. [Ipe3eHTanusi KOPOTKOro KOHTEHTA
MpPUBEJIET K KOPOTKOMY BPEMEHHU OOYYEHHS, TaK 4TO

TIPH IOCTYTIEe K MOOHITBEHOMY TeneoHy 00BbeKT 00y1e-
HUSI MO>KHO OyZeT OBICTPO MOHATb, IIPU 3TOM CTYJEHTHI
HE YCIIEBAaIOT yCTaTh M OTBJIEKAaThCA Ha (PakTOpHI BHE
KOHTEKCTa 00yUeHHSI.

4. ApanTanus yCJIOBHHA M OTpeOHOCTEH. Yued-
HBIE 00BEKTH MOXKHO CO3/1aBaTh 110 MEpe HEOOXOANMO-
CTH, 4TO OOJIeryaeT y4yalliMcsl IOUCK KOHTEHTa U T0-
BTOPHBIN JOCTYII K HeMY. MHKpOOOyUYeHUE MOXKET clie-
nate y4eOHBIH KOHTEHT Ooiee TOHATHBIM U
3alIOMHUHAIOIINMCS Ha I0JITO€ BPEMSL.

W13 3TOT0 MBI MOKEM CAENATH BBIBOJ, YTO IIPEUMY-
IIECTBO MHUKPOOOYUYCHNUS U €r0 Pecypca 3aKII0YacTCs B
TOM, 9TO 32 KOPOTKOE BPEMSI MOXKHO OOBSCHHUTH CTY-
JICHTaM ONpE/eICHHBIH MaTepual U IOOUThCS XOpOo-
mrero odyuyaromiero 3¢ pexra

OTOT peUM OOYyYeHHSI MMEET MHOTO IIPEeuMy-
mecTB. Bo-mepBeix, oOyuatomee 00opyaoBaHHE
ynoOHO ¥ mopTatuBHO. biarogapst MOOWIBHBIM Telie-
(oHaM M TUIAHIIETHBIM KOMIBIOTEPAM CTYIEHTHI MO-
TYT C TOJIb30H HCIOJB30BATh CBOE CBOOOAHOE BpeMs,
MIPe0JI0IeBasi BpeMEHHBIE M MIPOCTPAHCTBEHHBIE OTpa-
HUYCHHUS; BO-BTOPBIX, COJIEpKaHUE 00yUCHNUS B H300H-
muu. CTyeHTsl OyLyT UIMETh IOCTYI K OOJBIIOMY KO-
JUYECTBY ITOJIE3HON MHpOPMAaNUH ¢ H300paKeHUSIMH,
BHZICO, ayJU0 W IPYTHMU MYJIbTUMEIUHHBIMH (Op-
Mamu. boraroe conepikaHue u sipKoe M3JI0KEHHE 3Ha-
HHU{ MOTYT 3HAYUTENEHO MMOBBICUTH HHTEPEC YUAIIUXCS
K M3YYEHHIO; B-TPEThUX, B3aMMOJCUCTBHE SIBISECTCS
CBOEBPEMEHHBIM U 3((EKTHBHBIM, YTO JAAET BO3MOXK-
HOCTb ITOBBICUTH Y4acTHe CTYAEHTOB B Iporecce 00y-
YEHUS.

B xone nccienoBannii ObUTH BBISIBICHBI PA3THUHS
B BHJAX, JUTUTEILHOCTH U COJEPKaHMS MHUKpPOOOyde-
HUS U ero mojnauyn. Hambonee momynspHOH ¢dopmoit
KOHTEHTa 00Y4YEHUs! y CTyJICHTOB OBIIIM KOPOTKHE BH-
JICOPOJIMKH MPOJIODKUTEIFHOCTRIO MeHee 15 MUHYT,
TaK)K€ M3BECTHbIE KaK «MHUKPOJEKIHU», KOTOpbIE
NPENOCTABIISIIOT YYAIIUMCS KPATKHE OIIMCAHUS U CBOM-
cTBa dyero-immbo g oOydenus. Hampumep, Baup u
UkaH onucany BHEAPEHUE U OLIGHKY HPUIIOKEHUS ISt
NPOBEICHUST MUKPOJIEKLUI y CTYJIEHTOB, YTOObI OHH
MOTJIM B3aUMOJICHCTBOBATh C COJEpPIKAaHMEM Kypca B
moboe BpeMs U B moboM mecte. Jlpyrue THIBI KOH-
TeHTa MUKPOOOYYEHHs BKJIIOYAIN KPATKUE TTOCTHI B CO-
LUAJBHBIX CETAX, TPaJWIMOHHBIE yueOHBIE MaTepH-
aJIbl, pa3ouThIe Ha OoJiee MEJIKHE MOIYJIH (HallpuMmep,
TEKCTOBbIE U MYJIbTUMEMHHBIC) M KOPOTKHE HHTEPAK-
THBHBIE T10JICKa3KH WJIM BUKTOPUHBI B JIOTIOJHEHUE K
JIPYTUM YIeOHBIM pecypcam.

[IpeobpazoBanne Oonee AITMHHOTO BUIECOKOH-
TEHTa B KOPOTKHE 1-2-MHHYTHbIE MOJYJIM IIPHUBEIO K
YBEJIMYCHUIO MMOJIOKUTEIBHBIX OT3BIBOB 0 Kypcax. UTo
Kacaercsi MOTHMBAIlMU K OOY4YeHHIO, TO KOHTECHT ISt
MHUKpPOOOYUYEeHHS, TPEIOCTABIIEMbIIl ¢ TOMOIIBIO MO-
OMJIBHBIX YCTPOWMCTB, MOBBICKII KakK 3()(EeKTHBHOCTDH
00yd4eHHs, TaKk ¥ MOTHBAIMIO K 00y4eHHto. B gactHo-
CTH, B OTHOIICHUH MHUKPOJIEKIIMH ydalrecs: OLEeHHIIN
BO3MOXKHOCTH IPOCMOTpa OOJIBIIETO KOJIMUECTBA ypO-
KOB 3a O/IMH ceaHc (13-3a 0oJiee KOPOTKOW MPOJOIDKH-
TENLHOCTH) U MPOCTOTY IOBTOPHOTO IIPOCMOTPA Kak
yiydieHue yaeOHoTo mporiecca.

3akJ0ueHue.
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IToxBoAst UTOT, MOKHO CKa3aTh, 4TO MUKPOOOyyJe-
HHE — 3TO JOJTOCPOYHAs CTpaTerus o0ydeHus, OCHO-
BaHHAsl HA MUKPOKOHTEHTE M THOKMX TEXHOJIOTHUSIX, KO-
TOpPBbIE MO3BOJISIOT JIFOASM JIETKO TOJIy4aTh K HUM JI0-
cTyn. Jlpyrumu crnoBamMH, MHKPOOOYYEHHE MOXKET
MOMOYb Y4YaIlluMcsl JOCTHYb LIeNU Tpenojasanus. Jlo-
Ka3aHo, YTO MUKPOOOyUYeHHUe SBIsIeTCS o4eHb 3 dek-
TUBHBIM CIIOCOOOM YIIyUIIUTH CIIOCOOHOCTD Y4aIInXcst
K CaMOCTOSITEIIbHOMY O0YYEHHIO U TIOJIyYUTh YAOBOJIb-
CTBHE OT y4eOrl. DTO HE OTPHUIAHHE TPATUIIMOHHOTO
cnioco0a 00y4YeHHsT; HalIPOTHB, 3TO TOJIE3HOE JOTOIHE-
HHUE K TPaOUIHOHHOMY MeToxy o0ydeHmst. MHKpooOy-
YeHHe KaK HOBas MoOJeNb OOy4eHHs I0Ka3ajlo CBOU
Oospiiol moreHnuan. C pa3BUTHEM TEXHOJOTHUH U
NpU3HAHUEM JIIOJIell MHKpooOyueHHe OyAeT Urpath
0O0JIBIIIYIO POJIb B OyAyLIEM.
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WHY IS THE GENERALLY ACCEPTED VERSION OF SRT, WHICH DENIES THE POSSIBILITY
OF THE EXISTENCE OF RADIO ENGINEERING AND ELECTRICAL ENGINEERING, TSUNAMIS
AND BELL RINGING, THE PHYSICAL PHENOMENON OF RESONANCE AND OHM'S PHYSICAL

LAW FOR ALTERNATING CURRENT, MUSIC CREATED BY THE PIANO AND EVEN SWING
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STUDIED IN PHYSICS TEXTBOOKS1

Antonov A.

PhD, HonDSc, HonDL, ResProf, H.ProfSci
Independent researcher, Kiev, Ukraine
DOI: 10.5281/zenodo.7708515

ABSTRACT

The article states that the existing version of the special theory of relativity (STR) is incorrect, since relativ-
istic formulas obtained therein are incorrect; they have been incorrectly explained by using the incorrect principle
of speed of light non-exceedance and entailed wrong conclusions about physical unreality of imaginary humbers
and existence of only our visible universe. It mentions experimental evidence of the foregoing, obtained by the
author within study of transient and resonant processes in linear electric circuits. It is shown that the existing
version of the STR implies conclusions on nonexistence of tsunami and bell ringing, piano music and swinging
children’s swings, as well as many other real processes. It is also shown that the existing version of the STR denies
even the possibility of existence of radio- and electrical engineering. Therefore, it is concluded that existing uni-

versity physics textbooks should be corrected.

Keywords: Special theory of relativity, physical reality of imaginary numbers, theory of linear electrical

circuits, radio engineering, electrical engineering.

1. INTRODUCTION

The special theory of relativity is now presented
for study in all university physics textbooks and its cre-
ation by Joseph Larmor [1], Nobel Prize winner Hen-
drik Antoon Lorenz [2], Jules Henri Poincaré [3], No-
bel Prize winner Albert Einstein [4] and other promi-
nent scientists is rightfully considered the greatest
achievement of physics of the 20th century. However,
its creation stopped halfway due to the lack of neces-
sary experimental knowledge at that time and the ina-
bility of its authors to correctly explain the relativistic
formulas obtained in STR. They did not know how to
explain that according to these formulas all the results
of calculations at superluminal velocities turned out to
be imaginary numbers discovered by Scipione del
Ferro, Niccolo Fontana Tartaglia, Gerolamo Cardano,
Lodovico Ferrari and Rafael Bombelli [5] 400 years
ago. It is also possible that Paolo Valmes [6] was even
first to make the scientific discovery, for which he was
burned by the sentence of Spanish inquisitor Thomas
de Torquemada. But it was necessary to explain these
formulas, because a theory that even its authors could
not explain would be of no use to anyone. Therefore, a
postulate called the principle of light speed non-ex-
ceedance was introduced into the STR. The postulate
implied that a situation at superluminal velocities might
be unexplained, as people would never face it. Conse-
quently, a belief that imaginary numbers were physi-
cally unreal turned out to be possible. Thus, relativistic
formulas appeared to be explainable.

It was convenient, but unproven and, as it turned
out later, incorrect. But in this form, the generally ac-
cepted version of the STR was studied in all university
physics textbooks. And it is still studied today.

However, this postulate was refuted by the discov-
ery of Cherenkov radiation [7], for which Pavel Ale-
kseyevich Cherenkov, Igor Evgenyevich Tamm and
llya Mikhailovich Frank received the Nobel Prize in
1958. And at that time the generally accepted version
of STR was saved by specification that the principle of
non-exceeding the speed of light refers to the speed of
light only in a vacuum. But by numerous experiments
[8]-[23] performed in the 21st century it was proved
that such corrected formulation of the principle of non-
exceeding the speed of light is also incorrect. As it
turned out, this formulation was refuted by the exist-
ence of natural phenomena known from time immemo-
rial - tsunami, bell ringing, music created by pianos and
even swinging after pushing by parents children
swings, which the authors of STR at its creation did not
take into account. This formulation was also refuted by
the existence of radio- and electrical engineering.

As a result by all these experiments and the men-
tioned natural phenomena a very important general sci-
entific principle of physical reality of imaginary (and
consequently also complex and hyper-complex) num-
bers by which the really existing huge and still com-
pletely unknown to the modern science world is de-
scribed was proved. And the use of the principle of
physical reality of imaginary numbers as applied to the
universally accepted version of STR allowed us to con-

1 This is reprint of the article “Antonov A. A. “Why the physics textbooks tech am incorrect version of the special theory of
relativity which denies the existence of radio- and electrical engineering”. Challenges and problems of modern science. Pro-
ceedings of the Il International Scientific and Practical Conference. London, United Kingdom. 2022. pp. 78-86. https://con-

ference-w.com/
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clude that the relativistic formulas obtained in this ver-
sion are wrong in general, because at hyperluminal
speeds they correspond to an unstable, i.e. instantly
self-destructive, physical world.

What is the most surprising is that, despite all the
aforementioned sensational experimental refutations?
[24]-[44], the incorrect version of the STR has still been
groundlessly believed to be correct and studied in all
university physics textbooks, as well as naturally used
by physicists in their fruitless scientific research - for
example, in attempts to understand what is dark matter
and dark energy while performing research at the Large
Hadron Collider. It is completely unclear why a single
disproving experiment is enough to refute other hy-
potheses and theories in physics and other sciences,
whereas the existing version of the STR turned out to
be irrefutable despite all the experimental and theoreti-
cal proofs of its falsity. Moreover, in the USSR even
three times in 1934, in 1942 and in 1964 by the deci-
sions of the Central Committee of the All-Union Com-
munist Party (Bolsheviks) and the Presidium of the
Academy of Sciences of the USSR, which have not yet
been canceled, it was generally forbidden to criticize
this theory. That’s why the question raised in the article
title is very important and ways and rates of further sci-
ence development would depend on answer thereto.

Further, we will try to answer this question.

