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Beryn. Po3pobka iHTenekTyarbHUX iH(GOpPMAIITHUX CHUCTEeM, SKi IPYHTOBaHI Ha 3HAHHAX, —
OIVH 3 HANPSAMKIB IITY4HOTO iHTenekTy. lIpm moOymoBi TakWX CHCTEM NPIOPUTETHHM € BUSBICHHS
3HAHb BHCOKOKBaTiI(DiIKOBAHUX EKCIEPTIB, iX 3aCTOCYBAHHS 1 JOCTIIPKEHHS IS PO3B’A3aHHS CKJIATHUX
MPAaKTUYHUX 3a7ad. 3HaHHS, 1[0 HAKOIWYEHI eKCIIepTaMH, MPEACTaBIAIOTECS Y BUIIISAI KOHKPETHUX
MpaBWJI PO3B’SI3aHHA TOCTaBJIeHOI 3amadi. Po3poOka iHTeNeKTyalbHUX I1HQOPMALIHHUX CHCTEM
MOB’s3aHa 3  IMITAIliEF0 HECTPYKTYPOBaHUX 1 CIaOKOCTPYKTypoBaHHX mpobieM. OKpiM IbOTO,
JMOCTIDKEHHST B 1Ii€i oOmacTi TOB’sA3aHI 3 PO3pOOKOI0 MojeNnell BUTSATAHHSA, NPEACTaBICHHA i
CTPYKTypH3aIlil 3HaHb.

Pesynbratu gociaimxenb. OfHic0 3 HAWOUTPI BaXXIMBUX MpoOIeM, IO XapaKTepHi s
CHCTEM, sIKi TPYHTOBaHI Ha 3HAaHHSX, € MpoOjeMa MpeAcTaBiIeHHs 3HaHb. Lle MOsCHIOETbCS TUM, IO
(¢opma mpencTaBiIeHHSI 3HaHb POOWTH ICTOTHMH BIUIMB HA XapaKTEPUCTHKU 1 BIACTHUBOCTI CHCTEMHU.
[Ipu mpoekTyBaHHI MOJIENi MPEICTABICHHS 3HAaHb CIiJ] BPAXOBYBAaTH TaKi YAHHUKHU K OJHOPIAHICTH
MpeACTaBIeHHS 1 mpocToTa po3yMiHHSA. OJHOpiAHE NPEACTaBICHHS NPU3BOIUTH 10 CIIPOILEHHS
MeXaHi3My KepyBaHHS JIOTIYHUM BHCHOBKOM 1 CIIPOIIEHHIO KepyBaHHS 3HaHHsAMH. [IperncraBneHHs
3HaHb Ma€ OyTH 3pO3YMUIMM JJIsi €KCHEPTiB i KOPUCTYBadiB CHCTeMHU. [HaKIIe yTpYTHIOETHCS
npuadaHHs 3HaHb 1 iX ouiHka. Ilpore BUKOHATH LI0 BUMOTY SIK JUISl IPOCTHX, TaK 1 JUIA CKJIAIHUX
CHUCTEM JIOCUTb CKiaaHo [1].

[IponykuiiiHa Monens MpeACcTaBiIeHHS! 3HaHb € NOCUTHb €()EKTUBHOIO Ul IHTENEKTyaJbHOI
CHCTEMH, 110 pO3polnseThca. BoHa mpaiioe 3 OPOCTUMH CKJIAJOBUMH 3HaHHA — (akramu i
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MpaBUjIaMu, 1 CIIPSIMOBaHa Ha PO3B’S3aHHS MPOCTUX, OAHOPIAHMX 3aaad. [IpoTe cmif 3a3HAYNUTH IO
HEJIOJIIKOM AaHOi MOJIENi € HEMOKIIUBICTh €()eKTUBHO OMHMCATH MTPAaBUIA 3 BUKITIOUCHHSIMHU.
[HTeNnekTyanbHa cucTeMa MIarHOCTHKHM 3aXBOPIOBAHb € CHCTEMOI0 HEYITKHX MPOAYKIIH, 10
BUKOPUCTOBYE 3HAHHS Y BUIJIAII JIHIBICTUYHUX 3MiHHMX. JliHrBicTMuHa 3MiHHa (JI3) — 3MiHHa, sika
HaOyBae CBOIX 3HAYeHb 3 MHOKUHH JIIHTBICTUYHUX TEPMIB 1 XapaKTePU3Y€EThCsI apaMerpamu [2]:

< X,T(X),E,G,M >, (1)

ne X — wassa niarsicruunoi 3minuoi; T(X) = {X} — MHOXUMHA Ha3B (TepM-MHOXHHA 3MiHHOI X),
TOOTO MHOKMHA Ha3B JIHIBICTUYHHX 3HAYEHb X, KOJKHE 3 SIKMX — HeYiTKa 3MiHHA X 31 3HaYCHHSAMU 3
yHiBepcaibHOI MHOXKHHH E; X — 3HaueHHs JIHTBICTUYHOI 3MiHHOT; E = {e} — yHiBepcajabHa MHOXMWHA,
G — cuHTaKCHYHE MPaBUIIO, IO MOPOPKYE HAa3BU N 3HaYCHb 3MIHHOT X; M — CeMaHTUYHE MTPABUIIO, SKE
CTaBHTh y BIINOBIHICT, KOKHOMY 3HaueHHI0 X miHrBictmuHoi 3MmiHHOI X 11 cenc M(XR), ToOTO
HeuiTKa MHOKUHAa OOMEXEeHb Ha MHOXHHI E.

[IpeacraBuMo JIHTBICTUYHY 3MIHHY HE B 3arajibHoMy BUDIIAAL (1), a B 4aCTKOBOMY BHUTIISAI
[2]:

<X, T(X),E,{R(x,e),Vx € T(X)} >. 2

VY BupaxeHHi (2) omylleHHWH 3aluc CHHTAKCHMYHOTO TpaBuia G i 3aMiCTh CEMaHTUYHOTO
npaBuia M 3ammcaHi B SBHOMY BUTJISIII HEUITKI OOMEXeHHs 1S yCix 3HadeHb JI3.

Hampuknan, BBenemo JI3 11 mo3HaueHHS TEMIIEPATYPH TijIa JTFOAMHH:

<Temnepamypa_mina={HHU3bKa, 3HWKEHA, HOpMaJbHA, cyOpeOpuIbHa, TIOMIPHO TiIBUIIEHA
JMXOMaHKa, BHCOKA JIMXOMaHKa, HAJMIPDHO BHCOKa JIMXOMaHKa, TiNepHipeTnyHa JMXOMaHKa},
E=[20.0;42.0], {R(umswka,e), R(3umwkena,e), R(mopmansna,e), R(cydodebpmibHa,e), R(momipuo
MiBHINEHA JHUXOMaHKa,e), R(BMcoka smMxoMmaHKa,e), R(HaaMipHO BHCOKAa JIMXOMaHKa,E),
R(rimepmipernyHa TMXOMaHKa,e) }>.

PiBHSHHS HpU3HAYCHHS IS JIIHIBICTHYHOI 3MIHHOI BioOpaskae, 110 JIHTBICTUYHOKO 3MiHHOIO
X mpu3HavaeThcs 3HaveHHst x € T(X), e X € TepMOM, a MO CyTi Ile Ha3Ba HEYITKOI 3MIiHHOI 3
ypaxyBaHHSIM oOMexeHHs R(x, e):

X =x:R(x,e). (3)

PiBrstaES cency st JI3 rpae Taky & poib, SIK 1 CyMICHICTB JUTs HEUITKOT 3MIHHOI:
M(x) = R(x,e). (4)

baza 3HaHb iHTENEKTyalnbHOI CHCTEMH MIarHOCTHKH 3aXBOPIOBaHb MICTHUTh: 0azy
JHTBICTUYHUX 3MIHHUX 1 0a3y HEUITKUX TPaBUIL.

basa JMHrBICTHYHHMX 3MIHHHX CITUPAETHCS HA 1X TPaJMIliiiHe MpeacTaBieHHs y mam’sTi [2].
@®opmansHe Bu3HaueHHA JI3 — 3ajada, sfKka BHPINIYETHCS HA MACTaBI JaHUX MOMEPETHBOTO
CIIOBECHOT'0 OIHCY, SIKHH TPEACTABICHUI BepOATEHOI0 MOEILITIO.

JliHrBicTHYHI 3MiHHI A7 ycix OJOKiB mpaBui 0a3uw HEUITKHUX MpaBWI, OKpiM OJOKiB
«[lepBuHHI ckapry NamieHTa i «3arajJbHAN OIS MAIliEHTa», 00’ €THYIOTHCS B TPYIIH: CKapTH, OTIIS,
TaJbIIamis, IepKycis, ayckyabTamis [3].

[IpuBenemo ¢parMeHT omucy JIHTBICTUYHHMX 3MIHHHUX cucTeMH (00K «3araJlbHUHA Oriisij
MaIieHTa») 1 BKaXXeMO MHOXXHHY iX IJIIHTBICTHYHUX TEpPMiB. 3arallbHUH OrJIsif] TMAIlieHTa BKIIOYAE
BU3HAYCHHS: 3arajbHOr0 CTaHy Malli€HTa, HOro CBIJOMOCTi, ITOJOXKEHHS MAIli€eHTa, CTaTypH,
TEeMIIepaTypH Tija, BHPaKEHHS 1 OCOONMBOCTEH OONWYYs, CTaHy IIKIpHUX MOKPUBIB 1 MPHUIATKIB
IIKipY, BUCHUITAHD HA MIKIpi, CyJAMHHUX 3MiH, BHIUMHX ITyXJIMH, BOJOT'OCTI 1 Typropa IIKipH, CTaHy
BOJIOCCS, CTAHy HIITiB, CTaHy 3iBa, CTaHy CKIIEp, CTaHy MIAMKIPHO-XKHUPOBOI KIITKOBUHU, HAOPSIKIB,
cTany JiM(aTHUYHUX BY3JiB, CTaHy M’531B, CTaHy KiCTOK 1 CTaHy CyrJyio0iB.

Hexait (), — MHO)KMHA JTIHTBICTHYHUX 3MIHHUX OJIOKY «3arajibHUil OrJIsT MAaliEHTa:
3acanvuuti_cman_nayicuma={3a10BITbHNHN, CEPENHBOI TSHKKOCTI, BaXKKUH };

Csidomicmb={sCHa, CIITyTaHa};
Tonooicennss_nayienma={axTuBHE, IAaCUBHE, BUMYIICHE} ;
Cmamypa_xoucmumyyionanvhutl_mun={HOPMOCTEHHK, THIIEPCTCHUK, ACTCHUK };
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3picm={Hu3bKuil, HIKYE CEPETHHOTO, CEpEIHIH, BHIIE CEPETHBOT0, BUCOKH };

Maca_mina={31a4H0 HIDKYE HOPMH, HI)KYE HOPMHU, HOpMaJIbHA, BUIIIE HOPMH, 3HAYHO BUIIIE HOPMHU };
Iocmasa={npsiMa, cyTyna};

Xooa={aTakTH4yHa, CHOAacTW4HA, TEMIMapeTU4Ha, MApacHacTU4Ha, TIMOKIHETHYHA, CIaCTHKO-
aTaKTHYHA };

Temnepamypa_mina={Hu3bKa, 3HIKCHa, HOpManbHa, cyOQeOpuiIbHa, TIOMIpHO MiABHIICHA
JINXOMaHKa, BUCOKA JIMXOMaHKa, HaIMIPHO BHUCOKA JINXOMaHKa, TilepIipeTHyHa JMXOMaHKa };
Bupaoicenns_obnuuus={cnokiiine, Oaiiry)ke, MaCKOIOMIOHE, TYXJIHBE, CTpaXIaibHe, 30y/DKEHE,
CTOMJICHE} ;

Ocobnusocmi_obauuua={oomuuus Kopgizapa, facies febris, facies nephritica, facies mitralis, ficies
Hyppocratica, facies Basedovica};

Ulxipui_noxpueu_Ilpuoamxu_wkipu xoaip={01ig0-poxKeBUl, CMyTJISIBUN, YepPBOHUH, KOBTSTHUIHUIHA,
CUHIOIIHUH, OITUH, 3eMITUCTHIA } ;

Hiemenmayis_Hasenicmv={€, HemMae};

Hiemenmayis_noxanizayis={0oJMHAYHA, MHOXXUHHA } ;

Heniemenmayis(neiixooepma) HasigHicmb=1{€, HEMAE };

Heniemenmayis(neiikodepma) nokanizayis={0JMHAYHA, MHOKUHHA };
Bucunauns_gopma_sucuny={pozeonu, TaNyJId, IyCTyJIH, BE3UKYIH, €K3eMa, IUISIMH, OyJuIH,
«rapsiYKoBI» BUCHTIAHHS-herpes};

Bucunanus_nokanizayis={KiibliboBa, JIiHIHA, Tpymna};

CyOunni_3minu={TeleaHrioeKTa3ii, «CyIuHHI 3IPOUYKHU» };

Cyounni_sminu_noxanizayis={ONMHWYIHA, MHOXUHHA };

Kpososunusu_xapaxmep={CcuHsKH, NIeTEXii, TEMaTOMH } ;

Buoumi_nyxnunu={Mioma, anrioma, atepoma};

Typeop wkipu={HOPMaJIBHHUN, HUKIEC HOPMH, 3HIDKCHUH | ;

Bonozicmv wxipu={3H1XeHa, TOMipHA, ITIBUIIECHA } ;

Hlxipani_sucunanns(ekzanmemu)={Maxyina, IUIsIMa, Tayidd, OJIAIIKHA, BYIpH, MYyXHUpPi, BE3UKYIIH,
OyJuTH, IyCTYIH, ITypITypa, ImeTexii, eKXiMo3u };

Llxipa_smopunne ypasxcenHa={eKcKopialii, IuxeHiikarmis, Tycodkd, KIpKH, €po3ii, BHpa3KHy,
TPIIIHH, aTpodis};

Bonocca_mun={cyxe, HopMaibHe, KUpPHE, KOMOIHOBaHe};

Bonocca_sunaoanus={e, Hemae};

Hiemi_smina_gopmu={«bapabaHHi MaanIKkn», JIOKKOMOAIOHI, OHIXOII3HC, CHMIITOM HalepcTKa, JIHii
bo, xoBTi};

Hiemi_smina_xonvopy={nirti Tepi, OmakutHi, HirTi Jluamces, minii Miopke, miHii Mmu3a, TemHI
MTOJTOBXKHI CMYKKH, TIOJIOBXKHI OOpO3EHKH, TeMoparii y BUTJIISII1 3aHO3, TEeIEaHTI0eKTa3ii} ;
Buoumi_cnuzoei_obononku_xonip={poxeBuii, OIianii, >)KOBTITHUYHUH, YePBOHHH, CHHIOIIHUH } ;
Buoumi_cnuzoei_obononku_eonocicmv={3HNKEeHa, TIOMipHAa, TTi/IBUIIEHA } ;

Buoumi_cnuzoei_obononku _namanoeiuni_sminu={Hamt, adra, BHUpa3KH, EIEMEHTH BHCHUITY,
KPOBOTOUYHUBICTb SICEH } ;

3ie_3abapenenus={HOpMA, TiNepPEMIHOBAHHNA, «ITATATOUNH 3B} ;

Mueoanunu_3abapenenna={HopMa, TimepeMiiioBaHi};

Mueoanunu_nanim={e, Hemae};

Mueoanunu_yinicnicmo={HOpMa, BUPA3KH };

Mueoanunu_zinepmpogis={1-ro crymeus, 2-ro CTyneHs, 3-ro CTyneHs, 4-ro CTyIeHs };
Ckaepu_3abapeénennsa={0innui, >)kOBTIHUIHNNA, OJTaKUTHHH | ;
Hiowxipno-scuposa_KnimkosuHa_po3eumok={ClaOKuii, TOMIpHUM, HaJIMIPHHIA};
Hiowxipno-ocuposa_micysa_8iOKaadeHHA={)KUBIT, pyKH, CTeTHa };

Cmynine_oxcupinna={1-a cryninp, 2-a CTyIiHb, 3-51 CTYIiHb, 4-a CTYIIiHb};
Tun_oorcupinus={abaoOMiHaTbHUNA, CTETHOBUH CIIHUYHWMN, 3MIIIAHUH } ;
Habpsxu_noxanizayis={KiHUiBKH, TIOTEPEK, )KUBIT, O0INYYs };

Habpsxu_nowupenns={Micuesi, anacapka};

Habpsxu_eupasicenicmv={1acTo3HiCTb, IOMIpHi, Pi3KO BUPaXKEHi};

Habpsaxu xoncucmenyis={M’ ki, MIIbHI};
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Jlimpamuuni_eyznu_noxanizayis={NOTUINYHI, TPUBYIIHI, MiIIEICIHI, MUHHI, HAJA- U TIKITIOYHYHI,
MiIITIaXOBi, JTIKTHOBI, MAXOBI MiIKOTIHHI};

Jimpamuuni_gyznu_eenrununa={HopMa, 30UTBIICHI };

Jlimgpamuuni_eyznu_xeopobausicmv=1{€, HeMae};

M’s3u_cmyninv_poszeumxy={3a10BiJibHA, Clla0Ka};

M’a3u_seuwja={atpodis, rineptpodis};

M’s3u_momnyc={3HMKeHH, 30epESKECHUH, TIIBULIICHU } ;

M’s3u_xeopobnusicmv={€, HEMae};

Cyoomu={KJIOHIYHI, TOHIYHI};

Jle¢popmayis_cxenema={CKOJIOTUYHA TIOCTaBa, IIOCWJICHHS BWUIHMHIB, 3MCHIICHHS BUTHUHIB,
JIOPJIOCKONIIOTHYHA CIHHA, KiPOCKOTIOTHYHA CITHA };
Kicmku_xeopobausicmes_b6umms_obmayyeanus=1{€, HeMae};

Cumnmom_«bapabanuux naiu4ok»=y{€, HeMae};

Cyenobu_3mina_rxoughieypayii={npunyxiictb, nedirypaiis, gehopmartis};
Cyenobu_mun_6omo={MexaHIuHUH, 3aNaIbHUH, QYHKI[IOHATBHU } ;
Cyenobu_ypawiwHs_cKymicmv={€, HEMae};
Cyenobu_memnepamypa_wkKipu_Hao_cyenobom={rinepemis, rineprepmis };

baza wHewiTkMx mpaBHJ OpraHizoBaHa Yy BHIISAI OJIOKIB TpaBWiI Yy BIANOBITHOCTI 3
MPOTEICBTUYHUM AJTOPUTMOM CHCTEMHOTO OOCTEKEHHsI XBOPOT'o JIiKapeM-TepaneBToM [3]: mepBUHHI
CKaprv Talli€HTa, 3araJbHU OIJIsAJ TMAaIllieHTa, CHCTeMa OpraHiB JMXaHHS, CHUCTEMa OpTaHiB
KpPOBOOOITY, NIIYHKOBO-KHMIIIKOBHW TpPAaKT, TEYIHKA 1 JKOBYHHU MIXyp, Cele3iHKa, MiAIUTyHKOBa
3aJ103a, CHCTEMa OpTraHiB CeUOBH/IUICHHS, CHIOKPUHHA CHCTEMa, HEPBOBA CUCTEMA 1 OpraHu MOYYTTiB,
a TakoX OJIOK J1abopaTOpPHHMX 1 IHCTPYMEHTAJIBHMX METOMIB JOCHIDKEHb Ta OJIOK IMOCTAaHOBKH
JIiarHo3y.

