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Abstract

This article discusses some aspects of the musical dramaturgy of Azerbaijani composers. It is emphasized
that, along with the individual style, the ballets clearly rely on the national characteristics of the musical language
and form. Some features of musical dramaturgy are shown in the ballets of Azerbaijani composers of the second
half of the XX century and modern ballets created at the beginning of the XXI century. It is noted that the stylistic
processes that took place in the context of ballet music were various. Accordingly, musical dramaturgy had an
individual embodiment.

AHHOTAN NS

B naHHOU cTaThe paccMaTpHBAIOTCs HEKOTOPBIE ACHEKThl MY3BIKAJIBLHOM IpaMaTypruu asepOailkaHCKHX
KOMITO3UTOPOB. HOI[‘IepKI/IBaeTCSI, YTO Hapsady ¢ MHAWBUIAYAJIIbHBIM CTHUIIEM, B 6aneTax SACHO MNPOCIYyHINBACTCA
Oropa Ha HallMOHAJIbHbIE 0COOEHHOCTH MY3bIKAJILHOTO 53bIKa M (OopMBIL. [Toka3aHbl HEKOTOPBIE 0COOEHHOCTH MY-
3BIKaJIbHOMN ApaMaTypruu B Oajerax aBep6aI>'II[>{(aHCKI/IX KOMIIO3UTOPOB BTOpOf/i MOJIOBUHBEI XX BeKa B COBPCMCH-
HBbIX 6aJ'IeTOB, CO3JaHHBIX B Ha4aJIic XXI Beka. OTJ‘II/I‘IaCTCﬂ, YTO CTWJICBBIC IPOLCCChI, KOTOPLIC HIJIN B KOHTCKCTC
MY3bIKH 0ajieToB OBLIH pa3HOO6pa3HH. COOTBETCTBEHHO U MYy3bIKaJIbHasA ApaMaTtyprus nMejira MHANBHUAYAaJIbHOC

BOILTOIICHHUC.

Keywords: ballet, theater, choreography, art, creativity, composer.
KiroueBble ciioBa: Oayet, Tearp, xopeorpadus, HCKyCCTBO, TBOPYECTBO, KOMITO3UTOP.

XX Bek ObUI HACBIIIEH JOCTHXKEHUSMHU azepoaii-
JUKAHCKOM MY3bIKaJIbHOM KYJIBTYPBI MUPOBOI'O YPOBHS.
Cpeau npousBefieHNH azepOailKaHCKUX KOMIIO3UTO-
POB, TOJNYYMBIIMX CTaTYC BBICOKOTO IpodeccuoHa-
M3Ma ObUTH M OaeThl azepOaiPKaHCKUX KOMITO3UTO-
poB. B Teuennn XX Beka HMCKYCCTBO OajeTa HpOILIO
MyTh OT 3apOKACHUS 10 €r0 paclBeTa.

AzepOaiikanckuil  OaneT CKOHIICHTPHPOBalI B
ce0e Jydmme CTHIMCTUYECKHE YepThl azepOanmKaH-
ckux Kommo3uTopoB XX Beka. K GameTHoMy skaHpY
oOpamianich Takue BBIIAIOMINECs KOMIO3HTOPHI A3ep-
Gaiimxana kak A¢pacusd bagan6eiimn, Kapa Kapaes,
Ouxper Amupos, Apud Mennkos, AkmnH Annzazne. B
0aeTHOM TBOpYECTBE a3epOaHKaHCKUX KOMITO3UTO-
pPOB BTOPOM MOJIOBUHBI XX BEKa OTPa3WIUCh CTUIIU-
CTHYECKHE TeHJEHIIUU KOMIIO3UTOPCKOM IIKOJIBI A3ep-
Gaifypkana Toro nepuozpa. MHaue roBops, B Oamerax
OBUTH BBIPaKEHBI SIPKHE YEPTHI CTHISL azepOaiKaH-
CKOM KOMIO3UTOPCKOMN IIKOJBIL.

OTMeTUM CII0KHOCTb, U B TO XK€ BpeMsl, IeJIeHa-
MPaBJICHHOCTh CTHJIMCTHYECKHUX ITOUCKOB B OajeTHOM
nuckycctBe Asepbaiimkane. ckyccTBo OaneTa kak uc-
KyCCTBO BHU3yaJbHOE, TPeOOBAJIO COOTBETCTBYIOIIETO

SCTETUYECKOT0 BOIUIOIIEHUS. B OCHOBe ero jexaso
yrBepxkaeHne Kpacotsl, JlyxoBHocTth, ["apMmoHuu, ry-
MaHHUCTHYECKOH HAIIPaBICHHOCTH, IPUOPUTETHI dTHYE-
CKHX LICHHOCTEH.

B Oanerax asepOaiikaHCKHX KOMIIO3UTOPOB,
0E3yCIIOBHO, OTpPAa3WINCh WHIUBUAYAITbHBIC YEPTHI
CTHIIS K&KIOT0o KoMmo3uTopa — U Adpacusda banan-
oeiimn, u Kapa KapaeBa, u ®uxpera Amupoma, u
Apuda Menukoa, AkmnHa Anmsane. Bmecte ¢ tem,
MTOTYEPKHEM, YTO B UX OCHOBE JIEXKHUT OTIOpa HA HAIHO-
HaJIBHBIE OCOOEHHOCTH MY3BIKaJbHOTO SI3BIKA U
(opMBL

B pasButum azepbaiimkanckoro Oanera, B mpo-
[IECCax JBOJIIONUHU CTWISA MPEUMYIICCTBEHHBIM SBIIE-
HHEM CTaJli IPEEMCTBEHHBIE CBS3U MEXIY BCEMH €ro
HUCTOPUYECKUMH dTallaMU, HECMOTPS Ha pa3JIn4HbIe Te-
MATHKH.

Tak, erenna o Jlepuubeil OamrHe MONyYHiia BO-
wiomeHue B 6anere A.bamanOeitnn «/leBuubs OamrHs»,
BBICOKasl 1yXOBHOCTb TBopeHui Husamu I'sHmxeBu B
6anerax K.KapaeBa «Cemp kpacaBumy», ®.Amuposa
«Huzammy. AKTyanpHBIE TeMBI HPABCTBEHHOTO, COIH-
anpHOTO XapakTepa B Oanete Kapa Kapaesa «Tpormoro
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TpoMay, UCTOPUIECKUE COOBITHS — B OayeTe AKIIMHA
Ammsane «babexy.

Bo Bropo#i monoBuHe XX BeKe CTWIb 0aleTOB
azepOai/KAHCKUX KOMIIO3UTOPOB HPHOOPEN 3Haue-
HUE, s ObI CKa3alia, (peHOMEeHa a3epOalPKaHCKOU XYII0-
JKECTBEHHON KyJbTyphl. LlenocTHOCTh cThiis azepbaii-
JUKaHCKUX OayeToB mposiBuia ceOs BO Bcex Oanerax,
coznaHHbIX B XX Beke. bosnee Toro, poxieHue UcKyc-
cTBa Oamera B a3epOalKaHCKOW XyHOKECTBECHHOI
KYJIBType O3Ha4all0o ¥ Ka4eCTBEHHO HOBBIM MEpPHOA B
po¢ecCHOHANEHON MY3HBIKE.

Kak BaxkHyro 4epTy cTwist, c(OpMUPOBABIITYIOCS
B XYyIOKECTBEHHOU cHcTeMe OaneToB a3epOaiikaH-
CKUX KOMIIO3UTOPOB Ha30BE€M MY3BIKAJIBHYIO JIpaMa-
TYprur0 0ajeToB, KOTOpas OIpEeAeNseTcs, IMpexe
BCET0, 3aMbICIIOM KOMIIO3UTOpPA, CIOXKETOM, 00pa3Hoil
CHCTEMOM, HAIMOHAIBHOM My3bIKaJIbHOM CEMaHTHUKOM.
Jpamaryprus 6aneTtoB azepOaiPkaHCKUX KOMITO3UTO-
pOB 0azmpyeTcss Ha IEIOCTHOCTH a3epOaiiKaHCKOU
MY3BIKQTBHON KYIBTYPHI, HAI[HOHAJIBHBIX OCOOCHHO-
CTSX XyIOKECTBCHHOU KYIBTYPHI.

CrunncTryeckue Iponeccs, HAyIue B azepoaii-
JOKaHCKOM MY3BIKaJIbHOM HCKYCCTBE OTpPaKalHCh U B
MIPOM3BEACHUSIX XOpeorpaduIeckoro UCKyCcCTBa, B My-
3BIKATBHOM JpaMaTypruu a3zepOailkaHCKUX 0alleToB,
KOTOpBIE CIIeyeT paccMaTpUBaTh U B aCHEKTE KOM-
IUIEKCHOTO M3YYEHHUS XYyIO0’KECTBEHHOTO TBOPYECTBA,
MOCKOJIBKY OCOOGHHOCTH MY3BIKaJbHOW JpaMaTypruu
azepOaiiKaHCKUX 0aJeTOB TECHO CBA3aHbI U C HCTOPH-
9YeCKUM KOHTEKCTOM, M C IIETBIM PAIOM KYyJIbTYPHBIX,
ITHUYECKUX SIBICHUHN. Peuybr uUIET O B3aMMOIEHCTBUU
Ba)KHBIX TPOIIECCOB, HETIOCPEACTBEHHO BIUIIOMNX Ha
KOMITO3UTOPCKOE TBOPYECTBO. e WM WHBIC M3MEHE-
HUS XYI0)KECTBCHHBIX BEKTOPOB OBLIH CBSI3aHEI C MU-
POBO3pPCHUEM, ICTCTUYCCKUMH YCTAHOBKAMH, COIH-
ANBHBIM KOHTEKCTOM H T.J.

Hapsny ¢ spkoil MHAMBUAYAIBHOCTBIO IPEACTA-
BUTeNeH a3epOail/PKaHCKOH KOMITO3HUTOPCKOM IIIKOJIBI
OTMETHM H 00IIMe YePTHI CTHIIS, 3aMBICIIOB, TOIXO/I0B.
Tak, o0muUMH KadyecTBaMHM MY3BIKaJIBHON Apamaryp-
run G6aneroB A.banan6eiinu, K.Kapaesa, ®.Amuposa,
A.MenukoBa, A.Anuzaje siBisieTcs, Ipexae BCero, sic-
HOCTB, CTPYKTypHasi 0(pOPMIICHHOCTh TEMaTHU3Ma, aK-
TUBHOCTh, JAMHAMHYHOCTH (HOPMOOOpA3yrOIUX IIPO-
[[ECCOB BBIPA3UTEIBHOCTh JApaMaTypTHd, OpTaHUde-
CKasl CBSI3b 337a4M U e€ MCIIONTHCHHUS, HAlPaBICHHOCTh
Ha CIyIIaTeNs, CO3/IaHUe TAapMOHUYHEIX CBSI3€H, KOH-
TaKTOB C CITyIIATEIbCKON ayAUTOPUCH.

AzeplaiipkaHCKHe KOMIIO3UTOPBI BTOPOW TOJIO-
BHHE XX BEKa CTPEMHIUCh OCMBICIUTH MUPOBO33PEH-
4yecKue NpULMIBLL cBoero teopuectsa. Tak, Kapa Ka-
paeB B CBOEM BBICTYIICHHUH 110 TPOOIIeMaM My3bIKaIb-
HOro oOpa3zoBanus B Utanum B 1976 romy roBopui o
TOM, YTO XapaKTEepHOH oOmIel 4epToil KOMIIO3UTOPOB
«IBIIIETCA ONOpa Ha HALMOHANBHYI0, HAapOAHYIO
MOYBY, Ha Oorareiiiel My3bIKaJIbHBIH (QOJIBKIOp, UMe-
IOIINIT CBOIO MHOTOBEKOBYIO HCTOPHIO... ABTOPBI 00pa-
IIAI0TCS B TITyOb BEKOB, UIILYT UCTOKH (OIBKIOPA, BOC-
CTaHaBJIMBAIOT CTAPUHHBIE HAINEBBI, TO €CTh UILYT KO-
peHHbIE  TpPHW3HAaKH W OCOOEHHOCTH  CBOEH
MY3BIKaTbHON mpupoas» [1, ¢.23]. B manHO# murate
OTpaXe€HO MMOHWMAaHHUE TOTO, YTO SAPKasi HHIUBUIYaIb-

HOCTHb a3epOailPKaHCKHX KOMIIO3UTOPOB, MPOSIBIIsIC-
Mas B a3zepOalKaHCKuX Oajerax, UMeeT M APYTYIo
CBOIO CTOPOHY. A UMCHHO, OOIIHE YePThI CTHIISA, OTHO-
CSLMCS K OCOOCHHOCTSM a3epOail/KaHCKON IIKOJIBI.
MeHs1ach CTWIIMCTUKA B KOHTEKCTE Pa3BUTHS a3ep-
0aif/KaHCKON TMPOQEeCcCHOHAIbHOW MY3BIKH, OJIHAKO
COXPaHsUINCh T€ OCOOEHHOCTH, KOTOpBIE OBUTH CBOM-
CTBEHHBI HallMOHAJILHOMY MY3BIKQILHOMY CTHIIIO, OT-
JIUYaNpe  a3epOalIKaHCKYI0  KOMIIO3UTOPCKOIO
mKoiry. IMEeHHO o3TOMYy, pa3zHOOOpa3ue HHTEpIpeTa-
Uil OCHOBHOW miew azepOaifipkaHCKHX 0aJeTOB BTO-
poil monoBuHbl XX BeKa, MHAUBUAYAJIBHOCTh KOMIIO-
3UTOpa, IO3BOJISIET OOOOIIUTH YEPTHI MY3BIKAJIHHOM
JpamMaTypruy 0aneToB BTOPOH MoJOBUHBI X X Beka.

LlenenanpaBiieHHOCTb, TapMOHHYHOCTbH Jpama-
TYPTHH SIBIISIETCS ONpeelsIoneld B Oanerax azepbaii-
JDKAaHCKUX KOMITO3UTOPOB, HEIBHOCTh MY3BIKAIBHOMN
JpamMaTyprud, MOJYNHEHHOCTh BCEX YPOBHEH CTpYK-
TypBl IPOU3BEICHUS OJHOM Xy10’KECTBEHHON Huaee. B
9TOM CMBICIIE, XyJOKECTBEHHBIH 3aMBICEN OaJIETOB OT-
pakancst B MY3bIKaJIbHOM JpaMaTypruyl, KOTOpas OT-
YETJIMBO OPUEHTHPOBaa cirynrareins. [lockombKy pac-
KpBITHE 00pa30B OmMpaeTcs Ha IEIOCTHOCTh Jpama-
TYpruH, MYy3BIKaIbHas OpaMaTyprus, Kak KOMIUIEKC
CBsI3eH B KOHTEKCTE OaJeTHOTO CIIEKTAKIs, MpHOOpe-
TaeT 3HAUYCHHE CHCTeMOoOpasyromiero (akropa, udo
HE00XOUMOCTh JpaMaTypriuyecKoi TOUHOCTH CIOXKET-
HBIX aKHEHTOB ABJIACTCA OPUCHTUPOM, HAIIPABJIAIOIUM
My3BIKaJbHOE NMPOU3BEIeHHE Ha ciymaTens. Paccra-
HOBKa IpaMaTypru4e€CKux akieHTOB, AMHAMUKa pa3Bu-
THSI, TPOLECCYaNbHOCTh, 00pa3HbIE B3aUMOCBSI3H CO-
CTaBJIAIOT OCHOBY OasneroB. lIMeHHO mo3TOMYy, B Oase-
Tax a3epOallUKaHCKUX KOMIIO3UTOPOB MY3bIKAJIbHAs
JpaMaTyprus Kak oOpasHas M, B TOM YHCIIC, BU3yallb-
Hasl peajM3alys IPOU3BEICHUs UMEET 0co0oe 3Hade-
HHUe. 3aKOHOMEPHO, YTO NMPUHINIBI MEHSJINCH B 3aBH-
CUMOCTHU OT CTUJISI KOMITIO3UTOPA, UCTOPHUUICCKUX U3ME-
HEHUI B KYJIbType, XYyJI0KECTBEHHOM TBOPUYECTBE.
OpHAaKO LIETOCTHOCTh M €MHCTBO MY3BIKAIbHOM Apa-
MaTypruM Kak OCHOBHBIE KaTETOPHH COXPAHSIOTCA BO
Bcex Oanerax. Bmecte ¢ TeM, HHIUBUAYaIbHOCTH 3a-
MBICJIa M €T0 BOIUIOIICHHUS B KaXKIOM OaJIeTHOM CIIeK-
TaKJIe OTJIMYAIOTCS JPYT OT Apyra, MO0 My3bIKaJbHAs
JpaMaTyprus azepoaimKaHCKuX 0aleToB UMEET oIpe-
JIeTIEHHBIE CMBICIIOBBIE KOPPEISINU, 00YCIOBICHHBIE
CIOXKETOM, UJieel MPOU3BEICHUM.

YHuBepcanuyu My3bIKaJIbHOW JpaMaTypruy asep-
Oaif/KaHCKUX 0aJIeTOB OMMPAIOTCS Ha CIEAYIOIIHE Ka-
TETOpUH:

1. VYcrnoxzeHue conepkareabHOI CHCTEMBI;

2. CumdoHu3zanus apamaTypriu;

3. Slpkas oOpa3Hasi KOHTPACTHOCTb.

OO6pa3sl azepbaiiHKaHCKUX OaJIeTOB BTOPOU TO-
noBUHBI XX Beka 00JIaal0T OTPOMHOM JyXOBHOH
sHeprueit. DT 00pa3bl IBUIINCH KOHCTAHTHBIMH BEKTO-
paMu My3BIKQIBHOW JApamarypru. BaxkHo momuepk-
HYTh MX THIIOJIOTMYHOCTb, C OJHOH CTOPOHBI, TPaHC-
(opmary B KOHTEKCTE JIpaMaTypruu 0aneTos, ¢ Apy-
roif croponsl. Takue o0Opa3sl a3epOaiiKaHCKUX
6aneroB kak Aiima, baxpam, @apxan, lnpun, babek
— 3TO CMBICI000pa3bl, ONMPEIESIUBIINE OCOOCHHOCTH
JpaMaTypruu azepOaitpkaHCKUX 0aneTos.
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Ot 00pa3sl SBISIOTCS CHMBOJIAMH HAIlMOHAJb-
HOM lyXOBHOCTU U JUKTYIOT JOMUHUPOBAHUE TEX WU
WHBIX OCOOCHHOCTEH JpamaTypruu. My3bIKanbHAsS
JpaMaTyprusi a3epOaiiKaHCKUX 0aJeTOB OTIMYACTCS
TOMOT'€HHOCTBIO . [Ipu BCEM pa3nuyum CTUIIS KaXa0ro
KOMIIO3UTOpa 0aIeThl 00bEIUHSICT, 1 ObI CKa3aja, MCH-
TAIUTET a3epOalPKaHCKOW KOMIIO3UTOPCKOW IITKOJIBI,
OTpasuBIIMiics B KaxkaoMm Oanere. VIMEHHO mosToMmy,
MOXKHO CKa3aTh, YTO BEAYIIUM BEKTOpPOM OaaeToB
azepOaiiKaHCKUX KOMITO3UTOPOB SBISIETCS HAIHO-
HallbHAs KyJIbTypa. bameTs! a3epOaifykaHCKUX KOMIIO-
3UTOPOB OTJIMYAET SpKasg HaIMOHAIbHAs CaMOOBIT-
HOCTb. IIpn 3TOM MOAUEpPKHEM CHHTE3 HALMOHAJIBHO
SIPKUX JETEPMUHAHTOB MY3BIKaJLHOTO SI3bIKA CO CTH-
JUCTUKON COBPEMEHHOTO KOMIIO3UTOPCKOTO MHUCHMA.

AHanmu3 TpaMaTypruvecKux JIMHUH 00pa3oB Oae-
TOB BTOPO¥ MOJIOBUHBI XX BEKa CBHUICTEIBCTBYET 00
UICHTU(HKAIUAX B TPAKTOBKE CHOKETa. My3bIKalb-
HBIN SI3BIK BEKTOPHBIX HOMEpPOB Oajera, CBSI3aHHBIX C
XapaKTepUCTHKOHN TITaBHBIX TepoeB 0aJeTOB Hapsmy C
WHAUBUAYAIbHOCTHIO CTHIIS Ka)AOro KOMIIO3UTOpA,
CBUJICTEIILCTBYET M 00 oOmmx ueprax. [IpuBeny cre-
JYIOIIUN IPUMED.

ConepxaTenbHOCTh a3epOaliKaHCKUX 0aJeToB
OTJIMYAETCA EIUHCTBOM ACTETUYECKUX M ATHUECKHX
ycTaHoBOK. OJHON M3 BaXKHBIX UepT CTUIIA a3epOaii-
JUKaHCKOTO OayieTa BTOPO#l mosioBrHe XX Beka SIBIIS-
€TCSl ero poMaHTHuecKas mpupojaa. PomMaHTH3M Kak
CTWJIb, POMAHTU3M KaK XyJ0KECTBEHHOE MHUPOBO33pe-
HHUE OTpakas B OajeTaX MHOTOMEPHOCTh BHYTPEHHETO
MHpa YeIOBEeKa, XYA0KECTBEHHOE BOOOpakeHHUE, IO-
3HaHUE CKPBITON NMPUPOIBl BUAUMOTO MHUpa — BCE 3TO
BOIUIOTHJIOCH B MY3BIKAIEHOW JApamMaTyprun 0aneToB
azepOaiiKaHCKAX KOMTIO3UTOPOB. X oTinmyaer Takas
CTHWJINCTUYECKAs] TEHAEHLHUs Kak CHUHTE3 KJlaccuue-
CKOTO M POMAaHTHYECKOTo Oainera, TOYHEe, KIIacchude-
CKOM BU3yaJbHOH (DOPMBI M POMAHTHYECKOTO COIep-
skaHus. J{pamatyprus 6aneToB BTOpOH MOJOBHHE XX
BeKa MO3UIMOHUPOBAJIA HA HJAEIX JYXOBHBIX IEHHO-
cTell, rymaHucTUdeckux uaeanax. OTcCroaa, MPOTHBO-
MoJIaraHue ApaMaTypruuecKux IIIACTOB, OMUIETBOPSI-
fo1uX 100po U 3710.

Hapmo cka3zaTh, 9TO mCciemoBaTenn xopeorpadu-
YECKOT0 MCKYCCTBA NMOAYEPKUBAIM BaKHbBIE XYyI0XKe-
CTBEHHBbIE TEHJIECHLUUU BTOPOW MOJOBHMHE XX BEKa.
Cpeau HUX Kak BEAYLIMH OpUEHTHUP MPEICTaBJIEH Po-
MaHTU3M. [locienHee CBSA3BIBANOCH «CO CTPEMIIEHUEM
K MO3HAaHUIO YXOBHOLO MHpa COBPEMEHHOIO YeJo-
BeKa, C MOMCKAaMHU HPABCTBEHHOW OIOPHI, BOILIONIAE-
MO B 0JTyXOTBOPEHHBIX 00pa3ax poKJaeMbIX TBOpPUE-
ckuM BooOpakeHuem» [2, c.11].

be3ycnoBHO, 4TO CTHIIEBBIE MPOIECCHI, KOTOPHIE
ITH B KOHTEKCTE MY3BIKH 0aJeTOB azepOailKaHCKUX
KOMITO3UTOPOB OBLTH Pa3HOOOpa3Hbl. OJJHAKO, BMECTE
C TeM, MpHU Bceid MHOIOMEPHOCTH MOHUMAHUS CTHJISA,
CYILECTBOBAJIO ONPEACIEHHOE CTUIIEBOE €IMHCTBO, BbI-
pakaemoe U B coJepkKaTelbHbIX apaMeTpax.

B npamaryprum 0aneToB BBIICISIOTCS BEIYIIHE
JTUHAU pa3BuTHs. IMEHHO Ha uX 0a3e BBHICTpaMBAETCS
KOHIETIIMOHHAs II€JIOCTHOCTh JpamMaTypruu Oaera.
OTMmeTHM Kak oOIIyro depTy OaneToB azepOaikaH-
CKHX KOMITO3UTOPOB XX BeKa COOBITHIHYIO HACHIIICH-
HOCTb JJpaMaTyprim.

[TpuBeny nuraTy, KOTOpast XapakTepU3yeT colep-
JKATEJIILHOCTh 0aneToB azepOalKaHCKUX KOMITO3UTO-
POB BO BTOPOH MOJNIOBUHBI XX BEKa: «...BBICOKOE IMO-
LMOHAJIFHOE HANPSDKEHHE, PE3KOCTh 0003HAUEHHS Tpa-
THYECKUX KyJIbMHUHAIHH, MICUXOJIOTHYecKast
WHTEHCHBHOCTh M TJIyOMHAa B OIIGHKE MCXO/a KOH-
(IIMKTHBIX CTOJIKHOBEHUH, HAIIPaBJICHBI HA YTBEPIK/ie-
HUE Ujeana MPEeKpPacHOTO, BO3BBHIIIAIOIIETO YEIOBEKa
HaJl CTpafaHUEM, 3JI0M, CTHXHEH, CMEPThIO, MOATBEP-
JK/TAIOMIETO ero HpaBCTBEHHYIO modemy» [3, ¢.269].

Crunp azepOaiiKaHCKUX 0aJeTOB MPOMIEN OTpe-
JIeNE€HHBIN NyTh pa3BUTHA. BmecTe ¢ TeM, Hoq4epKHEM,
YTO TEPBBIHA K& 0aJeT MpencTaBuil COO0H COBpEMEH-
HBII NpodecCHOHATIBHBIA 00pa3en; 0co00i KoMIo3u-
TOPCKO# 1mKoJbl. CTHIMCTHYECKHE TpaHCchOopMaluy B
azepOaiikaHCKOM OaneTe ObUTH CBSI3aHBI C HOBBIMHU
U/ICSIMH, C TIOUCKOM HOBBIX ()OPM M XYI0KECTBEHHBIX
3aMbIciIOB. 1, HaKOHell, COBpeMEHHBbIE OaNeThl HaYaIo
XX Beka OTJIMYAJIO HMCIIOJIb30BAHHWE HOBBIX BBHIPa3H-
TENBHBIX CPEJCTB M BO3MOXKHOCTEH B MCKycCTBe 0a-
nera.

B XXI Beke pemaromiyio pois MpHOOPENH HCTO-
PHKO-conMabHbIE, HONMUTHYECKNE TTepeMeHsl. [1pno6-
perenne AzepOaiikaHOM HE3aBUCHMOCTH TIOCITYKHIIO
MOIIHBIM CTHMYJIOM Pa3BUTHUS KyJIbTYPhl U HCKYyCCTBa
Aszep0aiimKkaHa, pa3BUTHIO BCEX CTOPOH XY/I0’KECTBEH-
HOH JiesiTeNbHOCTH. be3ycloBHO, OepesKHO XpaHUMBII
OTBIT XYyIO’KECTBEHHOTO TBOPUYECTBA MOCIY>KHUI OIO-
Ppo¥, 623011 HOBBIX TEHACHIMH TPOPECCHOHATBEHON MY-
3piku. [locnenuue ObITM OOYCIOBJICHBI >KEIaHUEM
a3epOaiKAHCKIX KOMIIO3UTOPOB COOTBETCTBOBATH
W3MEHUBIIEMCS 3alpocaM COBPEMEHHOTO COIMyMa.
CoBpeMEHHBIN MY3BIKQJIbHBII TeaTp OTJIMYAEeT U OT-
BIECYEHHOCTh 00pa3oB M €ro KOHKPETHKY. B sTom
CMBbICIIE IOAYEPKHEM IICUXOJIOTHU3AIMIO OaneTa, HOBBIE
npuéMbl  Xopeorpaduu, MHOrooOpa3ue METOJ0B BO-
TUIOIICHUS 00pa30B MHANBUAYAIBHBIN XapakTep oopa-
30B U T. Janee.

C nmpuoOpeTeHrneM He3aBUCUMOCTH B Hadane XX |
BeKa 3aKOHOMEPHO B T€aTpPaJlbHOM HCKYCCTBE TOSBHU-
JIUCh HOBBIE TEMBI, 3alPOCH, TPeOOBAHUS BPEMEHH.
IToauepkHEM UYTO, B COBPEMEHHOM a3epOaikaHCKOM
Oanere OBUIO OYEBHAHO CTPEMJICHHE COXPAHHTH JIyd-
IIMe JTOCTHKEHUS 0aneToB azepOaiPkaHCKUX KOMIIO-
3UTOPOB.

B otnmame ot 4€TKOMH 11€3ypUPOBAaHHOCTH MY3bIKH
KJIaCCHMUYECKHX 0aJIeTOB a3zepOaiiIyKaHCKUX KOMITO3UTO-
POB, My3bIKa COBPEMEHHBIX 0aJeTOB MPHU BCEH MX CBA-
3aHHOCTHU CO crielU(UKON OaNeTHBIX HOMEPOB, OTJIH-
yaeTcs, 51 Obl CKa3ana, CIIOHTAHHOCTBIO MTPOJIBHIKEHHS,
SHEPreTUKOH CBOOOIHOTO MTOTOKA MY3BIKHA. My3bIKaIb-
Has IpaMaTyprus 0aneToB OTIMYAeTCS CBOCH TMHAMH-
KOH. A UIMEHHO, OTIOPOi HA IHUPOKUI pa3BOPOT MY3bI-
KanbHOU 3Heprui. [Ipu Bcell KOHCTPYKTUBHOM ICHOCTU
COBPEMEHHBIX 0aJIeTOB, MPEBAUPYET MIMMAHEHTHOCTD
JpaMaTypruy Kak MOTOKA MY3bIKaJbHOT'O CO3HAHUSL.

BakHBIM TNOKa3aTEJIbHBIM BEKTOPOM MY3bIKaJIb-
HOH JpaMaTyprun 0aneToB a3zepOailkaHCKHX KOMIIO-
3UTOPOB SIBJIAETCS CUCTEMAa KOPPEIUPOBAHUS COBpE-
MEHHOTO KOMITO3UTOPCKOTO MHChMa M 3HAYUMBIX YepT
HAITMOHAJIFHOTO MY3BIKaJbHOTO CTHIIL. Tak, eciu co-
JiepKaTeIbHBIA CMBICI MY3BIKAIBHOTO SI3bIKa a3epOaii-
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JOKaHCKOW MY3BIKH a/IeKBaTe€H OOpa3HBIM XapaKTepH-
cTukaM B Oajerax a3zepOaiKaHCKUX KOMITO3UTOPOB
BTOpOY MOJ0BUHBI XX BEKa, TO B COBPEMEHHBIX Oare-
Tax MPOUCXOJUT MepeceMaHTu3anus s3bika. Bmecte ¢
TeM, U B TMOCJIEIHUX CIEAYET YTOUHSTH, BBISBIATSH,
KOHCTAaTHPOBATh Ba)XKHBIC JIEKCEMBI a3epOaiiiaHCcKoi
HApOJHOW MY3BIKAJIBHON peur, MO0 HAIMOHATHHBIN
MY3BIKAJIbHBIN S3BIK BHICTYIIAET CBOETO POJa FapaHTOM
Y3HaBaeMOCTH HallMOHAJIbHOU cocTosiTenbHOCTU. Hano
CKa3aTh, 4TO B Oajerax a3zepOaiykaHCKUX KOMITIO3UTO-
poB Hayana X XI Beka JaHHBIHA (haKT CTABHIICS BO TIIABY
yTIa.

My3bIKanbHas IpaMaTyprull COBPEMEHHBIX a3ep-
OaiipkaHCKUX OaJIeTOB, HANpUMep, “‘Banbc HamexIbD»
Axmaa Anmsane, «J1r000Bb u cMepThy» [lomana bronb-
61onporubl, «Casinbl»y DnbHapsl JlanameBoi U apyrue
OTNIMYaeT €AMHCTBO AMHAMHUYECKOTO pPa3BOpOTa CIO-
JKeTa U ero JpaMaTypruuyeckue KOHCTaHThI, KOTOpbIE
OMHUPAIOTCA HAa HAIMOHAIBHBIE OCOOCHHOCTH MHUPO-
MPEICTABICHNS U OTPaXCHHI B KOHICTIIHU OAaJeTOB.
Ocretrrnka BocToka u 3amaga kKak XymI0KECTBEHHAS CO-
JIepKaTeIbHOCTh OANeTOB 3aKJIF0UYEHA B MY3BIKAJIFHOU
IpaMaTyprum  asepOaiikaHckux ©OaneroB. Takoro
polla MHOTOBEKTOPHOCTH COCPEHOTOYCHA B MAaKpO-
KOCME HAIlHOHAJIBHOMN KYJIBTYPHL.

HccnenoBanue My3bIKallbHOM ApaMaTypruu onpe-
JIeJISIET U apTYMEHTUPYET BaKHBIE YEPThI CTUJISI COBPE-
MEHHBIX 0aJieTOB a3zepOaiPKaHCKUX KOMIIO3HTOPOB.
OTMeTHM B O0Opa3HyI CHCTEMY OaleToB, KOTOpbIE
UMEIOT SIPKHE BEXU Pa3BUTHUs, CBSI3aHHBIE C TOW WU
WHOW XapaKTepUCTHKOW mepcoHaxen. MccnenoBarens
X.Kamkaii numer: «baneTHbll XaHp NPEeabsIBISET
ocobOple TpeOOBaHHA ApaMaTypTHH, TOe Ha TMEPBOM
TUTaHE — BBIPaKEHHE HYMOIHUI, depe3 KOTOphIe MPHUXO0-
JIUT TIOHUMaHUEe OOBEKTUBHBIX MOMEHTOB OBITHSA, CO-
3maéTcsl BO3MOKHOCTB C/IeaTh Oolee riryookue (uio-
coekue 00600meHus» [4, ¢. 68].

Ha nam B3rasa, XymoKeCTBEHHBIE MpPEJCTaBIIe-
HUS KaK aMsITh HAITMOHAJIBLHOM KYJIBTYPHI CTAN Map-
KepaMH OCOOCHHOCTEH MY3BIKAIBHOW IpaMaTypruu

azepOaiikaHCcKuX OaneroB. Tak, apXeTUITbl KaK CHM-
BOJIBI MPOOOPA30B azepOailPKaHCKON KYJIBTYphl WT-
paroT 3HAYUTENBHYIO POJIb B ApaMaTypruu asepoOaii-
JDKaHCKUX OalleToB. YHUBEpcalbHbIE 00pa3Iibl JyXOB-
HOW  KyJbTypsl  A3sepOaifjpkaHa  HOJAy4WiId B
MY3bIKaJIbHOM JpaMaTypruy aszepOailkaHCKHX Oaje-
TOB MOTHBHMPOBaHHOE CIOKETOM Boruiomenue. [lo-
cllelHee TOJATBEPIKAAET TO, YTO LIEJIOCTHOCTH CTHIISL
azepOailKaHCKOM KOMIO3UTOPCKOM MIKOJBI OIIpere-
JISIETCSI, TIPEXKIE BCETO, OTIOPOH HA HAIIHOHAJIBHBIE 0CO-
OeHHOCTH a3epOailkaHCcKkoi My3bIkn. OTMETHM 3Ha-
YIMOCTh ¥ YCTOWYNBOCTH BOCIIPOU3BEACHHSI TAKHX SIP-
KAX YepT CTWIL CONIepXKaHWA a3zepOailKaHCKON
MY3bIKH KaK BBICOKasi TyXOBHOCTb, STUUECKHE ITPUOPH-
TETBI.

CTHiIb KaXXJI0T0 KOMIIO3UTOpa CKIIaAbIBAJICS B HC-
TOPHUKO-KYJIFTYPHOM KOHTEKCTE M OTpa)kal OIpese-
NEHHBIC 3aKOHOMEPHOCTH PAa3BUTHS a3epOaiikaHCKON
My3bIkH. McciaenoBanne My3bIKaIbHOM JIpaMaTypruu
OaneToB azepOaifKAHCKUX KOMIIO3UTOPOB HA IPOTS-
KCHUH ICTOPHH CYLIECTBOBAHMS JAHHOTO BH/A HCKYC-
CTBa, OTPaKaeT M Pa3BHUTHE a3epOaiiKaHCKONH KOMIIO-
3UTOPCKOM IIKOJIBI B LIEJIOM.
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Abstract

Synergistic effect of new plant growth regulators Ivin, Methyur, Kamethur and microfertilizers Rostok Extra
and Radix Tim forte plus on the growth of shoots and roots of winter canola (Brassica hapus L.) cultivar Sherpa
was studied. Auxin IAA served as a standard for studying plant growth regulating activity. The highest rates of
growth of shoots and roots of canola plants were obtained when the seeds were treated with plant growth regulators
Methyur and Kamethur, or microfertilizers Rostock extra and Radix Tim forte plus, or a complex of plant growth
regulators with microfertilizers: Ivin+Rostok extra, lvin+Radix Tim forte plus, Methyur+Rostok extra,
Methyur+Radix Tim forte plus, Kamethur+Rostok extra, Kamethur+Radix Tim forte plus. The plant growth reg-
ulating activity of lvin Methyur, Kamethur and microfertilizers Rostok Extra and Radix Tim forte plus was similar
or higher than that of auxin 1AA. It was concluded that the synergistic effect of plant growth regulators Ivin,
Methyur, Kamethur and microfertilizers Rostok Extra and Radix Tim forte plus on improving the growth of shoots
and roots of canola plants is due to their auxin-like effect on the activation of processes of elongation, division and
differentiation of plant cells, formation and growth of plant tissues and organs, as well as improvement of meta-

bolic processes in plant cells.

Keywords: Brassica napus L., IAA, Ivin, Methyur, Kamethur, Rostok Extra, Radix Tim forte plus.

Introduction. Improving the growth and increas-
ing the yield of an important oil and biofuel crop - can-
ola (Brassica napus L.) while reducing the use of envi-
ronmentally toxic pesticides is an urgent task of modern
agriculture [1]. In recent years, considerable attention
has been paid to the development of new environmen-
tally friendly plant growth regulators based on syn-
thetic low molecular weight heterocyclic compounds,
pyridine and pyrimidine derivatives [1 - 4]. The new
plant growth regulators based on synthetic compounds,
derivatives of N-oxide-2,6-dimethylpyridine (lvin), 6-
methyl-2-mercapto-4-hydroxypyrimidine sodium and
potassium salts (Methyur and Kamethur), were devel-
oped at the V.P. Kukhar Institute of Bioorganic Chem-
istry and Petrochemistry, of the NAS of Ukraine. Our
previous studies have shown that the use of these plant
growth regulators based on synthetic compounds, pyri-
dine and pyrimidine derivatives, separately or in a com-
plex with microfertilizers, improves the growth of
grains, legumes and industrial crops, increases their
productivity and their adaptive properties to stress fac-
tors of abiotic and biotic nature [5 - 9]. Thanks to the
use of plant growth regulators based on synthetic com-
pounds, pyridine and pyrimidine derivatives and their
complex with microfertilizers, it will be possible to re-
duce the use of environmentally toxic pesticides for
plant protection and improve the ecological condition
of the entire agricultural system. Based on the data from
our previous studies, the purpose of this work is to
study the regulatory effect of plant growth regulators

Ivin, Methyur, Kamethur, used separately or in a com-
bination with Rostock Extra and Radix Tim Forte Plus
fertilizers, on the growth of shoots and roots of winter
canola (Brassica napus L.) cv. Sherpa.

Materials and methods. The regulatory effect of
synthetic plant growth regulators Ivin (N-oxide-2,6-di-
methylpyridine), Methyur (sodium salt of 6-methyl-2-
mercapto-4-hydroxypyrimidine) and Kamethur (potas-
sium salt of 6-methyl-2-mercapto-4-hydroxypyrimi-
dine), which were used separately or in a complex with
microfertilizers Rostok Extra and Radix Tim forte plus
on the growth of shoots and roots of winter canola
(Brassica napus L.) cv. Sherpa has been studied. The
compositions of the microfertilizers Rostok Extra pro-
duced by the LLc “Ukrainian Agrarian Resource” com-
pany and Radix Tim forte plus produced by the “For-
crop” Company (Spain) and recommendations for their
practical use are presented in our previously published
work [7]. Plant growth regulators Ivin, Methyur and
Kamethur were synthesized in the Department for
Chemistry of Bioactive Nitrogen-Containing Heterocy-
clic Compounds, V.P. Kukhar Institute of Bioorganic
Chemistry and Petrochemistry of the National Acad-
emy of Sciences of Ukraine. The plant growth regulat-
ing activity of the lvin, Methyur and Kamethur, micro-
fertilizers Rostok Extra and Radix Tim forte plus,
which were used separately or in a complex, was com-
pared with the activity of auxin IAA (1H-Indol-3-
yl)acetic acid) manufactured by Sigma-Aldrich, USA

(Fig. 1).
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Figure 1. Chemical structure and relative molecular mass of IAA, lvin, Methyur and Kamethur.

To study the regulatory effect of synthetic plant
growth regulators lvin, Methyur, Kamethur and micro-
fertilizers Rostok Extra and Radix Tim forte plus on
growth of winter canola (Brassica napus L.) cv.
Sherpa, seeds were treated with microfertilizers Rostok
Extra at a concentration of 100 ml per 1 liter of distilled
water or Radix Tim forte plus at a concentration of 50
ml per 1 liter of distilled water, or each of the plant
growth regulators: lvin, Methyur, or Kamethur at a con-
centration of 107M per | liter of distilled water, or a
complex of each of the plant growth regulators Ivin,
Methyur, Kamethur with microfertilizers Rostok Extra
and Radix Tim forte plus used in the above mentioned
concentrations. The treated seeds were placed in a ther-
mostat for germination in the dark at a temperature 20-
22°C for 48 hours. After this procedure, germinated
canola seeds were placed in a climatic chamber, where
canola seedlings were grown in a light/dark regime of
16/8 hours, at a temperature of 20-22 °C, a light inten-
sity of 3000 lux and an air humidity of 60-80 %. The

( {
Methyur Kamethur Rostok

growth parameters of canola plants (average length of
shoots and roots (cm), and average biomass of 10 plants
(9)) were measured on the 14th day according to the
method [10]. Statistical processing of the data of the ex-
periments performed in three replications was carried
out according to the Student’s-t variance test with a sig-
nificance level of P<0.05; the values are average = SD.

Results and Discussion. The study of growth pa-
rameters of winter canola (Brassica napus L.) cv.
Sherpa proved a positive effect on these parameters of
synthetic plant growth regulators Ivin, Methyur, Ka-
methur and microfertilizers Rostok Extra and Radix
Tim forte plus, which were used separately or in a com-
plex for the treatment of canola seeds (Fig. 2). The plant
growth regulating activity of the lvin, Methyur and Ka-
methur, microfertilizers Rostok Extra and Radix Tim
forte plus, which were used separately or in complexes,
was similar to the auxin 1AA (Fig. 2).

Control 1AA Ivin Radix Tim Ivin Ivin Methyur Methyur ~ Kamethw Kamethur
Extra forteplus ~ Rostok Radix Tim Rostok Radix Tim Rostok Radix Tim
Extra forteplis  Extra  forteplus  Extra forte plus

Figure 2. The regulatory effect of auxin IAA, synthetic plant growth regulators Ivin, Methyur, Kamethur and
microfertilizers Rostok Extra and Radix Tim forte plus, which were used separately or in a complex, on the
growth of shoots and roots of 14-day-old winter canola (Brassica napus L.) cv. Sherpa, compared to the control
plants

Statistical analysis of growth parameters of 14-
day-old winter canola (Brassica napus L.) cv. Sherpa
showed that the parameters of shoots and roots of win-
ter canola treated with synthetic plant growth regulators
Ivin, Methyur, Kamethur and microfertilizers Rostok
Extra and Radix Tim forte plus, which were used sepa-
rately or in a complex, exceeded the growth parameters
of control plants.

The average length of shoots (cm) increased both
with the separate use of microfertilizer Radix Tim forte
plus - by 60.71%, and with the separate use of plant
growth regulators: Ivin - by 44%, Methyur - by 51.43

%, Kamethur — by 62%, and also with the use of plant
growth regulators in a complex with microfertilizers:
Ivin+Radix Tim forte plus — by 24.29%, Methyur+Ra-
dix Tim forte plus — by 17.55%, Methyur+Rostok Extra
— by 136.57%, Kamethur+Radix Tim forte plus — by
80%, Kamethur+Rostok Extra — by 111.43%, respec-
tively, compared to the control plants (Fig. 3). An in-
crease in the average length of shoots (cm) by 40.26%
compared to the control plants was also observed under
the regulatory effect of auxin IAA (Fig. 3).
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Figure 3. The regulatory effect of auxin IAA, synthetic plant growth regulators Ivin, Methyur, Kamethur and
microfertilizers Rostok Extra and Radix Tim forte plus, which were used separately or in a complex, on the
average length of shoots (cm) of 14-day-old winter canola (Brassica napus L.) cv. Sherpa, compared to the

control plants

The average length of roots (cm) increased both
with the separate use of microfertilizers: Radix Tim
forte plus - by 133.68% and Rostok Extra - by 85.26%,
and with the separate use of plant growth regulators:
Ivin - by 76.84%, Methyur - by 147.37 %, Kamethur —
by 145.34%, and also with the use of plant growth reg-
ulators in a complex with microfertilizers: lvin+Radix
Tim forte plus — by 86.60%, lvin+Rostok Extra — by

161.05%, Methyur+Rostok Extra — by 203.64%, Ka-
methur+Radix Tim forte plus — by 173.68%, Ka-
methur+Rostok Extra — by 256.84%, respectively,
compared to similar parameters of control plants (Fig.
4). An increase in the average length of roots (cm) by
78.2% compared to the control plants was also ob-
served under the regulatory effect of auxin IAA

(Fig. 4).
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Figure 4. The regulatory effect of auxin IAA, synthetic plant growth regulators Ivin, Methyur, Kamethur and
microfertilizers Rostok Extra and Radix Tim forte plus, which were used separately or in a complex, on the
average length of roots (cm) of 14-day-old winter canola (Brassica napus L.) cv. Sherpa, compared to the

control plants
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The average biomass of 10 plants (g) increased
both with the separate use of microfertilizers: Radix
Tim forte plus - by 38.25% and Rostok Extra - by
42.41%, and with the separate use of plant growth reg-
ulators: Ivin - by 39.88%, Methyur - by 56.84 %, Ka-
methur — by 49.46 %, and also with the use of plant
growth regulators in a complex with microfertilizers:
Ivin+Radix Tim forte plus — by 59.03%, Ivin+Rostok
Extra — by 48.47%, Methyur+Radix Tim forte plus — by

20
18
16
14
12

64.97%, Methyur+Rostok Extra — by 69.62%, Ka-
methur+Radix Tim forte plus — by 72.51%, Ka-
methur+Rostok Extra — by 93.37%, respectively, com-
pared to similar parameters of control plants (Fig. 5).
An increase in the average biomass of 10 plants (g) by
29.35% compared to the control plants was also ob-
served under the regulatory effect of auxin IAA

(Fig. 5).
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Figure 5. The regulatory effect of auxin 1AA, synthetic plant growth regulators Ivin, Methyur, Kamethur and
microfertilizers Rostok Extra and Radix Tim forte plus, which were used separately or in a complex, on the
average biomass of 10 plants (g) of 14-day-old winter canola (Brassica napus L.) cv. Sherpa, compared to the
control plants

Summarizing the obtained data, it should be noted
that the highest growth parameters of winter canola
(Brassica napus L.) cv. Sherpa were obtained when the
seeds were treated with synthetic plant growth regula-
tors Methyur and Kamethur, or microfertilizers Ros-
tock extra and Radix Tim forte plus, or a complex of
plant growth regulators with  microfertilizers:
lvin+Rostok extra, lvin+Radix Tim forte plus,
Methyur+Rostok extra, Methyur+Radix Tim forte plus,
Kamethur+Rostok extra, Kamethur+Radix Tim forte
plus. The regulatory effect of the synthetic plant growth
regulators lvin, Methyur, Kamethur and microfertiliz-
ers Rostok Extra and Radix Tim forte plus, which were
used separately or in complexes, was similar to the
auxin IAA, which controls the elongation, division and
differentiation of plant cells, growth of plant tissues and
organs [11]. The synergistic effect of synthetic plant
growth regulators and microfertilizers is due to their
composition. A plant growth regulator lvin contains the
macronutrient nitrogen; Kamethur contains the macro-
nutrients nitrogen, potassium and sulfur, which are nec-
essary for plant growth and metabolism [7, 8]. Plant
growth regulator Methyur contains the macronutrients
nitrogen, sulfur and the chemical element sodium,
which promote plant growth and adaptation to salt and
osmotic stress [7, 8]. Microfertilizers Rostock extra and
Radix Tim forte plus contain macronutrients and mi-
cronutrients such as nitrogen, phosphorus, potassium,
magnesium, sulfur, manganese, boron, zinc, iron, cop-

per, free amino acids, humic substances, which im-
prove plant growth and metabolism [7, 8]. The results
obtained indicate the prospects for the practical use of
plant growth regulators lvin, Methyur, Kamethur and
microfertilizers Rostok Extra and Radix Tim forte plus
when used separately or in a complex to improve the
growth of shoots and roots of winter canola (Brassica
napus L.) cv. Sherpa.
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Abstract

The phase composition and morphological features of metal-ceramic composites synthesized by self-propa-
gating synthesis from the ferrosilicon aluminum alloy (FSA), silicon-aluminum, ferroboron (FB) and ferrovana-
dium (FV) powders with the addition of modifiers (shungite, titanium metal) have been investigated. The optical
properties of the composites were studied, and the band gap values of the semiconductors included in the ceramic
matrix were determined from the electronic absorption spectra. The efficiency of the process of generating hydro-
gen from solutions of “sacrificial” reagents (carboxylic acids, hydrazine, sucrose) was assessed depending on their
concentration and H2O- concentration, dye addition, and phase composition of the composites. It has been shown
that the generation of hydrogen from “sacrificial” reagents occurs as a result of a combination of heterogeneous
and homogeneous photocatalysis. The highest productivity of hydrogen evolution (~830 pmol-gl-h) was

achieved from solutions of oxalic and malic acids.

Keywords: metal-ceramic composites, semiconductors, heterogeneous photocatalysis, homogeneous photo-

catalysis, hydrogen generation, sacrificial reagents

Introduction

One of the most significant issue in photocatalytic
hydrogen generation is the low efficiency such pro-
cesses. It mostly regards with new H. production tech-
nology, difficulties in the industrial sailing of the “la-
boratory approaches” and the common low quantum
yield of using transition metals composites. On the one
hand, the half-reaction limitations of oxidation of the
“sacrificial” reagent and the reduction of hydrogen re-
quire an increase in the band gap. On the other hand,
catalysts will work most efficiently by absorbing light
over a wider region, which requires a decrease in the
band gap. At the present time a less part of semicon-
ductors is able to catalyze both Red-Ox half-reactions
and work in a wider light region simultaneously. There-
fore, there are plenty of approaches to shift composite
photocatalytic activity in visible light region in order to
use sun irradiation.

One of the most common approaches is to gener-
ate hydrogen from organic pollutants and simultane-
ously degrade them. In this regard, Fe-containing ce-
ramic composites doped by semiconductor compounds
are attractive due to their efficiency and economic ben-
efits. They generate in a solution in accelerate reagent
(H20., H2C204) oxidation systems (photo-Fenton, fer-
rioxalate) and provide the conditions for combined the
both homogeneous and heterogeneous catalytic interac-
tions. We have found the composite photocatalytic ac-
tiVity (Fe-BN, Fe-Si3Ng, Fe-Si3A|303N5-Si3N4) ob-
tained by autowave combustion of ferroalloys in an at-
mosphere of gaseous nitrogen using the method of self-

propagating high-temperature synthesis (SHS) [1]. The
additions of precursors, modifiers and active compo-
nents into the reaction mixture made it possible to in-
crease the content of metallic Fe in composites, im-
prove their structural properties, and also achieve high
dispersion of active components over the surface [2-4].
In this work, a comparative assessment of the per-
formance of composites in the production of H, from
organic substances under the influence of UV and visi-
ble irradiation was carried out. Five semiconductor
composites synthesized by the environmentally
friendly SHS method from industrial waste were stud-
ied. SiC and TiN composites were obtained by modify-
ing the ceramic matrix of samples based on aluminum
nitride and sialon with semiconductor phases of BN and
VN in order to improve photocatalytic characteristics
and shift light absorption to the visible region.
Synthesis and characterization of composites
In the synthesis of composites based on aluminum
nitride, boron and vanadium were used the ferrosilicon
aluminum alloy (FSA), silicon-aluminum, ferroboron
(FB) and ferrovanadium (FV) powders. For the synthe-
sis, polydisperse powders FSA, FB and FV with a par-
ticle size of less than 100-300 microns were used. Be-
fore SV synthesis, the initial powders were dried in a
vacuum oven at a temperature of 150-200 °C to remove
moisture and volatile impurities. Mixing of ferroalloy
powders with additives was carried out in dry form me-
chanically (drum mixer with a volume of 0.5 1). The
purity of the nitrogen in the atmosphere of which the
combustion took place was 99.9%. The equipments and
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combustion process for the synthesis of composites is
described in our previous work [5].

The phase composition of the composites was de-
termined using the XRD method on an XRD 6000 dif-
fractometer (Cu-Ka radiation, in the 26 range from 10°
to 120°). The SiN-SiC, TiN and SiAION composites
were obtained by nitriding ferrosilicoaluminum (FSA),
and the SiN-SiC sample was synthesized with the addi-
tion of a modifier - shungite (53-58% SiO2, 30% C),
TiN - with the addition of titanium metal.Optical prop-
erties were studied using a Thermo Scientific Evolution
600 UV-Visible spectrophotometer (Thermo Scientific,
USA). The spectra were recorded relative to the MgO
standard. The recorded diffuse reflectance spectra of
the composites were converted to a-bsorption spectra
using the Kubelka-Munk function (1):

_p)2
F = (12::) .where R is the diffuse reflection coef-

ficient 1)

The band gap of the composites was wok out from
the intersection of the absorption line tangent with an
Ev energy axes. For this purpose, the absorption spectra
were converted into a function of the absorption coeffi-
cient (F(R)-E)" depended on the photon energy ho with
value n (F(R)-E)?> = f(hv) for direct band gaps and
(F(R)-E)¥? = f(hv) for indirect electron band gaps. Ex-
trapolation of the linear parts of the corresponding de-
pendencies to the hv axis gives the E4 of the compo-
sites.

The active sites on the surface of the composites
were studied by the indicator method of Hammett and
Tanabe with spectrophotometric indication.

Methodology of the photocatalytic experiment

A sample of the composite 200 mg was placed in
a quartz reactor (100 ml) with 20 ml of a model solution
of the “sacrificial” reagent, then 0.2 ml of 0.1 M H>0;
was added. The reactor was hermetically sealed and
placed on a magnetic stirrer located in front of the radi-
ation source. During the irradiation process, nitrogen

was supplied to the reactor at a constant rate (10
ml/min), and the exiting gas mixture was sent to a flow
meter to control the gas flow rate. Samples for analysis
were taken into a 100 ml resealable gas pipette after it
was washed for 20 minutes with nitrogen. The gas mix-
ture was collected for 20 minutes.

The analysis of the gas mixture was carried out by
gas chromatography using a “Kpucramt 5000.1” chro-
matograph (Russia) applied chromatographic columns.

The productivity of molecular hydrogen genera-
tion was estimated by the formula:

CHy Vg.v. 6:10° L
= e gga lumolgth, @
where Cn2 is hydrogen concertation [%], V. i gas
vessel volume [ml], zis gas collection time [min], mg
is catalyst mass [g]

Aqueous solutions of carboxylic acids (HCOOH,
H2C,04, citric, malic), hydrazine and sucrose were used
as “sacrificial” reagents.

Results and discussion

Phase composition and optical properties

Table 1 presents the results of phase and elemental
analysis of the composites. The main phases of ceramic
matrices are following semiconductors SizN4, TiN,
SizAls03Ns, BN and VN, therefore the abbreviation of
composites reflects the predominant phase SiN-SiC,
TiN. SIAION, BN and VN respectively. Table 1 also
shows the results the iron concentration on the surface
of the samples using elemental micro-X-ray spectral
analysis. The highest iron content is observed in sam-
ples BN and VN, which is preferable for the photo-Fen-
ton reaction. It has been found that composite granules
are particles agglomerates of different shapes, consist-
ing of small one (0.5-10 microns in size) and larger
structures (20-40 microns). The metallic iron phase was
distributed more uniformly over the surface of the BN
composite [6].

Tabele 1
Phase composition and optical properties
. w(Fe), . Ref.

Composition Phases % Eg eV | Semiconductor E, eV
R . . . . . . 4.0-4.5[7]
SiN-SiC B-SisNa, a-Fe, B-SisAl;03Ns, SiC, FeSi | 1.8-2.6 | 3.5,2.6 | B-SisN4, SiC 2.4-3.0 [8]

TiN TiN, B-SisNg, a-SisNa4, a-Fe, FeSi/FeSi, | 2.0-4.7 3.2 TiN 3.4 9]

. B-Si3A|303N5, B-Si3N4, (X-Fe, - - _

SIAION FeSi/FeSin 1.6-2.5 4.3 Sie—~AlOxNg x | 2.3-5.3 [10]
BN a-BN, o-Fe, FeB+Fe,B 5-35 | 53,38 a-BN, FeB 4.0-5.8 [11]

VN VN, a-Fe, (V2N) 15-19 | 5.4,3.6 VN, V2N 2.4[12]

The optical properties of the composites are pre-
sented in Figure 1. It can be seen that diluting the
charge with shungite leads to an increase in the degree
of absorption and an expansion of the spectral region
towards the far UV in the wavelength range 250-400
nm (SiN-SiC) compared to the spectrum of the SIAION
sample. This is due to the formation of the silicon car-
bide phase, which is consistent with the studies of the
authors [13], who observed the absorption band of fine
SiC powder in the region of 300-400 nm. The TiN com-

posite modified with a titanium additive is character-
ized by higher light absorption capacity in the UV and
visible spectral region of 250-800 nm. The formation
of the Ti-N bond promotes the absorption of visible ra-
diation and explains the highest optical activity of the
TiN composite in the visible region [14].

The correlation between the absorption coefficient
F(R)-E and photon energy hv for SiN-SiC, TiN and Si-
AION, BN and VN composites is shown in Figure 1b.
The obtained values of the band gap of the studied sam-
ples are presented in Table 1, where they are compared
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with the literature values of E4 of semiconductors in-
cluded in the ceramic matrix.

Comparing the obtained values of the band gap of
the composites, we can emphasiz that the SiN-SiC
composite spectrum has a lower Eg4 value than the spec-
trum of the SiIAION composite. Sialon is a solid solu-
tion of variable composition Sis.xAlxOxNs«, Which is
formed when Si is replaced by Al and N by O in -
silicon nitride. The SiN-SiC composite is the inclusion
of a narrow-gap semiconductor SiC into its ceramic
matrix, likewise the TiN composite, which has a value
of Eg = 3.3 eV, comparable to n-type titanium nitride
[15]. The main semiconductor phases of VN and BN
composites have a wide band gap, close to dielectrics.

Boron nitride in the BN composite has an o. modifica-
tion with a hexagonal crystal structure. The band gap of
a-BN was found to depend on the preparation method
[12]. The calculated value of Eq is in agreement with
the literature data for the BN composite synthesized by
the SHS method. The spectrum of the BN composite
also has an absorption band at 240-250 nm, related to
the FeB phase (Ey = 3.8 eV), and in the spectrum of the
VN composite there is an absorption band at 280-300
nm, characteristic of V2N. It cloud be notice that the
band gap values of the semiconductors included in the
ceramic matrix of the composites are lower than the
photon energy of the UV radiation source (4.5 eV). This
indicates the ability of the composites to exhibit photo-
catalytic activity in the UV range.

a) 6)
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3 sl 1
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= SIAION
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Figure 1 a) absorption spectra of composites b) dependence of the extinction coefficient F(R)-E on the energy of
the absorbed photon E(hv)

Compering estimation of the composite photo-
catalytic under UV and visible irradiation

To increase the activity of iron-ceramic compo-
sites and shift it to the visible light region, catalysts con-
taining several semiconductors were synthesized (Ta-
ble 1). It was of interest to carry out a compering esti-
mation of the photocatalytic activity of the original
(SIiAION) and modified composites (SiN-SiC, TiN) in
the process of generating H from “sacrificial reagents”
under UV and visible irradiation conditions. In addi-

tion, the photocatalytic activity of iron-containing sam-
ples based on wide-gap semiconductors BN and VN
was studied. Carboxylic acids (H2C,04, HCOOH,
malic acid), sucrose and hydrazine, which are oxidized
under UV irradiation conditions to release H,, were
used as “sacrificial” reagents. Table 2 shows the results
of the performance composite estimation in the process
of generating hydrogen from various “sacrificial” rea-
gents depending on their concentration under condi-
tions.

Table 2

Productivity (umol-g*-h) of H2 generation from solutions of “sacrificial” reagents under conditions of UV
irradiation and visible light (mct = 200 mg; Vs = 20 ml; C(H202) = 0.001 M; t = 20 min)

No Solution systems SiC TiN BN VN
1 0.05 M H2Cy04/ H202/ UV 331 266 654 322
2 0.5 M H2C204/ H20,/ UV 755 644 1200 756
3 0.5 M H2C204/H20,/vis 660 190 1580 1070
4 0.1M HCOOH/H20,/UV 180 84 413 289
5 0.5 M HCOOH/H,0,/UV 541 236 393 314
6 0.5 M HCOOH/H;0,vis 201 145 666 759
7 1.9 M HCOOH/H,0,/UV 1639 796 1134 1205
8 1.01 M C¢HgO,*/H,0,/UV 257 438 256 307
9 0.5 M C4Hs05°*/H,0,/ UV 821 716 563 311
10 0.2 M NoH4/H20,/UV 331 592 2488 2787
11 0,2 M NoH4/H,0,/vis 345 139 1964 1685
12 1% CiH2,01:%* pH 2/UV 276 342 384 259
13 1% Ci12H2,011%* pH 2/vis 157 62 247 225
14 HCOOH (0.5 M) 386 228 315 623
15 0.5 M HCOOH 11
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The addition of H,0- to the solution leads to the
appearance of a photo-Fenton system, which generates
a super-oxidant OH- radicals and promotes the oxida-
tive destruction of carboxylic acids with the release of
H. When oxalic acid is used in solution, a ferrioxalate
photo-Fenton reaction occurs, increasing the efficiency
of homogeneous photocatalysis and the formation of
H2. This is supported by the presence of CO; in the gas
phase, the concentration of which increases with in-
creasing amount of released Ho.

The photocatalytic activity of the SiN-SiC (620
umol-h™*-g?1) and TiN (529 pmol-h-g't) composites is
more than twice that of the SIAION composite (295
umol-h-1-g-1). This indicates the participation in the
photocatalytic process of SiC and TiN semiconductors,
which have a narrower band gap than sialon. In the sys-
tem H,C,0. is oxidized to CO, and H* ions are reduced
to Hy. Under the conditions of the photo-Fenton and
ferrioxalate photocatalytic systems, the super-oxide
radical O,~ can be formed, which is able to reduce
Fe(ll) to Fe(ll), promote the generation of H,O, and
hydroxyl radicals in radical chain photocatalytic reac-
tions of photo-Fenton (equations 3-5) [16, 17]:

Fe3* + 05 — Fe?* + 0, (3)
Fe3* + 0, —» Fe?*t + 0, (4)
H,0, + 05 — OH + 0, + OH-  (5)

The highest productivity of H» production upon ir-
radiation with visible light is observed from solutions
of oxalic acid with the addition of H,O; for all compo-
sites. Moreover, in the presence of BN and VN sam-
ples, the efficiency of H; release under visible light
conditions is significantly higher than under UV irradi-
ation (Table 2). This is due to the fact that in these sys-
tems the largest amount of photoactive ferrioxalate
complex [Fe(C204)3]% is formed, which undergoes
photolysis in the radiation region of the LED lamp 400—
500 nm and generates Fe?* and hydroxyl radicals with
a high quantum yield 1.24 (equations 6-9) [18]:

[Fe(C,04)313 + hv = Fe?* + 2C,0,%™ + 2¢,0, ~(6)
2C,0, ~ - C0, ~ +CO, (7
[Fe(C,0,):13 + €0, ~ » Fe?* +3C,0,%" (8)
Fe?* + H,0, + 3C,0,%~ — [Fe(C,0,);1> +
HO™ + HO 9)

The high efficiency of BN and VN composites in
homogeneous processes is explained by the increased
Fe content (Table 1). It is important to note that most of
the metallic iron in the catalysts remains in the ceramic
matrix, so the efficiency of homogeneous photocata-
lytic systems does not change regardless of its leaching.
In this case, the concentration of iron in the solution
does not exceed 10-3 mg1?, which is significantly
lower than the maximum permissible concentration of
iron (0.5-5 mg-1%) in water.

