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OF LIBRARY PREMISES AND BUILDINGS

Ko3tok Bnaoucnasa Bonooumupisna
mazicmpanm kagheopu apximexmypu ma
npocmopogoeo nianysanns ©ABJ]
Kpuoicaniecokuit Onexcanop Anamoniiioguy
K.apx.,0oyenm kagheopu apximexmypu ma
npocmopogoeo niamnysanns ©ABJ]

Hayionanvuuii asiayitnuii ynisepcumem, Kuis, Yxpaina.

CYYACHI TEHJEHIIII Y BUKOPUCTAHHI ITIPUPOTHOI'O
OCBITJIEHHSA BIBJIIOTEYHUX NPUMIIIEHD I BYIIBEJIb

DOI: 10.31618/ESSA.2782-1994.2021.1.73.114

Summary. The principles and methods of forming a comfortable lighting environment of reading rooms and

bookstores of libraries by means of natural light are considered. Examples of the use of the "overhead" system in
world practice are given. The factors influencing the quality of natural lighting of library premises and buildings

are determined.

AHoTanisg. PO3rsiHYyTO NPUHIMON Ta METOAM (OPMYBaHHS KOMGBOPTHOTO CBITIOBOIO CEpEIOBHIIA
YUTAIBHUX 3aJIIB 1 KHUTOCXOBHUIII 0i0JioTeK 3acobamMu MPUPOIHOrO CBiTiIAa. HaBeaeHO MpUKIIa i BUKOPUCTAHHS
CHCTEMH “BEPXHBOTO CBiTJIa” y CBIiTOBIil npakTuii. BusHaueHo dakropu, siki BIUIMBAIOTH HA SIKICTh TPHPOJHOTO

OCBITIICHHS 010JTI0TEYHUX MPUMIIICHB 1 Oy TiBEIb.

Key words: architecture, natural lighting, library buildings, library comfortable space.
Kouosi crnosa:apximexmypa, npupoorne ocgimienns, 6ibniomeuni 6yoini, 6ioriomeunutl KomgpopmHuil

npocmip.

HocTtanoBka mpodaemu. OIHIEI0 3 OCHOBHHX
GbyHKIIN AissibHOCTI 610i0TeKH (LIKLIBHOT, BY31BCHKOT,
IPOMaJIChKOI TOII0) € 3a0e3neyeHHs] KOM(POPTHUX YMOB
Juisi yntanHs. CBITIIO, TPUpOJIHE 1 INTy4YHE, BiJirpae
BOXJIMBY POJIb Ul CTBOPEHHS OE3MEYHMX 1 SKICHUX
YMOB JUIs Tpaii, HaBYaHHA 1 BIAMOYHHKY B
6i0TioTeYHOMY CEePEIOBHIIL. Henocrathe i
HEpIBHOMIpHE OCBITICHHSA MOXE CTaTH TPHIUHOIO
HaJIMIPHOTO HAaNPY>KEHHsI 1 BTOMH HE JIMIIIC OPTaHiB 30Dy,
aJie i BChbOTo OpraHizMmy.

Consiune TIPOMiHHS, TIOTPATUISIOUN B
NPUMILIEHHS, MOXXE BUKJIMKATH SIK TIO3UTHUBHY, TaK 1
HeraTHBHY peakiifo. [IpsiMe CcoOHAYHE TPOMiHHSA,
MOTPAIUIIIOYM B 04l Oe3MocepesiHhO BiJl COHIL a0o
BiIOMBAIOYNCHh BiJ TMOJIPOBAHOI YH  TUISHIICBOI
MOBEPXHI,  BHUKIHMKAE€  3aCIiIUICHHS,  MOTipIIye
CHpuiHATTSA cepenosuila. HempaBmisHa opieHTAIlis
6i0mioTeynnx OyziBens Ta IXHIX BIKOH CIpHsE
HeperpiBy NPUMINIEHb B JITHI MicCsli 1 CTBOPIOE
HECHPUATINBI yYMOBM JUIA Tpami i BiINOYHMHKY B
6i6sioTerti.