OCKIIBKH YIIPABIIHHS JJIs1 KOXKHOI TPYIIH MPaBHUIIL, SKi OIUCYIOTh 00CTEKEHHS ITEBHOT CHCTEMH
XBOPOTO, IEPEIAETHCS TPYII MPABWII IOCTAHOBKH JIarHO3Y, TO BiIOYBAETHCS TIEp ETHH OCHOBHUX T'PYIL.
[IpoTre 11e HE MPU3BOMUTH IO CYMEPEUHOCTI 0a3u MpaBUil, OCKUTEKH y OyAb-SIKHii MOMEHT dacy 0a3a
TIPaBUJI TIPAIIOE TIIBKA 3 OHIEI0 3 OCHOBHUX TPYII.

baza HedwiTKMX TpaBWI IHTEICKTYaJIbHOI CHCTEMH IarHOCTUKH 3aXBOPIOBAHL MICTHTH
npasuiia y popmi:

Il;: IF naBj; AND niBj, AND ... AND uaBj,, THEN maBj;  (v)), (5)

Ie (Vj) — CTYNIiHb JIOCTOBIPHOCTI NpaBWJa: 3 TIEPEAYMOBH BHTIKA€ CIIICTBO, HJIBj; — HEYITKE
JIHTBICTUYIHE BUCIIOBIIOBAHHSI.

VY HediTKuX cucTreMax iCHye ABi (OpMH TIpENCTaBICHHS MpaBWi B 0a3l 3HaHB: 30BHIIIHE 1
BHYTpIIIHE. 30BHINTHE TPEACTABICHHS MPHUITyCKae, IO MPABUIIO IOBHHHO OYTH 3po3yMiie (axiBIiO B
MpeaMeTHii o0macti, To0TO uyuTabenbHO. BHYyTpimHe mpencTaBieHHsS TOBHHHO OYyTH 3po3yMmine
MeXaHi3My BUBCICHHS, SKUH BHKOPHUCTOBYE CEHC BHOPAHOTO MpaBHJIA, BAKOPUCTOBYIOUW DPIBHSHHS
(4).

JUist 30BHINIHBOTO TIPECTABICHHS NpaBmiIa B (5) 3aMiCTh HJIBj; BUKOPHCTOBYETBCS 3aIIUC:
XeX, (6)

e X — 1M’ JIHrBICTHYHOI 3MIHHOT, X — 3HaYEHHS JIHIBICTHYHOI 3MIHHOI.
JJ11 BHYTPINIHBOT O MPEICTABICHHS MTPAaBHIIa BAKOPUCTOBYETHCS HACTYIHHMMA 3amuc (5) [2]:

IF R(Xy,e) AND R(X,,e) AND ... AND R(X,,e) THEN R(Y,, e), @)

ne R(X;, e), R(Y,, e) — HewiTki OOMEXEHHS Ha 3HAYCHHS BXiJHUX ¥ BUXITHUX 3MIHHUX.

HaBenemo mnpuknaau 30BHILIHBOTO NPEACTABICHHS MpPaBWI IS BHU3HAUYEHHS THUILY
MPOCTYIHOTO 3aXBOPIOBAHHSL.

MPABHWJIO II3_1: IF «CamonouyTtsa_noripmenss ¢ nocrynose» AND «Temneparypa Tina
€ cyodedpmsHay AND «IHTOKCHKaLis € He BupaskeHa» AND «Hoc HeXuTb 3akiaieHicThb € B mepili
roguau» AND «Uxanus e npucytHe» AND «l'opno 6inb € cnabka» AND «Oui_guckomdopt €
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BincytHiit» AND «['onoBHa_6i1b ¢ Bincytas» AND «llinBuieHa cTomioBaHIcTh € BincyTHs» AND
«besconns e Biacyrne» THEN «Jliarnos € mpoctyna»

MNPABWJIO M3 _2: IF «Camomnouytta_noripmenns € mBuake» AND «Temnepatypa Tina €
cyodeopunbaa» AND «lHTOKCHKaLis € yacTkoBa» AND «Hoc HexuTh 3aKiIageHICTh ¢ B MEpIi JHi»
AND «Uxanns e npucytHe» AND «lopno 6inb € cepemusi» AND «Oui_nuckoMpopT € 4acTKOBO
npucytHiit» AND «['onoBua 6inb ¢ yactkoBa» AND «[ligBuieHa CTOMIIIOBAHICTh € YacTKOBa»
AND «besconns € yactkoBe» THEN «JliarHo3 € roctpa pecnipaTopHa BipycHa iH(EKIIis»

MMPABWJIO II3_3: IF «Camomnouytts_tnoripmenns € pantoBe» AND «Temmepartypa_Tina €
BHCOKa JinxomaHka» AND «lHtokcukanis € cuiibHay AND «Hoc HexuTh 3akiaieHICTh € uepe3 2-3
noou» AND «Uxanns e BincytHe» AND «lopno 6ine ¢ cumbHay AND «Oui_guckomdopt €
npucytHiit»y AND «[onoBHa 6inb € cunbHa»y AND «[ligBuiena cromiroBaHicTh € 4yacTkoBay AND
«besconns ¢ cunpaey THEN «/liarnos e rpum»

Takok HaBegeMO MPUKIAJ BHYTPIIIHBOTO IMPEACTABICHHS MpaBWia JUisi BU3HAYEHHS THUHY
MPOCTYTHOT'O 3aXBOPIOBaHHS, Jie R (X, €) — 0OMeXeHHsl ISl JTIHTBiICTHYHOT 3MIHHOI:

MPABUJIO B _II3_1: IF R(Camonouyrrs mnoripuieHns, €) AND R(Temmepatypa Tina, €)
AND R(Intokcukaris, €0 AND R(Hoc nexuth 3akmaneHictb, €) AND R(Uxanns, e) AND
R(Topso_6iib, €) AND R(O4i_nuckomdopr, €) AND R(T'onoBHa_6iib, €) AND
R(ITinBuriena_cromuttoBaticTh, €) AND R(Be3connsi, €) THEN R(/liaruos, €)

BucHoBku. OCHOBOIO MOJIENI MPEACTABIICHHS €KCIIEPTHUX 3HAHb B IHTEIEKTyaJIbHIA CHCTEMI
JIarHOCTUKY 3aXBOPIOBaHb € MPOJYKIifHA MOJENb TpeJcTaBieHHs 3HaHb. Ll Mojens BuOpaHa,
OCKUTBKHM Ma€ psijl TepeBar: MOAYJIbHICTh, MOAU(DIKOBHICTh, JOCTYIHICTh YUTAHHS, YHIBEPCAJIbHICTH,
edexTuBHICTh oOpranizamii mam’sTi. Hemonmiku Mojeni ycyBarOTbCs [UISXOM —BHKOPHCTAHHS
JIHTBICTHYHHUX 3MIHHUX 1 HEUITKUAX MTPOIYKIIIH.

TaknM 4YMHOM cCHCTeMa HEYITKHX NPOAYKIiH, [0 BHUKOPUCTOBYE 3HAHHA Y BHIJIAMI
JIHTBICTUIHUX 3MIHHUX, € HAWOLIBIN BIATOBIMHOIO MOJCIUTIO NPEACTABICHHS CKCIIEPTHUX 3HAHDb B
IHTENEeKTyallbHIA CHCTEMI JIarHOCTHKH 3aXBOPIOBAHb.
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Introduction. The gas station (gas station) is complex of buildings, constructions and the
corresponding equipment which is intended for refueling of the vehicle with liquid fuel also if
necessary by oils, lubricants, technical liquids.

The gas station has to be located on highways and in settlements, in the places providing
convenient arrival and departure of cars and mainly alee in relation to residential, production and
public buildings (constructions). Planning of gas station taking into account seating in its territory of
buildings and constructions has to exclude possibility of spreading of the emergency passage of fuel
both across the territory of gas station and beyond its limits.

Main part. Today gas station the place where it is possible to fill in fuel in the car is not simple
any more, it is the big and multipurpose complex consisting of fuel-dispensing columns and storages of
fuel. As show probes, gas stations are still objects of the increased fire-and-explosion hazard. It is caused in
large volumes of the stored fuel with high fire hazard and also features of the technological processes
connected with reception, storage and delivery of fuel. Gas stations are subject to public appointment and
are located in the territory of the cities and other settlements therefore the large number of people can get to
defeat zone at possible accidents, not being working personnel of object.

Statistics shows that for the last 15 years in Uzbekistan at gas station there were 81 fires. The
related losses, failures in work, threat to human health define relevance of a problem and demand
acceptance of effective measures on strengthening of fire protection.
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The existing types of gas station are characterized by various degree of the fire hazard caused by
both constructive and space-planning solutions, and features of their placement in relation to surrounding
objects. One more most complex current problem requiring the solution is definition of a sufficient and
most rational complex of actions for ensuring the required level of fire safety for various types of gas
station. The solution of the specified problem demands existence of methods of assessment of fire hazard
of the objects allowing to consider features of a concrete object and influence of various applied actions
for ensuring fire safety. Development of an effective complex of actions for ensuring fire safety at gas
station is possible only at an integrated approach to a research and assessment of fire hazard, ways of its
decrease taking into account all main processes connected with the fire, since a stage of operation of the
station to the end results of the developing or suppressed fire.

Despite constant improvement of fire protection to achieve a situation that ignitions were not
in general, it is not possible. An initial event of accident at gas station is leakage of easy fire up
product that can occur owing to depressurization of the capacity (tank) of a tanker truck, an element of
a bulk platform (a flexible hose) [3].

The most part of gas station is in private possession, and their safety directly dependence on
that, how responsibly the owner and the working personnel treat fire safety regulations. The fact that
gas stations of container, modular, mobile and block types are added to the constructed earlier
traditional gas stations is of great importance. Volumes of the stored fuel at modern gas stations reach
tens of cubic meters. And results of checks show that practically on each object violations of fire
safety requirements take place.

Implementation of complex assessment of fire hazard of the considered objects, first of all,
requires improvement of the existing methods of its quantitative assessment. Each gas station can have
a different degree of fire hazard that is caused by the applied constructive and planning solutions,
proximity of gas station to other objects. The cases taking place show that at gas station perhaps chain
development of major accidents. That is, at emergence of ignition in one part of gas station, fire is
thrown on tanks with fuel, the refueling cars that can provoke explosions and global destructions of
the designs which are available nearby. Therefore at construction of gas station it is necessary to
consider local features previously.

The analysis of accidents showed that prevention of the fires the raised difficulties at gas station,
owing to specifics of an abject, is possible only on the basis of preventive measures, that is increase in level
of fire and explosion safety of technological processes. In this regard it is necessary to have constantly an
opportunity to sort various disputable situations connected with motor transportation clients, to trace the
procedure of discharge of oil products from tanker trucks and in case of damage of fuel-dispensing
columns, to react immediately. Besides, safety of people, including employees of fire safety, at localization
and elimination of the fires at gas station is represented very difficult.

The main reasons for emergence of accidents at gas station can be classified by the following signs:

- malfunction of electric equipment;

- the mechanical malfunctions of mechanisms, units and cars leading to sparking;

- naked flame (hot work);

- sparks;

- lightning discharges;

- spontaneous ignition and self-ignition;

- pyrophoric deposits;

- violation of the rules of fire safety by citizens in the territory of gas station.

These reasons lead to threat of life and human health and causing damage to economy, the
environment. Therefore it is necessary to acquaint first of all personnel and visitors of the station with
rules of conduct and to use the newest means of the fire warning. Depending on the nature of
depressurization, weather and other conditions of accident can develop in the form of passages, the
fires from passages, explosions, fiery spheres.

Results of assessment of fire hazard using both probable, and complex approaches, it is
characterized by values of fire risk for gas station and development of ways of its decrease.

The risk is a frequency of implementation of dangers of a certain class. The risk can be
defined as the probability of emergence of one event at approach of another, and the fire risk is a
measure of a possibility of implementation of fire hazard of a subject to protection and its effects for
people and material values. [4]
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The main measures designed to ensure fire safety at gas station consist in the following [4]:

- maintenance in the territory of the enterprise of purity and an order. Pollution of drives,
roads, blocking up of passes, especially ways to fire extinguishing means and fire extinguishing units
is not allowed,;

- inadmissibility of use of fire gaps between buildings and constructions for warehousing of
various materials or as parking;

- the ban on use of naked flame in the territory of gas station;

- providing gas station with a reliable system of lightning protection;

- regular check of instrumentations;

- contents in working order fire extinguishing systems;

- use of slow-burning materials;

- drawing up rules of conduct of visitors at gas station;

- use of the latest sensors of ignition;

- ensuring safety of money and inventory items;

- restriction of access to premises of gas station and for the adjacent territory;

- prevention of illegal actions from personnel and third parties;

- the notification of personnel and clients of gas station about emergency situations;

- interaction with law enforcement state agencies on safety issues;

- use of new sorbents for removal of emergency oil spills and oil products on a water surface and soil;

- installation of a system of voice impact on the environment.

When developing ways of risk reduction the main focus has to be placed on reduction of
probability of emergence of accident and prevention of its possible development. It, first of all, means
promotion of higher requirements to processing equipment and its reliability for gas station. At the
same time it is necessary to consider not only efficiency of this or that way of risk reduction, but also
his rationality and expediency. [5]

Conclusion. It is for this purpose supposed to solve the following main objectives; to improve
techniques of assessment of the fire hazard allowing to consider when determining fire risk such
features of gas station as parameters of technological processes, a design of the equipment, buildings
and constructions, their accommodation, a method of operation, the possible number of people on an
object and around it, existence of systems of anti emergency and fire protection, etc.;

Estimate fire risks for different types of gas station (traditional, container, modular, mobile
and block);

Analyze the factors influencing risk value for gas station and develop evidence-based ways of
its decrease;

Define efficiency and optimality of the developed ways of decrease in fire risk.

Excellent job of gas station can be presented to realities so: production of reception, storage
and issue of oil products at gas station is carried out according to the continuous scheme in the
hermetic equipment, excluding contact working with oil products are located on the gas station
platform underground; electric equipment is installed in explosion-proof execution; control and
production control is exercised partially in the manual mode, partially automatically from a control
panel operator, at the most dangerous violations of the technological mode signaling is provided; The
gas station is equipped with loudspeaker communication; the persons which passed to independent
work are allowed to work for gas station.

REFERENCES

1. Research and development of technical solutions on increase in safety of gas stations. [Int. resource]
http://imww.sgm-oil.ru

2. Borushko O.V. Assessment of consequences of accidents at gas stations. [Int. resource] http://www.
chros.ru/text/2579

3. Gordiyenko D.M. Assessment of fire risk of gas stations and development of ways of its decrease: yew.
edging. sciences Moscow, 2001

4.  Shebenko Yu.N., Malkin century. L., Gordiyenko D.M., etc. Assessment of fire risk for the buildings
located in the territory of gas stations//fire and explosion safety.-2000

10 1(31), Vol.1, January 2019



International Academy Journal Web of Scholar ISSN 2518-167X

OBTAINING OF FERROSILICOCHROMIUM POWDER
ALLOY BY SILICOTHERMIC REDUCTION AND
STUDY OF THE MECHANISM OF THIS PROCESS

V. H. Martirosyan', M. E. Sasuntsyan?, V. V. Savich?
!National Polytechnic University of Armenia, Yerevan, Armenia
2National Academy of Sciences of Belarus, Institute of Powder Metallurgy, Minsk, Belarus

DOI: https://doi.org/10.31435/rsglobal_wos/31012019/6307

ARTICLE INFO ABSTRACT
Received: 16 November 2018 The process of obtaining a powder ferrosilicochromic alloy by the method of
Accepted: 19 January 2019 silicothermic reduction of local chromites and slags of copper smelters was
Published: 31 January 2019 investigated. The mechanism of this process has been studied. It is
established that the best results are obtained in the case of slag / chromite
KEYWORDS ratio = 1: 1, when an alloy with microdispersed structure and high strength is
chromite concentrate, obtained. The optimum composition of the resulting alloy is as follows:
metallurgical waste, 35,1% Fe; 36,35% Si and 28,53% Cr, with a metal yield of 98,4%. The
ferrosilicochrome, obtained alloy powder can be used as an acidified and alloying additive to
powder alloy, chromium- and silicon-containing stainless composite materials. The aspects
silicothermic reduction, of the process for obtaining FeSiCr alloy have been developed. The
combustion wave, maximum temperature (Tc) and the linear propagation velocity of the
temperature profile. combustion wave (Uv) are determined graphically. The mechanism of the

formation of FeSiCr in the SHS process is explained.

Citation: V. H. Martirosyan, M. E. Sasuntsyan, V. V. Savich. (2019) Obtaining of Ferrosilicochromium
Powder Alloy by Silicothermic Reduction and Study of the Mechanism of This Process. International Academy
Journal Web of Scholar. 1(31), Vol.1. doi: 10.31435/rsglobal_wos/31012019/6307

Copyright: © 2019 V. H. Martirosyan, M. E. Sasuntsyan, V. V. Savich. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the
original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

1. Introduction. Armenia has a powerful mien base for organizing the production of chrome-
containing ferroalloys and silicium from the local raw materials [1]. As a chromite-containing raw material
the local chromites can be used. In recent years, finding new chromite mine in Tapasar of the Sevan region
with a 43...46% Cr;0s content aroused a great interest [2-4]. But this deposit has not yet found industrial
applications because of the absence of processing technologies. These ores, after enrichment can serve as a
chromite-containing raw materials [5-8]. On the other hand, metallurgical waste products from Alaverdi
copper smelting factory in which the content of Fe reaches 38,35 %, and the content of Si reaches 30,11 %
can serve as iron- and silicium- containing raw materials. Taking into consideration the fact that there is a
large amount of this waste connected with the development of metallurgy of non-ferrous metals, and the
high content of iron and silicium in these wastes, it becomes quite urgent to obtain ferrosilicochromium
from these wastes and local chromites by new, advanced and efficient technologies. The obtained
ferrosilicochromium can serve as alloying additives for obtaining ferrous chrome, as well as chrome and
silicium containing valuable steels [9-12]. To obtain ferrosilicachromium by traditional technologies from
appropriate metals is expensive, since metallic chrome is obtained by multiphase, complicated and labour-
consuming technology [9-13]. The process of obtaining ferrosilicochromium combined with local
chromites and waste products is studied by the out-of-furnace silicothermic reduction method. Now the
economically effective and advanced method for obtaining alloys is the silicothermal method, which does
not require great power consumption as it does at exothermic reduction reaction. It allows to provide the
out-of furnace process which is the prevailing factor for the given technology [7, 8, 13]. Obtaining valuable
ferrosilicochromium by alloying additives from local chromites and secondary raw material by an
advanced and efficient technology characterizes the importance of the presented work.
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2. Experimental investigations. Investigations are carried out on the chromite concentrate
from Tapasar. The average chemical composition of the concentrate is as follows: Cr,Os— 52,68%;
FeOrota — 13,64%; Al,O3— 5,88%; MgO — 20,38%; SiO,— 5,06%; CaO — 2.36%; and Cr,O3/FeOxota =
3,86; MgO/Al,O3= 3,47.