Conclusions

The production of iron-ceramic composites using
SHS is the prospect method due to low energy cost,
ease of use and one-step synthesis process. In addition,
waste from the ferroalloy industry (Yurginsky Abrasive
Plant, Russia) is used as feedstock. This approach is
more economical and environmentally friendly com-
pared to traditional synthesis methods that use commer-
cial highly dispersed powders of boron, silicon and alu-
minum oxides.

The composites are active photocatalysts for the
production of molecular hydrogen from organic sub-
stances both under UV and visible light conditions. The
high activity of photocatalysts is due to the combination
of semiconductor materials and metallic iron in a ce-
ramic matrix. This probably makes it possible to com-
bine heterogeneous and homogeneous (in the presence
of H,0,) photocatalytic processes leading to synergistic
effects. Thus, a homogeneous photo-Fenton system
causes heterogeneous reactions involving semiconduc-
tors.

Oxalic acid and hydrazine are the most preferred
sacrificial reagents (700 — 2000 umol-h*-g?). It was
found that the high productivity of VN and BN compo-
sites in the production of H, from H,C,04 is due to the
high iron content and the formation in the solution of a
photoactive ferrioxalate system with [Fe(C204)s]*
complexes, which undergoes photolysis in the radiation
range of a visible light lamp (400-500 nm) and with a
high quantum yield generates OH " radicals that oxidize
organic compounds. The highest productivity of hydro-
gen production (1500-2800 pmol/h g) was achieved
using a BN and hydrazine composite. In this case, het-
erogeneous photocatalysis plays a major role under UV
irradiation.

References:

1. M.V. Sherstoboeva, A.V. Bavykina, K.A.
Bolgaru, Y.M. Maksimov, F. Sastre, and L.N. Skvort-
sova Metal-Ceramic Composites for Photocatalytic
Oxidation of Diclofenac in Aqueous Solution // J.
ChemistrySelect. 2020. N 5. P. 1912-1918. DOI:
10.1002/slct.201904010

1. L. N. Chukhlomina, M. Kh. Ziatdinov, Yu. M.
Maksimov Preparation of submicron silicon nitride
powders via self-propagating high-temperature
synthesis // Int. J. of Self-Propagating High-
Temperature Synthesis — 2000 — V. 9 — Ne 1 — P. 65-70.

2. L. N. Chukhlomina, Y. M. Maksimov, L. N.
Skvortsova Nitride Ceramics: Combustion Synthesis,
Properties, and Applications // Wiley-VCH Verlag
GmbH & Co. KGaA - 2015 - P. 185-228

3. B.Sh. Braverman, L. N. Chukhlomina, Yu. M.
Maksimov, K. A. Bolgaru, COMPOSITE CERAMICS
ON THE BASIS OF B-SIALON USING Fe-Si-Al //
Rus. Physics J — 2013 — 12 (2), 96-99.

4. L. N. Skvortsova, V. N. Batalova, L. N.
Chuklomina, G. M. Mokrousov, Use of composites
based on boron nitride in combined photocatalytic
process for generation of hydrogen and degradation of
soluble organic substances // Rus. J. Appl. Chem. —
2014 -V. 87 — N.5—P. 561-566.

5. L. N. Skvortsova, L. N. Chukhlomina, T. S.
Minakova, M. V. Sherstoboeva Investigation of acid-
base and sorption properties of surface of metal—
ceramic composites // Rus. J. Appl. Chem. — 2017 — N.
90 — P. 1246-1251.

6. L. N. Skvortsova, I. A. Artyukh, K. A.
Bolgaru, and I. A. Pichikov Photocatalytic Generation
of Hydrogen from Organic Substances Using Iron-
Containing Composites under the Conditions of UV
and Visible Irradiation // Russian Journal of Applied
Chemistry — 2020 — V. 93 — N. 7 — P. 960-966.



Danish Scientific Journal No77, 2023

17

7. Y. Jia, X. Chen, H. Han, C. Li, Titanium
dioxide-based nanomaterials for photocatalytic fuel
generations // Chem. Rev. — 2014 — N. 114 — P. 9987-
10043.

8. V. A. Gritsenko, Electronic structure of silicon
nitride // Uspekhi Fizicheskikh Nauk — 2012 — V. 55 —
N.5—P.531-541.

9. Y. Chen, X. Cao, B. Lin, B. Gao Origin of the
visible-light photoactivity of NH3-treated TiO2; Effect
of nitrogen doping and oxygen vacancies // Applied
Surface Science — 2013 — N. 264 — P. 845-852.

10. M. Cheng, G. Zeng, D. Huang, C. Lai, P. Xu,
C. Zhang, Y. Liu Hydroxyl radicals based advanced
oxidation processes (AOPs) for remediation of soils
contaminated with organic compounds: a review //
Chem. Eng. J. — 2016 — N. 284 — P. 582-598.

11. A. Maity, T. C. Doan, J. Li, J. Y. Lin, H. X.
Jiang, Realization of highly efficient hexagonal boron
nitride neutron detectors // Appl. Physics Letters — 2016
-V.109-N.7

12. T. Kawahara, H. Miyazaki, S. Karuppuchamy,
H. Matsui, M. Ito, M. Yoshihara, Electronic nature of
vanadium nitride—carbon cluster composite materials
obtained by the calcination of
oxovanadylphthalocyanine // Vacuum — 2007 — V. 81 —
N.5—P. 680-685.

13. O. R.Lourie, C. R.Jones, B. M. Bartlett, P. C.
Gibbons, R. S. Ruoff, W. E. Buhro, CVD Growth of
Boron Nitride Nanotubes // Chem. Mater. — 2000 — N.
1-P. 1808-1810.

14. Chen Y., Cao X, Lin B., Gao B. // Applied
Surface Science. 2013. V. 264. P. 845-852.

15. Meyerstein D. Trivalent copper. I. Pulse radi-
olytic study of the chemical properties of the aquo com-
plex // J. inorg. Chem. 1971. V. 10. N 3. P. 638-641.

16. Oppenlander T. Photochemical Purification of
Water and Air. — Germania: Wiley-VCH, 2013. 387 p.

17. Hislop K.A., Bolton J.R. The photochemical
generation of hydroxyl radicals in the UV-
vis/ferrioxalate/H,O; system // Environ. Sci. Technol.
1999. V. 33. N 18. P. 3119-3126.


https://www.sciencedirect.com/science/article/pii/S0042207X06003228?casa_token=tXivzqz09dUAAAAA:J2qzn26v1xZlDf9WJY9O-WmmMB8sJ2PyvYQpZHVPkheM4AYAUZqbOtsnFVIWfYW5SFGR2MYX
https://www.sciencedirect.com/science/article/pii/S0042207X06003228?casa_token=tXivzqz09dUAAAAA:J2qzn26v1xZlDf9WJY9O-WmmMB8sJ2PyvYQpZHVPkheM4AYAUZqbOtsnFVIWfYW5SFGR2MYX
https://www.sciencedirect.com/science/article/pii/S0042207X06003228?casa_token=tXivzqz09dUAAAAA:J2qzn26v1xZlDf9WJY9O-WmmMB8sJ2PyvYQpZHVPkheM4AYAUZqbOtsnFVIWfYW5SFGR2MYX
https://www.sciencedirect.com/science/article/pii/S0042207X06003228?casa_token=tXivzqz09dUAAAAA:J2qzn26v1xZlDf9WJY9O-WmmMB8sJ2PyvYQpZHVPkheM4AYAUZqbOtsnFVIWfYW5SFGR2MYX
javascript:void(0)
javascript:void(0)
javascript:void(0)

18 Danish Scientific Journal No77, 2023

STUDY OF CHEMICAL INTERACTION AND GLASS FORMATION IN THE As2Ses-TIGaS: SYSTEM

Ahmedova C.

Ph.D., Associate Professor,

Adiyaman University, Faculty of Arts and Sciences,
Department of Chemistry, Turkey

N3YYEHUE XUMHNYECKOI'O B3AﬂMOI[EﬁCTBHﬂ " CTEKJIOOBPA30OBAHUS B CUCTEME
As:Ses — TIGaS:

Axmenona JIk. A.

K.x.n., ooyenm, Aoviamanckuii ynusepcumem, ¢paxyiomem
uckycems u Hayk, kageopa xumus, Typyusi.
https://doi.org/10.5281/zen0d0.10053791

Abstract

Chemical interaction and glass formation in the As,Ses -TIGaS; system were studied using differential ther-
mal analysis (DTA), X-ray diffraction (XRD), microstructural analysis (MCA), as well as determination of density
and microhardness, and a T-x phase diagram of the system was constructed. It has been established that the state
diagram of the As;Ses - TIGaS; system is quasi-binary, of the eutectic type. The joint crystallization of the com-
pounds As,Ses; and TIGaS; ends in a double eutectic, composition 20 mol % TIGaS;, temperature 270°C. In the
system at room temperature, solid solutions based on the As,Se; compound reach up to 3.5 mol. % TIGaSe,, and
based on the TIGaS, compound, solid solutions up to -8 mol % As,Ses. It has been established that during conven-
tional cooling based on As,Ses, the glass transition region expands to 17 mol % TIGaS..

AHHOTAN NS

XUMHYeCKoe B3aUMOJIEHCTBUE U CTeKI000pa3oBaHue B cucteMe As;Ses-TIGaS; uccnenoBansl METOAaMH
muddepenunansHo-Tepmudeckoro ananuza ([TA), pentreHocTpykTypHOoro aHanuza (PPA), MUKpoCTpyKTYp-
Horo aHanuza (MKA), a Taxoke onpezieseHust INOTHOCTU U MUKPOTBEpAOCTH U T-X-(a30Boi quarpaMMBbl cucTeMa
ObLIa TOCTPOCHA.

YCTaHOBHeHO, 4TO AuarpaMma COCTOSAHUSA CUCTCMbL Astes - TIGaSz KBaSI/I6I/IHapHa$I, 3BTCKTHUYCCKOI'O THUIIA.
CoBMmecTHas Kpucrammm3anus coenuHeHnit Asp;Ses n T1GaS, 3akaHumBaeTcss IBOWHON ABTEKTHKON cocraBa 20
moi. % T1GaS;, Temneparypa 270°C. B cucteme npu KOMHAaTHOM TeMIepaType TBEpAbIE pacTBOPHI Ha OCHOBE
coenmHeHUs AsySes mocrurarot 3,5 mon. % TlGaSe», a Ha ocHOBe coenuHennst T1GaS; TBepapie pacTBOPHI 10 -8
Mot % ASzSG3. YCTaHOBJ'IeHO, 4TO IpH OOBIYHOM OXJIAXXJCHHUH HAa OCHOBE Astes 0071aCTh CTEKJIOBAHUS pacuum-

psercs 1o 17 momn. % T1GaS,.

Keywords: glass formation, phase, eutectic, microhardness, density.
KuioueBble ciioBa: cTekioo0pa3oBanus, (asza, YBTEKTUKA, MUKPOTBEPAOCTh, INIOTHOCTb.

Beegenne

O6a kommoneHTa cucteMbl AsySes-T1GaS; ssis-
IOTCS TIOJNYIIPOBOAHUKOBBIMH MaTepHajaMHi C YHH-
KaJbHBIMH (DYHKIIMOHANBFHBIMH CBOWCTBaMH. M3-
BECTHO, YTO CTEKJIOOOpa3HbIC XAIBKOTCHUIBI MEIIIb-
dKa W CIDIaBBI Ha WX OCHOBE  SIBIITIOTCS
MOJTYIIPOBOJHIKOBEIMH MaTepHajiaMu ¢ (POTOUyBCTBHU-
TeNbHBIMU [1—6] U mIOMHUHECHEHTHBIMU [7-9] cBOii-
CTBaMHM M IIHPOKO HCTOJIB3YIOTCS B ONTHYECKUX IPH-
6opax. XanpkoreHuaHele BosiokHa [10-12] Ha ocHOBe
AS;S3 1 AspSes HCTIOIB3YIOTCS IS TIepeadyr CBeTa B
cpenneM MK-nnanazoHe u Hanu NpUMEHEHHUE B Kade-
CTBE KOMITAKTHOW HEJIIMHEHHOU cpelibl, TO3BOJIIOEH
OCYILIECTBIIAITH KOMOMHANIMOHHOE ycueHue [13] u na-
3epuyto renepanuio [14]. Coemmnenust TIGaS; mo-
IpoOHO u3ydeHsl B uTepatype [15-18]

Panee MBI Mcciie10BaI MHOTOKOMITOHEHTHBIE CH-
CTEMBl  XaJbKOTCHHMIOB  MbIIbsiKa  AsyS3 ¢
THNS2(Sez, Tez) [19-21]. Cucremsr As;Ses-TIGaS; mo
CHUX TIOp HE M3YYCHBI.

Ienpto maHHOW pabOTHI SBIAETCS H3y4EHHE Xa-
pakTepa B3auMOJACHCTBUS U CTEKJIO00pa30BaHUs B CH-
creme AsySes-TIGaS,, a Takxke MOMCK HOBBIX MOJYIIPO-
BOJIHUKOBBIX (ha3.

Coenunenne As;Ses IIIABUTCS C OTKPBITOM Mak-
cumymoM nipu 380°C u KpUCTaIU3YyETCs] B MOHOKJIMH-
HOM CHHIOHMM C TNapameTpamu pemeTku: a=12,053;
b=9,890; c=4,277 A, p=90°28' (nip. rp. P21/n-C>) [22].
IIT0THOCTP M MMKPOTBEPJAOCTh KPUCTAJUIMIECKOTO
As;Ses pasabl 5,21 r/cm® u 750 MIla cooTBETCTBEHHO,
a crekiiooOpasHoro As;Se; IIOTHOCTh paBHa 4,62
r/em®, muxpoteepipocts 1400 MITa [22]. Coenune-
nneTlGaS; mnaBurcst KoHrpy?HTHO npu 905°C u KpH-
CTaJNIM3YETCs B TETParoHaJIbHOM CHHIOHUH C TTapaMeT-
pamu 3neMeHTapHou siaetike: a=7,29; ¢=29,90 A, z=16,
IJIOTHOCT ¥ MUKPOTBEPAOCTh p=5,64 r/cm® m 700
MIla cooTBeTcTBeHHO [23 ].

IKcHepuMeHTAIBHAS YaCTh

CromaBer  cuctembl AsySz-TIGaS; momywanun w3
KoMIoHeHTOB AsySes u T1GaS; BakyyMHUpOBaHHBIX 10
0,133 Ila kBapIeBHIX aMITyJlaX B HHTEpPBaJIE TeMIepa-
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Type 500-1000°C. [Ins moydeHHs] paBHOBECHOTO CO-
CTOSIHHS CIUIaBBI CHCTEMBI oTxuranu mpu 270°C B Te-
gyenue 240 u.

PaBHOBeCHBIE CILTaBbI CHCTEMBI AsyS3-T1GaS; uc-
clle/ioBajia MeToJlaMi (PM3MKO-XMMHUYECKOTO aHau3a:
muddepenunansHo-Tepmudeckoro (ATA), peHTreHo-
¢azosoro (PPA), mukpoctpykryproro (MCA) ananu-
30B, a TAaKXKe U3MEPEHUEM MHUKpPOTBEPAOCTU U ONpese-
JIEHHEM TIOTHOCTH.

ATA crumaBoB cHCTEMBI OBII OCYIIECTBIICH Ha
npudope HTP -73 co ckopoctsio 10 rpam/mua. POA
MIPOBOIIIIM Ha PEHTTCHOBCKOM mpmbope monemn D2
PHASER B CuK,- m3nyuennn ¢ Ni-¢pmisrpom. MCA
CIUIABOB CHUCTEMBI MCCIEJOBATM HAa MHKPOCKOIE
MUM-8 Ha mnpeABapUTEIbHO MPOTPABICHHBIX IILITH-
(ax, nonuposanHbix nacroir 'OW. MukpoTtBeprocth
CIUIAaBOB CHUCTEMBI H3MEpsUIN Ha MHKpPOTBEpAOMEpE
IIMT-3. [InOTHOCTH CIJIaBOB CHUCTEMBI OIpeAesIN

MTMKHOMETPUYECKIM METOJIOM, B KadEeCTBE HAIOJIHH-
TeJIsl IPUMEHSITH TOTYOJI.

Pe3yabTaThl U HX 00Cy:KIeHHE

Crutael cucteMbl AspSes-TIGaS; B uHTEepBaie
koHueHtpauuii 0-17 mon. % TIGaS; momywaercs B
CTEKJII000pa3HOM COCTOSIHUM KPAacHO-)KEJITOrO IBETA.
W3yyeHa cBS3b CIJIABOB CHUCTEMBI C BIHMSHHEM BHEIII-
Hel cpexapl. Bee craBel cUCTEMBI YCTOHYHMBEI K BO3-
IyXy, BOAE ¥ OPraHWIECKUM pacTBopuTeisaM. CIuiaBhl,
6oratsie As>S€3, XOPOIIO PACTBOPSIIOTCS B KOHIIGHTPHU-
poBaHHBIX MuUHepanbHBIX Kuciorax HNO3z m H>SOa.
CrutaBbl 3TOH CHCTEMBI XOPOIIO PACTBOPHMEI B IIETIO-
gax (NaOH, KOH).

C menpl0 KpUCTALIM3ALMK  CTEKJIOOOPa3HBIX
CIJIABOB MX IIOJBEPrajM IIUTEILHOMY OT)XKUTY B HMH-
TepBajie Temneparyp kpucrammusamuu 200°C B Tede-
uue 540 u. CrnaBbl cuctemsl AsySes-TIGaS; uceneno-
BaJINCh JI0 U TIOCJIE OTXKHIA.

6
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Puc. 1. Jlugppaxmoepammut cnnasos cucmemot As2Se3-TlGaS2 0o omarcuea .
1- As2Se3, 2-10, 3-17, 4-80, 5-92, 6-100 mon. % TIGaS2
Pesymbratel  nuddepeHINaNBEHO-TEPMUYECKOTO C menbio uccienoBanus (pa3oBOro cocTaBa CIua-

aHaJIM3a CIUIaBOB CHCTEMBI Iepe]] OT)KUTOM ITOKa3allH,
YTO Ha TEPMOTPaMMaXx CIIABOB NMPUCYTCTBYET TEMIIe-
parypa pasmsiruenust Tg=170°C. Ilocne mmurensHOTO
orxwura (540 4) Ha TepMoTrpaMMax CIUIaBOB TeMIlepa-
TypsbI pazmsraenus (170-195°C) ucueszarot, HO coxpa-
Hst0TCs 9((EKTHI, CBSI3aHHBIE C COJNUAYCOM M JIMKBHU-
nycoM (tabm. 1).

BOB cuCTeMBbI AsySes-T1GaS, ObLT IPOBEIEH KX MUKPO-
CTPYKTYpPHBIA aHanu3. MUKPOCTPYKTypa CILUIaBOB CO-
nepxammx 17, 60 u 92 mon. % T1GaS; npencrasieHa
Hapuc.2a, b, c
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|
Puc. 2. Muxpocmpyxmypst cnaagog cucmemol AsSz-TIGaS,.
a)-17 mon, %, b)-60 mon, %, €)-92 mon. % TIGasS

800

600

400

k 905°

200

As,Ses 20 40
MoIL. %

60 80 TIGaS;

Puc. 3. T-x ¢pazoseasn ouazpamma cucmemvt As2Ses - TIGaS,.

Pesynbraret ITA 1 MCA ObUIM TIOATBEPKISHBI
PEHTTCHOCTPYKTYPHBIM aHAIN30M. PeHTreHo(a30BbIi
aHaJIu3 CUCTEM CILIABOB MEPE OTKUTOM, COICPIKAIINX
10, 17, 80 u 92 moun. % TIGaS; npencrasieHa Ha puc.
1. Kak BuzHO U3 puc. 1, Ha qudpakrorpaMMe CIIjIaBoB
cucteMbl As;Ses-TIGaS,, coneprkanmmx 10 u 17 moi. %
TIGaS; nudpakuuoOHHbIE JIUHUKM HE HAOIIOAAIOTCS.
OT0 yKa3bIBaCT Ha TO, YTO TH CILIABHI SIBIIIOTCS CTEK-
nosunHbiMH. Ha nudpakrorpamme crutaBa 80 moi. %
TIGaS; auppakMOHHbIE THHUU COCTOST M3 JTMHHUM HC-
XOJIHBIX KOMITOHEHTOB. O6pazert 92 moin. % T1GaS; on-
HO(a3HbIE U MTPEICTaBIsAET cOO0 TBEPABIN pacTBOpP Ha
ocHoBe T1GaS,.

ITo pesynbraraMm (U3UKO-XUMHYECKUX JAHHBIX
Obuta mocTpoeHa T-x Qas3oBas auarpaMma CHCTEMBI
As,Ses-TIGaS; (puc. 3). YcraHoBneHo, uTo (a3oBas
quarpamMma cucteMbl As;Ses - TIGaS; otHocutes k
KBa3HOWHAPHOMY 3BTEKTHYEeCKOMY Tuly. CoBMeCTHas
KpucTayun3anus coequnenuii AsSes u T1GaS; 3akan-
YUBAETCSl IBOMHOW IBTEKTUKOM, COCTaB KOTOPOH [0-
cruraer 20 moin. %, T1GaS; u remneparypa 270°C. B
CHUCTeMe TMPH KOMHATHOMW TeMIlepaTrype coJlepikaHue

TBEpJIbIX pacTBOPOB Ha ocHOBe AS;Ses jocruraer 3,5
moin. % T1GaS;,, a na TIGaS; xo -8 moi. % AszSes.

JIMKBUIYC CHUCTEMBI COCTOMT M3 MOHOBapHAaHT-
HBIX KPUBBIX MEPBHYHON KPUCTAJUIM3AIUH O TBEPABIX
pacTBopoB Ha ocHOBE As>S€3 U 3 TBEpIBIX PACTBOPOB
Ha ocHOBe T1GaS;. CoBMecTHasT KpUCTAIUIM3ANUS O~ U
B-ha3 3akaHuMBaeTCA B JIBOMHOM 93BTEKTHYECKOM
touke: XK < a + f. B cucreme As;Ses-TIGaS; teepasie
pacTBopbI Ha ocHOBe AS;Sez mpocTupaercs 10 3,5 Mo,
TIGaS,, a na ocnose TlGaS; n0-8 mon. % As,Ses. B
cucreme As;Ses - TIGaS; npu 0GBIYHOM OXJIaXKICHUN
005acTh cTeknoo0pa3zoBanus gocturaet 10 17 moin. %
TIGaS;, a CTEKIIOKPUCTAIUINYECKHH 00IaCTh POCTH-
paercs ot 17 mo 30 moi. % TIGaS;.

HekoTopbie (pu3nKo-XMMHUYECKHE CBOMCTBA CH-
creMbl AsySes-TIGaS; mo TepMooOpabOTKM MpUBe-
neHbl B Ta0. 1. CruaBel B IMana3oHe KOHICHTPAUN
0-17 mon. % T1GaS; oTHOCUTCS K 001aCTH CTEKIa, U B
npexnenax 17-30 moin. % TIGaS; sBisieTcst CTEKIOKpH-
CTAJUTMICCKHM.

[Ipu m3MepeHuN MHKpPOTBEPIOCTH JIUTHIX CIIIa-
BOB cucTeMbl AsySes-TIGaS; 6buin 0OHApYKEHBI 1Ba
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psna 3HaueHui (Tadu. 1). 3HaUeHUS MUKPOTBEPIOCTH
Hp = (1400-1450) MITa cOOTBETCTBYIOT MHUKPOTBEP-
JIOCTH 0-(pa3bl TBEPIBIX PACTBOPOB HA OCHOBE AsySes 1
BTOpOI#i B-(ha3bl TBepABIX pacTBOpoB Ha ocHoBe T1GaS;
Hp = (700-830) MITa.

ITocne oTKHra MHKPOTBEPAOCTh CIUIABOB CH-
creMbl AsySes-TIGaS; mus a-aser cocrasmser (750-
820) MIla, a nns P-¢ha3sl 3HAUCHUST MUKPOTBEPIOCTH
Hp = (700-880) MIla ocraroTcst HeM3MEHHBIMH (Ta0II.
2).

Tabnuna 1.

Cocras, pesyabraThl JITA, n3MepeHHsi MEKPOTBEPIOCTH H ONpeIeJIeHUs MJIOTHOCTH CILIABOB CHCTEMBI
As:Ses-TIGaS: no orskura

0,
CoctaB mo1 % Tepmureckue - 10THOCTS MI/IKpOTB|epI[OCTL q)arsé MlIla
As;Ses TIGas; dexrer, °C 10%r/m° : SO
100 0 175,380 4,62 1400 -
97 3,0 180,315,380 4,65 1450 -
95 5,0 185,300,350 4,68 1430 -
90 10 190,270,330 4,72 1430 -
80 20 190,270 4,83 1430 -
70 30 190,270,425 4,92 1430 880
60 40 190,270,550 5,05 1430 880
Tab6muua 2.

Cocras, pesyabtartbl [TA, u3mepeHust MUKPOTBEPIOCTH M ONpeJieJieHUs! IVIOTHOCTH CIVIABOB CUCTEMbI
AszSes-TIGaS; mociie oT:knra

Cocras, mon % Tepwuuccxie 5d- | ThoTHOCTS, MuxkpoTBeprocTs a3, MIla

AsaSe: TIASS, dexrst, °C 10%r/ar® a PL I

100 0 380 5,21 750 -

97 3,0 315,380 5,23 820 -

95 5,0 300,350 5,25 820 -

90 10 270,330 5,25 820 -

80 20 270 5,30 DBTEK. OBTEK.

70 30 270,425 5,33 - 880

60 40 270,550 5,38 - 880

50 50 270,620 5,43 - 880

40 60 270,770 5,46 - 880

30 70 270,825 5,51 - 880

20 80 270,860 5,58 - 880

10 90 365,890 5,60 - 880

5,0 95 600,900 5,67 - 780

0,0 100 905 5,64 - 700
3akiaouenne dazoBas quarpamma cucteMbl AsySes-T1GasS; or-

C nomolpio PU3NKO-XUMHYECKUX METOJIOB aHa-
mu3a:  anddepeHIraIbHO-TEPMUYECKOTO  aHan3a
(ATA), pentrenogazoBoro anamuza (PDA), mukpo-
ctpykrypHoro ananmza (MCA), a Takxke myTeM U3Me-
PEHHUS MUKPOTBEPJOCTH M IUIOTHOCTH, XUMHYECKHX
B3aMMO/JICHCTBHI U CTEKI000pa30BaHUS U3yUCHBI U T -
x (azoBas amarpamMma ObUIa TIOCTPOEHA CHCTEMa
ASzSE3-T|G&Sz.

HOCHUTCSl K KBa3UOMHAPHOMY IBTEKTHUECKOMY THILY.
As,S; u TIGaS; 00pa3yroT 3BTEKTHKY, COCTaB KOTOPOU
nocturaet 20 mon. % T1GaS; u remnepatypa 270°C. B
cucteme AsySes-TIGaS; TBep/bie pacTBOPHI Ha OCHOBE
As,Se; mpoctupatorest 10 3,5 mon. % TIGaSy, a B me-
pecuete Ha TlGaS; no -8 mom. % As»Ses. YcraHOoB-
JICHO, YTO TIPH 00BIYHOM OXJIAJKICHUH B CHCTEME Ha OC-
HOBe As»S€3 0051acTh CTEKIIOBAHMS paciupsieTcs 1o 17
moit. % T1GaS.
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Abstract

Ukrainian historiography pays considerable attention to the study of finds of medieval weapons. Thanks to
this, significant information has been accumulated about the origin and period of use of various types of weapons,
changes in their typology, functional purpose and technology have been traced production. Over the past decades
in many publications about weapon finds, their clear classification and chronology were determined. However,
medieval weapons have been researched rather unevenly, with particularly little data about the period of the second
half of the 13th — 14th centuries, which is very fragmentarily covered in written documents. In particular, the issues
regarding distribution of bladed weapons of that time (medieval fascine knife, kords, combat knives, boot knifes)
on medieval archaeological objects. In this regard, the materials received are important during the study of the
settlement Zelena Lypa in Middle Transnistria.

The article is devoted to the publication of the blade weapons and their elements discovered by the author on
the territory of the settlement. Most of the finds are described in detail for the first time and compared with Euro-
pean materials. A whole kord sample, a fragment of a point from another blade, a guard, a pommel, a bone pad on
the hilt, three scabbard sheaths and four combat knives (boot knifes) is analyzed. Typology of artifacts is deter-
mined on the basis of numerous European analogues. The opinion is expressed that analyzed bladed weapons
belonged to the auxiliary units of the settlement's pledge, in particular, archers and crossbowmen. The author
proposes to classify as a weapons small knives. Due to the revealed numismatic and sfragistic material hillfort and
finds of blade weapons from it date the 60—70s of the 14th century. It was during this period on Ukrainian and
neighboring lands took place military and political events related to the decline of Galician Rus’ and the conquest
of its heritage by the Grand Duchy of Lithuania and by the Kingdom of Poland and the formation of the Moldavian
principality.

AHoTAaNis

BitumsnsHa icTopiorpadis MpuIiIse 3HAYHy yBary BUBYCHHIO 3HAXiIOK CepeTHhOBIYHOT 30poi Ha yKpaiHCh-
KHUX 3CMIIAX. 3aB,I[$IKI/I HIbOMY HAKOMMHWYCHO 3HaYHI Bi,I[OMOCTi PO MOXOKCHHA " nepio;[ BUKOPUCTAHHA pi3HI/IX
BUIB 30poi, MPOCTEKEHI 3MIHH B I THITOJNOTI1, (YHKIIOHATHHOMY MTPU3HAYCHHI Ta TEXHOJIOTii BUTOTOBICHHS. Y
poboTax OCTaHHIX JECATUIITH y3araldbHEHI MaTepiaiu mpo 3HaxXiAKu 30poi, mpoBeaeHa iXHs diTka Kiacuikamis
Ta BU3Ha4YeHa XpoHooris. [IpoTe cepeqHpOBIYHE 030POEHHS AOCIIIKEHE JOCUTHh HEPIBHOMIPHO, 0COOINBO Majo
IaHux 1po po6y apyroi momoBuHM XIII — XIV ct., fika BKpail ypHBYACTO BHCBITJIIEHA B MHCEMHHUX JOKYMEHTAaX.
3o0kpema, i 0ci He MOBHICTIO MPOaHalli30BaHi MUTAHHS MPO TOIMIMPEHHS TOroYacHOI KIMHKOBOT 30poi (KOpaiB,
TECaKiB, HOXKIB «3aXaJIIBHUKIB») Ha CEPEIHBOBIYHMX ITaM ’SITKax. B 1bOMY IJIaHi € BaKIMBUMH MaTepiain, OTpHU-
MaHi Ti1 yac BUB4YEHHs ropoaumia B 3enenii Jlumi B Cepenqabomy [logHicTpoB’i.

CrarTs IpUCBAYCHA ny6ni1<aui'1' BUSBJICHOT'O aBTOPOM KIIMHKOBOI'O 036p0€HHH Ta WOro eJeMEHTIB Ha TCpU-
TOpii mam’sATKH. BijpIricTe 3HaxiOK BIEpIIE JETAILHO OMHCYIOTHCS H MOPIBHIOIOTHCS i3 €BPONEHCHKUMH Ma-
TepialaMi. AHAJI3YIOThCS LMK €K3eMIUISIP KOPJLY, YJIaMOK BIiCTPS BiJ| IHIIOTO KJIMHKA, rap/a, HaBepIls, KiCTsIHa
HaKJIaJIKa Ha PYKiB’s, TPU OKYTTS IIXB Ta YOTHUPH O0HOBI HOXI (3axaisiBHUKN). Ha OCHOBI UMCIIEHHUX €BpOMEH-
CBKHX aHAJIOTIB BU3HAYAETHCS THUIIOJIOTIS apTe(baKTiB. Bucnosmroerses AYMKa, 110 KIIMHKOBE 036p0€HH$I HaJie-
JKaJIo JONIOMDKHHUM 3aroHaM 3aJI0TH (TapHi30HY) TOpOJIHIIA, 30KpeMa, JIydHHKaM i apOajieTHUKaM. ABTOP MpoOIo-
HYE€ BiIHOCHTH JJ0 KIIMHKOBOTO 030pO€HHS 00I0BI HOXI MaJIMX PO3MIpiB. 3aBISKH BHSABICHOMY HyMi3MaTHYHOMY
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i chparicTHIHOMY MaTepiaoBi TOPOAMIIE 1 3HAXIIKH KIMHKOBOTO 030POEHHS 3 HBOTO HaryroThes 60-70 mu po-
kamu XIV cr. Came B 1ell mepion Ha YKpaiHCHKUX 3€MIIIX Ta CYCITHIX TEPHUTOPISX BiAOyBaiMcs BiHCHKOBO-
MOJITHYHI oIl MoB’s3aHi i3 3aHenagoM ['anuibkoi Pyci Ta 3aBoroBaHHs 11 cnaamuan Benukum JIMTOBCHKUM
KHA31BCTBOM i [107IbCEKMM KOPOJIIBCTBOM Ta YTBOPEHHIM MOJIIaBCHKOTO KHS31BCTBA (TOCTIOAAPCTBRA).

Keywords: Middle Ages, Galicia-Volyn state, Middle Transnistria, Zelena Lypa, military affairs, arms,

bladed weapons, kord, combat knives.

Karouosi cinoBa: CepennboBivus, [anmunpko-Bonunceka nepxasa, Cepenne [loanicTpos’s, ropoauiue 3e-
nena Jluma, BiichKkOBa CIpaBa, IpeIMeTH 030pOEHHS, KITMHKOBA 30post, Kopa, O0HOBI HOXI.

[ocTtanoBka npo6jemu. BuBueHHS 030pOo€HHS
i3 poprudikamiit Cepenasoro [lomHicTpoB’s H03BOIISIE
OTPUMATH SKICHO HOBY iH(OpMAaIito, IPaKTHIHO Bij-
CYTHIO B IINCEMHUX JKepeliax, Ipo CKIIaHi i cyneped-
JUBI TOJIT, SIKI PO3TOPTATKCS Ha MiBICHHO-CXiIHUX
3emisix ['ammmbkoi Pyci micns 1349 poky. IleBHe
CBITJIO Ha iX mepeOir NpoIMBalOTh MaTepiaiu 3 Topo-
muma B c. 3eneHa Jluma (/lHicTpoBChKOTrO p-HY,
YepHiBeupKoi 001.).

Topoaute € oxHi€ero 13 TOOpe BUBYCHUX ITaM SITOK
Cepemunoro IMomgaicTpo’s. @oprudikamii, Bim IKAX
30eperimcs MaCHBHI BaJIX Ta TIIHOOKI POBH, PO3MIIIICHI
B ypounii ['opogmmie (I1loB6). Boro po3rarmmoByeThest
Ha BHCOKOMY MIHCi, YTBOPEHOMY KOpIiHHHM Oeperom
Juictpa Ta noxmHOO p. 3iHBKIB (3aHBKIB), y TIBHIYHO-
cxigHid okxonmuui cena. Ilam’stka (B icropiorpadii
Bizjoma Takox sik [lepeOukiBcbke roposuiie) Oyia Bu-
spiaeHa b.O. TumomnrykoM i JociigpKyBanacsi HUM y
1969-1970 pp. [27, 1-10; 28, 291-292; 29, 12-13; 30,
87-93, 182]. 3naiiieHi Ha TOPOIUILI MaTEPiaaK JO3BO-
JWIM AOCHIiAHUKY BHU3HAYMTH 4Yac HOTO iCHYBaHHS B
Mexax npyroi nojosunu XIII — cepeaunun XIV cr.
Hogi po6oTu 1o BHBUCHHIO TIaM ITKU OYJIH 3IiHICHEH]
eKCIEeIUIIIE0 T KEPIBHUITBOM aBTOpa IPOTATOM
2000-2004 pp. Ta mocmimkeHasmu y 2008-2009 pp.
[12, 85-86; 16, 171-182; 17, 100-112; 18, 204-215; 19,
120-124; 20, 24-30; 21, 103-126; 22, 365-370; 23, 58-
62; 24, 35-33; 14, 140-149; 15, 85-93; 10, 119-142].

BuBUCHHS TOPOAHMIIA JO3BOIMIO OTPHUMATH IIHHI
JlaHi PO Pi3Hi CTOPOHHU AISTIBHOCTI MOr0 rapHi30HY i
yac (YHKIIOHYBaHHS 1i€i HEOpJUHAPHOT MaM’sITKU y
perioni. [lepur 3a Bce npuBepTaOTh yBary oOOpOHHI
VKpIIDICHHST TTaM SITKH, sKi Oynu 30yIOBaHi 3a YiTKUM
IUTAaHOM 1 BHMarajiy 3aCTOCYBAHHS Ipali YHCEeILHOTO
KOJIeKTHUBY Jopell. OOOpoHHAa cHCTeMa TOpoIUIIa
CKJIIaaeThes i3 4 cMyr (Basld i pOBH), SIKi 3aXHIIATH
HEHTPAIFHUN MaliIaHYMK TOPOAMINA i3 HAIIIBHOT CTO-
pPOHM Ta 3aKiHUeHHs MHCY. Taka emenoHoBaHa 000-
POHHA CHCTEMa 10 SIKOi BXOUIIM, OYCBHIHO, I11e U JBi
JiepeB’siHi OamTH po3TalloBaHi 3 000X KIHIIB MHCY,
JI03BOJIsUIA JIOCUTh €(EeKTHBHO 3aXHUINATH TEPUTOPII0
3araJibHOIO TOBXXUHOIO O65u3bK0 380 M, a 3 00Ky KiHIIA
MHUCY — 25 M.

LlenTpanpHa miomaaka ropoammma oyna 3abymno-
BaHa CIOpYyJlaM{ Pi3HOTO Npu3HayeHHs. Tak, y ueHTpi
3HAXOJMBCS BEJIMKUH JiepeB’ THUH OYIMHOK, HUKYE 111e
OJIMH JIBONIOBEPXOBHH OYIMHOK Ul BOTHIB, MO Kparo
TUTOINAAKY 3a(hiKCOBaHI CJIiJTU IIE BiJ IMIECTH HA3EMHHUX
NPUMILIEHb MEHIINX PO3MIpiB, @ TAaKOXK KOHIOMIEHb 1
rocrnofapchkux OyniBensb. Bei Oymisai Oynu cropya-
XKEeHi 13 epeBa, OUTBIIICTP 13 HUX Manu Kam gHi QyH-
JIaMEHTH, CKJIaJieH1 03 3B’ I3yI0U0ro PO3UUHY.

[lix wac mocHiKEHP KyNbTypHHX HallapyBaHb
ropoaumia 3adikcoBaHO ciiaM TpuBamoi oOmor: i
mrypMmy. [lo Bciit Tromi mam’sSTKHA TPOCTEKYIOTHCS
BYTLJIBHO-TIOMIIBHI JTIH3H, OCOOJIMBO Ha MICIIi CIIOPY/I,
SIKI TOBOPATH PO MOXEeX1 Ha ropomumy. B pizHHX
MICISIX IIEHTPAJILHOT IUIOLIAJKH BUSBIICHI XaOTHYHO
PO3KHMIaHI TpenMeTH O30pO€HHs, 3HapsALAs Mpari
Tomo. Bce wme cBiguuTh, Ha Hamy AYMKY, IO
YKpIIUIeHHs1 OyJIM 3HUIIEHI MiJ Yac MOTY>KHOI aTaky,
sIKa, OYSBUIHO, BigOyBamacs i3 pi3HUX CTOPIH.

Mera crarTi — A€TaIbHO ONMCATU U CXapaKTepH-
3yBaTH 3HaHJCHE KIMHKOBE 030pO€HHS Ta HOTO ele-
MEHTH Ha ropoaumli B 3eneHiit Jlumi, BU3HAUUTH HOTO
THIIOJIOTIO Ta JaTyBaHHS.

Buxknan ocuoBHoro matepiamy. OxHy i3 Haituuc-
JICHHIIIUX KaTeropi 3HaxiJOK Ha Imam sTHi CTaHOB-
JISITh TIPEAMETH 030POEHHS Ta CIIOPSIIKEHHS BEPIITHHUKA
i 6otioBoro kons. Cepesl HUX Ha OCOOJIUBY yBary 3a-
CIIyTOBYIOTh 3HaXiJIKM KJIMHKOBOI 30poi Ta ii eie-
MEHTIB.

Jlo HMX BIZHOCHTBCS, B TEpUIy Yepry, LN
eK3EMIUISIP BEJIMKOT0 00ifoBOr0O HOXa — KOpAa Ta ¢par-
MEHTH TapHITYpH BiA aHamoridvHOro 030poeHH:. Lle
yJIaMOK Jie3a, rapia (mepexpects), HaBeplls, porosa
HaKJIaIKa HA PYKIB’Sl Ta 3 OKYTTS HIDKHBOI YaCTHHU
IiXB KOPJiB uM TecakiB. OkpeMy TpyITy 3HaXiJJOK CKJIa-
JIal0Th O0MOBI HOXI MATHMX PO3MIpIB (LUK EK3EMILISIP
Ta 3 yJIaMKH).

[inuii ex3emiusip kopaa Oys BusiBicHuid y 2003
P. B MiBHIYHO-CXIAHIN YaCTHUHI IEHTPAIBLHOT TUTOMAAKH
ropojuiia, B pyiHax ojHi€l i3 HazeMHuX cropyn (Ne6),
MOJIMBO >kuTia. Hixk BimHOCHO 0Ope 306epircs, Horo
pecraBpamiro y 2013 p. 3xitficHeHO daxiBiamu Mysero
[lepemerreBux B Kuesi.

Kopn (Puc.1) Mmae oqHOO19HE J1€30 (B cepenHi ya-
CTHHI € HEBEIIMKa BUAMIepOMHA) 1 CIIeIiaIbHIA BUCTYI
—Hareb, KU IPUKPHBAB 1 3aXUIaB PyKY Ta CIIPUSIB
Kpamiii Qikcamii B mixBaxX. 3arajpHa JOBXKHHA HOXa
ctaHoBuTh 415 MM (290 MM noBkuHa nie3a, 125 MM —
pyKiB’sl), HalOinblna IIMpUHA jJe3a 38 MM, IIUpHHA
pyuku — 21-30 MM, ToBUIMHA Je3a 5 mMM. Harenp mae
BHCOTY 22 MM, JTOBXHUHY - 30 MM, ToBmuHy - 10x10
MM. Ha pykiB’1 € Tpu Hackpi3HuX 0TBOpH (Iiamerp 3-4
MM) JUIsl KpIIUIEHHS epeB’sTHUX (KICTSHUX) HAKIAJI0K.
Kineup pykiB’st Mae 3aokpyriieHHs. Jle3o HOxka Tpu-
KyTHE B NEpeTHHI (TOBIIMHA 5 MM), PyKIB’sl — IIPSIMO-
KYTHE 13 OBJILHUM 3aryIMOJICHHSIM 3 OHOTO OOKYy. Ba-
KUTh KopJ 345 T.

3a THUIOJNOTIEI0 E€BPONEUCHKUX  JOCIITHUKIB
Mo 1i0HI KOPJH BiTHOCATHCS 10 OOHOBHX HOXKIB 13 Ipsi-
MOIO CITHHKOIO, OJTHOOIYHUM KJIMHKOM, HarejeM, ki He
MAalOTh TapJIu Ta 3aBepIIeHHS pyKiB’s. Tak, MOJIBCHKI
JOCITiTHAKY BiTHOCATH Taki kopau fo I tumy [35, 333],
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a 4yechKi HaykoBIi 10 Tuiy As [41, 208-209]. Benuke
PI3HOMAHITTS KOPIiB B €BPOIEHCHKUX CTApPOKUTHO-
CTSAX 1 IOCUTH JOBI'MH 4Yac iX MOOYTYBaHHS JO3BOJISIE
CKJIACTH TUIOJIOTIK0 W OKPEeMHX CJICMEHTIB Ii€l KJIH-
KoBO1 30poi. Hanpukian, Harens i3 3eJI€HOIMIICHKOTO
KopJia BiAmOBimae Tumy ti» 3a kinacudikamiero 1. XKa-
KOBChKoro [41, 449].

Ha ropomumii tpanuscsi Takox (parMeHT BepX-
HBOI YacTHHa Jie3a (BicTps) Bix iHmoro kopay (Puc. 2,
1). Horo 30epexeHa JOBXHHA CTaHOBUTH 115 mm, mm-
puHa y Micmi 3mamy — 15 mm, ToBmuHa — 8 MM. Ha
BiIMIHY BiJ TONEPEAHBOTO KOPIy MAaHWH YIaMOK
BiCTp# (YacTo IIe Ha3UBAIOTh - TPOT) 3HAYHO BY)KUHH I
OB MPUAATHUHN JUTS HAHECEHHSI KOJIIOUOTo yaapy.

J1o eneMeHTIB KOy BiTHOCUThCA I ABOOIYHE ITe-
pexpectsi (rapaa) (puc.2, 5), ske BHUSIBICHO Ha
nam’sTii. BoHo mocuTh MacuBHE ¥ BUTOTOBJICHO 3 O11-
HOTO IIMaTka 3aji3a. BepxHs uyacTMHa mepexpecTs
CKJIQIA€THC 13 2-X paMeH, MO€JHaHUX TIOCePEIUHI LIH-
POKOIO BTYJKOIO. Bcepenuui BTYNKHM € HAaCKpi3HHH
oBanmpHUI OTBIp. [lepexpects mae Bucoty 45 mm, 1mu-
pUHA BTYJKH Y BEPXHIM 4acTHWHI CTaHOBHTH 45 MM, B
HIDKHIN — 36 MM, miametp — 26x16 mMm. Bucora rapau
— 53 MM, mupuHa — 90 MM. Pamena maroTh upuny 23
122 MM, BucoTY — 20 MM, TOBIIMHY — 10 MM. 3 ogHOTO
Ooky BTyaka nedopmoBaHa (cruirocHyTa). Ha onmiit
CTOpOHI rapau Ha Biggani 20 MM BiJi HXKHBOT'O Kparo
30epircst WTUPT (IINEHUK), SKUHA BUCTYNAE BCEPEIHHI
BTyJKU. Bara rapau ctanoButs 80,5 T.

3a knacudikauieto I1. )KakoBcbkoro Taki rapau
BIIHOCATBCA 1O THIy 3a ¥ XapaKTepHU3YIOTHCS
npodinpoBaHuMH pameHamu. Kopam 3 Takumu rap-
JaMH BiOMi Ha cepenHBOBIYHMX 3emisix Ilompmi Ta
Yexii [41, 342-344, obr. 297].

OueBHgHO, O KOpAYy UM Tecaka BiTHOCHTHCS
HaBeps (puc.2,6), sike Oyno BHABICHO B pyiHaX CIIo-
pynu Ned. BoHO ckilafia€Tbes i3 ABOX MOEIHAHUX Ya-
CTHH, KOXKHA 3 SIKMX IUIacka i Mae 3 0JTHOTr0 OOKY I13b-
OononiOHuit BUCTYyN. BHU3Y HaBepusi € HacKpi3HHA
OTBIp, MOXKJIMBO JUIsl KPIIJIGHHS TeMJIsika 4 mTidra.
Ha moBepxHi OfiHi€l 3 MIACTUH BUCTYMAE MITUDT IS
(ikcauii pykiB’st kopza. JloBKHUHA HaBepILsi CTAHOBUTb
37 MM, mMpuHa — 25 MM, TOBLIMHA IJIACTHH — 5 MM,
mmprHa 13p000monioHoro Buctymy 10 mm. 3a xia-
cudikarmiero I1.J)KakoBcpkoro mane HaBepiisi OJH3bKE
no tuiry F, skoMy npuTaMaHHI aCHMETPHIHICTS 13 13b-
0001101i0HAM 3aBEPIICHHSM PYKiB’SI KOPIIB.

B mepiox icHyBaHHS TOpOAMINA HAaBEPUIS KOPAY,
BipoTifiHO, OyIJI0 3HATO i3 PYKIiB’sl i peMoHTy (?)
CKpIIUIEHO TI(HTOM AJIsl 3a00iraHHs BTpAT IJIACTHH.
VY 30epexeHnX eK3eMIUIPiB KOPIiB Taki IUIaCTHHHU
HaKJIaJanucs Ha o0uaBa OOKH pydKu 60i0BOro HOXa it
MOEAHYBAINCS INTI(GTAMH, YTBOPIOIOYM  HaBEPIIT
30poi. /laHa 3HaxijKka MOKe TOBOPUTH PO (DakT pe-
MOHTY 030pPO€HHS Ha IaM’sITIII.

Jlo CKIafoBHX €JIEMEHTIB KOpAY 3 TIaM’ STKH
BIZTHOCUTBCS 1 Hakiajaka Ha pykiB’s (Puc. 2,7). Bona
BUT'OTOBJIEHA 3 OJICHSYOTO POTY, MOXIIMBO, MICIIEBUM
BOiHOM. 3arajbHa IOBXKHHA Hakdagkk - 120 M,
HaiiOuTbma mmpuHAa — 28 MM, TOBIIMHA — 5-3 MM.
30BHIIIHA CTOPOHA IJIACTUHY BiqmTioBaHa, a Ha 3BO-
poTHi#l 30epernucs cmigu po3mmmioBaHHA. Hakmanka
3BEpPXy Ma€ BHCTYN IIUPUHOI 5 MM, mis dikcarrii

PYKH, TIOJIIOHUI BHCTYN MEHIIMX PO3MIpiB € i BHH3Y.
HwxHili kiHelp HaKJIaAKd Ma€ TPUKYTHUKOMOIIOHY
¢dopMmy, # OYEBHAHO, MOBTOPIOE (OPMY 3aji3HOTO
pykiB’st kopay. Ha 1i moBepxHi € 4 mpocBepasieHi oT-
BOpH /1Ba 3Bepxy (aiameTpoMm 4 1 2 MM) i 10 0JTHOMY Ha
CepeIMHI W B HWKHIM YacTHHI, oOWIBa AiaMeTpoM 2
MM. Kpai Hakagku HOCATH Citifi 00Opi3yBaHHs, ae He
3anuridoBaHi, SIK 30BHIIIHSA HOBEpXHSA. MOXIIUBE 1€
CBIIYMTH NMPO MPHUIALITYBAHHS HAKIAIKK 1O KOPAY B
MTOJTOBHX YMOBaX, abo Mpo 3aroToBKy, sika He Oyna
OCTaTOYHO JONPaNbOBaHa.

[Tixg ac mocmimKeHHS ropoauIIa 3HaineHo 3 Me-
TaJeBUX BHPOOH, SKi MOB’S3YIOTHCA i3 03100JICHHAM
mixB 60MoBHUX HOXIB. Lle oauH MiTHUI 1 1Ba 3aTI3HUX
OKYTTsI KiHIIIBOK ITiXB.

Minuuii Hakoneunuk (Puc. 2,2) Mae koHyco-
noi0Hy (hopMy, 3BYKYIOUUCH IOHU3Y. BiH BUroTOBIIE-
HUH 13 OJTHOTO TOHKOTO JINCTA METally, KiHIIi SKOTO 3a-
XOJITh OJIMH 32 OJIHOTO 1 3’€/THaHI KJIeTIaHHAM. 3BepXy
HAKOHCYHHK TIPUKPAIICHUH NOTPIHHAM 00imkoM i3
TOHKOTO MiJHOTO IpOTY, SKHH TaKOX JOAATKOBO
CKpIIUTIOBAaB BEPXHIO YAaCTHHY. BHcoTa HaKOHEYHHKA
51 MM, 3Bepxy BiH Mae miamerp 26x18 MM, 3HIBY -
15x15 mM. Moro xinmika migKBagpaTtHa i 3 OOKiB
MIKIIeTIaHa O CepelUHM, ajie He CYIUIBHO, M03asK

BCCPEOUHI  3aJUINMBCA  HeBenukuil  otBip. Ha
30BHIIIHIN MOBEPXHI HAKOHCYHHKA JIeIb IOMITHI CIIi1
MoCpiOIeHHSI.

JlBa iHuIl HakoHeuHWKH 3ami3Hi (Puc. 3-4), BoHn
TaK0X KOHYCOIOJIIOHI i 3po0JIeHi 13 3ai1i3a TOBIIUHOIO
2 mm. KiHmi Metany 3’eqHaHi cKiemyBaHHAM. Po3mipn
TIepIIOro HAaKOHEYHHKa: BucoTa 60 MM, 3BepXy JiaMeTp
21x12 mm, 3HU3Y — 9x7 MM. Po3mipu gpyroro — Bucota
45 MM, 3Bepxy miametp 22x13 mm, 3HM3Y — 13%10 MM.

[TixBu KOpAiB 3a3BUYail BUTOTOBIBLIHCS 13 MIKipH
1 X KiHOIBKE Mamd OKyTTsA. OCTaHHI YKpIILTFOBAIA
HIDKHIO YaCTHHY MIXB I CIyXHIH iX AEKOpPaTUBHO—
037100mI0BaNIFHUM eneMeHToM. Ha 6arateox cepenHb-
OBIYHUX MiHIaTIOpax 3HAXOJMMO 300paKEeHHS 3HATHUX
ocib, cosyiar, MilmaH i JIp. 030pOEHUX KOpJAaMHU Yy
miXBax 13 HAKOHCYHUKAMHU M MiJBIIICHUMH IO MOSCY
[41, 460-470, obr.401,410, 418, 420].

3amizHi HakOHeYHWKH mixB 13 3eneHoi Jlwmm
3HAXOJATh NpPsIMi aHAJIOTH CEPeA MOPABCHKHX CTapo-
xutHOCTeH [41, 464 obr. 403] Tam e Bimmykyemo i
CXOI MiJTHI OKYTTS BEIUKAX OOHOBHUX HOXKIB [41, 469,
obr. 409].

Kopan Oynmm mmpoko Bimomi Ha €BpOTEHCHKUX
3emiisix. Bouu 3’sBHIHCS, O4EBHAHO, mie B Kinii XIII
CT., a HaitOlnpIoro noumpenHs Hadynu y XIV-XVI cr.
Ha 3emuisix HiMenpkux kus13iBcTB, [Beinapii, Ckanam-
Hagii, [Tonpmi, Jluteu, Yexii, Yropmmuau. B ocHOBI
Ha3BU i€l X0JIOIHOI 30p0i JIEKUTH iTajiiicbke CIOBO
«cortelasy, IKUM MMO3HAYABCS BEUKHH HiXK, B HIMEI[b-
KOMOBHHMX KpaiHax Ha HOro OCHOBI BHMHHKIM —
“kordalatsch, kordaher”a srogom — xopa. Ilig HuM po-
3yMiBcs BEIMKHUIT 00HOBH HIX i3 01HOOIUHO 3arocTpe-
HHUM JIe30M Ta HaresjeM. JJoBKHHA Takoro THITYy HOXIB
cranoBuia Big 19 go 74 cm. Jlig iX mo3Ha4YeHHS BUKO-
PUCTOBYBAJHCA TakoX TEPMiHM XaycBep (3 HiM.
Hauswechre —3axucuuk sxxuren) au 6ayepHCBep (3 HIM.
Bauersnwehr — 3axucHUK censiH), TOCHTh YacTo iX B
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MICEMHHUX JUKEPEIax TaKOK Ha3HBaIOTh — TeCaku. Tod-
HOTO PO3IOJUTY 3a TIEBHOIO HA3BOIO HE iICHYE, KOKHUH
13 IOCIIITHUKIB BUCYBA€ CBOT KpUTEPii sk BU3HAYCHHS
KOHKPETHOTO THITy. BBaxkaeTbcsi, 1110 BiJIHECEHHS Ta-
KAX HOXIB JI0 XaycBepiB i OayepHCBepiB 3p0OJICHO
CKOpiIlIe ChOTO0 32 COLiaIbHO — (DYHKI[IOHAIbHUM IPHH-
IUIOM (30p0si, 0 HOCHIIACS MiCHKUM 1 CLTbCHKUM JTHO-
oM moaeHHo) [3, 213; 34, 332-333; 35, 95-106; 38,
461-472; 39, 105-159; 40, 501-516; 41, 18-22).

Kopan HaOynmu Hai6iMbIIOT TOMYISIPHOCTI cepexn
HIDKYUX COLIANBHUX TPOIIAPKIB €BPOMEHCHKOTO CycC-
MIBCTBA, a/Ke iCHyBana 3a00poHa Ha HOCIHHA pH-
[ApCBKUX MeUiB, BCIM KpiM ABOpSHCTBA. TOMYy KOpIu
 iHIIa KOPOTKA XOJIOAHA 30pos (Tecaku, KOpJEIsicH),
MpU3HAYEHI U1l CaMOOOOPOHH CTaIN Ha/I3BUYaHO HO-
MYJISIPHAMH Y TIPOCTOTO JIIOIY, BOHH KPIMHJIKCS JI0 MO-
SCy 3 JIBOrO OOKY 1 CKJIAJalii OJWH 13 €JICMCHTIB IIH-
BUJIBHOTO KOCTIOMY.

Ha ropomumi B 3eneniit Jlumi kopau, 04eBUIHO,
Oynu 030pO€HHSM MIIIUX BO{HIB apOalleTHHUKIB Ta JTyd-
HHKIB, SKI CKJIaJaJI¥ JOIIOMIKHI 3aIrOHH MICLIEBOI 3a-
Joru. 3HaXiIKU Ha TTaM ATl OCTPOTiB, KIHCHKUX B
I KIHCBKHX MIIKIB mependadana HasSBHICTh JIAIAPCH-
KOT0 KOHTHHIEHTY 030pO€HOT0 MEYaMH Ta CIIHCAMH.

Cepen 3HaXiIOK 3 TOPOJMIIIA IPUBEPTAIOTH yBary
11T eK3eMIULIPHY Ta YJIaMKH HOXIB. binpina yactuna i3
HHX Majla yTWIiTapHe MpU3HAuYeHHs, 30KpeMa, ITiJ] 4ac
NPUTOTYBaHHs Ta BXHMBAaHHS 1XKi. 3a3BUUail Taki HOXI
MaroTh 3araabHy qoBKHHY 80-100 MM. Pazom i3 TuMm Ha
mam’sTIi 3HaiiIeHO HOXi Oinbiux po3mipis. IIpomo-
HY€EMO X BITHECTH 10 THUITY MaJIX OOHOBUX HOXIB.

Jlo HUX BiTHOCHTBCS LUINH €K3EMIULIP YEPEIKO-
BOTO HOXa (puc.3,1), sIKuit Mae 3araiapHy JOBXKUHY 205
MM (IOBXWHA KIWHKA — 124 MM, pykiB’s — 81 mMm),
HaOLTBITY MUpHHY -22 MM, TOBIIHHY 4 MM. KimHOK
BiJl pYKiB’S BIIIIISIETHCSA BUCTYIIOM MIHPHHOIO 10 MM.
Ha pyuni Hoxa 30eperiucst 3 3ami3Hi TH(TH, TKUMU
JI0 Hel KpiluiTkces iepeB’siHi uu KicTsHi Hakiiaaky. [1o-
cepeliMHI PYYKH Ha OIHIN 3 CTOPIH € TOB3JOBXKHSI
BUIMKa JIOBXKHHOW 67 1 mupunoro 4 MMm. Ha crimHLi €
3pi3, SKUH 3MEHIIye MHPHHY KIMHKAa 10 17-12 mMM.
Kinunk HOxa Mae miarpukyTtHy dopmy. dpyruit Hix
(Puc.3,2) dparmeHTOBaHUI (BTpa4eHUI KiHYHK 1 Ya-
CTHHA PYYKH). Moro 3aransna noxuHa 140 MM (10B-
JKUHA KIHHKA 114 MM, pykiB’s — 26 MM), mipuHa — 15
MM, ToBIuHA — 3 MM. Ha pyumi 30epircst mrudT mis
KpIMJIeHHs] HAKJIaJOK W CIIiZW TOB3/I0BXKHBOI BHIMKH,
K 1 Yy TOMEepeaHbOT0 eK3eMIuLipy. [Hmi ¢parMeHTH
HOXIB TPE/ICTABJICH] JIMIIE yJaMKaMH KJIMHKIB, JTOB-
skuHa ogHoro (Puc. 3,3) 140 MM, mmpuHa -18 MM, TOB-
muHa — 3 mMm; HactynHoro (Puc.3,4) — nosxuna - 90
MM, IUpUHA — 14 MM, TOBIIMHA — 3 MM.

B icTopiorpadii HeotHOpPa30BO BiA3HAYATIOCH, IO
CepeHbOBIYHI HOXI 3arajbHOIO TOBXKUHOM Big 150 10

400 MM BapTO BiTHOCHUTH JIO THITY O60HoBHX (32, 156-
157). Takoro THITY HOXi 3 YCIIXOM MOTJIM BHKOPHUCTO-
ByBaTHCS HA MOJIOBAHHI Ta B pyKoMamHoMy 60ro. Ix
3HAXI1JIKM Ha [1aM’ATKaX KHKOT JJOOH 3aCB1TYYIOTh IIIU-
POKE 3aCTOCYBaHHS aHAJOTIYHUX HOXIB me y XI —
nepuiiii monosui XIII cr. (8, 56-57; 7, 153; 25, 55-56).

BoiioBi HOXI 1 B OLIBII Mi3HIH Yac MPU3HAYAIUCS
JUISl HaHECEHHS PYOJIYe-pKYYHMX Ta PLKYUO-CIUHHX
yzmapiB. BoHH, Sk IpaBMIIO HOCHIIUCS B MIKIPSHAX QY-
TISIpax, ado K 3aCOBYBAIINCS 32 YOOIT «3aXaJIIBHUKI
(21, 106). Pazom i3 TIM, CITiJ BiA3HAYMTH, IO TITKAX
KpHUTEPIiB sl BHUIUIEHHS CEpEeIHbOBIYHUX OOHOBHX
HOXIB Ille He BU3Ha4eHO (9, 147-148).

Ha ykpaiHCBKHMX 3eMJISIX 3HaxXiJIOK CepeaHbOBIY-
HOTO KJIMHKOBOTO O30pDO€HHS BUSBICHO YHMAJO.
[IpoTe onmy0OikoBaHAa TIMBKM HEBEIHMKA HOTO KiJIbKICTh
(5, 57-58; 26, 125-133). Inmma yacTUHA 3HAXIIOK, J0-
0yTa «4OPHHUMH apXeoJoraMmuy», MoTpamuia 10 30ipox
KOJICKITIOHEPIB Ta MPOJAEThCS Yepe3 ayKIioHH. binb-
OIiCTh i3 HUX JETACHOPTH30BaHI W 9ac iX BHKOpPH-
CTaHHS BH3HAYA€THCS B MEXKaX CTOJITTS, a00 K NEeKijb-
KOX CTOJiTh. HaBiTh KONM Takuil apTedakT MOTpaIUIsIE
JI0 My3€HHOTO 3i0paHHs TOCTOBIPHICTh HOTO 3HAXITKH
Ta IPUB’sI3Ka 10 MICIIEBOCTI 3aBXKIH ITi]] TATAHHSM.

Ha nipomy ¢omi kimmHKOBa 30p0ost Ta 11 pparmMeHTH
BUSBJICHI Ha TOpouIii B 3eseHill JIumi MaroTh CyTTEBI
nepeBaru. AJKe MICIIe 3HAXIIKU 1 CYMyTHIH KOMILICKC
MPEIMETIB 3 MaM’ATKUA T00pe BiOMi W YITKO HaTy-
IOThCAL.