Came TOMy miJl 4Yac TpOEKTyBaHHS Oi0OmioTek
OCHOBHY yBary HeoOXiTHO CHpsIMOBYBATH,
Hacamrepes, Ha 3a0e3MedYeHHs ONTHMAIBHHX YMOB

30poBOi poOOTH. 3pO3yMiNo, IO TAKE IPOCKTYBaHHS
notpedye sikicHoi HaykoBoi Iiathopmu, siKa,
HacamIepes, NMOBUHHA IPYHTYBaTHCs Ha (axoBHx
HAYKOBHX  pO3BiJKaX, Mpaipsix Ta  JAUIBHOCTI
BiJIOBIIHUX CIIELIAIICTIB.

AmHauni3 nociizkenb Ta myoaikaniii: Temi cBitiia
B IPOEKTYBaHHI 0101I0TEYHUX NPHUMIllIeHb 1 Oy/iBesb
MIPUCBSYCHI Mpalli TAKUX HAYKOBIIB, sk /1. Jlazapes [1],
@. TMamenko [2], M. Haunuwur [3], A. Illunanos [4], A.
Aanro [5], ®. Jleitron i JI. Bebep [6] Ta iHmIHX.
OKpemMHM ITyHKTOM BHJIiJICHE OCBITJIICHHS 0101i0TeK B
HOpPMax IUIaHYBaJbHUX EJIEMEHTIB KMTJIOBHX 1
rpoMasickkux crnopya 1948-ro i 1976-ro pokiB
BUIYCKY. AJile 4YHMHHMKMA BIUIMBY Ha TPHPOIHE
OCBITIICHHS PO3TIISIAI0THCS BIZIOKPEMJICHO,
BIAMOBITHO 10 BY3bKMX 3aBllaHb, a iX I1HTETpOBaHA
OLIIHKA — PO3TJISIHYTA, aJle He JIOCTATHBO.

Merta gociaizKeHHsI: IPOaHATI3YBaTH TIPUPOJTHE
OCBITJICHHS 010T10TE€YHNX NPUMILIEHb 1 Oy1iBeIb.

Bukiiag ocHOBHOrO MaTepiajy I0CJTiIKeHHS.
OCBITJIEHHS — II€ OJMH 3 HaMBaXXJIMBIIIUX 1 BOIHOYAC
JUCKYCIHHMX eJIeMEHTIB (OpMyBaHHS SKICHOTO Ta
koMmdopTHOro ©6ibIioTeYHOr0 TpOCTOpy. Xapakrep
OCBITJICHHS 3Ha4YHOIO MiIpOI0 BH3HA4Yae 30pOBE
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CIPUHHATTSL JOBKULIA. AJe, SKIIO NPH CTBOPEHHI
30BHINIHBOI apXITEKTYpH 30A4YMH TOBUHEH JIMIIE
MPaBIJILHO BPaXxOBYBATH iCHYIOYl YMOBHU IPUPOJHOTO
OCBITJICHHS 1 BMIJIO 3aCTOCOBYBATH iX, TO B iHTEp €pi
BiH CaM CTBOPIOE OCBITJICHHS: TWPUPOJHE — 3a
JIOTIOMOT0K0  ()OPMH, BEIUYMHH 1  PO3MILICHHS
CBITJIOBHX TIPOpI3iB; IITydHE — 3aBASKH XapakTepy,
MOTY>KHOCTI 1 pO3MIIIEHHIO CBITHIIBFHUKIB [4]. Y mpoMy
BUMIAKy OCBITJIIGHHS CTa€ JOAATKOBHM 3ac000M
opraHizamii BHYTPIIIHBOTO MPOCTOPY OKPEMOTO
TpUMIIIeHHS 91 OyIiBIIi 3aranoMm.