Mineralogically Tapasar's composition is as follows: chromspinellide (FeO.Cr.0z) — 60%);
magniochromite (FeO.Cr,03) —18%; magnetite (Fe;04) — 5%; serpentine (mSiO, nAl;O3) —17%. As
can be seen the concentrate is mainly composed of chromespinellide and magniochromite. Magnetite
occurs in a free form [14].

In the Alaverdi copper smeltery, the iron- and silicium- containing material produces metallurgical
waste products from in which the content of Fe reaches 38,35 % and the content of Si reaches 30,11 %.

X-ray diffraction (XRD) examination with monochromatic ACuKa radiation (DRON-3
diffractometer) was performed. A scanning electron microscope (SEM) VEGA TS 5130MM, Tescan,
Czech Republic, Microanalysis System INCA Energy 300, Oxford Instruments, UK7 and Energy
Dispersive X-ray microanalyses were used for metallographic investigations [15-19].

3. Results and discussion. The main purpose of the work is the investigation of the
ferrosilicachromium obtaining process by joint silicathermic reduction of the Tapasar (Armenia)
chromites (48% Cr,03) and tail slags of the Alaverdi copper factory.

The great amount of heat released at the silicathermic reduction of chromium, iron and silicon
oxides contained in chromites and tail slags is the reason for self-propagating high-temperature
synthesis (SHS), realized as a combustion wave propagating through the sample of initial mixture
raising the temperature in the system up to 2500-3000K [7,8]. As a result of reduction of chromium,
iron, and silicon oxides, a metallic phase is formed, and a mixture of oxides forms a slag containing
mainly silicates and aluminosilicates.

The work is devoted to obtaining a Fe-Si-Cr alloy of the following composition: 36-38 % Fe;
28-30 % Cr; 35-40 % Si. This ferrosilicochromium alloy is applied in the industry as an acidifying and
alloying additive to the chromium- and silicon-containing stainless steels.

For obtaining the alloy, a charge was prepared containing chromite, tail slags, reducers (Fe-Si
and aluminum powder), as well as CaO and NaNOs. NaNOs is added to the initial mixture as an agent
for increasing the reduction temperature, and CaO is used as an additive which forms a melt and
integrates oxides in the charge.

The experiments were performed as follows [7,8]. A green mixture prepared from initial
reactants of certain proportions was homogenized and placed in a container filled with sand. The Ti+C
mixture was used as an igniter. The combustion was initiated by means of an incandescent wire. The
duration of the experiment was 12-15 min. Under these conditions, a metallic alloy and a slag phase
were formed which were easily separated after cooling. Both phases were weighted. The metallic
phase was examined by chemical, X-ray and microscopic analyses.

In the work, first the yield of the metal, depending on the chromite and the tail slag ratio is
studied. Below are introduced the results of that investigation (Fig. 1 a,b,c; 2 a,b,c; 3a).

Fig. 1a shows the microscopic view of the metal mass in the case of the dump slag/chromite ratio
0,5:1. As it can be seen from the figure, the obtained metallic phase is microdisperse to some extent and
relatively strong. Here, the degree of the metal outcome is also high (79,8%). According to the data of the
chemical analysis, the composition of the alloy is as follows: Fe — 32%, Si — 40%, and Cr — 28%.

The next figure introduces the dump slag/chromite ratio 1:1 (Fig. 1b). In this picture, the
metallic phase is the most microdisperse and uniform, and the obtained alloy is more aggregate and
stronger externally. The degree of metal extraction here is 88%. According to the data of the chemical
analysis, the composition of the alloy is as follows: Fe — 40%, Si — 34%, and Cr — 26%.

1 30Mm

Fig. 1. The damp slag/chromite ratio: a - 0,5:1; b -1:1; c—2:1
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Although, compared with the first ratio, here, the quantities of Si and Cr are a bit smaller, it is
advantageous from the viewpoint of the structure.

The next figure introduces the dump slag/chromite ratio 2:1 (Fig. 1c). The alloy is less
uniform here. In some places, rather large granules are observed. The alloy is externally less complete
and has a porous structure. The degree of metal extraction here is 90%. According to the data of the
chemical analysis, the composition of the alloy is as follows: Fe — 53%, Si — 27%, and Cr — 20%.

The dump slag/chromite ratio 3:1 is introduced in Fig. 2a. Here, the alloy is less uniform. In
some places, big granules are more, and the obtained alloy has a rather porous structure externally.
The degree of metal extraction here is 91%.

Fig. 2. The damp slag/chromite ratio: a - 3:1; b -4:1; c—5:1

According to the data of the chemical analysis, the composition of the alloy is as follows: Fe —
67%, Si —23%, and Cr — 10%.

The dump slag/chromite ratio 4:1 is introduced in Fig. 2b. In this case, the alloy is not uniform
and the obtained alloy has a more porous structure externally. The degree of metal extraction here is
also 91%. According to the data of the chemical analysis, the composition of the alloy is as follows: Fe
—70%, Si—21%, and Cr — 9%.

The dump slag/chromite ratio 5:1 is introduced in Fig. 2c. As it is seen from the picture, the
alloy is not homogeneous at all. Only big granules can be observed in the picture. The obtained alloy
has a rather porous structure externally. The degree of metal extraction here is also the same - 8%.
According to the data of the chemical analysis, the composition of the alloy is as follows: Fe — 72%, Si
—20%, and Cr — 8%.

Thus, the increase in the amount of iron, and, at the same time, the decrease in the amounts of
silicium and chrome in the alloy lead to the deterioration of not only the ferrosilicochrome structure,
but also the alloy quality. In all cases, the best results are obtained in the case of dump slag/chromite
ratio 1:1, when an alloy of a microdisperse structure and high strength with rather a large outcome of
metal is obtained.

In the next part of experiments, the tail slag was replaced by Fe,Os, which led to an increase in the
yield of metallic phase, Particularly, at the 1:1 molar ratio this yield increases from 62 to 80%. However
larger amounts of Fe negatively influenced the alloy quality (a porous and ductile alloy was formed).

Experiments were also performed to raise the Si amount (in the form of SiO2). The best result
was obtained at the 6,85% content of SiO- in the charge. In this case, a 36,5% content of Si was
registered in the metallic phase. The further increase in the SiO, amount in the initial mixture leads to
impairment of the quality of the metallic phase.

The yield of the metallic phase, depending on the amounts of CaO, Fe-Si and NaNO; was also
studied. Optimal conditions for obtaining ferrosilicochromium were found to be: chromite/tail slag
ratio of 1:1; contents of Fe-Si - 25%; Al - 5%, CaO - 30%, and a 30% excess of NaNOs in the charge
mass. Under these conditions, the composition of the obtained alloy was as follows: 35.1 % Fe,
36.35% Si and 28.53 % Cr, and the extraction level of the metal was 98.4%. Fig.3 a, b illustrates the
XRD pattern and the microstructure of the final product.

As silicon is equally well dissolved both in iron and chromium forming (Fe, Cr)Si and
(Fe,Cr)Si, which are charachterized by similar diffraction peaks, one can assert with confidence that
ferrosilicachromium alloy has been obtained.
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Fig.3. The XRD pattern (a) and the magnified 3000 times microstructure (b) of the combustion
product

The aspects of mechanism of FeSiCr alloy obtaining process were developed (Fig.4).

—> °

The Power

Supply

4

Fig. 4. The Laboratory SHS reactor
1 — Quartz boat, 2 — Thermocouples, 3 — Initial mix,
4 — Heat thread, 5 — The signal accelerator, 6 - Analogue

By the analog-to-digital converter Ni-USB-610M, and the LabView software package, some
theoretical problems concerning the silicathermical reduction of the chromite concentrate and wastes
by SHS method were studied.
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The experiments were carried out in the following way [20-22]: a certain amount of the charge
was placed in a quartz boat-type crucible in a compressed or a free state, in which at a certain distance
from each other (20 mm) 4 W-Re thermocouples (2) were recessed. The temperature was determined
by the thermoelectric principle. The thermocouples were placed in the charge so that the heat loss of
the environment should be minimal, which is important for the accurate temperature measurement.

For registration and processing of signals obtained by means of thermocouples, they are
connected to the signal amplifiers (5), after which the amplified signals are connected to the input of
the Ni-USB-610M analog-digital converter, the signals obtained at the output of the latter, were
entered into a computer (7) and processed using the Lab View software.

The experiments were carried out as follows: to the beginning of the charge placed in quartz boat-
type crucible the (Fe + C) initiator is added and with hot wire made of W, the self-propagating high-
temperature synthesis was initiated and the wave dispersion at a constant rate was spread, passing
successively through the four thermocouples along the entire length of the charge. At the end of the process,
the boat-type crucible was cooled, and the metallic phase was allocated out of the charge. The occurrence of
temperature profiles, depending on the amount of the reducing agent was investigated (Fig. 5).
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Fig. 5. Temperature profiles of the FeSiCr production, depending on the amount of the reducing
agent: a) the theoretically necessary amount; b) 20% and c) 60% excess amounts

By the type of temperature profiles, it is evident that the alloy synthesis is carried out in a
fixed rate. However, the multiple endothermic and exothermic effects associated with the synthesis of
the alloy with gradual reduction and destruction of chromites in the range of 50....150 sec. is observed
after the start of reaction. The thermal effects are especially amplified with an increase in the reducing
agent amounts. In the latter case, at the maximum amount of the reducing agent, and a duration of
100.... 150 sec. on the curve, the strong endothermic effect is likely associated with the entire recovery
of iron oxide and with the final destruction of the chrome-spinelide crystal lattice. In all cases, first
iron is reduced, thus not violating the integrity of the crystal lattice of the chrome-spinelide. After a
complete reduction, the chromium reduction begins, thus, the reduced iron contributes to the
extraction of chromium oxide. The extraction of silicon is derived from the free SiO,, contained in the
charge - along with the chromium oxide extraction. Then the final reduction of chromium and silicon
oxides and the synthesis of FeCrSi take place, after which the temperature of the mixture increases,
reaching a maximum - up to 3000K.

Based on the temperature profiles of the reduction process, the values of quantities will be
defined, some problems connected with the SHS mechanism of the process for obtaining ferrous-
silicium-chrome will be elucidated.

The maximum combustion temperature (Tc), and the linear combustion velocity (Uv) were
defined graphically [23-25].

As can be seen from the curves (Fig.6), the increase in the amount of the reducing agent leads to a
higher combustion temperature from 2500 to 3000K. The velocity of the combustion front (Uv)
propagation increases, too. This phenomenon is explained by the fact that the emission heat in the process
increases and the thermal conductivity of the synthesized alloy also increases. Studies have shown that the
synthesis parameters have a significant impact on the dispersion degree of the initial feedstock. As shown
in Figure 7, the dispersion increasing from 120 to 20 microns significantly increases the values of both Tc
and Uv. Thus, obtaining temperature profiles allows to determine the dependence of the combustion
temperature (Tc) and the velocity of the combustion front propagation (Uv) on the amount of the reducing
agent contained in the charge and the degree of dispersion. Simultaneously, the resulting form of profiles
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allows to clarify some issues of the reduction mechanisms for the ferrosilicochrome reduction, applying the
chromites recovery method by ferrosilicone.

Te, K

Uv, mm/s
3500
3000 4 2,0
1,8
2500 A 1,6
1,4
2000 A
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Fig.6. The dependence of the combustion temperature (Tc), and the velocity of propagation of the
combustion front (Uv) on the amount of the reducing agent contained in the charge
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Fig.7. The Dependence of the combustion temperature (Tc) and the velocity of propagation of the
combustion front (Uv) on the degree of dispersion of the charge

The solution of these issues can help to solve a number of technological problems concerning the
production of ferrosilicochrome. By controlling the synthesis process, it is possible to obtain substances of
a given composition, structure and characteristics. Thus, experimental investigations have demonstrated the
possibility of producing a valuable ferrosilicachromium alloy by combined silicothermic reduction of
Tapasar’s chromites and tail slags of the Alaverdi copper smelting factory with the metal yield of 98,4%.

4. Conclusions. It is envisaged to perform experimental investigations of the Tapasar chromite
concentrate and copper-smeltery waste products by the simultaneous silicothermic reduction method
for obtaining ferrous-silicium-chrome. The dependence of the metal’s total output on the waste
product-chromite relation, on the batch mixture reducing agent, the quantity of NaNO3z and CaO has
been studied. The optimum SHS conditions for providing the maximum exit of an alloy are selected.

The parameters of burning process of (temperature and speed) has been defined.

The structurization problems of the obtained results have been studied by the microscopic
method under the conditions of various ratios of waste products - chromites.

The investigation of ferrous-silicium-chrome microstructure has been performed by the
scanning microscopic and X-ray-phase analysis method.
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In terms of theoretical and experimental results of investigations, the Tapasar chromite
concentrate and waste products from copper-smeltery together with the siliciothermy reduction
process by the out-of-furnace silicotermic reduction method has been performed, the productive
technology of obtaining ferrous-silicium-chrome additives will be developed and the technological-
economic substantiation will be carried out.

The developed technology will not require huge expenses, and it can be easily implemented in
“Armenian Molybdenum Production” works functioning in Yerevan. Simultaneously the results obtained
will create the necessary prerequisites for founding non-traditional productions based on energy and ore
saving technologies in Armenia which will allow to solve a number of ecological problems.
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Beryn. 3a ocranni 10 pokiB BimOyBaeThCsl CIIPaBXKHS PEBONIOIIS B IEPEOIIHII pecypciB
npuponHux ByriieBonHiB TuraHern. llle 20-25 pokiB ToMy iCHYBalo TepeKOHAHHS PO OJM3bKe
BHCHA)XCHHS BYTJIEBOJHEBUX 3amaciB. Taka gymka OasyBajacs Ha 3acajax iCHYI040i Teopii yTBOpEeHHs
BYIJICBOIHEBOTO IOTEHIliay. ICHYBajIO IepeKOHaHHS TaKOX, M0 HAa(TOra3oBi POJOBHINA MArOTh
MakKCUMAaJIbHUNA ITOTEHIIA Ha TJIMOnHAX 2-4 THC. M.

Ane, 3’sBumucs (aKTW4HI [aHI, SKi CylepedaTh KOIMCh MPOBEICHUM TEOpETHIYHUM
pO3paxyHKaM i MPU3BOAATH 0 HEOOXITHOCTI MeperyisiLy JOHeNaBHA 3aralbHONPHIHATAX MEXaHi3MiB
reHepalii ByriieBOJHIB y mporieci kartareHesy [1]. 3 ocTaHHIX HayKOBUX JOCHIPKEHb BUILTUBAE, IO
KO)KHHI Ha)TOTa30HOCHUN OaceiH Ma€e CBOI iHIUBIAyaIbHI OCOOIUBOCTI Te€HEPAIlil BYTJIEBOIHIB.

3a pesynpraramMum OypiHHS Ta CEHCMOPO3BIAKM CKIaJHUX Ppe3epByapiB, YTBOPEHHUX
KPHCTAJIYHUMHU Ta KapOOHATHUMHU IIOPOJIAMH, B TJMOOKHX CBEp/UIOBHHAX MAalOTh MicIe HPOIECH
neraszanii 3emii. Amke X BioMO, III0 OCHOBHMM E€JIEMEHTOM HAIIOi IUIAHETH € BYIJIEb, a B HaJIpax
3eMii XiMiYHI MPOIECH 3 BUAUICHHSAM Ta3iB Ta (DIOiMiB TPOMOBXKYIOTHCS O Temep. 3a OCTaHHIMHU
OLIIHKaMH CBITOBOI HAyKH, CTOCOBHO Ha(TOr€He3y Ta BEPTUKAILHOI (Pa30BO-Te0XIMIYHOT 30HAIBHOCTI
po3noziny HadTHIIB B OCaJ0OBiii OOONOHIN Ta KpUCTANIYHOMY (PYHIAMEHTI, MOKIAN BYTJIEBOJIHIB
MOBHHHI OyTW 3HAYHUMH 1, MOXJIHBO, MPAKTUYHO HEBHUUEPIHHMH, OCKUIBKM IEPEBaXKHO caMe B
iHTepBai MIMOKUH 4+5 KM B OUIBIIOCTI HAPTOra30HOCHUX OaceiiHiB MOSBJISIOTHCS aHOMAIBHO BUCOKI
(HaarigpoCTaTU4Hi) TUCKH, €)EeKTH TITMOMHHOI T1IpOreooriyHoi iHBepcii Ta iHII 03HaKH BUCXIAHOI
Mirpauii rIMMOMHHNX Ta HAATIMOMHHUX HaTUAOTeHepyoUnX (IroiniB.
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Sk crae 3p03yMLJ'II/IM 1 mitocdepa i reOC(pepa BOJIOZIIOTh MEBHUMHU 30HaMu (uaroinocdep,
BKJTIOYAIOYH SIK PiAKi TaK 1 ra3omomioHi ByrneBosz 3 ix moxigHuMu. JlocikeHHs iX YyTBOpEHb MOXKe
0a3yBaTHCS Ha IEBHUX MOJIENISX, alie HAasBHICTH BYIJICBOJHIB HA BETUKUX TTIMOMHAX OTHO3HAYHA.

PesynbTatn JiTepaTypHHMX Ta HAYKOBHX JAOCTIIKEHb, MPEACTAaBICHI HEOTHOPAa30BO B
HaykoBHX myOmikamisix akagemikom O. FO. JlykiHuM cBiguaTh TpO BETHYE3HHHA BYIJICBOAHEBUI
MOTEHIIiaJ] BETMKHUX TIIMOWH 1, OlbIIE TOTo, T03BOJISIE PO3MIIAAATH TArOOKo3asAraroyi HahTora3oHOCH1
KOMITJICKCH TIMOOKWX, HaJ- Ta CYNEepriMOOKWX HadTorazoBUX MOKIAIIB (32 YMOBH BiIIOBiJHOTO
TEXHOJIOTTYHOTO PiBHS IX OCBOEHHSI) SIK HEBUYEPIIHI JpKepera BYTIEBOAHIB [2].

BpaxoByroun Te, mo OyIiBHHITBO CBEPJIOBHH BHINE3raJaHOTO THITY MOTPeOye 3HAYHUX
KaIliTaJIOBKIIaIcHb, OypiHHSI TMOBHHHO MPOBOAWTUCH BHUCOKOSIKICHO 13 3aCTOCYBaHHSIM IIEpPEJOBUX
3ac00iB Ta TEXHOJOTIH.