ITix yac nocnipKeHHs TOPOIHIIA B 3aKPUTHX KOM-
IUIeKCaX, B TOMY YHCII i3 €IeMEHTAaMH KIMHKOBOI
30poi, Oymo 3HaiineHo 11 MOHET i MmeYaTKy-MaTPHIIO.
Cepen HUX 10Ope TaTOBAaHUMH € 5 00pi3aHUX MPa3bKUX
rpomiB fHa JlrokcemOypreekoro (1311-1346 pp.) ta
Kapma IV (1346-1378 pp.), 2 HaciiIyBaHHAM
TIONICTAaHCEKUM JTUpXeMaM (JeHraM) XaHa 30JI0TOl
Opau Ixani6eka, Tumy 752 poky ximkpu (1351/1352
pp.) uu 753 p.x. (1352/1353 pp.) i neHapiit yropcbkoro
kopoJs Jlronosika I (Jlaiiomra) (1342-1382 pp.). Kpim
TOrO Ha TaM’sTI 3HalJieHa CBHMHIIEBA MATpHILS Iie-
YaTKH MOJIIaBChKOTO BoeBoau bormana I (1363—-1367
pp.). Bci i Hymi3mMatuyHi Ta chparicTuuHi MaTepiain
JI03BOJISIIOTH AATYBAaTH FOPOJIMILE i 3HAXIKU KIIMHKO-
BO1 30poi 3 Hpor0 60-70-MH pokamu XIV cr.

BucHoBku. IlizcymMoByr4YH 3a3Ha4yeHe KOHCTA-
TYEMO, IIO 3HAXiIKH KIMHKOBOi 30poi 3 3elieHo-
JUMIBCHKOTO TOPOAMINA MAalOTh 9iTKi aHAJOTil cepen
€BpPOTIEHCHKOTO MaTepiany. Pa3om i3 iHIIMMU TUTIAMH
030pO€HHS 3 TOPOAHWINA BOHM 3aCBIIYYIOTH Tepeldy-
BaHHS Ha 3eMJISIX PErioHy BiChbKOBUX (hOpMyBaHb i3
CyCIOHIX JepkaB i iX y4acTe y GoioBux gisix B Ce-
penapomy [lomHicTpoB’i.
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Puc. 1. Kopo i3 3enenoi Jlunu (¢pomo i npopucosexa)
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Puc. 2. Enemenmu xaunkogoi 36poi 3 2copoouwa: 1 — eicmps xopoa, 2-4 —
HaKOHeuHuKu nixs, 5 — eapoa, 6 — Hagepuwis, 7 — po206a HAKIAOKA HA PYKiG 5.
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Puc. 3. Botio6i HOCI «3aXANSAGHUKUY.
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ASSESSMENT OF THE EFFECTIVENESS OF INHALATION THERAPY FOR OBSTRUCTIVE
SYNDROME ARISING FROM A BACKGROUND OF ACUTE RESPIRATORY INFECTIONS IN
CHILDREN
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In pediatric practice, broncho-obstructive syndrome, which occurs against the background of acute respiratory
infections, is considered one of the most common serious problems. Inhalation therapy is considered one of the
methods of drug administration for the drug treatment of acute respiratory diseases in children. For this purpose,
various types of inhalers are used in medical practice. In this study, we present a comparative analysis of the
effectiveness of therapy with ultrasonic inhalers in the treatment of obstructive syndrome caused by CRI.

Keywords: acute respiratory infection, child, broncho-obstructive syndrome, treatment, ultrasonic inhaler.

Acute respiratory infections (ARI) are one of the
most common reasons for parents to visit a pediatrician
on an outpatient basis. This is especially true for chil-
dren 3-7 years old, on the one hand, age-related charac-
teristics of the respiratory system (relative hypersecre-
tion of mucus secretions, weakness of the barrier func-
tion of the epithelium) and deficiency of immune
reactions (narrow range of repertoire). B cells, secre-
tory IgA and other nonspecific immune defense fac-
tors), on the other hand, this is determined by the fact
that in educational institutions children are more likely
to come into contact with sick peers [2]. It is known that
uncomplicated CRI, regardless of the frequency of oc-
currence, practically does not cause diagnostic difficul-
ties and is not an indication for involving a child in an
immunological examination. After most of these re-
peated CRIs, both acquired and innate nonspecific im-
mune responses are formed and consolidated in the
child’s body. Typically uncomplicated CRI in pediatric
practice usually does not require pharmacological in-
tervention or responds well to symptomatic therapy [1,
3].

The vast majority of CRIs are etiologically caused
by viral diseases. However, some types of these viruses
(respiratory syncytial viruses, C-type metapneu-
moviruses, etc.) interact more aggressively with epithe-
lial and immunocompetent cells of the respiratory tract,
which leads to the development of complications such
as bronchial obstruction [2-5]. Broncho-obstructive
syndrome (BOS) is considered one of the most serious
problems in children, especially early childhood. Thus,
in children who have suffered acute obstructive bron-
chitis (COB) and acute bronchiolitis (AB) in the first
months of life, a recurrent course of broncho-obstruc-
tive syndrome is more often observed, accompanied by
a decrease in functional parameters of the lungs [5].
Long-term studies have established that one of the main
causes of the development of bronchial obstruction is
repeated acute respiratory infections [1-2]. In children,
the incidence of lower airway obstruction in CKD
ranges from 5% to 40%. The frequency of biofeedback
is higher (30-40% of cases) in children with a compli-
cated family history of allergic diseases. In older chil-
dren, obstruction syndrome that occurs against the
background of chronic renal failure usually occurs in

the form of COPD, and in the early years - in the form
of CB. In the pathogenesis of broncho-obstructive syn-
drome, an important role is played by inflammatory in-
filtration and swelling of the bronchial mucosa, caused
by inflammatory hyperreactivity of the bronchi, as well
as hypersecretion of sticky mucus and bronchospasm.
Modern therapy for BOS, which develops against the
background of chronic renal failure, requires an inte-
grated approach to the patient, taking into account these
features of pathogenesis. Thus, in the treatment of
BOS, in addition to traditional drug therapy, great im-
portance is attached to the inhalation of drugs for local
action. It should be remembered that in all cases of
BOS, even with mild respiratory failure, the most opti-
mal method of treatment is the administration of drugs
by inhalation [4]. Inhalation therapy is based on spray-
ing into the respiratory tract (sites of inflammation) a
drug prepared as a solution in the form of a moist aero-
sol. In this case, the introduction of the drug into the
respiratory tract in the form of small particles that dis-
integrate to a size of 2-5 microns serves to enhance its
effect. However, it should be remembered that the ef-
fectiveness of inhalation therapy in 80-90% of cases de-
pends on strict adherence to the rules of the procedure.
In addition to reducing the risk of adverse events and
accelerating the development of clinical response to a
drug, direct administration of drugs into the respiratory
tract also allows the use of the same group of drugs at
lower doses compared to traditional methods of treat-
ment. On the other hand, inhalation therapy carried out
during biofeedback not only normalizes the child’s
breathing rhythm due to additional humidification of
the respiratory tract, but also ensures the delivery of
drugs directly to the target organ with less risk com-
pared to traditional therapy (orally, intravenously). and
intramuscularly), and provides a clinical effect in a
short time. Depending on the technical parameters,
there are 2 types of inhalers used in pediatric practice:
compressor inhalers (ClI) - using a flow of compressed
air or oxygen; ultrasonic inhalers (Ul) — use the energy
of high-frequency vibrations of piezoelectric crystals.
Previously, compressor inhalers with the ability to
spray the entire spectrum of medicinal substances were
widely used in practice. However, their large size and
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the noise generated during operation created some dif-
ficulties in their use, especially in infants. For this rea-
son, ultrasonic inhalers (US) are more preferable for in-
halation treatment of BOS in pediatric practice. Ultra-
sonic inhalers differ from CU in that medicinal
substances in the form of solutions disintegrate into
smaller aerosol particles (2-3 microns) and reach small
bronchi and bronchioles with less loss, while being
small in size. Size and quiet operation, which allows
them to be used effectively even by young children.

Goal of the work. To evaluate the effectiveness of
inhalation therapy in the treatment of broncho-obstruc-
tive syndrome in children with acute obstructive bron-
chitis (COB) and acute bronchiolitis (AB) developing
against the background of CRI.

Material and methods. The studies were conducted
in 27 children with acute obstructive bronchitis (COB)

and acute bronchiolitis (AB), developing against the
background of CRI. For the purpose of comparative as-
sessment of the therapeutic effect, the children were di-
vided into 2 groups: in group | - drugs. administered in
the traditional way (orally, intravenously and intramus-
cularly). administered to 8 children (6-KOB, 2-KB); In
group Il - 19 children (12 KOB, 7 KB) - in whom inha-
lation therapy was used along with traditional therapy.
The observation groups did not include patients with
congenital heart defects and bronchopulmonary dis-
eases, cystic fibrosis, bronchopulmonary dysplasia and
other genetic diseases. For the purpose of inhalation
treatment, a small-sized and silent Ul TsUN-60 was
used. The severity of BOS based on expiratory dyspnea
and the degree of cyanosis was assessed in points based
on the table proposed by W. Tal et al. (1983) (Table 1).

Table 1

Assessing the severity of SBS W. Tal et al [1983]

Scores Rf Wheezing Cyanosis Involvemept of accessory
muscles in breathing
0 <30 No No No
1 31-45 | Respiratory terminal (auscultation) | Oral while screaming (+)
5 42-60 Auscult_atlve while inhalation and Oral at rest (+4)
exhalation
3 >60 | Heard at distance Generalized at rest (+++)

Note: mild degree - 2-4 points; medium-heavy — 5-8 points; severe degree - 9-12 points.

The degree of respiratory failure was determined
based on the results of laboratory studies of blood gas
composition and oxygen saturation. Before and after
the first inhalation of beredual (B-adrenergic agonist)
and budesonide-pulmicort  (glucocorticoid) pO2,
pCO2, CaO2 were determined in capillary blood for the
purpose of comparative assessment of the effectiveness
of inhalation therapy. If in the first group of patients
with BOS and OB were treated with traditional meth-
ods (mucolytic, antipyretic, antiviral and antihistamine
drugs), then in group Il, along with these treatment
methods, inhalation therapy with the indicated brocho-
dilators through IN was prescribed. . Interpretation of
results. On the first day of the disease, severe broncho-
obstructive syndrome (9-12 points according to the
W.Tal table) in group 1 in 2 patients (1 patient with
COPD, 1-CB); moderate BOS (5-8 points) - in 2 pa-
tients, mild BOS (2-4 points) - in 4 patients, in group
Il: severe BOS-7 (of which 4 patients with CB); me-
dium-heavy BOS-9; a mild form of BOS was observed
in 3 patients. In group 11, all patients from the first day
of the disease until the complete elimination of BOS
were prescribed inhaled bronchodilator therapy. These

patients were prescribed Berodual in a total volume of
0.5 ml (10 drops) (25 mcg of ipratropium bromide and
50 mcg of fenoterol hydrobromide per 1 kg of body
weight 3 times a day) until the complete elimination of
SBS. The drug Pulmicort (125-250 mg once a day, 2
times a day) was used in the treatment of patients who
did not have sufficient effect from Berodual therapy.
When studying the ratio of pO2 and Ps/Ts in ca-
pillary blood before and after the first inhalation, it was
found that, compared with group 1, significant positive
changes in the dynamics of symptoms of respiratory
failure are achieved faster in patients of group II. , es-
pecially during CP. This is explained by the fact that
the Ul splits solutions into smaller optimal particles and
during inhalation treatment, drugs are delivered faster
and without loss to the deeper small bronchi. On the
other hand, observations have shown that in patients
with acute bronchiolitis included in group 11, compared
with group I, it takes less time for complete and persis-
tent elimination of symptoms of respiratory failure. A
comparative description of the time required to elimi-
nate respiratory failure for both groups is given in the
following table (Table 2).
Table 2

Lack of breathing during traditional and inhalation therapy for SBS.
Time required to resolve (in days)

Chronic obstructive bronchitis -
Therapy method Severe BOS Moderate BOS Mild BOS Acute bronchiolitis
n=4 n=11 n=7 n=5
- 3,8 2,8 2,2 6,5
Traditional n=1 n=2 n=4 n=1
Inhalation 34 3 2 4,2
(UD) n=3 n=9 n=3 n=4
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Conclusion. Thus, the studies have determined
that inhalation therapy, which provides complete and
continuous elimination of symptoms of obstruction in
children with COPD and CB, accompanied by acute
obstructive syndrome, in a shorter time compared to
traditional methods of treatment (due to the smaller size
of aerosol particles, medicinal substances reach small
bronchi and by creating conditions for delivery to the
bronchioles) is more effective and convenient. The fact
that the amplifiers used for this purpose are small in
size and have a silent operating principle allows them
to be used effectively even in infants who have in-
creased obstruction and a negative reaction to addi-
tional noise. At the same time, the ease of operation,
storage and transportation of a UP1 with a timer with an
automatic shutdown function after 10 minutes of use (a
set of containers with medications, a compact bag), as
well as its provision in a set of masks, inhalation tubes
for the nose and mouth, prevent obstruction of the bron-
chopulmonary system .In case of illness, this device
opens up wide possibilities for use even at home, re-
gardless of the patient’s age.
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Introduction:

Primary Immune Deficiencies (PIDs) are a group
of rare genetic disorders that affect the immune system.
As these are congenital conditions, patients with PIDs
are more susceptible to viral, bacterial, and fungal in-
fections, as well as autoimmune diseases and malignan-
cies. The rapid advancement of immunological science
in recent years has led to the identification of over 450
gene mutations causing PIDs (19). This has enabled a
gradual increase in diagnosed cases in accordance with
the modern PID classification. As new gene mutations
are discovered, classifications are revised. For instance,
an updated classification was presented in 2021, fol-
lowing the 2020 IUIS (International Union of Immuno-
logic Societies) classification, as 26 new monogenic
mutations were identified (20). According to ESID (Eu-
ropean Society for Immunodeficiencies), the majority
of PIDs are antibody-based immune deficiencies, ac-
counting for 50.7% of all cases (11).

Literature data suggest that multiple gene muta-
tions can coexist in a patient with PIDs. However, clin-
ical symptoms are typically associated with a single un-
derlying gene mutation. For instance, the characteristic
symptoms of ataxia-telangiectasia—such as unsteady
gait, recurrent bronchopulmonary diseases, and intel-
lectual impairment—are attributable to a mutation in
the ATM gene (1, 21).

Familial Mediterranean fever (FMF) is a genet-
ically inherited monogenic autoinflammatory disease
that predominantly affects Armenian, Turkish, Jewish,
and Arab populations (2, 8, 25). The disease results
from a mutation in the MEFV gene, located on the short
arm of chromosome 16. FMF is often a familial pathol-
ogy, with 50% of patients reporting a family history of
the disease.

Statistical studies indicate considerable variations
in the prevalence of this disease across different coun-
tries. It is believed to be most prevalent in Turkey, es-
pecially in the Anatolia region, where the incidence rate
is between 1:400 and 1:1000. In 2022, Turkey is ex-
pected to have 27,504 FMF patients. Armenia is the
next most affected country, with a disease prevalence
of 1:500, which implies over 6000 FMF patients in a
population of 3 million. In Israel, the disease preva-
lence is 1:1000 (10,000 FMF patients in a population of
7 million). Iran has a lower prevalence of 1:20,000, and

in 2020, 4,256 cases were registered in Iran out of a
population of 88 million. In other countries, the disease
is found among the aforementioned ethnic groups, pos-
sibly due to global population migration (2, 3, 5, 8). The
exact number of FMF patients in Azerbaijan is un-
known; however, it is estimated that there could be be-
tween 8,000 and 10,000 cases in a population of 10 mil-
lion.

FMF characterized by recurrent fevers and serous
inflammatory attacks, which can occur at any age but
primarily begin during school years. The disease,
caused by mutations in the MEFV gene, manifests as
recurrent high fevers of 39-40 degrees Celsius, ab-
dominal pain, serositis, joint symptoms, peritonitis, er-
ythema on the skin, mouth ulcers, pharyngitis, and kid-
ney complications. Abdominal pain usually starts in a
specific area and then spreads throughout the abdo-
men—a symptom seen in 95% of patients. Periods of
spontaneous remission can last for months or even
years. The course of the disease can sometimes be atyp-
ical; in such cases, a diagnosis can be confirmed
through the detection of MEFV gene mutation. The
MEFV gene consists of 10 exons, and over 370 muta-
tional variants have been identified to date (4, 5, 18,
25).

Two primary phenotypes of FMF are recognized:

- Type | FMF is characterized by fever, joint
pain and swelling, skin rash, and severe abdominal
pain. Episodes typically last 2-3 days and can occur
several times a month or as infrequently as once a year.
During these episodes, increased levels of erythrocyte
sedimentation rate (ESR), leukocytosis, and fibrinogen
are observed in the blood. Progressive amyloidosis can
also develop as the disease progresses.

- Type Il FMF is characterized by the develop-
ment of amyloidosis without any preceding clinical
signs (22).

Approximately 25% of individuals clinically diag-
nosed with FMF carry only one pathogenic gene vari-
ant, and 10-20% carry no pathogenic gene variant. In
cases where the patient's genetic mutation cannot be
identified, the diagnosis of FMF is made based on char-
acteristic clinical signs. This does not exclude the diag-
nosis of FMF. About 75% of typical FMF cases in
Turkish, Arab, Jewish, and Armenian populations are
primarily caused by five mutations: V726A, M694V,
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M6941, M680I, and E148Q. Of these, M694V is the
most common mutation, with prevalence ranging from
20% to 65% in different populations. However, indi-
viduals carrying the mutant gene sometimes exhibit no
clinical symptoms and are considered carriers (4, 5, 10,
18, 22, 25).

Colchicine is the gold standard for treating FMF.
In addition to suppressing inflammation, it also pre-
vents the onset of amyloidosis. If a patient does not re-
spond favorably to colchicine therapy (in 5-10% of
cases), alternative treatments such as anti-I1L-1 therapy,
anakinra, rilonacept, or canakinumab are prescribed
(18).

Objective: The aim of this study is to identify and
analyze the occurrence of MEFV gene mutations that
coexist with mutations causing immune deficiency.

Materials: From 2010 to 2023, 160 patients with
primary immune deficiency diseases were registered at
the Scientific-lImmunology Laboratory and Pediatric
Department of Azerbaijan Medical University. MEFV
gene mutations were detected in three of these patients:
one boy and two girls. In two patients with MEFV gene
mutations, agammaglobulinemia, was confirmed, and
in another patient, ataxia-telangiectasia was confirmed.

Methods: Patients underwent clinical and labora-
tory examinations, which included general and bio-
chemical, serological, and immunological blood anal-
yses. The immune system examination involved phe-
notyping of immune competent cells (CD3+, CD4+,
CD8+, CD19+, CD16/56+, HLA DR) by flow cytome-
try. Serum levels of IgM, 1gG, 1gA, IgE, INF-y, and IL-
4 cytokines were determined using the ELISA method,
and the phagocytic activity of neutrophils was deter-
mined using the NBT method. Patients also underwent
lung X-rays, chest CT scans, ultrasound examinations
of lymph nodes and abdominal organs, and genetic
analysis at the “Invitae” laboratory (USA). PID diagno-
ses were confirmed in patients through a Primary Im-
mune Deficiency panel that included 429 genes (12,
13).

Discussion of Results: All the studied patients
had anamnestic and clinical symptoms typical for PID.
These included cases of consanguinity and child death
in the family, recurrent infections of the bronchopulmo-
nary, gastrointestinal, skin and mucous membranes in
the patients, failure of traditional therapy, and gradual
retardation. Different MEFV mutations were detected
in three (2%) of the 153 patients with PID: M694V
gene in one patient, M680I in another, and an A744S
pathogenic mutation in the third patient (Table 1).

Table 1. Genetic mutations and primary clinical symptoms of PID patients with MEFV mutations.

. . PID MEFV Clinical Recurrent Abdominal Joint
P | PID diagnosis
gene gene symptoms fever syndrome syndrome
p | Bruton BTK | M680I | Skin inflame No No Yes
syndrome
2 Agam_maglobu TRNTL | A744S ARI, pneumonia, Yes 3-4 times per No
linemia bronchitis, otitis year
g | Louls-Bar ATM | Meoay | Sinusitis, No No Yes
syndrome arthritis, diarrhea

Agammaglobulinemia - type | - Bruton Disease is
associated with low or complete absence of one or more
classes of immunoglobulins, as well as B-lymphocytes.
At this time, no pathology is observed in the maturation
of T lymphocytes and their amount in the peripheral
blood. In such patients, frequent repeated bacterial in-
fections, chronic course and complications are found
(6, 9). In our observation, congenital agammaglobu-
linemia was diagnosed in 2 patients with MEFV muta-
tion. One of them had type 1 - X-linked agammaglobu-
linemia (XLA). A mutation in the BTK gene (Bruton
tyrosine kinase) on the X chromosome was discovered

and the disease was named Bruton syndrome. The dis-
ease is familial, it is observed in boys, and women are
carriers (6, 16, 17, 23).

Example 1: Patient S.Z., a 9-year-old boy born of
consanguineous marriage with normal height and
weight. The family history revealed that the patient's
two siblings were healthy, but another one boy died at
the age of 1 year after pneumonia and recurrent stoma-
titis. The patient was breastfed for up to 6 months and
his development was normal. Later, fever, pneumonia,
and boils appeared on the neck and body. Staphylococ-
cus aureus was detected in the contents of the furuncle,
but the treatment only had a temporary effect.



Danish Scientific Journal No77, 2023

37

Between the ages of 2-5, he experienced numerous
incidents of conjunctivitis, pneumonia, bronchitis, diar-
rhea, otitis, and joint pain. Hepatomegaly (+2cm), sple-
nomegaly (+1cm) and tonsil aplasia were also noted.
Pain in the joint, caries-ridden teeth, a left leg that is 2
cm shorter than the right, and large wounds and rashes
on the skin of the head and body were observed (Pic.
1).

During the extensive immunological examination
of the patient, it was determined that the patient lacked
B-lymphocytes, as well as all classes of immunoglobu-
lins (table 2).

Based on anamnestic data, clinical signs, and im-
munological analysis, the patient was diagnosed with
X-linked agammaglobulinemia (XLA), type 1, also
known as Bruton's syndrome. Genetic studies con-
firmed the pathogenic variant of the BTK ¢.1559G>A
(p.Arg520GIn) hemizygous mutation and the patho-
genic variant of the MEFV ¢.2040G>C (p.Met680lle)
heterozygous mutation was discovered. Although the
MEFV gene mutation was detected, the patient showed
no clinical signs of Familial Mediterranean Fever.

Another patient was diagnosed with type 2 auto-
somal recessive type of agammaglobulinemia. This
type of agammaglobulinemia is caused by defects in
several different genes, which are mainly associated
with the formation of the pre-B cell receptor and its sig-
naling molecules. In these cases, the differentiation of
B-lymphocytes halts in the bone marrow.

Autosomal  recessive  agammaglobulinemia
(ARA) characterized by the several following genetic
defects:

a) Defects in the p heavy chain of intracellular cy-
toplasmic immunoglobulin;

b) Defects in the A5 component of the light chain
of the pre-B-cell receptor;

c¢) Mutation of part of Iga (CD79a), a component
of pre-B and B-cell receptors;

d) Mutation of Igp (CD79b), a part of pre-B and
B-cell receptors;

Picture 1: Patient with Agammaglobulineia type 1 (TK gﬁéne mutation)

e) Mutation in the BLNK gene, which encodes the
B cell linker protein. This type of mutation occurs in
10-15% of cases; both boys and girls can be affected;

f) Mutation in the TRNT1 gene, located on chro-
mosome 3 (14, 16).

The autosomal recessive TRNT1 gene mutation
was first described in 2014 (15). This TRNT1 gene mu-
tation is associated with a pathology characterized by
B-cell deficiency, periodic fever, and developmental
delay (SIFD - Sideroblastic anemia with B-cell immu-
nodeficiency, periodic fevers, and developmental de-
lay) (7, 15, 28). In 2013, Wiseman and colleagues re-
ported a syndrome comprising congenital sideroblastic
anemia, B-cell deficiency, recurrent fevers, and devel-
opmental delay in 12 children from 10 families (26).
Congenital sideroblastic anemias are a heterogeneous
group of hereditary diseases characterized by patholog-
ical iron deposition in the mitochondria of red blood
progenitor cells in the bone marrow. Some patients also
experience variable severity of hearing loss, retinal pig-
mentation, cataracts, hepatosplenomegaly, brittle hair,
cardiomyopathy, and central nervous system abnormal-
ities (7, 24, 27). As of 2020, 30 such patients suffering
from a TRNT1 mutation, a rare form of agammaglobu-
linemia, have been identified (27).

Example 2: Patient A.C., a 4-year-old girl was
born on time from a consanguineous marriage, with
normal height and weight. Her younger brother is
healthy. From the age of 1 year, the patient experienced
monthly bouts of fever lasting 5-7 days, accompanied
by abdominal pain and diarrhea. The patient also had
bronchitis, pneumonia, stomatitis, severe anemia (Hb
78 g/l), dental caries, hepatosplenomegaly, toxic en-
cephalopathy, and physical and mental retardation. No
TORCH infections were detected in laboratory tests,
and blood cultures were sterile. Amyloid A protein was
higher than normal (181 mg/l, normal <6.4), and LH
cells were negative.
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Picture 2.
Patient with Agammaglobulinemia type 2 (TRNT1 gene mutation), exhibiting dental caries and stomatitis.

Based on clinical signs, without immune examina-
tion, the patient diagnosed with FMF and treatment in-
itiated with Colchicine - 0.5 mg per day. However, due
to the lack of effect of the treatment, the patient under-
went an immunological examination, revealing an ab-
sence of B lymphocytes and all classes of immunoglob-
ulins (table 2). Genetic analyses revealed the patho-
genic variant of TRNT1 c.176_182del (p.Leu59%*)

heterozygous mutation, the unknown variant of TRNT1
€.1213G>A (p.Gly405Arg) heterozygous mutation,
and the pathogenic variant of MEFV ¢.2230G>T
(p.Ala744Ser) heterozygous mutation. As a result, the
patient was diagnosed with autosomal recessive agam-
maglobulinemia and FMF.

Table 2
Immunological indicators of patients (cellular and humoral indicators)

P PID CJ/DS CD4 | CD8 | CD19 IRI CD16/5 | HLA IgG | IgM | IgA lgE
diagnosis /n(1)l % /ml | % /ml | % /ml 6 %/ml | DR /ml g/l g/l g/l g
Bruton 80/ 41/ 37/ 17/ 15/

. syndrome 1944 797 719 0 11 413 364 10 0.1 0.2 0
Agammagl | 80/2 21/ 30/ 1/ 17/ 16/

2 | obulinemia | 275 | 477 | 682 | 28 | 7 | 483 | 4s5 | 0% | 03] 02 |0

3 Louis-Bar 65/ 37/ 25/3 16/ 14 26/ 11/ 10,0 83 0 0
syndrome 1281 473 20 315 ' 512 216 IVIG '

ATM gene mutation is an autosomal recessive
gene defect that causes Ataxia-telangiectasia-AT
(Louis-Bar syndrome), a very severe variant of PID.
AT is a multisystem disease that causes both cellular
and humoral deficits, as well as cerebral ataxia, telan-
giectasias in the eyes and skin. Patients primarily suffer
from persistent infectious diseases, metabolic disor-
ders, and are highly prone to malignancy. Children who
appear healthy at birth develop normally until they are
2-3 years old. After that, they start showing symptoms
of cerebellar ataxia, mental and physical development
stops or even regresses, gradual expansion of scleral
vessels, telangiectasia, eyeball tremor - nystagmus, and
bulbar conjunctivitis. Areas of hypo- and hyperpigmen-
tation appear on the skin and have a "milky coffee"

color. (1, 21). Severe bronchopulmonary infections, si-
nusitis, otitis and stomatitis repeated in patients. In ad-
olescence, patients develop bronchiectasis, respiratory
and cardiovascular insufficiency, and malignancies.

Example 3: PatientN.N, an 8-year-old girl, was
born out of a consanguineous marriage. Her older
brother is healthy. She developed normally for the first
2-3 years of life. Later, she experienced repeated infec-
tions of the bronchus-lung, ear-nose-throat (ENT) or-
gans, and the gastrointestinal system. Gradual cerebel-
lar ataxia, stopping of mental and physical develop-
ment, and the appearance of telangiectasias were
observed in the patient. As the disease progressed, the
patient's mobility was impaired, and speech defects
formed.
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The level of alpha-fetoprotein from the laboratory
parameters was significantly higher than normal. As the
patient's age increased, the amount of alpha-fetoprotein
also increased. Serum IgA level was 0%, 1gG was 5-6
o/l before starting replacement therapy with IVIG.
Among the immunological indicators, the amount of
IgM was significantly high (table 2).

Genetic studies confirmed the pathogenic variant
of the homozygous mutation between exons 4-22 in the
ATM gene and the pathogenic variant of the heterozy-
gous mutation MEFV ¢.2080A>G (p.Met694Val). Alt-
hough the MEFV gene was detected, the patient had no
clinical signs of Familial Mediterranean Fever.

Conclusion:

The presence of recurrent fever, abdominal pain,
serositis and peritonitis in patients may suggest a diag-
nosis of Familial Mediterranean Fever based solely on
family history and clinical symptoms. However, a more
precise diagnosis can be made when the MEFV gene
mutation is identified. In certain cases, if treatment with
Colchicine is ineffective, it may indicate underlying
congenital immunodeficiency in these patients. De-
tailed family medical histories, coupled with instru-
mental, laboratory, immunological, and genetic anal-
yses, assist in making an accurate diagnosis and imple-
menting targeted treatments for patients. Moreover, the
mutation of the MEFV gene can sometimes be detected
incidentally in PID patients who do not exhibit symp-
toms of Familial Mediterranean Fever.

This article was written in Azerbaijani and the au-
thors used OpenAl’s ChatGPT to correct grammar after
translation. After using this tool, the authors reviewed
and edited the content as needed and take full responsi-
bility for the content of the publication.

Picture 3: Patient with irregular teeth and teléng

iectasia in the eyes.
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Abstract

Uveitis, inflammatory diseases of the vascular layer of the eye, can be associated with various systemic con-
ditions such as rheumatoid arthritis, spondyloarthritis, systemic lupus erythematosus, and others. In this review,
we explore the pathogenesis, clinical features, and treatment approaches of uveitis occurring in the context of
systemic diseases. Understanding the link between systemic diseases and uveitis is crucial for the effective man-
agement of patients suffering from these conditions and can aid in preventing severe complications leading to
vision loss.

AHHOTAN NS

YBeuThl, BOCIANIUTEIbHBIE 3200JIEBaHUS COCYIUCTON 000JIOUKH IJ1a3a, MOTYT OBITh CBSI3aHBI C Pa3INYHBIMU
CHUCTCMHBIMHU 3360J'ICBaHI/ISIMI/I, TaKUMH KaK peBMaTOI/IILHHﬁ aApTpUT, CIIOHAWJIOAPTPUTHI, CUCTEMHAA KpacHasd BOJI-
YaHKa 1 ap.. B JaHHOM 0630pe MBI paCCMATPUBACM MIATOTCHE3, KIIMHUYICCKUC 0COOEHHOCTH U 1oaAXO0Abl K ICHCHHUIO
YBCUTOB, PA3BUBIINXCA B KOHTCKCTC CUCTCMHBIX 3a0oneBanuii. [loHuManue cBA3n MCKAY CUCTCMHBIMHA 3aboire-
BAHWSAMHU U YBEUTAMU UMCCT KIIIOUCBOC 3HAYCHUC IJISL 3(1)(1)6KTI/IBHOFO JICUCHHMS NAIITUCHTOB, CTPAAAIOIIIUMU OT 3TUX

COCTO?[HHﬁ, 1 MOXKXCT IIOMOYb B MIPCAOTBPAILICHUHN CCPHE3HBIX OCHO)KHCHHﬁ, BCAYLIUX K IOTCPC 3pCHUA.

Keywords: uveitis, systemic diseases, rheumatoid arthritis, spondyloarthritis, Behcet’s disease, systemic vas-

culitis, IUIA, SCR.

KutioueBble cj10Ba: YBEUTHI, CUCTEMHbBIE 3a00JIEBaHUs, PEBMATOUAHBIN apTPUT,CIIOHIUIIOAPTPUTHI, O0JIE3Hb

bexuera, cucremunie Backynutsl, FOUA, CKB.

VIMMyHOBOCTIaNTUTEbHBIE peBMAaTHYECKHe 3a00-
nesanus (IBP3) — rereporenHas rpymnmna CUCTEMHBIX
3a0oJyieBaHMi, OOMMH MEXaHW3M Ppa3BUTHS KOTOPBIX
CBsI3aH C HapyIIEHHEM UMMYHOJIOTUYECKOH TOJICpaHT-
HOCTH K COOCTBEHHBIM TKaHSAM (ayToaHTUTeHaM). B ux
OCHOBE JIGXKHUT XPOHUYECKOE BOCIIAJIEHHE U ITPOTPECCH-
pytomue HeoOpaTHMble HapymIeHUs (YHKIMH BHYT-
penHux oprasos [1,2]. Benymum cunapomom sBiis-
€TCsI CyCTaBHOH B BHJI€ BOCHAIMUTENIBHBIX apTPUTOB U
CHOHAMIOAPTPUTOB, KOHCTUTYIIMOHATIHHBIN CHHIPOM B
BUJI€ JMXOPAIKW, MOXYHAaHUA, JIMM(OATCHONATHH H
MOpaKEHHSI IPYTUX OPTaHOB M cHUCTeM. OTINYNTENb-
HOW ocobenHocThi0 VIBP3 sBisercs mynpTHCHCTEM-
HOCTb U MOJIMOPTaHHOCTh NMOPAKEHUS, YKIIAAbIBAIOIIH-
€Csl B YeTKHE JUarHOCTUYECKUE HO30JI0TMYECKHE KPU-
TEpHUU.

CucremMHBIE ayTOMMMYHHBIE 3200JIEBaHHsI Xapak-
TEpU3YIOTCS HEOJIarONpUsTHBIM J)KU3HEHHBIM IIPOTHO-
30M. BBICOKHI pUCK JE€TaNbHOCTHU CBS3aH HE TOIBKO C
«TSDKECTBIOY» CaMOT0 BOCHAIIMTENILHOTO IpoLecca, HO
C Pa3BUTHEM IIMPOKOTO CIIEKTPa KOMOPOHUIHBIX COCTO-
SIHUMH , BKJIIOYasi aTEPOCKIEPOTHIECKOE TOPAKEHUE CO-

CyIOB M apTepPHAIBHYIO T'HIIEPTEH3UIO , HHTEPCTUIU-
abHOE 3a00JIeBaHKE JIETKUX , META0OJIMYECKUI CHH-
JpOM H JIPYTHX.

VBP3 BrimrouaroT B ce0si peBMATOUAHBIA apTPHUT
(PA), cucremnyro kpacHyto BordaHky (CKB), mpo-
rpeccupyronii cucteMusiid ckiepos (CC/), curnpom
[erpena (CII), mauomatudeckue BOCHAIUTEIHHBIC
MuomnaTiu (ToMuMuo3ut/aepmaromuo3ut —[1IM/IM),
antudochomunuaneiii cuaapom (ADPC) u cucreMHble
BaCKYJIUTBI, aCCOLMHPOBAHHbIE C AHTUHEUTPO(DHUIIb-
HBIMHM T[HTOIUIa3MaTHdeckuMu aHtutenamu (AHIIA-
CB), BacKkyJnuTbl KPYIHBIX COCYIOB U HMMYHOKOM-
IUIEKCHBIE BaCKYJIMThI, BapHaOeJbHble BACKYJIUTHI —
6one3nb bexuera u cunapom Korana [2,3].

Otuonorus u naroreHes MBP3 HemocratouHo
n3ydensl. [Ipeamnonaraercs, 4To XpoHHUYECKask BUPYC-
Hast ”HQEKIMs, TeHeTnIecKkre (GpakTopbl (BKIIOYas CH-
cremy HLA u nommmopdusM reHoB IMTOKHMHOB), a
TaKKe BO3JEHCTBHE BHEIIHMX (AKTOPOB, TAKUX Kak
uHpekuun 1 aedexTsl UMMYHOPETYISATOPHBIX Mexa-
HU3MOB, WTPAIOT BAXXHYIO POJIb B PAa3BUTHUU OOJIE3HU.
Oco0oe BHUMaHUE yNEsIeTCs IMTOKUHAM, TAKUM Kak
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®HOa, NJI6, NJI1, NII12, NJI17, u nedexram T-pery-
JSTOPHBIX KJIETOK [4,5,6,7].

IlopaxxeHue opraHa 3peHUs ¢ MHOTOYHMCICHHOM
COCYIUCTON CEThIO, COCAMHUTEIbHO-TKAHHBIMH 3JIe-
MEHTaMHU TaKKe SBISIETCS OPraHOM-MUILIEHBIO MpHU
VBP3 u yacTo MOXeT ObITh IEPBBIM IPOSBICHHEM
ayTOMMMYHHOTO 3a0oJyieBaHus. B ocHOBe nmaroreHeTH-
94eCKO KOHIETIIUU BOBJECUCHHUS IJ1a3 B BOCHAIUTENb-
HBI MpOLECC JIEKUT ayTOMMMYHHBI HMMYHOKOM-
IUIEKCHBIA BACKYJIUT U aHTHHUT COCYAOB CETYATKH, MO-
pakalomKi COCYIOHUCTYIO CTEHKY apTepHON U BEHYI
riasa.

HenaBuuit MeTaanann3, KOTOPBINA OXBaThIBAJI M-
poxuit cnektp MBP3 monrBepaun, uTto mopaxxeHus
IJ1a3 ABJSIIOTCSA PaclpOCTPAHEHHBIM OCIIOKHEHUEM CH-
cTeMHbIX 3a0oneBanuil. [Ipumepno y 18% nanmeHros
C PEBMAaTOUAHBIM apTpUTOM, 26% ¢ rpaHyneMaTo30M
Berenepa, 27% ¢ TUraHTOKJIETOYHBIM apTEPUUTOM,
27% c capkouno3oM, 31% c cucTeMHOI KpacHOH BOJI-
yaHKoH U 35% c aHTH(OCHOIUNMNIHEIM CHHAPOMOM
OTMEYaeTCsl MOpakeHHe Iiasa. JTO JOKA3bIBAET, YTO
rNa3 sBISIETCS 4acTOW BHECYCTABHOM MHIIEHBIO NpHU
UBP3 [14].

IopakeHue ria3 MOXKET NPOSBIATHCS CYyXHUM Ke-
PaTOKOHBIOHKTHBHTOM Iipu Oone3nu lllerpena, oct-
PBIM KOHBIOHKTHBHTOM IPU PEaKTHUBHOM apTpUTE U
cuHzpome PelfTepa, SNHUCKICPUTOM U CKIEPUTOM NPH
peBMaTounHOM apTpure. Ho Hanbosee yacTbM U rpo3-
HBIM NPOSBIICHUEM CHCTEMHBIX 3a00JIeBaHUN SBIIETCS
UPUIOLUKINT ( IEpeTHUN YBEUT), 3aJHIH YBEUT U Ia-
HYBEHT.

IlepBble omucaHWsa NOpPaKEHHWA OpraHa 3pEHHs
omucaHbl eme npu peBmaruzme (6one3nun Coxoub-
ckoro-byiio), mo coBpeMeHHON KiIacCU(pUKAINH- PEB-
MaTH4ecKod 0O0Je3HM cepiua - CHCTEMHOM 3a00ieBa-
HUH COEIMHUTENBHON TKaHH C IPEUMYIIECTBEHHON 110~
KaJgu3alueil B cepAle U CycTaBaX, B OSTHOJOTUH
KOTOPOTO OCHOBHYIO POJIb OTBOAAT [-TeMOJIMTHYE-
CKOMY CTPENTOKOKKY Tpymibl A [8].

Y 0GONBbHBIX PEBMATHUECKOW OOJIC3HBIO Cep/Iia
r7Ia3HBIe TPOSIBIEHUS OBIBAIOT B BUAE SMHUCKIICPUTA,
CKIIEpHTa, peBMaTU4ecKoro yBeura (3-8%), ouaroBoro
XOPHOPETUHHTA, UPUIOUUKINTA. OTMEUaroTCs Cilydan
MaTOJIOTHYECKUX U3MEHEHUH Ha IJ1a3HOM JHE TaKHX,
KaK peTHHOBACKYJIMTHI U PETHHONIATHH, PETPOoOyIh0ap-
HOTO HEBpUTA.

B naneHeimem, no Mepe BbIAEIEHHs pEBMATOJIO-
THH B OTJENBHBIN pa3jield Tepaluy, Iia3Hble MpOosBIIe-
HUS TIPU CHCTEMHBIX 3a00JIeBaHUSIX CTAIH OMHUCHIBATH
npu MHOTHX VIBP3, 3HaunTeNbHAS 07 KOTOPBIX MPHU-
XOJIUTCS Ha YBEHTHI.

HewnndeKknnoHHBI yBEHT mpeacTaBiseT co0oi
3HAYUTEIbHYI0, HEJIOCTaTOYHO H3YYCHHYIO MNPHIHHY
HeoOpaTHMOM MOTepH 3peHusl y MAIMEeHTOB, CTPaaalo-
MIMX UMMYHOBOCHAJIUTEIbHBIMI PEBMAaTHUECKUMH 3a-
ooseBannsivu  (MBP3).  Knaccudukanus —yBenTos,
npeIokeHHast paboueil rpymmoi sxcreproB SUN
(Standardization of Uveitis Nomenclature Working
Group) B 2005 rony, BKItoUaeT nepeHul (MpUT, UpHU-
JOLIMKIINT, TIEPEIHUI IUKIINT), CPeIHUN (TapCIIaHuT,
3aJIHUH IIUKIIAT, BUTPEUT) U 3aHUIN (0U4arOBBIN, MYJIb-
TH(OKATBHBIN W 11U GY3HBIN XOPHOUANT, XOPHOpPE-

TUHNT, PETHHOXOPHOWUINT, PETHHNT, HEUPOPETHHHUTY-
BEWTHI), a Takke manyseut [9,10]. YBeuts! knaccudu-
LUPYIOTCS IO XapakTepy Te4eHus (OCTpble, XpOHHYE-
CKHe, DPELMIUBHUPYIOIINE), AKTUBHOCTH BOCIIAJICHUS
(aKTUBHBIE WM B PEMHCCHH) M YHCIY MOPaKCHHBIX
a3 (OMHOCTOpPOHHHME WM IBycTopoHHue). Cyiie-
CTBYET TaK)Ke MNOJpPOOHasi KiaccupUKauus, Npeaso-
xenHas International Uveitis Study Group B 2008 rony,
YUHTHIBAIOIIAS] MTPOUCXOKACHNE YBEUTOB (MHQEKITH-
OHHbIE, HEMH(ECKIIMOHHBIE, MaCKapaJHbIC CHHAPOMBI)
[11].

VYBeut - crnoxkHoe 3aboneBanue, 00yCIOBICHHOE
TEHETUYECKOM NPEAPACIONOKEHHOCTBIO U B3aUMOEH-
CTBHEM I'€HETHYECKHUX, UMMYHOJIOTHYECKHX M OKpYKa-
roumx (akropos. 'enbl, Brkimouas HLA-B, ERAPL,
NOS2 u IL23R, urparoT xmoueByo poib. BpoxaeH-
HBII UMMYHHTET, BKJIIOYasl [IUTOKMHBI M PELENTOPHI,
aKTHBUPYET UMMYHHBIE KJIETKH (Makpodaru, aumdo-
LUTBI, IUTA3MaTUYECKUE KIICTKH), BBI3bIBAsl BOCIIAJICHHE
BHYTPEHHHX 000J0YeK TIJIa3, NposBIsiomeecs mbo
muddy3Hoi MHPUIBTpanued (PU HErpaHyIeMaTo3-
HOM THIIE), JTHOO 00pa3oBaHHWEM OYaroB WHQUIBTpPa-
mun (IpU TPaHyJIEMaTO3HOM THIIE). DTO TMPHBOIUT K
pa3pyleHuio TKaHel, oOpa3zoBaHnio (HUOPO3a, HOBBIX
cocynos u arpocun [12,13].

VYBeuThl MpU CHOHAWIOAPTPHUTAX, ICOpUATHYE-
CKOM apTpuTe, HeCeUU(pHIECKOM SI3BEHHOM KOJIUTE,
6onesnu Kpona, Oomesnu bexuyera oObeaWHEHBI 00-
LIMMH TaTOT€HETUYECKMMU MEXaHU3MaMHt C THIIENpO-
nykuuein ®HO-anbda 1 reHeTHUECKO AeTepMEHUPO-
BaHHOCTBIO AaHTHTCHOB TrucTocoBMecTuMoctd HLA B
27 n HLA B 51 [15,16].

OmnwcaHsl pa3BUTHE YBEUTOB IIpH cuHApoMe biay
(ceMeWHBII CHHOBUT, TpaHyJIEMaTO3HBIH YBEUT U JIEp-
MaruT), 6os1e3nu Kasacaku, 6osesnn Jlaiima, HOMU /]
(HeoHaTanbHOE MYJIBTHCHCTEMHOE BOCIAJIHUTEIHHOE
3a00yieBaHNE), PEIUIUBUPYIONIEM TOJUXOHPHUTE,
capkougo3e, cuHapome CBHUTa, CUCTEMHOH KpacHOM
BOJIYaHKE SI3BEHHOM KOJIUTE, BaCKYJIUTaX, 00JIe3HU Y U-
nmra [17].

VBeur yaiie Bcero HauumHaercs g0 40 mer, oco-
OCHHO y neTel (IOIIKONBHBIM BO3pAacT y JOEBOYEK H
IIKOJIBHBIM BO3PACT y MAJIBYHKOB) C IOBEHUIIBHBIM PEB-
MaTOHM/JHBIM apTPUTOM. Y HMAaIMEHTOB CO CIIOHAMIOAPT-
pUTamMH OOJIBIIMHCTBO CIIy4aeB pPa3BUBAETCSI B BO3-
pacte ot 19 no 40 net, B TO BpeMsl Kak y NallUEHTOB C
PeBMATOMIHBIM  apTPUTOM HaWOOJbIIas —dYacToTa
HavaJia 3a00J1eBaHMs IPUXOJMUTCS Ha Bo3pact ot 41 1o
50 ner [18]

Bonee monpoOHOro paccMoTpeHHs TpeOyroT
MBP3, koTopble Haie BCEro COMPOBOKIAAIOTCS yBEH-
TOM.

CroHIMII0apTPHUTHI - TpyIa 3a00JIeBaHMI C BOC-
TaJieHneM TI03BOHOYHHKA, Nepr(eprIecKux CycTaBoB
U CBS30K, BKIIIOYAsl aHKWJIO3MPYIOIIUH CIIOHIMINT U
TIcopuaTn4eckuii apTput. CBS3b C YBEHTOM O0YCIIOB-
JieHa o01eil IMMYHOJIOTHYECKON M TeHEeTHYECKOH oc-
HOBOW. YBEHT NpH aHKHJIO3HUPYIOLIEM CIIOHJUINTE
OOBIYHO MPECTABIISET OJJHOCTOPOHHNI NPUIOLNKIINT,
HauynHaeTcs B iepBoie 10 et 3a6oneBanus (84,4% ciy-
qaeB). Y 25% ManueHTOB YBEHUT YacTO PEIHINBUPYET
(6omee 2 obocTpeHuit B rom), U y 1/3 BO3HHKArOT
OCJIO)KHEHHUSI CO CHIDKCHHEM 3peHus. [lalueHTs c



Danish Scientific Journal No77, 2023

43

HLA-B27 mo3uTHBHOCTHIO UMEIOT MEHEE OJIAarONPHSIT-
HBII MMPOTHO3 M pe3yabTaThl JeueHus [19,20].

YBeuT, oATBEPKACHHBIH O TaIBMOJIOIOM, OTHO-
CHTCS K YHCITy KJIacCU(HKaMOHHBIX KpuTepueB ASAS
(Assessment  of  Spondyloarthritis  International
Society), UCTIONB3YIOMUMCS U1l AMATHOCTHKH akcCIA
u nepudepuyeckoro CnA [20-21].

Octpriit mepennu yseut (OIIY) — nHanbGonee
yactas (opma yBeuta, B 50% ciydaeB acconuupyro-
masics ¢ HLA-B27 . Yame OITY BcTpedaercs y manu-
enroB ¢ AC (y 25-40%), pexxe Habmromaercst mpu [IcA
u PeA (y 25%), aptpurax, acconunpoBaHHbIX ¢ B3K
(10-36%). Kinmanueckwue nposienenws mpu OITY Beipa-
JKar0TCS OAHOCTOPOHHUM BHE3aIHBIM TOKPACHEHHEM,
601110 B T1a3y, HApYIIEHUEM OCTPOTHI 3pEHHUS, CBETO-
6os3HBI0. B nanbHelinieM, BOBIEeKaeTCs KOHTpajarTe-
panbHbli a3, Y 80% nanuenTos ¢ OITY nopaxarorcs
o0a riasza, Ho He oJHOBpeMeHHOo. Oxoio 50% Bcex ciry-
4aeB PeLUIUBUPYIOILEr0 OJHOCTOPOHHETO yBEUTa ac-
comuupyerca co CnA. [pyrue cumnromel CoA
0OBIYHO MPEIIICCTBYIOT YBEUTY, oqHaKo y 11,4-26,4%
nanueHToB CITA MOXeT e00THPOBaTh ¢ yBeuTa. [lpu
B3K kumeuHsle CHUMITOMBI dYalle MPEIIIeCTBYIOT
TJIa3HBIM, HO YBEHT MOKET HaOJIIoAaThcs U B AeOroTE
3a0oeBaHus, JINOO TMOSBUTHCS B TEUCHUE TEPBBIX JIET
601€3HM HE3aBHCUMO OT KUIIIEYHBIX CUMIITOMOB.

IOBeHunbHeIN unnonatuueckuii aprput (FOMA) -
XPOHMYECKOE BOCHAINTENIFHOE 3a00JIeBaHNE CYyCTaBOB
y JleTel U MOAPOCTKOB. YBEUT, BHECYCTaBHOE MPOSB-
neaue IOUA, pazBuBaercs y 10-30% mnamnueHToB,
yamie y TeX C OJMTOapTHKYISIPHBIM MTOPaKEHUEM CY-
CTaBOB U TOJIOXKHUTEIBHBIMU pe3yiIbTaTaMH Ha aHTH-
HykneapHsle antutena (AHA). JlmarHoctnka yBewTa
MOXET OBITB CIIO’KHOH, TaK KaK OH MOXET MPOSIBISITHCS
6e3 CUMITTOMOB HJIH C JIETKOH cuMrTomatukoi. [pe-
obnanaromeit GopMoii SBISIETCS TEPEIHUI YBEHT, Ta-
KOH Kak WMpUT WIH HPUAOUUKIUT (95% ciiydaes).
Penko BcTpeuatorcest nepudepuueckuii ypeut (4%) u
nanyseuT (1%). Y GonmbmnHCTBa TaeHToB (78-85%)
o0a ry1a3a MojBep>KeHBI MOPAKEHUIO, U YBEUT MMEET
XPOHMUYECKHUH XapaKTep.

I'ma3Hble MPOSBICHUS SBISIOTCS YAaCTBIMH U Xa-
paKTEepHBIMH TIPH CHUCTEMHBIX BackyiuTax. Cucrem-
HBIE BaCKYJINTHI IPE/ICTABISIFOT COO0H pa3HOOOpa3HyIo
rpymmny 3a00JeBaHUM, XapaKTePU3YIOMNXCSl BOCTIaJe-
HHEM CTEHOK COCYJIOB. J[ysl HUX XapakTepeH Jero4Ho-
MOYEYHBI CHHAPOM, FeMOpPPAarndecKue aJbBEOJIHTHI,
JECTPYKINH € MOJOCTSAMH , BCIIEICTBHE 00pa3oBaHHe
MOJIOCTeH Ha MeCTe I'paHyJeMaTO3HOTO BOCIHAIEHHS,
pa3BUTHE OCTPOTO MOYEHYHOT0 MOBpexkaAeHus. Hapsany ¢
STHMHU CEPbE3HBIMH CHMIITOMaMH, O(TambMoIOTHYe-
CKHE TPOSBICHUS YacTO BKIIOYAIOT B ce0s KOHBIOHK-
THUBUT, CKIIEPHT, SIHICKIEPUT, TepupepuIecKruil I3BeH-
Hblit keparut (I15K) u ysewur. Iopaxxenne rna3
MOXeT BcTpedarbcsi npu Oone3nn bexuera (Bb),
AHIIA-acconuupoBaHHBIX BAaCKYJIHNTax: 303MHO(MIbE-
HOM Tpanyiemarose ¢ nonuanruurom (OI'TIA), muxpo-
ckormmueckoM nosiuanrunre (MITA), y3enkoBom nonu-
aprepunte (YII), 6onesun KaBacaku 1 penkom rumno-
KOMIUIEMEHTEMHYECKOM  YPTHKapHOM  BacKyJHTe
(antu-Clg-Backynut). OpOHTaNBHBIA TpaHylIeMaro3
BcTpeuaercsi B 28—87% ciydaes, epeHAN YBEHUT — Y

10-20%, a 3aaHUIl yBEUT C KPOBOUIIUSHHUIMH B CET-
yatky — y 5-12%.

bonesnp bexuera (bb) - xpoHuueckuil cucrem-
HBI BacKyJMT C Pa3HOOOPa3HBIMH MPOSBICHUSIMU.
VBeutsl npu bb xapaxktepu3yroTcss BHE3alHbIM Hada-
JIOM, YaCTbIMH PELUIUBAMU U CEPbE3HBIMU (PYHKIIHO-
HaIBHBIMU  TOcneAcTBUAMU. [lopaxeHue 3peHus
HaOoaercs B epBble 2 rojia 6ose3nu. Yeeut npu bb
OOBIYHO TIpeACTaBIACT COOOH HerpaHyIeMaTO3HbIH
3aJHUI ABYCTOPOHHUH YBEUT U AHYBEUT C PA3BUTHEM
OKKJIFO3MOHHOTO ~ PETHHOBAcKyimnuTa.  OCIIOKHEHUS
BKJIFOUAIOT OTCIIOWKY CETYAaTKH, KATapaKTy W BTOPHU-
HyI0 TiaykoMmy. I'mnommon Berpedaercs y 20-30%
6ospHbBIX BB 11 yacTo conpoBoXkaeTcs THKEIBIM HOpa-
YKEHHEeM ceTdaTku. [TalueHTsl Takxke MOTyT UMETh IO~
paKeHUE CIM3UCTHIX, aQTO3HBIA CTOMATUT, U3bsA3BIIE-
HUSI TEHUTAIUH U KOXHBIA cHHApPOM. OOHapyxeHHe
HLA B51 sBisieTcss UMMYHO-TE€HETUUECKUM MapKepOM
bb.

PesmaTonansrii aptput (PA) npencrasmisiet coboit
pacIpocTpaHeHHOE U Cepbhe3HOE 3a00IeBaHNe, MPOSB-
JISIFOIIEECS SPO3UBHO-ICCTPYKTUBHBIM apTPUTOM H I10-
pakeHHEM BHYTPEHHHMX OPraHOB: JITKUX B BHJE HH-
TEPCTUIMAIBGHOTO TOPAXXEHHUs, MOYeK ¢ HeppuTHIe-
CKUM  CHHIPOMOM, KOXXHOTO  BacKyiauTa |
noyiiHeuponatuy. Jnsg geTed U JIML MOJIOAOIO BO3-
pacTa XapakTepHbI CHCTEMHBIE BapHaHThl PEBMaTOU/-
HOTO apTpHTa C JINXOPAAKOH, KOHCTHUTYIMIHAIBHBIM
CHHIPOMOM, MuOTpodueiito. Okono 16% maiueHTos,
cTpafaronmx ot PA, Taxke UMEIOT NMopakeHue rias,
KOTOpOE SIBISIETCSI OJJHAM M3 BHECYCTAaBHBIX IPOSBIIE-
HUH 3TOrO 3a00NeBaHUs. DTO MOpaKCHHE Tia3, Kak
TIPaBUJIO, POSIBISIETCSI CKIICPUTOM H ITEpUPEPHIECKAM
SI3BEHHBIM KEPAaTHUTOM , HO TaKK€ MOTYT BCTPEUaThCs
PETHHOBACKYJIUT U XOPUOUANT, XOTS M PEXe.

CucremHas kpacHas Boimdanka (CKB) mpencras-
neT coboil cucTeMHOe ayTOMMMYHHOE peBMaTHYe-
cKoe 3aboJyieBaHUE, MPOHCXOXKIEHUE KOTOPOTO OCTa-
€TCs HEM3BECTHBIM. bOJICIOT MpenMyIiecTBEHHO MOJIO-
JIBIE JII[A KEHCKOTo Toa. MHOroobpasnue CHHAPOMOB
npu CKB BKIIIOYaeT MOTUCEPO3UTHI, HEHPOTHUESCKHUIH
CHHJIPOM, MOJHAPTPHUT JKaKKy, COCYAUCTBIE pacCTpO-
cTBa B Buje cunapoma PeitHo, nopaxenue LIHC c cy-
JOPO’KHBIMH TIPHCTYNaMu, MHETUTEL. CaMBIM 4acThIM
SIBIISIETCSI TTOPAXXEHUE KOXKH T10 THITy CKYJIOBOW 3pH-
TeMBbI «0aboukmy», muddy3Hoit amutonennun CucTeMHas
kpacHas Bomdanka (CKB) - 3To ayromMMyHHOE 3200-
JIeBaHHE, Yallle BCEro IOpaKarollee MOJIOJBIX JKEH-
muH. [Tpumepno y 25-50% manuentoB ¢ CKB Bo3Hu-
KaloT IJIa3HbIE TPOSIBIICHNS, KOTOPHIE BKIIIOYAIOT PETH-
HOBACKYJIUT, XOPUOUIUT, ONTUUECKUNA HEBPUT, CYyXOH
KEePaTOKOHBIOHKTHBHT, SMHCKIEPHUT, CKIEPUT M MHUK-
poaHeBpH3MBI.  AHTH(OC)OIMIUAHBIE  aHTHTENA
(ad®JI) urparoT ponb B pa3BUTHH TJIA3HBIX OCIIOMKHE-
HUI, TaKUX KaK Ba300KKJIFO3MOHHAs PETUHONATHS U OK-
KITFO3UU COCYIOB.

Tepanus yseutos npu MBP3 nanpasnena Ha na-
TOTEHETUYECKYIO TEPAIHIO U MPEKIE BCETO, 3aKIIH0Ya-
eTcsl B JISYeHUH OCHOBHOTO 3a00seBanus1. Bonpocsr J1o-
KaJIbHOM U CUCTEMHOM Tepanuu B MOCJIETHUE TOJIbI 10-
CTHIVIN 3HAYUTENBHBIX YCIEXOB C IIOSBICHHEM
BO3MOKHOCTH ITPUMEHEHHSI MMMYHOCYIIPECCUBHOH Te-
panuy ¥ TeHHO-WHXEHEPHOH OMOJIOTHYEeCKOH TepamniH,
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YTO CTaJI0 BO3MOXKHBIM, OJIarofapsi H3y4eHHUIO aTore-
He3a ¥ posii akTopa HEKpO3a OIMyXoiH anbda B pas-
BUTHU YBEHUTOB.

Jledenue yBEWTOB NHpPH CHOHIWIOAPTPUTAX 3a-
KJII0YaeTcsl B MPUMEHEHUH MECTHBIX TIIIOKOKOPTHKO-
CTEpPOMJIOB B BHUJIE INIa3HBIX Karenb. OnHako B Ooiee
CEpPBE3HBIX CIIy4asX MOXKET MMOTPeOOBATHCS BBEICHUE
TJIIOKOKOPTUKOCTEPOHIOB MEPHOKYIIPHO M HazHade-
HHE BBICOKHX CHCTEMHBIX J03 TIIFOKOKOPTHKOCTEPOH-
noB (mo 60 mr/cytku).MlHOTIa IpUMEHEHHE TPOTHUBO-
BOCHAJIUTENBHBIX MPENApaTOB HECTEPOUIHONW TPYIIIIBI
(HIIBII) MoxeT moMOYs YMEHBIITUTH BOCIIAJICHHE YBe-
uTa, HO Oornee F((PEKTUBHBIM CUHTACTCS HCIIOIB30Ba-
HHe cynb(acana3vHa il MPEeJOTBPAILECHUS PELHaN-
BOB. B mocienHue rop1 HAKOMIIEHO Bee OOJIbIIE T0Ka-
3aTenbcTB  3(P(HEKTUBHOCTH HWHTHOUTOPOB (hakTopa
Hekpo3a omyxonu anbpa (PHO-0) B crnepkuBaHHU
pasButus yBeuta. Eciu ogue u3 naruburopos ®HO-o
HE IPUHOCUT 7KeJIaeMOro pe3yJibTaTa, TO pacCMaTpUBa-
eTcsl BOBMOXHOCTh Iepexoja K APYroMy WHTHOUTOpY
OHO-o.

Jns xonTpons Bocnanenus npu FOUA, B nepsyto,
MPUMEHSIOT MECTHO TIIIOKOKOPTUKOCTEPOHIBI, a TIPH
TSDKEJIOM TEUCHHH YBEHTa MOXKET NMOTpPeOOBaTHCS CH-
CTeMHOE JIeueHHe. MeTooM BbIOOpa JUIs JICUeHNUS yBe-
UTOB, accouuupoBaHHBIX ¢ IOUA, sBisercs merto-
Tpekcar. Ecim MeroTpekcaT oOKa3bIBaeTCs HEIOCTa-
TOYHO  S((PEKTHBHBIM B  JICYCHUH  YBEHTOB,
accouuupoBaHHbix ¢ FOUA, uto Habmogaercs y 20-
30% nanMeHToB, TO PEKOMEHyeTCsl IPUMEHEHHE Ono-
JIOTHYECKUX TPENapaToB, MPEX/e BCETO anannmMmymada
WM TOMMMyMaba. B CBsI3M ¢ cOBpeMEHHBIM MOHUMa-
HHEM NPUYUH Pa3BUTHS IOBCHWIBHOTO WAMONATHYE-
CKOTO apTpUTa M €ro CBS3M C YBEHTOM, NPUMEHEHHE
OGMONIOrMYecKol Teparuy CTAHOBHUTCS Bce Oojee aKkTy-
anpHBIM. Oco0eHHO BhIIEnseTcs: 3PPEKTUBHOCTD a/ia-
nuMyMa0a B JIEYEHHH PEeBMATOMIHOTO YBEHTa, KOTO-
PHIil He pearupyeT Ha TPaJWIHOHHbIE TPOTHBOBOCTIA-
JUTEIbHbIE npenapatsl. PekomenayeTcs
KOMOMHHUPOBaHHAsI TEpaIus C HCIOJIb30BaHHEM OHO-
JIOTHYECKHUX MPEMapaToB sl KOHTPOJIS TSXKEIOTo yBe-
uta [19,20]. PerynsipHoe MOHHUTOPHUPOBAHKE TJIA3HOTO
JTHa BAXHO IJISI OOHAPY)KEHHS XOPHOPETHHAIBHBIX U
COCYIMCTBIX U3MEHEHHH, KOTOPbIe MOTYT BOSHUKHYTb
IIPU yBEUTE, CBA3AHHOM C IOBCHWJIBHBIM HAMOIIATHYE-
CKHUM apTpPUTOM. OTO TIO3BOJISIET CBOEBPEMEHHO BBI-
SBUTH CTETIEHb MMOPAKCHUS U NPHHATH HEOOXOMMBbIE
MepBI JiIs coXpaneHus 3penus [21].

C ucmnonb30BaHNEM T'€HHO-WH)XXEHEPHBIX OMOIIO-
TMYECKHX MPENapaToB B JICYEHUH CUCTEMHBIX BaCKYyJIH-
TOB, B YaCTHOCTH, PUTYKCHMaba, IPOUCXOANT 3HAUH-
TEJNBHOE YIyYIICHHE IPOTHO3a TSI MAIIHEHTOB C TSKe-
JBIMH O(pTAIEMOJIOTHYHCKUMH OCJIOKHEHHSIMU B BUJIE
YBEUTA U BACKYJIUTA ceTYaTKu [22].