VY 6ibmioTeunux OyMiBISX NMUTAHHA OCBITICHHS
BUMAaraloTh HaWOULIbIIOT yBarm TmpH  BHUPILICHH]
CBITJIOBOTO CEpENOBHIA CaMe YHUTAIBHUX 3aliB 1
MPUMIIICHB JJ1s1 30epiraHHs KHUT. AJie SIKIIO YUTaTbHAN
3aJ TIOBMHEH 3a0e3reuyBaTH JOCTaTHE ¥ sIKICHE
NPUPOJIHE OCBITJIEHHS JJII KOXKHOTO POOOYOro MiCIIs,
IO O3HAaYa€e BiJCYTHICTh Ha MOBEPXHI POOOUOTO CTOIY
BIIONMCKY Ta TiHEH, TO B KHUTOCXOBHIII OCHOBHY yBary
3BEPTAIOTh HA YCYHEHHS IOCTYIy 1O HBOIO IIPSMOTO
COHSTYHOTO CBITJIA, IIKITTMBOTO IS KHIKKOBOTO (DOHITY.

[IpuposHe OCBITICHHS YHTAJIbHHX 3B MOXE
OyTu 60koBHM 1 BepxHiM. Ha BHOip MeTOIy OCBITIICHHS
BIUIMBAIOTh PO3MIPH YHMTAJBHUX 3aliB Ta IXHE
PO3MIIIICHHST B cropyai Oibmioreku. UuTampHi 3amu

HEBEJMKHUX PO3MIpiB, OJM3bKI 3a BEJIMYMHOIO 1O
KUTJIOBUX  IPUMILIEHb, MOXYTb OCBITJIIOBAaTUChH
BIKHaMH, PO3MIIIEHUMH Ha piBHI po0OoYoro croiy,
OJTHaK KUIbKICTh, po3Mipu i (opma BIKOH TOBHHHI
BIJIMIOBIJIATH CBITJIOTCXHIYHUM BUMOTaM, SIKi CYTTEBO
BIJIPI3HSIFOTBCS Bifl BHMOT J0 MOMIOHUX >KATIOBUX
MIpUMIIIeHb (Koe(ili€eHT TOPU30HTAIBHOI OCBITICHOCTI
KUTIOBUX KiMHat ctaHoButh 0,5 %, a pobouoi
IUTOLIMHY B YTaJIbHUX 3a1ax 1,25 %). 3i 30iapleHHsIM
PO3MIpIB YMTANBHOTO 3ay MOTPIOHO ITiABUIITyBaTH
piBeHb BIKOHHHX TIpOpi3iB, ab0 K, SKIIO JO3BOJISIE
IUIaHyBaHHS, BUKOPUCTOBYBATH JIBOCTOPOHHE
MiBUIEHE po3MilleHHs BikoH. Ile nmae 3mory
3a0e3rneunTH HEeoOXiTHEe PIBHOMIPHE OCBITJICHHS IIO
BCii rutormHi 3amy [2].

II{o cTocyeThCst BEpXHBOTO OCBITICHHS, TO HOTO,
SIK TPaBWJIO, BUKOPHCTOBYIOTH B YHTAJbHUX 3allax
BEIMKNX PO3MIpiB, Ta ¥ TO JWIIe B THX, SKi
pO3MIIIYIOTECA Ha BepxHIX mmoBepxax OymiBmi. [lo
HEIONIKIB Takoi CHCTEMH OCBITJIICHHS Halle)KaTh
KOHCTPYKTHUBHA CKJIAIHICTh, BOXKKICTh B €KCIUTyaTawii
[ OYHMILECHHI, MOXKJIMBICTh YTBOPSHHS KOHICHCATY Ha
BHYTpIIIHI TIOBEpXHI CKJa, a TaKo HeOe3meka
BUHUKHCHHS BiZOIHCKIB.

A ttee d ae -

Ta mompm yci HEIOJNIKH, CHUCTEMY BEPXHBOTO
OCBITJICHHSI BCE XX TaKH BUKOPHCTOBYIOTH y CBIiTOBIiH
MpakTUIi. 30KpeMa, BEIMUYE3HUI BHECOK y PO3BHTOK
CHUCTEMH BEPXHBOTO OCBITJIEHHS 3pOOHMB (hiHCHKHUI
apxitekTop AnBap AanTo, SKMH IS 3a0e3MeueHHs

. "‘--I* ) h i..-a._
Puc. 1. Micvka 6ibniomexa y Bubopa3i.