Pesyabratn pocaigxenb. BimoMo, 110 ruOOKi cBEpATIOBUHH XapaKTEPU3YIOThCS BUCOKUMHU
temneparypamu ~ 150-200°C Ta THckamu moHax 100 MIla, tomy ymoBH OypiHHS TIHOOKHX
CBEPAJIOBUHH CYTTEBO BIJIPI3HAIOTHCS Bif OypiHHS 3BHUaiiHWX. BpaxoByroun HasBHICTH Ha BEITHMKHX
MIMOMHAX TPOSIBIB PO3YIILIBHEHHS KBAPIIUTO-TICKOBHUKIB, BAITHAKIB Ta IHIIMX MIIIHUX HIUTLHUX MTOPIJ,
a TaKOX HAasBHICTh KABEPHO3HOCTI B 30HaX TEKTOHIYHWX HAIIPYT, BAXKIIMBUM € 3MEHIICHHS CHII TePTs
MK CTIHKaMH CTOBOypa CBEPJJIOBHHHM Ta OypHJIBHOI KOJOHM IIiJ 4ac OyJIIBHUIITBA TJIHOOKUX
cBep uIoBUH. Lle y CBOIO uepry MmiJBUIIUTh MBUAKICT OypiHHS Ta €(DEKTUBHICTh JOBEACHHS OCHOBOI'O
HABaHTa)XEHHs y BUOIH CBEp/UIOBUHHU. 3 IIi€I0 METOIO IPOIOHYETHCS TTOKPHUTTS €IEMEHTIB OYpHIIbHOT
KOJIOHM TOJIMepHO-KoMro3ulliiianMu  Matepianamu ([TKM), MilHICHI XapaKTEpUCTUKU SIKUX 3
MiJIBHIICHHSAM BHYTPIIUIACTOBMX TEMIIEpAaTyp 1 THCKIB 3pOCTalOTh, OCKUIBKA TIPH I[BOMY
CIIOCTEPIraeTbCs 3MEHIIEHHS eHTpomii cucremMu. Lle TMOSCHIOEThCS OyAOBOI Ta XIMIYHHUMHM
BIIACTUBOCTSIMUA MaKpOMOJIEKYJI MaTepially, 3 SKOro IPOIOHYEThCS MMOKPUTTH [3].

VY BucokoenactuaHoMy craHi st [IKM € xapakTepHUM TO€IHAHHS BIIACTUBOCTEN YCIiX TPHOX
arperaTHUX CTaHIB PEYOBHHU: 32 MEXaHIYHHMH BJIACTHBOCTSAMH — II€ TBEPi Tijia, 32 BHYTPIIIHBOO
CTPYKTYPOIO — 1€ PiTUHU, 33 TIPUPOIOI0 TIPYKHUX CHUI i Jac aedopmartii — rasu.

3HMmKeHHS eHTpomii 3a yMOBH po3TAry I[IKM TOSCHIOETBCS TPHUPOIOI0  E€IACTHIHOL
nedopMarlrii, sSka TOB’s3aHa 3 BUINPSMIICHHSIM 3KPYYCHHX MaKpPOMOJCKYJ, IO, B CBOIO HEpry,
MIPU3BOIUTE J0 3MEHIIEHHS KITHKOCTI MOKITUBHX KOH(OpPMAITii.

3a piBHsHHAM bonpmana:

R
S=|— [InW, (1)
NA
ne R — yHiBepcanbHa ra3osa crana;

Ny _ quCII0 ABOTAIIPO;
W — repmonmHamiuna WMOBIPHICTH CTaHy.

TepmogmHamiuHa WMOBIPHICTh CTaHy BH3HAYAETHCS YMCIOM MIKPOCTAHIB, SIKi BIAMOBIIAIOTH
naHoMy Makpocrany. 3a piBaicTio (1) 3i 3Menmniennsm W 3MeHIIYeThCs €HTpOIIis, TOOTO Aedopmartis
[IKM mnpu3BomuTh A0 CTATHCTUYHOTO MEHII HMOBIPHOTO TEPMOAMHAMIYHOTO CTaHy, TOOTO 10
3MEHIIICHHS EHTPOITI].

Takoxx 0coOIMBO BaXKIHMBOIO € TpobieMa 3a0e3nmedeHHsT CTIHKOCTI 00camHOl KOJOHH Iif] Jac
KpITUIEHHS TOpiJ] B TIIMOOKWX CBEPUIOBHMHAX, NIe, SK BXKE 3TaayBalioCh, NMPUCYTHI BHCOKI THUCKH 1
temrepaTypu. Kpim Toro mig gac OypiHHS TTMOOKHWX CBEPUIOBUHU HA KOJOHY JIIFOTh 3HAYHI CTATHYHI
Ta TUHAMIYHI HAaBAaHTa)KEHHS, a TAKOXK (PPETIHT-KOPO3is, SKi BILTMBAIOTH HA MIITHICHI XapaKTEPUCTHKU
KOJIOHH Ta TEPMETHUYHICTh pi3b00OBUX 3’€IHaHb. BIiNNOBiIHO, BUHWKAE NHTaHHS, IOB’S3aHE 3
PO3pOOKOI0 BHYTPIIIHEO CBEPAJIOBHHHOTO OONAJHAHHSA, sSK€ O BOJOUIO BUCOKAMHU MIITHICHUMHU
XapaKTepUCTUKAMU Ta TePMETUYHICTIO.

3 METOr0 MiJBHUIIEHHS TePMETUYHOCTI Ta €KCILTyaTaIliifHOiI HAJIfHOCTI 00CaJHIX KOJIOH TpH
poboTi B yMoOBaxX TiABHWINEHWX THCKIB Ta TEeMIIepaTyp HaMH pPO3pPOOJIEHO KOHCTPYKIIil
BHCOKOT'€pPMETHYHHUX 3’ €HAHb 3 Pi3b00I0 Tparereinaapaoro npodiiro [4].

JInst BU3HAYEHHS ONTHMAIBHHX TEOMETPUYHHMX MapaMerpiB Ta TEXHOJOTIH KpIlJIeHHS
pi3pOOBOro 3’€qHAHHS MAOCTIDKEHO MPYXHO-Ae)OPMOBAHMH CTAaH KOHCTPYKUii 3’€JHAaHHSA 3
TePMETH3YIOYHM €JIEMEHTOM IIPH Aii BUCOKHMX 3Ha4YeHb THUCKY 1 TeMIepaTypu. 3TiIHO TEOPETUYHHX
PO3paxyHKIB 3alpOIIOHOBAaHA KOHCTPYKILIA 3’ €AHAHHS 3a0e31euye repMEeTHUHICTD 10 TUCKIB MPH IKHX
HACTYIIa€ 3aJIMIIKOBA [UIaCTHYHA JedopMallis MeTaly Ta PO3pHUB B3I0BXK Pi3bOH.

Jns minTBepIUKEeHHS pe3yJbTaTiB aHAJITUYHUX JOCIHIIKEHb MPOBENCHI eKCIepUMEHTabHI
JOCIIKEHHS Ha TePMETHYHICTh HATYpHHUX 3pa3KiB My(TOBUX 3’€IHaHb 00CaAHUX TPYO AiaMeTpoM
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168 mm i3 crami rpynu minHocti [ i E. Anami3 pe3ynbTaTiB AOCHiAKEHb BHSABUB, 10 MY(TOBI
3’eqHanHHsA oOcamHuX Tpyd 3 pissboro OTTI mpu Temmepatypi 293°K Ta 593° K sanmmarorses
repMEeTHYHUMH 10 THCKiB 38+39 MIla, a 3 piss6oro OTTIIT mpu Temmepatypi 293° K mopymenns
repMeTHYHOCTi BinOyBamocs mpu THCKY 57-58 MITa, a mpu Temmeparypi 393° K i Bumie pisp6oBi
3’emnanag OTTII 3anummnucst TepMETHYHUMH @K 1O KPUTUYHUX THCKIB, TOOTO THCKIB IPHU SKUX
HACTYyIa€ 3aJIMIIKOBA TIACTUYHA JedopMallis MaTepiany TpyoO.

OfHMM 3 OCHOBHUX HAampsAMKIB poOIT, mijg dYac OyJiBHUIITBA TJIUOOKUX CBEPUIOBHH €
CTBOPCHHSI TEXHIUHUX 3aCO0IB 1 TEXHOJIOTIH, SIKi BpaXOBYIOTh CIICIU(IKY TiIPOAMHAMIYHUX MPOLIECIB.
Bimomo, 1m0 depe3 Hee(h)EKTUBHY OYHCTKY CTOBOypa CBEpJIOBHHH, BiJIOYBAaIOTHCS PIZHOTO POAY
YCKIIaJIHEHHS, aBapii, 0 TsIrHe 3a cO00I0 JOAATKOBI 3aTpaTH Ha OyTIBHHIITBO CBEPUIOBHHH. Tomy
BIIOCKOHAJICHHS TIAPOJUHAMIYHUX TPOIIECIB, IO CYIMPOBOKYIOTh OYpiHHS TJTMOOKHX CBEP/JIOBHH €
OJIHIC€IO 3 HAraJbHHUX 3a/1a4.

BaxxmBum € ¢popMyBaHHS CTIHKOTO 00€pTOBO-NIOCTYHAIBHOIO Pyxy MIPOMUBAJIBHOI pi)j[I/IHI/I y
KUTBIICBOMY KaHalli TIIMOOKOI CBEpUIOBHHU 6e3nocepez[HLo EHEpTi€I0 TOTOKY Ta MOXIIUBICTh
peryImoBaHHs TIPOIMHAMIYHUMHU TIapaMeTpaMH 1 CTPYKTYpPOIO MOTOKY 3 BPaXyBaHHAM KOHKPETHHX
reoNoro-TEXHIYHUX YMOB. BpaxoByroun (axTopu, 10 BUKIHKAIOTH YCKIATHEHHS IiJ Yac OypiHHA
TTMOOKMX  CBEP/JIOBMH, YMOBH (OpPMYBaHHS CTiHKOTO  00EpPTOBO-TIOCTYHNAILHOTO  TOTOKY
HBIOTOHIBCHKMX Ta HEHBIOTOHIBCBKHMX piJiiH, (akTopu, IO BIUIMBAIOTh HAa TPAHCIIOPTYBAIBHY
3MATHICTh TPOMUBAIBHOI PIMUHA 3 PI3HAMHU PEOJNOTIYHUMH BJACTHBOCTAMH 3a 00epTOBO-
MOCTYNAIBHOTO PYXy Tedil B KUTBIIEBOMY KaHall 3aTpyOHOTO MPOCTOPY € HEOOXTHUMH JIOCIIPKEHHS
MOB’s13aHI 3 TPOEKTYBAaHHSIM Ta PO3PaXyHKAMH CHEliaIbHUX TiIPOJMHAMIYHUX EIEMEHTIB Yy
KOMITJIEKCI 3 KOMIIOHOBKOK HH3Y OYpWJIBHOT KOJOHHW, SIKi JaJlyTh MOXIIMBICTh 3a0e3MeunuTH
KEepyBaHHS TEXHOJIOTIYHUMHU TIpoliecaMu OypiHHSI.

IMotokn 31  cTifikUM  00EPTOBO-ITOCTYMATHLHUM pyxom BOJIOJIIIOTH ~ BHCOKHMU
TPAHCIOPTYIOYMMH  BIACTHBOCTsIMA. le crocyeThes sk HBIOTOHIBCBKHX TaK 1 HEHBIOTOHIBCHKHX
pinun. [l uporo uucno @pyna (Fr), sike € ofHIEIO 3 OCHOBHUX PEOJIOTIYHUX XapaKTEPUCTUK PiWH, 1
3a CBOIM IIOPSIIKOM BHW3HAYa€ BIAHOIICHHS KIHETHYHOI CHEPrii piIWHM 10 TPUPOCTY CHEPTil
3YMOBJIEHOT pOOOTOI0 CHJI TSDKIHHS Ha MUISIXY, 10 JOPIBHIOE XapaKTEpHIN TOBKUHI, TOBUHHO OyTH HE
MeHmMM 3a 1. 3a Takoro 3HAYCHHS CHJIM B’SA3KOCTI BIMITparOTh CTaOUTRyI0dy poib 1 JUIs
HBIOTOHIBCHKOT PIIMHH MiHIMaJIbHE 3Ha4YeHHs KpuTepio Peitnompaca (Re) ckinamae 45, oCKUIBKA BiH
MOB'SI3aHUI  MPOMOPIIIHO 3 00epPTOBOIO IIBUIKICTIO IMOTOKY B 3aTpyOHOMY mpocTopi s
HEHBIOTOHIBCHKOI PIOMHN MIHIMaIbHEe 3HAaueHHs KpuTepito PeiliHompaca € Re>20, ame Tyt
(hyHKITIOHATBHMIA 3B'SI30K € apabomigHuM. [5]

XapaKTepUCTHKN TOTOKY 13 3aCTOCYBaHHSM TiqPOAWHAMIYHHX MPHUCTPOIB, IO MICTSITHCI B
KOMIIOHOBIII HU3Y OYpHIIBHOI KOJIOHU HAHOLIBII ITOBHO OMUCYIOTHCS aMILTITYIHO-9acTOTHUMHA (AUX)
Ta (a30BO-9aCTOTHUMH XapakTeprucTukamu (OUX).

be3po3mipHi piBHSHHS pyXy Ta HEMEPEPBHOCTI MOTOKY MAfOTh BUTJIISI:

) (L ale (282, [ Ry flar [ %P2 @
ot rRa or 9 a) oX

LD, 20, (0), 20, .
a) ot or r OX

OtpuMaHi pe3ynbTaTH BU3HAYCHHS XBHJILOBHX XapakTepucTHK TpakTy (AUX) reneparopa i
3cyBy ¢a3z MK amrnritynamu konuBadb (DUX), HO3BOMSAIOTH 3ICTABUTH 3aJIEKHOCTI BiJ aMILTITYO-
Y4acTOTHUX Ta ()a30BO-YACTOTHHX XapaKTEPUCTUK TEHEepaTopa Ta MPOCTIIKYBAaTH SK 3MIHIOIOTBHCS
eHEepreTHYHI XapaKTePUCTHKU TIOTOKY B 3aTPyOHOMY KiJIbIIEBOMY ITPOCTOPi CBEP/IOBHHU.

BucHoBkn.

1. Otxe, omHUM 3 HaNpPSMKIB HiIBUIIEHHS €()EKTUBHOCTI OypiHHS IMTMOOKHX CBEPJIOBHH €
3aCTOCYBaHHS TOIiMepHO-KoMmmo3uminHux martepianiB (IIKM) s mOKpuTTS TOBEpXHI €JIeMEHTIB
OypUIIBbHOI KOJIOHH.

2. JlocmipkeHnid TIPY)KHO-NIepOPMOBaHM CTaH MY(QTOBUX 3’€IHaHb OOCAJHUX TPYO IpH
TEPMOLMKIIYHUX TMpoLecax. CIpHUsIB BU3HAUCHHIO palliOHaJbHUX MapaMeTPiB TepMETH3YIOUHX BY3IIIB,
K1 320€3MeYyI0Th TePMETUYHICTh Ta MiABUILYIOTh HaAIHHICTh 1 JOBIOBIYHICTh 00CaHUX KOJIOH.

3. [lingumenss edekTuBHOCTI OypiHHA ITMOOKHUX CBEPIOBUH MOXKJIMBE 33 PAXyHOK JOCKOHAIMX
TAPOAMHAMIYHUX IHUPKY/SILIMHMX MpOLECiB NPOMUBAIBHOI PIAMHM B 3aTpyOHOMY HpOCTOpi
CBEpAJIOBHHH, a (OPMYBaHHS CTIMKOTO 00EpPTOBO-TIOCTYNAIBHOIO PyXy IPOMHUBAJIBHOI PIIMHU B
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KUTBIIEBOMY KaHaJi 3aTpyOHOro0 MPOCTOPY TIIMOOKOI CBEpAIOBHHH 3a0€3MEUyeThCS EHEPri€l0 caMoro
MOTOKY, €HEPreTUYHI XapaKTePUCTHKH SKOTrO 3aJIeKaTh BiJ KOHCTPYKLII Ta TEXHIYHMX XapaKTEPUCTHK
TiAPOaKyCTHYHOIO TeHepaTopa, SIKUH BKITIOYAETHCS Y KOMIIOHOBKY HHU3Y OypHIIbHOT KOJIOHH.
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BBenenue. OCHOBHBIM TpeAHa3HAUCHHEM TOm3eMHBIX xpanmauny raza (I1XI) smisercs
perynmmpoBaHre CE30HHOW HEpaBHOMEPHOCTH IOTpPEOJICHHs ra3a HApOMHBIM XO3IWCTBOM. 10 ecTh
00bexThl [IXI" ABISIOTCS HEOTHEMIIEMOH YaCThIO CHCTEMBI Ta30CHaOKeHWs cTpaHbl. Kak u ro0oii
texHonmorudeckuii 00bekT IIXI" mmeer cBom 0COOEHHOCTH, MOCKONBKY €ro ASKCIUTyaTalys HOCHT
IUKITHIeCKUH XapakTep, B MPOIecce KOTOPOH MO0YEPETHO OCYIIECTRISIOTCS IPOLECCH 3aKadKy rasa
1 otOopa ero m3 miuacta. B 3Toi CBs3M yalle BOSHHKAIOT MPOOIEMBI SKCILTyaTaIll CKBa)KHH, TaKHe
KaK paspylIieHre [EMEHTHOr0 KaMHS 32 KOJOHHAMH M3-3a M3HOCA U MEPEMEHHBIX Harpy30K Ha CTBOI
CKBa)KHHBI, CIIEICTBHEM KOTOPBIX, B CBOIO OYepelb, MOT'YT CTaTh MEPETOKH Ta3a B APYTHe TOPU3OHTHI
WM Jake TPUCKBOKUHHBIE Ta30MpOSBICHUS Ha IHEBHOW MOBEPXHOCTH. llepednciieHHBIE BHINIE
pobsieMbl UMErOT MecTo Takke Ha [IXI™ Hamelt PecrryOnuku.

OcHoBHas 4acth. Co3manue momzeMHoro xpaneHust raza I[IXI' Ha 0aze BbrIpabOTaHHOI
ra3zoBoit 3anexxu B |X ropuzonTe mecropokaenus Jlyd Hagamock B 1988 T, mpu dKCIUTyaTalliOHHOM
(horne u3 133 CkBa)KWH M TJIaCTOBOM JaBiieHnd 7,15 Kre/cm.