2. FROMSTRIT FOLLOWS THAT RADIO
ENGINEERING AND ELECTRICAL
ENGINEERING SHOULD NOT EXIST |IN
NATURE

And we will make this attempt on the example of
one more refutation of the generally accepted version
of STR. On the assertion that STR on the one hand and
radio engineering (and electrical engineering too) on
the other hand mutually refute each other [45]-[54]. But
since there can be no doubt about the existence of radio
engineering and electrical engineering, it is obvious
that then the existing interpretation of SRT is incorrect.

But do the STR and radio engineering actually re-
fute each other? Let's check it out. Let's look at the ar-
guments of SRT. It follows from the fundamental prin-
ciple of the STR on light speed non-exceedance that
imaginary numbers® have no real physical content. In
other words, objects and phenomena described using
imaginary numbers do not exist. This expressly follows
from the version of the STR set forth in all university
physics textbooks. And neither authors of the textbooks
nor anyone else can still explain what, for example, 5i

meters, 200i grams or 300i meters, where | = \/—_1
is, whereas everyone knows what 5 meters, 200 grams
or 300 meters is. That’s why the principle of light speed
non-exceedance used in the STR has caused no objec-
tions.

2 Which, in contrast to the widely publicized unsuccessful
OPERA experiment, were quite reliable and, having been
done before the OPERA experiment, made it unnecessary

3 Naturally, it makes sense to talk about the physical reality
of imaginary numbers, as well as real numbers, only in rela-
tion to named numbers, equipped with indications of the
units used for the corresponding parameters of physical ob-
jects and processes.

However back in 1893 Charles Proteus Steinmetz
(original name Karl August Rudolf Steinmetz) offered,
as applied to linear AC circuits, his interpretation* of
Ohm’s law, discovered by Ohm in 1826 as applied to
DC circuits. According to his theory, called a linear cir-
cuit symbolic analysis method, not only resistors, but
also capacitors and inductors have resistance referred

to in Ohm’s law. Herewith, resistance of resistors R is
measured by real numbers, and resistance of capacitors

C and inductors L is measured by imaginary num-

bers jel and — J/@C  where j=+/—1 is the
so-called imaginary unit, and @ is the frequency of
applied voltage. But in accordance with the principle of
light speed non-exceedance their resistances do not ac-
tually exist, just as on the same basis in accordance with
the STR there are no relativistic mass, time and length
at superluminal velocities. They are even called imagi-
nary resistances in the theory of electric circuits.
Consequently, real electrical resistance of any

LCR - circuit must always be determined only by re-

sistors R included in this circuit and be measured by
real numbers. Therefore, the current flowing through
such an electrical circuit should not depend on the value
of the frequency of the applied voltage. This means that
there could be no resonance in such electric circuits,
and electrical filters could not be created. For this rea-
son, existence of radio engineering and electrical engi-
neering is also completely impossible.

3. HOWEVER, IT FOLLOWS FROM THE
EXISTENCE OF RADIO ENGINEERING AND
ELECTRICAL ENGINEERING THAT THE
VERSION OF SRT STUDIED IN ALL PHYSICS
TEXTBOOKS IS INCORRECT

Now, let us come to think of it.

There is no doubt that nature is one and the laws
of nature are also one. Always and everywhere. Be it
on Earth, or in the depth of space, or in the microcosm,
or in animate or in inanimate nature. However, people,
due to their limited intellectual capacity, are able to ab-
sorb only a very small part of this knowledge. Norbert
Wiener wrote in this regard: “Important researches
sometimes delayed by the unavailability in one field of
results that may have already become classical in the
next field”

That was what happened in physics in the 20th
century.

Physical reality of imaginary numbers unknown in
physics to this day had been known in radio engineer-
ing even before the STR was created. Moreover, there
are other sciences that use imaginary numbers besides
physics. Unlike physics that has still had no idea of
physical interpretation of relativistic formulas of the
STR at superluminal velocities (therefore, the principle

4 On which he made a presentation at the International Elec-
trical Congress and, in addition, in the proceedings of the
American Institute of Electrical Engineers published an arti-
cle "Complex quantities and their use in electrical engineer-
ing."

5 In the theory of electric circuits the imaginary unit is com-
monly denoted by the letter j, whereas the letter i denotes
electric current.
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of light speed non-exceedance proved to be in demand
in the STR), radio engineering textbooks perfectly ex-
plain the use of imaginary numbers.

In 1826, when there had been no electrical meas-
uring equipment, Georg Simon Ohm discovered a law
applicable to DC circuits. The law was named after him
[55], [56]. And in 1893 Charles Proteus Steinmetz pro-
posed his interpretation of Ohm’s law in respect to lin-
ear AC circuits [57],

Now millions of engineers all over the world use
it daily in their practice. According to the symbolic
electric circuit analysis method proposed by him, re-
sistance of any LCR-circuit would be measured by
complex numbers whose values depend on frequency
of voltage applied to an electric circuit.

This makes it possible to carry out a very simple
and comprehensible experiment that answers the ques-
tion whether imaginary numbers are physically real.
And all we need for this is to change the frequency ap-
plied to a considered LCR-circuit and once again meas-
ure the value of current flowing in it. If the value of

current does not change, resistances of capacitors and
inductors included in the circuit are actually imaginary
by its physical nature. And if the value of current
changes, then these resistances are imaginary only in
name and since they are measurable, they are actually
existent. After all, most of what we know about the
world around us, we have learned in physics, biology,
chemistry and all other sciences particularly with the
help of measuring devices. And if we learnt about the
world around us directly with the help of our senses and
trusted only them, there would be no science.

All engineers who have ever held a soldering iron

in their hands know that resistance of LCR - circuits
always depends on frequency of voltage applied to
them. This dependence is called the frequency re-
sponse. For many decades, the industry has even mass-
produced devices for measuring frequency responses
(see fig.1).

Fig. 1. In any radio engineering laboratory there are devices (one of them is shown in the figure), called
frequency response meters, which by their very existence prove the physical reality of imaginary numbers.
Thus they prove the incorrectness of the existing version of STR, and the OPERA and ICARUS experiments at
the Large Hadron Collider made it unnecessary

Thus, radio engineering undoubtedly proves phys-
ical reality of imaginary numbers and thereby refutes
the principle of light speed non-exceedance, and, con-
sequently, the version of the STR presented in all uni-
versity textbooks of physics.

4. WHY DID THE EXISTING VERSION OF
STR TURN OUT TO BE IRREFUTABLE?

Despite all the refutations mentioned above, the
version of the STR set forth in modern textbooks con-
tinues to dominate in physics and is studied even in the
most prestigious universities. And involuntarily the
question “why?” arises. Why is it that in other sciences
one experiment that refutes them is enough for the cor-
responding hypothesis or theory to cease to exist? .And
in physics, SRT, in spite of everything, turned out to be
irrefutable. Why did the existing version of STR turn
out to be irrefutable?

The answer to this question is obvious - because
this version of SRT is in demand. But this answer raises
another question - by whom and why is it in demand?
And the answer to it is also simple - by relativistic phys-
icists and for career reasons. But it's not entirely obvi-
ous.

Then let us remember. At the beginning of the
20th century, the STR was met with hostility. Nobody

understood and accepted it, since scientists had previ-
ously carried out their research based on classical phys-
ics, which even now is much more requested than rela-
tivistic physics. However, the STR overcame general
scepticism of physics community and began to be stud-
ied in textbooks. Now history repeats itself. For more
than 100 years of its existence, many studies have been
done, many theses have been defended, many articles
and books have been published, and many physicists
have created their careers on the basis of the STR.
Many physicists-relativists have headed academic de-
partments and journal editorial offices. Considering
that there is no antimonopoly law in science, but rather
competition, physicists have naturally begun to use
their position to stifle scientific dissent. Sir Karl
Raimund Popper [58] wrote: “... Struggle of opinions
in scientific theories is inevitable and is a necessary
prerequisite for the development of science.”
Therefore, in order to answer the question posed
in the title of the article, it is necessary to take into ac-
count the psychological aspect of the problem of com-
petition in science, which is actually a kind of business.
Hans Christian Andersen's fairy tale "The Emperor's
New Clothes" perfectly illustrates the paradoxical na-
ture of the solution of this problem in STR. It is clear
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from the tale that the indisputability of the existing ver-
sion of the (essentially incorrect) STR was achieved by
taking the problem of its existence beyond the bounds
of common sense. The same way in Andersen's fairy
tale, in which knavish tailors suggested to the king that
he make clothes invisible to the unwise courtiers and
visible to the wise courtiers, thereby creating a situation
beyond common sense in which:

e courtiers, in order for the king to consider
them smart, began to pretend that they see the king’s
clothes that do not actually exist;

e courtiers who would like to tell the truth about
emperor’s non-existent clothes knew in advance that
they would be regarded stupid;

 thus, the situation forced courtiers to tell a lie
for career reasons, and thereby contribute to the suc-
cessful activities of the swindlers.

And as shown in the monograph of the Nobel Prize
winner Sir Roger Penrose "The New Mind of the King"
[59], which is an allusion to Andersen's fairy tale, quite
recently in computer science it was similarly argued
about the inevitability of the emergence of a computer
civilization [60]-[64], which over time supposed to en-
slave people. This witty reception of Sir Penrose was
so effective that now no one remembers the possible
enslavement of people by computers.

And in the situation considered in the article:

e the physical community now recognizes as
“smart” those scientists who understand (and at first no
one understood and accepted STR) the generally ac-
cepted version of STR and believe it to be uncondition-
ally correct, despite the fact that it is refuted by many
well-known physical realities;

e and these “smart” scientists even deliberately
created — for example, by the OPERA and ICARUS ex-
periments — an incorrect public opinion about the infal-
libility of the existing version of STR presented in uni-
versity physics textbooks, which justified their unsuc-
cessful long-term multi-billion dollar costs for the
implementation of erroneous scientific concepts;

e at the same time, scientists who try to criticize
the generally accepted version of STR, the physical
community creates a dubious reputation and difficulties
in creative activity.

Thus, from the set forth it follows that the univer-
sally accepted version of STR stated in physics text-
books, as it is incorrect, it is quite possible to call on
terminology H. H. Andersen's "New King's Delusion".
And in fact this new theory is as non-existent as the
king's non-existent new dress. But the physical commu-
nity, ignoring the physical realities refuting this version
of STR, as well as the "clever" courtiers in Andersen's
fairy tale praises it. And it is even studied in physics
textbooks. Nevertheless, as Hans Christian Andersen
argued, "the king is naked" and so the generally ac-
cepted version of the STR in physics textbooks must be
corrected.

5. CONLUSIONS

Therefore it is time to realize that, despite the great
significance for science of the principle of relativism,
this principle, due to the lack of the necessary experi-
mental knowledge in the 20th century in the generally
accepted version of STR, was incorrectly stated using

the incorrect postulate about non-exceeding the speed
of light, that replaced this knowledge. And over the past
century since creation of this obsolete version of the
STR, physics community has canonized it, instead of
correcting and developing it further using the alterna-
tive version of the STR created in the 21st century [65]-
[69]. But Albert Einstein himself does not claim that his
version of STO is infallible. He wrote: "There isno idea
in which | am confident that it will stand the test of
time”

Therefore, the conclusion is logical: modern
higher physical education is imperfect, because now
even in the most prestigious universities students are
still being taught knowledge that has already been re-
futed by modern science.
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Currently, one of the promising directions of
energy supply is the use of heat pump systems that use
the everywhere available heat source - the soil of the
surface layers of the earth.

Two types of thermal energy of the earth can be
distinguished - high potential and low potential. The
first is a source of hydrothermal resources - that is,
water heated to a high temperature as a result of
geological processes. However, the use of high-
potential heat of the earth is limited to certain
geological regions. For example, in Russia, Kamchatka
and the Caucasus are mineral water regions, while in
Europe there are hot springs in Hungary, Iceland, and
France.

Unlike hydrothermal resources, the low-potential
heat of the earth can be used practically everywhere -
through heat pumps. Heating of low potential heat of
the earth, hot water supply, air conditioning (cooling),
heating of roads in winter, prevention of icing, heating
of fields in open stadiums, etc. can be used in various
types of buildings and constructions.

Heat pumps in European countries mainly work in
heating mode. In the US, heat pumps are often used in
air-heating systems combined with ventilation, which
allow both heating and cooling of the outdoor air.
Usually, heat pumps are used in water heating systems.
Since the efficiency of heat pumps increases as the
temperature difference between the evaporator and the
condenser decreases, underfloor heating systems with a

temperature of 35-40 °C are often used to heat
buildings[1].

Geothermal heat pumps (GHP) represent
nowadays the fastest growing segment of geothermal
energy utilization. Central to this technology is the heat
pump (HP) which can raise (or lower) the temperature
of a working fluid. Therefore, GHPs can be used for
heating and/or cooling. In moderate climate they can be
operated as monovalent systems. In the great majority
of cases the HP is driven by electric power[2].

In the last ten years, the number of systems that
use the low potential heat of the earth to provide heat
and cold to buildings has increased significantly. The
largest number of such systems are used in the United
States. In addition, they operate in Canada, Austria,
Germany, Sweden, and Switzerland. Only private
objects were built in Russia and Bulgaria. As a low-
potential source of heat energy for the evaporators of
heat pumps, the soil heat of the surface layers of the
earth, as well as the heat of the exhaust ventilation air,
are used here. The unit for hot water preparation is
located in the basement of the building.

It includes the following main elements:

- steam compressive heat pump installations
(HPI);

- hot water batteries;

- soil down potential heat energy and to be taken
ventilation of the air down potential heat collect sys-
tems;
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- circulation pumps, control and measurement
equipment.