[TpumeHeHne UIMMYHOCYNIPECCHBHON M POTHBO-
BOCNANMUTENBHON Tepanuu B bb HampaBneHo Ha noctu-
JKEHUE PEMHCCHHU U CHIDKEHHE YacTOThI PELUIMBOB, HO
MPOLIEHT CJIETIOTHI BCE €llle OCTaeTcsl BoiIcokuM [23]. B
cootBercTBUM ¢ pekoMennanusamu EULAR (Espomneii-
CKasl JUra MpOTHB PEBMAaTH3Ma), NAllMEHTHI, CTPalalo-
e ot bb u uMmeromue BocnanuTenbHbIE IPOSBICHUS
B 3a/IHEM CErMEHTE TJla3a, JOJDKHBI IMOJTydaTh a3aTHO-
npua (A3A), uuknocnopun (IlcA), wunbepdon-O

(U®H-0) m uHrHOUTOPHI hakTopa HEKPO3a OIMYXOJIH
anpda (PHO-a) [24-26].Cy1mmiecTBYIOT TakxKe TpeBa-
pUTENIbHBIE JaHHBIE O IPUMEHEHUH JPYTUX JICKapCTB,
TaKMX KaK MHIMOUTOPBI MHTEpJICHKIHA-] (aHAKMHpa U
KaHaKMHyMa0), HHI'MOUTOP MHTEpIICHKIHA-6 (TOCHIIH-
3yma0) ¥ MHrUOUTOPHI MHTEpIeiikiHA-12/23 (ycTeku-
HyMma0), B JedeHnH pedpakTepHbIX GopM yBenTa npu
BB [27-29].

JIns yCHemHoro JIe4eHus MOpaKeHUs Iiia3 Mpu
PA gacto ucnons3yroTcs 6a3ucHBIE TPOTHBOBOCTIAIH-
tenpHbIe penapatsl (BIIBII), «3010TEIM cTaHTAPTOMY
KoTOopoit siBisiercst MmetoTpekcar (MT). Tem He MeHee,
6osee OBICTPOE U CTOWKOE YITyUIIeHHE COCTOSHUS TIa3
y manueHToB ¢ PA 4acto HaOmomaeTcst npu npruMeHe-
HUM T€HHO-WH)KCHEPHBIX OMOJIOTMYECKUX ITperapaToB
[30].

Jleuenne mnopaxenust rnaz npu CKB 00buHO
BKJIIOYaeT B ce0sl HMCIIOJIb30BAHHUE TIIIOKOKOPTHUKOCTE-
pounos (I'K) mis cMmsrdeHuss cUMOTOMOB HEpPEIHEro
YBEWTa, CKJICPHUTA, JHUCKIEpUTa. B cirydae cepbezHoro
TIOBPEX/ICHNUSI CETYATKH (PETHHOBACKYIHUT, XOPHOH-
JIAT), ONITUYECKOTO HEBPHUTA M JEMHUEIHHU3UPYIOIIET0
OINITHKOMHMENINTA TpeOyeTcsl akTUBHAS HMMYHOCYIIpEC-
cuBHas Tepamus Beicokumu no3amu 'K, a taxke apy-
THMH TIperapaTaMu, TakuMu Kak LIcA, mukogeHnonar-
Modernn (MM®), azarnonpus (A3A), purykcumad u
6enmumymab [32,33].

3akaiouyeHue: 3HAYMMOCTb YBEUTOB IIPH peBMa-
THYECKHUX 3a00JIEBaHUIX 3aKII0YAETCS B UX IOTEHIIH-
QIBHOM CEpPbE3HOCTH U BIUSHUM HA 3pUTEIbHYIO (QYHK-
LU0. YBEUTHI, Pa3BUBAIOIINECS B KOHTEKCTE ayTOMM-
MYHHBIX COCTOSIHMH, MOTYT CTaTh 3HAYUTEIbHBIM
OCJIO)KHEHHEM, TpPeOYIOIMM 0c000r0 BHUMAHHUA H
KOMIUIEKCHOTO noaxozaa. B3anmonelicTBue crienyuanm-
CTOB, TaKMX KaK PeBMATOJOTOB M 0()TaIbMOIIOTOB, Ur-
paeT KIIIOUeBYIO poib B 3((GEKTHBHON IHAarHOCTHKE,
JICYCHUH U MOHHMTOpUHre yBeuTOB. COTPYJHHYECTBO
MEXAy ATHMH CHELUATMCTaAMU I103BOJSET JOCTHYb
paHHero oOHapy)KeHHs W KaK MOXXHO paHblIe HayaTh
aJIeKBaTHOE JIEYCHUE YBEHTOB. PeBMArojiorn MOTYT
HaIpaBJIATh MAUEHTOB Ha O(TanbMOJOTHUecKHe 00-
CJIEIOBAHUSI JJIsi MOHUTOPHUPOBAHHSI COCTOSTHUS TJ1a3 U
CBOEBPEMEHHOTO  PEarupoBaHUs Ha  BO3MOJXKHBIC
ocinoxxHeHus. OPTanbMOIIOTH, B CBOIO OYEpEb, MOTYT
00paTHTh BHUMaHNE HAa NPU3HAKH yBEUTa M CBOEBpE-
MEHHO HH(OPMHUPOBATH PEBMATOJIOTOB /ISl KOPPEKINHT
JIeYeHUs] OCHOBHOTO 3a00ieBaHust. Tako  cOBMeCT-
HBIH ITO/IX0J1 CIIELATIMCTOB oOecneynBaeT Oosee mo-
HOE U KOMIIETEHTHOE YIPaBJICHUE Mal[IeHTaMU C yBe-
UTaMHU IIPU CUCTEMHBIX ayTOUMMYHHBIX 3200JI€BaHUsIX,
CIIOCOOCTBYSI MPEIOTBPAIICHHIO OCIOKHEHHI M cOXpa-
HEHUIO 3PUTEIbHON (QYHKIIHH.
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T'ocyoapcmeennoe agmonomuoe yupexcoenue 30pagooxpaHeHust
«Pecnybruxanckas knunuyeckas donvuuya Munucmepcmesa

Brun H3y4eHs! OTHaNICHHBIC PE3YIIbTAThI JICUCHUS
MAIMEHTOB C YIIIOBBIMH JeopManusamMu KocTet, oopa-
3YIOIIKX KOJICHHBIA CYCTaB, MPOJICICHHBIX B OTIEINe-
HUM JeTckoi opromemun ['AY3 «PecmybmikaHckas
KIMHIYecKas oonpHAUNA» M3 PT TpaaumuoHHBIM CHIO-
coboMm 1o Metony Mmuzaposa, — 27 MalUEHTOB B Iie-
puon g0 1981 mo 2003 rr. (rpynmna cpaBHeHwus ). Taxxke
OBLTM M3YYEHBI OTNAJICHHbIE Pe3yJbTaThl JIeUeHHus 15
MAIUEHTOB TOH JK€ HO30JIOTHH, MPOJICUCHHBIX armnapa-
TOM coOCTBEeHHOH paszpaboTkm B mepuon ¢ 2008 mo
2017 rr. (cobcTBeHHas Tpymna). Y BCeX MAUEHTOB C
JnepopManusIMu KOcTel, 00pa3yIomuX KOJICHHBIH Cy-
CTaB, IPUYMHAMY OBUIH MOCTTPAaBMATHYCCKHUHA WITH TI0-
CTOCTCOMHETUTHICCKHIA TIporiecc, aedopMarus mpe-
BhIIIaJIa BO (DpOHTANBHOM IuockocTH 30 rpamycos.
CpokH OTHAJICHHOTO HaONIOJEHUS B COOCTBCHHOM
rpyInIe NaueHToB coCTaBWiIM oT 4 10 15 ner.

VY 16 manueHTOB, ONEPUPOBAHHBIX TPATUIHOH-
HbIM MeTosIoM Wnuzaposa (rpynmna cpaBHeHUs ), ObLIO
BBISIBJICHO, YTO BOCCTAHOBJICHHE OHMOMEXaHHUCCKOM
OCH KOHEYHOCTH MPH yCTpaHeHHUH 1ehOpMaIIiy 3a CHeT

30pasooxpanenus Pecnybnuku Tamapcmany
https://doi.org/10.5281/zenodo.10054549

(hopMUpOBaHUS KIWMHOBHIHOTO AUCTPAKIIMOHHOTO pe-
reHepara B CHIIy 0COOCHHOCTEH MeToa He OCYIIeCTB-
seHa. Cyns 1o peHTreHorpaMMam JI0 OIepalnuy U Mo
OKOHYAaHUH KOPPEKIUH AeHOopMaIiy, HapyIIeHHE OCH
JaKe YCYTyOIsiIock. DTO OOBICHACTCS TEM, YTO OCO-
OCHHOCTBIO TPATUIIMOHHON KOMIIOHOBKH aIllapaTa
Wnuzapoa, NpUMEHEHHON B ATUX CIIy4asiX, SBJIAETCS
OTCYTCTBUE BO3MOXKHOCTH BOCCTAHOBJICHHS OHOMexa-
HUYECKOM OCH KOHEYHOCTH. B 3TOM 3akitouaercs npu-
YUHA TIEPErpy3KH OJHOTO M3 MBIIIENKOB Oeapa B TO-
CJICOTIEPAalIMOHHOM TIEPHUOJIE, Pa3BUTUS PAHHETO TIO-
HapTpo3a MW MHBAIUJHOCTH MaUUeHTa. Y JTHX
MaUEHTOB PAa3BUWIICS BbIPAXXEHHBIA TOHAPTPO3, MSTE-
PBIM M3 HUX IPOU3BEIEHO IHAOINPOTE3UPOBAHUE CY-
cTaBa Mo OKOH4YaHuH pocta. CleyeT OTMETUTh, YTO Y
JAHHOW TPYIIBl MAIUCHTOB HMCXOIHAs IeopMarus
ObLIa MHOTOIUTIOCKOCTHOH U BO (DPOHTAIBHOM TLIOCKO-
ctu npesbimana 30 rpagycoB. Bece 3Tu manueHTs 1ie-
peHecIn OCTPBIM TeMAaTOTeHHBIH MeTa’nu(U3apHBINT
OCTEOMHEINIUT B TUCTATBHOM OTJele OeIpa UK B IIPOK-
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CHUMAaJIbHOM OTJIEJIE TOJIEHU B IEPHOJ HOBOPOXKIEHHO-
CTH WJIM HEpBOro roaa >xu3Hu. OHU XapakTepu3oBa-
JIMCh MHOTOIIJIOCKOCTHOW JedopManueii obaacti Ko-
JICHHOTO CcycTaBa HauOOJbLIeH BBIPaKEHHOCTU CpPeld
BCEX HAOJIOIaBIIMXCHL.

IIpuunHO# OTCYTCTBUS BOCCTAHOBIEHHS OCH KO-
HEYHOCTH SIBJIIETCS TO, YTO MPHU HCIIOJIH30BaHUU ara-
paTHOro MeToja JIeUeHHs IPU KOPTUKOTOMUM OJMH U3
KOPTHUKAJIBHBIX CJIOEB KOCTH IOJHOCTBIO HE MEpeceKa-
ercs, (OpMHpPOBaHWE ANUCTPAKIHOHHOTO pETeHEpaTa
TPeyronbHOH ()OPMBI TPOU3BOIUTCS OTHOCHTEIHLHO
HETEPECEYEHHOT0 KOPTHKATIBHOTO CJIOSI KOCTH C Omepe-
JKAKOIUM TEMIIOM IUCTpakuuu. He momHoCTBIO mepe-
CEUCHHBIH y4acTOK KOPTUKAIBHOTO CJIos MeTaduza sB-
JISIETCsI TOUKOM BpaIlleHHUsi OCTEOTOMHUPOBAHHOTO (par-
meHTa. [Ipu aToM opmupyercs perenepar Tpedyemoit
TEeOMETPUH B 3aBUCHUMOCTH OT BEJIMUUH KOMIIOHEHTOB
nedopmanun. [TonoGHbIE MPOGIEMBI MOTYT BO3HUKATh
U NIpU JUHEHHOM yJUIMHEHHM CETMEHTOB HIDKHEH Ko-
HEYHOCTH.

IIpu ucnonp30BaHUM MITATHBIX KOMIIOHOBOK afl-
[apaToB HOPMaJIM3alUU OCH U OMOMEXaHUKHHIDKHEH-
KOHEYHOCTHUIPUIIPUMEHEHNHAIIAPAaTHOT OJICYEHUS /I
JSIMCTIPaBIICHUSIMHOTOKOMITOHEHTHOH  tepopMannu
JIOCTUYb HEBO3MOXHO. be3 npuMeHeHns JONOIHUTENb-
HBIX Y3JI0B HapyLIeHHE OCH KOHEYHOCTH HEU30€XKHO
ycyrybnsercs. [loaTromy npu ieueHNH JaHHOW KaTero-
PHH TaLMEHTOB HEOOXOAMMO TLIATENIFHOE MpeoIepa-
IIHOHHOE IJIaHWPOBaHHeE. [[J1g 3TOro MBI HCIIOIB30BAIIH
METOJ TOCTPOCHHUS OOBIYHBIX CcKuarpamm (puc. 1)
PEHTTCHOBCKMX CHUMKOB 00JIACTH KOJICHHOTO CyCTaBa
C LENBI0 M3Y4EHUsS MPOXOXKACHUS OCH KOHEUYHOCTH U
JUISL OTIPEZCIICHHs BEIMYNHBI HEOOXOIMMOTO Iepeme-
IIEHUs OCTEOTOMHPOBAHHOTO (pparMeHTa 3anHTEpeco-
BaHHOTO CErMEHTa B LENSAX BOCCTAHOBIIEHUS OCH KO-
HEYHOCTH B Ipoliecce KOPPeKnu aedopmanu.

Lens uccienoBanusi — pa3pabOTKa TEXHOJOTHH
YCTpaHEHHUS MHOT'OIUIOCKOCTHBIX ieopManuii KOCTeH,
00pa3yIoMmKX KOJEHHBIH CyCTaB, C yU€TOM BOCCTAHOB-
JICHUS OCU KOHEYHOCTH.

MaTepuaabl U MeTOABI HCCIeJOBAHUS

[lonmyyeHHble M TpOAHAJIM3HPOBAHHBIE OTpHUIlA-
TeJIbHBIE pe3yIbTaThl teueHusa y 16 n3 27 (59,25%) na-
IIMEHTOB, ONIEPUPOBAHHBIX TPAJUIHUOHHBIM CIOCOO0M
1o Meroy MnuzapoBa, CBHIETEIHLCTBOBAIIM O HEOOXO-
JUMOCTH pa3pabOTKH HHIMBHUIYAIBHOTO AJrOpUTMa
JIeYeHHs] JaHHOTO KOHTHHIEHTAa MAallUEHTOB C y4eTOM
COXpaHEHMs] WJIM BOCCTaHOBJICHHSI OCH Je(opMHpO-
BaHHOTO CEerMEHTa KOHEYHOCTH. Tak Kak HamOojee
4acTOM NIPUYMHON HEYNOBJIETBOPUTEIBLHOIO OTHAJICH-
HOTO pe3yJbTaTa JICYeHUS ITHX TAlHUCHTOB SBUIIOCH
pa3BUTHE PAHHETO TOHAPTPO3a, HAMOOJbIEE BHHMA-
HHUE OBUIO YAETICHO BOIPOCY BOCCTAHOBJICHUS HMEHHO
OMOMEeXaHMYECKOH OCH CErMEHTa, XOTS M IPYrHe KOM-
MOHEHTHI Ae(OopMaIy Helb3s1 He yYUThIBAaTh. MBI Hc-
XOJUIIU U3 NOCTYyJIaTa: HEYyCTPaHEHUE OJJHOTO U3 KOM-
MOHEHTOB JiehopMaly HeM30€KHO MPUBEJIET K pel-
JUBYy BCEX HMEBIIMX MECTO  COCTaBIISIOLINX
nedopmanun. [TosTomy paspaboTaHHBII aITOPUTM IS
JIeYeHHsI ATON KaTerOpHH MAlMEHTOB C NMPUMEHEHHEM
amnmapara coOCTBEHHOW pa3paboTKu TpH Mpemonepa-
[IMOHHOM IUIAHHPOBAHWHU YYHUTHIBAET CICAYIOIINE TIO-
KazaTeu:

1) yron (ppoHTaNbHON K caruTTaibHoO) aedop-
MaIuii;

2) YKOpOYEHHE CerMEHTa KOHEYHOCTH;

3) HamuuKe BHYTPECHHEH WITH HAPY>KHOH TOPCHH
CerMeHTa KOHEYHOCTH;

4) mpoxoxeHne 6HOMEXaHHYECKOW OCH KOHEY-
HOCTH JI0 ¥ [IOCJIe OKOHYAHUS KOPPEKIUH U €€ UCIIPaB-
JICHUE.

Bce BblIENIEpEYNCICHHBIE BEIUYUHBI COCTaBIISA-
omuX AeOpMaIuy YIUTHIBAINCh HAMH IIPU MIPEAOTIe-
PalMOHHOM IUIAHUPOBAHHWU OIEPATHBHOIO BMeIla-
TEJILCTBA C MCIIOIb30BAaHNEM allllapara BHEIIHEH (uk-
calli¥, a WMMEHHO: BBIOOp TEMMa [UCTPAKIHH, €e
HaIpaBJIeHUs, T00YEePETHOCTh UX ycTpaHeHus. [Ipen-
OTIEPALMOHHOE IUIAHHMPOBAHUE BBINOIHSIIOCH IIyTeM
MIOCTPOEHHS CKHarpaMM Ha OObIuHO Kaybke. [lonHoe
BOCCTAQHOBJICHHE OMOMEXaHUKU CycTaBa ammapaTHBIM
METOJIOM TPOBOJMIIOCH 3a cYeT (POPMHUPOBAHUS YIJIO-
BOTO JUCTPAKIIMOHHOIO pereHepara 3aJaHHBIX pa3Me-
poB u Gopmsl. JlaHHAS CKHarpaMma IOKa3bIBacT TaKKe
BO3HMKHOBEHHE TEPErpy3KH MBbIIIenKka Oeapa B Ipo-
iecce ycTpaHeHus Ae(hopMalIiy 3a CIET CMEIICHHS OCH
KOHEYHOCTH, a TaKKe OKOHYATEIbHBI pe3yabTaT
ycTpaHeHus feopManny 1 1aeT BO3MOKHOCTh BH3Yya-
JIU3UPOBATh UCXO] JICYCHUSI.

C menplo BOCCO3JaHMSI OMOMEXaHMYECKOH OcH
CerMEHTa NPU YCTpaHEHUH JieGopMalii CerMeHTa Ko-
HEYHOCTH HaMH ObUIM pa3paboTaHbl MPUCTABKU K arl-
napary BHeIIHe# ¢ukcanuu. YcrpaHeHue (GppoHTab-
HOW ¥ CarMTTaJIbHOM JAe(OopMAaIHii, a TAKXKE MATOIOTH-
YECKOH TOPCUM MPOU3BOAAT OJHOBPEMEHHO B
anmnapare Wmusaposa. [Tocne aToro B nepuoae cospe-
BaHUs TUCTPAKIMOHHOTO KOCTHOTO pereHepara 3afaH-
HOH (hOPMBI BEIITOTHSIOT NEPEMOHTAXK W IOMOHTAX aIl-
rapara IyTeM YCTaHOBKH pa3pabOTaHHBIX NPHUCTABOK
JUISL KOPPEKINN OMOMEXaHUYECKOH OCH KOHEYHOCTH.
Heo6xonnmocTs pa3pabOTKU JaHHBIX y3JI0B U IIPUCTa-
BOK BBI3BaHA OTCYTCTBHEM TAKOBBIX B IITATHBIX HA0O-
pax aeranei annapara Mnuzaposa. bonee toro, yctpa-
HEHHe yrIoBbIX nedopmanuii anmaparom Uimzaposa B
OOLIENPUHATON KOMIIOHOBKE HE 00ECIeYrBaeT MHJU-
BUJyaJlbHBbIH y4€T MATOJOTMYECKOH MO3ULUU OCU KO-
HEYHOCTH.

KaxkcnenyerusnpencraBieHHbIXCXeM()OpMHUpOBa-
HUSIMHOTOIIOCKOCTHOTOIUCTPAKIIUOHHOTO  PEreHe-
paTta, mpoueaypa yCTpaHEHHsT MHOTOIUIOCKOCTHOH Jie-
(dopmaryn sBISETCS MHOTOA3TAIIHOW M WHIUBHYaJlb-
HOH, TpeOyIoImEeH IOCTOSHHOTO PEHTTEHOKOHTPOIS,
HepeMOHTaXka U JOMOHTaXa MPUMEHSEMOr0 amnmapaTa
(MOHTaXa M JIEMOHTa)ka JIeTOPCHOHHBIX Y3JIOB, IPH-
CTaBOK JJIS1 KOPPEKIIUH OCH KOHEYHOCTH).

Pe3ysbTaThl HCC/IeA0BAHUS U UX 00CY KAeHHe

JlaHHBI aNTOPUTM YCTpPaHEHHUS YIJIOBBIX aedop-
Manui KocTeid, 00pa3yomuX KOJIeHHbIH cycTaB, ¢ IpH-
MEHEHHEM BBIHOCHBIX Y3JIOB JUISl BOCCTAHOBIICHHUS OMO-
MEXaHUYECKOM OCH KOHEYHOCTHU UCTIONB30BaH MpH Jie-
yeHHH 15 [alnueHToB ¢ MHOTOMJIOCKOCTHBIMU
nedopmanmsiMu, mpessimatommmu 30 rpagycoB BO
(pOHTATLHOM IIOCKOCTH.

OTpmaneHHble  pe3ynbTaThl  JICUCHHWS JAHHOU
TPYMIITEl TAIIMEHTOB OBUTH OIICHEHBI KaK IOJ0KHUTEINb-
Hele y 10 marmenTtoB (66,7%). HecmoTpss Ha momHOE
BOCCTAQHOBJICHHE OMOMEXaHWYECKOH OCH KOHEYHOCTH
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IIPU yCTPAHEHHUH BCEX JIEMEHTOB Ae(hOpPMaILiH, BCE KE
y 5 OBLIM TUarHOCTUPOBAHBI TOHAPTPO3bI [-IlcTeneHu.

Knuanueckuil mpumep: nmanuentka I1-sa A., 12
aet (u/6. Ne 2053), B paHHEeM J1eTCKOM Bo3pacte (8 me-
CsIIIEB) MEpeHeca OCTPBIA I'eéMaTOreHHBIH OCTEOMHUe-
JUT 00JaCTH JAUCTAIBLHOTO MeTasnudusa JeBoi Oen-
perHoil koctu. IlocTynuna Ha yedeHue B OTAEICHUE
nerckoit optoneanu 'AY3 «PKb» M3 PT ¢ auarHo-
30M: «BanberycHas ycTaHoBKa JIEBOM HUKHEW KOHEUHO-
CTH 3a cueT nedOopMalni AUCTATFHOTO MeTadmudm3a
neBoit OespeHHo KocTny. [lociie okoOHYaHUS OCTPOTO-
THOMHOTO TpOIlecca JICYWIach y OpTOIea MO MECTY
JKUTENbCTBA. Eif OBIIIO peKOMEHAOBAaHO HOIIICHHUE KOP-
purupytoero opreza. Hecmotps Ha npoBoaumMoe je-
yeHue, (ppoHTambHas aedopmalys ycyryonsiach 1 B
MOMEHT oOparieHus cocraBuia 42 rpanyca. Pexypsa-
LUOHHOM, AaTEeKypBalMOHHOM,a TaKKe BBIPAXKCHHOMU
TOPCHOHHOI ITaTOJIOTHH Y OOJIbHOM HE BBISBICHO.

[Manpentke OblIa MpoM3BENEHA KOPTUKOTOMUS
6enpa Ha BepmmHe aedopmaruu. Ilocrne cozmaHus
JHUCTPAKIOHHOTO KJIMHOBUIHOTO KOCTHOTO pereHe-
para MO TNPOM3BENCHHOH MO PEHTTEHOJIOTHYECKOMY
CHHMKY CKHarpaMMe BBIIBHJIOCH OTKJIIOHEHHE Onome-
XaHUYECKOH OCH KOHEUHOCTH KHapyku. be3 06e300mm-
BaHMS INAAAIIE MPOM3BEACH IEPEMOHTAX ammapara C
MOOYEPETHON YCTaHOBKOW pa3pabOTaHHBIX BHIHOCHBIX
y3JI0B Ha IITaHTH. B 3TOM 3akirodaeTcs MOATOTOBKA K
MOCJIEIHEMY 3TaIy MCHpaBIICHUs eopMali — BOC-
CTaHOBJICHUIO OMOMEXaHN4eCKOH OCH KOHEUHOCTH IIy-
TEM IOCTENEeHHOT0 MepeBoia JUCTAIBHOW 0CTE0TOMMU-
POBaHHOW dYacTH JIEBOW OCIPEHHOW KOCTH OTHOCH-
TENBHO €€ NMPOKCHMAaNbHOTO (parMenTa. OKoHUaHKE
KOPPEKIIMH KOHTPOJHUPYETCS PEHTTCHOJOTHYECKU H
BBITIOJTHEHHUEM 110 CHUMKaM, TPOM3BECHHBIM JHHAMH-
4yecku, W ckuarpamMam. Ilo 3aBeprieHnm mporecca
BOCCTAHOBJICHUsSI OMOMEXaHMUYECKO OCHM KOHEYHOCTH
pa3paboTaHHBIE Y3JIBI JEMOHTHPYIOTCS C YCTAHOBKOMH
IITaTHBIX PE3bOOBBIX IITAHT.

Bo Bpewmst anmapaTHOTO JICUeHHUs OCYIIECTBISIICS
OOBIYHBIN TeMT IucTpakiuu. [lo OKOHUYAaHUHM KYNHUPO-
BaHMs AeOopMaIK KOJICHHBIN CycTaB OCBOOOIMIIN OT

HaJI0)KEHHOW Ha rOJIEHb pa3rpyaroiient onopsl. [anu-
€HTKa BBINMCAaHA Ha aMOyJIaTOPHOE JICYEHHE [T OKOH-
4aTeIbHOTO «CO3PEBAHUA» AUCTPAKIUOHHOIO KOCT-
HOTO pereHepara.

Yepes 65 guelt ammapaT geMoHTHpoBaH. HasHa-
YeHB! (PM3MOMEXaHOIIPOLIETYPHI.

BoiBoabI

IIpoBeneHHBIN aHANINU3 JICUEHUsS JAHHOW KaTero-
pUH NAaNUEeHTOB MOKA3all, YTo:

— mpu ¢GpoHTATBHEIX AedopManmiax ceeime 30
rpaxycoB HanOoJee YacTO BCTPEUAIOTCS CaruTTalIbHAS,
TOPCUOHHAs NMATOJOTMH, CONPOBOXKAAIOUINECS Hapy-
IIeHHEeM OMOMEXaHNYECKOH OCH KOHEYHOCTH;

— 0COOEHHO BBIPAKEHHBIE MHOTOIJIOCKOCTHBIE
nedopmanuyu HaOMIOAAIOTCS Y NMAIMEHTOB, IEPEeHec-
LIUX MOBPEXCHUE POCTKOBOM MIaCTUHBI KOCTH B MJIa-
JICHYECKOM BO3pacTe (BCIEACTBHE OCTPOro reMaTOreH-
HOT'O OCTEOMHENINTA B 00JIACTH CYCTaBa) MM PaHHETO
JIETCKOT0 BO3pacTa BCIEACTBUE TPABMBI;

— IJISI TPO(UIAKTUKY TTO3IHHUX TTOCIICONEPALIOH-
HBIX apTPOTCHHBIX OCIIOKHEHWH y AeTeil (paHHUH ro-
HapTpoO3) IpolecC YCTpaHEeHUH neopMaluy anmapar-
HBIM METOJIOM O00S3aTENbHO JOJDKEH YyYHTHIBATh BO3-
MOJKHOCTh BOCCTAHOBJICHUSI OHMOMEXaHWYECKOH OCH
KOHEYHOCTH, YTO JJOJDKHO OBITH NMPETYCMOTPEHO COOT-
BETCTBEHHO NPUMEHSEMON KOHCTPYKIUEH ammapara;

— BOCCO3/1aHHEe OMOMEXaHHYECKOM OCH KOHEYHO-
CTH KaK MOCJEIHUHN 3Tall yCTpaHEHUs] MHOT'OIIOCKOCT-
HOH JedopManuy OJIOKUTENBEHO BIHSET Ha «CO3peBa-
HHUE» IUCTPAKIMOHHOTO KOCTHOTO pereHepara 3aiaH-
HOM (OPMBI;

— MOJIOKUTEIIBHBIE PE3YIIbTAThI JICUEHUS Mal[UeH-
TOB TIPH YCTpaHEHHH JedopManuy C BOCCO3IaHHEM
OMOMEXaHWYECKOH OCH KOHEYHOCTH JIOCTHTHYTHI B
66,7% ciryuaeB, TOrAa Kak y MallUeHTOB IPYIIHI CPaB-
HEHHS ¢ TPUMEHEHHEM OOLIETIPUHSATOTO TPaJWIMOH-
HOro crocoba no metony Mnuzaposa — B 40,8% ciy-
4aes.
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Only a few great discoveries are the result of the work of one person. This article will name a number of

names associated with the discovery of anesthesia. All of them deserve mention and honor. However, Horace
Wells in 1844 realized the importance of the discovery of inhalation anesthesia with nitrous oxide to ensure pain-
less surgery, successfully applied this idea to himself and his patients and demonstrated his method to the whole
world for use in surgery without any conditions. As he said: "Let it be as free as the air we breathe.” Who was this
individual whom history records as the discoverer of anesthesia, and how did his place in immortality become
assured?

The third part of the series of articles on the history of anesthesia is devoted to the life and work of dentist
Horace Wells and the events surrounding the discovery of the anesthetic properties of nitrous oxide. Part 1 is
published in DSJ No. 73, Part 2 is published in DSJ No. 76. To be continued.

AHHOTAN NS

JInme HeMHOTHE BEIUKHE OTKPBITUA ABJIAIOTCA PE3YJIbTATOM TPYyJAa OAHOI'O YCJIOBCKA. B sT10i1 cTaTbe 6y,I[eT
Ha3BaH pAd UMCH, CBA3AHHBIX C OTKPBITUCM aHCCTC3UU. Bce onn 34CJIIY’>KUBAKOT YIIOMHUHAHUA U TIOYCTA. OI[HaKO
Topanuii Yamic B 1844 rony oco3Han BCIO 3HAUMMOCTh OTKPBITHS MHTAISALIMOHHOIO HapK03a 3aKUChIO a30Ta JIst
obecrieueHust 0€3001€3HEHHON XUPYpTruy, YCOCIIHO MMPUMCHUII 3Ty UJICKO HA cebe 1 cBOMX NnangyueHTax U Mnpoxac-
MOHCTPHPOBAI CBOM METOJ BCEMY MHUPY JIJIsI HCIIOJB30BaHUS B XUPYPrun 0e3 Kakux-muoo yciosuit. Kak oH cka-
3all: «HYCTB 3TO 6y;[eT TaK XK€ 6€CHJ'IaTHO, KaK BO3AYX, KOTOPbIM MbI JAbIIIUM)). KewM >xe ObLI 3TOT YCJIOBCK, KOTO-
POT0 UCTOPUKHU CUUTAIOT IEPBOOTKPHIBATEIIEM aHECTE3NH, U Kak eMy OblIo o0ecrieueHo MecTo B beccmepTiu?

TpeTI)SI 4YaCThb ITUKJIa cTaTeu 110 HUCTOPUMN HAPKO3a IMOCBANICHA XU3HU U JCATCIBbHOCTHU JAHTUCTA Fopaum[
Vamnca, COOBITHIM, CBI3aHHBIM C OTKPBITHEM 00€300JIMBAIOIINX CBOWCTB 3aKUCH a30Ta. | 4acTh OMyOJIMKOBaHA B

DSJ Ne 73, 2 yacts — B DSJ Ne 76. TIpomomkeHue cieayer.

Keywords: history of anesthesia, nitrous oxide, Horace Wells.
KuiroueBble cj10Ba: HCTOPUS HApPKO3a, 3aKUCh a30Ta, ['opauuil Yasuic.

Ecte cBemenns o tom, uto JIoHr mcmosb3oBai
3¢up Uil aMOyNaTOPHBIX onepanuii emié paHblle, B
1841 romy. MosxeT OBITb IMEHHO 3TH (DAaKTHI, a TAaKXKe
He JI0OKa3aHHbIE JJOKYMEHTAJIbHO (WJIN HalyMaHHBIE MO~
knonaukamu K. Jlonra ans ycnexa B 60ps0e 3a mpuo-
pPHUTET OTKPBITHSI 3(QUPHOrO HapKo3a), OCTABISIIOT B
tenn Yunbsama 3. Kimiipka (William E. Clarke, 1818—
1878) — em€ omHOro0 MpETEHIEHTAa HA YECTh Ha3bl-
BaThCsl TIEPBOOTKphIBaTeNeM 3dupHOro Hapkosa? M3-
BECTHO, 4TO B ToM Xe 1842 roay, HO HECKOJBKO
pansbiue K. Jlonra (B suBape) Yunbsim Kislpk, XUMHUK
u3 Pouectepa, Hero-Mopk, u crynent bepkumpckoro
MEIMIMHCKOTO KOJule/ka InTara MaccadyceTc, MpH-
MeHWI 3Gup Ha nosioreHne Mucc Xo66m (Hobby), no-
ciie yero panruct dnumpka [lToyn (Eljah Pope) ymanun
eit 6ospHOM 3y0. Kimiipk ObUT BHOXHOBIEH CBOUM PaH-
HUM OIIBITOM <A¢UpHBIX mranoctei» (ether frolics) B
Pouectepe. Bc€ aTo 66110 01HOpa3oBo. Tak unn nHaue,

Kmiipk u [loyn Obutn He B COCTOSIHUM pPAacHO3HATh
Ba)KHBIE TIOTEHIIMAIBHBIE BO3MOXXHOCTH TOTO, YTO OHU
crenanmu. Kpome Toro, 3T0T ciydaii He ObUT OIyOIIHKO-
BaH cBoeBpeMeHHO. Coobmenne ['erpu M. Jlmmana
(Henry M. Lyman) nosiBuiocs moutn uepe3 40 net B
Artificial anesthesia and anesthetics, New York, Wil-
liam Wood and Co., 1881 [1-3].

B 40-e romger XIX croneTns BHOBH OXWIH IIO-
TIBITKU IPUMEHUTH 3aKUCh a30Ta i1 00e300JIUBaHusI.
B 1844 rony Hayanu ocyecTBISITbCS B3IJISLIbI, BBICKA-
3aHHble [J[9BU, Papaneem u XukmeHoMm. [apanepy
Konrony (puc. 1) u I'opanuto Yasmicy (puc. 2) npunaa-
JIS)KUT TIEPBEHCTBO B UCIIOJIb30BAaHUM 3aKHCU a30Ta B
KavyecTBe OOIIEro aHeCTETHKA y uesloBeka. XoTs d3hup
OBUIO MpOIIE TOTOBUTH M XPAHUTh, 3aKUCh a30Ta CUH-
Tayiach Oosee 0e30MmacHON W MPHUSATHON IS BIBIXaHUS

[4].
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Puc. 1. Gardner Quincy Colton (1814-1898) — cmpancmeyiowuii iekmop no 3aKucu azoma, 0CHO8AMeNlb
Accoyuayuu danmucmos Konmona

Puc. 2. Horace Wells (1815-1848). Hcnornumens u 0ama Heussecmb. Mep no xkamanozy MGM-06911,
npedocmasnen Omoeny meduyunsl u Hayku Hayuonanvrnoeo myses amepuxarckou ucmopuu, CMUMCOH08CKUU
uncmumym, Bawunemon, oxpye Koaymous [4]

T'OPAIIU YIJLIIC
Topammii Yamic poawics 21 saBapst 1815 roxa B
ropone Xaptdopa, mrat BepmonT (puc. 3, 4) [5]. beun
CTapIlIUM CHIHOM M3 Tpoux feTeil. OH MpoucCXoau u3
apuctokparuueckoro ponaa Hosoit Awunrmuu. Ero
npeJKu ObLTH OJHWUMH W3 IEPBBIX MOCENEHICB Bep-
MOHTa. Jleq mo OTHOBCKOM JNMHUM, KanuTaH E3exkus

Voamnc ((Hezekiah Wells), ¢ 4ecTbi0 CITy»KWJI BO Bpems
AMEpHKaHCKON PEBOJIONNHU U ObLI BUIHBIM JIEsITENEeM
B TOCyAapcTBEHHBIX nenax. Ero 6abymka Obima pon-
CTBEHHHMIIeH rybepHaTopa KoHHEKTHKYTa BO BpeMsI pe-
Bostoninu Jlxxonarana TpamOyiuia (Jonathan Trumbull,
1710-1785) [6].
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Puc. 3. Mecmo postcoenus I'opayus Yanica 6
Xapmdpopoe, wumam Bepmonm (Vandam, L.D. Anesthesia Revisited.
The Birthplace of Horace Wells. ASA. Newstetter. Sept, 1990;54(9).
Ha obnoacke scypnana ASA NEWSLETTER uzobpasicen dom 6 1964 200y. @omo David M. Little, Jr., M.D. [7]

Al

Rt

Puc. 4. Mecmo pooicoenus I'opayus Yonnca — Xapmgpopo, okpye Bunozop, wmam Bepmonm. Hn. no Archer
(1944) [11]
B 1817 rony poxuics 6par Yapis3 [8]. B 1818 roay cembs nepeexana B bennoys-®osmic [8, 9]. B 1819 rony
poamiack cectpa Moapu [10] (puc. 5).
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Puc. 5. Charles Wells (1817-1884), ookmop Meam;uybl mnaowuii 6pam opayus Yannca; Mary Wells Cole
(1819—-1900), cecmpa I'opayusa Yannca, npenooasamens ghpanyysckozo u myzviku [11]

Ponmurenn Yamica 0butn 00pa3oBaHHBIMH, KYJIb-
TYpHBIMH, OOTaThIMH 3€MJIEBIAJEIbIIAMH W CMOTIIH
JIlaThb CBOMM TPOMM JIETSM Bce NpeuMyInecTna. ['opa-
LIM{ nocelan yacTHele mKobl B Hpro-XaMmmmupe u B
Awmxepcre, mtar Maccagycetrc. B cBou paHHHE rofsl
Yaic npoeMOHCTPUPOBA H300peTaTeIbCKUE U TeX-
HHYeCKue crocoOHOCTH. B 3penom Bo3pacte oH cran
M3BECTEH Kak u3o0perarenb. Ero onmuchIBaloOT Kak ue-
JIOBEKa, 00JIafaBIIero «HEOOBIKHOBEHHBIM OECIOKOM-
CTBOM, aKTHBHOCTBIO H HHTEINIEKTOM». B 1834 1. B BO3-
pacte 19 et Yamic Havyan u3y4ath 3yOOBpadeBaHUE B
Boctone. OH mpomien ABYXJIETHIOI NPaKTUKy HWIN
YUEHHYECTBO, KaK 3TO ObUIO MPUHATO B TO Bpemsl. [lep-
Bas 3y0OBpaueOHas IIKOJIa OTKPBLIACh TOJNEKO B 1840
r. B bantumope. X0Tsl HET HUKAKUX JJaHHBIX O TOM, KTO
MOT OBITh €70 YUUTENIeM, BIIOJIHE BEPOSITHO, YTO COCTO-
ATEJIbHbIE POAUTENN OOECIeUHIN eMy caMoe JIydliee
oOyueHHe y caMBIX M3BECTHBIX Bpaueil B boctone. He
HCKIJTIOYEHO, YTO OJJHUM U3 €r0 HAaCTABHUKOB OBLIT JTOK-
top Haran K. Kun (Nathan Cooley Keep, 1800-1875),
M3BECTHBII OOCTOHCKHMIT JAHTHCT, KOTOPBI B BO3pacTe
68 1eT cTan nepBbIM JE€KaHOM BHOBb OpPraHM30BaHHOMN
3y0oBpaueOHo mkosl 'apBapaa B 1868 roxy. B 1836
roxy Yamic nepeexan B Xaptdopa, mratr KoHHeKTH-
KYyT, 1€ 32 KOPOTKOE BpeMs pa3BUII YCHEUIHYIO MpaK-
TiKy. OH HM300pen W CKOHCTPYUPOBai OOJBITMHCTBO
CcOOCTBEHHBIX HHCTPYMEHTOB. Bckope Yamic Bomen B
YHCIIO JIYYIINX JAaHTUCTOB ropoja. Cpenu ero mamueH-
TOB ObLIa AITUTA JIEJIOBBIX, COIMAIBHBIX M MOJIUTHYE-
CKHX KpyroB XapTdopaa, B TOM 4Hcie ryoepHaTop U

yjieHsl ero cembu. [12]. B xonue 1836 roga Yamic nu-
caJl JOMOM, 9TO €ro JIOXOJBI COCTaBIAIOT OT 5 jm0 20
nostapoB B neHb. K 1838 romy on coobial, uto 3apa-
6areiBacT 100 mosutapoB B Hepemro. Bo3aMoxHO, 4TO 10
TOro, Kak Yajuic nocenwicsi B Xaptdopae, oH Mor
OBITh «ITYTEIIECTBYIOLUIMM» MM «CTPAHCTBYIOIMM»
JAaHTUCTOM — O6I:I‘-IHaH IpaKTUKa TOTO BpEMCHHU. B me-
puon ¢ 1836 mo 1845 . oH miecTh pa3 NEPEHOCHI CBOU
«OTIepalloHHbIe TmoMemeHns ». [lepeesn oduca B Te
BpEMEHa, KOHEYHO, OBLT HE TAKIM CIIOKHBIM, KaK Cero-
. He ObUTO0 HE BOOTIPOBO/A, HU AJIEKTPHUYECTBA, O
KOTOPBIX CTOMJIO ObI OECITIOKOUTHCS, M TIOYTH HIKAKOTO
MEXaHU4ecKoro obopymoaHus. Y VYauica ObLTH ca-
MBI€ 3JeMEHTapHBIC TOTPEOHOCTH, HANpPUMEp, KOM-
HaThI C JOCTATOYHBIM C€CTCCTBCHHBIM OCBCHICHUCM U,
BO3MOXHO, JlaMIla C KUTOBBIM XHUPOM, JOIOJIHAIOMIAsA
ecTecTBeHHOE ocBelienre. OH HCIOJB30BaN CTYI, MMO0-
no6ubIi ctyny CHeruta, u3oopereHnomy B 1832 romy.
Ero HWHCTPYMEHTHI 1 TPUHAJICKHOCTH BKITHOYAJIN ITUH-
LETHI, Py9HBIE OOPHI W CBEpiia, IIUMIBI, HCKYCCTBEH-
HBIE 3yOHI ¥ 30710T0. BeposTHee Bcero, OH HCITOIB30BaI
¢bytsp st naCcTpyMeHTOB Tuna llleBambe. OH Takxke
CIPOEKTUPOBAI W H3TOTOBII (QYTISIP IUIT HHCTPYMEH-
TOB, 32 KOTOPBIN MOJydWJI Harpaxy ot MaccadyceT-
CKOM acCOIMAaIlNU MEXaHUKOB Ha MECTHOW BBICTABKE.
B 23 roga Yamic Hamucan u omyoiaukoBan Opo-
uropy «cce o 3ybaxy» (puc. 6) [13]. B Helt onuchiBa-
JIOCh pa3BUTHE 3yOOB, 3200JI€BaHUS TIOJOCTH PTa U UX
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Puc. 6. Tumynouwiti aucm opowropul I'opayus Yannca. Xapmgpopo, 1838 2. Beepxy noonuce Yapaesa T. Vannca
us Xapmgopoa, oamuposarnnasn 1840 cooom

neyenne. Ero 000CHOBaHHBIE pacCyKIEHHS O AH-
ere, MHQEKIMN U TUTHEHE TI0JIOCTH pTa ObUIN Tepeo-
BBIMH HJICSIMU JUIS TOTO BPEMCHH. Y3JUIC OBLT YOEK-
JICHHBIM CTOPOHHHMKOM NpoduiakTHueckoro 3y0oBpa-
YCBaHHUA U IOCBATUII EMY LICITYIO I'JIaBy B CBOEH KHHUTE.
OH peInTeTbHO BBICTYIIAN 32 UCTIOIE30BAaHIE IETKH 1
mucan: «Te 3yObl, KOTOpPBIE YacTO YHCTSIT MIETKOM,
PEIKO WM HUKOT/Ia He pa3pymiarTcsy. Y Yasuica Obuia
XOpoIIas permyTanus B padore ¢ aetbMu. OH HOHUMAI
KOBapHYIO MPHUPOJY caxapa u nucai: «Het Hugero 60-
Jiee pa3pyLIMTENILHOTO Ul 3y00B, 4YeM NPOJYKT, IpO-
JlaBaeMbI MOYTH HA Ka)/JOM YIJy YJUIl IOJ Ha3Ba-
HHEM KOH(DETBI». YIIUIC TaK)Ke 3HAUNTEIBHO OIIePE I
CBOE BpEMs, OLICHUB I10JIb3y COXPAaHEHHUS] MOJIOYHOTO
3yOHOro psaga. OH npeBUIEN OCIOKHEHHUS, CBSI3aHHBIC
C NPEXIEBPEMEHHOM MoTepeil WK yJaJeHueM MOJIoY-
HBIX 3yOOB, M TpPEAyNpPEeKIal, YTO MOJIOYHBIE 3YOBI
«IOJDKHBI OCTaBaThCS IO TEX IOp, ITOKa OHU HEe OyayT
TOTOBBI BBINIACTH CaMH, €CIH TOJNBKO OHH HE CTaHYT
CJIMIIIKOM OECHOKOUTH, YTOOBI MX MOXHO OBLIO Tep-
rietby [13].

B oTimgme ot 00JBIIMHCTBA MPAKTHKYIOMINX Bpa-
4el CBOET0 BPEMEHH, Y3IUIC MPH3HABAJ, YTO IIIOMOH-
poBaHHE KapHO3HBIX 3yOOB sIBIIsieTCs Haubosee Baxk-
HOW YacThi0 MCKyccTBa naHTHcTa. OH mucanm: «Kakoi
OBl IMPOCTOH HHU Ka3ajlach ONepanus MIOMOMPOBAaHUS
3y0OB, Ha caMOM JIeJie OHa SIBIISIETCS HanboJee CI0XK-

HBIM, a TaK)Ke Hauboliee BaXKHBIM pa3zeiioM Ipodec-
cum» [13]. YMeHus u 3HaHUA YaIuIica CTAaHOBSTCA €lle
OoJiee yIUBUTEILHBIMHU, €CIIM Y4ECTh YPOBEHb Pa3BH-
THSI MEIULUHBI U 3yOoBpaueBaHusi Tex Jjier. Bo Bpe-
MeHa YaJuica cpelHsist IPOAOJIKUTENLHOCTh XKHU3HHU CO-
CTaBsIa 35 JIeT; JydIine METUIIMHCKAE METOIBI HE
MOTJIA TIOMOYb BBUICYUTH IIOYTH HU OJHOW OOJNE3HH;
cepbe3Has omepanus ObUta (HaKTHYECKH CMEPTHBIM
MIPUTOBOPOM; OcCTia OBITa €IWHCTBEHHBIM HH()EKIINOH-
HBIM 3a00JIeBaHUEM, OT KOTOPOTO CYIIECTBOBaja H3-
BecTHast npodunakrrka; [lacTep 1 30510T0i Bek OakTe-
pHOJIOTHH OBUIH elle BIEPeAH, XUPYPru NEePeHOCHIIN
BHUPYJICHTHBIE MUKPOOPIraHU3MbI Ha CBOUX PyKax, WH-
CTPYMEHTAaXx, OACKIAC U MEPEBA30YHBIX MaT€prajiax OT
MalnueHTa K MaueHTy W OT OI€palu K OIICpalunu.
EOJ'H)HI/II_H)I B €r0 BpEMiA OBIIIM M3BECTHBI KakK «aoMa
cMmepti». Omusep Yaumemt Xommce (crapmmuii) (Oliver
Wendell Holmes, Sr., 1809—-1894) B cBoeM BhICTYILIE-
HUU Tiepeq MaccadyceTcKUM MEAHIIUHCKIM oOIIe-
cTBoM 3asBI: «Ecim OBI Bce HMCIONIB3yEeMEIE ceidac
MEIUIIMHCKUE CPEICTBA MOTIH OITyCTUTHCS HA ITHO
MOpsI, 3TO OBIIO OBI TOJBKO JIyYIlle IS YeJIOBeYeCcTBA
U TeM XYyKe Ui pIo» [6].

9 mronst 1838 roma Yaswic sxernscs Ha 20-1eTHEH
Onuzabet Yoauc (puc. 7).

26 amrycta 1839 roma pomwicsi eTWHCTBEHHBIN
ceH, Yapiss Tomac Yamic (1839-1909) [14].
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Puc. 7. Illopmpem Snuzabem Yanve (Elizabeth

Wales, 1818-1889). Hcnon
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HUMenb U 0ama HeUu38eCmuol. HOMep

no xamanoey MGM-06912, npeoocmasnien Omoeny meouyunsl u Hayku Hayuonanbno2o myszes amepukaickoul
ucmopuu, Cmumcornosckuil uncmumym, Bawunemon, okpye Konymobus [4]

3a roxsl mpakTuku B Xapthopae Yamic oOydmt
3yOOBpaueBaHMIO MHOTHX YYEHHKOB. Hekoropsie u3
HUX TIOJNYyYHWIHM IIMPOKYI0 H3BECTHOCTh. Bblmaromu-
MHCS CPEU 3THX YYCHUKOB OBUTH JAHTHCTHI Y WIIBSM
T.I'. MoptoH u [Ixon M. Purrc, noyiy4uBiui u3Becr-
HOCTB OJtarosiaps «oone3nu Purrca». MopToH u Yasmic
HEKOTOpOE BpeMsi BMeCTe NMPaKTUKOBaIM B bocroHe.
Kabuner Purrca B Xaptdope Haxoquics psaoM ¢ Ka-
ouneToM Yasuica. O6a 3TUX OBIBIIMX yUYEHHKa Y3Juica
CBITPAJIM CBOIO POJIb B OTKPHITUH HApK03a. 3HAYNTEIb-
Hasl 9acTh MPAKTHKH Y3JUICa COCTOsIIA B yIaJICHUH 3Y-
60B. OO 3TOM CBHJETENBCTBYIOT 3aIIMCH B €T0 €Xe-
JHEBHHUKE, a Takke OOJIbIIOE KOJIWYECTBO MNIHIIIOB,
YKa3aHHBIX B OITMCH MHCTPYMEHTOB. Y3IIJIC OYEHb Iie-
PEXKHBAJ, YTO MALEHTHI UCITBITHIBAIOT OOJIb M TUCKOM-
doprt npu yaaneruu 3y6oB. OH mosarai, 4to J0DKCH
OBITH JIy4IIHid cr1oco0 OKa3aHWUs ATOH MOMOIIH, U I0-
CTOSIHHO JTyMaJI 0 TOM, KaK MOKHO 00JIeTYHUTh 606 IpH
ynanenuu 3yooB. Eme B 1840 r. B Oecene ¢ Bpauom u3
Xaprdopna Jlunycom II. Bpokerrom (Linus P.
Brockett, 1820-1893) Voamnc «rimyboko HpOHUKCS
ujeeH, 94to B Oyaymiem OyneT caenaHo OTKpheIThe, OJia-
rozapst KOTOpoMy 3yOoBpaueOHbIE U IpyrUe onepannu
MOXHO OyzeT mpoBoaAnTh 6e3 6osm» [10].

AmHecre3us Uil XMUPYPrHYEeCKUX olepanuid Obuia
elle HeM3BECTHA, MOATOMY JIMIIb HEMHOTHE XHUPYPrH
MBITAJIMCH POBOJUTH CIOXKHBIE ONEpali. XUpypru-
YEeCKHe OMepalnydy B OCHOBHOM CBOJIMIJIUCH K TOBEpX-
HOCTHBIM BMEIIATENHCTBAM WIIM aMITyTalliyd KOHEYHO-
CTel, IPU ATOM MAlMEHTOB HACHIIBHO yJIePKUBAIIH M0~
MOIIHUKH. MacTepcTBO  XHpypra  OLCHUBAJIOCh
CKOPOCTBIO paboThl ero Hoxa. J[xon Xantep (IxoH
Xanrep, 1728-1793), Bexynuii aHaTOM U XUPYPT TOT'O
BpPEMEHH, OIUCHIBAJI XUPYPIHIO KaK «YHH3UTEIHEHOE

3peNuIIe TIIETHOCTH HAayKW», a XUPYpra — Kak «IH-
Kapsi, BOOPY>KEHHOTO HO>KOM». boib Obllla HACTONBKO
B)KHOW YacThl0 XMPYPTHH, YTO MHOTHE aBTOPHUTETHI
CUUTAJIN €€ HEOOXOAMMOHN YaCThIO XUPYPTHH U UTO 3TO
BOJIsL bokbs.

10 nexabps 1844 roga — aeHb, KOTOPBIA U3MEHHUT
XOJI )KU3HHU JO0KTopa Yasuica HaBcerna. OH Takke cTa-
HET Ype3BbIYaliHO BOKHBIM JIHEM B HCTOPUH Pa3BUTHUS
aHecte3uu. OOMICTIPUHATOE OTMMCAHKE COOBITHM, CBSI-
3aHHBIX C 3THM «OTKPBITHEM», COCTOMT B TOM, YTO
VYamic npountan B MecTHO# razere Hartford Courant
coobmenue: «Beduepom B Union Hal cocrourcst rpan-
IMo3Hass neMoHCTpauus 3((exToB, NPOMU3BOIUMBIX
BIbIXaHMEM 3aKHCH a30Ta», KOTOPYIO MPEICTABUT T'-H
Tl'apauep K. Konron» [4, 6]. Dta nemoHcTpanus 3aKkiucu
a30Ta cTaJjla OJITHIM M3 TJIaBHBIX Pa3BICYCHUN TOTO JTHS.
VYamic u ero keHa Dnu3abeT MOCEeTHIIN 3TO MPEICTaB-
JeHne. 3aKuch a30Ta, XOTs ¥ ObL1a OTKphITa [Ipuctiu B
1776 r., HanIa OYeHb MAJIO MPAKTUIECKOTO IPUMEHE-
HUS, KpOME KaK B KadeCTBE Pa3BIEKATEILHOTO Cpej-
ctBa. bponduue aptuctel, Takue kak KonToH, yctpau-
BaJIM JIEMOHCTPALIMH B PA3IMYHBIX HACEJICHHBIX ITyHK-
tax. B cBoe Bpemst KontoH ObuT cTyIeHTOM-MEANKOM
U, TIPEANONIOKUTEIBHO, KOHTAaKTHPOBAI C 3aKUCHIO
a3oTa BO BpeMsl yueObl B MEIMIIMHCKOH 1IKoJIe. YaIic
U €ro »eHa MOCETHJIU AEMOHCTPALUI0 B TOT Beuep.
Konron mpenioxuia NpUCYTCTBYIOIIMM B 3aje BJIBI-
XaTh Ta3, YTOOBI HCIIBITATH €T0 JeiicTBHe. Bo Bpems ne-
MOHCTpAIMH Y3IIJIC 3aMETHJI, YTO HEKOTOpPHIE U3 TeX,
KTO BJBIXAJI 3aKHCh a30Ta, YaCTO CIIOTHIKAINCH U HAHO-
cuiu ce0e TpaBMBI, HE MCIIBITHIBAs IPH 3TOM HHUKAKHX
HeNpUATHBIX omrymeHui. Cpemu 3purenei  ObII
Comroan A. Kymn (1821-1900), Monoznoit ciyskamui
antexy B Xaptdopae. OH cuzien psjioM ¢ JOKTOPOM



56

Danish Scientific Journal No77, 2023

Y53/ICOM U CTaa y9aCTHHUKOM 3KCHEPHMEHTA C BJIbIXa-
HHEM Becesero rasa. Kymm mospenusn Horu, Korga
HaJIeTeJI Ha HECKOJIBKO JICPEBSIHHBIX CKaMeeK, Haxo-
JUICh T10J] BO3JICHCTBHEM 3aKUCH a30Ta, HE CAENaB MpU
9TOM Aaxe rpumacel. OH He TI003PEBaJl O CBOUX TPaB-
Max JI0 TeX Iop, IOoKa JeUCTBHE 3aKUCH a30Ta He Ipe-
Kpatuiiock. ['opanuii Yasic 3aMeTHII 3TO U ITPEAToIo-
JKHMJI, YTO TMAIMEHTY I10JI BO3JCHCTBHEM BECESIIErO
ra3a MO>KHO BBHITIOJTHUTH yAajieHne 3y0a 6e3 6omm. [15,
16]. Yamic moroBopuics ¢ Konronom o mpoBeneHUN
UCTIBITaHMUA Ta3a.

3amedaTenbHBIH aMEpUKaHCKUN nucaTelb
Comroan Knemenc (6oyiee M3BECTHBIN TOJ TICEBIOHH-
MoM Mapk TBeH) B cBoeM 3cce «CUacTiavBbIe BOCHO-
MHHaHHS O 3y00BpadeOHOM Kpecie» C FOMOPOM H TITy-
OOKMM CMBICIIOM paccKa3blBaeT 00 TOM 3HAMEHATENb-
HOM M HcTOpudeckoM coObithu [17]. TBeH m3maraer
CBOH aBTOOMOTpaduyecKuil onbIT B 00J1acTH 3yOOBpa-
YeBaHHs B JINTEPATypHOM IIPOM3BENCHUH B (hopme,

HATIOMHHAIOIIEH ONMMCaHue Cirydas B MpodeccHoHab-
HOM CTOMaToJiormdeckoM xypHaie [7]. Kiemenc mu-
ca: «OmHaXIbl 3UMHHM BEYEPOM OHH TOCCTHIH
CTPAHCTBYIOIIYIO BBICTABKY BECEJIAIICTO ra3a U IMOKa-
TBIBAJIMCh CO CMEXY HaJl TPOTCCKHBIMHU MPECTABICHHU-
SIMH HEKOTOPBIX TPEACTaBUTEICH MOJIoneku XapT-
(dbopaa, HaXOAAIIMXCS O CYACTIUBBIM BIIaIbIYCCTBOM
ra3a. Bckope oiuH U3 HUX, MOJIOIOH MapeHb 110 UMEHU
Kynu, COTKHYJICS O CTYII HITH CTOJ B C TPOXOTOM YTIall
HAa CIIEHY, HO TYT kK€ BCKOYWJI HAa HOTH U CHOBA IIOTPY-
3WJICS B BECEIIbe, HE Tepsis IPH ATOM Kypaxkay [17].

Konton pacckaszan, 9To TPOHM3OMNUIO IajibIIe:
«Korga 3purenn yxoauiu, J0KTOp ¥Y3Juic MOAOLIEN KO
MHe 1 crpocwit: «[louemy yenoBek He MOXKET yIaIUTh
3y0 ¥ HE YYBCTBOBATh €T0 MO/ AchcTBHEM ra3a?» 5 o1-
BETWJI, uTO He 3Hato. «Hy, - ckasan oH, - 1 Aymaro, 4To
3TO MOXHO cenatb». Muctep Kymu He 3Ham, 4To mpu-
yiHWI cebe 00J1b, TIOKa ACUCTBHE ra3a He mponuio. OH
cKazal: «Y MeHs ecTh OOJbIIOW KapHO3HBIN 3y0, U i
ObLT OBI paj, ecu OB MHE €T0 YA,

Puc. 8. John Mankey Riggs (1811-1885) — amepuranckuii danmucm, énepsvie 6 Mupe npoeén onepayuio
yoanenus 3y6a noo Hapko3om 3axucvio azoma [18]

Beuepom TOrO K€ OHS VY3IUIC BCTpPETHICS CO
cBouM Kojureroit J[>komom MaHku Purrcom (puc. 8).
OHM 3acCHIENHCh N0 TMO3AHEH HOYH, OO0CYXKIas BO3-
MOKHOCTh IPEAOTBPAIICHHUS CTPaTaHUH BO BpeMs yia-
JIeHHs1 3y0a U OTIepalliy ¢ MIOMOIIEIO ra3a. Purrc coria-
CHJICSI clieyiaTh yAaieHue Oecrokosiero 3yba Myapo-
cTH Y2JUICy Ha cheayroumui nens (puc. 9). Onepanus
ObLTa IpoBEIeHA O] BO3ACHCTBUEM 3aKHCH a30Ta, KO-
TOpyIo maBai BabixaTh KonroH, B 3y0oBpaueOHOM Ka-
ounere Yamnca Ha MewH-cTputr HanpoTuB CTtaporo
rocyAapcTBeHHOro aoma B nenrpe Xaptdopaa (Old

State House). Cpasy ke mocie Toro, Kak Y3JuIC MpH-
men B cedd mocie BO3JACHCTBHS 3aKHCH a30Ta, OH
B3MaxHYJI pyKaMH B BO3/yXe M BOCKIHMKHYI: «HoBas
apa B yrnaseHun 3y0oB!». Ilozxke Purrc ckazam: «OnH
[Vamc] 3aMeTw, 9To He MOYyBCTBOBAN HUKAKOH 60n
oT omeparum». Purrc omucan cobeitua 11 gexaOps
cnenyrommM obpasom: «Ha crenyromee yrpo B oduc
JokTopa Yaica npuiien muctep KointoH co cBoum
MeIIKOM ¢ razoM u 5. Kpome gokropa Yasica, muctepa
Konroma m MeHf TaM MPHCYTCTBOBAIH MHCTEP
Comronn A. Kynu u HekoTopble Apyrue, YbUX MUMEH s
ceifuac He MOT'y BCIIOMHHUTb. JIOKTOp
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Puc. 9. Ilepsuiii Hak'03 3a1<cw0 azoma (11 ‘elca6pﬂ 844 2. ).“ .

L3

Xumux Konmon (c mewkom, HanoIHeHHbIM 8ecenauum 2asom), 6 Kpecie Yaunc, cnesa oanmucm Puzec,
yoanuswiuii 6e3 bonu 30

VYamice, yceBIINCH B OTIEPAIHOHHOE KPECTIO, B3SUT
MEIIOK W BJOXHYII Ta3, ¥ IOCJe TOT0, KaK OH B JIOCTa-
TOYHOHM CTENEHM MOJBEPrCs €ro BO3ACHCTBHIO, OTKH-
HYJI TOJIOBY, U 5 yAaIHII 3y0. DTO OBLT OOIBIION KOPEH-
HOW 3y0 Ha BEPXHEH YEITIOCTH, TAKOW, KOTOPBIi HHOT A
Ha3bIBAIOT «3yOOM MympocTiy». [[Jis ero yaajaeHus mo-
TpeboBaiioch Ooibinoe ycuwnue. JJokrop Yasmic He npo-
SIBJISUT HUKAKOM 4yBCTBUTENBHOCTH K 60omu. OH ocTa-
BaJICs MO BO3JICHCTBHEM ra3a elle HEKOTOPOe BpeMs,
U Cpasy XkKe Ipuas B ceOs, OH BCIUICCHYII pyKaMH H BOC-
KMKHYI: «HoBast 3pa ynanenns 3y6os» [19, 20].

Hamee Purrc ckazam: «MsI OBITH HACTOJBKO BO-
OJIyIICBIICHBI YCIIEXOM ITOTO KCIIEPUMEHTA, YTO CPasy
ke 00paTHIIM CBOoe BHUMaHHE Ha yIalieHue 3y00B C Io-
MOIIBIO 3TOTO BEIIECTBA W MPOJODKANNA 3aHHUMATHCS
HCKJTFOYUTEIHHO 3TUM BOIIPOCOM IMOYTH B TCUCHHE He-
CKOJIBKUX HENENb». PUITC TakkKe OTMETHJ, YTO «/Ba
MOJIOJIBIX Bpauya u3 Xaprdopaa ogo0pwin npuMeHe-
HHE 3TOr0 ra3a U MPOBEJIA HECKOJIBKO 0€3001e3HEHHBIX
onepanuil 1moj BO3JEHCTBUEM rasza, MpUYeM Y3JuiC
BBOJIIII €T0 camy [6].