3a ucreknmii mepuon (1988-2017 rr.) peanu3oBaHo 29 TOMHBIX NUKIOB SKCIUTyaTallUd
paccmarpuBaemoro [IXIT" u ce3on 3akauku 2017 r. 3aKOHYHIICS CYMMapHOH 3aKa4yKod Ta3a B 00bEMe
76573,44 mma. M° raza u cymmapHeIM ot6opoM 60676,79 mH. M3, To ecTh 00BbEM 3aKauaHHOTO Ta3a
BBINIE 0TOOpaHHOro Ha 15896,65 M. M°,

B tekymem skcruryatanmoHHOM (Qonzme 289 ckBakuH, W3 HHX 273 3KCIUTyaTalMOHHO-
Har"eTaTeNnbHbIe ¥ 16 CKBAXKUH CO BCKPhITHEM HIDKHUX Topru3oHTOB (X, XI+Xla, XII) mectopoxnerust JTyq.
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I'paduueckn muHamuka co3maHust U HukInueckoi skcmayataunu [1XI, ¢ 1988 mo 2017 rr,
MpeAcCTaBlIeHa Ha pUCYHKE |, MoKa3piBaiomias B3aMMO3aBHCUMOCTh O0BbEMa 3aKayaHHOTO Tas3a H
npuBeAEHHOrO miaactoBoro AasineHus B [IXI', 4To mo3BoNsIeT JIErKO MPOCIETUTh 00bEMBI aKTHBHOTO
(Vmax-Vmin) u 6ydeproro raza (Vmin). [4]

Kak Bugno u3 pucynka 1, ¢ 1988 mo 2000 rr. 006éM raza B [IXI mocTostHHO yBenmuuuBaercs, a
MaKCHMaJIbHOE JaBJIEHHE JOCTHraercss B KOHIE 3akauku 1999 r. — 18,98 krc/cm® XapakTepHOi
0COOEHHOCTBIO JanbHelIIero nepuoaa skcmnyataruu [IXIT (1999-2007 rr.) siBisiercst HaOar0AaeMoe
CHIDKCHHUE TUTACTOBOTO JIABJICHUSI TIPU MPAKTUYSCKH HEU3MEHHBIX OallaHCOBBIX 00BEMAxX 3aKauyaHHOTO
B ITXT rasa. Tak, npu TakoM e 3aKauaHHOM 00Bb&Me rasa (19,6 mapa. M%), macToBoe naBicHUE B
KoHIIe 3aka4yku B 2007 . coctaBmio 17,2 kre/cm? npotuB 18,98 — B 1999 r.

B aT0 K€ Bpemsi B HIDKENexKalieM X TOpU30HTe HaOIroaeTcst OBBIIIeHUE gaBieHus ¢ 6,0 1o
16,5 xrc/em?, a B XII ropusonte — ¢ 8,1 10 12,86 krc/cm?. TIpy CHIDKEHHHM TIJIACTOBOTO JABIICHUS B
IIXT no 10,4 xrc/cm® B KoHie or6opa rasa B ampere 2011 r. 8 X u Xl TopusoHTax Taxke
HaAOJI0/1aJ7I0Ch CHIDKEHHE TUIACTOBOro JaBieHus. Ha pucyHke 2 mpencraBieHa JUHAMHKA TUIACTOBBIX
NaBJIeHW B TIPOJAYKTHUBHBIX T'OpHU30HTaX MecropoxaeHust Jlyd. HabOmromaemas Ha puicyHke 2
MpaKTH4ecKasi CHHXPOHHOCTh JMHAMUKH JIaBICHUH, YKa3bIBAaeT HAa THAPOAMHAMUYECKYIO CBSA3b MEXKIY
IX (ITXT) u vmwkenexamumu X, X1l ropuzonTamu, 00yCIOBIMBAIOIIYIO IIEPETOKU ra3a B MPOIECCE
skcruryaranuu [TXT
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Jlara NpoBeneHHs 3aMepos
Puc.2. Jlunamurxa niacmosuix oasnenuii 8 NpoOOYKmMUSHbIX 20PU30HMAX Mecmopodicoenus JIyy

Tekymiee macToBoe AaBieHne (Ha KoHer 3akadku 2017 1.) cocTaBiser

- IX ropusont — 15,52 kre/em?,;

- X ropusoHT — 12,34 krc/cm? (3aMepsl B 6 CKBaXKHHAX);

- X1 ropu3sont — 13,72 krc/cM? (3aMephl B 8 CKBa)KMHAX).

CroXuBIIMICS OajlaHC CHUCTEMbI IO3BOJIAET IKCILIyaTHpoBaTh paccMarpuBaemoe IIXIT ¢
aKTHBHBIM 006EMOM Ta3a 3,0 mupa. M°.

B cnywae pacmmpenus I[IXIT HeoOXOmuMO TIPOBECTH TEXHHUYECKOE OOCIENOBAaHHUE €TI0
9KCILTYaTaIlMOHHOTO (DOHJIAa CKBAXKUH C BBISBIICHHEM BO3MOXKHBIX TIEPETOKOB U KA4eCTBa 3aKOJIOHHOTO
[IEMEHTa ¥ IIEMEHTHBIX MOCTOB, IIOCKOJIBKY OCHOBHOHM (POH/ CKBaXXHMH 3KCILTyaTHpyercs Ooree 50 ier
U MMEET BBICOKMHA (HU3UYECKHA H3HOC, a M3 273 cKkBaXuH — 198 CKBaXWH TMepeBEICHBI ITOCIE
IKCIUTyaTallMH Ha HIDKE3AJIETaoIINX TOPU30HTOB C BBITEKAIOIIMMH OTCIOJIA TIOCIEACTBHIMH. [2]

Anamm3z 'MC 3a mocnemname 6 mer oskcroryatamum [IXIT (2012-2017 rr.) ¢ oxBartom
MPAKTUYECKH BCEro OHKCIUTyaTallMOHHOTO (OHIa CKBAXKHH, W3 KOTOporo ObuT BbIOpaHbl 182
CKBaXWHBI, B KOTOPBIX 3aMEPOM OXBAY€HBI BCE KOJIEKTOPA, B TOM HHCIE CKBAXXHHBI, B KOTOPBIX
orMedaercs: ypoeHb | BK u HmKHIE KoIIeKTopa 0OBOTHEHHI. [1]

[lo pesynpraTaM [maHHOTO aHanmM3a OBUIM TIOCTPOSHBI KAapThl Ta30HACHIIIEHHOCTH,
ra30HACHIIIEHHON MOIIHOCTH W TPOW3BEACHUS ITHX BEJIMYMH, TI0 KOTOPHIM OTMEYAeTCs COKpaIleHne
ra30HACHIINIEHHON MOIHOCTH TPAKTHYECKH I10 BCeMy (OHIY OKCINTyaTAl[MOHHBIX CKBOKHUH B
CPaBHEHUM C HX HavaJbHbIMM 3HadeHussMu npu cozganud I[IXI. B cpemnem, mo IIXT,
ra30HACHIIIEHHAs] MOIIHOCTh COKpaTmiack ¢ 36,0 M mo 25,9 m. Ha ckBaxxunax I'CII-3, 9 na 60%,
I'CII-1, 4 — na 50%, I'CII-7 — na 24% u na 10% na cxsaxunax I"CII-5, 8.

3HaveHUs] Ta30HACHIIIEHHOCTH, B CpPEOHEM, YMEHbOIMCh ¢ 65,8% mo 59,7%, npuuem
CHIDKEHHE Ta30HACKIIEHHOCTH Ha 7-15% oTMmeuaercs Ha ckBaxuHax ['CII-1, 3, 4, 9, 00bEMBI 3aKauKu
B CKBa)KMHBI KOTOpPBIX MOYTH B 2 pa3za MeHblle, ueM B ckBaxkuHbl ['CII-2, 5, 7, §, B KOTOpBIX
ra30HACKHIIIEHHOCTh MPAKTUYECKH HE H3MEHUIIACh.

[To quHAMHKe Ta30HACHIIIEHNS KOJJIEKTOPOB BUHO, YTO 3aKaYMBAEMBIN ra3 MPAaKTUYECKH HE
OTTECHSET BOAY B OOBOJHEHHOU YaCTH, a TIOCTYIAEeT B Ta30HACKHIIIEHHYIO YacTh 3alekKu. [4]

CKBa)XHHBI IKCIUTYaTHPYIOTCS B YCIOBHSAX, KOTJa JaBJIEHHE B Ta30BOW 30HE 3HAYUTEIHHO
HWXKE THJIPOCTATUYECKOTO B BOJOHOCHOMW, MPOUCXOAUT OOBOJHEHHE CKBAXKWH KOHTYPHBIMH BOJAMH
o HauOosiee MPOHUIAEMBIM, JIETKO APEHUpPYEMbIM TporuiacTkaMm. [Ipu 3tom, crmabo npeHupyembie
MPOIUTACTKH OCTAIOTCS Ta30HACHIIICHHBIMU, HO HE CIIOCOOHBIMM OTAaBaTh Ta3. [Ipu3aboitHas 30Ha
AKCIUTYaTaIllMOHHBIX CKBXKHUH OBICTPO OOBOHSIETCS, BIUIOTH JIO 3aJaBIMBAHUS CKBAXKHHBI, CHUKAOTCS
KaK TeMITbI 0TOOpa Ta3a, TaK U CIIOCOOHOCTh MPHUHUMATH 3aKaYMBACMBIi ras3.
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Ananmu3 'MC nokazan [1] uTo 55 cKBayKMH SKCIUTyaTallHOHHOTO ()OHJA B MpOIEcce 3aKauKu
3a/1aBJICHBl YPOBHEM HUJAKOCTH, M3 4YEro CjleayeT, 4YTO ra3 3TH CKBa)XMHbl HE NPUHUMAIOT H
HYXJAIO0TCSI B IPOBEICHUHU CIIEUATBHBIX UCCICIOBAHNH U HHTCHCU(UKAIINY IIacTa-KOJUIEKTOpa.

BuiBoabl. /[ MOBBIIEHHS MPOAYKTUBHOCTH CKB2)KUH, CHIDKEHHS WX OOBOTHEHHOCTH H
BBIHOCA TIECKa, PEKOMEHAyeTCs IPOBOAUTH OCYIIKY IIJacTa-KOMJIeKTopa C IpUMEHEHHEM
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, OOpPa3yIOIIMX NpPU B3aUMOJACHCTBHU C 3aKauMBAaEMbIM Ta30M
YCTOWYHMBYIO TIEHY, CIIOCOOHYIO OTTECHHTh BOAY BINyOb IjjacTa MpH 3aKayke rasa, TeM CaMbIM,
ocylIast €ro, U TMpersITCTBYS MPOJBIKEHUIO TIACTOBOM BOJBI IIPU OTOOpE Ta3a.

Kpome mpobnem, Bo3HUKaOMMX B mporecce 3kciuryaranuu [1XIT, mepen crnenuanucraMu
Hay4YHO comnpoBoxaatomuMu pabdory IIXI craBsatcs 3agauu, TpeOylomue He TOJIBKO T'PaMOTHOTO
TEXHOJIOTUYECKOTO PEIIEHUS U TEXHUYECKOI'O HCIOMHEHHS, HO M, YTO OCOOEHHO Ba)KHO B YCIIOBHSIX
PBIHOYHOM SKOHOMHUKH, IKOHOMHYECKH 000CHOBAHHOTO oaAX0aa. [3]

OnHoli W3 3a/1a4, CTOSIIMX B HACTOSIIEE BpeMs SIBJISCTCS HapalldBaHHWE aKTHBHOTO oObeMa
raza B [I1XI" (000CHOBaHHBIX 0O0BEMOB XpaHEHUsI T'a3a, KOTOPbIE MOXKHO OTOOpaTh M3 IUIACTA B CE30H
XOJIOZIOB) HE TOJIbKO JUIsl OOECIICUeHHs KHUTeded PecrnmyOnukyd, HO TakkKe M C TOYKUA 3PCHUS
peanu3aiyy 3KCIIOPTHBIX MOCTABOK B XOJIOTHBIN CE30H, DKOHOMUYECKUH 3PQEKT OT KOTOpBIX Oyner
3HAYUTENBHO BHIIIE BCIIEACTBUE BHICOKOM 3KCITOPTHOM IIEHBI Ha ras.
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Cucrema oOpazoBaHus B AzepOalikaHe COCTOSIIA M3 CICAYIOMNX 3TAIOB 00yUCHUS: MEKTEO
— HU3MIAas CTyNeHb (IIKOJa HAYalbHOTO OOYYeHHWd); ciemyiomas — oOydeHHe B Meapece, KoTopas
MoJpa3fessulach Ha IBE CTYNEHHM — HadaJbHYIO M BBICIIYIO. Beicine menpece mpencTaBisiiin coOoit
Hay4HbI€ LIEHTPHI, OTKPBIBAJIMChH BBICIIMMHU TyXOBHBIMH BJIACTSIMU U COIEPIKAIIMChH 3a CUET BaKy(HBIX
noxonoB. Ha BocToke mo mosiBieHns BBICIINX YY€OHBIX 3aBeeHUH ydeba mpoxomia B OMOIHoTeKax,
IIPU KOTOPBIX CO3JABAJIMCh OCOOBIC «I0Ma 3HAHHS», ONHU AT OOrOCIOBCKMX IWCITYTOB, IAPYrHe — VIS
00y4eHHsI CTYJICHTOB, 3aTeM OBUIH OCHOBAaHBI HAyYHBIC YHUBEPCUTETHI (rAe yueba Oblta OecruiaTHOM,
Tyabbl (CTyaeHThI) obecreunBaiuch obmexutuem) [15, ¢.30; 9, ¢.71-72]. Amnam Omeapuii B
«[lyremectBum» ormeuaer, uro B X VIII Beke B lllemaxe, Opnedune, Teopuze, Ucharane, upasze,
Memixane, I'a3Bune, ['yme u SI3ne neficTBoBaidu Meapece, KOTOPbIE HAXOMWINCh MO YIPaBICHUEM
[eiix-ynp-ucaama [1, c.12-13]. HeoOxomuMo OTMeTHTh, UYTO CcpedHHE Beka B AsepOailkaHe
cymectBoBainu HaydHble IeHTpel B lllemaxe, TeOpmze, Apnebune, Mapare, Ypmue u T.I.
OO6pazoBanue MOXHO OBLIO TPOMODKUTh TPU 3HAMEHUTHIX TPOOHWIAX (IyXOBHOE) W TIpH
obcepBaTopusix (obmenayunoe) [10, ¢.44]. B komruiekc Maparunckoit oocepsaropuu (1259 r.) Bxoamio
Menpece u ononroreka B 400 ThICSY TOMOB.

B X-XI BB. npu kpynubeix meuersix HaxwueBanu, bapapl, ['samku, lemaxu, baky, TeOpusa
cymectBoBain Menpece. Kpome menpece kypc oOydeHHs MOXXKHO ObUIO HPOHTH W B MEKTe0ax IpH
xaHers [10, c¢.44]. Taxxe cyniecTBOBalIM ABOPLIOBBIE IIKOJbI AJs AeTel 3HaTh. CyIiecTBOBaIN IKOJIbI
Kayuurpaduu, rie TOTOBUIIN MepenucInkoB pykonucei [10, ¢.45-46]. Kpome Toro, MO>)xHO OTMETHTH
MIOPH/IH3M, @ B 0COOCHHOCTH 1Koy 3uKpa mieiixa D16 bada (1730-1796rr.)

B 80-x rr. XlIB. B mepuon rocynapcrBa AtabekoB B HaxnueBanu OBIJIO OTKPBHITO Meapece U
W3JIaH CIIEIUAIBHBIA yKa3 o mopsjke npernoaaBanus B HeM [10, c.44]. IIpu rpobauiie MomuHe-xaTyH
ObuTH 1Ba Menpece xkeHbl atabeka [llamc an-/{una Mn-Jlenn3a u marepu aradexoB /[xaxan [laxiaBana u
Ke13bu1-Apciiana, TOCTpOCHHBIE B TIpaBlicHHE ATaOEKOB, KOTOPBIE OTHOCHIIMCH K BaK(DHBIM BIIaJICHUSIM [8,
c.108; 4, c.55]. B Xll B. B lllemaxe Oblma OTKpBITa BBICIIAS MEIUIIMHCKAS IITKOJIA — «Meapece-THO0»
[10, c.44]. «Mansxam» B lllemaxe — nmepBas akagemus B AsepOalipkaHe, re yriyOJIIeHHO U3ydalach
MeIMIMHAa M XUMHs; ee co3hareneM crtan Bpau u ydeHeld Kadwmagaua Owmap ubn Ocman
(npo3Bansbiii B Hapoxae «Jllene ['romem», XlIB.). Xaranu Illupsanu (1126-1199rr.) B mosme

26 1(31), Vol.1, January 2019



International Academy Journal Web of Scholar ISSN 2518-167X

«Toxdarynp-Upareiin» («[lomapoxk nByx IpakoB»), MOBECTByeT O HAyYHBIX JOCTHIKEHHIX
Kadusgmuna Owmapa, oTmedaer, 4To OH Ojaromaps eMy OBJalell HayKaMH, BKJIIOYas MEAWLUHY,
aCTpOJIOTHIO, MaTEMaTHKY, MYCYJIbMaHCKOE OOrOCIOBHE, TAKXKE JPEBHErPEUECKOM, XPUCTHAHCKONH H
30poacTpuiickoii punocodueii [2, ¢.66].

Menpece 6put 1 B Ctapoit ['ssnmxke — beprensc ormeuast yuenocts Huzamu [stnmkesu (1141-
1209rr.), COBEPIIEHCTBO BIAJCHUS MNEPCHIACKHM JUTEPATyPHBIM  SI3IKOM, 3HAKOMCTBO C
XPUCTUAHCKON JIMTEpaTypoil, 3HaHWE MYCYJIbMAaHCKOW TEONOTHH, (QHIOCOPUHN, ACTPOHOMHH U
acTpoJoruu, reorpaduu u T.1., moau€pkuBa, uro B ['sHmke Obuin yuéHbie u Menpec [7, ¢.90-91].

C XV-XVI BekoB B Mepece Hadajgach CIeNUaNM3alys W ObUIM CO3JaHbl HOBBIC THIIBI
menpece [1, ¢.12-13]. K uymcny nydmmx meapece XV Beka MOXKHO TMPUYUCIUTBD MEIpece IMpH
[Taxckon meueru [IBopua Illupeanimaxos B baky.

Menpece pyaknmnonuposano mpu Ixyma-mederd ['THIDKK Ha LeHTpalibHOM miomaau (1606r.,
«Meuerp max AGbaca», apxur. llleiix baxa ang-/lun). Menpece Obiio moctpoeHo psaoMm ¢ Jxyma-
MEUEeThI0 — 3TO OBUT JBOP «3aCTPOSHHBIN XOPOIIUMH 3JIaHUSIMUA C MHOKECTBOM KOMHAT U TIPOXOJIOBY
[10, c.45-46]. Komruieke, TOCTPOCHHBIH B IEHTPAIbHOW YacTH TOpOjia BKIIIOYA — MEUETh B IIGHTPE,
BXOJJHOW TMOPTAJI C JBYMSI CHMMETPHUYHO PACIIOIOKEHHBIMH TI0 €r0 CTOPOHAM MHHApPETAMH, M 37aHHe
Mepece, OCTaTKM KOTOPOrO COXpaHWIMCh 0 Hammx gaed [14, c¢.60]. 3mecsr wu3ydamu
MPHUPOIOBENICHHIOE, MAaTEMAaTHKY, aCTPOHOMHIO, 30[9€CTBO, (uiocodpuio, JOruky, dorocinosuee. B
yHHUBepcuTere-menpece odydanocs 10 80 ctyneHToB — 110 10 CTYI€HTOB B KaXKI0i TpyTIIIE.