Down potential heat collect system main heat sub-
stitute element of the building perimeter according to
from the outside is located coaxial type vertical soil
heat substitutes to be is found. This heat substitutes of
the house next to is located each 32 to 35 meters before
8 deep wells. Of the earth heat and to be released of air
heat used by heat of pumps work mode stable and hot
water consumption variable because of the hot water
system battery with tanks equipped It includes the fol-
lowing main elements:

- steam compressive heat pump installations
(HP1);

- hot water batteries;

- soil down potential heat energy and to be taken
ventilation of the air down potential heat collect sys-
tems;

- circulation pumps, control, and measurement
equipment.

Down potential heat collect system main heat sub-
stitute element of the building perimeter according to
from the outside is located coaxial type vertical soil
heat substitutes to be is found. This heat substitute of
the house next is located 32 to 35 meters before 8 deep
wells. The earth's heat and to be released of air heat
used by the heat of pumps work mode stable and hot
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water consumption variable because of the hot water
system battery with tanks equipped.

Down potential heat of energy eye as relative in a
way down a place with temperature under waters or of
the earth surface layers the soil to use will be The heat
content of the soil massif is generally high. The thermal
regime of the soil in the surface layers of the earth is
formed under the influence of two main factors - solar
radiation falling on the surface of the earth and radio-
genic heat flux from the subsoil. Seasonal and diurnal
changes in the intensity of solar radiation and external
temperature cause fluctuations in the temperature of the
upper layers of the soil. The penetration depth of daily
fluctuations of external air temperature and the inten-
sity of incoming solar radiation depending on specific
soil and climatic conditions vary from several tens of
centimeters to one and a half meters. The depth of pen-
etration of seasonal fluctuations of external air temper-
ature and the intensity of incoming solar radiation, as a
rule, does not exceed 15-20 m.

The temperature regime of the soil layers located
below this depth is formed under the influence of ther-
mal energy from the subsoil and practically does not
depend on seasonal, or even more so, daily changes of
external climate parameters. With increasing depth, the
ground temperature increases according to the geother-
mal gradient, that is, it is about 3 °C for every 100 m
(Figure 1).

60 80 100

Temperature, C

Figure 1. Dependence of ground temperature on geothermal gradient

The amount of radiogenic heat flux from the sub-
surface varies from place to place. For Central Europe,
this value is 0.05 - 0.12 W/m?,

Connects underground heat exchangers and heat
pump equipment to the soil massif. In addition to "re-
leasing” heat from the ground, underground heat ex-
changers can also be used to store heat (or cold) in the
groundmass. In general, two types of systems for using
the low-potential thermal energy of the Earth can be
distinguished:

- open systems: underground water supplied di-
rectly to heat pumps is used as a source of low-potential
thermal energy;

- closed systems: heat exchangers are located in
the soil massif; through them, during the circulation of
the heat carrier with a low temperature relative to the

ground, heat energy is "picked up" from the soil and
transferred to the evaporator of the heat pump.

A key part of open systems are wells that allow
groundwater to be extracted from soil aquifers and re-
turned to those aquifers. Usually, paired wells are in-
stalled for this. The advantage of open systems is the
ability to obtain large amounts of thermal energy at rel-
atively low costs. However, such wells require mainte-
nance. In addition, the use of these systems is not pos-
sible everywhere.

Basic requirements for soil and groundwater:

- sufficient water permeability of the soil, which
allows replenishment with water reserves;

- good chemical composition of groundwater,
which prevents problems related to the formation of
sediments and corrosion on the pipe walls.
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Open systems are often used to heat or cool large
buildings. The world's largest geothermal heat pump
system uses groundwater as a source of low-potential
heat energy. Itis located in Louisville, USA, and is used
to provide heat and cold for a hotel-office complex; its
capacity is about 10 MW. Sometimes systems that use
the heat of the earth include systems that use the low
potential heat of natural and artificial open water bod-
ies.

Modeling of heat and mass transfer processes in-
volved in the formation of the thermal regime of a
multi-component system requires taking into account
and mathematical description of various mechanisms of
their implementation: heat conduction in individual

particles, heat transfer from one particle to another dur-
ing their contact, molecular heat conduction in the me-
dium filling the spaces between particles, steam con-
vection, and humidity in the pore space and others.

Extraction of heat from the ground depends on the
thermal conductivity of the soil; the thermal conductiv-
ity of the heat exchanger; the heat exchange surface
area; the heat capacity and weight of the refrigerant and
the velocity of the refrigerant in the heat exchanger.

To develop a methodology for calculating heat
transfer processes in ground heat exchangers, a simula-
tion research facility was created in the laboratory of
the Department of Engineering Thermophysics (Figure
2), which allows simulating the operating conditions of
a U-shaped ground heat exchanger.

1 - water tank, 2 - measuring tank, 3 - valves, 4 - U-shaped vertical ground heat exchanger,
5 - ground, 6 - housing, 7 - temperature sensors, 8 - flow meter
Figure 2 - Schematic diagram of the experimental stand for the study of heat transfer processes in soil heat
exchangers

Experiments were carried out at the research facil-
ity and calculations were made confirming the best
thermophysical parameters of moistened soil. Regular-
ities of temperature distribution in the vicinity of the U
- shaped ground heat exchanger are experimentally de-
termined [3-4].

Thus, enough experience has been accumulated in
the world, and several versions of systems for provid-
ing heat and cold to buildings using the lower potential
heat of the earth have been created. These systems are
a reliable source of energy that can be used for a long
time and everywhere.
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This article provides information on an effective method for the extraction of humic acids by the pyrophos-
phate method of six coal objects titled "Shrub”, "Fon-Yagnob", "Ziddi", "Sayad", "Nazar-Ailok™ and "Kurtegin"
to investigated and evaluate the source of humic acids. The study confirms that moisture content, ash content,
bitumen, and the number of humic acids vary from coals sources. The humic acids were isolated and obtained
from the composition of brown and hard coals by the extraction method, physicochemical studies, conformational
interpretation, and structural and functional characteristics of complex compounds of humic acids.
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Introduction

Natural complex organic compounds in the form
of clusters are called humic substances (HS). They form
a separate class of natural compounds and are found as
organic products in soil, roots, natural waters, peat, and
natural coal. Molecules of humic substances include
various functional groups, such as -COOH, -CO, -OH,
NH2, NH, etc., and also form compounds with aromatic
fragments with various ecotoxicants, such as metals, ra-
dionuclides and organic compounds [1-4].

They contribute to the growth of plants, are re-
sponsible for the structure and physical-chemical prop-
erties of soil, and are involved in the majority of surface
phenomena that occur in soils. With such a large im-
pact, they can affect the process of movement of heavy
metals, radionuclides and organic ecotoxicants, pre-
venting their spread in the form of a geochemical flood.
Given this feature, they are used as sorbents for the pu-
rification of groundwater from natural ecotoxicants [6].

Materials and methods

The investigated source of humic acids is six coal
objects of our country: coals "Shrub", "Fon-Yagnob",
"Ziddi", "Sayad", "Nazar-Ailok" and "Kurtegin". First
of all, we had to determine the main characteristics of
coal: moisture content, amount of bitumen, and grey-
ness. Then we began to isolate humic acids by extrac-
tion. The results obtained are presented in Table 1.

The moisture content of coals was determined by
taking samples of coal and heating them in drying cab-
inets at a temperature of 100-103°C for 1 hour in a
glass bottle. Then it was cooled to room temperature in
a desiccator and weighed on an analytical balance. We

repeated this experiment three times and achieved a dif-
ference of 0.05%.

We also used the Hoffmann method to determine
the hygroscopic moisture content of coal. This constant
humidity ranged from 3 to 5%, it is not surprising that
this difference depends on their metamorphism.

To free coal samples from bituminous com-
pounds, their dry powder was extracted with toluene
using a Soxhlet apparatus. We expressed the amount of
bitumen as a percentage.

To determine the ash content, the coal was burned
in a muffle furnace at a temperature of 700-800°C for
3 hours, cooled to room temperature, and the ash resi-
due was weighed on an analytical balance.

The chemical elements in brown coal and black
coal were determined by the atomic emission spectro-
scopic method. The thermogram of humic acid samples
was recorded on a DSC-204 F1 differential scanning
calorimeter.

Humic acids from coal samples were studied by
extraction with an alkaline solution of pyrophosphate
(Na4P20y7) and an alkaline dimethyl sulfoxide method.
This method was slightly modified as a result of our
additional processing, which gave a good result in
terms of KG yield.

To evaluate this method, bituminous and dried
coal was placed in a chemical flask (A) and treated with
an alkaline solution of pyrophosphate (NasP,07)2
[(NasP207 + NaOH + H,0)], stirred for a certain time
and separated its aqueous solution, the resulting solu-
tion was transferred to the second flask (B), the rest of
it, which appeared in the form of a suspension, was cen-
trifuged, its precipitate was washed with a 1% NaOH
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solution, and after centrifugation this solution was also
transferred to flask B. The remaining precipitate was
washed twice with 1% NaOH solution and centrifuged.

This solution was also poured into flask B. In flask
B, the collected solution was poured into a 1-liter volu-
metric flask and topped up with water to the mark. 100
ml of the solution was taken from it, transferred to a
flask, and 5% HCI solution was added to it to pH 3-4.
Thus, after a few minutes, humic acids precipitated out
of solution. The precipitate formed was dried and its
mass was determined. Then the resulting amount of hu-
mic acids was burned in a muffle furnace at a tempera-
ture of 700-800°C (in a crucible heated to constant

weight and weighed) and the mass of ash was deter-
mined.

According to the formula below, the ash content
of coal was calculated

here:

100 - (W2 + A?)
100

ms — is the weight of the coal sample, g;
W? - analytical moisture content of coal in %
A* - is the ash content of the coal sample, %.

®

my: ms

Results and discussions
Table 1.

Physical properties and output of humic acids of coal from various deposits in Tajikistan

Name of de- Quantit*y, % T
posits Humidity Ash content Bitumen Y'.eld (?f Y.'eld 9f Ash C(_)nter?t of
humic acids | humic acids humic acids
Shurob 7.2-11.59 10.01-13.36 | 11.1-14.70 19-22.66 2.43-5.94
Fon-Yagnob 19.8 2.28-9.5 18.18 154 19.90 0.8
Ziddi 5-19.92 2.18-8.96 7.14 16.5 4.37
Nazar-Ailok 2.65 2.6-3.55 2.04-5.54 9.54 0.26
Sayod 6.92 16.4-22.11 15.21 16.6 17.50 0.04
Kurtegin 2.2-9.83 3.0-4.5 3.0-3.62 13.19 0.25

* - extraction of humic acids by pyrophosphate method
** . extraction of humic acids by the classical method

As can be seen from Table 1, the results of mois-
ture content, ash content, bituminity and the amount of
humic acids in the studied coals differ from each other.
For example, their moisture content ranges from 2.2%
to 20%. Coal "Nazar-Ailok" has the lowest humidity.
Coal with a high moisture content is considered "Ziddi"
coal.

Ash content analysis showed that Sayad coal had
a high ash content, 16.4-22.11%. And here the coal

%

15

"Nazar-Ailok" is low-ash. Such a difference compared
to other coals may depend on the geomorphology (re-
lief) of the location and the natural environment [5-9].

The bituminousness of the listed coals is also dif-
ferent and ranges from 3% to 14%. For example, bitu-
men in the Nazar-Ailok coal is from 2 to 5%, and in the
Shorob coal - from 11 to 14%. If we describe these
anomalies (against the rule) in the form of a diagram,
then we will see the difference.

18

12

N

4 Sh

S

F K

Figure 1. Diagram of bitumen content of coal deposits: “N-Nazar-Aylo"; "Z-Ziddi"; "Sh-Shurob™; "S-Sayed";
"F-Fon-Yagnob"; "K-Kurtegin"
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Although the pyrophosphate method is difficult, it
gives a relatively high yield, since humic acids never
dissolve in water and aqueous solutions. They have the
structure of an amorphous yellowish powder. No signs
of dissolution in organic solvents were found. How-
ever, they dissolve very well in alkalis and alkaline so-
lutions and retain their biologically active properties.
This, of course, depends on the substances that are in
the complex cluster of the humic acid structure in its
outer (third) layer, which consists mainly of polar semi-
functional substances and has more -COOH group than
other compounds. This group includes compounds -
large molecular organic acids, amino acids, peptides,
proteins, hydroxy acids, phenols and others. These sub-
stances form stable complexes with heavy metals in the
form of complex compounds.

Some scientist confirms that in addition to this
group of substances, heterocyclic or amine groups also
participate in complex formation. In our opinion, amino
acids and peptides play an important role in this pro-
cess.

Conclusion

Thus, humic acids were isolated from the compo-
sition of brown and hard coals by the extraction
method, physicochemical studies, and conformational
interpretation, structural and functional characteristics
of complex compounds of humic acids were obtained.
Moreover, the study revealed that the content of humic
acids from different coal sources from local places is
able to wildly use as an agent against toxicants in eco-
systems and medicine.
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At the stage of post-war reconstruction of Ukraine, the task of creating new technologies and equipment that
meet the challenges of modern production arises. For this, research and industrial prototypes of new technological
equipment are proposed, which allows for the industrial implementation of innovative high-tech processes of hy-
brid laser-plasma welding, 3D printing by additive microplasma deposition and coating by plasma-arc spraying of
the anode wire. Technological studies of these processes have been carried out. It has been established that their
use will contribute to the creation of non-separable joints, metal products and friction surfaces with increased
strength and wear resistance characteristics, a reduction in the metal content of products, and an improvement in

environmental performance.

Keywords: laser-plasma welding, 3D printing by additive micro-plasma deposition, plasma-arc spraying of
wire-anode, steel, aluminum alloys, parameters of technological modes, equipment.