IMAPTHEPCTBO Y3JIJICA C MOPTOHOM
B BOCTOHE BbLJIO TOJIBKO
HOMMUWHAJIBHBIM

Bce aBTophl, numynme 00 MCTOPUM aHECTE3HH,
YIOMHUHAKOT NapTHepCcTBO Yayuica u Moprona B bo-
CcToHe. B KkadecTBe mOKa3aTeNbCTBAa CYIIECTBOBAHUSA
9TOr0 MAapTHEPCTBA MOXHO TNPHUBECTH peKIaMy, IO-
SIBUBIIYIOCS B xypHasie American Traveller (Amepu-
KaHCKHUH MyTemecTBEHHUK, ToM 19, Homep 61, 30 sH-
Baps 1844 r.), 6ocTOHCKas rasera, BHIXOSMIAs pa3 B
ase Hepenu, nutupyet (puc. 10). Taxke, B kKauecTBe
JIOKa3aTeNNbCTBA, MPEICTABICHO YBEJIOMIIGHHE O pac-
TOP)KEHUM TApTHEPCTBA CaMHUM Y3IUICOM IIPUMEPHO
yepe3 1eBaTh MecsueB (puc. 11). OHo nosBUIIOCH B Ta-
3ere Boston Daily (tom 13, Homep 100, okTsi6ps 24,
1844). D10 mapTHEPCTBO, O-BUAUMOMY, OBLIO TOJIBKO
nomuHanbHbIM. Korma noxtop W. Harry Archer usy-
YUJI €KEIHEBHUK Y2IljIca, JaTUPOBAHHBINA MEPUOIOM C
13 mas 1841 rona mo 17 suBaps 1845 rona, on o6Hapy-
KHJI, 9YTO Y3JUIC HEMpPEpHIBHO MPAaKTUKOBAaN B XapT-
¢dopne B teuenue 1844 roma — roma mapTHepCcTBa C
MoptonoMm B bocrore! [10].

3anucu u3 exxeIHEBHUKA OKa3bIBAIOT, 4TO Y 3ILIC
HE TOIBKO MO-TIPEXHEMY JaBall MOpPTOHY «HHCTPYK-
LIMH TI0 UCKYCCTBY 3yOOBpaueBaHus, COTJIACHO COTJIa-
LIEHUIO», HO U BBINOJHSI 3HAYUTENbHYK 4acTh pa-
601el MopTtoHa B Xaptdopae [10].



58

Danish Scientific Journal No77, 2023

deaca, RI. James Grees

ul
nr
wf T.
it
P

l‘.lﬂ. Kentull &
m- l. Cammay, Dower

v\r

y, KY.

12 h-'h‘n Lerth ﬁ" L“
jenestioe wntil | at
pationt fa perfocily -15-‘
vaipabls and
|-M

LN hie
ld,l um:'.“ Ir b’;ﬂ:

PAENS. WELLS & MORTON. DENTIRTR, No. 19
Tramom Row, ere determined 10 mate 1belr valusble
luveniion unuulury kaown, and duly appescinted in the
shoriem (me psible | with thie in view we nuw progpom
(i mnlﬂ noiice)
lon of ano year;

supariar \n any edder e
tes, we ahall expect 8 emall compunsatioa wh

r-vlnulanrr—l an, othgrwim: we will sk nmd

raguire when the 1erh arm inmned, witl

for Lhe maierala megd, which will be

maane we are snehied Lo Inireduce

[ LI

with
wia |
tny

iheza con-

then if the
Is raally

coamgrurtin

that our e

whana hor I

l.‘; l-l it
m [

SN B pr Cnarta

oc.+—Wly

o onr abjery mll Do a1ainad,
fiersme can have the bemeflt of

ol & dieance ar in u-

within ¢us wenk after the

b' md-d.-:ub

achnm's € 18 respectin
lhl-lmnn-uhunn_ o
5 'lv:l.l.l A MORTON,

ively 1han la the ordivary

llu e,
aalling or eead
imtvment of thi

PUDETT DPRRTE, | WY 9 '
e Yy, |
ARTNERSHIP NOTICE T Cpar 10

h"mo( m.usa MOETON _‘:
o i
ARTNERSHIP NOTICE Tus Com-
in dmuiness between PRIEST sod RICH-
BERRT, buving bnen by smetuad comment thmcived, the

Puc. 11. Coobwenue Yonnca 6 6ocmonckou 2azeme
0 mom, umo e2o napmuepcmeo ¢ Mopmonom npekpaujeno

B cratpe «Xponosnoruueckass uctopus ['opanus
Vannca, mepBOOTKPHIBATENSI aHECTE3UH», OMYyOJIHKO-
BaHHOW B «bloiieTeHe MUCTOPUM METUIUHBI», TOKTOP
Apuep mumret: «IIockompKy B HEKOTOPBIX paboTax UMs
I-pa Yaiuica CBSI3BIBACTCS C «OTKPBITHEM 3(HpPaA U XJIO-
podopmay, TO, BO3MOXKHO, OyIE€T YMECTHO 3asBUTH,
YTO UMEHHO ATOMY ITOKOWHOMY IPUHAUICKUT OTKPHI-
THEe 3(upa, KOTOPBIA celuac HCIONb3YeTCS IaHTH-
CTaMH W JPYTUMHU CIICIHAIUCTAMH; HO YTO JOKTOP
MoprtoH u3 boctoHna BriepBbl€ yCIIEUTHO IPUMEHUI €T0
MOCJIE TOTO, KaK €ro HCIIOJIb30BAaHHE OBUIO IpPEIIo-
JKEHO JOKTOPOM Ya3uicoM. XJ10pohopM — 3TO COBEp-
IIEHHO JIpyroe BEIIeCTBO, OTKPHITOE, KaK MBI IOJIa-
raeM, 1oktopom CumiiconoM u3 Dauudypra» [10].

NYBJINYHAS JEMOHCTPAIUSA YIJJICA

VYamnc nucan: «CaenaB 3TO OTKpPBITHE, 51 ObLI
HaCTOJIEKO BOOJYLIEBJIEH, YTO CBOOOHO TPATHI CBOH
JICHBI'M W IIOCBSINAN BCE CBOE BpeMs B TE€UCHHE He-
CKOJIBKHMX HEJIeNIb TOMY, YTOOBI ITPEACTaBUTh €0 TEM,

KTO OBLT HanOoIee KBaTH(pUIIMPOBAH IS PaccieioBa-
HUSI M TIPUHSTHUS PEIISHHs 10 ero JOCTOMHCTBaM, HE
MPOCS. U HE OXKHJIAs HUYIETO 33 CBOM 3aCIyTH, OymIydu
MIOJTHOCTBIO YBEPEHHBIM, YTO 3TO IIEHHOE OTKpbITHE. S1
XOTeJ, 9TOOBI 3TO OBIIO TaKMM € CBOOOJIHBIM, Kak
BO3/yX, KOTOPEIM MBI AbImum» [10].

HNMeHHO ¢ 3TOH LEnbl0 Y3JUuIC OpraHu30Ball Je-
MOHCTPALIUIO 3aKUCH a30Ta B MaccayyCeTCKUM MeH-
OUHCKUM KOJUTeIKeM ['apBapIcKoro YHHBEpPCHTETa B
Bocrone. Kparkoe 00bsiBieHHe 00 UCHOIb30BAHUH 3a-
KHCH a30Ta U YAalleHus 3y00B OBLIO OMyOJIMKOBaHO
B OocToHCKO# razere Boston Bee B nmonenensuuk, 20
staBaps 1845 rona (puc. 12): «lantucr u3 Xaprdopaa,
(KoHHEKTHKYT), HayaJl HCIIOJIb30BaTh I'a3 3aKHUCh a30Ta
IIpH yAaJCHUU 3y00B. YTBEpKIAETCs, YTO TOCIIE MPH-
MEHEHHUS 9TOTO Tra3a MalUeHT He YyBCTBYET 00JIn». DTO
MaJION3BECTHOE Ta3e€THOE OOBSBICHUE SBISETCS Ca-
MBIM PaHHHAM M3 M3BECTHBIX MYOJMYHBIX COOOLICHHUI
00 MCIOB30BaHNY 3aKHCH a30Ta JUlsl 3yOHBIX WIIN XHU-
pyprudeckux mpoueayp. [4, 10, 11].

9% A dentist in Hartford, (Conn.) has adepted

the use of pitrous oxide

gas, in teeth polling. It

is said that after taking this gas the patient feels

no pain.

Puc. 12. Obvasnenue 6 caseme Boston Bee om 20 aneaps 1845 200a 06 ucnonvszosanuu 3akucu azoma 6
Xapmdghopoe, wmam Konnexmuxym
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B bocTone Yanic no3HakoMuics ¢ HECKOJIbKUMH
JAHTHCTaMH U BpadaMH, a TAK)Ke C XUMUKOM H arlTeKa-
pem Teonopom Metkangdom (Theodore Metcalf, 1812—
1894), k KoTOpOMY OH OOpaTmiCcs 3a HHpOpMaLuei o
NpUOOpETEHUHN 3aKUCH a30Ta. MeTka( peKoMeH10Bal
MopToHa, KOTOPBIH B TO BpeMst ObLI CTyAeHTOM J[Kek-
cona [27]. Yamic nonpocun MopToHa TakKe OMOYb B
OpraHu3aly JeMOHCTpalluu 3aKucH a3oTa. Mx cos-
MecTHas IIpakTHKa B bocToHe OblIa mpekpalneHa B OK-
Ts0pe 1844 rona, HO OHM OCTaBAJINChH B IPYKECKUX OT-
HomeHwusx. /xo3ed u Sctep Youron (Joseph and Ester
Walton) maxommnmcs B KomMHaTe MopToHa, Kormaa
Yamic 1 MopToH 00CyXIanu UCIIONBE30BaHHE 3aKHCH
aszota [14, 21]. Yamic npeanoku1 nIpoAeMOHCTPUPO-
BaTh CBOE OTKpBITHE Iepex MmyOnmkol, XoTss MopToH
oTHeccs K aToMy ckenTuuecku [14]. Torga Yamic Boc-
KIIMKHYT: «5] caenan 3To ¥ MOry caenaTsh cHOBay [14].
VYasic HamepeBalicsl pa3MeCTUTh B OOCTOHCKOII razere
00bsBIEHUE 0 HAOOpE JOOPOBOJIBLIEB IS IEMOHCTpa-
uuu 3akucu azora [21]. Ha cnenyromuit aesb MoptoH
coobmmn J[xozedy u Ictep YOITOH O TOM, YTO TO-
SIBUJICSL TOJBKO OJMH YEJIOBEK, W Omepanus He Obuia
npennpussra [21].

B Tpex HoMepax OocroHCKo# Tazerbl Daily
Evening Transcript ot 21-23 suBaps 1845 roma Obumn
OIyOJINKOBaHbI UJCHTHYHbBIE PEeKJIaMHbIe 00BSIBICHUS
0 TIpeJIaraeMbIX Y3 JICOM HCTBITAaHUSAX 3aKUCH a30Ta.
JIx03ed YOonTOH, YCIBIMABIINI Pa3roBOp MEXIY Y JI-
jcoM U MopToHOM, mogymal, 4yTo Y3JUIC MOMECTUI
o0bsBienue B Daily Evening Transcript [21]. Ognako
CYIIIECTBOBAHUE 3THX PEKIaMHBIX OOBSBICHUI paHee
He ObuTo MokyMmMeHTHpoBaHO. Homepa ot 21 u 22 sH-
Baps 1845 roga Takke comepikalu «pPelaKLHOHHBIE»

3aMETKU, KOTOpPbIE HAMPABISUIM YUTATENICH K peKIaM-
HBIM OOBSBICHUSIM Yaiuica. PexiiaMHbie 00bsIBICHNUS
SIBJISIFOTCSI OKOHYATEJILHBIM CBHETENILCTBOM TOTO, KO-
raa Yamic 6611 B bocToHe, HO OHM HE JalOT HUKAKUX
yKa3aHUH Ha IMPOJOJDKUTEIBHOCTh €ro INpeObIBaHUS
WIN JIaTy €ro JeMOHCTPaLUH.

Ha 3-ii crpanuue Toro e Homepa rasersl Daily
Evening Transcript G110 HOMeLIeHO 00bsIBICHUE (PHC.
13): «kHEOBBIYHOE OBBABJIEHUE. [[ocenmavmen
¢ 3anaoda, Haxodsawulicsa ¢ U3UMOM 8 IMOM 20pooe,
Xouem npedcmasums HOBYIO XUPYPSUUECKYIO CUCTEMY,
0cobenHo 8 omHoueHuY yoanenus 3008, ¢ NOMOUbIO
KOMOPOTU MOJICHO U30eHCams NOUmu Uil CO8CeM 6Cell
60U, 06bIUHO 8bI3BI6AEMOU dMOUL onepayuel. /Jokmop
npeonazaem 00BACHUMb CEOK MEOPUI0 aAyOUmopuu 6
KAKOM-TU60 00WecmBenHoOM 3ale, d 3amem Npucmy-
numeb K NpoGedeHuro onepayuii no yoaiexuro 3y606
mem, Ko co2nacumcsi Ha 3mo. J{iis mozo umobul Ovims
VBEPEHHbIM 8 OOCAMOYHOM KOIUYeCmEe NayUeHmos,
OH XOUem npugieyb HeCKOIbKO PECNeKMAOebHbIX Y,
KOMOpbIM MOJicem nompeboeamuvcsi onepayusi U Ha
APUCYMCMBUE KOMOPLIX OH MOJICEm pacCHUmMbléans.
OHu 00n24CHBL OYOYM pACCKA3amy 3pUMensm O CeHca-
yuu, npou3gedeHHoll onepayuetl.

Ecnu ne nabepemcsi docmamounoe KOIU4ecmeo
JACENAIOWUX, THO O IMO20 NPOEKMA NPUOEMCSl OMKA-
3amuvcsl, MAK Kak OOKMOop CMOACem npobblmy 8 20pooe
JUUL KOPOKOE BPEMSL.

JKenarowux svlcmynums ¢ 8blUeYKA3AHHOU Yelblo
npOCsm 0OCMABUMb C80U UMEHA U MECTO HCUMENbCNEA
y muccuc Kepmuc, 175 Tremont st, nanpomus

Tremont House» [11].

NOTICE EXTRAORDINARY. Acgentle-
man from the West who is now on alvisit in this

city, wishes tointroduce a new_system of Surgery hav-
mﬁ_ especial reference to the Extracting of Teeth, by
which nearly or quite all the pain which is usually caus-
ed by the operation may be avoided. The Doctor pro-
‘goses to explain his theory to an audience at some pub-
ic hall, and then proceed to perform operations in ex-
tracting teeth for those who will consent to undergo the
operation. In order to be sure of a suflicient number of
patients for the occasion,he wishes to engage a few per-
sons of respectability who may require the operation,
on whom he may depend to be present. They will be
required to state to the audience the sensation produced
bv the operation. : :
MThe above project will be abandoned if a suffici nt
number do not volunteer immediately, as the Dr can
remain in town but a short time.

Those persons who are willing to anpear for the above
pu1 pose are requested to leave their names and residenc-
esat Mrs Curtis’s, 175 Tremont st, opposite the Tremont
House. 3T jan 21

Puc. 13. Obvserenue I'opayus Yonnca 6 easeme Daily Evening Transcript,
Bocmown, 21 aneaps 1845 2. [11]
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Ilo cnosam Yasica, oHn kmand 2-3 JHSA, IOKa
OIIMH U3 MaIreHToB XapTdopaa COrIacHTCs Ha aMITy-
Taiuo koHeyHocTu. Korja nanueHT oTkasancs ot orme-
panuu, Yamic 1 MopToH obpaTunuchk K YOppeHy 3a
paspelleHueM BBICTYNUTH INepell CTyJeHTaMH-MeIu-
kamu. 20 ssHBaps 1845 roga Yaic mpoyuTtan CTyneH-
taMm noktopa [Ixona K. YoppeHa B koHIIe 0JTHOI U3 ero
(Yoppena) nekuuit B MaccauyceTcKOM MEAULIMHCKOM
komtemke I'apBapiackoro yHuepcutera. Komnemxk
HaxoAwics Ha MelcoH-CTpUT. B IByX3TaXHOM 31aHUU
OBLITO HECKOJIBKO JICKITMOHHBIX 3aJI0B, aHATOMHYECKUI
TeaTp (Ha BTOPOM STa)Ke) ¢ KyIOJIOM M MaHCAPIHBIM
OKHOM, /IBa aHATOMHYECKHX KaOWHeTa, JabopaTopus,
OubmmoTeka n anaroMuueckuid Myseit [4]. Tema kpart-
Koil nexuun Yamiaca «Vcmonp3oBaHUE 3aKUCH a30Ta
JUTS IpeioTBparieHus ooy [22]. 3ateM Oblia JEMOH-
ctpauus. Ha Heil npucyTcTBOBaIM M3BECTHBIN Mpodec-
COp XUpYpr YOppeH, XUuMUK J[3keKCOH U JaHTUCT Mop-
TOH. Y3JuIC OBII MU XUPYPIOM, U MPOBOAMI Hapko3. OH
MOJHEC MEUIOK C ra30M MalueHTy (CTYAEHTY-ToOpo-
BOIBITY). [locmeqHuid XOPOIIO BABIXAJ 3aKHUCh a30Ta U
BCKOpE MOTEPSIT CO3HaHUE. Toraa YaIuic B3sUT IIUIIIEI
W COBEPIIECHHO 0e300JIC3HEHHO «ITOTPY3WI X HU3KO B
necHy». OmHaKO TPH PACIIATBHIBAHUU M H3BJICUCHUU
3y0a MalMeHT CTaJl KpU4arbh, JABHTATHCS, 3aTE€M IIPO-
JIOJDKal CTOHaTh. B ayauTopum pasgaiuch cMmeX,

CBHUCT, BBIKpUKHU: «Bvickouka, ooman!» W, HECMOTps
Ha TO, YTO TOCJIEe OTNEPANUX TAIEHT TOBOPII 00 OT-
CYTCTBHH OOJICBBIX OLIYIICHUH, MPHUCYTCTBYIOIIUC
CTYACHTHI ¥ Bpauu He MOBepwIId B 3()(HEKTUBHOCTH Me-
Tona. B mpoBasne nemoHcTpanuy ObUIa TOBUHHA HE 3a-
KHCh a30Ta, @ TEXHUKA «HAPK03a», OTCYTCTBUE 3HAHUN
0 MeXaHH3Me JCHCTBUS 3TOr0 aHECTETHKA, O BO3MOXK-
HEIX OCJIOKHEHHUSIX B KJIMHUKE TAKOTO 00€300IUBaHUS.
VYannc He cMOr co3JaTh AOCTATOYHOW KOHLEHTPALUU
3aKHCH a30Ta BO BIBIXa€MOM BO3IyXe, TaK KaK OH
noJsib30Bajcs MemkoM KonToHa, KOTOpBIN gaBasl BO3-
MOJKHOCTB TIOJTyYUTh TOJBKO KPAaTKOBPEMEHHOE OTIIy-
mIeHne, Ho He Hapko3. Kpome Toro, Hep3s1 OBLIO 0THO-
BPEMEHHO MPOBOUTH UHTATSIUIO U IENATh ONEPALIHIO.
Benp 3akuchk a30Ta 04eHb OBICTPO MOCIIE MPEKPAIICHUS
e€ MojJauu BBIXOJWUT U3 OpPraHM3Ma, W TMAIHEeHT Mpo-
oyxmaercs. Cynpyra Yajica omucana 3To Tak: «B sH-
Bape Mecsdlle, MOCIEIOBABIIEM 3a 3TUM OTKPBITHEM,
MOH My OTIIpaBuica B BOCTOH ¢ 11e7bI0 03HAKOMUTD
TaMOIITHIOI0 OOIIECTBEHHOCTh C €r0 OTKPBITHEM U OT-
CYTCTBOBaJI OKOJIO ABYX Henens. [1o Bo3pamieHHn oH
CKa3a, 4YTo JOOWICS JUIIb YACTUIHOTO YCIIeXa; U4TO K
€ro OTKPHITHIO OTHECIHCh KaK K HAIyBaTCIbCTBY, H
JMOAW TaM HE OKa3alld eMy HHKAaKOH MOMOIIN» (pHC.
14) [4].

“In the month of January succeeding this discovery, my hus-
band went to Boston, for the purpose of making known his dis-
covery to the public there, and was absent about a fortnight. He
said on his return that he had been but partially successtul ; that
his discovery was treated as a humbug, and the people there

would lend him no assistance.”

Puc. 14. Bvidepocka uz socnomunanuii dnuzabem Yaunc [4]
Hecmomps na neyoauy oemoncmpayuu, Yauuc ocmaincs eepen udee HapKo3a 3aKucvio azoma [4].

MOCJEJICTBUS MIYBJIAYHON
JEMOHCTPALIUHA
IDPPEKTOB 3AKHCH A30TA

Ha cnenyromiee yTpo nepes oTbe310M Y3JUIC BEp-
HyJ1 MopTroHy 3y0oBpadeOHbIe HHCTPYMEHTHI [24]. Ha
CIIEYIONINH JEHb II0CIe HEYIaYHOTO JKCIIEPHMEHTa
MopTtoH coobmmn Metkangy, 4to YaImic «yexan paH-
HHUM I10€3/I0M B OOJIBIIIOM YHBIHMHM WM Pa3oyapoBa-
HUW» [26]. Y ApyueHHBIH U pacCTPOEHHBbIN, Y3JUIC BEp-
Hynest B XapThopa, TAe Mpo1oibKall UCTIOIb30BaTh 3a-
KACh a30Ta B CBOGH NpPaKkTUKE M Y4YWI, KaK €10
MIOJIF30BATECS IPYTUX JAaHTHUCTOB.

Bckope nocne Heyaasuieiics nemoHncTpanuu B bo-
crone Yauc 3abonen. CTpecc ¥ YHI)KEHHE, KOTOPhIE
OH HCIBITal TOclie cBOoeil Heyaauu B bocToHe, BO3-
MOJKHO, YCKOPHJI ero 0oie3Hb. Yasic nucan B 1847
roay: «BosHeHne, BBI3BaHHOE 3TUM HPOBAIOM, IPH-
BEJIO K OOJIE3HH, OT KOTOPOH sI HE MOT OIPaBHUTHCS B
TEUCHHE MHOTHX MECALEB; II03TOMY 5 OBbUI BBIHYK/IEH
MOJIHOCTBIO OTKa3aThes OT CBOEW NpodeccnoHalbHOM
nesrensHOCTHY [25]. Tlpupona Gonesnu Yamica Heus-
BECTHa, HO OHa MOIJIa OBITh CBfI3aHA Kak ¢ (U3HNYe-
CKHUMH (BO3MOKHO, PECITUPATOPHBIMH), TAK F TICHXO0JIO-
THYECKUMH paccTpoiicTBamu. 5 ¢eBpans 1845 ronma
Yamic nan o0bsSBICHUE O Cllaue CBOETO J0MA B apEHIY
[26]. Bckope mocie 3TOro OH HmpeKpaTHil CBOIO 3y0o-
BpaueOHyI0 TpakTHKy, B ampene 1845 roma Yamic

HalpaBWJI CBOMX MALMEHTOB K JOKTOpY Purrcy, Bo306-
HOBUIJI MIPAKTUKY TOJIbKO B ceHTsiOpe 1845 rona. Ectb
CBUJIETENILCTBA, YKA3bIBAIOIINE HA TO, YTO YJIJIC CHOBA
BpeMsi OT BpEMEHH IPaKTUKOBaJ Kak B XapTdopae, Tak
U B Hbm-ﬁopxe BIDIOTH 710 1848 roma. dakTuyecky,
Mexny 1846 u 1848 romamu Yamic obecrieunBai ane-
CTE3WIO /Il MECTHBIX XMPYPrOB IPH aMIyTalUsIX H
yaaneHuu onyxosei. Kpome Toro, Yamic yBnekcs apy-
rumu uHTepecamu. B 1845 rony o opranuzoBan B
Xaptdopae «Ilanopamy mHpHUpOABI», HIH BBICTABKY
ecTecTBeHHOI ucropuu. B 1846 rony oH 3anareHTOBaT
HOBBIA THIT JYIIEBOW KaOWMHBI M CHOBA MPEKPATHUI
NPaKTUKY, YTOOBI MOJTHOCTBIO TOCBATUTH C€OS 3TOMY
mpoekTy. Ho 3To Ob11 pokoBoii rox mist [opamms Y-
Jica; ero MHp Hayall pymuThes. 16 okTsaops 1846 roxa
OBIBIIMI YYEHUK W MapTHep Yaimica YUibsiM MopToH
YCIIEIIHO MPOAEMOHCTPUPOBANl MHIAIIUOHHYIO aHe-
cTe3uio 3¢pupoM B MaccauyceTckoii GospHHIE 00111ero
npodwisi. Yaic, HaBepHOe, ObUT OBl TOPA M JJOBOJICH
JOCTH)KEHHEM CBOETO YUEHHKa, eciii Obl He TOT (aKT,
yTo MOpPTOH NIpeTeHJoBal Ha NPUOPHUTET OTKPBITUS
Hapko3a. YTo emie xyxke, npenogasarens MopToHa B
MenuuuHCKOM 1kosne Yapnb3 JIKeKCOH yTBepkjad,
YTO 3TO JACHCTBHUTENBHO OBIJIa €T0 WICS U HMEHHO MY
CIIEyeT NMPUIHCHIBATH OTKPBITHE Hapko3a. bombrmas
4acTh OCTaBIIEHCS KOPOTKOW XKHU3HH Y3Iuica ObuIa mo-
CBSIIIEHA CIIOPY O MEPBEHCTBE B OTKPHITHH HAapKO3a,
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WM, KaK Ha3bIBajia 3TO €ro JKeHa, «ra30Boi BoiHe» [4].
TToce nemonrcTpanuu MopTOHOM 3(UPHOTO HAPKO3a B
Bocrone B okTs16pe 1846 rona Yaiuic nobusancs oouie-
CTBCHHOTO U O(UITMATFHOTO TPU3HAHUS 32 OTKPBITUC
aHEeCTe3WH, B OCHOBHOM Oe3ycmeriHo. B konie 1846
rojia, IpH MOJAEPIKKE HEKOTOPBIX CBOMX CTOPOHHUKOB,
VYamic ornpaBwics B EBpomy, HEHTp METUIIMHCKHUX
3HAHUI W WHHOBAIWil TOro BpeMeHu. B ¢eBpane Toro
JKe TOJIa OH TIPEJICTaBHII CBOIO 3asBKY BO DpaHITy3CKYIO

aKaJeMuIo HayK, AkaneMuro MeaqunuHsl 1 [laprkckoe
MEIUIMHCKOE 00IIECTBO.

VYasc BepHyNCs Ha POAMHY B KOHIE (eBpajs
1847 roga. B mapte oH Hamucain u omy0iIuKoBan Opo-
LIIopy noj HazBaHueM «lctopus OTKpBITHS NPUMEHE-
HUSI Ta3a 3aKUCH a30Ta, d3pUpa U APYrux MapoB sl XH-
pyprudeckux omnepanuii [25]. B Hell oH U3710KUNI CBOU
YTBEPXKICHHUSI, TOBOJBI 1 00OCHOBAaHUS
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Puc. 15. Tumynvnoui aucm opowiopst ¥Yannca [25]

(puc. 15). UToObI MOATBEpAUTE CBOI MMPHOPUTET B
OTKPBITUH HapKO3a, Y3IIJIC OTIIPABUI KOIIMH JJIS TIpeJi-
CTaBJICHUs] B MEAMIIMHCKNE U Hay4HbIe oOmecTBa EB-
porel. Ero OpIBIImiA CTYZEHT MOPTOH TOIBITANCS 3a-
MAaTEHTOBATh «IETEOHOBYIO (3(QUPHYIO) aHECTE3UIO»
nocjie ycrnemHol neMoHcTpanuuu B MaccauyceTckoi
6onpHUIE 001IeTo poduiis B 1846 roxy. [Tozxe Mop-
TOH NPEIOKHUIT Yauuucy sbupHyo «ppanmmusy»’ s
Hero-HMopka. Y3I11c OTKIOHMI 3TO MPEIJIOKEHNUE.

B 1847 rony 3akoHOmarenpHOEe coOpanme Kon-
HEKTHKYTa MPUHSIO 3aKOHOIIPOEKT, B COOTBETCTBHUH C
KOTOPBIM Y3JuIC OBl OOBSBIEH NMEPBOOTKPHIBATEIEM
aHecre3nu, a B 1848 roay Ilapmkckoe MEeTUIIMHCKOE
obmmectBo 00BsBIIIO: «[opanuio Yamicy u3 Xapt-
tdbopna, CILIA, npuHaasiexaT BCe MOYECTH 3a TO, YTO OH
MEPBBIM OTKPHUT M YCIENIHO MPUMEHW HCII0JIb30Ba-
HHE TTapoB M ra3oB, C IOMOIIbI0 KOTOPBIX XUPypruye-
CKHE OmNepanuy MOTYT OBITh BBINOJHEHBI 0e3 00ii».
DTU MOYECTH MOTJI OBl 00JIETYUTH ITYOOKYIO JeTpec-
cHIo Yajuica, KOTopast IpHUBea K ero caMoyOHHCTBY B
suBape 1848 roma. Ha camom nerre HOBOCTH O 3asiBiie-
HUM [lapmKCKOro MeAMIIMHCKOrO O0IecTBa IOSBH-
Jack TONBKO Tocie cmepTd Yamwica. Ero oTkpeiTne
ObBLTO MPHU3HAHO KaK AMEPHKaHCKOH acconnanuei cro-
MatosoroB (1864), Tak 1 AMEPUKAHCKOW MEIMIIUH-
ckoit acconmarmer (1870 u 1944). Ilo cmoBam Bce-

! ®panmm3a — 9TO BUJI IMIEH3HH, KOTOPHIH MA€ET €€
npHOOpeTaTeNio JOCTYI K HOY-Xay IJIs IPOJaXKH TOBApOB
WM OKa3aHHS YCIIyT.

MHPHO U3BECTHOTO Bpaua cipa Yunbsima Ocnepa, oT-
KpBITHE YDJUJICOM aHECTE3MU CTaJ0 «BEIMYANUIINM T0-
JApKOM, KOTa-TTi00 CIeaHHBIM CTPaJaroIIeMy YeJIo-
BEUYECTBY».

CAMOYBHMCTBO JJOKTOPA YJJLIICA

Kuzee VYoamica, koTopas TOHaYaidy OblIa Tak
ycrneniHa, noreprena kpax. Jantuct MopToH, KOTo-
PphIi pexae accucTUpoBall Y 3JUICY, CKPBLICS BMECTE C
ujeei odIIel aHecTe3nu, HO MPH 3TOM BMECTO «Bece-
JISIIETO Ta3a» s «0e300e3HEHHOTO CHAY HCIOJB30-
Baj 3¢up. MOPTOH MpHU KaxXJI0M YAOOHOM cllydae OT-
puua, 4yTo 3aMMCTBOBAI Hiae y Yasica. [locnennuit
ObUT KpaiiHe pasapaxeH 3TuM. Kpome Toro, Yamic
0oJbIIe HE MOT IPAaKTUKOBATh JAHTHUCTOM.

[Tocne HeymauyHOM eMOHCTpauuu AOKTOp Y23IuIC
Ha BpeMs OCTaBMJI 3yOOBpadyeOHYIO MPAKTHKY W CTal
paboTaTh KOMMHUBOSKEPOM, a 3aTeM apT-AUJIEepPOM B
Mapmxe [10, 28].

Ero mepeesn B nexabpe 1847 1. ObIT 0O9€Hb HEOXKH-
JaHHbIM. OJIHAKO UMEHHO B 3TO BpeMsl JIOKTOp YaJuic
HaJaJl CTaJKWBATHCS C TPOOIeMaMu B INYHON JKU3HU.
ITocne paccraBaHusi ¢ *EeHON U CBIHOM Y YaJuica pas-
BHWJIACh JICTIPECCHSI, U OH Hadall 3JI0yNOTPEeOIATh XJI0-
podopmom [10]. UccnenoBanust Ku3HH TOKTOpa Y3JI-
JICa TIOKa3bIBAIOT, YTO €r0 HECYACThs] MOTJIN OBITH OT-
YacTH CBsI3aHBI C TEM, YTO OH CTpajai OOJBIINM
JIETIPECCUBHBIM PaCCTPONCTBOM, XapaKTEPHU3YIOIIAMCS
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JUTUTEIBHBIMY EPHOAMH PE3KO CHIKEHHOTO HACTPO-
eHHs. 3JI0yNnoTpeOJIeHHE JTIOKTOPOM Y3IUICOM XJIOPO-
(hopMOM MOTIIO YCYI'YOHTB €ro COCTOSHHE W BBI3BATh
MIepHO/IbI MAaHWUH, PUBEJIIINE €r0 K NeYaIbHBIM COOBI-
THSM TOCTIEAHUX JTHEH xwu3Hu [10, 29].

Bcé nauanocs 24 auBaps 1848 rona, xoraa BcTpe-
BOXKEHHBIN Y3JUIC BRIOEXKAT M3 CBOETO JOMa M Ipak-
tuku Ha 120-# YemGepc-ctput? [30], n obmmn xeH-
IIMHY CEPHOM KUCIOTOH (Kymopocom). Y3JuUic, Mo-BH-
JMMOMY, B TO BpeMs HaXOAMICS IO/ BO3JCHCTBHEM
xsopodopma. OH OBUT apecTOBaH U JOCTABJICH B MECT-
HBI TIOJIMIEHCKHUH Y4acTOK, I'ie MOIBITAJICS COJITaTh
MOJIMIICHCKMM, Ha3BaB CBOC MMS «JI)koHaTaH CMHT».
3areM Yaica HOCTaBUIM B HbIO-HOPKCKYIO TIOPbMY
«Tomb6c» B Hmkaem Manxatrere. Tam oH mpurmien B
ce0st M, 0OCO3HAB COBEPLICHHOE UM JIESTHUE, ITOTPOCHII
MOJULIEMCKOr0 OTBE3TH €ro K cebe JOMOM, YTOOBI 3a-
Opare OpuTBeHHBI Habop. BepHyBHIMCH B TIOPHMY,
VYasnc ne3BueM OpUTBBHI Nepepe3all apTepUio Ha HOTe,
eme pa3 BIOXHYB XJIOPO(QOpPM, YTOOBI YMEHBIIUTH
601 [10].

JokTop Yamic riyboKo cokanesl o CBOEM Io-
crynke. [lepex camoyOuiictBoM nokTop Yasuic mucan
MHIChbMa, B KOTOPBIX PAccKas3bIBall O CBOEH medann U
u300paxkal 4ejJoBeKa, CTpaJaroiero oT ry0okol Je-
npeccurd. OH mucan cBoel xeHe: «S 4yBCTBYIO, 4TO
OBICTPO CTaHOBIIIOCH HEHOPMAIIBHBIM  YEJIOBEKOM,
MHa4e s OBl OTKA3aJICs OT TOTO MOCTYIIKa. S He Mory
JKUTh U COXPaHATh PACCYAOK, U MO3TOMY bor npoctur
MHE 3TOT IIOCTYNOK. bomblie s HUYero He MOTy CKa-
3aTh». DTHU CJI0Ba N300paXKAIOT YeJIOBeKa, HaXOAsIIe-

AORNING, JAT

U

T

rocs B Tiybokom oTtdasHuu. OH Takxke mucai: «Ilo-
CKOJIIBKY sI COBEPIIMI 3TOT €MHCTBEHHBIH MOCTYIIOK B
MOMEHT Opefia, S JOJDKeH HECTH BCIO TSDKECTh OTBET-
CTBEHHOCTH». Ero CJIOBa CBHUICTENBCTBYIOT O TOM, YTO
3NMOYIOTPEOIeHHE XJIOPOPOPMOM MOTIIO YXYIIIATH
ero cocrosgHue. B npyrom muceMe oH mumier: «bor
3HaeT, 94To s He oguH. O, MOs JAoporas MaTh, OpaT U
cecTpa, 4To s MOTY CcKa3aTh BaM? MoM MyKH I03BO-
JISTIOT MHE TOJIBKO TOMPOINATHCS ¢ BaMH. S yMpy cero-
JIHS HOUBIO, Beps, uTo bor, 3Haromuii Bce cepana, npo-
CTHT MHE JTOT YXKacHBIA mocTymok. OcTaBimeecs
BpeMsl s TIPOBEy B MOJHTBE». M3 3TUX CIOB BHIHO,
YTO JOKTOP Y3JUIC MCTBITHIBAJI YTPHI3CHUS COBECTH.
HaxoHen, B mocnenHue 4achl CBOCH JKU3HHM JIOKTOP
VYoamie numet: «Moit Mo3r roput 0 12 wacoB 3TOH
HOYH, 5 TOJDKEH OIUIATHUTH JTOAT MPUPObL. Ja, eciu Obl
s 3aBTpa BEIIIEN HA CBOOOTY, S HE CMOT OBI XKHTH U TIPO-
CJIBITH 3JI07IceEM. bor 3HaeT, 4To s1 UM He ABJISIOCHY [11,
37].

I'azera New York Herald panee Opuia HasBana
MEPBOH, MyOMMYHO COOOIIMBIICH O 3JOKITHOUCHHIX
JIOKTOpa Yauica u ero camoyoutictse [28]. JJokTopam
Adams D., Pisklakov S. [31] ynanocs naiitu B ITy61m4-
Hoii bubmmoTteke Hrro-Mopka opurnHai cratey, omyo-
nukoBaHHOM B razete New York Herald, o coObITHSIX
mocenHuX AHed xkm3Hu Yamria (puc. 16). OcHoBate-
neM rasetsl 0bu1 J[keiime [opnon Benner-crapmmii, a
MIEPBBIH HOMEP BBILLET 6 mas 1835 roma. I'aseTa BBIXO-
nuna B Hero-HMopke ¢ 1835 mo 1924 rox. New York
Herald nmena oueHp GONBIION THPaX W IIUPOKO pac-
MIPOCTPaHIIACh, YTO CIENANI0 €€ OJHOM U3 CaMbIX MPHU-
OBUIBHBIX ekeaHeBHBIX razet B CIIIA [32].

ARY 25, 1848.

S E CTity Zntclilgence. = Haxtford, s:
&~ Busemnk op D, ifonscn Weens.— Quite sn oxoite- Dra. Joun 2
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aa- ) denti, No. 120G, Chambers atrect. it appoar= that | ing in Dr. B
BA- ¢ JMr. Woils was detectod on Fridaoy pight last, in the Ty Baw
1CE | aot of throwicp,vitiiel upor the dress of & youcg morning, w
cc- WOoman, in HBroadwgy. asar the Astor Houao, wheo he | poor o™ on
ty, was arcested and. coaveyed to tho 3d VWard giation jumpin;' phes
or | houss, npd the next dey conducied te the DPolice- | Y5414 ‘s ol
in | offico ; and, afise tho tesiimony in bis ocare had beea ) o5 polyrad, @
the taken before Jnuvtije, Osborne, be was commiltted to | soyea at 'tin
ald prison. No muspicion wes entertained by the Keep- the note toc
P ers, of any iatention of self-destruction, ze Mr. Wella naxme of Ja:
ays apreared to Dir rathor chesrful om Sunday, conversing we could ==
7111 ) frenly, and, whils out of bia ecell. on the corridor, [ pit EOF LS
on nppeored to poy particulor attention to the =ermon | j 4 nome tim
nt | delivered by the Royerend gectleman 7who preaches ave- | ) .00 o hi
aer } ry Sunday to the unfortucate and abandoned creatures day mornicz
in | conflned in the T'ombe ‘I'he principal subject of the at once aco
ars diacourse relited to the 11l clfecte arising from tho enxly Tix 3T
lokx | and coastunt asscoiation.with disreputable fomales, snd -nh dw
yin soomed ic tlirow hir. v/ells into s deep meditation. and a“'l c; eq
rde | when it wiswvoncluded, e retired to Inacell and request- orony"l:-ls"'
oxrk ed the Xeaper to bring him some lolter papsr and a onn- doath l‘:‘ ‘s
the dle, which was done. Between aix and =even o’clock d&\n ":l-
1at, | that evenipg.the laat timethat Mr. Wells was sasn zlive, danco Bg b'u
the kKeeper Jockad tha cell door,and be ywre then ocou- ::e‘“e .
e !:\ed Su writing., On the following ymorning, (Monday.) T ODD‘P-
eer | -Mr. Jackson, onc of Ecepers, opened the Peﬂ}{-'l:l “'
md cell,door.'h&iwmnx 8 and nad was astonished “‘;" : > o
ran | to find Mr. Wella, §n n aitting position on his buulk, with | %O "‘_'- tcbe
ing-| his head xesting inone corner of ths cell. his right 1&g t“-.,‘ 16 s8I
e hanging over the ride of the buak, and the leitlying :Ldl}g a O;lhf\
ke | atraizht ontheatrew mnticers Metween his lege, on tho | Te03 ““h‘“ 4
1 matiress, &y an ompty vial, led ¢ Pure Chloro- {forth thint H
re- forra,”” & .razor, aud n peulkusfs. “be razor was fixed ,‘_{‘“"ﬂ'-‘.‘i no
ac- | with & £lip of wood rucnpisg from the baek of the he sau=ng
1of { blade wion the hanodie, mrde fast with a plece | moraing, 1«
te | of wira, and yome threwda druwn frow the sacking | the door; U
oy | of Als mattrals , ‘Tha joit loi of thia unfortunate man | be secertaiz
xaul | exhisitod a moat.bercible sjght, froc a desperate gash, teken to th!
md_| evidenlly iafllcicd hy the razor. 1'Lis wound wasmmoade charactor, ¥
ile- ‘¢ alout the cfitar ¢f tho thigh, revering the feworal ar- about Jdyiog
tmy 4 ier?y peat=Plidog ncerly to the bone, and some six would mnke
aat inshes in“ledzih, Jrom 1he effesis of which® he'lled to - aages. tOKl
ing deatnh. Oy bLis weulh he hed place a pilk Londkerchief, fouad deadl}
mt |, banched Up, and another pasticg on the outside Trie We.
m;3 and tied" om the top ¢f hix bead, on which he of the plean
,of |'had placed his hat. ‘This handkerchi2: was sup- beautifully.
s, posed to have contained the chlioroform, W h he in- ternoco, Wi
- haled justbelfore ho inflicted the fatal wound. Inone cer- dampners oc
ere ner of thaceall lald his gold watch. together wilh the an- or roin.
Ige nexed letters, and & srmall pieca of candle, about three Fine.—A.
. | inchesin fength, whioh Le had ovidently extinguishoed ing, in the s
el bofore porxpetraticg-the awful deed. by the bed--

Puc. 16. ®pazmenm cmpanuywt uz 2azemui « Hvio-Hopx Fepanvoy om 25 aneaps 1848 200a, na komopom
onucwigaemcs apecm u camoyouiicmeo ookmopa Yannca [31]

2 DTOT OTPEMOHTHPOBAHHEIH U PEKOHCTPYUPOBAHHBIN J1OM
o aapecy Yembepc-ctpurt, 120 10 cux mop CTOUT B palioHe
Tpubexka [30].
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l'azera New York Herald coobmmia: «Buepa
yrpoM B "TomOc" TOAHATICS HACTOSIITNIA TEPETIONI0X B
CBs3U C caMoyOuicTBOM nokropa ['opamus Yamica,
JaHTHCTa, NpOXHBarolero mno anpecy: Yembepc-
ctpur, oM 120. Kak BBISICHUIOCH, B IATHHUILY BEYEPOM
rocrnioauH Yasuic Obut oOHapyxeH Ha bponsee, Hena-
JIeKO OT ACTOp-Xayca, 3a 00JIMBaHHEM ILIAThSI MOJIOJIOM
JKSHIIUHBI, TI0CJIE YeTo OH ObLIT apEeCTOBaH U JJOCTABJICH
B 3/IaHME BOK3aJia 3-T0 OTAeIeHUs». B razere Takxke co-
obmranoce o ero camoyouiictse: «MexIy MIECTbI0 U
CEeMBIO JacaMH TOTO Bedepa, B MOCIECIHUH pa3, Kormaa
MHUCTEp Yaiuica BUACTH XHUBBIM, HAA3MpaTelb 3arep
JIBEPb KaMephl, ¥ 3aTeM OH OBLI 3aHAT IHCATEIIECTBOM.
Ha cnenyromee yrpo, B moHeaenbHUK, MUcCTep JKek-
COH, OJIMH U3 HaJ3upaTesiedl, OTKPBLI IBEPb KaMepbl

MexIy 8 u 9 yacaMu 1 OB TOpaXkeH, OOHAPYKHUB MU-
cTepa Yajuica CUIALIUMM Ha CBOMX Hapax... JIeBasd Hora
HECYACTHOTO MPEJCTaBIsIa cO00H yKacHewIee 3pe-
JIMIIE W3-3a TIIyOOKOH paHbl, OYEBUIHO HAHECEHHOMN
Oputsoi» [33].

B Bo3pacte 33 ner B 1848 r. Yaminc nmokoHYHI
KH3Hb CAaMOYOHMICTBOM B TIOPEME, BCKpPBIB cebe Oeli-
pPEeHHYIO apTepuio (10 JpPYrMM HCTOYHHKAM — BEHBI
mpaBoii pykn) — puc. 17.

CaMoyOHICTBO Y3JIca ¢ TOMOIIBIO XJI0podopMa
MIPOU30LUIO 33 HECKOJBKO JHEH A0 cMepTHU XaHHbI
I'punep, koTopas cunTaeTCsi NEPBONA CMEPTHIO OT XJIO-
podopmHuoro Hapkosa [34, 35].

Puc. 17. Tpunmux ucnaucm:eo xyooacnuxa Cecilio Pla (1860—1934) « Omxpwoimue anecmesuu» (1906),

Hanucanuwlill no unuyuamuse oanmucma Luis Subirana Matas (1871-1938). Cneséa — oemoncmpayust Konmona
(Ha nepednem niame Yauic ¢ cynpyeoil), Cnpasa — 8blXxo00 paccmpoerHHo2o Yauica u3 1eKyuoHH020 3a1a
Tapsapockoeo ynueepcumema, conpogo’COaembvlil HACMEWKAMU CHYOEHMO8, 8 YeHmMpe UCNY2aHHble
mOpeMuuKy, 0OHapysjcuswite meao Yauica 6 6anHe ¢ nepepe3aHHbLMU 6eHAMU NPABOLl PYKU, HA NOTLY
ONPOKUHYmMAasi OYmMuliKa ¢ X10pogopmom u 2yoka (mobesno npedocmasieno cocnoourom Dr. Avelino Franko
(Canmowseo, Ucnanus)

B razere Daily Hartford Courant B cpeny, 26 sn-
Bapst 1848 roja, ObLUIO MOMEIICHO CACIYOIIEe PelaK-
IIUOHHOE COOOIICHHE:

«KOHYNHA T'OPAIIMSA YDJUICA

CMepTh 3TOT0 J)KEHTIIbMEHA BBI3BaJa TITy0OKOe H
nevyaibHOe OLIYIIEHHE B

HatreM coobmiectBe. OH OBLT YECTHBIM U JTOCTOH-
HBIM YBa)KEHHS YeJIOBEKOM M TI0JIb30BAJICA YBaKCHUEM
BCeX, KTO ero 3HaI. OH OTJiIHYacs HECOMHEHHEBIM OJia-
Tro4YecTHeM, MIPOCTOTON M OJIAarOPOICTBOM XapaKTepar
[11].

27 suBaps 1848 ronma B rasere Hartford Courant,
Vol. 12, No. 23, Whole No. 3093, nomerieHo ciieryto-
mee cooOIIeHNe MO 3aroJioBKOM «Ymepiiue» (CTp.
3.): «[loxoponsl n-pa ['oparus Yamica COCTOSATCS B €r0
nocneaHeM gome. 117. Main St. cerous (B ueTBepr) B
MOJIOBHHE BTOpOro yaca jaHs. [loxopoHeH OymeT Ha
Crapom Ceeprom kanoume Ground» [11].

18 mas 1908 rona Tena 1OKTOpa U MUCCHC Y3IUIC
OBUTH M3BICYCHBI W TEPEBE3CHBI I 3aXOPOHEHHUS B
Cunap Xwumt (Cedar Hill) [36].

JJOHAOHCKHUE JAHTUCTBI YECTBYIOT
Y3JJICA B 1873 roay

[o 3aBeprieHNN KaMIaHWU MO cOOPY CPEICTB B
1oJb3y BAOBHI ['opanus Yaiica B Ka4ecTBE «BbIpaxe-
HUS aHTIUICKOH OJIaroTapHOCTH 3a OJIaroIesTHus, OKa-
3aHHBIE YesloBeuecTBY Tpyaamu ['opauus Yasicay», Ha
IepraMeHTe OBUT HalledyaTaH CICAYIOMHHA TEKCT H
HaIpaBJIEH MUCCUC Y3JUIC BMECTE C YKa3aHHEM CYMMBI
noxepTBoBanus (puc. 18):

Ha 3acenanuu, cocrosiBiiemcs 25 mapra 1873 r.
o anpecy: 6, Cavendish Place, London, W., 6110 pe-
IICHO, YTO «JCHEXKHYI0 CYMMY, BHECEHHYIO HECKOJIb-
KHMHU TMPEJICTABUTEIIIMU BpadueOHOM podeccru U TaH-
THCTaMH, a TaKKe APYTUMH JIIOABMH B AHTIINH, CIe-
JIyeT mepenarb MHccHC X. Y3JuIC B KadecTBe
CKPOMHOT'O CBHETENHCTBA 3aCIyT €€ TOKOWHOTO MyXa
lopatms Yamnca (Xaprdopa, mrar KoHHEKTHKYT,
CIIIA), koTopomMy MHp 00s3aH HE TOIBKO TEM, YTO OH
BBEJ 3aKUCh a30Ta B KAYECTBE aHECTETUKA, HO U TEM,
YTO OH JIaJI TOJYOK N3YUEHHIO aHECTE3NH, YTO IPUBEIIO
K TIOSIBJICHUIO 3upa, XJopodhopMa U pasIUIHBIX APY-
THX CPEJICTB IS JOCTIDKEHHSI STON IEIH.
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Puc. 18. Konus cepmugpuxama, omnpasnennozo eocnodce Yauic [37]

Hoxnucano ot umenn Komurera

JxoH Opuk Opukced ... [Ipencenarensy» [37].
Camblil nepBbIi naMaTHUK ["opanuo Yamicy ycTaHoB-
neH B bymaemt-mapke B 1875 roxay, 6611 mamsitauk [o-
panmio Yamicy, BeIUYallieMy 4eJoBeKy XapTdopnaa
(puc. 19). B 2000 rony ®onx bymaenn-ITapka u Xapt-
(hopacKoe CTOMATOJOTHYECKOE OOIIECTBO BOCCTaHO-
BUJIM OpPOH30BYIO CTaTyro. [ paHUTHBIN U OPOH30BBIN
MeMmopuan Yaica Ha kmaabume Cumap-Xumia Obln
BoccTaHoBJeH B 2004 roxy. bpon3osas memopuansHast

JOCKa B MaMATb O MeCTe€ IEpPBOrO0 IPUMEHEHUS
HapKo3a, yepe3 Jopory o CTaporo rocy1apcTBEHHOIO
3IaHUSL, TaKoke OblIa oTpecTaBpupoBana B 2004 roxy B
gecth 160-meTust oTkpeITHs aHecte3uu (puc. 20). He-
CKOJIBKO 9KCIOHATOB Y3JUICa, TAKUX KaK €ro HoCMepT-
Hasi Macka (puc. 21) 1 eXxxeTHEBHIK, BRICTaBICHEI B My-
3ee MEIHIIMHBI U cTOMaTojoruu Meniepa Xaprdopa-
CKOT0 MEAMITUHCKOrO obmecTsa [7].
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Puc. 19. llamamuux T'opayuro Yanncy, 6o30euenymulii scumenamu Xapmeopoa u cmomamonozamu CoeOurer-
noix LlImamos. Ou pacnonosicen na gocmounol cmopoune Bywnenn-napka [7]

Puc. 20. Memopuanvnas docka I'opayuro Yaﬂﬁcy, 1864 200, 6poHn3a,
yeon Maiin-cmpum u Acunviomenm-cmpum, Hanpomus cmapozo Cmamycrnozo ooma [7]
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Puc. 21. Ilocmepmnas macka I'opayusa Yonica

JlaTa U3rOTOBJIEHUS MAacKU U €€ aBTOP HEM3BECTHHI (puc. 21).
CeroiHs 3aKKCh a30Ta, B OTIIHYHE OT 3(HUpa, ABIACTCS BOCTPEOOBAHHBIM WHIATSIIHOHHBIM aHECTETHKOM (pHC. 22).

Puc. 22. 3axucv azoma — yenHwlil KOMNOHEHmM 68 NPAKMuUKe 106020 CmomMamonozd, noOXo0suWull Kak Ois Oem-
CKUX, MaK u 0J1s1 83pOCIbiX nayuenmos [38]

3AKJIIOYEHHE. Yamic ymep, He 3Had, 9TO He-
CKOJIBKUMU HenensMmu panee «I[lapmkckoe MeauInH-
CKOe OOIIEeCTBO» NPHU3HAIO €ro u3o0peraTesieMm
HapKO3a ¥ CJeNajo MOYETHBIM wWieHOM. Kpucrodep
Crapp bprocrep (Christopher Starr Brewster, 1799—
1870; MOKTOp MEIWIIMHBI), aMEPUKAHCKUIM TaHTHUCT,
»uBymui B [lapuke, Hamcan Yamicy 12 ssaBaps 1848
roga o0 3TOM HOBOCTH, HO HMKAKHX 3amuceil 00 3Toit
Harpaje WiM JUIuioMe He HaineHo [26]. JlukoBaHue
Ya1ca o MOBOTy CBOETO OTKPHITHSA JIIHIIOCH OKOJIO 6
Henesb, a cieaytomue 3 roga ObUTH HATIOJTHEHBI MHO-
TOYHCIICHHBIMY HEY/Ia4aMHU U TIPOBaJlaMH, KOTOPHIE 3a-

KOHYHJIUCH €T0 0€3BPEMEHHOW CMEPTHIO.
(IIpooonsicenue crnedyem)

Cnucok uTepaTrypsl:

1. Desai S.P., Desai R.M., Battit G.E. A tale of
two paintings depictions of the first public demonstra-
tion of ether anesthesia. Anesthesiology. 2007 May;
106(5): 1046-1050.
https://doi.org/10.1097/01.anes.0000265166.14383.0d

2. Vandam, L.D. Robert Hinckley’s “The First
Operation with Ether.”

Anesthesiology. 1980; 52:62—-70.

3. Lyman H.M. Artificial anesthesia and anes-
thetics, New York, William

Wood and Co., 1881. 338 p.


https://doi.org/10.1097/01.anes.0000265166.14383.0d

Danish Scientific Journal No77, 2023

67

4. Haridas, R.P. Horace Wells' demonstration of
nitrous oxide in Boston. Anesth. 2013 Nov; 119(5):
1014-1022.
https://doi.org/10.1097/ALN.0b013e3182a771ea

5. Records of The First Church of Christ in Hart-
ford. Through the courtesy of Miss Alice Hildebrand,
Secretary. Cited by Archer W.H. (1939).

6. Jacobsohn, P.H. Horace Wells: discoverer of
anesthesia. Anesth. Prog.

1995; 42(3-4): 73-75. Text: electronic. URL:
https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC2148901/pdf/anesthprog00243-0010.pdf (ac-
cessed: October 24, 2023).

7. Maloney W.J., Maloney M.P. Horace Wells and
His Significant

Contributions to the Discovery of Anesthesia. J.
Mas. Dent. Soc. Fall 2009; 58(3): 18-19.
https://www.massdental.org/~/media/Mass-
Dental/Global/PUBLICATIONS/Journal/2009/F09_Jo
urnal.ashx?la=en (accessed: October 24, 2023).

8. Personal Communications from Arthur Wells
Cole in 1937 & 1938, Nephew of Horace Wells. Cited
by Archer W.H. (1939).

9. Ellsworth, P.W., Biographical Sketch on "The
Life of Horace Wells,

M.D." published in "An Inquiry into the Origin of
Modern Anesthesia, by Hon. Truman Smith, Brown
and Gross, Hartford, 1867. Cited by Archer W.H.
(1939).

10. Archer, W.H. Chronological history of Horace
Wells, discoverer of

anesthesia. Bull. Hist. Med. Printed by A. R. Plant,
Pittsburght, 1939;7(10): 1140-1169. Text: electronic.
URL: https://www.woodlibrarymuseum.org/wp-con-
tent/uploads/rare-books/S_ABYZ.pdf (accessed: Octo-
ber 24, 2023).

11. Archer, W.H. Life and letters of Horace Wells,
discoverer of anesthesia, chronologically arranged. J.
Amer. Dental Soc. 1944;11(2): 83-210.

12. Carranza, F.A. The Discovery of Anesthesia.
The Tragic History of Wells and Morton. Available at:
http://www.dent.ucla.edu/pic/members/carranza/anes-
thesia.html. Accessed June 28, 2012.

13. Wells, H. An Essay on Teeth: Comprising a
Brief Description of their Formation, Disease and
Proper Treatment. Hartford: Case, Tiffany & Co, 1838.
134 p. Text: electronic. URL: https://archive.org/de-
tails/essayonteethcompOOwell/mode/2up  (accessed:
October 24, 2023).

14. Smith, T. An inquiry into the origin of modern
anaesthesia. Hartford:

Brown and Gross, 1867. Physical Description: 165
p. [Google Scholar]. https://www.woodlibrary-
museum.org/wp-content/uploads/rare-
books/S_ABYT.pdf (accessed: October 24, 2023).

15. Finder, S.G. Lessons from history: Horace
Wells and the moral features

of clinical contexts. Anesthesia Progress. 1995;42
2): 3-4. Text: electronic. URL:
https://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC2148867/?page=1 (accessed: October 24,
2023).

16. Cronspenko, I1.FO. CtpaHuIbl HICTOPUN MECT-
HO# anectesun. Yactp 1: monorpadusa. Camapa:
®I'bOY BO CamI'MV Munzapasa, UIIK IIpaso,
2021. 196 c. https://doi.org/10.17513/np.494

17. Twain, M. Happy memories of the dental
chair. In: Hirst R.H., editor.

Who is Mark Twain? New York (NY): HarperCol-
lins 2009, p. 77-85.

18. Hoffmann-Axthelm, W. History of dentistry.
Berlin and Chicago: Quintessence, 1981. 435 p.

19. Colton, G.Q. Deposition of G.Q. Colton, of the
city of New York. In: Smith T., editor. An examination
of the question of anaesthesia, arising on the memorial
of Charles Thomas Wells, presented to the United
States Senate, second session, Thirty-Second Congress,
and referred to a select committee, of which the Hon.
Isaac P. Walker is chairman. New York (NY). John A.
Gray, Printer; 1858. p. 22-23.

20. Riggs J.M. Extract from the deposition of John
M. Riggs, dentist of Hartford, Connecticut. In: Smith
T., editor. An examination of the question of anaesthe-
sia, arising on the memorial of Charles Thomas Wells,
presented to the United States Senate, second session,
Thirty-Second Congress, and referred to a select com-
mittee, of which the Hon. Isaac P. Walker is chairman.
New York (NY). John A. Gray, Printer; 1858. p. 21—
22,

21. Toucey, |. Discovery by the Late Dr. Horace
Wells, of the Applicability of Nitrous Oxyd [sic] Gas,
Sulphuric Ether and Other Vapors, in Surgical Opera-
tions, Nearly Two Years before the Patented Discovery
of Drs. Charles T. Jackson and W.T.G. Morton.
Hartford, Elihu Geer, 1852, pp. 39—40. (3ta 6portopa
ObLIa 0Hy6JII/IKOBaHa AHOHHMMHO, HO CHHUTACTCA, YTO €€
aBropoM 0ObL1 caak Tycu). [Google Scholar].

22. New York Dental Recorder, Page 10, May 1,
1846. Cited by Archer W.H. (1939).

23. Personal communication from Miss F. L. Ger-
rity, Bureau of Vital

Statistics of Hartford Board of Health. Cited by
Archer W.H. (1939).

24. Morton, W.T.G. Dr. Morton’s Memoir to the
Academy of Sciences at Paris, Presented by M. Arago,
in the Autumn of 1847. Littell’s Living Age, Number
201, March 18, 1848, pp. 566-571. Reprinted in 1946
with a forward by John F. Fulton: Morton WTG, Fulton
JF: A Memoir to the Academy of Sciences at Paris on
a New Use of Sulphuric Ether. New York, H. Schuman,
1946. [Google Scholar].

25. Wells, H. A history of the discovery of the ap-
plication of nitrous oxide gas, ether, and other vapors,
to surgical operations. Hartford: J. Gaylord Wells, Cor-
ner Main and Asylum sts, 1847, 25 p.

26. Martin R.F., Desai S.P. An examination of
Horace Wells' life as a manifestation of major depres-
sive and seasonal affective disorders. J. Anesth. Hist.
2016; 2 (1): 22-27.

27. Statements. Supported by Evidence, of Wm. T.
G. Morton, M.D. on his claim to the Discovery of the
Anaesthetic Properties of Ether, Submitted to the Hon-
orable the Select Committee Appointed by Senate of
the United States. 32d Congress, 2d Session, January
21, 1853. Washington, 1853, pp 18-20, 224-225, 376—


https://pubmed.ncbi.nlm.nih.gov/?term=Haridas+RP&cauthor_id=23962967
https://doi.org/10.1097/ALN.0b013e3182a771ea
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2148901/pdf/anesthprog00243-0010.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2148901/pdf/anesthprog00243-0010.pdf
https://www.massdental.org/~/media/MassDental/Global/PUBLICATIONS/Journal/2009/F09_Journal.ashx?la=en
https://www.massdental.org/~/media/MassDental/Global/PUBLICATIONS/Journal/2009/F09_Journal.ashx?la=en
https://www.massdental.org/~/media/MassDental/Global/PUBLICATIONS/Journal/2009/F09_Journal.ashx?la=en
https://www.woodlibrarymuseum.org/wp-content/uploads/rare-books/S_ABYZ.pdf
https://www.woodlibrarymuseum.org/wp-content/uploads/rare-books/S_ABYZ.pdf
http://www.dent.ucla.edu/pic/members/carranza/anesthesia.html
http://www.dent.ucla.edu/pic/members/carranza/anesthesia.html
https://archive.org/details/essayonteethcomp00well/mode/2up
https://archive.org/details/essayonteethcomp00well/mode/2up
https://www.woodlibrarymuseum.org/wp-content/uploads/rare-books/S_ABYT.pdf
https://www.woodlibrarymuseum.org/wp-content/uploads/rare-books/S_ABYT.pdf
https://www.woodlibrarymuseum.org/wp-content/uploads/rare-books/S_ABYT.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2148867/?page=1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2148867/?page=1
https://doi.org/10.17513/np.494

68

Danish Scientific Journal No77, 2023

377, Appendix pp. 111, 113-114, 132. Cited by R.P.
Haridas (2013).

28. Bennet E., Butler J.S. Melancholy death of Mr.
Horace Wells, claimant to the discovery of anesthesia.
Lancet. 1848; 51: 217-218.

29. Martin R.F., Desai S.P. An examination of
Horace Wells' life as a manifestation of major depres-
sive and seasonal affective disorders. J. Anesth. Hist.
2016; 2 (1): 22-27.

30. Aljohani S., Bustillo M., Pisklakov S. Horace
Wells and His House on 120 Chambers St in New York
City. J. Anesth. Hist. 2016 Jan; 2(1):28-29.
https://doi.org/10.1016/j.janh.2015.09.006. Epub. Nov.
2015. 10. PMID: 26898143.

31. Adams D., Pisklakov S. The New York
Herald's Very First Report on Dr. Horace Well's Arrest
and Suicide—An Original Article Found in New York
City Public Library. J. Anesth. Hist. July 2019; 5(3):
109-112. https://doi.org/10.1016/j.janh.2018.08.008

32. Crouthamel J.L., Jackson A. James Gordon
Bennett, the™ New York Herald", and the development
of newspaper sensationalism. N.Y. Hist. 1973; 54 (3) :
294-316.

33. Suicide of Dr. Horace Wells, New York Her-
ald (1848), p. 1 (January 25™).

34. Knight P.R. 3rd, Bacon D.R. An unexplained
death: Hannah Greener and chloroform. Anesthesiol-
ogy. May 2002; 96(5):1250-1253.
https://doi.org/10.1097/00000542-200205000-00030.
PMID: 11981167.

35. ®pynse, xnopodopm u Gensie cBeun. 20 ae-
kabps 2020. Texcrt: 3JIEKTPOHHBIH. URL:
https://dzen.ru/media/allscience/frunze-hloroform-i-
belye-svechi-5fd4f2d50b82510af571d6d1  (accessed:
October 24, 2023).

36. Personal communication from Alexander C.
Anderson, Chief Inspector of the Police Dept., City of
New York. Cited by Archer W.H. (1944).