PIBHOMIPHOTO OCBITJICHHS i TOCATHEHHS KOM(pOPTHOTO
CBITJIOBOTO CEPEJIOBHIIA B YNTAIBHHUX, MYy3€HHHX Ta
IHIMMX ~ TOMIOHMX  MPHUMINICHHSX  3alpOIOHYBaB
PO3MICTUTH JDKEpEeo CBIiTIa Ha CTemi. Auie, OCKiIbKH
BEPXHE CBITIIO
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€ HAATO PI3KMUM, e CIPUYMHHUIO HEOOXIJHICTh
BUKOPHUCTAHHS creniaJbHUX, PO3CIIOBAIBHUX
npwiIaiiB s Horo mom sikmeHHs [S]. 3 1i€ro MeToro
Aanto po3poOUB cUCTEMy OE3TIHBOBOTO OCBITIICHHS,
BJIAIITYBABIIM B CTeJi Michbkoi 0ibmioTeku y Bubopsi
57 kpyrimx JixXTapiB, OCHAIICHUX TakK, IO Yepe3 HUX
MIPOXOANTE PO3CisHEe AeHHe CcBiTI0. CBITIIOBHHA OTBIip
sIBIIsiE COO0K0 OETOHHUIT KOHYC AiamMeTpoml,8 M, B siKoMy
KpIMUTBCS TOBCTHH, KPYTJUH, MNBHAH JUCT CKJA.
OcoOIBICTE TaKOi KOHCTPYKIIii MOJISTAE IIIe ¥ B TOMY, IO
CKJIO KpinHUThCs10e3 Oy Ib-IK01 paMu, TPUMAIOUHCh JTUIIE
3aBIAKU CBOiM Basi. CTPyKTypamux JiXTapiB yTBOPIOE
€IMHY CHUCTEMYy BEPXHBOTO OCBITJIICHHS, TOJIOBHHI
TPUHLIMIT SIKOT MOJISTae B TOMY, 11100 NPOMEHi COHLIS, SIKi
HOTPAIUIIOTH MIIKYTOM 52 TpajfycH i HIK4Ye, He MOTJIN
OpsIMO MOTPAIUIATH B HpuMimieHHs. OTKe, BIPOIOBXK
BCBOTO POKY B 3aj1aX 0i0JIIOTEKH 3a0e3Meuy€eThes M SIKE i
PO3CisiHE CBITIIO, — CaMe Take, sIke TIOTPiOHEe TS YATaHHSA

djEHEHzﬂﬂt:l

(puc. 1). JIo Toro »x, sk 3a3Hayae caM apXiTEKTOp,
PO3pO0OJIEHHS. CUCTEMH BEPXHBOTO OCBITJIIEHHsS Oyia
CIpSMOBaHA Ha BUPINICHHSA JBOX BIJAMIHHUX 3a
XapaKTepOM 3aBIaHb. 3aXUCTUTU KHUTH BiJl MPSMOTO
BIUIMBY COHSYHHMX MPOMCHIB 1 JOCATTH TaKOro
HAWKpamoro Juis OdYell OCBITICHHS, MPH SKOMY
HE3aJIe)KHO BiJl PO3MIIICHHS KHUATH 1 KyTa 30pydnTada
TIOBHICTIO 0 YHEMOJXKJIMBIIIOBAJIOCh YTBOPEHHS TiHEH i
OmikiB. Y CBOill mpakTHIi Aanto HEOTHOPa30BO
BUKOPHCTOBYBaB TIPHHIMMIT OCBITJICHHS 010JTi0TeUHHX
TIPUMIIIEHB3a JOTIOMOTOI0 BEPXHBOTO CBiTiIa. BakaHHA
JOCSATTH KOM(OPTHOTO CBITIIOBOTO CEpEAOBHINA i
BUIBHOT apXiTeKTypHOi hopMu OyAiBIIi AAJIO HOIITOBX JI0
CTBOPCHHS JIIXTAPIB-NIACTOK JCHHOTO CBITJIA, SKI CTAIU
HEBIJ'EMHOI0  YaCTHUHOIO YUTATBHUX 3aJiB
Bisutono1ioHoi  (opmu  Gibmioreku B CelHsHOKI

(puc. 3).