Modern industry reaches new levels of creation of
industrial equipment, vehicles, household appliances,
etc. This is due to both the use of new materials and the
development of new designs [1]. At the same time, the
development of the industry is characterized by the use
of new approaches that make it possible to obtain high-
quality welded joints, finished or almost finished spa-
tial metal parts, coatings with increased functional
properties, etc. [2]. Therefore, at the stage of post-war
reconstruction, the industry of our country faces the
task of creating new technologies and equipment that
meet the challenges of modern production.

The relevance of the development and industrial
application of innovative technologies and equipment
for their implementation is not only related to the need
to improve the quality of existing and manufacture new
products. Important factors include the need to reduce
the energy consumption of welding processes and re-
lated technologies. Another relevant issue of the indus-
trial application of any equipment is its compliance
with the requirements of preserving the ecology of the
environment. Based on the combination of the listed
factors, it is advisable to use highly concentrated energy
sources for welding, surfacing and coating, which al-
low to minimize the volume of the welding bath while
simultaneously increasing its depth. These energy
sources include, first of all, plasma-arc and laser
sources [3]. Therefore, it is advisable to use the pro-
cesses of laser and laser-plasma welding [4], micro-
plasma surfacing and 3D printing [5], and plasma-arc

spraying [6] as a basis for the creation of innovative in-
dustrial equipment.

The purpose of the work is to create new techno-
logical equipment for the implementation of innovative
high-tech processes of welding, 3D printing and coat-
ing, which will contribute to the creation of integral
joints, metal products and friction surfaces with in-
creased functional characteristics.

To achieve this goal, the following tasks were
solved: carrying out a number of technological studies
on laser-plasma welding, 3D printing by micro-plasma
deposition, plasma-arc spraying of functional coatings;
determination of acceptable areas of mode parameter
variation; development and construction of equipment
taking into account the specified parameters of the
modes.

Carbon steels of type Q235, 1070, stainless steels
AISI304, 316L, as well as aluminum alloys 1561, 7005
with a thickness of =1-10 mm were used as metal sam-
ples for conducting technological experiments on laser-
arc welding. AISI304 stainless steel powder with a
granulation of 50-150 um was used as an implant ma-
terial for 3D printing by microplasma deposition. For
plasma-arc sputtering of functional coatings, conduc-
tive wires made of Q235 and AISI304 steels with a di-
ameter of 1.2 mm were used, and similar steels were
used as the main metal of the samples on which sput-
tering was carried out.

As a result of technological research, it was estab-
lished that for hybrid laser-plasma welding of steels and
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alloys up to 3-4 mm thick, a fiber laser power of up to
1.5 kW is sufficient. At the same time, the welding cur-
rent is up to 80 A. To weld steels and alloys up to 10
mm thick in one pass, it is necessary to increase the la-
ser power to 5.0 kW, and the welding current to 150-
200 A. Welding of metals with a thickness of 15 mm is
possible in two passes, i.e. from two sides.

To carry out additive surfacing of bulky metal
parts, it is necessary to control the heating temperature
of the object being grown. It is important not to allow
it to overheat, which leads to residual deformations and
deviations from the specified geometric parameters.
Due to the temperature control, it is necessary to adjust
the deposition current and the speed of the process. This
requires the creation of a system for automatic monitor-
ing of the 3D printing process.

For plasma-arc sputtering of functional coatings,
the process with sputtering of wire-anode was chosen.
The use of sprayed wires in the process of coating
makes this process more economical than the plasma-
powder spraying process, since it does not require pre-
liminary spraying of the powder from the same wires.
In the course of research, the following parameters of
the plasma-arc spraying mode of anode wires were de-
termined, which allow additional dispersion of metal
drops separated from the anode wire under the influ-
ence of a compressed electric arc in the sputtering jet.
This, in combination with the acceleration of the spray-
ing jet itself due to intensive blowing with a stream of
compressed air, improves the formation of the coating,
reduces its porosity to 1.5-2.0% and increases the adhe-
sion strength to the base to 60-80 MPa.

b)

; 800pm J

Fig.1. The results of technological studies: a) — laser-plasma welding in a plate made of AISI304 steel (6=3.0
mm); b) —a wall made of 316L steel obtained by additive microplasma surfacing; c) — the structure of the mate-
rial layer obtained by plasma-arc spraying of the anode wire made of 1070 steel.
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As research has shown, for hybrid laser-plasma
welding of steels and alloys with a thickness of up to
10-15 mm, it is advisable to use the radiation of a fiber
laser with a power of up to 5.0 kW in combination with
a compressed plasma arc with a welding current of up

to 200 A. To achieve such indicators, a suitable exper-
imental and industrial equipment of the PLAZER Hy-
brid-L5PI model (Fig. 2), the characteristics of which
are given in Table 1.

Fig.2. Computer model (a) of the welding head and appearance of the robotic installation (b) of PLAZER Hy-
brid-L5PI laser-plasma welding.
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Table 1.

The main technical characteristics of the PLAZER Hybrid-L5PI laser-plasma welding installation.

Ne Parameter name Dimension
1 The voltage of the three-phase alternating current power supply network with a fre- 400 (£15%)
quency of 50 Hz, V
2 | Consumption current for each phase, and no more 25
3 Operating current of the direct polarity arc of a non-fusible electrode in plasma welding <200
processes, A
4 | Power of laser radiation, KW <50
5 | Shielding gas for welding Ar; Ar+ CO;
6 | Plasma-forming and optics-protecting gas in hybrid laser-plasma torching Ar
7 | Operating voltage of the power source, V 12-36
8 | The number of blocks of the specialized plasmatron power supply system, pcs. 1
9 | Pressure of working gases at the entrance to the gas preparation system, bar 2-6
10 | Gas consumption:
- protective, I/min 4-40
- plasma-forming, I/min 1,0-10,0
11 | The number of tungsten non-fusible electrodes in the hybrid head, pcs. 1
12 | The diameter of the tungsten non-fusible electrode in the hybrid head, mm 4,0
13 | Focal distance of the collimator lens, mm 100
14 | The course of manual adjustment of the collimator lens, mm +20
15 | Accuracy of manual adjustment of the collimator lens, mm +0,25
16 | Focal length of the focusing lens, mm 200
17 | The progress of adjusting the focal length, mm +25
18 The accuracy of the movement of the manual adjustment of the focal distance of the 1025
focusing lens, mm ’
Number of optical elements, pcs.:
- collimator lens 1
19 .
- focusing lens 1
- protective glass 1
20 | Diameter of focusing and protective optics, mm 50,8
21 | ACU cooling water consumption, I/min 7-10
22 | Feed speed of the planting wire, m/h 50...500
23 | Diameters of the planting wire, mm 0,8-1,6
24 | The length of the cable-hose package, m, no more 10

For 3D printing by microplasma deposition, it is
necessary to provide a compressed direct arc current of
up to 80 A at a voltage of up to 40 V. In the case of
supplying a powder filler material, this will allow print-
ing of metal parts with a minimum wall thickness of
2.5-3.0 mm. In the case of feeding the wire grafting ma-

terial, the minimum wall thickness increases to values

of the order of 3.0-4.0 mm. At the same time, the
productivity of 3D printing by microplasma deposition
of metal parts will be of the order of 0.5-5.0 kg/h. In
order to achieve such indicators, appropriate experi-
mental and industrial equipment was designed (Fig. 3),
the characteristics of which are given in Table 2.
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Fig.3. A robotic set of equipment for automatic 3D printing of small and medium-sized metal objects by micro-
plasma deposition, limited by the reach of the robot arm up to 1400 mm: 1 — an intelligent control system with
an integrated automatic monitoring system; 2 — movement mechanism (robot); 3 — microplasmatron; 4 — plasma
module; 5 — power source; 6 — powder dispenser-feeder; 7 — powder feeder control unit; 8 — autonomous cool-
ing unit; 9 — assembly and surfacing device, surfacing table.

Table 2.

The main technical characteristics of the installation of automatic 3D printing of small and medium-sized metal
objects by microplasma deposition.

Ne Parameter name Dimension
1 The voltage of the three-phase alternating current power supply network with a fre- 400 (+15%)
quency of 50 Hz, V
2 | Consumption current for each phase, and no more 25
3 Operating current of the arc of direct polarity of a non-fusible electrode in the processes <80
of microplasma surfacing, A
4 | Shielding gas for surfacing Ar; Ar + CO;
5 | Plasma-forming and optics-protecting gas in a microplasmatron Ar
6 | Operating voltage of the power source, V 10-50
7 | The number of blocks of the specialized plasmatron power supply system, pcs. 1
8 | Pressure of working gases at the entrance to the gas preparation system, bar 2-6
9 | Gas consumption:
- protective, I/min 2-20
- plasma-forming, I/min 01-10
- transporting gas for powder supply, I/min 1-10
10 | The number of tungsten non-fusible electrodes in the microplasmatron, pcs. 1
11 | The diameter of the tungsten non-fusible electrode in the microplasmatron, mm 2,0
12 | ACU cooling water consumption, I/min 5-10
13 | Feed speed of the planting wire, m/h 20...200
14 | Diameters of the planting wire, mm 0,8-1,2
15 | Planting powder consumption, g/s 0,1-10
16 | Granulation diameter of planting powder, um 0-—300
17 | The length of the cable-hose package, m, no more 10

For plasma-arc sputtering of functional coatings
using a conductive wire, it is necessary to use a plasma-
tron with a non-fusible tungsten cathode @¥4.0 mm and
a copper plasma-forming nozzle with an inner diameter
of ~3.0 mm. A current-conducting wire ¥1.0-3.2 mm
acts as the anode (the best option is @1.2-1.6 mm).
Wires can be used both solid (for example, from steels
Q235 and AISI304), and powder (with a tubular sheath

made of steel and powder filler). A current of 100-250
A must be provided to melt the wire and disperse the
resulting liquid droplets. In order to achieve such indi-
cators, the appropriate experimental and industrial
equipment PLAZER SA-AW 30PL-W (Fig. 4) was de-
signed, the characteristics of which are given in Table
3.
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Fig.4. The appearance of the PLAZER SA-AW 30PL-W semi-automatic installation.

Table 3.

Technical characteristics of the technological complex of plasma-arc spraying PLAZER SA-AW 30PL-W.

Parameter name Dimension
Energy consumption, KVA no more 30
The voltage of the three-phase alternating current supply network with a frequency of 50 380
Hz, V
No-load voltage, V 160
Operating current adjustment range, A 100 — 250
Operating voltage adjustment range, V 30-80
The longest duration of inclusion, PV% 100
Air consumption at a pressure of 0.6 MPa, nm%h 50
Argon consumption at a pressure of 0.1 MPa, nm®/h 2
Wire feed speed, m/min 5-15
Cooling of the plasmatron aerial
The resource of the plasmatron nozzle and cathode, hours of machine time, no less 100
Overall dimensions, mm:
- power sources 501 x 478 x 503
- control cabinets 605 x 605

x1600

When conducting technological research, it was
established that due to the use of laser and plasma pro-
cesses, the locality of the thermal effect on the base
metal increases. This contributes to the reduction of the
size of the liquid metal bath and, accordingly, to the
evaporation of harmful welding aerosols. Due to this,
the negative impact of welding and related processes on
the external environment and human health is reduced.
That is, the replacement of traditional welding pro-
cesses with the proposed ones improves the surround-
ing ecological situation.

Conclusion.

Thus, in order to improve the characteristics of the
three technological processes and increase the quality
of products obtained thanks to them, experimental and
industrial prototypes of new technological equipment
were created. Such equipment allows the industrial im-
plementation of innovative high-tech processes of hy-

brid laser-plasma welding, 3D printing by additive mi-
cro-plasma deposition and coating by plasma-arc
spraying of the anode wire. This will contribute to the
creation of integral joints, metal products and friction
surfaces with increased strength and wear resistance,
reduce the metal content of products, and improve en-
vironmental performance.
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AHHOTAIIUA

B sToi#i cTatbe MBI 00CyKHaeM MPEIIOYTEHHS YHOPSIIOUYSHHUS ¢ METOJOM HACANBHOTO PEIICHHS Ioa00us
(TOPSIS) ¢ ocHOBHBIMHU TOHATUAME U ompenensieM axroputm TOPSIS. K tomy ke, MBI CTpouM TpaduyaecKyro
Moaens ans metoga TOPSIS ¢ ucnonszoBanuem anroputma TOPSIS.

Haxkoser, MBI HCTIONB3yeM pa3paOOTaHHBIM METOA JUIS IPUHATHUS PEIIeHUH B Halllel IOBCEAHEBHON KHU3HHU.
B nanHOM uccienoBanuu Mbl ucnoib3oBanu meron TOPSIS nns orGopa aBTOMOOWIIEH MO TMIOTETHYECKUM
JIAHHBIM U HCCIIIOBAJIH, SIBISiETCS M aBTOMOOWIL “Civic” JIy4IIUM JIETKOBBIM aBTOMOOWJIEM IO 3aJaHHBIM
napameTpam.

ABSTRACT

In this paper, we discuss the order preference by similarity ideal solution (TOPSIS) method with basic
concepts and determine the TOPSIS algorithm. Secondly, we build a graphical model for the TOPSIS method by
using the TOPSIS algorithm. Finally, we use the developed method for decision making in our daily life. In this
paper, we use the TOPSIS method for the selection of a car by using hypothetical data and examined that the civic
is the best automotive car according to given parameters.

KiroueBble cioBa: MHOrokpurepuanbHoe mnpuHsathe pemenuii (MCDM), TOPSIS, nomnoxwurensHoe
uaeansHoe pemenue (PIS), orpunarensHoe naeansHoe pemnenne (NIS).
Keywords: Multiple Criteria Decision Making (MCDM), TOPSIS, Positive Ideal Solution (PIS), Negative

Ideal Solution (NIS).