B XIII-XV Bekax B ropomax HaxwueBanu, Opaybame u KapabGaxckoil mpoBHHINMU
CyIIeCTBOBAIM MeApece MABYX BHAOB: «Menpecetin-Upmamus» ¢ 14-netHuM  oOydeHWEM |
«Menpeceitn-Bextanusi» ¢ 16-nernum. Kpome OorocinoBckux Hayk B «Menapeceiin-Bexranus»
M3ydany acTPOHOMHIO, anredpy, TpaMMaTuKy, reorpaduio ¥ S3bIKH. B bakwHCKOH KpermocTtu
COXpaHWINCh «MOJUIaXaHe» (Te e MeApece) - OOrOCIOBCKHE INKONBI, TAE W3ydad OOrOCIOBCKHE
JWICITATUIMHEL, & TakKe MyCylIbMaHcKoe mpaBoy [6, ¢.93]. Coxpanminock menpece 1301 r. Hemameko ot
Ibxyma-meuern [6, ¢.93]. Illeiix-Cyneliman Menpece B BUAE ABYXITAKHOTO 00beMa OBIIIO MPHUCTPOSHO
K MeueTH B ropojie Maxaban ¢ cepepa (Mpan, mpoBunIis 3aman. A3epOanmkan).

B XIII-XIV Bekax B Tebpmuze Obuto Heckombko Mmempece — ['azanmite, ['mitacuite, Danakuiie,
Marcymwmite, Hacpuite. B XIV B. B Tebpuze yupexaéuaniii «296Babd anp-oupp» (Bopora GrmarorBopeHwst)
BKITIOYA]T W MEUeTh, W OMOMMOTEKy, a Takke ydcOHBIC, JiedcOHBIC, CAHWTApHBIC W XO3SHCTBEHHBIC
YUPEKICHUS, MPEACTaBIsIs co00i menbli ropomok. Pammn ax-Jlun (mpae. 1295-1304 1r.) ocHOBan B
XIVBeke B TeOpmze kpymHeii yHuBepcuter «Jlap-amr-lllnda» («Jom Hcuemenns») ¢ menpece,
neqeOHULel, obOcepBaTopuell M Ap. COOPYKCHHSMH, I[E H3YYalHCh €CTECTBO3HAHUE, MEAUIIMHA,
acTpoHOMUs, HUCTOpHs, ¢umnocodus, Jormka W OorocioBue. Pammin an-/[uH cram ocHoBaTeleM M
KoMIDIekca B mpeamectbe Tebpuza «lapyns-Ounyn» (XIV B.) — KpyITHOro HayqHOro IeHTpa HE TONBKO
Ha bmmxaem n Cp. Bocroke, Ho u Ha 3amazne, rae ObUIO OAMHHAANATE MEIpece, ABAIATh UYETHIPE
KapaBaH-capasi, IIOJITOPbI ThICSYM TOPTOBBIX JIABOK, TPUALATH THICSY JOMOB, MHOXKECTBO OaHb, MEJIbHHII,
LIEPCTOTKALIKKE, OyMarozienarebHble KpacuIbHbIE MAaCTEPCKHE, a TAKKe MOHETHBIM JBOpP. 3acTponka
ropoja NONUMHSNACH DA3ACICHUI0 HayK @O KBapralmaM. B  VYHuBepcurere ObUIM OTHENEHUS
obuiecTBoBeneHus, GuIocohun, NCTOPUN, MEJUIIMHBI, aCTPOHOMHH, ACTPOJIOTHH, JOTHKU. Y HUBEPCUTET
nMen mpu cebe OombHHUITY, anTeKy, ononmoreky. B xomrurekce «lllommn Tebpms» (Cymepku Tebpmsa)
noctpoeHHoM ['azaH-xaHom B Ka3BHHE KOMITO3MLIMOHHBIM IIGHTpPOM CTajl MaB3ojied ['azaH-xaHa, 1o
CTOPOHaM KOTOPOr0 pacroiarainch OndimmoTeka, 00cepBaTopus U JBa KpyIHbIX Meapece [ 16, ¢.95-97].

B XVII 8. B lllemaxe cymectBoBaim 40 mxon u 7 menpece, B Tedpuze — 600 mxon u 47 menpece
[24]. Omap Pank Huzamzame (koH. XIXB.) ymoMHHAI O «3HAYMTEIHHOM YHCIIE YUAIIUXCS MEIpece B
Ilexun, ynomsHy o meapece B ropomax ['samke u Illemaxe» [17]. Meapece Bbiciuero oopa3oBaHus
Obuto cozmaHo mpu Komriuiekce Mmam-3ame B bapme. B XVIIIB. B Opnybane Obuta ocHOBaHa
penuruoszHas 1mkoia-meapece WOpaxum 3axupuita [15, ¢.90] BbICmell cTymeHu, KoTopas
MpeAcTaBisIa co00l ABYXITaXXHOE KaMEHHOE 3llaHHe B LEHTPE ropoja, U cocTosia U3 2 OObIINX
y4eOHBIX MMOMEIIEHUH, PACIONIOKEHHBIX CO CTOPOHBI TJIABHOIO BXOJA B «OJIMH, a C IPOTUBOIIOJIOXKHON B
JBa dTaka», OONMBIIOro jBopa ¢ GacceitHoM [16, ¢.95-97]. Menpece u3 komiuiekca J[xyma-mMedeTd B
ropoae OpayGan (1126 r.x./1714r.) ormedyan B cBomx 3amucsx HM.IomeH: «opu TJaBHOW MedeTH
HaxomuTes 1mkona» [20]. B rocymapcTBEHHOM HCTOPHYECKOM apXMBE COXPAaHWIIMCh MaTEpUANbl O
BaKy(HOM HMMYIIECTBE MEApEce - ero mpuxonpax, pacxogax [15, c.91], ykazaHo ums ocHoBatens -
Wopaxum xanm 3axup azg-Hayme [15,c¢.28]. Menpece mpeacraBinser coOOH  «3aMKHYTHIN
YETBIPEXYTONbHBIA JIBOp C MOMELICHUSMH, Pa3MELICHHBIMH IO YETBIPEM CTOPOHAM JBOPa» C OIHHUM
BBICOKUM TIOPTaJIbHBIM BXOJIOM CO cTOpoHbI (hacama [16, c.36]. Kak ormeuaer P. CanaeBa: OCHOBHBIM
KOMIIO3ULIMOHHBIM TPUEMOM CTAJIO <IIPOTHBOIOCTABICHUE CPABHUTEILHO HEOOJBIIMX APOYHBIX HHII
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KPYIHOMY TOpTaly... YTO COOTBETCTBYET BHYTpEHHEH cTpykType nomemieHuil. Kaxnmas crpenbyaras
HHIIIA COOTBETCTBYET OJHOMY W3 BHYTPEHHHX MoMerieHui» [16, ¢.95-97]. Menpece npucTpoeHO €
CEBEPO-BOCTOUHOM wacTh JI)Kyma-Me4yeTH, COCTaBISI0 C HEW eNUHBIA KOMIUIGKC M 3aMBIKaJio
LEHTPATBHYIO IUIOLIaAb C BOCTOUYHOM CTOpOHHI [16, ¢.36]. IlogoOHbIi npreM, Korja MedeTb 1 Meapece
KOMITO3HUITMOHHO OOBEIMHEHBI B €AMHBIN KOMIUICKC, XapakTepeH Juis maMsaTHukoB Cp. Asun u Mpana.

Taxxe B AsepOaiipkaHe CyIIeCTBOBaJIM 3aBUs (LIGHTP Cy(QHIICKOro opjeHa), TAC >KUIU
nepsuiy. [TocnenoBatenu Xypyhu3Ma MOJIUTBEHHBIC JIOMa Ha3bIBAJIU XaHETs, a OPACH HAKIIOaH S —
3aBHua. B oTIMuMe OoT XaHers — B 3aBUSl MIPOXKUBAIM TOJBKO HIEHX M €ro MIOPHUIBL, TAe cypuiicKuit
menx u ImpomnmaranaupoBajl CBOU HJICH. YacTto 3aBus cocTOsIa M3 MCYCTH, IIKOJbI, YChIIaJbHHUIBI 1
roctuHubl. OnHo U3 coxpanuBmmxcst 3agus-medpece (XVII-XVIII BB.) B HaxuueBanu B kBapraie
3aBUsi COCTOMT M3 TpeX 3AaHui, oOmied rmionianeo — 212 m°. Ham u3BecTHO, uyTo Haxmbanauiia
MOJTY4MIJIO MHPOKOE pacrnpocTpaHenue onaronaps Heman-Annaxy HaxwueBann u Xamku Hamxm-an-
Huny bapr-6ady (XV B.) — xanudam H3BECTHOTO HakmIOaHIUiickoro mieiixa XBaku Myxammana
[Mapca (ym. B 1420 r.). A0y Caun Cynysuiax, wieH OparcrBa Hakmibanauiia npencTapiisil OOIIMHY B
AsepbOaitkane B XVIB. [3, c¢.133-141]. LlenTp KOMIUIEKCa — MPSIMOYTOJIBHOE JBYXITAXKHOE 31aHUE C
MPUMBIKAIONIMM K HeMy MHHaperoM. B koHme XIX B. peMOHTHBIX pa0oOT CBOABI M clepHUEcKHe
rroH0e3bl (Kyrmona) ObUIM CHECeHbl W 3aMEHEHBl Ha TPSMOYrOJIbHOE IMOKPBITHE, YTO 3aTpyIHSET
olpesielieHne BpEMEHU CTPOUTENLCTBA. 3asus-uedpece cmoum Ha GyHAaMEHTE BBICOTOH 2 M. 3a6usi-
Medpece obmel Tomanpio 212M% COCTOMT M3 BeCTHOIONS, GONBINOH 3aIbl IS OOTOCITYKEHHS
BBICOTOM 5,5M H IWomanplo 88 M- Mexpabd (1,7x5,15x5,5M) HaxomuTcs B FOKHOM HYacTH 3aja.
[TomerieHrie Ha BTOPOM 3Taxe OBLTO MIPETHA3HAYEHO JIJISl KSHIIHH.

B komrutekc xanerst mreiixa Taxupa y JleBuubeld Oaman B baky Bxomuna medeTb-MeKTed —
(meuerr Momtel Mup3st (1056r.x./16451.), ¢ kpyribiM Kynoiaom (. 14 u mmp. 9 M), OTHOCSIIASICS K
neprioy mpasieHus maxa A6baca Il. CormacHo HaamcH Ha Kyrojie MedeTh-MeKTe0, OTMedaeTcs: aaTa
MOCTPOKKHK Meuery TpH maxe Abdbace |1 (1646r.) ero ciyroii Mimam Kymu. Taxke orMeuaercs oOpaiiieHre
B Bakd apeHmHOHM TuiaTel 3a ckian Illeiixa Taxupa — Mo-BUAMMOMY, CYIIIECTBOBABIIICTO ITPH KOMILIEKCE
namsaTHUKOB TrpoOHmIel [lleiixa Taxupa. Takoe ke HeOonbIIoe 37aHWE MEKTeO0 HAXOIUTCS B
I'ybepraropckoM caxy baky, u Taroke, 110 HalIeMy MHECHUIO, IPHHAIIICKAIO Cy(OUHCKON O0IIHHE.

V3 nmaMATHUKOB B CeNEHMsX ATIIEpPOHA COXPAHWIOCH 37aHMEe MekreO-medern B Hapmapane
(1685-86rT.). MekTeO-MeUYeTh COCTOMT M3 IBYX ITOMEIIEHHI — BECTHOIOIS M MOJIEILHOrO 3aima. MHTepecen
KBaJIPATHBII ITOPTAJI C apKOM CTPETbUaToro O4epTaHus, MAEHTHYHbIN apke Bxoma [19, ¢.253-255].

B 1766 romy apxur. lleiix bax an-/lurom, mocTpouBmmM MedeTs B ['sTHIKe, ObLTa TIOCTPOEHA
lomybass meders (I'eit Mederp) B OpmBanu. B kommiekc Jlopria Capmapa BOIDIM MEYETh C
MHHapeToM miomazapio 7000 KB B IOro-BOCTOYHO# 4acTH MeYeTH Meapece u3 28 Kenuii, Gubanoreka
B ceBepHOI uacTH. IIIIaHHpOBOYHAS KOMIIO3UIHA Meapece pemiena B Buae "T"-o6pasHoro miana [15,
c.28]. MoXHO TOBOPUTH O TOM, YTO MO apXUTEKTYyPHO-TIJIAHUPOBOYHOMY DPEIISHHIO U MEYETh, U CaM
KOMIUTeKC Omm3ku K Komruiekcy JDkyma-meuern B ['sHmke. Taroke mempece OBUIO TIOCTPOEHO
[Iaxapckoit medern (wm 3amxana, 1098 1.x./1687 T1.) B OpmBanu. K coxaneHuio, Me4eThb HE
COXpaHMJIACh, a 3AHNE MEAPECE HCIIOIb3YETCs KaK BHICTABOYHBIH 3ai1 JJoMa XynO)KHUKOB.

=]

"T'T".E:?T"TTT

1.3asus-medpece. Haxuuesamnn, 2. [icyma-mevems. Haxuuesano,
3. orcyma-mewemn, Lllemaxa; 4. [oicyma-meuems 6 [lepbenme
Puc.1.
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1,2. Mexmeb-meuemn 6 Hapoapane (1685-86ee.); 3. I'onybas meuemv. Dpusans
Puc.2.

Taxke cneayer ynoMmsHyTb Meapece an-Pappyxuila u3 KomIuiekca JDKyma-medern B
JepOenre, noctpoeHHoe mo npukasy [llupsanmiaxa ®appyxa Macapa u Ha3BaHHOE B €ro 4eCTh B
879 r.x./1474-75rr. [15, ¢.28] I'naBHblie dacansl JHkymMa-MeueT U MeIpece BHIXOAAT B CTOPOHY JBOpa
W 3aHUMAIOT €r0 MPOTHBOIMOJIOKHBIE CTOPOHBI - CEBEPHYIO U IOXKHYIO. APXUTEKTYpHAsT KOMIO3UIIUS
pemieHa B Bune «T»-o0pasHoro minaHa. Menpece cocrout u3 HeOompmmx Xymkp (2,.8X3.4m). Tlepen
BXOJIOM B KXKIYIO XYIDKPY YCTPOEHA JIOJDKUS NIyOuHOU 1,4M., TIepeKphITast CTPEIbYaThiM CBOJAOM —
KOTOpBIE 00Pa3yIOT KAMEHHVIO apKay.

Crnenyer OTMETUTH, OCOOYIO DOJNb MYCYJIBMAHCKMX VYHIWII HaxwueBaHu B CO3MaHUHM H
Pa3sBUTHH DPEIUTHO3HO-DWIOCOMCKON M JINTEPATYPHOU cpedpl. «B 3THX YUYMIHINAX W DETUTHO3HBIX
IIKOJIaX 3aHsATHS BCEIIM YICHBI JIMTEPATYPHOI'O KPYKKa «MCII)K.HI/IC II02TOB» — FIO)ICI/I BaHeHJII/I,
®darup OpayOamu, Memenn Myxammen Tarm Cuarn. B mkomax Cuaru «Oxrtap» («3Be3nay) u
«Mekreou-repouiie» («lllkoma BocmuTaHus»), OTKPBHITHIX B 1892 u 1894 rr. B Opnybane wu
HaxusiBaHe, MpenofaBainCch Kak TEOJOTHUECKHE, TaK M CBeTckue Haykm» [12]. Mekred B Hexpame
MPECTABIIAECT COOOM 3MaHKe MPSIMOYTroabHOU (hopMbl (rmocTpoeHo B cepeaune XIX Beka).

B xonme XIX Beka B HeOompmoi Ilyme Opio cBbime 17 medereid ¢ MekTebaMu U Menpece,
HECKOJILKO CAMOCTOSTENBHBIX MEKTEOO0B. OJIHI/IM N3 CaMbIX COJIMAHBIX y‘Ie6HBIX SaBe]];eHI/Iﬁ TAaKoro Tuiia
ObuTO Menpece npu MedeTn ['eBxap Ara — «"oBxapwmitita» [13, ¢.150]. IIperongaBanue BeTOCh OOBIYHO C
rpymmamu B 4-6 yaeHUKoB B MekTebax 1 10-15 - B Menpece, nHOTIA KOMYECTBO YICHUKOB TOCcTHTAIO0 20-
30 yeoBeK, MPUYEM MaJTbYMKU U ICBOYKHU JTOJDKHBI ObUTH yUuThCs BMecTe [13, ¢.150]. Boicokuii ypoBeHb
ObUT B OTKpBITON B 1849 romy mo oOpasily MyCYJIbMaHCKHX MeEIpece, MYCYJIbMaHCKOM TPEXKIaCCHOM
IIUATCKOA IIKOJIE - CHCTeMa Mempece ObUla paciiipeHa BKIIOYEHHEM B MporpaMMmy OOydeHUs
001Ie00pa3oBaTebHEIX TIPEAMETOB, TaKWX, Kak: JIOTWKa, MaTeMaruka, (u3mka, KocMmorpadus,
MeTadmsuka u reosorus (mpocyriectBoBaio yuruiie 10 1861 roma) [13, ¢.153]. Omap ®ank Huzamzane,
B koHIle XIX Beka, B CBOMX BOCIIOMHHAHHUSIX YIIOMHUHAJT O 3HAYUTETFHOM YHCIIE YIalUXCA M U3BECTHBIX
BBHIMyCKHUKAax Mezapece B ropome lllekm, menpece B ropomax ['ssamka m Illemaxa [17]. Cucrema
PETUTHO3HOTO 00pa3oBaHms B A3epOaiipkaHe CoXpaHsuiach HeM3MeHHOH 1o meprona COBETCKOM BIIACTH.
B 45-50 romer Illeiix-ymp-ucnam Ara Anmzaze HEOAHOKPATHO OTMEYal HEOOXOIMMOCTh OTKPBITHS
PENMTHO3HBIX KON B A3epOaif/pkaHe v B 3akaBKa3be, OTMEYAs], YTO CTYIEHTHI BRIHYKAECHBI 00y4daThCs B
Upane u Atabate (Mpak) n xomaTaliCTBOBaI O pa3pelieHny npernoaaBanus B meuetn Teze-mup (baky) n
Jhxyma-meuetn Haxuueanu [5, ¢.36-41]. AHanu3upys apXvBHBIE MaTEpUalIbl, MOYKHO TOBOPHTH O TOM,
41O crcTeMy uciamckoro oopazoBannsi B CCCP MOXHO pa3[eiuTh Ha IBa YPOBHS: MEPBBIN — JeTaJbHBINA
(Tme mpomcXomuII KOHTPONb 3a 0Opa3zoBaHWeM, HaOmofeHwWe B Bompocax (popMHpOBaHUS YyUeOHBIX
IIpOrpamMM M CIHCKa CTYACHTOB), TAKOW CHTYaIsI OCTaBanach 10 KoHna 1980-x TomoB; BTOpoi ypoBeHh —
CEMEIHO-ObITOBOI, «HEeNIEraabHbIIY YPOBEHS [5, ¢.36-41].

Menpece 1 MekTeObI B A3zepOali/pkaHe IMOYTH He COXPAHWIINCH - KPOME HEKOTOPBIX B CENIEHUSX
Ammepona (Hapnapan, llaran), 8 baky, 6ombiiell 9acThi0 W3BECTHBI IO YIIOMHHAHHSIM COBPEMEHHHUKOB,
snurpaduIecKiM HAAMUCAM, HO TIPH 3TOM MOXHO BBIIBHUTH HEKOTOpPBIE OCOOEHHOCTH. MeKTeObl B
OCHOBHOM JaBany HaBblkM ureHrsi Kopana u mmcema. Menpece 1Mo oOpa3OBaHHIO JIEIIINCH HA JIBE
CTYIIEHH — HayYallbHyI0 U BHICIIyI0. B Menpece m3yuanmm yrimyOnerHo KopaHn, apaOGckyro rpaMMartuky,
JIOTUKY, MYCYJABMAHCKOE TPaBo, reorpaduio, acTpOHOMHUIO W Jpyrue Hayku. Meipece ComepiKalich 3a
cuer Baky(hHBIX T0X0I0B. BrIcmie Meapece rmpecTaBIsui co00i HaydHbIE IIEHTPHI.