37. Wildsmith J.AW., Menczer L.F. A British
footnote to the life of Horace Wells. Br. J. Anaesth.
1987; 59 9): 1067-10609.
https://doi.org/10.1093/bja/59.9.1067

38. Wilde, J.A. Enhance your career with nitrous
oxide. Nov. 28, 2022. Text: electronic. URL:
https://www.dentaleconomics.com/practice/arti-
cle/14284061/enhance-your-career-with-nitrous-oxide
(accessed: October 24, 2023).


https://doi.org/10.1016/j.janh.2015.09.006
https://doi.org/10.1016/j.janh.2018.08.008
https://doi.org/10.1097/00000542-200205000-00030
https://dzen.ru/media/allscience/frunze-hloroform-i-belye-svechi-5fd4f2d50b82510af571d6d1
https://dzen.ru/media/allscience/frunze-hloroform-i-belye-svechi-5fd4f2d50b82510af571d6d1
https://doi.org/10.1093/bja/59.9.1067
https://www.dentaleconomics.com/14177440
https://www.dentaleconomics.com/practice/article/14284061/enhance-your-career-with-nitrous-oxide
https://www.dentaleconomics.com/practice/article/14284061/enhance-your-career-with-nitrous-oxide

Danish Scientific Journal No77, 2023 69

PEDAGOGICAL SCIENCES

THE USE OF ELECTRONIC RESOURCES FOR INDEPENDENT WORK OF STUDENTS IN THE
STUDY OF CHEMISTRY

Shertayeva N.,

Candidate of Chemical Sciences, Associate Professor, South Kazakhstan State Pedagogical University
(Shymkent, Kazakhstan)

Amirbekova E.,

PhD doctoral student, South Kazakhstan State Pedagogical University (Shymkent, Kazakhstan)
Anlamasova S.,

Master's student, South Kazakhstan State Pedagogical University (Shymkent, Kazakhstan)

Aymetova S.

Master's student, South Kazakhstan State Pedagogical University (Shymkent, Kazakhstan)

HPUMEHEHUE 3JIEKTPOHHBIX PECYPCOB JIJISI CAMOCTOSATEJBbHOMI PABOTHI
CTYAEHTOB IITPU U3YYEHUU XUMUU

Ilepraesa H.

Kanouoam XumMu4eckux Hayx, OoyeHm,

FOocno-Kaszaxcmanckuii 2ocydapcmeennulii nedazozuueckui ynugepcumem, Kaszaxcman, . Llvimkenm
AMupoOexona 2.

PhD ooxmopanum, FOxcno-Kasaxcmarnckuii eocyoapcmeennviil nedazoeuyeckutl ynusepcumem, Kasax-
cman, 2. Illvimkenm

Annamacosa C.

mazucmpaum,

FOoicno-Kazaxcmanckuii eocyoapcmeennuiii nedazocuveckuti ynugepcumem Kazaxcman, 2. Lllvimkenm
AiimeroBa C.

mazucmpanm, FOxcno-Kazaxcmanckuu eocyoapcmeentulil nedazo2uyeckuli yHugepcumen,
Kazaxcman, 2. Illvimkenm

https://doi.org/10.5281/zen0do.10054579

Abstract

This article discusses the main advantages of using electronic resources in the study of chemistry, such as
accessibility, ease of use and the possibility of individualization of training. The features of various types of elec-
tronic resources are described and the possibilities of their use for the formation of independent work of students
are considered. The authors discuss the role of teachers in the use of electronic resources, as well as provide prac-
tical recommendations for their use in conducting chemistry classes. The results of the study show that the effec-
tiveness of the use of electronic resources depends on the correct choice of their type, as well as on the competence
of the teacher in the use of electronic resources in the learning process. In addition, it was revealed that the use of
electronic resources significantly increases the motivation of students and contributes to the development of their
independence and creative thinking.

In general, the study shows that the use of electronic resources can be an effective way to form independent
work of students in the study of chemistry, however, in order to achieve maximum results, it is necessary to take
into account the characteristics of a particular educational institution, the characteristics of the audience and the
specifics of the discipline being taught.

In addition, the article discusses the limitations of the use of electronic resources in the study of chemistry,
such as limited access to high-quality resources, possible problems with the availability of technical means and
time constraints that may affect the effectiveness of training. The paper also offers recommendations for improving
the efficiency of using electronic resources, including recommendations on choosing the optimal time for using
resources and recommendations for creating special courses on the use of electronic resources for students.

Thus, the article is a valuable contribution to the field of chemistry education and can be used by teachers and
students as a guide to the use of electronic resources for the formation of independent work of students.

AHHOTAIHUSA

B L[aHHOﬁ CTaTbC paCCMATPUBAKOTCA OCHOBHBIC IMTPEUMYIICCTBA UCIIOJIBb30BaHUA JICKTPOHHBIX PECYPCOB IIPpU
N3Yy4YCHHUU XUMUH, TAKUC KAK JOCTYITHOCTDH, IPOCTOTA UCIIOJIL30BAHU, BO3MOKHOCTh MHANBUAYAJIU3AIUN 06yqe—
HusA. OnrcaHbl CBOMCTBA PA3INIHBIX BUJIOB DJICKTPOHHBIX PECYPCOB U paCCMOTPCHBI BO3MOKHOCTH UX UCIIOJIB30-
BaHMs U1 POPMHUPOBAHUS CAMOCTOSTEILHOM pabOTHI CTYICHTOB. ABTOPHI 00CYKIAIOT POJIb YUUTENEH B UCIIOJb-
30BaHUU JICKTPOHHBIX PECYPCOB U JAIOT HPAKTUYCCKUE PEKOMCHAAINH 11O UX HUCIIOJB30BAHUIO ITPU NPOBECACHUN
YPOKOB XUMHHU. PGSyJ'II)TaTI)I HCCJICAOBAHUA ITOKA3bIBAKOT, YTO 3(1)(1)CKTI/IBHOCTL HCII0JIB30BAaHUA DJICKTPOHHBIX pE-
CYPCOB 3aBUCHUT OT IPABUJIBHOT'O BI:.I60pa HX BUA, 4 TAKXKEC OT KOMIIETCHTHOCTH ITPpEogaBaTeIs B UCIIOJIb30BAHUN
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3NIEKTPOHHBIX PECYPCOB B ydeOHOM mporiecce. Kpome Toro, 6pU10 yCTaHOBJIEHO, YTO MCIONIB30BAHUE 3IEKTPOH-
HBIX PECYPCOB 3HAYMTENHFHO MOBBIIIAET MOTHBAIMIO YUJAIHXCS M CIIOCOOCTBYET Pa3BUTHIO UX CaMOCTOSITENILHO-
CTH ¥ TBOPUYECKOT0 MBIIILIEHHS. B 11e10M nccegoBaHue NokasbIBaeT, 4YTO UCIOIb30BAHUE MIEKTPOHHBIX PECYPCOB
MOXeT OBbITh 3()(heKTUBHBIM c1IOCOOOM (HOPMHUPOBAHUS CAMOCTOSTENEHON pabOThI CTYACHTOB IIPH N3YyYEHUH XH-
MHH, OJTHAKO JUIs TOCTIHKEHUSI MAaKCUMAJIbHBIX pPe3yIbTaTOB HEOOXOAMMO YUHTHIBATh OCOOCHHOCTH KOHKPETHOTO
yueOHOTo 3aBeJIeHUsI, 0COOCHHOCTH ayJAMTOPHH M crelduKa npernogaBaeMoil aucuuiuinabel. Kpome Toro, B cra-
The 00CYKJal0TCsl OTPaHMYCHNUS HCIIOJIB30BAHUSI JJIEKTPOHHBIX PECYPCOB IPH N3yYEHUU XHUMHUH, TaKHe KaK orpa-
HUYEHHBIN JOCTYI K KAYeCTBEHHBIM pecypcam, BO3MOKHBIE ITPOOIIEMBI C JOCTYITHOCTBIO TEXHUYECKOT0 000pyI0-
BaHMS M BPEMEHHbBIC OTPaHMYCHUS, KOTOPhIE MOTYT MOBIMATH HA PE3yNbTaThl 00yueHHs. B 1oKyMeHTe Tarke
MPEATaraloTCcst PEKOMEHAAINH 10 TOBBIMIEHHUIO 3(Q()EKTHUBHOCTH HCIIOIb30BaHMS 3JICKTPOHHBIX PECYPCOB, BKITIO-
Yasi pEKOMEHAINH 110 BEIOOPY ONTHUMAIBHOTO BPEMEHH ISl UCIIOIb30BAHMS PECYPCOB M PEKOMEHJALNH 110 CO-
3JIaHMIO CHIEIMAIBHBIX KYPCOB MO HCIOJIb30BAHUIO MIEKTPOHHBIX PECYPCOB JUIA CTYICHTOB. TakuM oOpa3om, cTa-
ThS IBJIACTCS IIEHHBIM BKJIAJOM B 00J1aCTh XUMHIECKOTO 00pa30BaHUS U MOKET CIY)KUTh IPETIOIaBATEIISAM U CTY-
JICHTaM PYKOBOJCTBOM I10 HCIIOJIb30BAHHIO 3JEKTPOHHBIX PECYPCOB ISl CO3JaHUsl CaMOCTOSATENILHOM paboThI

CTYJCHTOB.

Keywords: electronic resources, website, interactive textbooks, multimedia, chemistry, independent work,

learning effectiveness

KiaioueBble caoBa: QJICKTPOHHBIC PECYPCHI, Be6'CaﬁT, HWHTCPAKTHUBHBIC y‘-Ie6HI/IKI/I, MyJIbTUMEUA, XUMMUA,

caMo00yueHne, pe3yIbTaThl 00ydCHHUS.

BBenenue

B Hacrosmiee Bpems HCIOJIB30BAHUE SJICKTPOH-
HBIX PEeCypcoB B OOyYEHHH CTajlo0 HEOTHEMIIEMOH da-
CTBIO COBPEMEHHOW NeAaroru4eckor mpakTuku. OHU
o0Jier4aloT 10CTyn K MH(GOPMAaLUH, MO3BOJISIOT CTY-
JICHTaM NpUoOpeTaTh 3HaHUS B moaxousieM hopmare
W pa3BUBaTh HABBIKU CaMOCTOSTENbHOI paboThl. [Ipe-
MOJJaBaHME XMMUH, OJHOM U3 CaMbIX CI0XKHBIX HayK, HE
SIBIIICTCA UCKITIOUCHHUEM.

MBI paccMOTpENH NPEUMYIIECTBA HCIIOIB30BAHUS
3JIEKTPOHHBIX PECYPCOB B IIPENOAABAHUN XHUMHUH, POIIh
MPErnoiaBaTeNs B 3TOM IIPOIECCE U BO3MOKHOCTH, KO-
TOpBIE MPEAOCTABIAIOT BIICKTPOHHBIE PECYPCHI IS
(hopMHpOBaHUS CaMOCTOSTEIILHOIM PadOTHI yUaIIUXCsl.

OnmHMM ¥3 TJIaBHBIX NPEUMYIIECTB HCIIOIb30Ba-
HUS 3JIEKTPOHHBIX PECYpCOB IIPHU NPENOJaBaHUU XH-
MHH SIBJISIETCS. BOBMOXKHOCTB IOJIYYUTh MIHOBEHHBIH
JIOCTYT K OoJbIIOMY 00beMy MH(pOpMAIMHU, BKIIOYas
Hay4uHblE CTaThU, y4€OHbIC MOCOOHS, BUICOPOJIMKU U
MHTEPAaKTUBHBIE 33JaHUA. DTO MO3BOJSIET CTYACHTaM
nproOperaTh 3HaHUS B 0oJiee JOCTYITHOM M yAOOHOM
(opmare, 9TO, B CBOIO OUYepelb, CIIOCOOCTBYET Pa3BHU-
THIO HABBIKOB CAMOCTOSITEIFHOH PadOTHI M IMOBBIIIE-
HHIO MX 00pa30BaTeIbHOTO NMOTEHINANA. Y UHTEIs Ur-
paroT BaXXHYIO POJIb B HMCIOJIB30BAHUM 3JIEKTPOHHBIX
pecypcoB Ipu TnpernojaBaHiy XUuMuu. OHN MOTYT I10-
MOYb CTY/AEHTaM BBIOpaTh HAMIYYIIHE PECYpChl IS
M3yYeHHsI XUMHUH, CO31aBaTh KypChl M 3aJaHUS C HC-
MOJIF30BAHNEM 3JIEKTPOHHBIX PECYPCOB, a Takxke obec-
MEYNTh TPABIIbHOE MOHUMAaHHWE MaTepuana U ero
yCIIEIIHOE TIPUMEHEHHe Ha TpakTuke. Kpome Toro,
YYUTENs MOTYT HCIIOJIB30BAaTh JIEKTPOHHBIE PECYPChI
JUISL co3/1aHMsl OoJjiee MHTEPaKTHBHBIX M YBIJICKATENb-
HBIX YPOKOB, YTO MOJKET MOBBICUTH MOTHBALMIO Yy4a-
IIMXCS U C/IeNaTh nporecc o0y4yenus 6oinee 3hhexTHB-
HBIM.

MBI paccMOTpen KOHKPETHBIE IPUMEPBI HCIIOJIb-
30BaHMA AJIEKTPOHHBIX PECYPCOB ISl CO3/aHHs CaMo-
CTOATENFHONH PabOTHl CTYAEHTOB NPH W3YyUCHHH XH-
MHH. DTO MOKET BKIIOYATh MCIIOIb30BAaHUE BEO-caii-
TOB C HWHTEPAaKTHBHBIMH Yy4eOHUKAMHU, OHJIAMH-

KypcaMu, MOOWJIBHBIMH HPWJIOKCHUSIMH, MYIbTHME-
JUAHBIMH y4eOHBIMH MaTepHallaMid W APYTHMH 3JIEK-
TPOHHBIMH PECYPCaMH.

B niestom, ucIionp30BaHNe EKTPOHHBIX PECYPCOB
it (HOPMUPOBAHUS CAMOCTOSATEIBLHONW PabOTBI CTY-
JICHTOB TIPU HM3YYEHHH XUMHH HMEET DSl Ipeumy-
LIECTB M MOXET CTaTh d(PPEKTUBHBIM HUHCTPYMEHTOM
TIOBBILICHUS KauecTBa 00pa3oBaHus U (HOPMHUPOBAHUS
KBaITM(UIMPOBAHHBIX CIIEIHAIUCTOB B OOJIACTH XH-
MUH.

MeToabl HCCJIeI0BAHUSA

B nanHOM paboTe OBIT HCTIONB30BAaH aHATUTHYC-
CKHUIl METOJI, OCHOBaHHBIN Ha 0030pe HayJIHOU JInTepa-
TYpbl U aHAJIHM3€ SMIHPHYECKUX HCCICAOBAHUH, CBA-
3aHHBIX C MCIIOJIb30BAaHUEM JICKTPOHHBIX PECYPCOB B
npernojaBaHuu xuMuu. J{ns nposenenus o030pa Hay4-
HOH JInTepaTypbl OBUIM UCIIOIB30BaHbI HAYUHBIE 0a3bl
JAHHBIX, Takue kak Scopus, Web of Science u Google
Scholar, nist oKUCKa COOTBETCTBYIOIIUX CTATEH U My0-
JIUKAIAN.

Jli1st aHanu3a SMOUPUIECKUX UCCIIEA0BaHNN ObLIN
UCTIONIb30BAaHBl METO/BI CHCTEMAaTHYECKOTo 0030pa U
MeTa-aHaJn3a. MeToAbl HHTePIPETAINH 1 aHAIN3a pe-
3yJIbTaTOB UCCIIEOBAHNH, TPOBEICHHBIX IPYTHMHU HC-
CJIC/IOBATEISIMH, TAK)Ke OBIIIM MCIIOJIB30BAHBI JUIS BBI-
SIBJICHUS] TEHICHIMH B HCIIOJIb30BAaHUHU JJICKTPOHHBIX
pecypcoB IpH MPETIOIaBaHuH XUMHH, a TAKXKE IJISI BbI-
siIBJIeHHsI HanboJsee 3(pPEKTUBHBIX MOIX0/I0B K HCIIOJb-
30BaHUIO JIEKTPOHHBIX PECYPCOB B 00pa30BaHMH.

Jlnst mpoBeneHus WcclenoBaHus Oblia pa3pabo-
TaHa METOOJIOTHS, KOTOpas BKIIOYAia CIeIyHoLIne
STaIbI:

1. Onpenenenue neneBoi ayAUTOPUU: CTYICHTHI-
XMMUKH, W3ydarolie pa3lMyHble 00JacTH XUMHU Ha
YPOBHE BBICIIEr0 00pa3oBaHUsL.

2. Coop uHpOpMAIIHH O TOCTYITHBIX JICKTPOHHBIX
pecypcax: OBIIM ONPOLIEHBI JIEKTPOHHBIE OMOIHO-
TEKH, HayYHbIE >KypHAJIbl, HHTEPHET-PECYPCHI B 0a3bl
JIAHHBIX, CBSI3aHHBIC C XMMHUEH.

3. CocraBneHne CIHUCKa PEKOMEHAYEMBIX pecyp-
COB: Ha OCHOBE TOJTy9eHHOH HH(pOPMAaLIUU OBLIT COCTaB-
JIEH CITUCOK PEKOMEH/YEeMBIX PECYPCOB C YYETOM HX
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Hay4HOH 3HAYMMOCTH, TOCTYIMHOCTH, Ka4eCTBa U MPHU-
MEHHUMOCTH.

4. Pa3paboTka 3agaHuii U1l CAMOCTOSITEINBEHOH pa-
OOTBI: HA OCHOBE M3YYEHHBIX Pa3ieioB XUMHUH U PEKO-
MEHJyeMBIX pecypcoB ObUIM pa3paboTaHbl 3aJaHusl,
HarpaBjeHHbIC Ha Pa3BUTHE y CTYJCHTOB HaBBIKOB ca-
MOCTOSITEIBHON PabOThl M IMOMCKAa HEOOXOAUMOI MH-
(hopmary B 3IEKTPOHHBIX UCTOYHHKAX.

5. PykoBOACTBO MpakTHYECKHM OOy9ICHHEM: CTY-
JICHTHI BBINOJHATH 3aJaHNS B 3JIEKTPOHHOM BHAE Ha
3aHATHAX MO PYKOBOJCTBOM IPETOaBATEINS.

6. O1ieHKa pe3yIbTaToOB: OCIIE BBITIOTHEHNS 3313~
HUH ydamuMcsi ObUIM 3aJaHbl BOIPOCH IUISI CaMo-
OLICHKH WX 3HaHUH M YMEHHH, a TaKXKe ITPOBEJCHO Te-
CTHPOBAaHHWE Ha 3HAHHWE M3YUCHHBIX Pa3JelIOB XUMHHU.

JlutepatypHslii 0030p

Vcnionp3oBaHue pa3IMYHBIX METO/IOB HCCIIEI0Ba-
HUS TI03BOJIMJIO MOJYYUTHh BCECTOPOHHEE IpE/ICTaBIIe-
HHE O NpobjeMax U MPEeHMYLIECTBAaX HCIOJIb30BaHUS
3JIEKTPOHHBIX PECYPCOB B NPENONABAaHUN XUMHU U
OTIPEICTNTh HANPaBICHUS OYIyIINX HCCIICTOBAHUH.

Jns yrmy6nenHoro aHanmsa 3(pQEeKTHBHOCTH UC-
TIOJTE30BAHNS HJIEKTPOHHBIX PECYPCOB B MPETIOIaBaHNHI
XUMUH OBUIH MIPOAHATU3NPOBAHBI HE TOJIBKO HaydHBIC
MyOJIMKALMK, HO M PE3YNIBTAaThl OIIPOCOB M HCCIIEI0Ba-
HHH, IPOBEACHHBIX B Pa3JINYHBIX y4EOHBIX 3aBEACHHUIX
[1].

B cBoux pabotax [2, 3] A.B. Anapees, A.A. XKy-
KOB PacCMOTPEIH KaK IOJIOKUTENbHbBIE, TAK U OTPHILIA-
TENIbHBIC ACHEKThl HCIIOJIb30BAHMSI JJIEKTPOHHBIX pe-
CYpCOB B NPENOJaBaHUN XHMHH, TaKHE KaK JOCTYII-
HOCTb  MaTepHajoB, MPOCTOTa  HCIOJIb30BaHUS,
BO3MO)KHOCTb MHIWBHUIyalbHON aJaNTaliy U IMepco-
HaJIM3aluy O0YYEHHs, a TAKXKE Pa3pyIINTEIbHBIN 3¢-
(beKT M OrpaHMYCHHOE B3aMMOJECHCTBHE MEXIY yda-
IMIAMHUCS M CTYICHTKAMH. YIUTEIIS.

N.B. MarBeeB mnpoaHaIU3UpPOBAI DPA3IUYHBIC
THUIIBl DJIEKTPOHHBIX PECYPCOB, HCIIOJIB3YEMbIX MNpPHU
Nperno/iaBaHuy XUMHHM, BKJIFOUasi 3JIEKTPOHHBIE yueO-
HHUKH, BHJICOYPOKH, WHTEPAKTHBHBIE MPOrPaMMbl U
npuiioxkeHust. bum onpeeneHs! Hanbdoee 3¢ HeKTrB-
Hble ¥ TIOMYJISIPHBIE BUJIBI AJIEKTPOHHBIX PECYPCOB, a
TaKKe JTaHbl PEKOMEH/AINH TI0 UX HCIIOJIb30BAHHIO B
oOpazoBaTenpHOM Tporecce [4].

Kpome Toro, B pabote mpoaHaIM3upoBaHbl (hak-
TOPBI, BIMAIOIINE Ha 3(PEKTUBHOCTH HCIIOIb30BaHUS
3JIEKTPOHHBIX PECYPCOB TIPH MPETOJIaBaHUH XHMHH.
Ocoboe BHUMaHHE OBLIO yIENEHO TakuM (pakTopawm,
KaK TeXHHYecKas MOJJCepKKa, KBaTHU(UKAIMs Mpeno-
JlaBaTesieil, MOTUBALIUS CTYACHTOB, JIOCTYITHOCTb 3JI€K-
TPOHHBIX PECYPCOB U KaYeCTBO 0OPa30BaHMSI.

B pabote M.B. OguninoBa [5] moka3aHo HCIIOJb-
30BaHUE PA3JTMYHBIX METO/IOB UCCIICJOBAHNUS, KOTOPbIE
TI03BOJIMIIN ©0JIee MOJTHO U BCECTOPOHHE PACCMOTPETh
npo0JIeMy HCIIOJIB30BAHUS AIIEKTPOHHBIX PECYPCOB B
Nperno/iaBaHiy XUMUU U BBIABUTH Haumboiee addek-
TUBHBIE MOJXO0/IbI K MX HCIIONBb30BaHMIO. [loiryueHHbIE
Pe3yJIbTaThl MOTYT OBITh MCHOJIB30BaHbl KaK JUI pas-
PpabOTKH HOBBIX 3JIEKTPOHHBIX PECYPCOB, TaK M JUIS I10-
BBILICHHSI KAYeCTBA IPETOIaBaAHUs XUMHUH B 1IEJIOM.

OpxHUM U3 BaXHEHUIINX (aKTOPOB, BIMSIONINX Ha
3¢ GEKTHBHOCTD HCIIONB30BAHMS JIEKTPOHHBIX pecyp-

COB B MPENOAABAaHWU XHMUH, SIBISIETCS HX JOCTYII-
HOCTh M IIPOCTOTAa HCIOJIB30BaHMA. B coBpemeHHOM
MHUpE 3JIEKTPOHHBIE PECYPCHI SBISIOTCS HEOTHEMIIEMOI
YacThIO HaIleH JKW3HHU, U 00pa3oBaTeNIbHBIA MPOLecC
HE J0JIKEH OBITh HcKiIoueHneM. CTyIeHThI, UMEIOLINe
JIOCTYII K COBPEMEHHBIM TEXHOJIOTHSIM U 3JIEKTPOHHBIM
pecypcam, MOTYT U3BJIeUb IOJIb3Y U3 CBOET0 00pa3oBa-
HUSI U TOOUTHCS JTyUIINX PE3yJIbTaTOB.

OpmHako UL TOTO, YTOOBI AIIEKTPOHHBIE PECypPCHI
ObutH A (EKTHBHBIME, HEOOXOAWMO IPHUHUMATH BO
BHUMaHHE Apyrue (hakTopbl, TAKHE KaK YPOBEHb KBa-
nmuduKayy npenogaBaTene 1 MOTUBALUS yUAITHXCH.
YduTens TOKHBI OBITH TOTOBBI HCIIOIB30BAaTh 3JIEK-
TPOHHBIE PECYPCHl B 00y4eHHHU U 00J1a1aTh J0CTATOY-
HBIM YPOBHEM KOMITbIOTEpHOU rpamoTHOCTH. C Npyroit
CTOPOHBI, y4aliuecs JO0JDKHBI ObITh MOTUBHPOBAHBI K
U3YYCHUIO XUMHUH M HCIIOJIE30BaHUIO AJIEKTPOHHBIX pe-
CYPCOB, B IPOTUBHOM city4dae 3()(PEeKT OT UX HCIOIb30-
BaHMS MOXKET OBITh HE3HAYNTEIIHHBIM.

Bam Takke ciexyeT y4YWTHIBaTH OTPAaHHUYCHHS,
CBSI3aHHBIC C UCIIOJIb30BAaHUEM HIICKTPOHHBIX PECYPCOB
TIpH TIpenofaBaHuy XuMuu. Harpumep, oTiekarommit
3¢ EKT connanbHbIX CeTEeH U APYTHUX HCTOUYHUKOB Pa3-
BJICYCHUH MOJKET ITPUBECTHU K CHIKEHUIO 3((HEKTHBHO-
ctu oOyuenus. Kpome Toro, y HEKOTOPBIX CTYIICHTOB
MOTYT BO3HHMKHYTh TPYAHOCTH C HCIIOJIb30BaHHEM
AJIEKTPOHHBIX PECYpPCOB HM3-32 TEXHHYECKUX MPoOIeM
WJIN OTCYTCTBHSI HABBIKOB pa0OTHI C KOMITBIOTEPOM.

OJiHaKo B LEJIOM MOYKHO CAENaTh BBIBO, YTO HC-
TI0JIb30BaHUE IEKTPOHHBIX PECYPCOB IPH MPETo/iaBa-
HUU XUMHAH MOXET OBITh 3 (PEKTHBHBIM U MOJIEC3HBIM
TIPY YCIIOBHMH MPABUIIBHOTO ITOIX0/1a M y4eTa Beex (ak-
TOPOB, BIMSIOIIMX Ha KadyecTBO oOpasoBaHus. [Ipa-
BIJIBHBIH 110100 JIEKTPOHHBIX PECYPCOB, X HHTETPa-
st B 00pa3oBaTeIbHBIN MPOLIECC, a TAK)KE KOMIIETEHT-
HOCTh M MOTHBAIMs IIpenojaBaTeled M CTYACHTOB
MOTYT TOBBICHTh 3((MEKTUBHOCTh OO0Yy4eHHS U YIIyd-
IINTh KaYECTBO 3HAHHUM 110 XUMHH.

Kpome Toro, mcrosib30BaHue 3JEKTPOHHBIX pe-
CYPCOB MOXET 00€CIIeYUTh OOJIBIITYI0 THOKOCTh U BO3-
MOHOCTh MHIUBHIyalu3anuu o0y4deHus. CTyAeHTHI
MOT'YT MCHOJIb30BaTh JJIEKTPOHHbBIE PECYPCHI JUIS H3Y-
YEeHUsI MaTepHasa B CBOEM COOCTBEHHOM TEMIIE, B JIIO-
6oM Mecte U B r000M Temne. OHH MOTYT BBIOMPATh
MaTepHalibl U METOAbl O0y4YEeHHs, COOTBETCTBYIOIINE
UX YPOBHIO 3HAaHWH M MHTEpecaMm.

DJIeKTPOHHBIE PECYPCHI TAK)KE MOTYT ITPEAOCTaB-
JISITh BO3MOXKHOCTH JUISI MHTEPAKTUBHOTO OOYYeHHUS,
HaIrpuMmep, ¢ MOMOIIbIO OHJIAMH-TECTOB, CUMYJISTOPOB
U BUPTYQJIBHBIX Ja0opaTopuil. DTO MO3BOJISIET CTYACH-
TaM 10JIy4aTh OOPaTHYIO CBSI3b U MOBBILIATH CBOU YPO-
BEHb 3HAHWH M IOHUMaHMS MaTepuaa.

HakoHell, MCMoNb30BaHHE AIIEKTPOHHBIX pecyp-
COB MOJKET CIIOCOOCTBOBATH Pa3BUTHIO HH(POPMAIINOH-
HOW I'paMOTHOCTH yYallUXcs, KOTOpas sIBISIETCSI BaX-
HBIM HaBBIKOM B COBPEMEHHOM HH(OpPMaMOHHOM 00-
mectBe. OHM  MOTYT  Hay4duTbCsl  OTOHMpaTh,
AQHAIM3UPOBATh M OLIEHHBATH PAa3IMUHBIE MCTOYHUKH
nH}opManny, a TakKe pa3BUTh HABBIKK PA0OTHI C KOM-
MBIOTEPHBIMU MIPOTPAMMAaMH U TEXHOJIOTHSIMU.

CaMOCTOSITeTbHYI0 Pa0OTy CTYIEHTOB MOXKHO
YIYYIIATh C TIOMOIIBIO 3JIEKTPOHHBIX ITaThopM 00-
MeHa nHpopManueH, Takux kak Google JIokyMeHTHI 1
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Dropbox, KoTopble MO3BONISAIOT CTyI€HTaM COBMECTHO
paboTaTh HaJ IPOEKTAMU U 33JaHHUSMH, JaXKe €CIIU OHU
HaXoJATCs B pa3HbIX MecTax. Kpome Toro, a1ekTpoH-
HblE IIaTGOPMBI MOTYT OOJIETYUTH MPOLIECC 04U U
paccMOTpeHHUs 3aaHUHN U IPOEKTOB.

OnHuM u3 Hambosnee 3 (HEKTUBHBIX METOIOB UC-
TMOJIE30BAHUS JIEKTPOHHBIX PECYPCOB ISl caMoo0yye-
HUS SIBJISETCS OHJIalH-00pazoBanue. OHIAH-KYPCHI U
BEOMHAPBI MOTYT MPENOCTaBUTh CTYACHTaM JOCTYII K
po¢eCCHOHANFHO MOATOTOBICHHBIM YUeOHBIM Mate-
puanam ¥ 3KCIepTam 1o npeamery. OHU TakkKe MOTYT
MPEJOCTABUTh CTYACHTAM BO3MOKHOCTB 3a/1aBaTh BO-
MPOCHI U ITOJTy4aTh OT3bIBBI OT HHCTPYKTOPOB H IPYTHX
YYacCTHHUKOB Kypca.

Eme onHoM Ba>XHOU BO3MOKHOCTBIO HCIIOJIB30BA-
HUS QJIEKTPOHHBIX PECYPCOB Il CAMOCTOSATENBbHOM pa-
6OTHI ABISETCA BO3MOXKHOCTH NPOBEJECHUS BUPTYyallb-
HBIX 3KcnepuMeHToB [7]. Mcnomp3ys chenuaabHOE
porpaMMHOE oOecrieueHne, CTyIeHThI MOTYT MOJICIIH-
pOBaTh pa3INYHble XUMHUECKUE PEAKLIUU, U3ydaTh HX
MEXaHU3MBbl U MPOTHO3UPOBATh PE3YJIbTATHI SKCIEPH-
MeHTOB. Takoll MoAXoJ MO3BOJSET CTyAECHTaM IONY-
yuTh OoJee riry0oKoe IMOHNMaHNE MPOLECCOB, MPOHC-
XOJAIIUX BO BpeMs XMMUYECKHX DPEaKLUil, a TaKkxke
JlaeT UM BO3MOXKHOCTb COKOHOMHUTB BpPEMs U PECYPCHI
JUIA TIPOBEACHUS pPealbHbIX IKCIIEPUMEHTOB B J1abopa-
TopuH [8].

Kpome Toro, ayeKTpoHHBIE pecypchl MOTYT IO-
MOYb CTYJEHTaM CIPAaBUTHCS C TPYJHOCTSIMH B IIPO-
necce u3ydeHus xumuu. Hanpumep, oHnaiiH-pecypcesl

MOTYT BKJIIOYaTh HHTEPAKTHBHBIC ydeOHbIE TOCOOHS 1
BUKTOPHHBI, YTOOBI IMOMOYb YYaIIUMCSA IPOBEPHUTH
CBOM 3HaHHWS U NOHMMaHue Matepuana. J[ns obmenus
CO CTYIGHTaMH 3 Pa3HbIX CTPaH U KyJIbTYp TaKKe MO-
T'YT OBITH JOCTYIHBI ()OPYMBI U AUCKYCCHOHHBIE 3aJIBI,
IJie OHU MOTYT 00CYX/IaTh CBOHM BOIIPOCHI ¥ POOIIEMBI
1 0OMEHUBATHCS OIBITOM [9].

Takum 00pa3oM, HCIOJIB30BAaHUE 3JIEKTPOHHBIX
pPECYpPCOB MOJKET HOBBICHTH KaueCTBO IPENOAaBaHMS
XMMHH, TOCKOJBbKY OHIAHH-PECYpChl M IIPOTPAMMBI
MOTYT OOHOBIISITECSI ¥ IOTIOJHSTHCSI B COOTBETCTBHU C
MIOCJIEAHUMH HAyIHBIMU UCCIIEIOBAHMAMH U PE3YIIbTa-
TaMH.

AHaJIN3 M pe3yJIbTaThI

Jns ananuza 3¢GQEKTUBHOCTH HCIOIB30BaHUS
3NEKTPOHHBIX PECYPCOB AT CO3AAaHUS CAMOCTOSITENb-
HOW pabOTHI NPU U3YYEHUH XUMHHU OBLIO MPOBENCHO
HCCIICIOBAaHUE CPEelU CTYJEHTOB ECTECTBEHHOHAYY-
Horo ¢axkyibrera Kadenpsl "Xumusa" HOxno-Kazax-
CTaHCKOTO TOCYIapCTBEHHOTO IEJarornieckoro yHH-
Bepcutera. B uccnenoBanuun npuHsim ydactue 100
CTYACHTOB 2-T0 Kypca, u3 KoTopbeix 50 ctyaentoB (I
- OKCIIEPUMEHTaJbHAS TPYMIA) HCIOIb30BAIN 3JICK-
TPOHHBIE PECYPCHI U U3yUCHUS XUMUH, a 50 cTyneH-
toB (KI' - KOHTpONBHAs Tpymma) H3y4alnd XHMHIO
TOJIBKO 10 y4eOHUKaM M JICKIHSIM.

Pe3ynbpTaTtel uccnenoBaHUS IOKa3ald, 4YTO HC-
MIOJIb30BAHKE JICKTPOHHBIX PECYpPCOB JIEHCTBUTEIHHO
CHOCOOCTBYeT (DOPMHUPOBAHHIO Y CTYJCHTOB HABBIKOB
CaMOCTOSATEIbHOM paboTh (Tabm. 1).

Tab6muma 1
) @®opMUPOBAHUE HABBIKOB CAMOCTOATEIbHOI padoThl
Neth [TapameTpri ‘Hapgiki %00 }
C]§e! Kl ]
o | CremeHpr: caMOCTOATEIRHOCTH' HpH°  pellleHH 840 720 !
yaebHOI 33139
20 | YMmeHne' caMOCTOATEIRHO® HA' OCHOBE' IIOHNCKOBO- 920 840 ]
HCCIEJOBATENbCKON"  JeATeNbHOCTH  HaXOIHTh:
CTIOCOORI-pele I TIOCTABIeHHOI ‘yIe0HOIT 33 1atmd
30 | YpoBeHp' CaMOCTOATENBHOCTH' IPH' OIpPedeNeHHH" 80o 680 }
aNrOpHTMa pPeIleH s TIOCTABIeHHOI 3a 1aTiy
40 | YMeHIe: B'  CaMOCTOATENBHON'  AeATEIBHOCTI 840 760 ]
oOpamatecs: K * HHQOPMAINOHHBIM: HCTOTHIIKAM,"
KOTOpBIe-He00X0IIMETe - U711 - peTIe I TIOC TABIEHHOT -
yIe0HOM 3a1aTIC
50 | BapHaImBHOCTE® B° CaMOCTOATEIBHOM™  BEIOOpE:- 380 720 !
crocoboB -pemeHa-yaeOHo 3a1aqmd
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Pucynox 1. Cpagnumenvhvie dannvle no GopMuposanuio Hagblkog CamoCmosmenbHoU 0esimeibHOCmU

Takxe 00yJaroIInecs, UCIONb3YIOIIHE IEKTPOHHBIE PECYPChI, TPOIEMOHCTPHUPOBAITH HoJiee BRICOKHIT ypo-
BEHb MMOHUMAHUS MaTepHaja, YTo TakxKe ObLIO MOATBEPIKIECHO PE3yIbTaTaMK TECTUPOBAHUS 3HAHUM MO M3ydae-

MBIM pa3zenaM Xumu (Taoi. 2).

Tabmuma 2

Pe3yabTaThl TECTHPOBAHUS

YpoBeHB" KonTponsHasg Tpymmad SKcmepHuMeHTanEHAA TpyImal ¢

¢thOpMHpPOBaHHOCTHC KomiraectBo: pole! Komiectro" Eylel o
CTYZIeHTORO CTYIeHTOBC

Bricokmiid 30 60 10o 200 o

Cpenumiid 250 501 280 560 n

Huzkmii 220 440 120 240 o

Kak BugHO 13 TaOMUIIE 2, BRICOKUH OaiI CTyaeH-
TOB, MOJB3YIOIIUXCS IIIEKTPOHHBIMH PECYpCaMH, CO-
craBui1 20%, B TO BpeMsl KaKk BBICOKHi1 0aJl1 CTY/ICHTOB,
KOTOPBIC HE MMOJIb30BAIUCH JICKTPOHHBIMY PECYPCaAMHU,
coctaBui 6%.

CTyIeHTOB KOHTPOJBHOW TPYIIBI, MOKAa3aBIIUX
HU3KHe Oainibl, ObUTO 44%, a CTYICHTOB KCIIEPUMEH-
TaJbHOM IPYIIIbI, TOKA3aBIINX HU3KUE OaJIIbI CPaBHH-
TEJBHO B 2 pa3a MEHbIIIe. Pe3ysIbTaThl TECTa MOKA3aHbI
Ha pPUCYHKE 2.

56
60 -

50

20

a4

24 mar
mKr

BhICOKMIA CpenHwuit

Huskumia

Pucynox 2. Pe3ynbmamer mecmupo8anus Ha 3HAHUS PA3TUYHBIX pA30e10a XUMUU

Kpome ToOTO, MCIONBE30BaHHE 3JICKTPOHHBIX pPe-
CYPCOB IO3BOJIMIIO YYaIIUMCS YCKOPUTB Mpoiiecc 00y-
yeHust. Tak, cpeld CTYACHTOB, UCIIOJIB3YIOLIUX JJICK-
TPOHHBIE pecypchl, 60% cooOIIIITH, YTO OHI MOTJIH OBI
YCBOUTH MaTepHaj ObiCTpee, YeM MO TpPaJUIMOHHON

y4eOHOH mporpamMmme, B TO BpeMs Kak Toybko 30% cry-
JICHTOB, HE HCIIOJB3YIOMNX 3JEKTPOHHBIE PECYPCHI,
COOOIIMIIN O TaKOW BO3MOXKHOCTH. JlaHHBIE 00 ycKOpe-
HUM TEMIIOB W3YYEHUs] XMMUH B pa3HbIX rpymmax (O
u KI') npuBenieHs! Ha puCyHKe 3.
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Pucynox 3. Hsmenenus memnos usyueHnus XumMuy npu UCnoab306aHUU 31eKMPOHHbIX Peccypcos U 8
PAMKAXMPAOUYUOHHO20 00YUeHUs

Takum o6pazom, 90% CTyICHTOB, HCIIOIB3YIOIIUX
JJIEKTPOHHBIE PECYPChl, CMOTIIM CaMOCTOSATENIBHO pe-
IIaTh 33][a9¥, CBSI3aHHBIC C MPUMCHCHHUEM MOTYYCHHBIX
3HaHW, B TO BpeMsl Kak ToJIbKo 70% CTyIeHTOB, U3y-

YarnuX XUMHIO 0e3 UCIOIb30BaHuUS QJICKTPOHHBIX pe-
CYpCOB, CMOI'JIM CIIPABUTHCA C TaKUMHU 3aJja4aMU. Ha
PUCYHKE 4 moka3aHbI JaHHBIC 1O CaMOCTOATCIIBHOMY
PEUICHUIO 3ada4.
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Pucynox 4. Pezynbmamoi pewienus 3a0a4 npu UCNOAb306aHUU U 6€3 UCONb30BAHUS DJIEKMPOHHBIX PECYPCO8

Hakomell, MCMONb30BaHKUE ICKTPOHHBIX pecyp-
COB TaKKe MO3BOJIMIO COKOHOMHUTH PECYPCHI YHUBED-
CUTCTA, MOCKOJIbKY YMEHBIINJIACh HOTpe6HOCTI) B IIpO-
BEJIEHUH PEATBHBIX JKCIIEPUMEHTOB B J1abOpaTOpHu.
Kpome Toro, BUpTyalbHbIE SKCIIEPUMEHTBI JTOCTYITHBI
Ha JJIEKTPOHHBIX pecypcax.

Pe3ynbpraToM WCCIEIOBAHUS CTal BHIBOJI O TOM,
YTO UCIIOJB30BAHHE DIICKTPOHHBIX PECYPCOB MPHU U3Y-
YEHUH XUMHHU CIIOCOOCTBYET MOBBIIICHUIO AKTUBHOCTH
yUaI¢xcs B Mporecce 00y4eH s, UX MOTHBAI[MH U UH-
Tepeca K MPeAMETY, & TaKKe CIIOCOOHOCTH K CaMOCTO-
sTeNbHOM padote. OaHako 111 3)(HEKTHUBHOTO UCTIONb-
30BaHUs HIICKTPOHHBIX PECYPCOB HEOOXOIMMO YUUTHI-
BaTh HE TOJIBKO UX MPEUMYIIECTBA, HO M HEIOCTATKH, &

TaKke 00eCeynTh 00yUYeHHE U MOJJICPKKY YIUTEIEH,
YTOOBI OHM MOTJIM HAWJIYHIIUM 00pa3oM HCIIOJIb30BATh
AJIEKTPOHHBIE PECYPCHI ISl 00pa3oBaHusL.

C nenpio BbIsIBIEHHS C(HOPMHPOBAHHOCTH CaMO-
CTOSITENIBHOCTH OBUIM TIPOAHAJIM3UPOBAHBI MHCHMEH-
HBle (pedepaTUBHBIE) PaOOTHI CTYIEHTOB 10 KaXIOH
teme. [1o mosTHOTE U XapakTepy N3JI0KeHHs MaTepHaa
U OTBETOB Ha BOMPOCHI, HCIIOIb30BaHUIO JOTOJIHH-
TEJIHBIX MCTOYHUKOB MH(OpMAIMK MOXHO OLEHHTH
MIPaBUJILHOCTh TNIPUMEHEHHSI XUMHYIECKNX KOHIEIIIHH,
MOJIHOTY, TIOCIIEI0BATEIbHOCTh XMMHUUECKUX 3HAHHH,
SPYIUILHUIO U IIUPOTY KPYro30pa yqarnxcs.
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Tabmuna 3
N3y4eHne HEKOTOPHIX caM000Pa30BaTeILHBIX YMEHHIl, BXOAAUINX B CTPYKTYPY ONMbITA CAMOCTOATEILHOI
. AeATECJIbHOCTH
Camoobpa3oBaTensHbIE YMEHHIAD Yncno-cTyIeHTOB, TOCTHTIIIX ‘CPeIHero- |1
I'BBICOKOTO "YPOBHA
Tema-«Pemenne’ | Tema«KagecTBeHHENT 1
THIIOBBIX331aY- | II'KOJIYECTBEHHEIIT
IO XIMHII»T aHAI3»C
VMeHne:  HOeHTHUITIPOBATE  MpobleMy: ¢ 250 20 o
OIpeeneHHOI 001aCcTRIO 3HAHIIITN
‘YMeHIe TIaHHIPOBaTh AeATeTEHOCTEL 10 150
VMeHIIe 0CYIeCTBIIATE TIONCK HHMOpMAaIIi 28c 260
VmeHIIe ‘0000MIITE CHCTEMAaTH3HPOBATE* 12 150
oToOpaHHy0 THhOOpMATITION
YMeHIe pemaTts 3a1ady ¢ TIpIBIedeHIIeM" 15 10w !
0ToOpaHHOI HHGBOpMAIIITIT
KoaddiimeHT moTHOTE " BEITIOTHEHTIS OTIE PATTHITY 0,590 0,73c I

JJis TOYHOTO aHaNTU3a MOYIEeHHBIX Pe3yIbTaTOB
ObUT UCIOJIb30BAaH MAaTEeMaTHKO-CTATHCTHUCCKUN Me-
Tox - t-k03puruert CThIOJCHTA IS IBYX HE3aBUCH-
MBIX BBIOOPOK.

Jns ananuza pe3ynbTaToOB dKCIIEPUMEHTa ObLIN
UCIIOJIb30BaHbI CleAyIoNue (GopMyJIbl:

CpenHee 3HaUCHUE TTOKA3aTEIs

s K tA K,

b
BeposTtaocTs (P) 03HauaeT cTeneHb BEPOSATHOCTH
JTAHHOTO COOBITHSA, SIBJICHHUS, pe3yJIbTaTa. BeposTHOCTD
HEBO3MOYKHOTO COOBITHS paBHA HYIIIO, JOCTOBEPHOTO -
equnwute (100%).
BeposTHOCTB 11000T0 COOBITHSI HAXOAUTCS B JHa-
Ma3oHe:

0<P<1(100%)

Mer onpeniensieM ko3¢ urmeHT CtoloneHTa-t.

Takum 00pa3zom, pa3nu4us MOKHO CUHTATh 3HA-
YUMBIMH M CTATHUCTUYCCKHA 3HAYHMBIMH, MOCKOJBKY
temp = 2,155 > ter = 2,10 mpu o = 0,05.

U3 sT0TO CniemyeT, 9TO UCIONB30BaHKE pa3pado-
TaHHOM CHUCTEMBI yIPaKHEHUM 110 XUMUM B IIpoliecce
OpPTraHU3aI[ CaMOCTOSITENbHON paboTHl CTYICHTOB
YIIYUYIINIIO Pe3ynbTaThl 00yYEHHS U MOBBICHIIO CaMoO-
CTOATENBHYIO0 aKTUBHOCTH HA YPOKaX XMMHHU.

3aki0ueHue

W3 mpoBeieHHOTO HCCIIeI0BaHUS MOYKHO CAEaTh
BEIBOJI, YTO HCIIOJIE30BaHHUE JJICKTPOHHBIX PECYpPCOB
JUISL CO3JIaHMSI CaMOCTOSTENILHON PabOThl IpH U3yde-
HUM XUMHH SBIsieTcS 3()(QEKTUBHBIM W aKTyaJbHBIM
MOJXOIOM. DTO TO3BOJIAET CTyIACHTaM Oosiee d(dek-
THBHO YCBauBaTh MaTepuall, pa3BUBaTh CAMOCTOSTENb-
HyI0 pabOTy M HCIIOIB30BaTh COBPEMEHHBIE TEXHOJIO-
ruu  (KM3HEHHO BaxkHble jaboparopuu, Meaua-pe-
CYpCBI).

OpHako creayeT OTMETHTh, YTO HMCIOJIB30BAHUE
AIIEKTPOHHBIX PECYPCOB HE JOJDKHO 3aMEHSTHh Tpalu-
IIHOHHBIE METOBI O0YYIEHNUS, TAKNE KaK JICKIIH, TIpaK-
THYECKHE 3aHATHS U JabopaTopHsle padoTsl. OHU HO-
MPEKHEMY SBJISTIOTCS BKHBIMH 3JICMEHTAMH YIeOHOTO

nporecca U MO3BOJIIOT YYalluMcs JIydIle MOHUMATh
TIPEAMET.

Kpome Toro, mcrosib30BaHue 3JEKTPOHHBIX pe-
CYPCOB MOET CIIOCOOCTBOBATH (POPMUPOBAHHIO HABBI-
KOB paboTel ¢ MH(pOpMaLMeld U pa3BUTHIO KPUTHYE-
ckoro MplnuieHUs. CTyIeHThl MOTYT U3y4aTh pa3iny-
Hble HCTOYHUKH HH(GOPMALUH, aHAIM3HPOBATH UX,
BBISBIIATH MPUYMHHO-CIICACTBEHHBIC CBS3U W JIeNIaTh
BBIBOJIBI. DIIEKTPOHHBIC PECYpChl TAaKXKE ITO3BOJIIOT
CTYJCHTAM HW3y4aTb aKTyaJbHYI0 M MHTCPECHYIO HH-
(bopMmanuro, CBI3aHHYIO C HAyYHBIMH OTKPBITHSIMH, HO-
BBIMH TEXHOJIOTHSIMU M TPUMEHEHHEM XUMHH B KU3HH.
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The article discusses the main factors in the process of extracting a substance based on water-soluble biolog-
ically active polysaccharides from the root of the Capparis spinosa plant - the degree of grinding of the raw ma-
terial, the effect of the extractant, the influence of factors such as the influence of temperature and time on the
extraction process, as well as the water-soluble substance from the root of the Capparis spinosa plant and the acute
toxicity of total polysaccharides were studied in laboratory animals.

Keywords: Capparis spinosa - capers, raw materials, extraction, solvent, concentration, temperature, poly-

saccharides, technology, acute toxicity.

Introduction.

Capparis spinosa are a perennial medicinal plant
that grows wild in our country. Distributed throughout
Central Asia, including all rocky, low-mountain, desert
and hilly regions of Uzbekistan. A number of scientific
studies have been conducted to study the pharmacotox-
icological and biological properties of Capparis spi-
nosa [1-9]. The above-ground part of this plant can be
harvested in large quantities per year without harming
its natural reserves. Capparis spinosa contain 0.12-
0.15% ascorbic acid, 0.32-044% flavonoids, 23-29%
nitrogenous compounds, 3.5-4.2% fatty substances,
1.2% pectins and glycosides, coumarins , carbohy-
drates. Scientists at the Institute of Plant Chemistry
conducted research on lipids and carbohydrates [11-14]
contained in the root [10], seeds and leaves of Capparis
spinosa.

Capparis spinosa are widely used in folk medicine
to treat various diseases. Abu Ali ibn Sina used Cap-
paris spinosa as an anesthetic, in the treatment of
wounds and injuries, asthma, and gastrointestinal dis-
eases. A decoction of the root is used to treat hepatitis,
smoke from the rhizomes is used to treat syphilis, and
a tincture of the fruit is used to treat hemorrhoids, den-
tal diseases and to strengthen the gums [15,16]. The
hepatoprotective drug Liv 52, produced in India, con-
tains caper extract [17]. According to information from
the literature, caper root has not been sufficiently stud-
ied chemically. Therefore, research is being carried out
widely to determine the amount of carbohydrates in ca-
per root.

Purpose of the study.

Study of factors influencing the extraction process
when developing technology for extracting biologically
active substances from plant materials. The XI State
Pharmacopoeia describes the development of a technol-
ogy for extracting the amount of water-soluble polysac-
charides from caper root, as well as determining the
amount of water-soluble polysaccharides in plant ma-
terials and the quantitative proportion of polysaccha-
rides, studying the acute toxicity of the amount of pol-
ysaccharides carried out in the department of pharma-
cology and toxicology of our institute.

Materials and methods. After determining the
total amount of water-soluble polysaccharides in plant
raw materials, studies were carried out on their highly
productive extraction from raw materials. To this end ,
continuing our research, we conducted research to study
the effectiveness of factors affecting the extraction pro-
cess, namely: the degree of grinding of raw materials, the
type and concentration of solvent, temperature and dura-
tion of extraction and determining the frequency of extrac-
tion of raw materials. During the experiments, the total
yield of polysaccharides was determined by analytical
analysis. Therefore, an analytical sample of 10 g (exact
weight) of the raw material, consisting of caper root,
was taken, placed in a ground-bottom round flask with
a capacity of 250 ml, 200 ml of water was poured into
the flask, a reflux refrigerator was connected to the
flask and boiled on an electric stove for 30 minutes with
stirring. The extraction was repeated two more times:
1st time with 200 ml, 2nd time with 100 ml of water.
The aqueous extracts were combined and centrifuged at
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5000 rpm for 10 min. Then we took a flask with a ca-
pacity of 500 ml, placed a glass funnel with a diameter
of 55 mm on the neck, inserted a 5-layer gauze cloth
moistened with water onto the funnel, and filtered the
extracts from the centrifuge through the gauze. The fil-
ter was washed with water and filled with water until
the volume of the solution reached the scale mark (So-
lution A).

We took 25 ml of solution A and placed it in a cen-
trifuge cup, 75 ml of 95% ethyl alcohol was added to
the cup, mixed thoroughly, placed in a water bath,
heated for 5 minutes at a temperature of 30 °C and left
for 1 hour. After the specified period, it was placed in a
centrifuge and rotated for 30 minutes at a speed of 5000
rpm. The liquid part in the glass was separated and
dried to a constant weight at a temperature of 100-105
°C, and the residue was filtered through a glass filter
with a diameter of 40 mm and a 16-hole hole size under
vacuum at a pressure of 13-16 kPa. The precipitate was
filtered repeatedly and washed first in 15 ml of an aque-
ous mixture of 95% ethyl alcohol (3:1), then in 10 ml
of acetone and 10 ml of ethyl acetate. The precipitate
that fell on the filter was first dried in the open air, then
at a temperature of 100-105 °C until a constant mass
was formed.

The amount of polysaccharides in plant raw mate-
rials ( X') was calculated using the following formula,
taking into account the content of absolutely dry raw
materials:

(m, —m;) - 500100 - 100
m-25- (100 — W)

where m 1 — filter mass in grams,

m 2 — mass of the filter including sediment in
grams,

m — mass of raw materials in grams,

W — weight loss of raw materials during drying as
a percentage.

Depending on different growing seasons and the
location of caper growth, the amount of water-soluble
polysaccharides in the samples ranged from 0.6% to
1.1%.

Assessment of acute toxicity of the sum of water-
soluble polysaccharides from the root of the Capparis
spinosa plant. To conduct the experiments, sterile
white male mice weighing 18-20 g, taken from a special
nursery “Linear Experimental Animals” in the Tash-
kent region, were kept under standard vivarium condi-
tions with 12-hour lighting and an air temperature of
20+£2°C. Feeding was carried out in accordance with
the nutritional standard for experimental animals, and
unlimited access to water was provided. The experi-
ments were carried out on outbred white mice kept un-
der standard vivarium conditions in accordance with
the rules adopted by the “European Convention for the
Protection of Vertebrate Animals Used for Experi-
mental or Other Scientific Purposes” ETS N 123 (Stras-
bourg, March 18, 1986) [ 18 ] . The amount of water-
soluble polysaccharides from the root of the Capparis
spinosa plant was administered in doses from 100.0 to
10,000.0 mg/kg into the stomach through the oral cav-
ity using an atraumatic probe. Each dose was tested on
6 mice. The selection of doses and route of administra-
tion of substances was carried out in accordance with
the “Guidelines for experimental (preclinical) studies
of new pharmacological compounds” [19]. All experi-
mental animals were continuously monitored for 14
days after the animals were administered the test com-
pounds at the indicated doses. The semi-lethal dose
(LD s0) was determined according to the method of Li-
tchfield and Wilcoxon [20].

The results obtained and their discussion . To
study the degree of effective grinding of raw materials,
caper root was crushed (the amount of the sum of wa-
ter-soluble polysaccharides compared to the dry weight
of the raw material 0.6%) to a size of less than 3 mm,
4-7 mm and 8-12 mm. 0.5 kg of uncrushed raw material
was placed in the first extractor, crushed to 8-12 mm in
the second, crushed to 8-12 mm in the third, and up to
3 mm in the fourth.

The extractors were filled with water at room tem-
perature until the raw materials were completely cov-
ered and after 8 hours the first discharge was taken.
This process was repeated 7 times. The results are pre-
sented below in Table 1.

Table 1

The influence of the degree of grinding of raw materials on the yield of the amount of water-soluble poly-
saccharides from Capparis spinosa root

. . . Yield of total water-soluble polysaccharides , %
No Degree of Yield of extractives relative to Relative to the mass | Depending on the amount
“| grinding, mm the mass of raw materials (%) . P gon
of raw materials of raw material reserves

1 Unground 20.2 0.35 58.3

2 8-12 21.3 0.41 68.3

3 4-7 24.2 0.45 75.0

4 Less than 3mm 21.1 0.48 80.0

From Table 1 it can be seen that when extracting
from raw materials crushed to 3 mm, the filtration pro-
cess becomes more complicated due to the large
amount of polysaccharides soluble in the main water,
as well as the turbidity of the extract and the large
amount of dissolved extractives. As a result, a number
of difficulties arise in the process of extracting the
amount of water-soluble polysaccharides . When ex-
tracting from unground raw materials, the extraction

process is very slow and as a result, the extraction pro-
cess takes a long time. It has been determined that in
order to extract water-soluble polysaccharides with
maximum yield, it is advisable to grind the raw material
to a particle size of 4-7 mm.

After studying the degree of grinding of plant raw
materials, a series of experiments were carried out to
select an effective solvent for extracting raw materials.
Organic solvents and their aqueous solutions were used
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to carry out the experiments. The experiments were car-
ried out under the same conditions and by extracting the
same raw material samples with different solvents.
Weighing 0.5 kg of dry raw material, crushed to 4-
7 mm, placed in 8 extractors with a capacity of 5 liters.
Water was poured into the first extractor, ethyl alcohol
(195 %) was poured into the 2nd , and 80, 70, 60, 50,
40% aqueous-alcohol solutions were poured into the 3,
4,5, 6, 7th . Extractants were poured into all extractors
until the raw materials were completely covered and

extraction was carried out by infusion at room temper-
ature 6 times for 8 hours. All extracted alcoholic ex-
tracts were concentrated on a rotary evaporator to ob-
tain an aqueous extract. The aqueous extract was con-
centrated until 1/10 remained. The total amount of
water-soluble polysaccharides in the concentrated
aqueous fraction was determined according to the
method described above. The results of the experiments
are presented below in Table 2.

Table 2

The influence of solvents on the yield of the amount of water-soluble polysaccharides from Capparis spi-

nosa root
. . . Yield of total water-soluble polysaccharides , %
No. Solvent Yield of extractives re!atlve 0 Relative to the mass | Depending on the amount of
the mass of raw materials (%) . .
of raw materials raw material reserves
1 | Ethanol: 95% 10.1 0.10 16.7
2 80 % 14.2 0.13 21.7
3 70 % 165 0.18 30.0
4 60 % 18.6 0.23 38, 3
5 50 % 19.2 0.30 50.0
6 40% 20.1 0.38 63.3
7 Water 252 0.45 75.0

From Table 2 it can be seen that when extracted
with 95% concentrated ethyl alcohol, the smallest
amount of water-soluble polysaccharides is released
into the extract. With an increase in the amount of water
in the aqueous-alcoholic solvent, the transfer of water-
soluble polysaccharides into the extract increases, and
it has been established that water-soluble polysaccha-
rides are transferred into the extract with an efficiency
of 85.0% when extracting with water, as the most ef-
fective extractant method.

When extracting biologically active substances
from raw materials, the influence of temperature on the
extraction process is also important. An increase in
temperature increases the solubility of substances in the
solvent and accelerates the process of transfer of sub-
stances from the raw material to the solvent. We have
conducted a number of studies to study the effect of
temperature on the process of extraction of water-solu-
ble polysaccharides from raw materials.

From the dry raw material, the degree of grinding
of which was 4-7 mm, 0.5 kg was weighed out, placed
in 4 flasks and filled with an aqueous solvent until the
raw material was completely covered. For the extrac-
tion process, the temperature in the first flask was con-
trolled - maintained at 20-30 °C, in the second - 40-50
°C, in the third - 40-50 °C, and in the fourth - 50-60 °C (in
an ITZh brand water thermostat -0-03, Russia).

The extraction process was carried out 8 times for
8 hours using the infusion method. All extracted alco-
holic extracts were concentrated on a rotary evaporator
to obtain an aqueous extract. The aqueous extract was
concentrated until 1/10 remained. The total amount of
water-soluble polysaccharides in the concentrated
aqueous fraction was determined according to the
method described above. The results of the studies are
presented in Table 3.

Table 3

Effect of temperature on the yield of total water-soluble polysaccharides from Capparis spinosa root

. . . Yield of total water-soluble polysaccharides , %
No Temperature, Yield of extractives relative to Relative to the mass | Depending on the amount
' °C the mass of raw materials (%) . .

of raw materials of raw material reserves
1 20-30 20,2 0.42 70.0
2 30-40 25.7 0.47 78.3
3 40-50 27.0 051 85.0
4 50-60 28.2 055 917
5 60-70 28.2 056 933

From Table 3 it can be seen that increasing the
temperature during the extraction of raw materials has
a great influence on the extraction process of the
amount of water-soluble polysaccharides. As the tem-
perature increases, the amount of water-soluble poly-
saccharides dissolves in the extractant and the yield in-
creases. Even at a temperature of 70 °C, the yield of
water-soluble polysaccharides during the extraction

process turned out to be almost the same as at a tempera-
ture of 60 °C. Thus, we have established that during the
process of water extraction of caper root, it is most effec-
tive to maintain the temperature within 50-60 °C.

We conducted a series of experiments to determine
how many times the raw material should be extracted in
order to extract the amount of water-soluble polysaccha-
rides with the greatest yield. To do this, 0.5 kg was
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weighed out of dry raw materials, the degree of grind-
ing of which was 4-7 mm, placed in 4 flasks and filled
with an aqueous solvent until the raw materials were
completely covered. Room temperature maintained at

50-60°C and drained 8 hours after pouring the extractant.
Each of the resulting aqueous extracts was analyzed by the
above analytical methods. For this purpose, the result of
our experiments is presented in Graph 1.

Schedule 1

The influence of the multiplicity of extractions on the yield of the amount of water-soluble polysaccharides
from Capparis spinosa root

60

50 ‘\\
40

30

20

1 S

From Graph 1 it is clear that it is advisable to extract
the raw material 5 times. We remove the last 5th drain for
further extraction of raw materials.

During the extraction process, we conducted the fol-
lowing experiment to determine how much time should be
spent obtaining each drain. To do this, 0.5 kg was
weighed out of dry raw materials, the degree of grind-
ing of which was 4-7 mm, placed in 4 flasks and filled

with an aqueous solvent until the raw materials were
completely covered. Temperature in the extractor during
the extraction process maintained a value of 60°C. The
drain from 1 flask was poured out after 2 hours, 2 flasks
after 4 hours, 3 flasks after 6 hours and 4 flasks after 8
hours. This process was continued until 5 drains were ob-
tained. The experimental results are presented in Table 4.

Table 4

The influence of the time of obtaining plums on the yield of the amount of water-soluble polysaccharides
from Capparis spinosa root , %

No. 1-drain 2-drain 3-drain 4-drain 5-drain Time
1 29 13 5 2 1 2 hours
2 43 20 8 4 3 4 hours
3 52 25 13 6 3 6 hours
4 53 25 13 6 3 8 ocloc'k

Based on the results obtained, it was established that
the effective extraction of raw materials is the extraction
of 1,2,3,4-plums for 6 hours and 5-plums for 4 hours.