BBEJIEHUE

[punsatue pemenuit (I1P) - a3To Hammydmas mpo-
Hexypa BBIOOpa HAWIydIIed ambTepHATUBBI U3 BCEX
BO3MOXKHBIX albTepHAaTUB. [louTH BO BCEX OPyruX BO-
mpocax JOMHHHPYET 00IIee KOJINIeCTBO KPUTCPHUCB,
MOCKOJIbKY HIMPOKO PAaCHpPOCTPAHEHO MPUHITHE pellie-
HUM 1O oOmMM anmbTepHAaTHBaM. TakWe KpUTCPUH
O0OBIYHO MPOTHBOPEYAT APYT JAPYTY, MOITOMY MOXKET
0Ka3aThCs HEBO3MOXXHBIM YIOBIETBOPUTH BCE KPHUTE-
pHUH OTHOBpEeMEHHO. UTOOBI CIPAaBUTHLCS C TAKUMH MPO-
6memamu, vna, npuHIMatomtie pemexust (DM), xotat
pemuts npodbaemy MCDM. CymiecTByIOT pazianyHbIe
MeToibl pemienus 3anadu MCDM. OauH U3 HUX U3Be-
cred kak TOPSIS, BBenennsii XBanrom u FOHoM s
pemenus mpooiieMs MCDM co MHOTUMU aJIbTepHATH-
BaMH[ 1]. OCHOBHasi KOHIEMIMS TOTO METO/a 3aKII0-
4aeTcs B TOM, YTO BBIOpaHHAs albTEPHATHBA JTOJDKHA
MMETh HauMEHbILIEe FeOMETPUUECKOE PACCTOSTHUE OT
PIS u Hambomblree TEOMETPUIECKOE PACCTOSHHE OT
NIS[2].

B HacTosmIee BpeMs 3Ta METOIUKA MUCTIONB3YeTCs
B Pa3IMYHBIX cepax KU3HEACATEIFHOCTH, TAKUX KaK

SHEPreTHKa, MEAWIIMHA, WH)KEHEPHBIE U TPOU3BOJI-
CTBCHHBIC CUCTEMBI, 0€30MaCHOCTD U IKOJIOTHS, XUMH-
YyecKasi TeXHOJIOTHS W HCCICIOBaHHE BOIHBIX pecyp-
coB. Yen u XBaHr pacuupuin uaeto Mmerona TOPSIS u
npeacraBua  HoByro mozens TOPSIS[6].  3ynb-
KapHalH u JIp. pa3paboTanu rpaduuecKyro MOJEIb Me-
toma TOPSIS u ncnonp3oBanu ee A BBIOOpa MEIH-
[IWHCKOW KJIIMHUKH JIJIsl TUATHOCTUKY 3a00meBanuii[7].
Kpome Toro, anst paGoThl ¢ HeompeaeneHHBIMU JTaH-
HeMu YeH pacmmpuin TOPSIS ms rpynmoBoro npuHs-
THSI pelIeHUH B HEYeTKOW aTMocdepe[S] U HCIoIb30-
BaJl HOBBIM MPENJIOKEHHBIH METOJ JUIsI TIPUHATHUS Pe-
mieHnd. MHOTOKpUTEpPHANTbHBIE ¥ aJbTCPHATHBHBIC
BecoBbIe KOA(D(UIIMEHTHl Ba)XHOCTH PAaHXHPOBAHUS,
STH KPUTECPHH HHTEPIPETUPOBAINACH KaK JTMHTBUCTH-
YECKUE NEePEMEHHbIE U OLCHUBAJIMCH TPYNION JIMIL,
MPUHUMAKOIIUX pemeHus. YToObl OOJNEerdyuTh MpHHS-
THE PELIEHUN B HEUYETKOU cpelle, MHOTHE HCCIIe0Ba-
tenu pacmupuin metoq TOPSIS, onrcanHbIil B uTe-
patype[3,4,6,8,12,13]. ABTopsl pa3Buiau uaeo 0000-
[ICHHBIX HMHTEPBAJbHBIX HEUETKUX MSITKUX MAaTpPHIL
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(IVFSM). 3ynbpkapHaliH ¥ JIp. UCTOIL30BaH TPATICIIH-
eBHHbIE HEYeTKHe 4ncia ¢ moxxonoM Candueca A
uneHTuuKanuu 3adoneBanuil. lcrnonp3oBaHue HH-
TEPBAJbHBIX YHUCEN SIBIAETCS OUCHb 3HAUYUTEIBHBIM
ynyumenueM. Pacmupenne TOPSIS ¢ ucnons3oa-
HHEM HEYEeTKHX JaHHBIX UCTIONb30BaN0Ch AJIS BhIpaXke-
HUS IEPCTIEKTUBBI TOCTY)KEHUS TPAHCIIIAHTAIUU MO
kenmyaouHoi xenessbl [8]. B [10] mpencraBien meton
npuHaTHg pemennit s IVFSM[11], u aBTopsr npexno-
crapisitoT npumenerne [VFSM u cpaBHUTENRHOE HC-
CJeI0BaHUE C HEUETKOM MATKON MaTpuIeil.

Maxmyazaze u ap. pa3paboTaiy METOIHUKY COp-
THPOBKH IIPOEKTOB, OOBEAWHWB HEYETKHE METOJBI
AHP u TOPSIS, u cHayana HUCTONb30BalId YCOBEPIIIECH-
CTBOBAaHHYIO METOAMKY I pacdeTra BECOB KaxIOro
KpHuTepus, a 3ateM 3amyctuinu anroput™m TOPSIS nis
pamXUPOBaHUS IPOEKTOB, MNOIJIEKAIMX OTOOPY[4].
ABTOpBI CTOJKHYJIHCh C HEKOTOPBIMH TPYIHOCTSIMU
IIPY OTIpeNieJIeHUH TOYHOTO 3HAaUeHHs 3JIEeMEHTOB MaT-
PHILBI PEIICHNH, HapUMep, UX 3HAUYCHUS paccMaTpH-
BAJINCH KaK MHTEPBAJIBI, JJISI IIPEOJOJICHUS ATUX TPYI-
HocTel oHM pacmmpuian Meron TOPSIS unTepBanb-
HBIMH JIaHHBIMH. bBBIIO  OmnpeneneHo  HECKONIBKO
mox0/10B K mpobimemam MCDM, B [14] aBTOpHI mIpeno-
CTaBWJIN HAJJIE)KAIEee PYKOBOACTBO O TOM, KaK M KaKoi
METOJ MOKHO MCIOJIB30BaTh A1 mpobiem MCDM, B
3aBHCUMOCTH OT CUTYAaI[HH.

Astops! pacupunu TOPSIS Ha MUHTYHUITMOHHUCT-
CKO€ HEYEeTKOe MHOXKECTBO ATaHACOBA U MPEITI0KUIH
pactmpensstii anroputm TOPSIS aist MHOrOaTpuodyT-
HOM TIpynmoBoil 3ajaud NpUHATUS pelieHuid. beina
NPEe/ICTaBICHA HJIesI MHOTOaTpHUOYTHOTO WHTYHIIHO-
HHCTCKOTO HEYETKOTO IPYIIIOBOTO ajrOPUTMa IPHHS-
TSI perreHnid. MHOTHE McciieioBaTeNid padoTamy Hag
metogom TOPSIS, u, kak cooOmiaercs B nuTepa-
Type[7,9], OH UCIOJIb30BAJICS B MEAULIMHCKON AMAarHO-
CTHKE M NPUHATUH PEUICHHH B passIMuHbIX cdepax
JKU3HH.

NPUHATUE PEHIEHUS

CeronHs NMPUHATHE PEIICHUI CTAHOBUTCS CIIOX-
HBIM TPOIIECCOM IPAKTUYECKH BO Bcex obmactax. B
YCIIOBHUSAX HCIIBITHIBAEMOI JTIOJIbMH HEYBEPEHHOCTH B
Oyamymiel cUTyalui ¥ CTPEMHUTENILHOM Pa3BUTHH KOH-
KypeHILMH IPUHATHE PEIICHUI CTAaHOBHUTCS Bce Ooiiee
CJIOKHBIM.

COOTBETCTBEHHO, M3MEHEHUS B TEXHOJIOTHMH H
pacimpeHue 3HaHui co3ali HOBBIE TpoOeMbl. Bme-
CTO TOTO, YTOOBI IPUHSTH PELICHUE, JIMILY, IPUHIMAIO-
IIeMy peIIeHne, TPYJHO BEIOpaTh Hanboee moaxoas-
M BapuaHT penieHus npobnemsl. Jluma, npuaIMaro-
M€ PEUIeHMs, IOJDKHBI YYWUTHIBATH BCE KPUTEPUH,
KOTOpBbIEe MOTYT HOBJIHMATH HA MpobIeMy, pu BEIOOpE
HanOoJiee TOAXOJAIIEr0 BapHaHTa pELICHUS IIpo-
OJIEeMBI.

[IpuHumas cBou pemeHus, Juna, IpUHUMAIONINe
pelleHys, JOJKHBI HCIO0JIb30BaTh BCE JOCTYIHBIE pe-
CYpCBI, OLIEHMBATh BCE AIbTEPHATHUBBI OJHY 3a Jpyroil
U OCHOBBIBATH HMX Ha YHUCJIEHHOM METOAE NpPU HX
OLICHKE, YTOOBI 3TO penieHre ObLIIO JIyYIINM CPEIH allb-
TEpHATHB.

Bo BpeMs mpuHATHS PELIeHNs BUIHO, YTO B TIPO-
[[eCC BKIIOYCHBI MHOTHE KOJIWYCCTBEHHBIC M Kade-
CTBEHHBIC KPUTEPHH, a TAKXKE OMBIT, IMIHbIE MHCHUS,

CTpaTeTNUECKHE LN JINL, TPUHUMAONINX PEIICHUS.
Icuxonoruueckoe COCTOSIHUE JIULI, TPUHIMAIOIIUX pPe-
LIEHHsI, COLIMaNbHAas Cpe/ia, B KOTOPOI OHM HAaXOIATCH,
U UX OXKUJIaHUA OT OyIyLIero BIHSIOT Ha pellieHne, KO-
TOPOE OHHU MPHUMYT.

[TpnunHbl HecTaOMIIBHOCTH:

a) OtcyTcTBHE HHPOPMAIMH O TaHHBIX

b) He uerko onpenenennast 1eb-npobdIeMa

€) HeymoBieTBopHTEIBHEIN BapHAHT

d) HeaznexBarable KpuTepun BEIOOPA

€) 3aKpbITh pelieHne

f) CronkHOBeHHE ¢ Pa3pyIINTEIBHBIM HCXOIOM
B ClydYac OTPHUIATENHHOTO HCXOJa IPENNOYTHTEIb-
HOTO BapHaHTa

g) MeHemxkep ¢ HEpEIIUTEIbHBIM XapaKTepOM

h) Tlomuruka u 60psba 3a BIACT

i) Crtpax GbITh OOMKEHHBIM M PACKPUTHKOBAH-
HBIM

j) Hecornacue B TUYHBIX HETIX (PYKOBOAUTEIH
W OpTaHU3aIHA)

k) Pasnmune anpecara coOBITHS W JIMLA, TPUHH-
MAIOIETO PEIICHHE

METOJ TOPSIS (METO/ ITPEJITOYTEHMA
MMOPAJZIKA ITO CXOJCTBY)

Oto metoq MCDM, pa3paboTaHHBI XBaHTOM H
IOnom B 1980 roay u HameAmuii BO3MOXHOCTb IpU-
MEHEHHs1 BO MHOTHX 00nacTsax. OLeHKa alnbTepHaTHB
(BapuaHTOB peIICHNs) OCHOBHIBAETCSA HA JIBYX OCHOB-
HBIX TTOJIOXKCHUSX: MOJIOKHUTEILHOM UIealIbHOM pellie-
HHUHU U OTPULATEIILHOM HACATLHOM PELICHHH.

B metone TOPSIS oH HanpaBiieH Ha onpeesieHrue
BapuaHTa PEIICHWs, KOTOPBIN SBIETCS KpaTdalIinMm
pacCTOSHHEM OT IOJIOXKUTEIBHOTO MJCaIBbHOTO pelle-
HUS M CaMbIM JUTMHHBIM PAacCTOSIHUEM OT OTpHLATEIb-
HOTO MJICaJbHOTO PEIICHHUSI.

[TonoXXUTENbHBIM HIEATBHBIM PEIICHUEM SIBIIS-
eTcsl pellieHre, KOTOpOe MUHUMH3HUPYET KPUTEpHH 3a-
TpaT U MaKCHUMHU3UPYET KpHuTepuil Beirojasl. OTpuiia-
TeNbHOE HJiealIbHOE DEIICHHE pPacCMaTpPUBAETCsl Kak
peleHre, KOTOpoe MaKCUMHU3UPYET KPUTEPUH CTOMMO-
CTH U MUHUMH3HPYET KPUTEPHUI BBITOJIBI.

Meton TOPSIS BbISBISIET paccTOSHUS OT TOJIO-
KHUTEIBHBIX U OTPULIATEIbHBIX HICaIbHBIX PEIICHHUH, a
TaKKe BBIBIIACT HJICaIbHbIC U HEH/CaTbHbIC PEIICHHS.
i TOro 4T00B METOI OBLT IPUMEHHM, TOJHKHO OBITH
HE MeHee JIByX BapuaHToB pewmeHus. Metog TOPSIS,
B KOTOPOM IIPOIIECC aHAIN3a HE COJEPIKUT CIIOKHBIX
QITOPUTMOB M MaTEMaTH4eCKHX MoJelel, HaXOmUT
MPUMEHEHHe BO MHOTUX oOnactsx Omaromapsi mpo-
CTOTE HCIIOJIb30BaHHS M MPOCTOTE MOHHUMAHHS W WH-
TepHpeTaniy pe3yabTaToB.