—

0
Puc.2. Micoka 6ibriomexa y Bubop3si

Y  cBoiii mpakTHIi  AanTo  HEOJHOPA30BO
BHUKOPKCTOBYBAB MPHHIMII OCBITJICHHS Oi0Ji0TCYHNX
MPUMIIIIEHB3a JTOTIOMOTOI0 BEPXHBOTO CBiTNA. bajkaHHs
JOCSTTH  KOM(OPTHOIO CBITJIIOBOrO  CEpeloBHINA i
BUIBHOT apxiTeKTypHOi (hopMu Oy TiBIII 1aJI0 TIOIITOBX JI0
CTBOPEHHS JIIXTAaPiB-MIACTOK JCHHOTO CBITJIA, SIKi CTAIN
HEBix €MHOIO YaCTUHOIO YUTAIBHUX 3aJ1iB

BisutonoioHoi  opmu  GiGmiotexkn B CelHsHOKI
(puc. 3). Y Gibmioreui IlosiTexHiYHOrO IHCTHTYTY B
OranieMi apXiTEKTOp BUKOPHCTOBYE JIIXTapi Pi3HOTO THITY,
30KpeMa — IIaCTKH COHSYHOIO CBITJIA, SIKI OpPraHidHO
JOTIOBHIOIOTH iHTEp €p. BapTo 3a3HauuTH 1 AOIiIBHE
BHUKOPHCTAHHS B 0610110Telll CTPYKTYpPHHUX BIaCTHBOCTEH
CBITJIA: YMWTAJbHI 3aJM, MPUMILIEHHS KaTajory i
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aOOHEMEHTY YTBOPIOIOTh CHCTEMY €IMHOTO IIPOCTOpY, a
Ppi3HE OCBITJIEHHSI Bi3yaJIbHO JIJIUTH LIeH ITPOCTip Ha OKpeMi
vacTuHH (puc. 4).

[MoniOHuif TPUHLMI TPUPOTHOTO OCBITIECHHS
YUTAIBHOTO 3ally 3a JOIOMOIOI BEPXHBOT'O CBITIA
BUKOPHCTAJIH 1 B HOBii OnexcanapiiiceKiil 610mioreni
B €runti. Ciopyay 6i6mioTexn moOyaoBano y dhopmi
3pi3aHOTO MIITIHAPA, CKIC SKOTO BUKOHYE POJIb Iaxy.
[loBepXHs BENMYE3HOTO IOXMIOTO IHCKY JAaxy
MOJiIeHa Ha PiBHI YacTHHHW, IO YTBOPIOIOTH
OpPTOTOHANIFHI BIKOHHI CTYJNKH, KOXHa KIITKa SKHX
JIOJATKOBO TOiJIeHa IO AiaroHam. Taka CTpyKTypa
Jaxy Haragye Baduro, a caM JaxXx YTBOPIOE Hal
YHUTAJIBHUM 3aJIOM CBITJIOBHH JiXxTap y a (opMi oka,
SIKA PIBHOMIPHO PO3Cit0€ COHSYHE MPOMiHHS (pHcC. 5).