Acute toxicity of the sum of water-soluble poly-
saccharides isolated from the root of the plant Capparis
spinosa under administration to experimental animals
at a dose of 1000.0-2000.0-3000.0-4000.0-5000.0
mg/kg into the stomach through the oral cavity using an
atraumatic probe, after 10-15 minutes motor activity
was significantly weakened, hiccups appeared , there
were no significant changes in breathing, heartbeat,
perception of external sounds and pain compared to an-
imals in the control group, the animals recovered within
60-80 minutes, and no mortality was observed within
24 hours. At a dose of 6000.0-7000.0-8000.0 mg/kg,
movement slowed down after 5-8 minutes, the percep-
tion of pain and external sounds decreased slightly,

mortality was not observed within 24 hours, the ani-
mals returned to their original state after 2 days. In an-
imals injected with 8500.0 mg/kg, motor activity
slowed down after 4-6 minutes, hiccups, half-closed
eyes, and mild tremor were observed, death was ob-
served in 1 mouse after 47 minutes, death in 2 mice af-
ter 61 minutes. No mortality was observed in the re-
maining experimental animals during the day. At a dose
of 8750.0 mg/kg, after 3-5 minutes, movement slowed
down, breathing slowed down, hiccups and head tremor
were observed, a motionless lying position on the stom-
ach with relaxed muscles of the arms and legs was ob-
served, the death of 1 mouse out of 6 animals was ob-
served after 35 minutes, death in 2 - mice after 45
minutes, 3 mice after 63 minutes. No mortality was ob-
served in the remaining experimental animals during
the day. When a 9000.0 mg/kg dose of the substance
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was administered, after 3-5 minutes there was a slow-
down in movement, half-closed eyes, loss of external
sound and pain perception, all animals had a prolonged
tremor, relaxation of the muscles of the arms and legs,
a lateral position, the death of the 1st mouse was ob-
served after 21 minutes, the death of the 2nd after 32
minutes, the death of the 3rd mouse after 43 minutes,
the death of the 4th mouse after 74 minutes. No death

was observed in the remaining experimental animals
within 24 hours. When the substance was administered
at a dose of 10,000.0 mg/kg, after 3-4 minutes there was
a slowdown in movement, disappearance of pain and
perception of external noise, relaxation of the muscles
of the limbs, prolonged tremor, mortality in 100% of
experimental animals 11-52 minutes, the results of the
experiment are presented in the Table 4.

Table 4
Acute toxicity of the sum of polysaccharides isolated from the root of the Capparis spinosa plant.
Animal Method of admin- Dose, Mortality/ ani-
No. Drug name . . . .
species istration mg/kg mal survival
1000.0 0/6
2000.0 0/6
3000.0 0/6
4000.0 0/6
. 5000.0 0/6
| S on ™ | i | Ordyimove | G0 | os
nosa stomach 7000.0 0/6
' 8000.0 0/6
8500.0 2/4
8750.0 3/3
9000.0 4/2
10000.0 6/0
8766.2
LD 50 (8063.9-9978.4)
LD 100 12651.1

Statistical analysis of the obtained data was performed using IBM® SPSS® Statistics v27.0.1.0 software:

OTteeTbl npeobpazoBaHna NpobuT

050

025

0,00

MpoBuT

-050

3,925 3830 3835

3,340 3945 3950 3,955

Norapudm Capparis_spinosa
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ﬂOBepHTeanble rpaHiubl
95% NOBEPUTENEHEIE TPAHKMLE 4NA 95% A0BEpUTENBHLIE paHWLEl ANA log
Capparis_spinosa (Capparis_spinosa)®
HuxHAA BepxHAA HumHAA BepxHAn
BepoATHOCTE OUeHka rpaHuua rpaHuua OueHka rpaHuLa rpaHuua
FROBIT 010 074,228 2623453 7077 AM 3783 KRR 3850
020 6341031 30333949 7268,493 3,802 3,482 3,861
030 £516,353 3325355 7354 081 3814 3,522 3,868
040 £651,428 3562 806 7481146 3823 3,552 3875
050 G763, 364 3767 942 7571972 3830 3,576 3879
060 6860122 3951408 7642 258 3,836 3,597 3,883
070 6946 097 4119217 7705153 3,842 3,615 3,887
080 70239492 4275133 7TE2 587 3847 3631 3880
080 7085593 4421 683 7815843 3,851 3,646 3,893
100 7162146 4560 651 7865,824 3,855 3,659 3,896
1560 7444 404 5178 326 8085,098 3872 3,714 3808
,200 7676 645 5717151 B279,934 3,885 3,757 3918
250 7881,653 6208 7449 B471,425 3,897 3,793 3,928
,300 B070,418 G664, 309 B675,371 3,807 3,824 3,938
350 8248 37 7084 528 82908, 668 3916 3,850 3850
400 8422 848 T462 436 §1581,198 3,925 3,873 3,963
450 85594 158 7789 666 65430495 3,934 3,892 3,880
500 ATEG 156 8063 984 9978, 368 3943 3,907 3889
550 8941 596 82492 965 10502 688 3,951 3,819 4021
600 8123 458 8489 562 11119,374 3,960 3,829 4046
JB50 9315 16 8666 483 11837278 3969 3,938 4073
700 9521,872 8834 239 12676,524 3,979 3,846 4103
750 6749921 9001,8249 13674992 3,889 3,854 4136
800 10010,287 9178535 144801,7491 4,000 3,863 4173
850 10322 586 9377041 164582174 4014 3,872 4217
800 10729,385 9621,283 18759,205 4031 3,883 4273
8910 10830,032 9679 857 19354681 4035 3,886 4,287
820 10940430 974341 20024,000 4039 3,989 4302
930 11063118 9813283 20787,783 4044 3,892 4318
940 11201,769 9841 337 21676,531 4,045 3,895 4,336
850 11362,023 9980 477 22738,083 4 055 3,899 4 357
960 11553233 10085471 24053,689 4,063 4,004 4331
Aa70 11792716 10215,087 25778,267 4072 4,009 4 411
880 12118770 10388613 28267 471 4,083 4017 4,451
580 12651,070 10665 550 32655 508 4102 4028 4514
a. OcHoeaHWe norapugma= 10,

The average lethal dose of the sum of polysaccha-
rides isolated from the root of the Capparis spinosa
plant (with a confidence interval of LD 50 ) is 8766.2
(8063.9-9978.4) mg/kg. According to GOST No. 12.1.
007-76 the substance is on the list fewer toxic sub-
stances (class 1V), and according to the classification of
A.V. Stefanova is included in the list of substances with
low practical toxicity (class V) [4].

Conclusion. Based on the above experiments, to ex-
tract the amount of water-soluble polysaccharides from
caper root, it is necessary to grind the raw material to a
size of 4-7 mm, use an aqueous solvent as a solvent,
and also extract 5 times at a temperature of at least 60°C
atand 1,2,3,4- It is advisable to extract plums for 6 hours,
and 5-plums for 4 hours. As a result of scientific research
, it has been established that water-soluble polysaccha-

rides can be extracted from the root of the Capparis spi-
nosa plant , containing 0.6% water-soluble polysaccha-
rides, with a yield of at least 95%.

The inclusion of the sum of polysaccharides iso-
lated from the root of Capparis spinosa into the group
of substances with low acute toxicity provides the basis
for further in-depth pharmacological studies of the bio-
logical activity of this substance.
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SIGNIFICANCE OF LANGUAGE SKILLS AND LANGUAGE ASPECTS IN SIGHT TRANSLATION
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The article elaborates sight translation in terms of language skills. It is noted that knowledge of vocabulary,
grammar and phonetics should be at a high level while making a sight translation. Reading and speaking skills are
important in this type of translation. Since vision requires reading skill and interpretation needs speaking. There is
no need to possess good listening skill since this skill has no function in sight translation. There is no the second
person in sight translation to listen to. The translator might sometimes need to use writing skill in order to take
some brief notes, namely dates, proper names, contractions.

Keywords: sight translation, language skills, language aspects, cultural level, interpretation

Introduction

Translation is a very intricate process. Translators
are careful to consider the meaning of SL as shorthand
in order to convey the corresponding meaning to the re-
cipient. This process is defined differently by scholars
and theorists. This is everyone's own perspective on
how this process is carried out to convert ST to TT, tak-
ing into consideration all the variations at the linguistic,
syntactic, semantic, and cultural levels. Essentially,
translation is defined as the process of translating ST in
one language into TT in another language. Therefore,
we refer to the procedure for changing one form of SL
to another form of TL. Babayev Javid underlines the
difficulty of the translation: “As the architect imagines
the design of a building prior to its construction, a trans-
lator or an interpreter should imagine the grammatical
structure of the language while translating something”
[1, p.117]

The most inevitable language skills in sight trans-
lation process are reading and speaking skills, Because
the translator sees the text first, then interprets the in-
formation shown there. The translator does not need to
have perfect listening skill since the translation is done
by vision and speaking. The translator should have pro-
ficient pronunciation skills in order to utter the words
fluently. Writing skill is sometimes used to take some
important notes, particularly proper names, dates and
abbreviations.

Main part

In the research work by Mauriel, the translation
process goes through two important stages that enable
the translator to arrive at an understood content. These
stages are different from each. These phases include
[71:

1) Passive phase.

2) Active phase.

In the first stage, the translator must read the text
completely, become immersed in the text, so that the
mind is completely free from interference and can be
attuned to and understood by the text. Then, all these
extra-linguistic abilities can be the key to understand-
ing the meaning of ambiguous texts. When this reading
is successful, the text is remembered as a whole, and

associated with the reader's former background
knowledge. In the second stage of this process, transla-
tors must become authors and use all their technical,
cultural and rational skills to unleash their creativity. In
this stage, translators can use all the knowledge and in-
sight they picked up in the first phase, as well as all the
signals. For the best results, these two phases should be
run separately and not interfere with each other. Be-
cause it requires different skills and resources. From
this perspective, Larson defines translation as the pro-
cess of transferring the ST meaning of SL to TL
through the transition from SL form to TL form, taking
into account vocabulary, syntactic structure, and con-
text. SL context and cultural variations to determine
meaning in TL. In the end, we reconstruct these aspects
in TL by finding the same meanings.

According to Shunnaq and Farghal, translation is
considered as a transference process from one tongue
into another one where two aspects are taken into con-
sideration which are transference and sense [3]. The
first aspect is related to rendering the ST into TT
whereas the second one concentrates on conveyance of
the meaning of ST by finding its relevant equivalent.
May be, the most efficient definition of translation be-
longs to Lataiwish and Aziz who regard the translation
as a stage of substituting a text in one language by an-
other text in another language [6]. The so-called defini-
tion is considered to be the more obvious one since it
doesn’t go far in explaining how this process is carried
out and what the interpreter followed to obtain such in-
terpretation in the TL.

Sight translation is considered to be a mixed one
of both interpretation and translation since it contains
two crucial language skills and it is regarded as an es-
sential instrument for training of interpreters and trans-
lators when they start their training interpreting pro-
gram. Actually, SIT is easily determined as a process of
interpreting a written text into an oral outcome. This
definition points out that there are two main language
skills involved in the process of translation and they
possess an indispensable role in reformulating the ST.
Weber claims that the students learn how to show the
performance before the audience in order to render the
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ST and improve their abilities in a quick coordination
which becomes important in interpretation process af-
terwards. Weber thinks that it is a bit easier to under-
stand and scrutinize the information in ST which is pre-
sented visually than the one introduced orally. He ar-
gues that this mode should be taught isolated from other
modes of interpretation, as it represents an inseparable
part between the both modes of interaction and is con-
sidered the basis for the development of interpreting
skills.

While Moser-Mercer states that SiT is considered
a useful pedagogical device that backs up students' per-
formance in interpreting STs and preparing them for the
next stage of rendering methods, as it is known as the
first step to improve their interpreting skills [8]. Zheng
points out that SiT involves replacing a message written
in one language with a message delivered orally in an-
other language, which demands the synchronization of
reading skill and productive abilities when reformulat-
ing ST in one language into TT in another language
[13]. In other words, Sadkhan points out that SiT im-
plemented in three stages, beginning (sight reading)
when the interpreter reads the SL written text with his
eyes, then (comprehension) as he translates it with his
mind, finally (transmission), when he orally translates
this written text into the TL. In addition, all definitions
clearly point out that this type of translation requires a
definite level of mastery of the language skills involved
in carrying out this type. It is also considered a stepping
stone to two ways of interpreting - consecutive and sim-
ultaneous interpreting, and therefore most scientists
have classified it into two different areas of translation
and interpreting.

Modes of sight translation

Like other types of translation, SiT can be done in
different modes, but the process appears to be similar
as the translator cognitively engages with ST. In each
mode, the interpreting must consider two critical steps
being perception and production in which to accom-
plish this translation task. There are different types of
SiT according to the degree of complexity. Broadly
speaking, lvars [5], Sampaio [12] and Sadkhan [11] put
forward that there are five kinds of SiT in which the
interpreter successfully manages the task. These are the
following types:

1. Proper SiT: This mode manifests itself in the
translation of a written text viewed for the first time and
the translator has no time to prepare.

2. Prepared SiT: This mode is easier than the first
one since the interpreter will have time to translate with
sufficient preparation.

3. Consecutive SiT: In this mode, summary trans-
lation is carried out, through which the written interpre-
tation is provided briefly. This mode is considered to
translate sight and interpret sight.

4. SiT in consecutive interpretation: This is a pro-
cess of oral reformulation of written input, which the
speaker immediately and loudly pronounces.

5. SIiT in simultaneous interpretation with text:
This mode is considered the most complex, as it is car-
ried out by simultaneous interpretation and visual trans-
lation of the written text. This mode can be imple-
mented when the translator/interpreter owns a copy of

the written text. Hussein points out that in each mode,
SiT is easily controlled based on two vital steps that any
vision translator must follow to achieve a good ST ren-
dering [4].

Sight translation process

There are two important aspects to consider (per-
ception of the ST and production of the auditory mes-
sage), these two cognitive processes are fundamental in
all types of SiT.

Basic language skills in SiT.

Language skills have a direct impact on interpret-
ers' performance in the interpretation process, so the ef-
fectiveness of communication, whether oral or written,
depends on a person's language skills. Rich word stock,
command of various sentence structures, clarity of
thought and focus on the audience are essential for ef-
fective verbal communication. Verbal communication
skills are writing and speaking, reading and listening.
Numerous research works indicate that these skills may
be used by interpreters in different proportions such as:
writing 9% reading 16% speaking 30% listening 45%.

This process involves two basic language skills
which play a direct role in the rendering of STs, in
which the translator uses his two language skills (read-
ing and speaking). These two skills are significant in
the context of teaching any type of translation or inter-
preting because students need them to improve their
performance and this development is directly related to
these skills.

Reading skill.

This skill may be characterized as a means of in-
creasing translator’s' knowledge of language features
and their mastery of reading strategies. It can also im-
prove their ability to understand and fit into the lan-
guage-focused part of the course. A classic procedure
for intensive reading is the grammar-translation ap-
proach, where the teacher works with students and uses
the mother tongue to explain the meaning of the text
sentence by sentence [9, p.25].

Colina claims that reading comprehension in the
context of translation involves several levels of under-
standing, awareness of the reading process and the na-
ture of reading, which are indispensable for anyone in-
volved in interpretation [2, p.170]. Moreover, reading
for translation is by definition much more complex than
reading itself, and considerably more complex than tra-
ditionally recognized. For Colin, interpretation and
reading are closely related. Nation points out four im-
portant steps a student can follow to develop vocabu-
lary through the extensive reading method. These steps
are:

1. Before reading the text, the student quickly
skims through it and selects five or six words to focus
on while reading. This has the effect of increasing the
awareness of some words and thus making them more
visible when you encounter them again in the text.

2. While reading, the student can collect new
words which are repeated along the text and put them
on word cards for later deliberate study.

3. A more formal follow-up is for students to re-
port to the class a word they have come across in their
reading — explaining what it means, how it has been
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used in the text, its parts of speech, its etymology and
any unusual features about it.

4. Using a dictionary while reading should also
have positive effects.

Speaking skill.

This skill is one of the most essential language
skill used in SiT. Students are required to be fluentin a
text that visually translates and interprets it into oral
communication in the TL. As other language activities,
fluency, correct pronunciation, sufficient word stock
and good grammar knowledge are indispensable factors
for oral translation. A lot of pauses in speech, poor lex-
ical resource, bad utterance and poor grammar
knowledge are the signs of having poor language
knowledge. They are interrelated with each other to
some extent in some cases. Making intermittent pauses
in interpretation process are the causes of poor gram-
mar knowledge and lexical resources. It means that the
lack of these language aspects has a negative and direct
impact on fluency. If the interpreter has a good com-
mand in English or any other languages, he won’t make
pauses. As it is a special gift given by God, sometimes
to own good grammar and lexical knowledge does not
solve everything. The interpreter might have some
memory problems to keep all information in mind. De-
spite perfect grammar knowledge and rich word stock,
as well as precise pronunciation, the interpreter can ex-
perience difficulty in retaining several sentences in
mind which have been produced by the speaker very
fast. Besides, it may be caused by embarrassment and
shyness in bigger auditorium. Excitement and alarm
may result in poor interpretation, as well. For Nation
and Newton [10, p.152] there are definite conditions
which should be met to master fluency when a learner
engages in a communicative act. These conditions are
important for speaking and should be observed in order
for the student's performance to gradually improve.

These conditions are:

1. The activity is meaning-centered. Students' at-
tention is focused on communicating the message and
exposed to the "real time" pressure and stress of ordi-
nary meaning-oriented interaction.

2. Students take part in activities where all lan-
guage items are within their former experience. This
means that students work with mostly familiar topics
and types of discourse using familiar vocabulary and
constructions. These types of activities are called "prac-
tice" tasks since the knowledge needed to perform the
activity is already within the students' experience.

3. The student is supported and encouraged to per-
form at a higher than normal level. This means that in
a fluency activity, students should speak and under-
stand faster, hesitate less, and use larger planned
chunks than in normal language use. A fluency devel-
opment activity provides some intentional movement
toward a higher level of performance, often using time
pressure.

Mean coefficient and percentage weight of items
in mastery of these skills is an indispensable factor for
successful completion of such a task. Students see SiT
as a difficult task to learn without a clear teaching
method and supporting skills to effectively convert ST
in SL to TM in TL. The outcomes of the analysis show

that the students could realize the important role of lan-
guage skills and how vital they are in developing their
performance in SiT. While teaching SiT, it is important
to take into consideration all the results, as they reflect
the views of the students in the process of learning SiT.
This work also studied the influence of commanding
and acquiring the principles of SiT to prepare students
for the next steps of interpreting, as SiT is the corner-
stone of this type of interaction and in which students
can tackle the translation difficulties they may encoun-
ter in interpretation process.

Conclusion

Finally, two important language skills were inves-
tigated to determine their importance in learning and
teaching SiT. The analysis shows that these two lan-
guage skills (reading and speaking) are required in
teaching SiT and should be taken into consideration by
both students and teachers. These two researchers ad-
vise all translation instructors and translation students
to focus on developing language skills to improve stu-
dents' performance in SiT, because without language
skills, good performance cannot be achieved and their
knowledge will be very insufficient in this type of trans-
lation.

This study concludes that translation students re-
quire an intensive course in language skills and how
these skills are crucial and indispensable in learning
translation and interpretation, as all strategies and tech-
niques are closely related to these skills. Thus, students
have to study language skills to see how the demands
are placed on handling such demanding tasks.

The most important language skills depend on
what type of translation the translator does. If the per-
son does interpretation, he/she willy-nilly should de-
velop his/her speaking and listening skills. Since the
translator will listen and interpret the message in this
way. But when a person does written translation, he
should boost his/her writing and reading skills. Because
the professional person in this job will need to write and
see the text. Written text translation requires a deep at-
tention and a great deal of word stock. Otherwise, the
translator will experience hardships. Written translators
don’t need to improve their speaking and listening
skills since they will not encounter these skills in writ-
ten translation process. However, interpreters should
practice on all skills. Because they may see a text in
sight translation. Though they translate orally, they
should own reading and writing skills as well.
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Abstract

This article shows that the version of the special theory of relativity (STR) presented in all physics textbooks
is incorrect, since relativistic formulas obtained therein are incorrect. They are incorrectly explained using the
wrong principle of non-exceeding the speed of light and have led to incorrect conclusions about the physical
unreality of imaginary numbers and the existence in nature of only our visible universe. This version of the STR
proved to be in demand only because its authors were not able to explain physical sense of imaginary numbers.
The article provides three proofs of physical reality of imaginary numbers and explains their physical sense in the
theory of linear electric circuits, relativistic physics and astrophysics. This made it possible to obtain corrected

relativistic formulas, from which appropriate conclusions were drawn.

Keywords: special theory of relativity, relativistic formulas, imaginary numbers, Multiverse, parallel

universes, portals, dark matter, dark energy.

1. Introduction

The special theory of relativity (STR) [1]-[3] cre-
ated in the 20th century has been deservedly considered
one of the most significant achievements of modern
physics, since it introduced the principle of relativism
into science. This is why STR is now taught in all uni-
versity physics textbooks. However, the relativistic for-
mulas obtained in this theory turned out to be incorrect
due to the lack of experimental knowledge in physics
of the 20th century necessary to complete their deriva-
tion. What is the physical meaning of named imaginary
numbers and now is not explained in any textbook.
Therefore, a postulate was introduced in STR, called
the principle of not exceeding the speed of light, which
allowed the physical meaning of imaginary numbers
not to be explained, since nothing supposedly corre-
sponds to them in nature.

This is how the STR has still been studied in phys-
ics textbooks.

2. The version of the special theory of
relativity presented for study in physics textbooks is
incorrect

For a newly created scientific theory, this is par-
donable, since such a theory must be developed. There-
fore, over time, something in it must be refuted and cor-
rected. The author of the concept of an open society, Sir
Karl Raimund Popper, argued [4] that "... the struggle
of opinions in scientific theories is inevitable and is a
prerequisite for the development of science".

And in STR there are already a lot of such denials
[5]-[54]. This is the existence of shock oscillations -
tsunamis, music of pianos and other musical instru-
ments, bell ringing in Christian churches and even
swinging swings in playgrounds. This is the modern
theory of resonance under the influence of not only si-
nusoidal oscillations of constant amplitude, but also
damped sinusoidal oscillations, and even under the in-
fluence of exponential pulses. And this is even radio

engineering created earlier by STR, since STR and ra-
dio engineering mutually refute each other.

But the authors of physics textbooks, not being
able to challenge these refutations, nevertheless, still do
not take them into account [55]-[63].

3. The corrected version of the special theory of
relativity

Therefore, the corrected version of the STR [64] is
in demand. In it incorrect principle of light speed non-
exceedance STR denying physical reality of imaginary
numbers is replaced by the principle of physical reality
of imaginary numbers proven experimentally.

Let us show how, for example, this can be done by
correcting the Lorentz-Einstein’s formula

m
m=—> — &

=)

where My, is the rest mass of a moving body (for

example, an elementary particle);
M s the relativistic mass of a moving body;
V s the velocity of a body;
C is the speed of light.
It can be seen from the graph (see Fig. 1a) that the

function m(V) has a discontinuity at V = ¢ . It cor-

responds to real numbers for argument values V < ¢,
while for argument values V > ¢ it corresponds to
imaginary numbers that were discovered in the 16th
century and whose physical sense remained unex-
plained until the 20th century. And since we have
proved the physical reality of imaginary numbers, in
this situation it is necessary to explain their physical

meaning. But on the graph of the function m(V), its

branch at the values of the argument VV = C corre-
sponds to a physically unstable process that cannot ex-
ist in nature. Therefore, the Lorentz-Einstein formula
cannot be explained. Hence, it is incorrect.
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Fig. 1. Graphs of the function m(v) corresponding to the generally recognized but incorrect and corrected
versions of STR in the subluminal V < € and hyperluminal V>C range

And the graph of the Lorentz-Einstein formula,
which can be explained (see Fig. 1b), on the range
V > C should be similar to the graph of this func-
tion (see Fig. 1a) on the range V < €. Thus, the cor-
rected Lorentz-Einstein’s formula can be written as fol-
lows

where (= \_V/ CJ is the “floor’ discrete function of

the argument V/C (see Fig. 2a);
W =V —(C isthe local velocity that in each uni-

verse takes values in the range 0<w<ec (see Fig.
2b).

L7,
'!'*.

A

W
W

R
WY

Fig. 2. Graphs of functions ¢( V) and W(V ) illustrating the meaning of the
‘floor’ function of discrete mathematics

Therefore, at =0 the formula (2) should be

written as (1), and at VV > C it should be written as
follows

m(v) = Im, 2 _ Img 2 @)
S 1=(W))

The graph of the function m(V) in Fig. 1b shows
that the value ( =1 corresponds to a fragment of this

function on the interval C <V < 2C . Those on this in-

terval C <V < 2C it corresponds to universe adjacent
to our universe. And this other universe is already in-
visible to us, as it is located beyond the event horizon.
Therefore, for definiteness, we call it tachyon universe.
Our visible universe will then be called tardion uni-

verse. The value = 2 corresponds to an invisible
tardyon antiverse, for which 2C <V <3C. The value

3 Since, despite their infinity, they do not intersect

q= 3 corresponds to an invisible tachyon antiverse,

for which 3C <V < 4cC. Etc.

Therefore, it follows from the corrected Lorentz-
Einstein formula that the statement contained in phys-
ics textbooks about the existence in nature of our only
visible universe is incorrect. In fact, we are in the Mul-
tiverse, which, due to the mutual invisibility of the uni-
verses in it, we will call the hidden Multiverse. But to
make sure that the invisible universes really exist, we
need an appropriate experiment that made it possible to
see them.

4. Corollaries of the corrected version of the
STR

4.1. How to see invisible universes

In order to understand what this experiment can
be, first of all, it is necessary to understand that in For-
mula (2) the parameter ( is an additional spatial di-

mension in which mutually invisible parallel universes®
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somehow drift relative to each other. They touch each
other and even slightly penetrate into each other gener-
ating respective passages through which their matter
content is exchanged. These passages are commonly re-
ferred to as portals [65], [66] or stargates [67]. And the

entrances to them are presumably at least some of the
anomalous zones, of which there are a lot on Earth [68]-
[71].
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Fig. 3. Scheme of an astronomical complex for the detection of invisible universe

And since in other universes the constellations in
the sky inevitably differ from the constellations in our
earthly sky, then when moving through the portals from
the Earth to any neighboring universe, the map of our
starry sky will gradually be transformed into a map of
the starry sky of the neighboring universe. And if a tel-
escope is placed in such a portal, then by comparing the
position of the stars in the sky in the portal and outside
the portal (see Fig. 3), changes in the position of the
stars can be detected. These other constellations in the
starry sky in the portals will be the desired experimental
evidence [72]-[77]. The corresponding experiments* is
very low cost and easily implemented. Moreover, some
observatories are already in anomalous zones. As, for
example, the Main Astronomical Observatory of the
National Academy of Sciences of Ukraine, which is lo-
cated 12 km from the center of its capital, Kiev, in the
Goloseyevsky forest.

4.2.The need geophysical research of portals

Naturally, the farther the telescope is placed in the
portal, the more the constellations in its starry sky will
differ from the constellations observed outside the por-
tals. And the more convincing will be such astronomi-
cal observations. In addition, as a result of such astro-
nomical observations, it will be possible to determine
how many different neighboring invisible universes are
located next to our visible universe [78]-[88].

But the great value of such observations lies not
only in this. And also in the fact that the study of the
geophysical characteristics of portals will make it pos-
sible to create artificial portals, with the help of which
it will be possible to move from our universe to other
currently invisible to us, and therefore unknown uni-
verses. That will accelerate the transformation of hu-
man civilization into a super-civilization.

However, people now avoid any visit to the por-
tals, as the portals are invisible labyrinths in which it is
impossible not to get lost. Therefore, in order to make
visiting portals safe, it is necessary to create means of

4 They are analogous to the experiment of Sir Arthur Stanley
Eddington in 1919.

portal orientation that will allow invisible portals to be
seen in the same way that a compass allows navigators
to see the invisible magnetic field of the Earth. And this
is quite possible to do if we use the fact that the inten-
sity of the electromagnetic radiation of terrestrial radio
stations decreases as we dive into the portals. And when
it reaches the neighboring universe, this radiation will
disappear completely. After all, on Earth there is no
such electromagnetic radiation from neighboring uni-
Verses.

4.3. Dark matter, dark energy

Having proved the existence of mutually invisible
parallel universes, we need to find out their location in
the hidden Multiverse, or, in other words, the structure
of the hidden Multiverse.

We also need to understand the meaning of dark
matter and dark energy called as such because of their
incomprehensibility and because no chemical elements
have been found therein, as well as because they neither
absorb nor emit nor reflect nor refract electromagnetic
radiation. However, they account for more than 95% of
the whole mass-energy in space. More precisely, ac-
cording to the data obtained by the WMAP spacecraft
[89], the mass-energy of our visible universe (actually,
the hidden Multiverse) consists of 4.6% of baryonic
matter, 22.4% of dark matter and 73.0% of dark energy.
And according to more recent data obtained by the
Planck spacecraft [90], the entire universe (actually,
again, the entire hidden Multiverse) consists of 4.9% of
baryonic matter, 26.8% of dark matter and 68.3% of
dark energy.

Therefore, the truth and completeness of
knowledge in modern physics, which cannot explain
the phenomena of dark matter and dark energy, raises
serious doubts. And since it was proved above in the
most indisputable way that in nature there is not the
Monoverse, but the Multiverse, then in addition to
searching for the clues to the nature of the phenomena
of dark matter and dark energy at the Large Hadron
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Collider in the microcosm, it is also necessary to search
for their clues in the macrocosm of our hidden Multi-
verse. After all, Albert Einstein himself said: “Insanity:

doing the same thing over and over again and expect-
ing different results”.

i3S

Fig. 4. The six-dimensional space of the hidden Multiverse, in which (,I',S are the coordinates of invisible
parallel universes, and X, Y,Z are the coordinates of the material content in each such parallel universe

The search for a solution to this problem in the
hidden Multiverse allows us to assume that [91], [92]:

o dark matter and dark energy are evoked by in-
visible parallel universes of the hidden Multiverse, cre-
ating a kind of its own gravitational shadow in our vis-
ible universe;

e dark matter is evoked by invisible universes of
the hidden Multiverse adjacent to our visible universe;

e dark energy is evoked by the rest of the uni-
verses of the hidden Multiverse, except for our visible
and adjacent invisible universes;

o chemical composition of dark matter and dark
energy cannot be determined because they are just im-
ages.

Thus:

« the whole hidden Multiverse should consist of
100% / 4.6% = 21.8 parallel universes according to the

experimental data obtained by the WMAP spacecraft,
and of 100% / 4.9% = 20.4 parallel universes according
to the data obtained by the Planck spacecraft;

« the whole hidden Multiverse should consist of
100% / 4.6% = 21.8 parallel universes according to the
experimental data obtained by the WMAP spacecraft,
and of 100% / 4.9% = 20.4 parallel universes according
to the data obtained by the Planck spacecraft;

o dark matter should consist of 22.4% / 4.6% =
4.9 parallel universes according to the experimental
data obtained by the WMAP spacecraft, and of 26.8% /
4.9% = 5,5 parallel universes according to the data ob-
tained by the Planck spacecraft;

o dark energy should consist of 73.0% / 4.6% =
15.9 parallel universes according to the experimental
data obtained by the WMAP spacecraft, and of 8.3% /
4.9% = 13.9 parallel universes according to the data ob-
tained by the Planck spacecraft.
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Fig. 5. Possible structure of the hidden Multiverse

Such an explanation of the phenomena of dark
matter and dark energy provides important information
about the structure of the hidden Multiverse. Indeed,
given that mutually invisible universes of the hidden
Multiverse are interconnected by numerous portals
through which they exchange their matter content it can
be argued that their mass-energy has significantly aver-
aged over billions of years of their existence.

However... these results are inconsistent with the
formula (2), since according to the WMAP and Planck
spacecraft data, five-six rather than two invisible uni-
verses should be adjacent to our visible universe.
Therefore, the relativistic formula (2) must be corrected
again as follows:

mo(iy )¥(i2)" (i3)°
J-TY~(ar+s))?

where V is the velocity measured from our tar-
dyon universe;
C is the speed of light;

m(q.r.s)= @)

Ipdp,i3 are the related imaginary units [51],
wherein

if =i; =i3 =-1 ©)
ili i3 = i2i3i1 = i3i1i2 = —1 (6)
yizly = iyhis =I3iyhy =1 (7

4.4. Antimatter, anti-time, anti-space
Therefore, the hidden Multiverse has a quaternion

structure in six-dimensional space (Fig. 4). For exam-
ple, shown in Fig. 5, a helical structure in which adja-
cent to our visible tardyon universe is five invisible
tachyon universes and antiuniverses that evoking phe-
nomenon of dark matter, as well as sixteen other invis-
ible universes evoking phenomenon of dark energy.
Thus, such a hidden Multiverse contains twenty-two in-
visible universes, which is consistent with the mathe-
matically analyzed data obtained by the WMAP and
Planck spacecraft. In addition, this structure is con-
nected to two other universes that are outside the hid-
den Multiverse and form, together with the hidden Mul-
tiverse, the Hyperverse. And some invisible universes
located in the Hyperverse outside the hidden Multi-
verse, as shown in Fig. 5 could presumably be adjacent
to our visible universe. And then they can be discovered
and studied by astronomical and geophysical research
in portals.

From such a structure of the hidden Multiverse it
also follows that in its cosmic antipodes of uni-
verses/antiuniverses there are matter/anti-matter, as
well as time/anti-time and space/anti-space [93]-[103].

4.5. Deja vu phenomenon

The corrected version of STR allows explaining
another unusual phenomenon — deja vu. It is so unusual
that until now only medical scientists have tried to ex-
plain it. Translated from the French 'déja vu', it means
‘already seen’. And this term describes an allegedly psy-
cho-emotional phenomenon corresponding to the state
of a person in which it seems to him that he had already
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been in exactly the same situation. Moreover, psy-
chologists say that up to 97% of all people were in this
state at least once in their lives.

And although a large number of hypotheses have
been proposed to date to explain the phenomenon of
deja vu, it's all not clear here. As in the phenomena of
dark matter and dark energy. And all the deja vu hy-
potheses are not very convincing. They do not explain

why almost all people sooner or later find themselves
in this state, regardless of place of residence, age, gen-
der and other factors. If it is an infection, how is it
spread? Why, in spite of everything, almost all of hu-
manity is infected? And if it is an infection, then why
without any consequences and complications? And if
not an infection, then why did the phenomenon of deja
vu hit so many people? But why not everyone?

return to the past

future time \past time

Fig. 6. Explanation of the ‘déja vu’ phenomenon, which is created as a result of the intersection of the time
branch ‘return to the past’ and the time branch ‘past time’ with the formation of a ‘time loop’

Therefore, we propose another hypothesis - a
physical one. Very unusual, but explaining everything.
However, explaining in a different way than it is now
customary in science to explain, using only the
knowledge gained in the past. And we will explain us-
ing knowledge that is expected to be obtained in the fu-
ture. Those suppose that in the future a highly devel-
oped human civilization, possessing extremely perfect
computers, will be able to calculate any hypothetical
situations in its development both in the past and in the
future. Let's also assume that the inhabitants of these
super-civilizations will be able to travel to their past.
Then, the inhabitants of these super-civilizations, trav-
eling into the past and making some changes to it, will
be able to correct their future as well (see Fig. 6). And
people who are exposed to such an impact, being in a
time loop, from some point in time in their past further
in the future will live in a different branch of time. And
they will forget their previous life in the time loop, as
the memories of everything that happened to them from
their memory will somehow be erased. So this hypoth-
esis really explains everything.

But a very important circumstance follows from it
—the whole life of all people on Earth is currently under
the control of aliens from the future and is recorded in
the memory of their supercomputers. Therefore, they
know everything about us. And they try not to interfere
in our lives because it can change their future. And then
they will not be able to return to their future to their
relatives and friends. Nevertheless, sometimes they still
find such situations in the past on their supercomputers,
which correct their future in a favorable way, not ex-
cluding the possibility of returning to their relatives and
friends. And these options are being implemented.

5. Conclusion

Thus, the article proves that the version of the spe-
cial theory of relativity studied in the educational pro-
cess of all universities - even the most prestigious ones
- isiincorrect. And the corrected version presented in the
article has convincing experimental evidence and al-

lows many inexplicable things to be explained. There-
fore, in the existing physics textbooks, the presentation
of the special theory of relativity must be corrected.
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Abstract

The beauty, in a general sense, is a very broad concept related to admiration and pleasure, sensations per-
ceived differently at the individual level and similar, collectively at the social level being influenced by the social
environment and the process of internalizing social values and norms. If we consider beauty from the gender
perspective, then it is often associated with women — “the beautiful gender”, men have other qualities valued
socially according to stereotypes. Accordingly, the masculine beauty is more often associated with athletic physi-
cal appearance (“muscular body”), especially in the media space and social platforms, and including also the
“masculine” qualities such as strength, power, firmness, self-confidence, initiative, money, business, high social
status. The purpose of this study is to establish the fusion of attitudes, perceptions, thoughts of the people partici-
pating in the research, manifested through social representations, namely the social representation of masculine
beauty.

Rezumat

Frumusetea, 1n sens general, este un concept foarte larg legat de admiratie si placere, senzatii percepute diferit
la nivel individual si similare, colectiv la nivel social fiind influentate de mediul social si de procesul de interior-
izare a valorilor si normelor sociale. Dacd ludm in considerare frumusetea din perspectiva de sex, atunci aceasta
este adesea asociatd cu femeile — ,,sexul frumos”, barbatii au alte calitati apreciate social dupa stereotipuri. Re-
spectiv, frumusetea masculina este mai des asociata cu aspectul fizic atletic (,,corp muscular”), in special in spatiul
media si platformele sociale, incluzand si calitati ,,masculin” precum forta, puterea, fermitatea, increderea in sine,
initiativa. , bani, afaceri, statut social ridicat. Scopul acestui studiu este de a stabili totalitatea atitudinilor, per-
ceptiilor, gandurilor persoanelor care participd la cercetare, manifestate prin reprezentari sociale, respectiv re-

prezentarea sociald a frumusetii masculine.

Keywords: masculine beauty, social representations, masculinity, power, money, statute.
Cuvinte cheie: frumusete masculind, reprezentari sociale, masculinitate, putere, bani, statut.

Frumusetea masculind deseori este asociatd cu as-
pect fizic atletic (,,corp cu muschi dezvoltati”’), mai ales
in spatiul mass-media si platformele sociale, barba
usoard (,,lumbersexual”) si indeosebi cu calitdti
,barbatesti” cum ar fi putere, fermitate, incredere in
sine, initiativa, bani, afacere, statut social inalt. Com-
parativ cu frumusetea feminind, corpului feminin, fru-
musetea corpului/aspectului fizic barbatesc de ase-
menea a fost mentionatd in opere de artd, nu in egala
masurd dar care foarte reprezentativ a aratat rolul
barbatului in societate [8].

Conform unor autori in Grecia Antica, sub influ-
enta de cultura Egipteana, frumusetea barbateasca era
egald cu tineretea care poate fi regdsitd in sculpturile
din acea perioada (,,kuoros” — tindr) [9]. Mai tarziu
odata cu aparitia si dezvoltarea jocurilor olimpice an-
tice, barbatul frumos era barbatul cu corp atletic, forma
fizica buna, cu par lung (imaginile lui Zeus, Poseidon)
— nuditatea corpului era in voga. In perioada medievala,
fiind influentatd de dezvoltarea religiei, o calitate de
baza a frumusetii masculine era spiritualitatea. Astfel,
sufletul era calitatea de baza — in picturi se regaseste
barbatul pictat in armonie cu universul. Barbatul era

pictat in centrul cosmosului, iar sufletul era parte a fru-
musetii lui 1n ciclul vietii si a planului divin. Asemenea
simbolistica se observa in pictura lui Leonardo da Vinci
,Omul Vitruvian” care a combinat matematica si arta
pentru a reda relatia dintre barbat si natura. Dupa spir-
itualitate si linii geometrice ideale intre natura si barbat,
a venit perioada cand principalele calitati ale barbatului
frumos era bogatia si puterea. In anii industrializarii,
mai ales in SUA, se considerau frumosi barbatii cu talie
larga, burtd mare ce demonstra cé el are statut economic
inalt si poate sd-si permitd lux si hrana buna. Odata cu
aparitia televiziunii aspectul fizic frumos al barbatului
era masurat prin vedetele ce apar pe ecran, in special
cele din domeniul muzical. Anii *70-’80 au fost marcati
ca perioada bodybuilder-urilor — barbati cu muschi ma-
sivi, corp sculptat, bronzat. In anii *90-2000 standardele
s-au schimbat putin oricum corpul atletic a ramas a fi
etalon de frumusete addugindu-se deja aspecte de
coafurd, vestimentatie [5]. In prezent, consideram ca
sub influenta particularitatilor socio-culturale, a trand-
urilor din mass-media si retelele de socializare barbatii
cu corp atletic se considera a fi barbati frumosi, si pe
langd aceasta procesul de internationalizare a dus la
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ceea ca femeile in primul rand sa aprecieze ca frumosi
barbatii turci, sau cei blonzi cu ochi albastri si cu corp
ingrijit, precum si barbatii emotionali precum italienii
sau georgienii.

In general aspectul fizic este mai mult o preocu-
pare feminind. Conform mai multor autori care au
studiat evaluarea corpului in dependenta de gen sustin
ca barbatii sunt mai satisfacuti cu corpul lor decat
femeile. Intr-o cercetare experimentala aplicatd pe un
esantion de 197 de subiecti, barbati si femei, cercetato-
rii au prezentat pliante cu diferite tipuri de figuri (in de-
pendentd de sex). Una din sarcini pentru respondenti
era ca acestia sa aleaga tipul figurii care i reprezinta
figura reala a acestora. Astfel, conform rezultatelor
obtinute barbatii au ales tipuri de figuri mai suple, at-
letice decat figurile lor de fapt ceea ce indica la
imaginea pozitiva a figurii sale (femeile si-au subapre-
ciat figurile indicand la tipuri mai voluminoase decat
figurile lor de fapt). Autorii de asemenea au mentionat
ca preocuparea cu frumusetea fizicd este proprie
femeilor mai mult decat barbatilor (mai ales in socie-
tatea occidentald) ca parte a rolului de gen al femeii,
ceea ce impune presiune mai mare asupra femeilor de a
avea un aspect fizic ,,frumos” [11]. In schimb barbatii
sunt preocupati mai mult de trasaturi de personalitate,
calitdti morale precum inteligenta inaltd, incredere in
sine, independenta si focusare pe sine [6].

Frumusetea masculina la momentul dat este o te-
maticd noud in lumea stiintifica. In ultimul timp cer-
cetatorii in domeniul de interes opereaza cu termenul
de ,,masculinitate toxica” care are ca principiu (unul din
mai multe) sd nu se axeze pe imaginea corporald sau
frumusete — aceste fiind atribute ce apartin doar femeii.
Masculinitatea toxicd este un concept socio-cultural
asociat cu barbatie ce include un set de comportamente,
calitati stereotipice precum stoicismul, puterea, domin-
are, agresiune fizicd, evitare de emotii, sovinism [10].
Desigur aceste calitati impun o presiune destul de mare
asupra barbatilor care interiorizeaza emotiile si justifica
comportamentul agresiv.

La etapa actuald, in Republica Moldova incd mai
persista imaginea unui barbat frumos influentat de ste-
reotipurile unei societati patriarhale chiar daca se ob-
serva ca rolurile sociale ale barbatului si femeii sunt
confuze. In aceastd ordine de idei am decis de ase-
menea, pe langd frumusetea feminind sa studiem si re-
prezentarea sociald a frumusetii masculine, structura
acesteia in randul populatiei moldovenesti.

Am ales cercetarea reprezentarii sociale, fiindca in
general reprezentarile sociale sunt modalitati particu-
lare de percepere a realitdtii, interpretarea mediului
inconjurator in relatie cu cunostinte, experiente, sistem

de valori [4]. Ele sunt ca o imagine, simbol a realitatii
percepute de individ, care deseori este incarcata cu sens
(sensuri) [3]. Conceptul de reprezentare sociala are deja
o istorie de un secol, si pana astazi avem o varietate de
cercetari empirice, unde sunt dezvaluite metodele de
culegere a continutului a reprezentarilor sociale, deter-
minarea organizarii, structurii reprezentarilor sociale, si
anume nucleul central si elementele periferice ale aces-
tora, de a verifica sensibilitatea elementelor centrale ale
reprezentarii [7].

Metode de cercetare experimentali

In cercetarea de fata am ales metoda evocirii li-
bere si analiza prototipicd a reprezentarilor sociale,
pentru a determina continutul, campul reprezentarii so-
ciale a frumusetii masculine de Abric J.C. si P. Verges.
Metoda consta in generarea a unui numar anumit de
evocari, asocieri cu privire la termenul inductor (propus
de cercetator) care poate fi un cuvant sau expresie; dupa
evocarea liberd, urmeaza ierarhizarea asocierilor gener-
ate de subiecti de la cel mai important pana la mai putin
important, si ulterior conform metodei distribuirea,
aranjarea elementelor conform rangului de frecventa si
importanta [1].

Esantionul cercetarii a fost format din 300 de per-
soane, de ambele sex, reprezentanti cu diferite ocupatii,
nivel diferit de studii, nivel diferit de venit, cu varsta
cuprinsa intre 18-60 ani. Respondentii vizati au primit
sarcina de baza divizata in 2 puncte: ,,A. Care sunt
primele cinci cuvinte care va trec prin minte atunci cand
ganditi la frumusetea masculina?” si ,,B. Ganditi-va in
continuare la ,,Frumusetea masculind” si asezati ex-
presiile de mai sus 1n ordinea importantei: de la cel mai
important la cel mai putin important. Este suficient sa
treceti in spatiul punctat numarul enuntului de la
sarcina de mai sus..”

Rezultate si discutii

Rezultatele obtinute de la esantionul cercetat in ca-
drul lucrarii de 300 subiecti reflectd urmatoarele date:
subiectii au generat 109 termeni asociativi evocati de
1295 de ori. Avand in vedere ca reprezentarea sociala a
frumusetii masculine este aplicatd pe acelasi esantion,
respectiv pragul minim pentru conturarea campului re-
prezentational a frumusetii masculine este stabilit la
5%, adicd 15 evocari. in acest sens am obtinut 27
termeni asociativi ce formeaza campul reprezentérii so-
ciale a frumusetii masculine: putere, corp muschios
(tors/,, pres”, muschi), inteligentd, bani, studii, stimd,
atractivitate, incredere in sine, ochi, barbdtie, sport,
sandtate, magsina, barba, siguranta, statut, zambet, in-
grijit, costum (cravata), suport, mdini, curaj, sinceri-
tate, stilat, familia, grija, fidelitate.
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Tabelul 1.
Campul reprezentirii sociale a ,,frumusetii masculine”

. s Frecventa o . .

Termeni asociativi nr % Rangul aparitiei | Importanta | Rangul importantei
1| putere 132 | 44 1 2,89 14
2| corp muschios (tors/,,pres”, muschi) | 84 | 28 2 3,49 22
3| inteligenta 66 | 22 3 2,26 3
4{ bani 45 15 4 2,62 8
5| studii 37 | 12,3 5 2,81 10
6| stimd/respect 32 | 10,6 6 2,84 12
7| atractivitate 30 10 7 2,57 6
8| incredere in sine 29 | 9,7 8 2,52 5
9| ochi 29 | 9,7 8 3,59 24
1| barbatie 28 | 9,3 9 2,46 4
1| sport 27 9 10 3,33 20
1| sanatate 25 | 8,3 11 1,52 2
1} masina 25 | 8,3 11 3,44 21
1{ barba 23 | 7,7 12 3,17 17
1| siguranta 23 7,7 12 2,96 15
1| statut 23 | 7,7 12 2,52 5
1| zambet 22 | 7,3 13 3,27 18
1| ingrijit 21 7 14 2,86 13
1| costum/cravata 20 | 6,7 15 3,15 16
2| suport 20 | 6,7 15 3,30 19
2| maini 19 | 6,3 16 3,74 25
2| curaj 18 6 17 3,56 23
2| sinceritate 18 6 17 2,61 7
2| stilat 18 6 17 3,94 26
2| familie 17 | 5,7 18 1,41 1
2| grija 17 | 57 18 2,82 11
2| fidelitate 16 | 53 19 2,69 9

B Rangul frecventei (%)

¥ Rangul importantei

Fig. 1 Termeni asociativi ai reprezentdrii sociale ,,frumusete masculind” cu rang inalt al importantei (M< 3.00)
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Termenii asociativi — candidati in includerea in ca-
drul nodului central au fost filtrati prin pragul minim de
15% din numarul respondentilor — N=45. Acesti
termeni sunt: putere, corp mugchios, inteligentd si bani
60% din termenii asociativi au rang inalt al importantei,
fiind pozitionati pe primele locuri in ierarhia asociativa
oferita de subiecti, cu alte cuvinte avem 16 termeni aso-
ciativi cu rang inalt al frecventei: ,,familie” (5,7%,
M=1,41), ,sandtate” (8,3%, M=1,52), ,inteligenta”
(22%, M=2,26), ,,barbatie” (9,3%, M=2,46), ,.incredere

in sine” (9,7%, M=2,52), ,.statut” (7,7%, M=2,52), ,,at-
ractivitate” (10%, M=2,57), ,sinceritate” (6%,
M=2,61), ,,bani” (15%, M=2,62), ,fidelitate” (5,3%,
M=2,69), ,studii” (12,3%, M=2,81), ,.grija” (5,7%,
M=2,82), ,stima” (10,6%, M=2,84), ,ingrijit” (7%,
M=2,86), ,,putere” (44%, M=2,89), ,,siguranta” (7,7%,
M=2,96). Evident, dupa cum observam acesti 16
termeni au rang diferit al frecventei, cei cu frecventa
inaltad pot fi inclusi in nodul central al reprezentarii iar
cei cu frecventa joasa vor fi categorisiti ca avand statut
ambiguu.

® Rangul frecventei (%)

® Rangul importantei
28

stilat

corp muschios

Fig. 2.

Termeni asociativi ai reprezentarii sociale ,, frumusete masculind

Celelalte 40% din termenii asociativi cuprinsi in
campul reprezentdrii sociale a frumusetii masculine, au
rang scazut al importantei (11 termeni asociativi), si
acestia sunt: ,.,costum” (6,7%, M=3,15), ,,barba” (7,7%,
M=3,17), ,,zambet” (7,3%, M=3,27), ,,suport” (6,7%,
M=3,3), ,sport” (9%, M=333), ,masina” (8,3%,

” cu rang scazut al importantei (M> 3.00)

M=3,44), ,,corp muschios” (28%, M=3,49), ,curaj”
(6%, M=3,56), ,,ochi” (9,7%, M=3,59), ,,maini” (6,3%,
M=3,74), ,stilat” (6%, M=3,94). Termenii asociativi
mentionati aici pot fi distribuiti printre termenii asocia-
tivi cu statut ambiguu si zona periferica a reprezentarii
sociale a frumusetii masculine.

Tabelul 2.

Structurarea elementelor reprezentirii sociale a ,,frumusetii masculine”

-M<3)

Rang inalt al importantei (elemente pla-
sate pe primele locuri ale lantului asociativ

Rang scazut al importantei (elemente
plasate pe urmatoarele locuri ale
lantului asociativ - M>3)

Frecventa ridicata

(mai mare de 15%) (elemente centrale)

putere, inteligenta, bani

corp muschios
(statut ambiguu)

Frecventa scazuta

S o
(mai mica de 15%) tate

(statut ambiguu)

studii, stima, atractivitate, incredere in
sine, barbitie, sanaitate, siguranta, statut,
ingrijit, sinceritate, familie, grija, fideli-

ochi, sport, masina, barba, zimbet,
costum, suport, maini, curaj, stilat
(elemente periferice)
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Conform tabelului afisat mai sus avem urmatoarea
structura a reprezentarii sociale a frumusetii masculine:
nucleul central include trei asociatii — ,,putere”, ,,intel-
igentd” si ,,bani” — care sunt determinate de rang nalt
al frecventei si rang nalt al importantei.

Zona periferica include elemente cu rang scédzut al
frecventei si rang scazut al importantei, acestea includ
urmatorii zece termeni asociativi: ,,ochi”, ,sport”,
,»masind”, ,barba”, , zambet”, ,,costum”, ,,suport”, ,,ma-
ini”, ,,curaj”, ,stilat”.

De asemenea avem o serie de asociatii cu statut
ambiguu cum ar fi termenii cu frecventa scazuta dar cu
rang inalt al importantei precum ,,studii”, ,,stima”, ,,at-
ractivitate”, ,,incredere in sine”, ,,barbatie”, ,,sdnatate,
»siguranta, statut, ,ingrijit, ,sinceritate, ,familie,
»grija”, ,fidelitate”. Si o asociatie cu frecventa ridicata
dar cu rangul scazut al importantei precum ,corp
muschios”.

Concluzii

in cazul reprezentirii sociale a frumusetii mascu-
line de asemenea poate fi categorisit dupa trasaturi
psiho-sociale de obicei atribuite barbatului: putere,
barbatie, barba, bani, statut, curaj, incredere in sine; as-
pect fizic — corp muschios, ochi, zimbet, sanatate, in-
grijit, maini; trasaturi individuale interrelationale:
grija, suport, stima, atractie, sigurantd, sinceritate, fi-
delitate; dezvoltare personald. inteligenta, studii, sport;
atribute: costum, stilat, masina.

Nucleul central al reprezentdrii sociale a fru-
musetii masculine include 3 elemente — putere, inteli-
gentd, bani care determina intr-un fel rolul social al
barbatului din timpuri stravechi: bani — barbatul asigura
bunastarea familiei, putere — un barbat puternic poate
sa-si apere familia. De asemenea, observam in zona el-
ementelor cu statut ambiguu asa elemente precum in-
credere in sine, barbatie, siguranta, statut, fidelitate —
sunt elemente ce descriu modelul unui barbat ,,ideal”
din mass-media la care rAvnesc multe dintre femeile no-
astre.

La momentul dat, subiectii apreciaza la barbat
prezenta masinii, preocuparea cu sportul. Barbatul fru-
mos este barbatul stilat in costum si cu barba, cu zam-
betul pe buze. El trebuie numaidecat sa aiba curajul sa
priveascd in ochi. Toate acestea sunt posibile cand
barbatul are bani, este puternic si inteligent — trei piloni
de baza ce determind frumusetea masculina.

Este de mentionat faptul, cd elementele re-
prezentarii sociale a frumusetii masculine sunt foarte
simple si foarte vii, descriptive, determinate de adjec-
tive, de calitati, abilitati, posesiuni — citindu-le imediat
vin imagini In minte cu barbatul ce detine calitatile din
cadrul structurii reprezentarii. Presupunem cé continu-
tul reprezentarii sociale ale frumusetii masculine este
conditionat de faptul ca frumusetea masculina ca atare

nu este o tema de interes in societate — de aceea elemen-
tele reprezentarii contin atat de mult simbolism ce vine
inca din secolele trecute. In aceastd ordine de idei, con-
sideram oportun sa incheiem articolul cu aforismul au-
torului moldovean Grigore Vieru: ,,Gasim in femeie
puterea frumusetii, iar in barbat frumusetea puterii...”

2.
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Abstract

Cyberspace offers countless opportunities for economic development, social interaction and political cooper-
ation, but also provides tools for illegal surveillance, personal data collection, influencing democratic processes,
committing crimes and exchanging numerous ways and methods of warfare, which make cybercrime the most
widespread form of transnational crime. Given that the aspiration and officially declared national strategic goal of
the Republic of Serbia is to become a member state of the European Union, Serbia should resolve "all cyber issues"
in accordance with the EU framework. This paper provides an overview of the Strategy for Information Society
Development and Information Security in the Republic of Serbia for 2021-2026. This paper focuses on the provi-
sions of the Strategy and the plans that Serbian stakeholders have for the development and protection of infor-
mation systems in Serbia in all segments, as well as in the systems of special importance for the state. Special
attention was given to the development of functional electronic systems in all areas of a public life, as well as to
the definition of goals and desired changes that need to be implemented in Serbian legislation in the period 2021-

2026.

Keywords: Information society, information security, digitalization, system of special importance

1. Introduction

The widespread use of information technology
worldwide and in Serbia, in particular, is prone to a fur-
ther intensive development. Information security is a
crucial part of the cyber security, which refers exclu-
sively to the processes and tools designed and deployed
for data security, and for the protection of personal and
professional information from modification, disrup-
tion, destruction, and inspection. The intention is to
protect sensitive information from unauthorised activi-
ties through information security, and especially from
possible theft of private information, data tampering,
and data deletion.

Given that the Republic of Serbia is still at a rela-
tively early stage of development of its comprehensive
national framework governing cyber security, it is nec-
essary to point out the existing legal framework, espe-
cially through the prism of relevant legal documents
and through the importance of the recently adopted
Strategy for Information Society Development and In-
formation Security in the Republic of Serbia for 2021-
2026.

2. Information security in cyberspace in Serbian
legislation

In Europe, the fight against cybercrime began dur-
ing the 90’s and it was primarily based on relevant in-
ternational documents. Since then, many countries have
changed, modernised and coordinated their national
criminal legislation, according to the documents that
have been adopted at the international level [1].

The Republic of Serbia signed and ratified the
Council of Europe Convention on Cybercrime no.185
of 2001 and the Additional Protocol to the Convention
on Cybercrime concerning the criminalization of acts
of a racist and xenophobic nature committed through
computer systems on April 7, 2005 in Helsinki, as a
member of the State Union of Serbia and Montenegro

(at that time), and the National Assembly of the Repub-
lic of Serbia ratified both documents in 2009 [2-3].
These documents represent the first international docu-
ments regulating the substantive, procedural, organisa-
tional and international framework for criminal of-
fences committed via the Internet and computer net-
works.

At the national level, Serbia passed in 2016 the
Law on Information Security of the Republic of Serbia
[4] which deals with the security of ICT systems and
the ICT systems of special importance. Regarding the
regulations governing access to information security,
risk analysis is mentioned in the Decree concerning a
closer regulation of measures for the protection of ICT
systems of special importance [5] but this Decree does
not clearly define who is responsible for conducting a
risk assessment and how comprehensive that assess-
ment should be.

3. Information security in Strategies for infor-
mation society and information security development
in the Republic of Serbia until 2021

The importance of information society develop-
ment was recognized in the Republic of Serbia more
than a decade ago, when the first Strategy for Infor-
mation Society Development in the Republic of Serbia
until 2020 [6] was adopted. This Strategy was covering
all priority areas that contribute to the information so-
ciety development: electronic communications, gov-
ernance, e-health and e-justice, ICT in education, sci-
ence and culture, e-commerce, ICT business sector, in-
formation security. Information security, which was
covered as one of the topics in this Strategy, has be-
come extremely important in the previous period, since
the use of new technologies has increased the risks that
arise as a result.

The Strategy of Information Society Development
adopted in 2010 aimed at developing the information
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society and the exploitation the potential of information
and communication technologies, in order to increase
work efficiency, economic growth, and a higher em-
ployment rate and to raise the quality of life for all cit-
izens of the Republic of Serbia. One of the goals was
also to build and support an open, accessible and high-
quality Internet access and, thus, to develop e-business,
including: e-government, e-commerce, e-justice, e-
health and e-education.

In 2017 the Government of the Republic of Serbia
adopted the Strategy of Information Security Develop-
ment for the period from 2017 to 2020 [7] which de-
fined the principles of information security, priority ar-
eas and strategic goals related to the security of citizens,
economy and state. This document is cross-sectoral and
relevant for its development as strategic document in
the field of new generation networks, digital skills, ar-
tificial intelligence, industrial policy development,
smart specialisations, tourism, culture, agriculture, jus-
tice, high-tech crime, as well as regulations regarding
electronic documents, electronic identification and trust
services, information security and e-government, and
children safety on the Internet.

The Strategy of Information Security Develop-
ment adopted in 2017 aimed at developing and improv-
ing the information security in the Republic of Serbia
and maintaining it at an adequate level by raising the
level of security of information and communication
systems, combating cybercrime and improving the in-
formation security of national importance.

4. The Strategy for Information Society Devel-
opment and Information Security in the Republic of
Serbia for 2021-2026

The Strategy for Information Society Develop-
ment and Information Security in the Republic of Ser-
bia for 2021-2026 [8] (hereafter: the Strategy) is also a
cross-sectoral strategy which determines the goals and
measures for the development of the information soci-
ety and information security. The Strategy consists of
nine areas of interest: description of the current situa-
tion, vision and desired changes, general and specific
objectives, a mechanism for implementing the Strategy
and method of reporting on implementation results as
well as description of the negotiation with stakeholders
during the writing of the Strategy, assessment of finan-
cial resources and analysis of financial effects, action
plan for the implementation of the Strategy in the Re-
public of Serbia for the period from 2021 to 2026, the
final part and the Action Plan for the period from 2021
to 2023.

Within the description of the current situation in
the Republic of Serbia, the Strategy referred to the pre-
viously adopted two strategies and their implementa-
tion, but also describes the use of ICT in Serbia and the
acquisition of e-skills. Special attention is given to the
creation of services such as e-government, e-justice, e-
education, e-health, e-culture, e-business, e-commerce,
e-tourism, e-construction, e-agriculture, e-mining and
e-energy. The principles of information security in gen-
eral are also highlighted, with special emphasis on the
information security of citizens, the economy sector
and systems of special importance.

The Strategy has its general goal, which is
achieved through three specific goals. The general goal
of the Strategy is to develop an information society and
electronic administration in the service of citizens and
the economy, and to improve the information security
of citizens, public administration and the economy.
Special goals are the improvement of digital knowledge
and skills of citizens, raising the capacity of public and
private sector employees to use new technologies and
the improvement of digital infrastructure in educational
institutions, digitization of services and business in
both public and private sector and the improvement of
information security of citizens, public administration
and the economy.

The use of ICT has become an integral part of
every citizen, member of public administration and the
economy sector, and it greatly affects everyday life, as
well as the economy and the entire business sector. In
that sense, it is necessary to adapt to the changes that
the use of ICT brings and to focus on maximising the
benefits that it allows us.

The basic changes that are to be achieved are:

1) The existence of a digitalized public admin-
istration that will efficiently and transparently provide
services to citizens and the economy;

2) Higher level of digital skills for all citizens
who can freely use ICT, both for everyday life and for
communication with public administration;

3) Transformation of the economy, through the
implementation of digitalization, in order to support the
application of information technology for the purpose
of modernising business in all industries;

4) The existence of an information and security
environment with a sufficient level of risk awareness
but also the benefits that new technologies provide to
citizens, public administration and the economy.

The Strategy is focused on the development of
public administration (e-government), especially
through the sectors related to (1) e-justice, e-education,
e-health and e-culture; (2) e-business, e-commerce and
e-tourism; (3) e-construction, e-agriculture; (4) e-min-
ing and e-energy; (5) ICT sector, but also through the
information security of citizens, economic entities and
ICT systems of special importance.

Much attention in the Strategy has been paid to the
development of the eGovernment portal, which pro-
vides numerous services by several different institu-
tions: (1) The Office of Information Technology and e-
Government (applications like: Bebo dobrodosia na
svet, Lokalna poreska administracija, ProduZenje reg-
istracije vozila na ovlaséenim tehnickim pregledima,
Prijava boravista stranca, Zahtev za izdavanje
uverenja o (ne)kaznjavanju etc.); (2) The Ministry of
the Interior Affairs (applications like: eZakazivanje,
Zamena isprava o oruZju/predaja oruzja etc.); (3) The
Ministry of Education, Science and Technological De-
velopment (applications like: eDnevnik, eUpis); (3) (es-
Dnevnik, eUpis - Electronic enrolment of student
champions); (4) The Republic Health Insurance Fund
(request for health issuance, request for a medicinal
products for human use for which the Agency has is-
sued a marketing authorization, request for a medicinal
products for veterinary use for which the Agency has
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issued a marketing authorization for medicine, request
for a medical devices); (5) The Agency for Medicinal
Products and Medical Devices of Serbia (like search of
drugs for use in human medicine, search of certificates
of drugs for use in veterinary medicine, open data on
approved clinical trials, open data on generic names of
medical devices etc.); (6) The e-Birth Registers (for cit-
ies of Loznica, Valjevo, Sremska Mitrovica and Nis).
In order to further develop these services, the Strategy
stated that the key challenge for the successful digital
transformation of public administration in the Republic
of Serbia is the foundations that will enable the imple-
mentation of planned measures in all segments of pub-
lic administration which would enable efficient and co-
ordinated functioning of the system.

The importance of e-justice is also recognized by
the Justice Development Strategy for the period 2020-
2025. [9] through the specific goal "Development of e-
Justice", which provides plans for further improvement
of e-services within the judiciary and legal system,
which would provide access to justice, increase the
quality of proceedings and decision-making, efficient
case management, statistical monitoring and reporting
on the work of court and the transparency of the work
of judicial bodies. The strategy also states that the ap-
plication of modern ICT, standardised software and
centralised case management systems in courts and
prosecutors' offices is necessary in order to realise some
of the key principles of an effective judiciary system:
independence, impartiality, accountability, expertise,
efficiency and transparency. Therefore, the continuous
development of the e-justice system is necessary, as a
mechanism that contributes to the achievement of all
strategic goals. The Judicial Information System was
launched at the end of 2017, which enabled the elec-
tronic exchange of data between judicial bodies and
courts, judicial professions and other state institutions.
Through the judicial information system, all courts,
public prosecutor's offices, public notaries and bailiffs
can electronically check data from various registers and
records kept by the competent institutions.