CymiecTBytoT 00JacTH TMPUMEHEHHUs, TaKue Kak
noJ00p mepcoHana, OleHKa M BHIOOP MOCTABIIUKOB,
BBIOOP MECTOTIOJIOKEHUS IPEIIPHUSITHS, KAPTUPOBAHNE
TIOJIE3HBIX HCKOIAEMBIX IIPH HCCIEAOBAHUM MECTO-
POXIICHHI TOJIE3HBIX HCKOIAeMBbIX, BBIOOp pPoOOTOB,
MIPOMBIIIUICHHOCTb.

IODPEKTUBHOCTDb TOPSIS

Bo-nepBbix, BaxHO 00CynuTh 3((HeKTHBHOCTH
metoga TOPSIS. Ilpu yBennueHnn 4mcia KpUTEpUEB
1o 16 Bpems pacuera metona TOPSIS Heckonbko yBe-
mmauBaercs. Ho ciaenyer oTMeTHTs, 9To BpeMst He Tpe-
Boiaet 10 cexyH.
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TOPSIS uccnemyercst myTeM BapbHpPOBaHHS KO-
JMYECTBa KPUTEPHEB W TOJB30BaTENeH, W yCTAHOB-
JICHO, YTO 3QPEKTHUBHOCTH BBICOKA TPU YUCIIC TOIH30-
Bateneil MeHee 320 U KONIMYECTBE KPUTEPUCB HE OoJiee
16.

METO/ TOPSIS

XBaH u IOH pa3zpaboranu METO, U3BECTHBIN Kak
meron TOPSIS, ans pewenus MCDM. [lns mon-
JEPKKH KpaTYauIero €BKINAOBA PACCTOSHUS OHHU
npemtoxund PIS u NIS, 1 kaxpril Kputepuii JOIKeH
OBITP MaKCUMH3HPOBAH WM MUHUMH3HpPOBaH. OHHI
yTrBepkaany, uro merox TOPSIS momoraer pamxupo-
BaTh OJM30CTH aJbTEPHATUB Ha OCHOBE ONTHMAIBHOTO
UCAIbHOTO PEIIEHUS W TMOJYYeHHUS MaKCUMAallbHOTO
YPOBHS U3 JOCTYIHBIX aJbTEPHATHUB.

Hawunyumias ansrepHaTHBa OIEHUBAETCS MEPBOA,
a HauxyJauue ajlbTepHATUBHBIE MOJXOJbl OLIEHHBA-
IOTCS KaK HyJeBas. [ kaxmoW albTepHaTUBHI Cylle-
CTBYET IPOMEXYTOUHBIH paHr MeEXAy KpalHUMU
HaWITY4YIIUMH OTBeTaMH. VIICHTUYHBIC KPUTEPHU OT-
0opa MO3BOJIAIOT MPABIIHFHO B3BECUTh OTHOCUTEIHHOE
3a0oJeBaHMe, W MMOITOMY ONTHMalbHOE 3a00JICBaHMUE,
TpeOyromee BHHMAaHHS, BBI3BIBACT TPEBOTY. 37eCh
npenacraBieHsl mwark aias texauku TOPSIS.

TOPSIS paccmarpusaet 3anaay MCDM ¢ m-ainb-
TepHATHBAMH KaK F€OMETPUUECKYIO CUCTEMY C M TOU-
KaMHU B n-MepHOM npocTpaHcTse [15]. OcHOoBHas KOH-
HEenIus 3TOr0 METO/a 3aKJII0YaeTcsi B TOM, UYTO BBI-
OpaHHasi ambTEpHATHBA JOJDKHA MMETh HanMEHbIee
reoMeTpuueckoe paccrosinue ot PIS m HamOonbiuee
reoMeTpudeckoe paccrossare ot NIS. Obmiee mpenmo-
noxxenue 1 npumeHenust TOPSIS cocrout B ToM, uTo
KPUTEPUH HOJDKHBI MOHOTOHHO YBEIMYHBATHCS HIIH
YMEHBIIATHCS, YTOOBI MOYKHO OBLIO JISTKO MACHTH(H-
uuposath PIS u NIS.

KJIACCHYECKHU AJITOPAUTM TOPSIS

Ilae 1: Co3gaHue mporecca IpUHITHS PeIIeHUH
(DM).

HactpoiiTe MmaTpuily pemieHu ciaeayonmm oopa-
30M:

A.v Cpl Cp? pq

3mecs | — amprepHaTHBHBIA uWHIeKC (I =
1,2,...q); N — KOJIMYECTBO MOTCHIHAILHBIX YaCTCH,
m — ungekc kpurepust (m = 1,2,...p).

OnemeHTH! Ry, Ro,..., Rq onpenernsior xputepun, B
TO Bpems Kak Ai, Ao,..., Ap ONpEAesIoT ambTepHa-
THUBBI.

Illaz 2: PacdeT HOpMaIM30BaHHOW MaTPHIIBI pe-
menuii (NDM)

UroOBl MpeACTaBUTh OTHOCUTENBHYIO 3 dexTHB-
HOCTb anbTepHatuB, NDM crpoutcs cienyomumm o6-
pasom:

Cc
NDM = L, = —=

q
=1

Cim

Ilaz 3: OnpeneneHue B3BEHICHHOW HOPMaIHU30-
BaHHOU MaTpuusl pemeHnit (WNDM).

ITyreM yMHOMEHMS KaXKAOTO 3JIEMEHTa Ka)kJOro
ctonbiia NDM mnonyyaetcst B3BEUICHHAST MaTpHILIA pe-
IIEHUN:

V="Vm= Wy X Ly

Ulae 4: Uneatndukamms PIS u NIS

PIS (I*) u NIS (I7) ompenensrorcs cieryomum
00pa3oM B TepPMHIHAX B3BEIICHHOW MAaTPHIIBI PEIICHUH:

NIS =1~ ={v, V5, ...V}

31ech,

Vn = {mini(Viy,)if m € J); (maxi(Viy)if m € J')}

3neck J' cBsizaH ¢ Oecrone3HbIMH (QYHKIHIMH, a J
— CBSI3aH C II0JIC3HBIMM CBOMCTBaMU.

ILlaz 5: PaccTosiHUE KaXK[IOW albTEpHATUBBI OT
PIS u NIS

St = \/mezl(v,; V)3 1l=12,..,q

S = S — Vi) 1= 12,000
3nech | — aJbTepHATHBHBIA MHICKC; M — HHICKC
KPHUTEPHSL.
Ilae 6: OTHOCUTENBHAS OJIM30CTh K HICATBHOMY
peLeHuto
OTHOCUTENbHAs OJIM30CTh MJCAJIBbHOIO PELICHUS
paccUUTHIBACTCS CICAYIOMINM 00pa3oM:

S
C=——————0<( <1
PS4 S t

Llaz 7: YnopsiiourBaHue NpaBuiia IpUOpUTETa

PamwxupoBaHue  BBINIOJNHSETCS HAa  OCHOBE
3HAYEHMI Ci, Ooiee BBICOKOE 3HAYCHHE
OTHOCHTENIFHOTO CpOJACTBAa HMeeT Ooiee BBICOKHUI
pEeNTHHT U, CIEeI0BATENBHO, JIydlIyI0 3(HEKTUBHOCTh
anbTepHATUBBL. PaHKupyiTe IpeaouYTeHuUs B IOPSAKE
yOBIBaHMS, 4TOOBI CPaBHHTH JYHIIYO
TIPOU3BOUTEIBHOCTD ABTEPHATHBEI.

INPUMEHEHHUE METOJA TOPSIS

YenoBek xo4eT BHIOpATh aBTOMOOMIIb AJIsI CBOEH
cembr. UTOOBI BBHIOpATh IydYIIWA aBTOMOOWIb, OH
HaHuUMaeT koMaHay u3 Tpex (I = 3) skcnepToB (Jui,
NPUHUMAIOLINX PeLIeHus), npeactaBieHHsx D = {Dy,
D;, D3}. Chauama »KcCHepTsl BBIOMpAIOT YETHIPE
JYYIIUX CaJIOHA JIETKOBBIX aBTOMOOMIIEH B ropojie A =
{Civic, Corolla, Swift, Hyundai} u onpenenser getsipe
KpuTepust oueHkH, npezacraBieHHsle C = {Style,
Safety, Fuel Efficiency, Spaces} (C = {Cruib (St),
Bezomacuocts (Sa), TormeHas addextrBHOCTH (FE),
Pacxonst (Exp)})., 4ToOBI BEIOpaTh OMMH M3 JIYUIIHX
JIETKOBBIX aBTOMOOMJIEH CPEH YEThIPEX aBTOMOOHIIEH.

_ {KpHTepHﬁ BBIT'O/|bl
" | Kpurepuii ueHsl

Xq: Ctuab
X,: besomnacHocTb 1>
3. ToninBHast 3¢ PeKTUBHOCTD
= {X,: Pacxo/b1
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PELIEHUE C TOPSIS

Meton TOPSIS Oyner npowUIFOCTPUPOBAaH C
MIOMOIIBIO 3aJlauydl BBIOOpa TPAaHCIIOPTHOTO CPEJCTBA.
3nech Habop anbrepHaTuB A = {Civic, Corolla, Swift,
Hyundai}, a Habop kpurepueB ouenku C = {CTuib

(St), bezomacHocts (Sa), TormmBHas 3GHEKTUBHOCTH
(FE), Pacxon (Exp)}.
Llaz 1: TlocTpoeHue MaTpHUIbl pEILICHUH
Marpuia pereHuid npuBeaeHa B TaOJIUIIE HIXKeE.

Tabuuma 1
Martpuua pemennii D = [X;j]mxn
JlerkoBbie aBTOMOOMIH CTtujnb be3onacHocTh TonsauBHasi 3¢ (heKTHBHOCTH Pacxoabl
Civic 7 9 9 8
Corolla 8 7 8 7
Swift 9 6 8 9
Hyundai 6 7 8 6
Llae 2: Hopmanu3zanus
Hcnonp3ys crenyronyio GopMyIiIy, MoIydaeM:
Tab6muma 2
Pacuer |Yi%; xl-zj
ABTOMOOMIH Ctiiib be3onacHocTh TonsauBHast 3pheKTHBHOCTH Pacxoanbl
Civic 49 81 81 64
Corolla 64 49 64 49
Swift 81 36 64 81
Hyundai 36 49 64 36
m
> 230 215 273 230
15.17 14.66 16.52 15.17
YT10OBI HOPMATH30BATH MATPHUILY PEIUICHUH, pa3IeiM KaX Iy 3aIich Ha ’Z:’;l xizl- :
Tabmuma 3
Hopmanusosannas Matpuna pemenuit R = [13;]mxn
JlerkoBbie aBTOMOOMIH Ctuiab | be3onacHocth TonuinBHast 3¢ GeKTHBHOCTH Pacxoasbl
Civic 0.46 0.61 0.54 0.53
Corolla 0.53 0.48 0.48 0.46
Swift 0.59 0.41 0.48 0.59
Hyundai 0.40 0.48 0.48 0.40

[llaz 3: PacueT BecOBOI MaTpHIlbl

Beca, mnpucBOCHHBIE KPUTEPUSAM SKCHEPTAMH
(MuaMu, TPUHUMAOIUME — PEIICHUS), 3aJaloTCs
MaTpHLEH.

W = [w; (BezonacHocts) = 0,1, w2 (Okpyskaromias

Ilar 4: Pacier WNDM R = [1ij]inxn

UroOer momyunte WNDM, MBI yMHOXaeM
Kaxaslil crosidoery NDM B Tabmure 3 Ha Beca BECOBOTO
BEKTOpa Wj, BEIYHMCIICHHBIC Ha Imare 3.

cpena) = 0,4, wsz (BsicokokBamuduimpoBaHHas
pabouas cuna) = 0,3, wa (3arpatsr) = 0,2].
Tabnnma 4
Marpunua B3BelIEHHBIX HOPMATH30BAHHBIX pelnenuii R = [r'; ilmxn
Bec w; 0.1 0.4 0.3 0.2
A Ctuasb Be3onacHocTh TomnBHas 3 GeKTHBHOCTH Pacxoabl
Civic 0.046 0.244 0.162 0.106
Corolla 0.053 0.192 0.144 0.092
Swift 0.059 0.164 0.144 0.118
Hyundai 0.040 0.192 0.144 0.080

Llae 5: Pacuer PIS u NIS
Yroo6s! Haiitu PIS A*:
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[TomoxuTenpHOE HACATHLHOE pPEeUICHUC

Tabmuma 5

KpuTtepuu Boirogel € J* Kputepuu cToumMocTu € J~
A Ctuisb BesonacHocts | TominusBHas 3pQeKTHBHOCTD Pacxoabl
Civic 0.046 0.244=v; 0.162=v3 0.106
Corolla 0.053 0.192 0.144 0.092
Swift 0.059=v;] 0.164 0.144 0.118=v;
Hyundai 0.040 0.192 0.144 0.080
Urak, A" = {0.059, 0.244, 0.162, 0.080}.
UroOsr HaiiTu NIS A™:
Tab6muma 6
OTpunaTenbHBIA HACATHHBIA PEIICHIE
KpuTtepuu Boirogpl € J* KpuTtepuu cTOUMOCTH € J~
A Ctuinb BesonacHocty | TonauBHast 3pPheKTHBHOCTH Pacxoabl
Civic 0.046 0.244 0.162 0.106
Corolla | 0.053 0.192 0.144 0.092
Swift 0.059 0.164 =v, 0.144 =v; 0.118
Hyundai | 0.040=v; 0.192 0.144 0.080 =v,
Urax, A- = {0.040, 0.164, 0.144, 0.118}
Llaz 6: Onpenenute Mephl pa3elieHus IS Kax 01 albTepHATUBbBI
Pacuer Brie3ma us I[TMC A*
Tabmuna 7
Pacuer S/
n
2
CT B3 ™ PC Z(v}f ) s}
j=1
Civic (0.046-0.059)2 (0.244-0.244)? (0)? (0.026)? 0.000845 0.029
Corolla (0.053-0.059)2 (0.192-0.244)2 (-0.018)? (0.012)? 0.003208 0.057
Swift (0.053-0.059)2 (0.164-0.244)2 (-0.018)? (0.038)? 0.008186 0.090
Hyundai (0.053-0.059)? (0.192-0.044)2 (-0.018)? (0)? 0.003389 0.058
Pacuer Brle3na u3 NIS A
Tabmuma 8
Pacuer S
n
2
CT B3 ™ PC Z(v} ) s,
j=1
Civic (0.046-0.040)? (0.244-0.164)? (0.018)? (-0.012)? 0.006904 0.083
Corolla (0.053-0.040)? (0.192-0.164)? (0)? (-0.026)? 0.001629 0.040
Swift (0.053-0.040)? (0.164-0.164)? (0)? (0)? 0.000361 0.019
Hyundai (0.053-0.040)? (0.192-0.164)? (0)? (-0.038)? 0.002228 0.047
Llae 7: Pacuer RCC st upeansHoro pewenust C; ompexenwny, 49to  Civic  sBISeTCs  JIydIIUM

RCC I HI€AJIBHOTO pelieHus c;
PacCUUTHIBAETCS CIIEAYIOMIMM 00pa3oM:
S/ 0.083

CI = x M 1419
S;+S7 0.112
ToYHO TaK e MBI MOKEM TTOJTyYUTh:

C,'=0.41

Cs*=0.17

C4* =0.45

Takum o6pa3om, «Civicy SBISIETCS IJTydIINM
JIETKOBBIM ~ aBTOMOOWJIEM 1O  BBINIEYKa3aHHBIM
KpUTEPUSM OIICHKH.