3pa3kaMu 3aCTOCYBaHHS CKJIJHIIINX METO/IIB
BIOCKOHAJICHHS ,,apXITEKTYypH CBITIa” € TaKoxX
0i0miotexkun B Pomaniemi, Operoni, CeiHsHOKi, 1€
AanTo BUKOPHCTAB HE JIMIIE BEPXHE OCBITICHHS, aje i
TIpHUHIHI (HOPMOTBOPUOTO BIUIMBY CBITIa HA 00’ €MHO-
MPOCTOPOBE pilmIeHHs IuX OyniBenb 3araioMm [5, 7].
Tak, Hampukian, B OiOmioteni micta PoBaniemi i B
yVHIBepCUTETChKill Oibmiorerti B OperoHi Bxe He

O

JixTap, a popma CriopyJu JIOBUTH 1 PO3IOALISE CBITIIO,
PO3KPHBAIOYKCH BIsSJIOM Y OiK COHIIS.

CkJajHi, JUHAMIYHI IIPOCTOPU YNTAJIBHUX 3ajIiB
BHIIIE3TaJaHuX  OIOMIOTEK CHPUSIOTH CTBOPCHHIO
PO3CISHOTO CBiTJIa IUISIXOM 0araTtopa3oBOTrO BiOUTTS
BiJ IomMH CTiH icTem. CBiTio B iHTep’epax LUX

cCopya  crae  He  Jume  (QyHKIIOHAIBHOIO
HEOOXINHICTIO, ajle 1 BaXJIMBHUM €CTETHY- HUM
(akTopom.

Jemo iHIIOrO MigXomy TPH BUPIMICHHI NMHTaHb
MPUPOJHOTO OCBITICHHS BHMAraimTh IPHUMIOICHHS
kHurocxosum.  Ilo-mepmre,  mpuMileHHA Ui
30epiraHHs KHHI HE HOTPeOyIOTh TaKOro SKiCHOTO
OCBITJICHHS, K YHTANbHI 3amu. ToMy 3a KOehillieHT
ocBiTneHocti TyT Oepyth 0,5 % — MiHIMYyM,
PEKOMEHJIOBAaHHMI  JUIi  OCBITJIGHHS  CKJAMIB i
MIPUMILIEHB, SIKI HE BUMAraroTh pO3pi3HEHHs JeTajeH.
Take OCBITIIEHHS BUKOPHCTOBYIOTH 3[eOiJBIIOTO B
KHUT'OCXOBHIIIAX MarasuHHOTo TUIy. KHurocxosumia 3
AITbKOBHUM PO3MILICHHAM CTENaXIB, AKe
3aCTOCOBYIOTh B NPHUMIIMIEHHIX U1 1HIWBITyaTbHIX
3aHATH 1 NPU BUTBHOMY [OCTYIi YHUTAYiB A0 KHUT,
MalOTh iHINI, CHPUSATIUBINI YMOBH IIPHPOTHOTO
ocBiTieHHs [2].

Puc.3.Fioniomexa 6 Cetinsiioxi: a — ¢ppacmenm ¢acaoy,; 6 — nian
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Puc. 5. Onexcanopiiicoka 6ibiniomexa:
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a — eonoenull ghacad; gpacmenm inmep 'epy
Puc. 6. Hayionanvna 6idiniomexa @panyii.

[o-mpyre, sk BXe 3raayBajiocsi BHUILE, MNpsMe
COHSIYHE NPOMIHHS ILIKIJUTMBO BILIMBAE Ha 30€pPEKECHHS
KHIDKKOBOTO (DOHITY, OCKIUJIBKHM CHpUSIE BHIBITAHHIO
¢bap6 i pyiiHyBaHHIO Tamnepy. ToMy KHHUTOCXOBHIIA
3aKpUTOrO THIY, SIK MPaBWIO, pPO3MIIYIOTh Y
MOiABAIbHUX  MPHUMIMICHHAX, Yy TMPUMIMICHHIX 3
HEBEJIMKUMH BiIKOHHHMH OTBOpaMH a00 X OPI€HTYIOTh
BIKHAMU Ha MiBHIY.