When it comes to the e-education, the fact that the
Ministry of Education, Science and Technological De-
velopment has a Sector for Digitization in Education
and Science speaks of the importance of digitalization,
mainly through the use of electronic education systems
in high schools and the establishment of 10,000 digital
classrooms in Serbia.

One of the main priorities of the Government is
the digitalization of the health care system, since this
system is recognized as one of the most complex and
important systems, especially during the COVID 19
pandemic. The past period provided health institutions
with possibilities like e-medical prescription, e-radiol-
ogy, e-portal for the patients, electronic health card, e-
platform for telephone consultations with doctors etc.

Through digitalization in culture sector, the pro-
cess of digitalization of cultural heritage should be sys-
tematically regulated and the resources of cultural in-
stitutions for the implementation of this process should
be strengthened. Special attention will be paid to the
digitization of archives and the creation of e-archives,

improving the work of unique software solutions in cul-
ture like the protection of cultural property, but also in
the field of contemporary art.

The legislative framework governing e-commerce
consists of three different legal documents: the Com-
merce Act [10], the E-Commerce Act [11] and the Con-
sumer Protection Act [12]. The new Commerce Act
was passed in 2019, and it regulates electronic com-
merce in the Republic of Serbia. This Act introduces
for the first time the terms "electronic store™ and "online
platform”, as well as the business model of sales "drop-
shipping". A significant legal novelty refers to the in-
troduction of the “mystery shopper” institute, which au-
thorizes the inspector to make a covert purchase in case
of reasonable suspicion that the trade is unregistered,
and thus provide evidence for this criminal act.

Concerning e-tourism, the Tourism Development
Strategy of the Republic of Serbia for the period 2016
to 2025 [13] was adopted in 2016 and, within the anal-
ysis of the current situation, stated that during the im-
plementation of the previous Strategy failed in insuffi-
cient use of opportunities and benefits of information
and communication technologies, Internet, social net-
works and platforms for the promotion of the tourist of-
fer of the Republic of Serbia, as well as platforms for
the development of new small and medium enterprises
and their services. Accordingly, the objectives of the
Tourism Development Strategy are: to improve and
harmonise the methodology and procedures for the col-
lection and processing of statistical data with interna-
tional standards and practices. It is assumed that the re-
alisation of these activities will result in achieving the
digitalization of tourism and hospitality by introducing
modern technologies in both businesses and the public
sector.

When it comes to the field of e-construction, in the
previous period a big progress was made in the area of
electronic building permits. The introduction of an
electronic system for issuing the construction permits
represents one of the most important reform challenges.
The key effects of establishing software for issuing
electronic building permits are: faster and cheaper ob-
taining permits and conducting all permit procedures in
one place. It is necessary to further improve the soft-
ware that will enable faster and easier issuance of e-
documents for construction by introducing new func-
tionalities and upgrading the existing ones, based on the
expressed needs of system users and analysis of issuing
e-documents.

The Strategy for the Development of Agriculture
and Rural Development of the Republic of Serbia for
the period 2014-2024. [14], as one of the activities
promulgate the development of all types of analytical
information systems for agricultural support, including
the missing parts of agricultural statistics, public report-
ing and forecasting systems, market information, regis-
ters, etc.

Digitization programs are also planned for the e-
mining and e-energy sectors.

5. Information security in the Strategy for Infor-
mation Society Development and Information Security
in the Republic of Serbia for 2021-2026
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With the development of new technologies and
services that are increasingly provided electronically,
there is a growing need to raise the level of information
security. The concept of information security in the
Strategy is primarily focused on information security of
ICT systems of special importance, but it is also an im-
portant segment for both citizens and the economy, and
awareness of its importance is growing. However, the
risks of information security exist both on the side of
the state and the ICT system of special importance, and
on the side of citizens and the economy who are the first
to be hit by high-tech crime.

When it comes to information security of citizens,
the Strategy unequivocally links digital competencies
and information security and the need to raise aware-
ness and knowledge about them. Special attention is on
information security of children, in terms of imple-
menting protective measures through the activities of
the National Contact Centre for Child Safety on the In-
ternet, which aims to prevent and to raise awareness
and knowledge about the benefits and risks of using the
Internet and safe use of the Internet.

Considering the information security of the econ-
omy, it was stated that there is a significant space for
improvement, and that measures should be focused on
small and medium enterprises in the area of employee
capacity, or in raising awareness meaning that the in-
formation security must be a part of everyone's busi-
ness, regardless of the size of the company or the activ-
ity of work, and for the prevention and protection in
case of incidents.

Information security of information systems that
are recognized as ICT systems of special importance,
and which must therefore be adequately protected, re-
quires, in accordance with the Strategy, the application
of technical, organisational and personnel measures, as
well as other legal obligations related to incident report-
ing, submission of statistical data, regular audit of ICT
systems, etc. These challenges also exist in ICT sys-
tems of special importance, which belong to the group
of ICT systems that perform activities of general inter-
est and mostly belong to a private sector (finance, en-
ergy, telecommunications, etc.), but are certainly less
as the risks of incidents in these systems can have con-
sequences, both financial and those related to the
providing of services to a larger population, so the
awareness of these systems is at a higher level and have
a greater support from management in the application
of protection measures.

6. Conclusion

By adopting the Law on Information Security with
all related bylaws, as well as by adopting the national
Strategy for Information Security Development and the
accompanying Action Plan, the Republic of Serbia has
certainly made progress towards establishing a compre-
hensive cyber security framework. It is now necessary
to review the existing normative framework, in terms
of eliminating all currently existing inconsistencies and
shortcomings, as well as to truly understand the bene-
fits of full harmonisation with existing principles,

standards and practices, primarily within the European
Union.

Given the many opportunities and possibilities
which are open to the Republic of Serbia regarding the
establishment and strengthening of the national frame-
work for cyber security through the use of membership
and engagement in and with various regional and inter-
national organisations, as well as to their relatively low
utilisation, implementation should be considered
through awareness-raising programs and campaigns,
through the establishment of more efficient mecha-
nisms for informing stakeholders about opportunities
and by providing support and guidance for applying
and using these opportunities for capacity building and
/ or establishing channels of international cooperation
with colleagues around the world. [15]
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One of the key factors in the formation of a young
person’s personality is his leisure time, which has a sig-
nificant impact on educational and work areas. This is
due to the fact that during leisure time recreational and
recovery processes occur, and the value orientations of
young people are formed. In addition, the choice of lei-
sure activities is a reflection of the culture, spiritual
needs and interests of young people.

The student period is a time when a person is ac-
tively looking for himself and his lifestyle. During this
period, social and moral assessments are formed and
awareness of one’s own strengths and weaknesses oc-
curs, which makes it possible for targeted self-improve-
ment and self-education. Often, students strive to criti-
cally rethink their lives and surroundings, show their
independence and originality, and create their own con-
cepts of the meaning of life. Leisure during this period
is a factor in the formation and development of person-
ality, assimilation of cultural and spiritual values [5].

The organization of leisure activities at the Bela-
rusian National Technical University contributes to the
development of the creative and intellectual potential of
students, which increases their level of general culture
and contributes to successful adaptation in the educa-
tional and professional spheres. In addition, thanks to a
systematic and planned approach to organizing leisure
activities, the university can create a comfortable and
friendly atmosphere that helps bring students closer to-
gether and strengthens the collective spirit.

The purpose of the marketing research is to estab-
lish the main problems that students face during leisure
time, to consider students’ attitudes towards the univer-
sity as a place for spending time free from classes and
work, to assess the role of the university in organizing
students’ leisure time, to consider students’ attitudes to-
wards BNTU food outlets and assess the degree of their

satisfaction, assess the role of BNTU food outlets in or-
ganizing students’ leisure time, consider and analyze
students’ vision of the university’s capabilities in the
field of organizing leisure time at BNTU food outlets.

In order to obtain accurate and reliable research
results on the degree of student satisfaction with BNTU
leisure activities, it is necessary to calculate the repre-
sentativeness of the sample.

The general sample (the total number of objects of
observation) consists of full-time students of the first
stage of higher education from 1st to 5th year, who ex-
press a desire to participate in the cultural and leisure
activities of BNTU. As of January 1, 2023, the number
of full-time students receiving the first stage of higher
education is 8,745 people.

The general sample will include 90% of students,
since the remaining 10% are students who are not inter-
ested in leisure activities (8745 « 0.9 = 7,871 people).

Using special online calculators, the sample size
was calculated [1,2,3]. The required sample size based
on the results of the three sites was 614 people. As of
June 2, 2023, 763 people took part in the survey.

With a sample size of 763 people, a population of
7871 and a 99% confidence level, the confidence inter-
val is 4.44%. This means that the sample is representa-
tive and the results of the marketing research can be
trusted.

To conduct marketing research, the CAWI survey
method was chosen. It is a method of conducting online
surveys in which surveys are conducted through web
pages. It uses computer technology to administer sur-
veys, allowing respondents to receive and complete a
survey online using their computer or phone. The ad-
vantages and disadvantages of the CAWI survey are
presented in table 1 [6].
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Table 1
Advantages and disadvantag
Advantages of the CAWI survey
Scalability: CAWI surveys can vary in scope and humber
of guestions, which allows you to control research costs

es of the CAWI survey
Disadvantages of the CAWI survey

Limited audience reach: Online surveys may miss
users with limited internet access
Lack of Validity: Online surveys may lack suffi-
cient evidence, especially if high reliability is re-
quired.
Bias: Survey producers may use several technical
solutions to improve responses.

Broad Reach: Online surveys can target a variety of tar-
get audiences, allowing for more data to be collected.

Survey flexibility: CAWI surveys can be customized to
specific user data to eliminate duplicate responses
Increased data accuracy: System settings ensure accurate
responses, reducing the possibility of errors
Cost-effective: CAWI surveys can be less expensive than
traditional methods

Low response rate: Many users will not click on the
page with the survey link

The marketing research was conducted using a
CAWI survey, designed using the free multifunctional
testing and training service Online Test Pad. The sur-
vey includes 54 open and closed questions.

The first block of the survey contains 6 closed-
ended questions, allowing you to determine the number
of students who took part in the survey from each
course and understand which faculties were the most
active. This block also allows you to determine what
budget students have, taking into account their place of
residence and form of study.

As a result of the study, 763 people were

The largest proportion of respondents were 3rd year
students (31.98%) and 1st year students (31.72%).

The main proportion of respondents among the
faculties were students of the Faculty of Mechanical
Technology (23.07%), the Faculty of Information
Technology and Robotics (16.25%), the Faculty of En-
ergy (14.42%) and the Faculty of Mechanical Engineer-
ing (13.37%).

During the analysis, it was revealed that with an
increase in the course of study, students tend to stop
living in a dormitory in exchange for living in a rented
apartment. Presumably, this phenomenon may be due

interviewed, of which 64.88% were male and 35.12%
female full-time students receiving the first stage of
higher education (74.97% of students - at the expense
of the republican budget, 21.10% of students - at paid).

to the fact that by the 3rd-4th year, students have a de-
sire to earn money and live independently with minimal
financial support from their parents or without it at all.
Therefore, they find the strength and opportunity to rent
an apartment (fig. 1).

Place of residence 1 course 2 course 3 course 4 course
To the hostel 67,22% 45,36% 46,81% 37,63%
Rent an apartment 6,64% 16,39% 21,70% 27,96%
At home with parents 21,58% 26,23% 25,11% 26,88%
In my apartment 4,56% 12,02% 6,38% 7,53%
In a relatives' apartment 0,83% 0,55% 0,85% 0,00%

Fig. 1. Structure of students by place of residence depending on the course

The questions of the first part of block 2 of the
questionnaire were aimed at obtaining information
about the possibilities and ways of spending free time
by students, in the conditions in which they currently
find themselves.

Marketing research showed that 36.53% of stu-
dents can devote 2 to 4 hours of their time to leisure

every day and 28% of students - from 1 to 2 hours. It is
assumed that as the course of study increases, students
devote less time to leisure. In order to confirm this hy-
pothesis, it is necessary to trace the dynamics of an-
swers to question No. 6: “How much time a day can
you devote to leisure?” in the context of the first, sec-
ond, third and fourth courses (fig. 2).
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Fig. 2. Distribution of answers to the question “How much time a day can you devote to leisure?”

There is a significant difference in the ability to
devote their time to leisure activities between 1st year,
3rd year and 4th year students, since 12.43% of 3rd year
students and 11.90% of 1st year students devote them-
selves to leisure time is from 4 to 5 hours, while only
5.21% of 4th year students can devote the same amount
of time to leisure.

Based on the results obtained, it was revealed that
the main reason for the discrepancy between desires
and opportunities to devote more time to leisure is the
fatigue of students (22.7%), lack of free time (19.90%),
discrepancy between study schedules and leisure activ-
ities (18.78). %) and financial restrictions (17.28%).

According to the survey results, 34.53% of stu-
dents cannot devote the desired amount of time to lei-
sure activities due to a high academic load, while
23.60% of students are forced to combine work and
study to solve financial problems and personal growth.

From figure 4 it can be seen that throughout all
four courses the main reason for the lack of free time is
the high workload. However, in the first two years the
problem is associated primarily with a high academic
load, and in the third and fourth years - with the need to
combine work and study.

Thus, in the first year, 40.59% of students do not
have enough free time to spend leisure time due to a
high academic load, and 19.44% - due to combining
work and study. In the second year, the situation is sim-
ilar: 40.76% of students do not have enough free time
due to a high academic load, and 22.22% due to com-
bining work and study.

In the third year, more students combine work and
study - 29.63%, and 32.07% experience difficulties due
to the high academic load. In the fourth year, the situa-
tion is similar: 32.10% of students combine work and
study, and 41.74% experience difficulties due to the
high academic load.

Causes 1 course 2 course 3 course 4 course
High study load 40,59% 40,76% 29,96% 23,48%
I have enough free time 25,52% 21,02% 20,68% 18,26%
Isrll?ILlj:ficiently developed free time planning 17.99% 15,29% 8,02% 6,09%
Family responsibilities, household chores 5,86% 5,10% 9,28% 10,43%
I combine work and study 10,04% 17,83% 32,07% 41,74%

Fig. 3. Dynamics of respondents’ answers to the question “What is the main reason for your lack of free time?”
(depending on the course)

The most popular way of spending leisure time
among students was spending time with friends; this
was indicated by 81.45% of respondents. The next most
popular answers were listening to music (79.26%), re-
laxing at home and sleeping (77.20%), walking in the

fresh air (76.05%), pursuing hobbies and hobbies
(74.97%), watching movies and TV series (69.89%).
According to the National Statistical Committee
of the Republic of Belarus, in 2023, the share of Inter-
net users among people aged 14-30 years was 97.9%,
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while 96.6% of young people in this age category con-
nected to the Internet daily [7].

Moreover, the results of the CAWI survey showed
that for 65.53% of students the Internet takes up most
of their leisure time, and 18.74% of students believe
that their leisure time is entirely related to the Internet.

The majority of students (88.07%) visit the Inter-
net to watch videos and listen to music. Also, 78.44%
of students choose the Internet as a convenient resource
for finding the necessary information when preparing
for a lesson, instead of independently working on
searching for information in libraries. Using the Inter-
net, 77.26% of students satisfy their need for commu-
nication.

The Internet is one of the independent types of lei-
sure preferences of young people and serves as a means
of developing their life skills and opportunities for self-
expression.

The fourth block includes 13 open and closed
questions that allow us to determine the most popular
canteens, buffets and kiosks of BNTU among students,
assess the degree of their satisfaction with BNTU food
outlets, and identify the main advantages and disad-
vantages.

The results of the CAWI survey showed that
41.81% of students most often eat in BNTU buffets,
32.50% in canteens, the rest either take a snack with
them or prefer to dine at food outlets closest to the uni-
versity.

The analysis showed that 43.01% of students
choose BNTU canteens and buffets for lunch and
snacks because of their convenient location, which
saves time on searching for places to eat. Other students
(21.73%) noted that the university canteens offer low
prices for food, which is suitable for students on a lim-
ited budget. Also, some students (13.83%) noted that
the university canteens offer a wide range of dishes for
every taste and preference, which makes food at the
university varied and interesting.

According to the survey results, the main problem
in the nutrition of students during the period of study at
BNTU, indicated in 16.50% and 15.28% of responses,
respectively, is associated with outdated design and
lack of time for eating during the day. 14.06% of stu-
dent responses accounted for long waits in line. Also,
11.41% of students believe that the menu is monoto-
nous, and 13.49% of students believe that food prices
are quite high (39.71% of students usually spend 5-7
Belarusian rubles on lunch, and 27.65% of students - up
to 5 Belarusian rubles).

Thus, according to the results of the 4th block of
the survey, 77.66% of students spend their free time in
BNTU canteens and buffets to have lunch or a snack. It
is worth noting that for many students, staying at food
outlets is not just a way to satiate their hunger, but also
a kind of leisure activity that helps them rest and relax
after studying. However, many students complain

about the lack of convenient and comfortable study ar-
eas. For example, the lack of soft chairs, tables with
large wooden tables and stylish interiors, which can
make the experience in dining rooms or buffets more
attractive and unusual.

In order to increase the attractiveness and comfort
of BNTU canteens and buffets, it is necessary to pay
more attention to the design and quality of seating ar-
eas, as well as make the necessary changes to meet the
needs of students and make the stay at food outlets
more enjoyable and attractive.

At BNTU, for holding a variety of cultural and lei-
sure events, there is a cafe "Polytechnic”, as well as
banquet halls in dining room No. 2. In a cozy and com-
fortable atmosphere, the cafe offers services for organ-
izing corporate evenings, anniversaries, gala lunches
and dinners, buffets, children's parties, themed events,
ritual events and much more.

However, as the study showed, more than 64% of
the students surveyed were not aware of this possibility.
This once again confirms the lack of awareness of stu-
dents about the services provided by the cafe and bad
advertising.

The results of the 3rd block survey showed that
cultural events and sports events are the most preferred
types of leisure time among students. According to the
survey, 73.87% of students chose cultural events, and
73.34% of students preferred sports events.

The structure of cultural and leisure events at
BNTU confirms this trend. It includes various events
such as concerts, exhibitions, theater productions,
sports competitions and tournaments. Most of them are
held regularly and are very popular among students.

The main factors influencing the active participa-
tion of students in BNTU leisure activities are reducing
stress levels and increasing life satisfaction (74.86%),
maintaining physical health and shape (69.25%), and
developing personal qualities (64.40%).

The majority of students (26.19%) believe that
participation in BNTU leisure activities gives them a
chance to spend time with friends and colleagues, as
well as meet new people in an informal setting.

Also, 16.10% of students are happy to take part in
leisure activities conducted by BNTU, due to encour-
agement from the university. Often, event organizers
create a kind of loyalty program for students, offering
various bonuses and privileges to those who actively
participate in the life of the university.

In order to assess the degree of satisfaction with
leisure activities conducted by the Belarusian National
Technical University (BNTU), it is necessary to deter-
mine the significant shortcomings of the cultural and
leisure activities of the university among interested stu-
dents and actively participating in various events. The
respondents' answers are presented in figure 4.
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schedules

Lack of awareness of students about ongoing events

Lack of convenient and comfortable leisure areas for students

Lack of budget for leisure activities

Low level of quality of events (poor quality of sound and

lighting equipment)

Insufficient number of personnel responsible for organizing
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Limited access to events for students with disabilities
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Fig. 4. Structure of respondents’ answers t0 the question
“Disadvantages of cultural and leisure activities of the university”

Based on the survey results, we can conclude that
it is necessary to take into account the schedule of aca-
demic classes when planning leisure activities, since
more than a third of the students surveyed (30.72%) in-
dicated that the schedule of cultural and leisure activi-
ties is inconvenient for them due to the intersection with
the schedule steam.

Also, 19.92% of students believe that the organiz-
ers do not sufficiently inform students about upcoming
events. This fact indicates the need for more active ad-
vertising and dissemination of information about cul-
tural and leisure events that are organized for students.
It is worth paying more attention to the use of various
communication channels, such as social networks,
emails, notifications on websites, etc. This approach
will not only increase the level of awareness of stu-
dents, but also attract a larger number of participants to
events, which, in turn, contributes to the development
of cultural life at BNTU and the creation of a more
friendly atmosphere among students.

From a survey of BNTU students, it became
known that 14.34% of respondents believe that the uni-
versity does not have convenient and comfortable areas
for leisure activities. Since “the opportunity to rest and
relax” and “increasing cultural potential” are consid-
ered the most important factors when choosing leisure

activities for students, to improve the situation, special
attention should be paid to creating such areas and of-
fering students various options for relaxation and rec-
reation.

As mentioned earlier, in BNTU for holding a va-
riety of cultural and leisure events, there is a cafe "Pol-
ytechnic”, as well as banquet halls of dining room No.
2, however, these establishments are not popular, since
according to the survey results, in addition to insuffi-
cient awareness of students about the events held at
BNTU, Most students felt that BNTU food outlets had
an outdated design and a monotonous menu. In this re-
gard, students can be offered several options for leisure
activities, taking into account the elimination of all
identified shortcomings in the organization of leisure
activities and the organization of the work of BNTU
food outlets.

The most preferred leisure activities in the banquet
hall of dining room Ne2 were watching a movie
(28.80%) and holding parties and discos (12.86%). The
results of this question are presented in figure 5.

The survey results showed that more than half of
the students (62.52%) are willing to spend up to 15 ru-
bles on leisure activities in the BNTU banquet hall,
only 2.88% are willing to spend more than 50 rubles.
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Fig. 5. Desired leisure activities among students at the BNTU banquet hall

Based on the results of a CAWI survey among
BNTU students, the following leisure services were
formed, held in the banquet hall of BNTU dining
room Ne2: cinema room, theme parties, holidays, dis-
cos, board games, master classes in various areas,
trainings, meetings, lectures , networking, billiards,
the game “Mafia”, holding intellectual games [4].
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A possible version of the interior of a banquet
hall for leisure events is presented in Figure 6. Visual-
ization of the interior was carried out using a profes-
sional tool for creating design projects - Planoplan.

Fig. 6. Visualization of the interior of a banquet hall for organizing leisure activities

When designing the interior, attention was first
paid to the most necessary equipment, such as a projec-
tor, projection screen, upholstered furniture and audio
system. Based on the area of the banquet hall, the room
was arranged in such a way that students could com-
fortably spend their leisure time in a cozy atmosphere.

Thus, the organization of cultural and leisure ac-
tivities, as well as its improvement, can play an im-

portant role in the professional development and for-
mation of students’ potential. Such activities have an
impact on the emotional sphere of the individual, creat-
ing conditions for the active participation of students in
various events aimed at the personal and professional
development of students, the formation of an active
professional position of students as the basis for their
future professional achievements.
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Abstract

Currently, there are different types of grain grinding machines. The most common of them are KDM-2, KDU-
2, DM-440U. These. hammer type grain crushers. The productivity of these and other machines is 2-9 t/h, their
weight is 240-2500 kg, and their energy consumption is 7-100 kW. Machines of this type are intended mainly for
large feed mills and workshops, as well as for feed preparation complexes. Currently, their use in small farmers
and peasants is ineffective. In addition, these machines have a number of other design and technological short-
comings that complicate their use in farms and small peasant farms. So, these techniques grind grain mainly using
the impact-rubbing method. Grinding by this method requires a lot of energy per unit of work, and at a humidity
above 15%, grinding grain becomes difficult. When the moisture content of the grain exceeds the specified limit
when crushing it with existing machines, energy costs for crushing sharply increase by 2-3 times or even more.
When grinding wet grain in these machines, the grain, which during operation is strongly rubbed between the
package of hammers and the mesh or deck, heats up and freezes, the quality of the resulting crushed grain deteri-
orates significantly, this causes additional energy and labor costs. , reduces work efficiency. Therefore, to grind
wet grain materials in existing machines, it is necessary to dry them to the specified moisture limit. In addition to
the above, when working with such machines, dust fractions less than 1 mm in size are formed, which do not meet
agrozootechnical requirements, the amount of which is 15-25% of the total volume of products produced or more.
For this reason, the design of such machines uses an additional structure that traps powdery fractions, which com-
plicates the design and reduces operating efficiency. In recent years, technology has been used to grind feed grains
of different moisture content using the compression crushing method. With this method, the grain is pressed and
crushed. The surface of its contact increases to a certain extent, the upper crust cracks, deforms, becomes thinner,
and the grain turns into a bale. Grain prepared in this way, although beneficial for cattle, is not beneficial for other
animals and birds. In addition, such prepared grain material is difficult to use in the preparation of compound feed.
For this reason, this method is not widely used. Therefore, in modern conditions, the development of a small-sized
device that operates with less energy consumption on farms and is capable of grinding grain of any moisture
content for feeding all types of animals and birds, and the justification of its optimal parameters and modes is an
important and urgent task.

Of particular importance, both from the point of view of the constructive and technological process of grain
grinding, is the method of transferring grain from the bunker to the grain crushing chamber. Since the parameters
of grain supply from the bunker to the working body with a constant flow, its output influence the parameters of
the technological mode, productivity and quality indicators of the product, uniformity of grinding, etc.. Grain
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supply from the bunker to the receiving chamber can be carried out in two ways: under its own power - free flow
and forced flow - through a special feeder. This article discusses the supply of grain from the bunker to the receiv-
ing chamber under its own power - free flow.

AHHOTANHSA

B HacTosee BpeMsi CylecTBYIOT pa3IMYHbIe THITBI MalllnH, H3Mebyatomue 3epHo. Haubosee pacnpocrpa-
HEeHHBIMH 13 HUX siBistorest KIAM-2, KJIY-2, IM-440Y .31u. 3epHOApOOHIKK MOJIOTKOBOTrO TUMa. [IponsBonu-
TENILHOCTB 3THX M JIp MamuH 2-9 1/4, macca 240-2500 kr, norpedisemast umu sHeprus 7-100 kBr. MammHasb! yka-
3aHHOTO THUIIA MIPEAHA3HAYCHBl B OCHOBHOM JJISl KDYITHBIX KOMOWKOPMOBBIX 3aBOJIOB U IIEXOB, @ TAKXKE IJISI KOM-
IUIEKCOB TI0 MPUTOTOBJICHNIO KOMOMKOPMOB. B HacTosimee BpeMsl X MCHONB30BAHUE B MEIKHUX (PEPMEPCKHUX U
KPECTBhIHCKHUX X03siicTBax HeaexkTnBHO. Kpome TOro, 3TH MaIIMHBI UMEIOT P APYTUX KOHCTPYKTHBHO-TEX-
HOJIOTHYECKUX HEIOCTATKOB, 3aTPYAHAIOIINX X MPUMEHEHHE B ()EPMEPCKUX M MEJIKHX KPECTBSIHCKUX XO3SH-
cTBax. MTak, TaHHBIC IPHEMBI M3METBYAIOT 36PHO MMPEUMYIIECTBEHHO YAApPHO-TPIOMNM METOAOM. M3MenpueHue
3THM METOOM TpeOyeT OOJBIINX 3aTpaT SHEPTUHU Ha SIUHHUILY paOOTHI, a P BIaXXHOCTH BhImIe 15% n3Menp4aTh
3€pPHO CTAHOBUTCS 3aTPyJHUTENHHO. [Ipy MpeBbIIEHNH BIIa)KHOCTH 3€pHA YKAa3aHHOTO IpeJielia IpH ero apooiie-
HHH CYIIECTBYIOIIMMH MallIMHAMU 3aTPaThl JHEPI'HU Ha JPOOJICHHE PE3KO BO3PACTalOT B 2-3 pasa u Jaxe Oosee.
[Ipy n3MenpueHUN B 3TUX MAIIMHAX BJIAXKHOTO 3€pPHA 3€pHO, KOTOPOE BO BpeMs pabOThI CHIIBHO TPETCS MEXKIY
MaKeTOM MOJIOTKOB M CETKO HIIN AEKOil, HarpeBaeTcs U 3aMep3aeT, KaueCTBO M0JIy4aeMOro H3MEJIbYEHHOT0 3epHa
CYIIECTBEHHO yXYALIAETCS, 3TO BBI3bIBACT JIOMOJHHUTEIHHbBIE SHEPTO- M TPYA03aTPaThl. , CHUKAET () (PEKTUBHOCTD
paboTsl. [ToaTOMY U1 U3MENbUCHNUS BIIQKHBIX 36PHOBBIX MaTEPHAJIOB B CYIIECTBYIOIIUX MalllMHAX HEOOXOIMMO
UX CYIINTH 0 YKa3aHHOTO IpeZela BIaKHOCTH. [IoMHMO BBINIETIEPEUHCIICHHOTO, IPH paboTe ¢ TAKMMHU Mallu-
HaMHu 00pa3yloTcs MeUIAIHe (Gpakiuy pasMepoM MeHee 1 MM, HE COOTBETCTBYIOIINE arpO300TEXHUIECKIM Tpe-
6oBaHNAM, KOTMIECTBO KOTOPBIX cocTaBisieT 15-25% ot obmmero o0bema BhITyckaeMoil mpoxykuun u 6omee. [1o
3TOH NMpUYMHE B KOHCTPYKIUH TAaKUX MAIIMH IIPUMEHSACTCS JONOIHUTENbHAsT KOHCTPYKIWS, yIaBIMBAIOIIAs TI0-
poIKooOpa3HbIe (HPAKIIM,UTO YCIOKHIET KOHCTPYKIIMIO U CHIKAET 3¢ (HeKTUBHOCTH paboThl. B ocnenHme roast
MPUMEHSETCS] TEXHOJIOTHS U3MENIbYEHHS KOPMOBOTO 3€pHA Pa3HOH BIAKHOCTH METOJIOM KOMIIPECCHOHHOTO JIPO0-
nenus. [Ipu 3ToM MeTo1e 3epHO MPECCYIOT U U3MeNb4atoT. [IoBEpXHOCTh €ro KOHTAKTa B ONPEEICHHOMN CTeTeH!
YBEJIMYHBACTCSI, BEPXHsISI KOPKA PaCTPECKUBACTCA, 1e(OPMUPYETCsl, HCTOHYACTCS, M 3€PHO NPEBPAILACTCS B KHUIIL.
[TpuroroBneHHOE TaKUM 00Pa30M 3€pHO XOTh U MOJIE3HO ISl KPYITHOTO POraToro CKOTa, HO HE IOJIE3HO YISl IPY-
THX JKUBOTHBIX M NTHL. Kpome Toro, Takoif MOATOTOBICHHBIN 36pHOBO MaTepHal CI0XKHO HCHOIb30BaTh MPHU
MPUTOTOBJICHUH KOMOUKOpPMOB. 10 3TOH mpuyYMHE 3TOT METOJ HE MOJY4YWJ HIMPOKOro pacrnpoctpanenus. [lo-
3TOMY B COBPEMEHHBIX YCIIOBHAX pa3paboTka ManoradapuTHOTO yCTPOHCTBA, pabOTAIONMIETO ¢ MEHBIINMH 3HEp-
rozaTpaTaMH B X03HCTBaX M CIIOCOOHOTO M3MENNbYaTh 3€PHO JTI000H BIaXXHOCTH JIsi KOPMIJICHHS BCEX BUIOB XKH-
BOTHBIX U NITHI, 1 000CHOBaHKE €TI0 ONTHMAJILHBIX ITAPAMETPOB M PEKMMOB SIBIISIETCA BAXKHON M aKTyaJIbHOH 3a-
naveit.

Ocoboe 3HaueHNE KaK C TOUYKH 3pEHHS] KOHCTPYKTHBHOTO, TaK U TEXHOJIOTHYECKOT0 ITPOoIlecca U3MeIbUeHUE
3epHa UMeeT croco0 nepenaun 3epHa u3 OyHKepa B KaMmepy ApobieHus 3epHa. Tak Kak, mapaMeTpbl HOAa4X 3epHa
¢ OyHKepa K pabodyeMy OpraHy C MOCTOSHHBIM ITOTOKOM, €0 BBIXOJI BIUSIOT Ha MapaMeTphl TEXHOIOTHIECKOTO
pexnuMa, IPOM3BOJUTEIHHOCTh U KaUe€CTBEHHBIE IIOKA3aTeNIN MPOIyKTa PaBHOMEPHOCTH H3MeNb4eHue U T.1.. ITo-
Jlada 3epHa u3 OyHKepa B IPUEMHYIO KaMepy MOXKET OCYIIECTBIIITHCS IBYMsI CTIOCOOaMH: CBOUM XOJIOM - CBOOO/I-
HBIM IIOTOKOM U NPUHYAUTENBHBIM IIOTOKOM - Uepe3 CIeNHaIbHbIM IUTaTeNnb. B naHHOM cTaThe paccMOTpeHa Mo-
Jlada 3epHa u3 OyHKepa B IPUEMHYIO KaMepy CBOMM XOJOM - CBOOOIHBIM IIOTOKOM.

Keywords: machine, grinding, hopper, working body, feed, grains
KiroueBble cjioBa: MammHa, H3MeIbUeHIE, OYHKep, pabodnii opraH, mojada, 3epHa

BBEJEHUE
B HacTosmee BpeMsl CyIIECTBYIOT pa3lIMYHBIE

9THM METOJZIOM TpeOyeT OOJBIINX 3aTpaT SHEPTrUH Ha
eIMHAIYYy paboThl, a TPH BIAKHOCTH Bbime 15% wus-

TUTIBI MAIIUH, U3MeNpYaromue 3epHo. Hambomnee pac-
MPOCTPaHEeHHBIMU U3 HUX sBIsitoTesT KJIM-2, KIY-2,
JAM-440Y.9Tu. 3epHOIPOOHIIKU MOJIOTKOBOTO
trna[1,2,4,4,5 ]. [Ipou3BOIUTENEHOCTD 3TUX U AP Ma-
muH 2-9 1/4, macca 240-2500 kr, moTpebisemMas uMu
sHeprus 7-100 kBT. MamuHs! yKa3aHHOTO THIA TIPeNi-
Ha3HAYCHBI B OCHOBHOM JUIS KPYITHBIX KOMOHKOPMO-
BBIX 3aBOJIOB U I1IEXOB, a TaKXe JIsl KOMILJIEKCOB IO
MPUTOTOBJICHUIO KOMOUKOPMOB. B HacTosmiee Bpems
UX HCIIOJTb30BAHKE B MEIKUX ()ePMEPCKHUX U KPECThSH-
ckux xo03siicTBax HeapdekTuBHO. Kpome Toro, 3111 Ma-
LIMHBI UIMEIOT PAJT IPYTUX KOHCTPYKTUBHO-TEXHOJIOTH-
YECKUX HEIOCTATKOB, 3aTPYAHSIOMNX X MPUMEHEHHE
B (hepMEepCKHX M MENKHX KPECThIHCKUX XO3sHCTBAX.
Wrak, naHHbIe IPUEMBI U3METBYAIOT 3€PHO MTPEUMYIIIE-
CTBEHHO YAApHO-TPIOIIMM METOAOM. l3MenbueHne

MeNbYaTh 3€pPHO CTAHOBHTCS 3aTpPyAHHTENBbHO. [lpn
NPEBBILIEHUN BIAXHOCTH 3€pHa yKa3aHHOTO Ipejesa
IpH ero JpoOJIeHNH CYLIECTBYIOIIMMH MalllnHAMU 3a-
TPAThl JHEPTUH HA IPOOJICHUE PE3KO BO3PACTAOT B 2-3
pasza u gaxe Oosee. [Ipu U3MEIbYCHUH B ITHX MallH-
Hax BJI@)KHOTO 3epHa 36pHO, KOTOPOE BO BpeMsi paboThI
CHJIBHO TPETCS MEXIy IIaKeTOM MOJIOTKOB M CETKOM
WJIN JIEKOH, HarpeBaeTcsl M 3aMep3aeT, KauecTBO I10JTy-
YaeMOro M3MEJbUCHHOTO 3€pHa CYIIECTBEHHO YXYA-
IIaeTCs, 3TO BBI3BIBAET JOIOJHUTENBHBIE JHEPro- U
TPYJ03aTpaTbl. , CHIDKaeT 3(QQPEKTUBHOCTH pabOTHI.
[TosTOMy [UIs1 M3MENbYEHHS BIaXKHBIX 3€PHOBBIX MaTe-
pHAJIOB B CYIIECTBYIOIIMX MAalIMHAX HEOOXOIUMO HX
CYIIUTb JI0 YKa3aHHOTO Ipezeia BiaxHocTH. [lomumMo
BBILICTIEPEUUCICHHOr0, TIPH paboTe ¢ TaKMMHU Mallu-
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HaMUu 00pa3yroTcs NbUIAIIHE Qpakiud pazMepoM Me-
Hee 1 MM, He COOTBETCTBYIOIIUE arpPO300TEXHUYECKHM
TpeOOBaHUSIM, KOJUYECTBO KOTOPBIX COCTaBisieT 15-
25% ot obmiero oobeMa BBIITyCKaeMOW HPOIYKIUH U
6outee. [1o 3T0# MpUUKHE B KOHCTPYKIMH TAKMX MAIINH
MPUMEHSETCS JOIOIHUTENbHAsE KOHCTPYKLUSL, YIIaBJIn-
BaloIasi HOPOIIKOOOpasHble (PPAKLUM,UTO YCIOKHSIET
KOHCTPYKLMIO U CHIXaeT 3ddekTuBHOCTL paboThl. B
HOCTICIHUE TObI IPUMEHAETCS TEXHOJIOTHS H3MeTbye-
HHS KOPMOBOI'O 3€pHa pasHOW BJIQ)KHOCTH METOIOM
KOMIIpecCHOHHOro apoOmenus. Ilpm sToM Mertoxe
3epHO IPECCYIOT M H3MeNbYaloT. [I0BEpXHOCTH ero
KOHTaKTa B OIPE/CIICHHOI CTENCHH YBEIHMYHMBaeTCH,
BEPXHsIsl KOPKa pacTpecKuBaeTcs, 1eOpMUPYETCsl, HC-
TOHYAETCs, U 3ePHO NpeBpalaercs B Kuim. [Ipuroros-
JICHHOE TaKuM 00pa3oM 3epHO XOThb W MOJIE3HO IS
KPYITHOTO POTaTOr0 CKOTa, HO HE IOJIE3HO JUIS APYTHX
JKMBOTHBIX M NTUIl. KpoMe TOro, Takoii moaroToBiieH-
HBIIl 3epHOBOW MaTepHall CI0KHO HCIIOJIb30BATh NPHU
NPHUTOTOBICHUH KOMOUKOPMOB. I1o 3T0it mpu4nHe 3TOT
METOJ He MONYYHJ INUPOKOTo pacrnpocTpaneHus. [1o-
9TOMY B COBPEMEHHBIX YCIOBHAX pa3paboTKa Majiora-
0apuUTHOTO YCTPOWCTBa, PabOTAIOMIEr0 C MCEHBIINMH
9HEPro3arpaTaMH B XO3SIMCTBAX U CIIOCOOHOTO H3MEITb-
YaTh 3epHO JIIOOOH BIAXXHOCTH I KOPMJICHHS BCEX
BHUJOB XUBOTHBIX U NTUIL, U O6OCHOBaHI/Ie €ro OInTu-
MAaJIbHBIX MapaMETPOB U PEIKUMOB SABJIACTCA Ba)XHOU U
aKTyaJIbHOH 3a7aueil.

Oco6oe 3HaueHHe KaKk ¢ TOUKU 3PEHUS KOHCTPYK-
THUBHOTO, TaK M TEXHOJIOI'MYECKOTO Mpoliecca U3Meb-
YeHHEe 3epHa UMEET CIIoco0 Ieperadu 3epHa U3 OyH-
Kepa B KaMepy IpoOiieHus 3epHa. Tak Kak, ImapamMeTpbl
Hoj1auy 3epHa ¢ OyHKepa K pabodyeMy opraHy ¢ IocTo-
SHHBIM TIOTOKOM, €T0 BBIXOJ BJIMSIOT Ha IapaMeTphl
TEXHOJIOTUYECKOTO PEXKHMMa, MPOU3BOAUTEIEHOCTD U
KaueCTBEHHBIC MMOKA3aTe)IM NPOAYKTAa PABHOMEPHOCTH
n3Menp4yeHre u 1.7.. [logaua 3epHa u3 6yHKepa B Ipu-
E€MHYIO KaMepy MOXKET OCYIIECTBIATLCS ABYMs CIIOCO-
6aMH: CBOMM XOJIOM - CBOOOJHBIM ITOTOKOM M MPHUHY-
JUTEJIBHBIM IIOTOKOM - 4€PE3 CHeHHaHLHBIﬁ IMUTATCIIb.
B nanHOI cTaThe paccMOTpeHa Mogaya 3epHa u3 OyH-
Kepa B IPUEMHYIO KaMepy CBOUM XOJIOM - CBOOOIHBIM
HOTOKOM.

HEJIb PABOTBI

O6ocHOBaHUE crI0c00a W MapaMeTphl MOAa4yH T0-
TOKa 3epHa 13 OyHKepa B pab0UHIO KaMepy K HOXY HO-
BOT'0 MaJIOradapuTHOTO U3MENBUUTEIS 3epHa

OBBEKT UCCJIEJOBAHMUSI.

3epHO, OyHKEp 3epHa, H pabouuii OpraH U3Meb-
yaroliee 3epHa .

METOJbI UCCJIEJOBAHMUAI.

ITpoananu3upoBaHbl CIIOCOOBI M MapaMeTpsl IO-
Jlau TIOTOKa 3epHa n3 OyHKepa B paboume opraH B Ka-
Mepe M3MENbYCHHE CYMIECTBYIOIIMX MAalIMH |
ycTpoiicTB. OnpeneneHs! HeJOCTATKH U ITyTH UX YCTpa-
HCHHS, OIPEAEICHBl TEXHOIOTHYECKHE OCOOECHHOCTH
npeaiaraeMoro ycrpoicrsa. OO0CHOBaHBI KOHCTPYK-
THBHO-IKCILTyaTal[HOHHBIE TapaMETPhI BIMSIOIIHUE M0~
Jayn 0o0poOaThIBaeMOro Marepuana u3 OyHKepa -
3epHa K OBICTPO BpaIAIOIIEMY HOXKY-H3MEIbUUTEINIO.
[Ipu 3TOM HCHOJIB30BaHBI OCHOBHBIE TIOJIOKEHHUS U Me-
TOJIBI KJIACCUYECKON MEXaHUKH M MaTEMaTHKH.

OBCYXJIEHUNE

C TOUYKH 3peHHs] KOHCTPYKTHBHOTO, X TEXHOJIOTH-
YEeCKOro mporecca Uil KaueCTBEHHOTO H3MEIbUCHUE
3epHa BakHa YTOOBI 3epHA M3 OyHKEpa B KaMepy u3-
MeITYeHHs TepeaBaia paBHOMHBIM ITIOTOKOM. AHalu3
JUTEPATYPHBIX AaHHBIX ITOKa3bIBACT YTO IS MaJjora-
OapUTHBIX YCTPOWCTB C MAJO# MPOU3BOIUTECIBLHOCTH
JUIs TOJJaYy MaTepuaia ¢ OyHKepa K pabodeM y oprany
- K HOXKY U3MEJIBYNUTEIIIO TIOCTOSHHBIM ITIOTOKOM, 1LI€JIC-
coo0pa3Ha OCYILECTBUT CaMaTOKOM,TaK Kak 3Ta IpOCT
B KOHCTPYKLMH U 3KOHOMHYHO IO SHEPronorpedie-
nue(2,4,6,7,8,9,10].

[Momaun 3epHa ¢ OyHKepa k pabodemy oprany(ko-
JIMYECTBO MaTEpHaa M CKOPOCTh MOJadH MaTepraia) K
HOXY M3MEIBYUTENIO C TIOCTOSIHHBIM ITOTOKOM, CYIIe-
CTBEHHOE BIIMSHHUE Ha MapaMeTphl TEXHOJIOTHYECKOTO
PEKMMa, TPOU3BOAUTENILHOCTS M KA4eCTBEHHBIE MTOKA-
3aTeny IMOJYYEHHOTO IMPOJAYKTa, PAaBHOMEPHOCTH W3-
MeJIbUeHHUE U T.JI.

Ha puc 1. moka3aHa TeXHOJIOrHYECKasi CXeMma JIBU-
KCHUS UBMCIIBYUTEIIA 3EPHOBBIX MaTCPUAJIOB. HpI/I oT-
KpBIBAaHUM 3aCIIOHKM 2 3epHa u3 OyHkepa 1 mox aei-
CTBUEM FpaBHTaL{HOHHOﬁ CWIBI OOJM3BIBAs BHYTPECH-
HIOIO TIOBEPXHOCTH BBIXOIMT U3 OyHKepa CBOOOIHBIM
MaJICHHEM IIO0TOKa,IONagaeT B OBICTPO BpallaronInit
HOX-yJapHUKa 5 W wn3Menbyaercs. V3menbueHHas
Macca 7 MOJ JeWCTBHEM cHiIaMH cOpoca cO CTOPOHBI
HOXa- yAapHUKa U TPAaBUTALMOHHON CHJION cOpachiBa-
€TCsl M 4epe3 BBIXOIHOE COTUIO BBIXOIUT M3 KaMephl U3-
MCEJIbYCHUA
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Pucl. Texnonocuueckas cxema nooaya 3epH08020 Mamepuana u3z OyHKepa K HOHCY 8 U3METbYUMENbHOU Kamepe.
1-6ynxep, 2-3epHosotl mamepual, 3-3aCIOHKA, 4-NPO6OO HONCA UBMETLYUMEIS,
5-noo1c- usmenvuumens, 6-kKamepa usmenbuumens, 7-usmenbyeHHbIl Mamepua.

B OyHKepe IBMKEHHS 3epHA MPOUCXOAUT C Tpe-
HHeM. JIBIDKEHUSI IO BHYTPEHHOW MOBEPXHOCTH OYH-
Kepe, KOTOpbIl 3aKaHYMBACTCS B HIDKHHUU KHIIBI BBI-
XOAHOW MOTpyOKu OyHkepa. I1 pu 3TOM MPOIOIIKH-
TENBHOCTh 3EPHOBOTO IOTOKA W MPHOOPETEHHBIN
CKOPOCT KOTOPOTO MOKHO CUHTATh HAYaIbHOU CKOPO-
CTBIO CBOOOHOTO IBMIKEHHE, a OT 3TOI0 MOMEHTA 0
JOCTUXKCHUA HOBCpXHOCTI/I HO)KCBOfI IINIACTUHBI ITIOTOK
majiaeT — TOJILKO CBOOOIHBIM BecaM. [Ipon3BoaUTEb-
HOCTh TAKOTO YCTPOMCTBA B OCHOBHOM 3aBHCHT OT Bpe-
MEHH IIepEMEIICHHS 36PHOBOIO TIOTOKA B OyHKepe- t1 1
BPEMEHH ITyTH, OT BBIXOJIa U3 OYHKEpa U MEXK/IY BBIXO-
JIoM OyHKepa JI0 HOXa U3MeNbInuTeNs - ).

Q=m/t=m/ (t1*+t2)

I'ne Q — NPOU3BOAUTENBHOCT,KT /CEK;

t-IPOI0IKUTENTHLHOCTD 36PHOBOTO MMOTOKA, CEK;

t1- Bpemst nepeMelieHus 3epHa B OyHKepe, CeK;

to- BpeMsi CBOOOJHOrO TajeHHs 3€pHA OT KOHIIA
narpyOKku BbIXoa OyHKepa /0 JIOCTHIKEHHS HOXKa -
y}:[apHI/IKa HU3MCIIBYNUTEIIA, CCK,

Omnpenenuts Cuily, ACHCTBYIONIYIO HA 3€pHO, U
CKOPOCTh €0 IBI)KCHUSI MOYKHO Ha OCHOBE U3BECTHOTO
3aKOHA KJIACCHYECKON MeXaHHKH. M3BECTHO, 4YTO Ha
n1000€e CBOOOIHO MaAroIee TeJI0 JeHCTBYET Chila Tsi-
JKECTH U OMPEIEICHHbIE CHIIbI COMPOTHBIICHHUS CO CTO-
POHBI CpEelbl, B KOTOPOW TEIIO JBHXKETCS. YpaBHCHHE
JBIJKEHUS YaCTHIbI, MMAJalolieii B HaOeraromeM Io-
TOKE, B 3aBHCHMOCTH OT BPEMEHH B OOIIEM BHJIE
MOJKHO 3aIKCATh CJICIYIOIINM 00pa3oMm:

2x
m- o mg-R )

rae: M —Macca 3epHa WK 3epPHOTO MOTOKa; K(;

R - cuna compoTHBIICHHSI, CO3aBaeMasi OKpYKaro-
et cpenoit; N;

g — yCKOpEHHE CBOOOJHOM IaJ€HUH, M/CeK?;

Korma 00beKT ABUKETCS, HA HETO BIUSIET OKPYKa-
I0111as1 Cpejia. B CBSI3U € 3TUM CHITa COTTPOTUBIIEHHSL, CO-

31aBaeMasi CpeIoi U JAeHCTBYOIIast Ha CBOOOIHO MMaja-
IOLIIee TEJIO BHYTPHU 3TOU CPEJIbl, ONPECIACTCS CIEIy-
oM 00pa3oM.

2
R = mkx )
31eck: M— macca 00BEKTa;
X — IMHEHHOE U3MEHEHHE;
K — BennunHa, XapakTepU3yIOIIas BIUSHAEC OKPY-
JKarollei cpenpl.
Ecmu noncraButs 3HaueHne R u3 mocnenueit dpop-
MyJIBI B popmyiy (1), momyanm:
" 5
MX = mg —mkx 3)
B 3TOM BhIpa)XKEHHH MBI IIOJIyYUM, €CITH Pa3aeiIuM
00e yacTu Ha m.
" 2
X =g—kx (4)
OmnpenenimM mepeMenieHne 3epHa U3 OyHKepa 10
MOMEHTa €ro MOMaJaHus Ha HOXH 10 BpeMeHH. J{is
ATOTO JOCTATOYHO PEIIUTH 3TO IU(PEepeHIaTbHOES

ypaBHEHHE JBYX (OPM M0 HAYaJIbHBIM YCIOBHSM, T. €.
x(0)=0ux'(0)=90.

X (t) = g —kx (t)* (5)

Jis yrpomieHus pemieHUs] STOr0 BBIPAKEHUS
yIpocTUM (POPMYITHUPOBKY MOCIECTHETO YPABHCHHS Y-
teM 3amensbl. X(t )= Z(t)

Ilocne caenaHHOM 3aMEHBI BMECTO ITOCIIETHEH
(hopMyITBI MOXHO HAITKCATh:

2(t) = g —kz’ (6)
DTO ypaBHEHHE JIOJDKHO yIOBJIETBOPSTH YCIOBUIO
7(0) = v0(t). DTO ypaBHEHUE OCHOBAaHO Ha BPEMCHHU

Ecmm 510 ypaBHeHune npoaudpepeHuupoBaTh, 1o
BPEMEHU TO MOJIyYUM:

dz
dt?

OTcro1a MOXHO HAITNCATh:

=g-kz* W)
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dz
dt)=——
(t) s ®)

I/IHTel"pI/Ipyﬂ MOoCJICaAHEC YPABHCHUE, ITOJIyHacM:

z—,/g/k .
_\/— T 9)

[oncraBus B mocnenuee ypapaenue ycinosue z(0)
=0 (t), Haitnem ko3¢ punueHt cl

1 ) —x/E+g
C, = In| =
2—./gk z+Jk +g

Takum 006pa3zom, yacTHOE pelieHue ypaBHeHMs (9)
OyneT cneayromum:

ook - )k - g)
(0, =k +9)(z -k - /g)

31ech:

t+c, =

(10)

=2t —[gk (11)

_ So—Vk-g
19()\/—+\/—

=ysglk (116)
Ecmn NPpUHATHL U 3aMCHUTH CUMBOJI Z Ha X’, TO
dhopmyiy (11) MOKHO 3amKcaTh CIEAYIOIIMM 00pa3oM:

bV +a)
- ezn/@

>0 (11a)

—-a (12)

dt 1(1
J‘—:—(—jln|y| =In|y-al+c, :—In
a p

e -a p

Takum o0Opa3oM, oOmiee pemieHHe BBIPAKCHHS
(13) Oymet cnemyrom
x=22In[ept —a]+ bt +c (19)
p
3nech: c=2abc,
VYunteBass HadanpHele ycnmoBusi X (0)=0 m x’
(0)=38=0,

O603HAUUB 37ECh 2t\/gk =P wu pasgenus

MepeMeHHbIe, MOXXHO BbIpasuth (opmyiny (12)
CIIEAYIOMINM 00pazoM:
2a
dx = b(l— dt (13)
e’ —a
HuTerpupys 3T0 BIpaKEHUE, TOTYIaeM:
dtm
X = bt+2abf (14)

pt
Ecnu Mb1 3amMmeHnM e =Y u npouHTerpupyeM

00e gacTH, 9TOOBI HAUTH BBIPAXCHUE MEJI0H MECTePKI
[dtm/(ept-a), MBI Oy HHM:

dy
dt=—
p(mJ 4
B 3toM ciyuae:
f L9 (16)
e”-a ply(y-a)

OTpeNieNsieTCss Kak BBIPAKEHHE WHTETPaIbHOM
MOABBIp&KEHNST B BBIpakeHWH (16) B BHIE MalbIx
npoo6eit. Eciiu Mbl HamuieM:

! = 1 + ! a7
y(y-a) ay a(y-a)
Torma Bepaxkenne (17) wMoxHO 3ammcarthb
CIIeIyIOLIMM 00pa3om:
a t
y—+c2:_ln‘e””‘——+c2 (18)
y ap a
c=-2 glnll —alu YacTHoe pelieHHe 3STOTO
ypaBHEHHMSI BBITTISLIUT CIIEAYIONMM 00pa3oM:
b |eM-a
X=2—In —bt (20)
p |1l-a

Ecnm 3aMeHHTh COOTBETCTBYIOIINE BBIPasKCHUS,
TO CTIEIMANbHOE penieHne BeipaskeHus (20)

X (0) = 0 u ycmoBus x' (0)=9=0 Oyzmer
CJIETYIOLIHUM:
9
_ a5
X =t g/k+kln e V¢ |(wyvk +g—v,vk +4/9)/2g (21)
[onyyeHHOE BBIpAXKCHHUE MPEICTABISIET COOOM ecnu MBI MPOUHTETPUPYEM 3TO

YPaBHCHUEC ABMKCHUA PACCTOAHUA 3€PHA, BRIXOAAMICTO
U3 ycThsl OyHKepa, JO MOMEHTa €ro MajeHus Ha
jomactu yctpoiictBa. Kak yxke TroBopwioch, B
peabHBIX YCIIOBUSAX BHEUTHEHW CHIION BO3JCHCTBHUS Ha
3epHO HAa PACCTOSHUU MEXIy OyHKEpOoM H paboueit
KaMepoil ABISCTCS CHJIa COIPOTUBIICHUS, CO31aBacMast
BO3AYXOM IIpH CBOOOJHOM TEYCHUM 3epHA. BimsHue
BO3/yXa Ha CBOOOJIHOE MaIcHUE 3ePHA OYSHb MAJIO.

HOBTOMy B IMMPAKTUKE €0 MOXXHO HE€ YYHUTBHIBAThH.
B »toM cnywae ¢opmyny (3) MOXHO 3ammcaTh
CIIeIYIONTYM 00pa3oM.

X =9

(22)

muddepeHranTb,HOoe YpaBHEHHE JIBYX TOPSIKOB, MBI
TTOJTYIHM:

X = gt + Cl (23)
158
2
X=%+CJ+C2 (24)

3nech, yuutsiBas ycnosus x(0)=0 u x' (0)=9,
MOJKHO HaIlHCaTh:
t°
Lt

X="—+0
2 0 (25)
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B ciygae, korzia 3epHO IOJAa€T TOJIBKO CBOUM COO-
CTBEHHBIM B paccrosiaue h2 Mexay Beixona coruio OyH-
Kepa M KoKa yJapHUKa IPONICHHBIH IyT OyAeT

2

gt
h,=x=7%"

U3 popmyist (25) u (26) BHIHO, YTO PACCTOSHUE
¥ BpeMsI IPOHACHHOE 36pHOM B OYHKEpE pa3HbIe, HO HX
CYMMBI BXOAUT OIpEAENAIoIell KOMIOHEHTHI MPOH3-
BOJMTEJIILHOCTH YCTPOHCTBO, KOTOPBIX HEOOXOIUMO
y4ecTb IpU Pacy€T U OLEHKE IMPEUMHUIIECETBE HOBOTO
YCTpOMCTBaA.

VYka3zaHHBIE pe3yIbTaThl aHAJIH3a HAaMU ObLUIN HC-
MOJIB30BaH MPU OOOCHOBAHUM IMApaMeTPOB MUTATEN
HOBOTO POTONIHOHHOTO 3€PHOAPOOMIBHOTO yCTPOH-
CTBa C HOKOM- YAApHHKOM, KOTODPBII yCIIEIIHA MPO-
IIe7 TOCHCIBITaHMHM B A3sepOaimxanckor ['ocynap-
CTBEHHOM MalllMHA UCTIBITATENBHOM CTAHIMH U ITEPENO-
JIOKEH K IPOU3BOJICTBA .
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1.AHanu3 NUTEpaTypHBIX AAHHBIX IOKa3bIBaCT,
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BOJUTEIBHOCTH IJIS MOJa4M MaTepuana ¢ OyHKepa K
paboueMy oprany U3MEJILYHUTEN, IIeIeco00pasHa ocy-
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9Ta MPOCT B KOHCTPYKLIUU H SKOHOMHYHO TI0 3HEPIro-
noTpeOIIieHue.
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Abstract
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The modal distribution, as a part of the quadrilateral model, is the subject of analysis in this paper. We use
the software tool PTV VISION VISUM, which is the world's leading software for traffic analysis, forecasting, and
data management, accurately modeling all traffic participants and their interactions. This paper will outline the
steps involved in the analysis of private traffic. It includes the placement of nodes on a predefined surface, the
creation of a traffic network with links, zoning, and the development of a demand model. Furthermore, we will

explain the calculation of modal sizes and forecasting.

Keywords: model, planning, forecasting, software

PTV Vision VISUM is the world's leading soft-
ware for city, regional, and national traffic analysis,
planning, forecasting, and data management. It is a
comprehensive, flexible macroscopic software system
designed for multimodal analysis, encompassing all
types of transport, including cars, trucks, buses, pedes-
trians, and bicycles. [1] Macroscopic traffic models for
the creation of transport demand are widely used in traf-
fic engineering for the analysis and assessment of the
projected transport system, traffic operations, the selec-
tion of alternative solutions, forecasts of transport de-
mand, etc. They are simpler to apply, cheaper, more ef-
ficient, faster, compared to the analyzes and tests that
are performed directly in the field. They serve to ana-
lyze multimodal and intermodal strategies, which can
model all existing types of transport.[2] When planning
traffic in urban areas, traffic engineers face a challeng-
ing task. Traffic and planning are intrinsically linked,
as roads must be planned before traffic can exist. Even
after a road is well-planned, ongoing reconstruction is
often necessary for future years. PTV VISUM contains
three essential components: the demand model, the net-
work model, and the travel impact model. [1] VISUM
contains the demand model, the network model and the
travel impact model. In this paper, the emphasis will be
placed on private transport in the city of Prilep, with the
application of the PTV VISION VISUM software tool,
a background of the city will be created with pre-edit-
ing and saving in a suitable format, the placement of
nodes that indicate the location of the intersections, be-
ginning and end of the thoroughfares where we set the
type of intersection, the links indicate the traffic net-
work, zoning of the city from 18 internal and 3 external
zones towards entry-exit routes, with special land uses,
the connectors show us where we have the greatest de-
mand for travel, creation of the transport demand model
where we define the four-level model, we define the
purposes, calculation of modal sizes where we define

the generation and distribution factors, the skim matrix
and the rewriting of the trip for private transport, the
forecast of transport sizes using the matrix intended for
home-work where we have the most trips. [6]

2. General data for Prilep city

The municipality of Prilep is located in the central
part of the southern region of the Republic of Macedo-
nia. It covers the Prilep field, which makes up the north-
ern part of the largest valley in Macedonia - Pelagonia,
Trojatka Valley and the area of the city of Prilep.
[5]Through a modern regional road, Prilep is connected
to all tourist centers and larger cities in the Republic of
Macedonia, especially to the border crossing Medzitlia
through Bitola to the Republic of Greece, to Krusevo,
as well as to the Prespa-Ohrid tourist region. The mu-
nicipality occupies a total area of 1,195 km2 and is the
largest municipality in Macedonia in terms of area. Ac-
cording to the 2021 census, it has a population of
69,025.[4]

2.1 Laying of the substrate, drawing of the traffic
network, zoning and connectors

By placing the base of the city of Prilep in the soft-
ware and a scale of a previously determined length, the
next step is drawing the traffic network. We could de-
fine it as a set of nodes (nodes), which represent the in-
tersections, stations, stops and links (connections), that
is, the road and railway network on which the traffic -
transport activity is carried out. Figure 2.1.1 shows the
nodes and links placed. Zoning is the very procedure of
determining and delineating the zones of the city. They
are the source and destination of travel in the transpor-
tation network. The city of Prilep is divided into 18 traf-
fic zones and 4 external ones towards the entrance and
exit routes of the city.[7] Figure 2.1.2 shows the delin-
eated zones of Prilep city. Connectors have the function
of connecting the traffic network to the zones. Figure
2.1.3 represents the connectors in place.
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2.2 Creation of the demand model
In this step, the transport systems are first set up,
the purpose of the zones is entered (home - work, home
- school, home - shopping, home - rest, home - business
road, home - not home, freiﬁght transit and individual

e 50 v

traffic), the period of analysis (top class), creating ma-
trices for all purposes and entering data into them, call-
ing and choosing a four-stage model.[8] Figure 2.2.1
shows the choice of four-stage model.
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2.3. Procedures for the calculation of modal
sizes for private traffic in the city of Prilep

Calculation procedures are the most important part
of a model. Here we do the generation of the trip, the
distribution and rewriting of the trip, where we enter the

ot s e D Scspts Wodons 1 cehac v

factors of attraction and production of the trips, the at-
tributes are called, a Skim matrix is created that is re-
sistant to all obstacles that would appear on the links.
Creation of the private traffic and calculation of the
modal sizes.

FT=T % e - 33

H B b BMITERTEONR-
IR EE

Fig. 2.3.2 Presentation of the modal sizes for the city of Prilep

2.4 Forecast of transport demand for private traf-
fic in Prilep city in the coming years

The transportation demand forecast is made in or-

der to see how the transportation demand will increase

or decrease in a certain period of time. Projected values

e 70 “ "8 |

3. Conclusion

Prilep is a city that has a well-built and connected
traffic network, where the needs for travel are met with
different transportation systems. The development of
private journeys along the primary traffic network, train
journeys along the built railway network and public city
transport according to a pre-determined timetable, price
and route of movement. With the help of the software
tool PTV Vision VISUM, which is a professional soft-
ware for traffic planning and detailed display of all
modes of transportation, trips with private vehicles and
public transportation, [3] a calculation and forecast of

for the traffic load of a particular city are a challenging
task for any individual, and especially for a traffic en-
gineer. The fastest and simplest traffic flow forecasting
procedure is provided by the PTV VISUM software.[9]
Figure 2.4.1 shows the 10-year forecast values.

? e s AN )
Fig. 2.4.1 Forecasted sizes of transport demand in Prilep city

the transportation demand for the city of Prilep was per-
formed. In the first part, for the private transport, a base
of the city of Prilep was set up, a scale, we created the
transport systems (cars and freight transport), we drew
the traffic network of the city from thoroughfares and
intersections, we performed zoning and installation of
the connectors that are the guides of the transport. de-
mand. In the part where we created the model, we set
the purpose of the zones, the matrices of the trips be-
tween the zones, the selection of the standard four-level
model, the period of analysis and the selection of pri-
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vate traffic. The procedure for the calculation and fore-
cast of the transport demand is the most important part
where the output results are obtained, ie the current and
future demand for transport. We can conclude that pri-
vate trips on the traffic-transportation network of the
city of Prilep predominate. The largest number of pri-
vate trips are on the entrance-exit routes of the city and
in the central city area, where the most numerous activ-
ities for meeting human needs are concentrated.
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