BbBIBO/

B a1oi#t cTtathe MBI MOAPOOHO OOCYAMIH METON
TOPSIS u nocrpomnu rpaduuecKylo MoOJeNnb s
merona TOPSIS. Msr ucnonszoBanu meron TOPSIS
JUIE  BbIOOpA JIY4YIIEro JICTKOBOIO aBTOMOOWIIA C
WCIOJb30BAHUEM  THIOTETHMYECKHX  JAaHHBIX W

= 0.74(Jlyuuuit)

AaBTOMOOMIIEM TI0 BEIOPAHHBIM BBIIIE TapaMeTpam.
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AHHOTALUSA

Ienp wccnenoBaHus — CpaBHEHHE HaMOOJIEE MOAXOSININX aATOPUTMOB KIIACCH(DHUKAIINU [T TIPUHSITHS Pe-
IIeHMs, TAKUX Kak aa wid HeT, 0 uiu 1, 3a0051eBIuii Wik He 3a00I€BIINIA, TOAXOIAIIHNHI 01 Ha3HAYEHHE ITOCOOMS
WJIN HET U TaK aajee. B craTbe pacCMaTpuBarOTCA JIBa aJlropuTtMa Knaccnquaunu, aHaJIu3 OepeBa peIIIeHI/Iﬁ )4
JIOTHCTUYECKUH perpecCHOHHbIN aHanu3. OCHOBHOE BHUMAaHHE YJeIsAeTcs IPUTr0JHOCTH aIrOPUTMAa K BEIOpaHHOH
chepe uccnenoBanus. B pe3ynbrarte onpeaeseHo, YTo JIOTUCTHICCKHUIA PErPECCUOHHBIN aHaIN3 SBISICTCS OoJiee
MNPpUTrOAHBIM IAJIsI IPUHATUSA pemeHfo’I HOZ[O6H01"0 TUIIA.

ABSTRACT

The purpose of the study is to compare the most appropriate classification algorithms for making a decision,
such as yes or no, 0 or 1, sick or not sick, qualifying for benefits or not, and so on. The article discusses two
classification algorithms, decision tree analysis and logistic regression analysis. The focus is on the suitability of
the algorithm for the chosen field of study. As a result, it was determined that logistic regression analysis is more
suitable for making decisions of this type.

KiroueBble cjI0Ba: anropuT™ KiacCU(UKAIIUK, IPUHATHS PEIICHU, aHaIu3 AepeBa PeleHHH, JOTUCTHYe-
CKHUI perpecCUOHHBIA aHaNIN3, UHTEJJIEKTYyalIbHbIM aHAJIU3 JaHHBIX.

Keywords: classification algorithm, decision making, decision tree analysis, logistic regression analysis, data
mining.

CuctemMbl TONAEPKKH TIPUHSATHS PEILICHUH, WIH
KOMITBIOTEPHBIE aBTOMATH3HPOBAHHBIE CHCTEMbI HC-
TOJIB3YIOTCS JAJIsl IPUHATHS PELICHUs] OCHOBBIBAsICh Ha
BXO/IHBIX IaHHBIX, TIOMOTAIOIIMX OBICTPO M TOYHO OIIe-
HUTb CUTyauuto ¥ npuHaTh pemenue. CIIP ucnomns-
3yIOT pa3HOOOpa3HbIE aHATNTHYECKUE METOAbI B 3aBHU-
CHUMOCTH OT THIA 3aJadd, KOTOPYI0 MM HEOOXOAMMO
BBIITOJIHUTG IS JAJIBHEHIIETO MPHUHATHS DEIICHUS.
[lonsATHE WHTENIEKTYaIbHOTO aHAJN3a JaHHBIX, IIH-
POKO pa3BUBAIOIIEECs B HACTOSIIIEE BpeMsI, 0COOCHHO B
001acTH, KOTOpPOE TOJIE3HO [UI COKPAIIEHUS YeoBe-
YeCKOro TpYy/a, COOTBETCTBEHHO TaKke 04eHb dddek-
TUBHO 17151 ucnionb3oBanus B CIIIIP [1].

OpfHUM U3 IUPOKO UCHOIBb3YEMBIX METONOB HH-
TEJIEKTYaJIbHOTO aHaldu3a JAaHHBIX SIBISIIOTCA CH-
CTEMBI, CO3/al0IIne KIaccu(puKaTopsl. B MHTEIIEKTY-
IFHOM aHAJIM3€ JaHHBIX aJITOPUTMBI KiIacCH(UKAINU

CTIIOCOOHBI 00padaTEIBaTh OIPOMHBINA 00BbeM HH(OpMa-
muu. B nanHo# paboTte OyzmeT paccMOTpeHO Ba BHIA
JITOPUTMOB KJIacCH(HUKALINK, aHAIN3 JICPEBA PEIICHNUS
U JIOTUCTUYECKUHN PErpecCUOHHbIN aHanu3 [2].

JlepeBo pelieHuii — 3T0 KOHTPOIUPYEMBIH alro-
pUTM 00y4eHUsI, KOTOPBIHA HIeaTbHO MOAXOIMT VIS 3a-
Jad KIacCU(pUKAINY, TIOCKOJIBKY OH MOXKET YHOPSIIIO-
YUBaTh KJIACCHI Ha TOYHOM ypoBHe [3]. OH pabortaer
Kak OJIOK-cxeMma, pa3felsis TOUYKH JaHHBIX Ha JIBE IO-
XO0’KHE KaTETOPUH 32 pa3: OT «CTBOJIA AEPEBa» JI0 «BET-
Bel» M «INCTHEBY», TJIe KaTETOPUH CTAHOBATCS Ooiee
CXOJTHBIMHU B KOHEUHOM utore (puc 1). 310 co3naer Ka-
TErOpHY BHYTPH KaTErOPHii, YTO MO3BOJISIET OpraHude-
CKYI0 KJIacCH(MKAIMI0 C OTpaHMYEHHBIM dYelloBeYe-
CKUM KOHTPOJIEM.
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KopHeBom y3zen

Moppepeso

Y3en pelueHus
Jluctosoi ysen

JlnctoBown yzen

INuctoBoi ysen

Y3en pelueHus

Jluctoeomn y3en

JluctoBoin y3en

Puc. 1. lpe6o pewenuii

UroObl co31aTh [epeBO pEIICHH, aJTrOpUTM
HAa4YMHACT C PACCMOTPEHUS BCEX AOCTYIHBIX (QYHKIHI
(Taxke Ha3BIBACMBIX «aTpUOyTamMm») BXOIHBIX JaH-
HBIX. 3aTeM OH BBIOWMpaeT (YHKIHIO, KOTOpas JydIle
BCEro pa30MBaeT JaHHbIE Ha pa3HbIe KJIAacChl I KaTe-
rOpuU. DTOT MPOLECC MOBTOPSIETCS Al KAXKIOT0 pas-
JIETICHUS], TIPH 9TOM aJITOPUTM BBIOMpAET QYHKIIHIO, KO-
TOpast JIy4llle BCEro pasieiseT NaHHbIE Ha KaXIOM
mare. [Ipouecc npogomkaeTcst 10 TexX HOp, MOKa Je-
PEBO HE BHIPACTET MOJHOCTBIO MIIH IOKa HE OyneT J10-
CTUTHYT KpPHUTEPHUH OCTaHOBKH (HalpHMep, MaKCH-
MaJlbHas TIIyOMHA JepeBa WM MUHUMAaIbHOE KOJInYe-
CTBO BBIOOPOK B JICTOBOM y3i€e) [4].

IMocne co3nanms nepeBa penIeH i ero MOXXHO Hc-
MOJIb30BATh Ul TPOTHO3MPOBAHUS HOBBIX BXOJHBIX
JaHHBIX, CIIeys MO IyTH BHU3 IO JIepeBY Ha OCHOBE
3HA4YEHHUH PU3HAKOB BXO/HBIX JaHHBIX.

JlepeBbsi pelieHH JIETKO HWHTEPIPETHPOBaTh U
MOHUMAaTbh, U OHH MOTYT 00pabaThiBaTh KaK HENPEPHIB-
HblE, TAK U KaTeropuajibHble qanHbie. OIHAKO OHU MO-
T'YT OBITh CKJIOHHBI K IIEPEOCHAIIIEHUI0, OCOOCHHO €CII
JIepeBy IO3BOJISIFOT PACTH CIMIIKOM TIiTy0oko. UToOBI
CMSITYUTH 3TO, MOXKHO HCIOJIb30BaTh TAKHE METOJBI,
Kak oOpeska (yJajieHue BeTBe! C JiepeBa) Mild OTpaHu-
YeHHE MaKCHMaJIbHOM TITyOnHBI iepeBa [5].

B mammHHOM 00y4eHNH 1epeBO PEIeHUI MOXKHO
OIpEIeTINTh KaK HemapaMeTpUYeCKHid KOHTPOJIUpYe-
MBI aIropuUTM. DTOT AITOPUTM HCIIONB3YET Pij Ape-
BOBHUJIHBIX CTPYKTYp Ha OCHOBE OJOK-CXEM, OCHOBAaH-
HBIX Ha «eCIH-MHa4Ye». JTO JaeT NPOTHO3BI, IOIy4YeH-
Hble B pe3yJibTaTe II0CIEA0BATENbHOCTH Pa3ZeIeHHi
Ha OCHOBe Npu3HakoB. OH HAaYMHAETCSH ¢ KOPHEBOI'O
y37a, Balled MepBOW TOYKH 3pEHHSA. DTO 3aKaHUHMBA-
eTcsl pellIeHUEeM, IPUHATBIM JINCTHIMU (TepMHHAIBHbIE
Y3JIBL: IPUHUMAETE JIM BBl HJIM OTKJIOHSIETE MpeIoxKe-
HHE).

OpHaKO MPAKTHYECKH BO BCEX ATUX CHUTYAIHAX
JIOTUCTUYECKas perpeccus sBisieTcst Hanboee Mmoaxo-
JSIIAM METOIOM JUISl MOJIEITUPOBAHUS BapHAaLlM1 3aBU-
CUMOW MepeMEeHHON C y4eToM Habopa He3aBUCHUMBIX
HePEMEHHBIX IS OTy4YeHHs OMHAPHOTO pe3yibTarTa.

B norucruyeckoil perpeccuu 3aBUCHMAas Iepe-
MEHHas MMeeT TOJIbKO JBe Karteropuu. Kak mpaBmio,
MOSIBIICHIE COOBITHSI KOIUpPYeTCs Kak 1, a ero oTcyT-
ctBue — Kak 0. Mimest B BuAy, 4TO KOAUPOBAHUE MeE-
HSCT CUTHald KO3((QHUIMCHTOB W, CIICAOBATECIbHO, MX
COJIepXKATENbHYI0 HHTepHpeTanuio [6]. UToOk! yurie
MMOHATh, KaK paboTaeT JIOTUCTHYECCKAs pPErpeccus,
HEOOXOAMMO IOHSATH JIOTUKY PErpecCHOHHOTI0 aHAIN3a
B nenoM. Kiaccuueckast Mojiens TMHEHHOI perpeccuu
MIPEICTaBISAETCS B BUIE:

Y=a+ X+ ¢

Y mnpexacraBiseT 3aBHCHMYIO IEPEMEHHYIO, TO
€CTh TO, YTO MBI IBITAEMCS TOHSATH/OOBICHUTE/TIPEI-
cKazaTh. X MpeACTaBIseT OO0 HE3aBUCHMYIO Tepe-
MeHHYI0. Todka nepeceueHns (o) IpeICTaBISICT 3HAYE-
Hue Y, koraa X paBHO HyJro. KoaddumueHT perpec-
cuu () mpencTaBiseT U3MEHEHUE, HaOMo1aeMoe B Y,
CBSI3aHHOE C yBEJIMYEHHEM Ha ofHy eauHuiyy X. Cto-
XaCTHYECKUil wiieH (&) mpecTaBisieT OUMOKY MOZEIH.
TexHUYECKH MOXKHO OLIEHUTh, CYIIECTBYET JIU JIUHEH-
Hasl CBSI3b MEXIy 3aBHCHMON mepemeHHOH (Y) U pas-
JUYHBIMHA HE3aBHCUMBIMHU TiepeMeHHBIMU [7]. Kpome
TOT0, MOJIEJb TI03BOJISICT HAOIIOJATh 32 BEIMIHHOM (-
(exTa U MPOBEPTH CTATUCTUICCKYIO 3HAYUMOCTH KO-
3¢ ¢UIIeHTOB (3HAYCHUE P U JTOBEPUTEIHHBIC HHTEP-
BaJIbl).