3  npobimeMoro  HagMIPHOTO  OCBITICHHS
MPUPOTHUM (COHSYHHUM) CBITJIOM 3iTKHYJHCS IIpH
eKCIUTyaTalii HoOBOro KoMmiuiekcy HarioHambHOT
6i6miorexn dpanii. Piv y Tim, 0 HA KHUTOCXOBHUIIE
0101i0TEKH, SIKE PO3MILIYETHCS B YOTUPHOX OKPEMO
CTOSIYMX BeXax, MOOYJOBaHMUX 3 IIPO30POr0 CKIA,
MOCTIHHO JIIOTh HPSIMI COHSIYHI POMEHI, SIKi He JIUIe
3ry0HO BIUIMBAlOTh Ha 30€pekeHHs KHHT, aje M
3aBaXKarOTh poOOUOMY mporiiecy 6idmioTeku. [Ipobdiema
BHHHKJIA Yepe3 Te, 10 NPH MPOEKTyBaHHI 0i0mioTexn

UBRARY

He OyJI0 BpPaXOBaHO EJICMEHTAPHUX CBITIOTCXHIYHHUX
BUMOT. AJDKe 3p03yMiJIO, IO LINKOM CKJISIHA OYIiBIIs
He 37aTHa 3a0e3MeYlTH KHUTaM HaBiTh HaiMEHIIOTro
3aXHCTY BiJ NPSIMUX COHSYHUX MPOMEHIB, a HaJAMIipHE
COHSIYHE CBITJIO MOXE IIPH3BECTH [0 MeperpiBy
MPUMILIEHb Takoro kHurocxopuma. OkpiMm TOrO,
apXITEKTOp CKISHOI 0i0I0TEKH He BpaxyBasB IIIe OHIET
3arpo3u Ui 30epeKeHHs KHUT — IOSIBU KOHICHCATy Ha
BiKHaX. Yci TOMHWIKH, JONyIIEHI Imix dac
MIPOEKTYBaHHS, OyJI0 BHIIPABIEHO BKE IICIHIS TOTO, SIK
OyniBHHITBO Oi6mioTekn Oyno posmouare. Yorupu I'-
noJi0HI CKIISIHI BEXi, SIKi CHMBOJI3YIOTh BIIKPHTI
KHUTH, [AJAIACS  3arajbHid  KPUTHIN  MICIHsA
3aCTOCYBaHHS B HHUX JKar03i, SIKI XO4Yl 3aXHIIAIOTh
KHUTO30IpHIO  BiJI  COHSYHOIO  CBIiTJa, MpOTe
CIIOTBOPIOIOTH OCHOBHY 1/ICI0 3arajbHOro 00pasy
6i6miorekwu. [7,3.].

Puc. 7. Bioriomexa [lexxama Jlonoon.
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Binpomkenns OputaHchKoi 6i10J1i0TEeYHOT cripaBu
novanocst 2000 poky 3 BIIKPUTTS HOBOi 0iOIIOTCKH B
OJTHOMY 13 3aHe0aHuX paiioHiB MicTa. Ha Tuii 6arathox
coljanbHUX IpoOieM OibyioTeka HaBpsa 4u Oyia
TOJIOBHUM TMPIOPUTETOM, aje 3aBIsIKU CHEPriiiHii
mparii apxitrekropa Bimma Ancoma HoBa OymiBis
3'sBracst Ha Mami micra (puc.7). Bxke B mepmmii pik
0i0mioTeKy BiABimanMM TOHAA MIBMUIBHOHA IIOACH, i

MIPOCKT OTPUMAB IPECTHXKHY apXITEKTYPHY IpEMito
Crepuninra. Byaisast y ¢opmi nepeBepHyToi Jitepu L
LIBHJIKO CTaja MICIIEBOIO MaM'ITKOI, ane, MadyTb,
HalOUIbIIO] yBarw. 3aciiyroBye il YJIbTpacy4acHHI
iHTep'ep. Bcepenuni OyniBns Haraaye, paniie Yijui-
ayT-30HY Y MOJHOMY HIYHOMY KJIy0i i 3aBJSIKH I[OMY
MOBHICTIO 3MIHFO€ HaIIIe YSBJICHHS Tpo 6i6mioTeky. [7].

Puc. 8. bibniomexa m.bepnin.