1. MekTeO — MIKONBI HAaYaJIbHOTO OOyYeHWs OBLTM OCHOBAHBI IIOYTH TIPH KaXKIOU
KBapTaIbHON MEYETH, SBJUIMCH HEOTHEMIIEMOM YaCThIO MaXaJuisl.

2. Menpece AzepOaifpkaHa — Aaroliue HadajdbHOE oOpa3oBaHue (TIe B CpETHEM 00Yydanoch
20-40 crymeHTOB) MO CpaBHEHHMIO C MeApece NOpyrux crpaH Bocroka Obum HeOombimmMu. Menpece
CTPOWJINCh TPH KPYIHBIX J[KymMa-Meuersix M, COOTBETCTBEHHO, BXOIWIM B KPYITHBIE TOPOJCKHE
aHcamMOnu, GOpPMHUpYIOIIME OOIIECTBEHHBIM LEHTP WIM KyJIbTOBO-MEMOPHUAIbHBIA KOMILIEKC
(xomruiekc ArtabexkoB B HaxwueBanm, oOmiectBeHHBbIe I1eHTpHl lllemaxu m Opnybanma, ['ssHmKH,
Mezpece B KoMIUIeKce Anm-inaxa B TeOpuse). YacTo 3T0 MPOUCXOMHMIIO U B ClIydae HEOIHOBPEMEHHOTO
crpouTenscTBa. KoMmosnmuonHoe 00beJUHEHNE MEUETH U MEPece — TaKhe KOMILIEKCHI [TPEACTABIISLITI
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co00i CMMMeTpUYHbIE KOMIIO3HMIIMHU IJIaHa ¢ ABOPOM KBaapaTHOH (opmbl. Kak mbl BumuMm, B XIV-
XV BB. Mempece CTaly y4acTBOBaTh B CIOXKEHHU KPYIHBIX KyJbTOBBIX KomiuiekcoB (baky, ['sHmxa,
Bapna u nip.), Takoit xxe mportece xapakrepeH u Cp. Azum (ancamOib ['yp-amup (Camapkang, XIV-XVaeB.),
Upana (ancamOnp umama ap-Pasu, Memxen), Typuum (ktomume Cyneiimanue, CramOyn, XVis.,
Mypamuiie (1425-1426 r.), KOTOpBIE B CBOIO OUEpe/Ib 3aCTPABUBASICH TIOTAITHO, IPEBPATUIINCH B KPYITHBIC
PENMUTHO3HO-00IIIECTBEHHBIC LIEHTPHI — KaK HarpuMmep, oomecTBeHHbIN neHTp [lemaxw.

3. Menpece ObUTM WHTEPHATHOTO THMA. B KOMIUIEKce MpPEAycMaTpUBAiOCh OOLICKHUTHE.
PaCCManI/IBaH APXUTCKTYPHO-IUIAHUPOBOYHLIC KOMITO3UIIUMHU COXPAHUBHIUXCA MEAPECEC MOXHO
OTMETUTDH — YTO 3TO MOI'JIN 6I)ITI) " JIBa pa3HbIX 3JaHuAd, I'AC O6HIC)KI/ITI/IC pemaJioCb B BUAC XYIXKp C
apKaJod, OMNOSCHIBAIOIMIMX JIBOp. ApXUTEKTypa MeApece TpeAcTaBisuia coOol  KOMITOZHIIUIO
YEeTBIPEXYTOIBHOI0 BHYTPEHHETO JIBOPA C PSAAOM KEIUH — XYHXKp, ¢ HEOONBbIIUMH dMBaHAMH TIepe]
HumH. Crenuduka pa3MmelieHusi Xy/DKp B Meapece Oblla MJICHTUYHA TUIAHMPOBKE KapaBaH-capacB
(Menpece deThipexyroyibHOM Gopmbl ¢ 8 kenusimu nipu xyma-mederu B [stHmpke, Menpece Mopaxum
3axupwuiia B Opaybane, menpece Xelinapuiie B Kassune, B komruiekce Anm maxa B TeOpuze).

4. Yacro 3manus Meapece ObLUTH ABYXITaXHBIMU — Mezipece B Opaydaje.

5. Mezapece B BHJE MPSIMOYTOJIBHBIX O0BEMOB, BBITSHYTBHIX 110 MPOAOIBHOH OCH — YacTO 3TOT
MIPUEM UCITOTB30BAJICS IS TOT'O, YTOOBI OPraHM30BaTh 3aMKHYTOE IPOCTPAHCTBO — 3aKPBITh OIHY CTOPOHY
wromaan nepen JKyma-MeueTbro; B ATOM ciydae W Mezapece, W J[kymMa-MedeTb KOMITO3UIIIOHHO
oobemuasIHCh ([kyma-meders B [llemaxe, nepOentckas JHxyma medets, Jxyma meders B Opmydane).

6. B HEKOTOPBIX KOMIUIEKCAX MbI BUAUM ITOABJICHUC JICTHEI'O ITOMCILEHUA MEYETHU — I'eii meueTh
OpuBaHM.

. Mezpece CyIIECTBOBAJIM M B KOMILJIEKCAX XaHerd - Meapece B komruiekce [Tup-Xyceitna.

Takum oOpa3om, HamboJee THUIMYHAS KOMITO3WIIMOHHAS CXEMa MEJIpece: MeYeTh W 3ai JUIs
3aHATHA — OKPYKCHHBIC JIBOPOM KBa}lDaTHOﬁ d)ODMBI C IIOMCHICHUAMM - XY DKpaMH U1 yYallluXcCs U
npenonaBateneii. Ilpu 3ToM, ¢ yIHIleI Meapece UMEeT TIIyXue CTeHbl. MOoKeT OBITh YKpaIlleH BXOIHOMN
noptas. MOXHO TOBOPUTHL O TOM, YTO MEIPECE B PaHHUMA TMEPUONl CTPOUIIUCH IO EJUHOM CXEME,
aHAJIOTMYHON KapaBaH-capasiM — YEThIPEXYTOBHBIA TBOP B OKPY)KEHUM TOMEIIEHUH — JKMJIbIX KOMHAT,
ayJIMTOPUI U MEYETH.

Kpome Toro: «B uciaaMe CIOKHINCH YEThIPE TOJIKA — MAJICKUTCKUH, XaHS(UTCKHH, Ma)UUTCKUN 1
XaHOAJMTCKHN, KOTOPHIE XOTS M MOTJIM COBMEINIATHCS B MEPECE, HO TPEOOBAIM Pa3IeiIbHBIX ayTUTOPHD» [9,
¢.72]. CymecTByeT MHEHHE, UTO «KOJMYECTBO aMBAHOB B MEAPECE OT OIHOTO — JI0 YETBIPEX 3aBHUCEIIO OT
OOrOCIIOBCKOIO HAIpaBJIeHHs], T/I€ COOTBETCTBEHHO MOIIH TPEIOaBaTh B KOTOPOM MOTYT IIPEIOaBaThCs
OZIVH, J1Ba, TP WM (KaK B Oarjaickoi anmb-MycTaHCHPHH) BCE YeThIpe Ma3xada — GOroCIOBCKO-TIPABOBBIX
JIOKTPUHBI CyHHUTCKOro uciama» [18,c.35]. U, ecrecTBeHHO, MpH 3TOM JOITYCKAJIWMCh ONPEICICHHBIC
BapHallf{ B KOJWYECTBE JKIIIBIX, yIeOHBIX, PUTYaIbHBIX U BCIIOMOTATENbHBIX TIOMEICHH.
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BBenenue. AnKoronmsMm SBIsIeTCS TPOOIEMOH, TpeBOXKAIleld BCe MHPOBOE COOOIIECTBO.
YcrpaHeHue 310 TpoOIeMBl JaCT BO3SMOXHOCTh COXPAHHUTD JKU3HW MHUJUTMOHOB JIIOZEH W CIENaTh MX
JKU3HB OoJiee TUIONOTBOPHOM. /s ycTpaHEHUsS alKoroim3Ma MpeXxie BCero HEOOXOIUMO BEISICHHUTH
MeXaHW3M BIiedueHHs K Hemy. OjHa W3 Hauboliee aKTYaIbHBIX B (DU3MKO-XMMHYECKOM ACIEKTe
npobsieM OHOXHMHH aJKOTOJM3Ma - DEryJsus aKTHBHOCTH ajkorojibaeruaporenassl  (AL).
JeiicTByroniee Havaso B JIFOOOM aJKOTOJIHLHOM HAIHUTKE - 3TAHOI [5;6].

[IpoBoanMEIe paHee OIBITHI TMOKA3bIBAJH, YTO, HECMOTPS Ha BBIPAXEHHYIO THIOTIHKEMUIO,
AJKOTOJIP3aBUCUMBIEC KPBICHI OTKa3bIBAOTCSA OT YMOTPEONEHHsS TITFOKO3bI. DTO MPOUCXOTUT IOTOMY,
YTO MO3T TepelieNl Ha NMHTAaHWuE JPYTHM CyOCTpaTOM —KETOHOBBIMH TEIaMU, KOTOPHIE SIBISIOTCS
MeTabomuTaMu 3TaHoNla B opraHu3Mme. M3 3Toro ciiemyer, 9To eqMHCTBEHHBIM MCTOYHHKOM SHEPTHH
JUIS MO3Ta CTaHOBSATCS METa0OJIMTHl dTaHONAa (KETOHOBHIE Tena). B pe3ymbTaTe KeTOHOBBIE Tena
HAaYMHAIOT BBICIATCS MOUYOM M BO3HUKAET KeTo3. KeTo3 — ecTeCTBeHHOE COCTOSTHUE OpraHu3Ma, Kor/ia
KETOHOBBIE Tella (Jajiee KETOHbI) CTAHOBSATCS OCHOBHBIM MCTOYHHUKOM SHEPTHUH.

I'mnormkemuyeckne 3QEKThl AIKOroJsl MOTYT MPEICTaBIATh MOTEHIMATIBHYIO OTACHOCTb.

AJIKOTONIb BIIMSIET Ha pa3iWYHbIC AacIeKThl MeTadoiMu3Ma IJIIOKO3bl. B wacTHOCTH, OBLIO
MOKa3aHO, YTO AJKOrojb WHTUOHMpyer Ha 45 % TIJIOKOHEOreHe3, YTO MOXKET OBITh OIOCPeOBaHO
HapyLICHUEM peJlOKC-TIOTEHLINANa, J10303aBUCHMbBIM CTHMYJIMpPOBaHHEM BBIOpOca ajIpeHaliuHa u
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HOpaapeHanuHa u T. 1 [1]. AJKOrob TakKe MOXKET YCHIUBATH THITOTTHKEMHYECKUE 3P PEKTH IPYTHX
nperapaToB (Hanpumep, Oerra-o6mokaTopos) [1].

3aBUCHMOCTH OT ATaHOJIa MOXKHO OOBSCHUTH Ha MIPUMEPE CIICIYOMIEro TOPOYHOTo Kpyra [3]:

yImoTpebieHHe 3TaHOa — THITOTJIMKEMHUST — 00pa30BaHKe KETOHOB — MHUTAHUE MO3ra KETOHAMH
MOTPEOHOCTh B KETOHAX — MOTPEOHOCTh B aJIKOrojie — ynorpedieHue 3tanona. Vicxo/s u3 3Toid cxeMbl
CTaJIo SICHO, YTO JUIsl YCTPAHECHHMS AKOrOIM3Ma MPEXkKIIE BCEro HEOOXOAMMO OTPAaHHYHTh JIOCTYI K ATAHOIY
C TIOMOIIIBIO TPENApaToB, a 3aTeM 00PATHO MEPECTPOUTH MO3T Ha IIUTAHUE TTFOKO30H.

HeJ'IBIO Hamero 3KCICpruMeEHTa sABJIACTCA BbBIACHCHHEC MCXaHU3Ma AJIKOTOJILHOM 3aBUCUMOCTHU
U HaxoxzeHue 0osee 3(h(EKTUBHOrO CPEACTBA OT AJKOroJIM3Ma IyTeM CPaBHEHHS JIBYX IMpernapaToB:
3opekca u Terypama.

s BBIACHEHMsI OoJiee TOYHOIO MEXaHU3Ma JICHCTBUS B TEPBYIO Ouyepeah OOpaTuMcs K
XMUMHUYECKOU CTPYKTYpE TIIaBHBIX JCHCTBYIONIMX BEIIECTB B COCTABE MPEMapaToB, a MMEHHO YHUTHOJIA
(3opekc) u qucynbhupama (Terypam).

\l S
SH
“\/N YS‘H\S )J\N/\\
HS SOsNa I
YHUTHOJ JTUCYITbpUpaM
Puc. 1.

3opekc. Papmakoorndeckoe aeicTBre 30peKca 3aKII0YaeTCs B CIIOCOOHOCTH €T'0 CBSA3BIBATH
TOKCHYHBIC METa0OIUTHl 93TaHoja (AleTajabAeru), C TOMOIIBI0 CYJb(OTUAPUIBHBIX TPYIIIL
Aneranmpaerua oopasyercs U3 3TaHONA IMyTEM AETHAPHUPOBAHUS M BBI3BIBAET CIENYIOIINE CHMITOMBI
MTOXMEJTbA KaK TOIIHOTA, TAaXWKapAus, TUIIOTEH3US U JIp.

Terypam. HWurubupys  depmeHT ameroanbiaeruaporeHasy, TerypaMm  CIOcoOCTBYET
HAKOIIJICHUIO0 TOKCHUYHOTO aleTalbJeru/ia B KPOBU I10CJIE MPHEMa aJIKOrojsl, YTO IPUBOJUT K OYEHb
HENPHUATHBIM OLIYIIEHUSIM M CIIOCOOCTBYET BBIPAOOTKE OTPHUILATENBLHOIO pediekca Ha BKyC M 3amax
CIMPTHBIX HAIOMUTKOB. Terypam OJIOKMpYeT ajbJerWIJIerUApOreHasy, KoTopas IepeBOIUT
alleTaJIbJIeTH]l B BOLY M YIVIEKUCIIOTY. B pesynbraTe mocie mpuema 3TaHoia Ha (OHE Terypama
IIPOMCXOAUT HAaKOIUICHHEe aueranbaeruna. dusnonmoruyeckas KOHLEHTpaLUs —aleTajbAeruia
HEUTpamn3yercs MyTeM €CTECTBEHHBIX METa0OIMUECKUX PeaKlnii, TaK KaK OH SIBJISETCS METa0OIUTOM
HelpoHOB Mo3ra. IIpu oTpaBiIeHNH TETypaMOM HJIM COBMECTHOM C HUM IIPHEMOM 3TaHo/a 00pa3yercst
MOBBIILICHHAS KOHLEHTPALMsA 3TOrO ajbJeruia, KOTOPBI CTaHOBUTCS TOKCHYECKHM BEILECTBOM,
HapymammuM (yHKIHIO [EHTPATbHON U MepuQepruieckoil HEPBHBIX CHCTEM, CEPIEYHO-COCYAMCTOM
CHCTEMBI, BBI3bIBas TSDKEJIOE COCTOSHME OOJNBHOrOo. OTO MCIONB3YIOT AJISl BBIPAOOTKH YCIIOBHOTO
pedurekca, ¢ TOMOIIBI0 KOTOPOTO U MPOUCXOANUT OTBEIKAHUE OT YIIOTPEOIeHUs aiKoromst [2].

MeToabl 1 MaTepuajbl HCCAeT0BAHUA. DKCIIEPUMEHT BBIONHICTCS Ha 36 KphIcax 000MX
IOJIOB, JIOCTYN K muIie cBoOozeH. B TeueHwe 16 Hemenmp KpBICH MOABEPTallUCh MPUHYIUTETHHON
ankoronuzauuu 10% staHonom. Ilocie OKOHYaHMS ANKOTOMU3aLMM Y >KUBOTHBIX OBLT CBOOOIHBIN
BbI0OOp Mexay Bopoil 1 10% stanonom. [Ipu 3TOM KpbIc pasmenwin Ha 6 rpyIn U B TeUeHUE 3 HEneNlb
2 pa3a B JeHb BBOAMJIM CJICAYIOIIME MPENapaThl:

1. C wenplo ycTpaHeHHUs KeTO3a XMBOTHBIM IepBoil rpymmsl BBomwiu 0,5 mun 1,4 % p-p
3opekca (3,5Mr/kT)

2. C 1enpio ycTpaHeHHs! TUIIOTIIMKEMHUH KUBOTHBIM BTOpoi Tpynmsl BBoguau 0,5 mi 20 % p-p
rroKko3sI (0,51/KT)

3. KuBoTHBIM 3 TPYNIBI C LENBI0 YCTPAaHEHUS W KET03a W THIOrIMKeMuu BBoamnu 0,5 mu
cmecu: 0,25 mi 2,8% 3opekca u 0,25 mit 40% rinroKo3sl

4. )KuBOTHBIM 4eTBEpPTON KOHTPOIBbHOH rpymiisl BBomuiu 0,5 mit 0,9% pacTBop XJ1opHaa HaTpHst

5. Kpsicam 5 rpynmst BBoguiu 0,5 mi 1,4 % p-p Terypama

6. XKuBorHpIM 6 rpynmnbl OblIa BBeZeHa cMech, coctosmas u3 0,25 mi 2,8% Terypama u 0,25
MJI [JIFOKO3BI.

[lockonbKy KUBOTHBIE 3HAYUTENBHO Pa3IMualIiCh MEXIy COOOH B Bece, JeNalH Nepepacuer
o0bemMa BBIMMTOrO cnupra B MwunumTpax Ha 100 rp Macc Tema KpbIcbl. MOHHMTOPHPOBAJIN
coZiep)KaHue TITIOKO3bl B KPOBU U KETOHOBBIX Tel B Move. 3a00p mpol >KUAKOCTEH MPOBOIWIN C yTpa
10 TepopajibHOro BBeAeHUs. 3abop 0,5 MiI KpoBH HPOBOAWIM W3 XBOCTOBOH BeHbL. COOp Moum
MPOU3BOAMIIN, BBICA)KMBAsi KPbICY B IUIACTUKOBBIM KOHTEHHEp C mepdopHUpOBaHHBIM JHOM. Moya
crekaia B nmojyioH. s anamsza moun Obl1 ucnonb3oBaH MINDRAY UA-66. I1pu aTom criennasibHas
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TECT —I0JocKa OblJa MPONMHMTaHa MOYOM M MO WHTEHCHBHOCTH KPacku NPUOOp aBTOMAaTHUECKH
OIpeessiy KOHIICHTPAIMIO KETOHOBBIX Tel. KonmuecTBO TIIIOKO3BI B KPOBH OBbLT OIpeAcieH Ha
npubdope HUMALYZER PRIMUS Human.