JlorueTndeckyro perpeccrio MOXHO HHTEPIIPETH-
poBaTh KaK YacTHBIN ciy4ail 0000IMEeHHBIX JTHHEHHBIX
Mojienel, B KOTOPBIX 3aBUCHMast TIepEeMEHHas ABIISIEeTCS
JTUXOTOMHYECKOH [8].

ITockonbky 3aBHCHMAas IEpeMeHHAasI B JIOTUCTHYC-
CKOHM MOJIeNIM IPUHUMAET TOJIBKO /1Ba 3HadeHwus (0 umu
1), BepOATHOCTb, MpeICKa3bIBacMass MOACIBIO, TaKKe
JIOJDKHA OBITH OTpaHUYeHa STHM UHTepBaioM. Korma X
(He3aBHCHMasl IepeMeHHas ) MIPUHUMAET OoJiee HU3KUE
3HAYCHUS, BEPOSATHOCTH NPUOIIDKaeTcs K Hymwo. U
HA000POT, [0 Mepe yBeIWIeHUsT X BEPOSTHOCTH MPU-
ommkaeTcs K 1. YYuTeiBas, 4To OMHApHAS IPUpPO/Ia 3a-
BUCUMOMI NepeMEHHON HapylIaeT HEKOTOPbIE JOIMyIIe-
HUS TUHEHHON MoJienn (TOMOCKEIACTHYHOCTD, JTMHEH-
HOCTh, HOPMAJIbHOCTB), HCIIOJNIb30BAaHNE JMHEHHON
MOJIENH UIS aHan3a OMHAPHBIX IEPEMEHHBIX MOXKET
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MIPUBECTH K HEAP(PEKTUBHBIM U CMEIICHHBIM KO3 hu-
IIEHTaM.

st Gosiee ETaIBHOTO PacCMOTPEHHUS JIOTUCTHU-
YEeCKOW perpeccuy HeoOXOAUMO MPHUBECTH PealbHBIN
NpUMEp HCIIOJIb30BaHMs 3TOro anropurMa. Paccmor-
PHM 3aBHCHMOCTB Pa3BUTHs Juabera OT BO3pacTa Uc-
IBITYeMBIX (pHC. 2).

U3 puc. 2 04eBHAHO BUJIHO, YTO BO3pacT 3a00JIEB-
X WCTBITYEMBIX IpUMepHO Bapbupyercs oT 40 mo
50. B manpHelimeM OBUIO BBIYMCIEHO, YTO CPEIHHHA
BO3pacT ucbITyeMbIX: 49.24 roga. Cirygan ObLUTH 3aKO0-
IUpoBaHHI Kak | (pasBuics auadet) u 0 (He pa3BHUIICS).
TeHneHIMS OYEHb YETKas: C BO3PACTOM YBEIHUHBa-
€TCsl KOJIMYECTBO JIFOJICH C JMarHO30M XapaKTEePHBIM

IUIsL SHIOKPUHHBIX 3a0oneBanuii. IHTYHTHBHO ITOHAT-
HBI c1oco0 HaOIOIEHUS 32 OTOW 3aKOHOMEPHOCTHIO
COCTOMT B TOM, YTOOBI M3yUUTh KOJIMYECTBO CIIy4acs,
UCIIONB3Ysl CPelHee 3HAYCHUE B KauecTBE IapaMmeTpa
JUIsl cpaBHeHus. Hampumep, y ntozieil Bellie cpegHero
Oouiblle ciydaeB 3a00JeBaHus, a y JIIOAEH HUXKE cpell-
Hero OoJplIas KOHIIEHTPALUs MPUXOIUTCS Ha KaTero-
puro «He 6osen». To ecTb TpaduK MOKA3BIBAET, YTO CY-
LIECTBYET CBS3b MEXIY BO3PACTOM M SHIOKPHUHHBIMU
Oone3HsAMU. VIMEGHHO B 3TOM CMBICIIE JIOTUCTHYECKAs
perpeccust HHOOPMHPYET O BEPOATHOCTH BO3SHHKHOBE-
HUS COOBITHS, 3aKOAUPOBAHHOTO KaK 1, B JAHHOM CIIy-
yae pa3BUTHsA Oose3HH. B Tabmume | mpencTaBieHB
JJaHHBIE 110 BO3PACTHBIM TPYIIIaM.

00000000000 00000000000000000000000000000000000000000000000000000000000000:000

&
0 00 @ o 000000000000000000000000000000000000 ¢ [ ] L 1 [ BN J
0 20 Bospact 60 80
Puc. 2. 3asucumocmo pazsumus ouabema (boaen ouabemom/He bonen) om 6o3pacma ucnvimyemvix
Tabmuuna 1.
JlaHHBIE 110 BO3PACTHBIM TpyNIaM

lpynna no Bospacty 0 1 KonnuectBo NcnbITyeMbiX
0 5 5
10 54 54 54
20 193 193 193
30 427 427 427
40 1163 1163 1163
50 2104 2104 2104
60 386 386 386
70 44 44 44
80 - 4

HOCMOTpCB Ha HOCJ'IC,Z[HI/Iﬁ CTOJ'I6CII, MOXHO
HpHﬁTH K TOMY K€ BbBIBOJY, YTO WU Ha pHUC. 2: yeM
CcTapuie BO3pacT, TEM BbIIIEC BEPOATHOCTDb pa3BUTUSA SH-
JAOKPHUHHBIX 3a00JICBaHUIA. I[OHOJ'IHI/ITCJ'ILHLIM BapuaH-

TOM BU3yaJIM3allu B3aMMOCBSA3U MCKIAY 3TUMU IICPC-
MCHHBIMMU ABJIACTCS Fpa(l)I/I‘IGCKOC MpeaACTaBJICHUC IPO-
ICHTa 3a00JIEBIINX JUIA Ka)KHOf/'I BO3paCTHOI>i TpyIIIbI

(puc. 3).
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Puc. 3. l'ucmoepamma passumus ouabema (boren ouabemom/He bonen)

Mpbl HaONrOaeM TMOJIOKHUTENBHYIO KOPPEISILIUI0
MEXJIy BO3pacToM (0Ch X) M BEPOSITHOCTBIO Pa3BUTH
SHJIOKPHHHBIX 3aboneBanuii (ocb Y). Jlorucrudeckas
perpeccusi COOOIIUT O HAINpPaBICHUH, BEIUYUHE W
YPOBHE CTaTUCTHUYECKOW 3HAUYMMOCTH 3TOM B3aUMO-
cBsi3u. MccnenoBaTenb JOMDKEH HCIIOIb30BaTh JIOTH-
CTHYECKYIO PErPEeCcCHI0, KOT/Ia 3aBUCUMas TIEpEeMEHHAs
SBIISICTCS KAaTErOpUANbHOW W OWHApHOW. YUWTHIBaf,
YTO MHOTHE NTEPEMEHHBIE B TyMaHUTapHBIX HAyKax siB-
JSTFOTCS KATETOPHUaIbHBIMU, OUCBH/IHBI aHATTUTHIECKHE
MPEUMYIIECTBA, CBSI3aHHBIC C NMPABWIBHBIM IIPHMEHE-
HHEM U MHTepIIpeTalen JIOTHCTUIECKON perpeccuu.

Hmeercs naTh cTaquil JIaHUPOBAHUS JIOTUCTUYE-
ckol perpeccud. IIepBblil aTan 3aKiI04acTCs B ONpee-
JICHUU MCCIIEJI0BAaTEeIbCKOTO BOIMPOCa, AJISI KOTOPOTo
3aBHCHMas TIEPEMEHHas!, €CTECTBEHHO, JUXOTOMUYHA.
Hanpumep, B nccriegoBaHusx B 00JacTH 3ApaBoOXpa-
HEHUsI, OOBIYHO HCIOJIB3YIOTCS CIIEAYIONIHE TTePEMEH-
HBIC: XHI/yMep; OoJieH/He OOJeH; KypsIIHii/HEeKyps-
LIIUH.

Ha BTOpOM 3Tane He00X0 MO COOMIONATH TEXHHU-
yeckue TpeboBanus. HecmMoTpst Ha TO, 4TO JIOTHCTHYE-
cKas perpeccust 0osiee THOKasi, YeM JIpyrue CTaTUCTHU-
YeCKHe METOJbl, OHa UYyBCTBHUTEJIbHA, HANpPHUMEpP, K
npobieMaM MyJNbTHKOJUIMHEAPHOCTH (BBICOKHH Ypo-
BEHb KOPPEIALNU MEXAYy HE3aBHCUMBIMH II€pEeMEH-
HbIMH). CyIIECTBYIOT Pa3IHUHbIE MPOIETYPHI I MU-
HUMU3aIUU 3TOH npobiembl. CaMblil IPOCTONW — yBe-
JMYUTH KOJINYECTBO HAOIIOICHUH.

Ha tpersem sTame uccnenoBarenb JOJKEH OLe-
HUTb MOJIENb. UeTBEPTHIM 3TANOM SIBISIETCS HHTEPIpE-
Talys pe3yiabTaToB. B oTimune oT nuHENHHON perpec-
CHH, B KOTOPOH KO3 PHUIIUEHTHI JIETKO HHTEPIIPETHPO-
BaTh, OLICHKH, IIOTy4YEHHBIE B JIOTUCTUYECKON MOJEIH,
MeHee HHTYUTHBHBIL. HakoHe, nccinenoBaTens JOKeH
MOATBEPANTh PE3YIbTATHl, MOIYYECHHBIE C MOMOIIBIO
BBIOOPKHU MCXOJHOTO Habopa MaHHBIX. DTa MpoIeaypa
MpUAAeT pe3yabTaTaM UCCIIeOBaHNS OOJBIITYIO JOCTO-
BEPHOCTh, OCOOCHHO TPH paboTe ¢ HEOOJIBIINMH BBI-
oopkamu [9].

Jlorucrudeckas perpeccusi U JepeBbd paziauya-
JOTCSL T€M, KaK OHM CO3Jal0T I'paHMIbI PELIeHUH, T. €.
JIUHWUM, TIPOBEACHHBIC JUIA pa3elieHUs pa3HBIX Kiac-
coB. JlepeBbsl pelIeHUN [ENAT NMPOCTPAaHCTBO Ha BCE
6osee 1 Oosiee MeJIKHe 00JaCTH, TOTAa KaK JIOTUCTHYE-
CKasi Perpeccust COOTBETCTBYET OJHOW JTMHHHU, YTOOBI
pa3IenuTh MPOCTPAaHCTBO POBHO Ha JBe dacTH. OxHa
JTUHEWHas TPaHHIa WHOTJa MOXET OTPaHUIHBATH JIO-
THCTHYECKYIO perpeccuto. B aTom mpumepe, rme nBa
KJlacca pasjesieHbl SIBHO HEJIMHEHWHOW IpaHULEH, MBI
BHIVM, 9TO JICPEBbS MOTYT JyHIIE OTPaXkaTh pa3ene-
HHUE, 4TO MPUBOJAUT K MPEBOCXOIHOU MPOU3BOAUTEIIb-
Hoctu kinaccudukarmu [10]. OmHako, KOrga KJIACChl
IUIOXO pa3fesieHbl, 1ePeBbs MOIBEP>KEHBI Iepeodyde-
HUIO 00y4alomMX AAaHHBIX, MIO3TOMY IIPOCTas JUHEH-
Hasl TPaHMIIA JIOTUCTUIECKOM perpeccuu ydiine 00600-
mfaeTcs.

Korpga meio 10XoauT 10 TOYHOCTH IMIPOTHO3ZUPOBA-
HUS, JOTHCTUYECKas perpeccusi o0braHo syume. On-
HAKO MOKHO MPOBEPUTH 3TO Ha COOCTBEHHOM Habope
JAHHBIX, BBHIITOIHUB MEPEKPECTHYIO MpoBepKy. Heod-
XOJMIMO OOpaTHTh BHUMAHHUE, YTO CPaBHUBATH J[BA Me-
TOJIa CJIOKHO, NOCKOJBKY JIOTHCTHYECKas Perpeccus
TpeOyeT, 4TOOBI BBl BPYUHYIO BEIOMPAIH YCIOBHUS B3a-
HUMOJICHCTBHUS, TOT/Ia KaK JEPEBbsl PETPECCHH 3TOTO HE
JIeNaroT.

BeiBoabl. IlpuHuMas BO BHUMaAHUE pa3iIvyus,
PaccCMOTpPEHHBIX METOJIOB, KOT/Ia IIPOBOANUTECS aKaze-
MHUYECKHAN aHalM3 U HEOOXOIUMO CIENaTh BBIBOJBI O
TOM, YTO Ha YTO BJIMSET, MOKHO C YBEPEHHOCTBIO CKa-
3aTh, YTO JIOTUCTUYECKAs PErpecCUsl 4acTO HAMHOTO
MIPEBOCXOAUT AepeBbs pemieHuil. Ho ecau nenb co-
CTOUT B TOM, YTOOBI C/IENATh MPOTHO3 WJIH OXapaKTe-
pHU30BaTh JaHHBIC, JIOTUCTHYECKAsT PErPEcCHs YacTo
SBJISICTCS TUIOXUM BEIOOPOM.
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