Pe3yabTaThbl HccienoBanus. Y 310pOBBIX KPBIC, YYACTBYIOIIUX B SKCIICPUMEHTE, KETOHOBBIX
TeJ He 00HAPY)KEHO. Y POBEHbB TIIIOKO3bI Y 3J0POBBIX KpbIc cocTaBmi 7,0+1,4 mmonb/i1. B nepsrie 3-10
JTHU aJIKOTOJIM3allMK KPBICH! BhimuBamu 1o 3,2+0,7 mu/100 r Beca sTanona. K koHIly 3 Hemenu 3TOT
noka3zatenb coctaBui 4,9 £1,1 mui/100r Beca. [loTpedieHne 3TaHOMa JOCTUIIIO MAKCUMyMa K KOHILY 6
megend 6,4 wmu/100r. B xoxe ankoromusaruu HaOmoganachk rumoriaukemus 3,0+0,7MMONB/I.
PesynpraThl HaOMOAEHWI TOCIIe BBEACHUS MpenaparoB NpuBeaeHsl B Tadmune 1 w puc.l m 2.
BBenenue 3opekca HE CHU3WIO KOJIHMYECTBO YMOTPEOISIEMOro alkOToisl, TOrJa Kak Ha HadaldbHBIX
sTamax ynorpeOmeHuss Terypama KpbICHI OTKa3alWCh OT OJTaHONA. BBemeHHE TIIOKO3BI
CIOCOOCTBOBAJI0 HOPMAIM3AIUN YPOBHHU TJIOKO3bI B KpOBHU (6+1,8 MMOIIB/T) M CHU3WIIO KOJITUYECTBO
BBIMMBaeMoro dtanona. Beenenne Terypam-+Imroko3a mMpuBeno K OTKazy OT 3TaHONA U YCTPAHEHUIO
TUIOTJIMKEMHUH (YPOBEHB TJIIOKO3bI 7.1+1MMOJIB/T) 32 KOPOTKOE BpeMs, Toraa Kak 3¢dekT 3opekc +
['moko3a yMEHBIIWIT KOJTMYECTBO YIOTPeOsIeMOro dTaHoa Tolbko 10 3.5+1.5 M. Beenenne 3opekca
pH KeTo3e MMeeT KpaTkoBpeMeHHbIH 3¢ ¢ekt. [locie BBemeHHs TNIIOKO3bI M 30pEKCHTIIIOKO3bI
KOHIIGHTpAIMs KETOHOB B Moue cHmxkaercs or 1-2 mo 0,5 mmonw/i1. Terypam u [roxosza + Terypam
HMeeT TOT ke 3(PPEKT TOIBKO BpeMs JISHCTBHS MOCISAHUX HAMHOTO Kopoue (y)Ke Ha BTOpOW Hesele
10 0,5 Mmonb/i)

Tabmuma 1. Biussane 3opekca n Terypama Ha KOTWYECTBO YHOTPEOISIEMOro STaHONIA M Ha
COJIepIKaHUE TIIFOKO3bI B KPOBH.

JmrensHOCTD 10% stanon Ha 100 | YpoBeHB IIFOKO3BI
Ne rpynnbt Bemectso B HENEIAX I MaCCBI MOJIB/JT
1 5.1£1.2 3.6:0.8
2 4.3+0.8 5.840.9
1 30pekc 3 5.1£0.9 4+0.9
1 4.5+1.1 6+1.4
2 3.241.2 6£1.8
2 ['moko3a 3 2.7+1 6+1.8
1 5.2+1.1 6+1.4
2 3.1+1.3 6£1.8
3 I'moko3at+3opekc 3 3.5%1.5 7.1£1.5
1 5.5+0.9 3+0.7
0.9% pactBop 2 5.5+¢1 3+0.7
4 XJIOpUJa HATPHS 3 5.5¢1.2 3.5+0.8
1 2,7 3+0.7
2 0 3+0.7
5 Terypam 3 0 3,5+0.7
1 2,5 6+1
2 0 6+1,2
6 I'moko3a+Terypam 3 0 7.1+1
TETYPAM+T/IOKO32 TETypam+r/1l0K032a
TETYPAM — TeTypaM
KOHTPO/Ib KOHTPO/b |
30PEKCH/IIOKO32 [ 30PEKCHI/IIOKO32
rNOK032 rOKO32
sopekc 30peKc [ —
0 2 4 6 0 2 4 6 8
3Hen M2Hen M1Hea.BBeAeHMA 3mE2mE1

Puc.2. Brusnue 3opexca na konuvecmeo Puc.2. Bausnue Temypama na cooepaicanue
VROMPeOASIEMO20 IMAHONA 2IOKO3bl 8 KPOBU
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V Bcex KpPBIC B XOJ€ aJIKOrojin3alnuu Ha6J'IIOI[aJ'IaCB KETOHYpUH. H3MmeHeHHs B COCTaBe MOYH
IMMOCJIC BBCACHUS IPLCapaToB NPEACTABJICHLI B T36J'II/ILIG 2u pI/IC.3.

Tabnuia 2. Bnusaue 3opekca u Terypama Ha coep:kaHue KETOHOBBIX TEII B MOUE

JmaTenbHOCTh B
Ne rpynmbt BemecTBo HeOelsIx KoH1ieHTpalysi KeTOHOB, MMOJIB/JT
1 1+0,5
2 1
1 3opekc 3 1
1 1
2 0,5+0,3
2 ['moko3a 3 0,5
1 1
2 0,5+0,4
3 3opekc +riroko3a 3 0,5
1 1-2
0.9% p-p xiopuza 2 1-2
4 HaTpus 3 1-2
1 1
2 0,5
5 Terypam 3 0,5
1 0,5
2 0,4-0,6
6 Terypam+I moko3a 3 0,4
TETYPaAM+T/IIOK I
TeTypan
KOHTPO b |
30PEKCHI/IIOKO03a ..
[IIOKO3a [
30 P EKC | —

0,5 3m2 m]

o
=
[
N

2,5

Puc.3. Bauanue 3opexca u Temypama Ha coOepiwcanie KemMOoHOBbIX meil 8 Moye

AHanmu3upysl TaHHBIE SKCIIEPUMEHTA PUIILTH K CICAYIONINM 3aKITIOUEHISIM:

- moTpebIeHNe 3TaHOIa COITPOBOKAACTCS BRIPAKECHHBIM KETO30M;

- ycTpaHeHHe KeTo3a 30peKCOM MMeeT KPaTKOBPEMEHHBIHN 3(eKT U BOCCTAaHABINBAETCS TIOKA
YKUBOTHBIE TOTPEOISIFOT STAHOI;

- BBEJICHHUE 30peKca He MOaBJIseT BICUSHHE K STAHOIY U HE YCTPaHSET TUIIOTIIHKEMHUIO;

- yCTpaHEeHHE THIOTITUKEMHIH 3aMETHO TTOJIABIISET BIIeUeHUE K 3TAaHOIY U KeTO3;

- IIOCIie  CHCTEMAaTHYECKOTO BBEJESHHS TIIFOKO3BI €ro KOHIIGHTPAIHs BO30OHOBISETCS [0
HOPMAJIBHOM;

- mociie BBeAEHWSA TerypamMa KOJNHYECTBO TOTPEOJSIEMOro STaHOJa SKCIIOHEHIIUATBHO
CHIDKAETCH,

- BBezleHue TerypamMa BeleT K YBEIIMYSHHIO KOHIICHTPAIINH alleTallbJIeTHIa B KPOBH, TIOITOMY
JaTbHENIIVe TpeBpaIleHus 10 KETOHOBBIX TeJ HE MTPOUCXOIMT.

BrIBOaBI:

1. 3opekc HelTpanM3yeT TOJHKO KETOHOBBIE TElla, HO HE YCTPaHseT BIEUEHHE K ITAHOINY.
HaoOopor nuimast MO3T OT MHUTATENFHOTO CyOCTpaTa, OH MPOBOLMPYET OpraHW3M Ha yIoTpeOJieHue
aJIKOT OJ141.

2. YcTpaHeHHe TUIOTITMKEMHUH 3aMETHO MTOJIABIISIET BIICYCHUE K ITAHOIY U KETO3.

3. Terypam c 1IIOKO30H BeJIeT K OTKa3y OT MOTPEOJICHUs dTaHOJIa TaK K€ U K YCTPaHEHUIO
TUIIOTJIMKEMUH, YTO YCKOPUT MPOIIECC MEPECTPORKH MUTAHUS MO3Ta Ha TIIIOKO3Y.
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4. 3HauuT B KIMHHUYCCKOM MPAKTHKE ¢ TOMOIBI0 TerypamMa MOKHO OCTAHOBHTH BIJICUCHHE K
9TAHONy, a 3aTeM BBEACHUEM TJIFOKO3BI JTOMOIHHUTH MPOIEAYPY JICUCHHUS YIS TOIYYEHHUsS HAMIyUIIEero
pe3ynbrara.
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Beryn. AprepiansHa rimeprensis (Al) — omHa 3 OCHOBHHX TPHUYMH CMEPTHOCTI Ta
iHBamimu3amii cepen qopocioro HaceneHHs. ColliaTbHO 3HAYMMOO € TpobiieMa 301LTbIIEHHS YaCTOTH
3yCTpidaeMOCTi apTepiaibHOI rinepTensii cepen Mononoro HaceneHHd. 3a gaanMu BO3 3a octansi 20
POKIB CMEPTHICTH Bijl CEpIIEBO-CYIUHHUX 3aXBOPIOBaHb cepen Monozoro HaceneHHS (10 30 pokiB)
3pocia Ha 5-15 %. OgHOIO 3 OCHOBHMX NPHUYMH € HecBoedacHa IiarHoctuka Al', ocoOmuBo cepen
MoJoioro HaceneHHs. J[aBHO MoBeneHO 3B'A30K cTpecy 3 po3BuTkoMm Al'. Haiwacrimme ctpecoBoro
BIUIMBY, 3a3Ha€ HaMOUIbII aKTHBHA Ta Mpale3JaTHa YacTWHA HaceJeHHsA. Mooni Jroau HOCTiHHO
MiJBEPXKEH1 XPOHIYHOMY CTPECY y Cy4aCHOMY CYCITUTBCTBI.

Meta: [locniguty po3NOBCIOIKEHHS Ta BUSBUTH IPUYMHH MIJBUILEHHS apTepiaJbHOIO THCKY
cepen crynenTis 3 kypcy OHMenV. Buznauutu piBeHb cTpecy.

Marepianu Tta meroau: lIpoBenmeHo CKpuHIHTOBE OOCTEeXeHHS 525 cTyneHTiB 3 Kypcy
OHMenV , cepen aux 129 gonogikiB Ta 396 xinok. CepenHiit Bik cTyaeHTiB — 19,2 4+ 2,2 poku.

Meromn pocnimkenHs: KiiHiuHi oOcTexeHHS (aHKETyBaHHS Ta ONUTYBaHHS CTYIEHTIB,
BuMiptoBaHHs1 AT), owiHkKa TecTy Ha BUSBICHHS PiBHS INCHXOJOriYHOro crpecy (tect Pimepa) Ta
innexcy Kerns. Ilomix BumieckazaHoro BpaxoByBasiuch 3HaueHHS AT, ski CTyaeHTH caMOCTiiHO
BHMIpPIOBAJIM Ha MPOTsI31 poKy He MeH1e 7-10 pas3is.
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PesyabTaTu. |. Ha MoMeHT ornsiay un B aHamMHe31 (Ha IpoTs3i poky) 32,87 % cTyneHTiB Maiu
enizogu migBumeHoro AT. Cepen nux Ommsbko TpernHu niBuat (139 oci6 - 35,1 %) Ta Omu3bko
tperunu xyoniis (35 ocib - 27,8 %)

I1. B pesymbTatu [OOCHIIDKEHHS BUSBIEHO, WIO cepel CTYAEHTIB 3 Kypcy, y SKHX
migunryBaBcs AT, 3axBoproBanHs L3 (mmroBuanoi 3amo3un) mamu 12,01 %, oxupinnsam [-11 cr. —
16,57 %, 3axBoproBaHHs HUPOK — 4,23 %, o0TsbKeHul cimelinui anamue3 — 43,91%, nigpuineHHs AT
HeBinomoi erionorii — 52,33 %. (puc.1)

1. [TinBuuennst AT pinko (1-3 pa3 Ha pik) - 42,53 % cTyneHTis.

VY nmanux crynentiB AT migBuiiyBaBcs B cepeqaboMy Ha 20 MM.pT.CT. (B Outbimocti o 130/90
MM.PT.CT., y 23-x 110 140/90 MMm.pT.CT., y 13-x 1m0 120/85 Mm.prT.cT., Ta B 2 cryaeHTiB — 10 180/120 MM.pT.CT.)

[Ipu 1bOMy MOJOAI JIFOMM Majd TaKi KJIIHIYHI TPOSBU: T'OJOBHA OlTb, HYAOTA, MiJBHIICHE
CepIEONTTS, BIMUYTTS MYJIbCallii B CKPOHAX, CJIA0OKICTh. BUIBLIICTh MOB’s13yI0Th AaHe miaBuiieHHs AT
3 ICUXOEMOIIHHUM HAaIpPYy>KEHHSIM, CTPECOM.

MpuuunHKM nigsuweHHA AT
\

52,33%
A%

B 3aXBOPHOBANNST KN OK
= I axnoprosanus I3

m ST Omupinnn

1l 16.57%
12.01%

BV Obrsxennit cinvieiiHuil ananne:

oV iligsumenns AT wesizonmol
ertonorii

Puc 1.

IV. Iligitom AT Ta noripieHHs caMOIouyTTs OAUH 1 Olnblie pa3 Ha TwkAeHb (57,47 %):

e [limitom AT mo 130/90-140/90 mm.pr.cT. — 25,21 % cTyneHTiB.

e [lizitom AT o 140/90-160/95 mm.pr.cT. — 32,26 % CTyneHTIB.

HeoOxinHo BiAMITHTH, IO y BCIX CTyIEHTIB sKi Manu 3axBopioBaHHs LI[3 Ta oxwupinas AT
MIJBUIITYBAaBCS OIWH pa3 1 OLIbIe Ha THXKICHB.

V. Ilpu mpoBeneHHI TECTYBaHHS Ha BUSBIICHHS PIBHS IICHXOIOTIYHOTO CTpycy (Tect Pimepa)
cepen cTyneHTiB 3 kypcy (525 ocib), oTpuMaHo Taki pe3ynbratu (puc.2):

e Husbkuii piBeHs cTpecy (B Mexxax HOpMH) — 18,44 % cTyneHris,

e Cepenniit piBeHs crpecy — 54,05 %,

e Bucokuii piBeHs ctpecy — 27,51 %

PiBeHb cTpecy

M Hu3bknin
M CepegHin

u BUcokuw

Puc 2.
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Crynentn 3 minsuiieHHsM AT Manu BUCOKUH Ta cepefHill piBeHb cTpecy B PiBHIH KIJIBKOCTI.
[Ipu npoMy Bif3HAYaeTHCS KOpensilist MiX piBHeM cTpecy Ta minBuiieHHsaM AT. Yum Bummm OyB
piBeHb cTpecy TUM BHUIIMM OyB migiiom AT.

BucnoBku. B pesynbrati gocnimxenns BusiBieHo 32,87 % crynenTis 3 minsumieHasM AT, mo
SIBJISIE COOOI0 HA3BUYANHO BEJIMKE 3HAUCHHSM JIJIs IaHOT BIKOBOT IPyIIH.

Bcim crynmentam 3 mimiioMoM AT pekoMeHAOBaHO OOCTEKCHHS Ui BH3HAUCHHS MPUYHMH
MiZIBHIICHHS TUCKY Ta JIIKYBaHHS B 3aJISKHOCTI BiJ] pe3yJIbTaTiB OOCTEKEHHS.

Ha nepmiomy maHi B JiiKyBaHHI MOJIOmWX JtoAeH 3 emizomamu migsuiieHHs AT Ta
niarHo3ToBaHOK Al' CTOITh HEMEJIMKAMEHTO3HE JIIKYBaHHS, a CaM€ — 3MiHA CTHJIFO JKUTTSL
[podinaktuxoro po3suTky AT € 310poBHii CIOCIO KUTTS i KOPEKIIi0 BUSABIEHUX (AKTOPIB PUHKY. IX
MomuGikallis CIpsIMOBaHAa Ha OOMEKEHHs B)KMBAaHHS COMI B DKy, 3MEHIICHHS MacH Tila mpu ii
HaJUIAIIKY, OOMEKEHHS B)XMBaHHS aJKOIOJBHMX Ta CHEPreTUYHUX HAIOIB, KUPHOI, KOIMYEHOI DKi,
MPSHOIIIB Ta COJNOMAOINIB, 30ajaHCcOBaHEe Xap4yyBaHHS, BIIMOBY Bij| IMajiHHS, MOBHOI[IHHHHA COH,
MiJBUIIECHHS (I3UYHOT AKTUBHOCTI Ta IICUXOEMOI[IITHE PO3BAHTAKEHHS .

Bapro 3aBxaum mam'statd, W0 aprepiaiibHa TimepTeH3ist BKpail HeOe3meyHa CBOIMH
YCKIIQJIHEHHSAMH, TOMY ii IPOCTillle MOMepeTUTH YUM JIIKyBaTH.

Bci crynenTu siki Manu emizonu migBUieHHsT AT BXOISTH B Ipymy pU3WKy 3 po3BUTKY Al
(mesixi B:ke MaroTh JiarHo3toBany Al ) B maiiOyrHroMy. OcobimBO cTyaeHTH 3 migBuineHHsM AT 1
pa3 B THOK/CHD 1 OLIbIIIE.

Kpim 3axBoproBanb 11[3 Ta oxxHpiHHS BEJIMKWIA BILUTMB Ha PO3BUTOK Al' Mae XpoHIYHHI cTpec
Ta TICHXOEMOIliiiHe repeBaHTaxeHHS. OcoONMBO WOMY MiIBEpXKEeHI MOJOAI JIOAW 3 JaHOi TPYyIu
JIOCTIDKEHHsI. Y BCIX CTYACHTIB, sIKI Majnu emizoam miaBuiieHHs AT, HOKa3HMKH cTpecy Oyiu
CEepeHbOr0 Ta BUCOKOT'0 PiBHS. ToMy 0 3 Kypc MEIUYHOTO YHIBEPCUTETY € OMHUM 3 HAWTSHKUMX 32
6 POKiB HaBYAHHS, JIaHI CTYJICHTH ITOCTIHO 3a3HAIOTH CTPECOBOT'O BILTUBY.

3a pesynbraramu TecTy Pimepa, ocobam siki MaloOTh CepelHiil piBeHb cTpecy HeOOXiHi
KOMITJIEKCHI 3ax0Xy IJI1 BHUXOAY i3 cTpecy. BoHM 3HaxomsaThCs Ha MOpo3i Aempecii , amaTii 9u
HepBoBoro 3puBY. CTyleHTaMm, SKi MarOTh BHCOKHHM pIBEHb CTpeCy HEOOXigHAa KOHCYJBTAIlis
CIIerfiaicra Ta JiKyBaHHS.
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