Komn Hopmana ®octepa 3ampocuiu po3pooutu
J3aiftH HOBOI 0i0mioTeku st BinmbHOTO yHIBEpCHTETY
Bepnina, BiH mo4aB MipKyBaTH Haa TUM, JI€ JIFOISIM
HaWOibIIIe 110100a€ThCs ynTaTh (prc.d.)

Bin ysBUB c00i 3aTUIIHUI TPOCTIp, 3aTUTHA
MPUPOTHUM CBITJIOM, YSIBUB JIIOJJHY, K2 BMOCTHIIACS
Mg JepeBOM 1 YHTa€ KHWXKKY, CTOpiHKaMHU SKOT
CKauyTh COHs4HI 3aifunku. Came Taky armocdepy
YMHPOTBOPEHHSI BiH 1 BUPIIIMB BTUIMTH B HPOEKTI
6i6miorexn. IloOymoBana bibmioTeka (¢akynbreTy
¢inonorii, Binpuuit yHiBepcuter bepiina, Himeuunna
B 2005 pomi oxpyria OymiBis Haragye KOHTYpPH
JIOJICBKOTO 4Yepena, 3aB[sIKM 4YOMYy BOHAa OTpHMaia
npizBuceko "Mo3zok beprnina". BaxianBoro yacTuHOIO
koHuenuii docrepa € eHeprozoepeskeHHs. 3a CII0BaMU
apxitektopa, "OyIiBis B3aeMopie€ 13 30BHILIHIM
ceitom".[7].

JlaTBilicbKa HalliOHaJbHA 6i0mioTexa
Bi[I3epKATIOE OYPXJIMBY iCTOpit0 OanTificbKol KpaiHu
MPOTSATOM  OCTAHHBOTO  cropiwus.  biOmioTeky

3acHOBaHO B 1919 pomi - depe3 pik micis TOro, SIK
JlaTBis oTpuMaina He3alleXKHICTh, aje 1940 poky, Ko
Jlatsiro npokoBTHYB CPCP, 6i0mioTeka BTpaTuia cBiid
HarioHambHU# cratyc. Y 1990 pomi, ko kpaina
3HOBY NPOTOJIOCHIIA HE3alIeXKHICTh, Todanacsi pobora
HaJl HOBOIO OyiBiero Pu3bkoi 0i0ioTeku, MpoeKT Kol
po3pobuB naTBilichkuii apxitekrop I'yHHap bipkepi.
byniBauTBo 3aBepiuiu B 2014 poui - pik, Konu
Pura Hocunma TUTYID €BpONEHCHKOI  KyJIbTYPHOL
cromuii. Memkanni Purm BiacHOpydY mepeHecTn
KHIWKKA 31 crapoi OyziBai B HOBY, IO CTajlo
CHMBOJIIYHOIO aKI[i€x0 OHOBJIEeHHs (puc. 9.). [7].
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IOniii llesap He MaB HaMipy 3HHIILYBaTH
CTapoOJaBHIO AJICKCaHIPIWCHKY Oi0MiOTeKy, BiH JHIIIE
XOTIB CIANUTH (IIOT Y TaBaHi, pO3TAIIOBaHIN MOPYyY.
AJe mokeXka CTajla OJHIEI0 3 HaWOUTBIN PYHHIBHUX B
icropii. [liBMinbifoHa pyKOmMCiB 3ropim Jo0TIIa,
MiBMUIIBIIOHAa  JIiTepaTypHUX Ta  (QUIOCO(CHKUX
[IeJIeBPiB  JIIOACTBO BTPAaTHJIO Has3aBXAHW. Xoda
BTpau€HHX MAaHYCKPHUNTIB Y€ He IOBEPHYTH,
CHOTOJIHI AJIeKCaHApisi Mae HOBY 0i0JIIOTEKY - OJHY 3
Hakikpammx y cBiti. [loOymosana 2002 poky 3a
MPOCKTOM  HOPBE3bKOTO  apXITEKTYPHOTO  OIOpO
Snehetta, BOHa € sCKpaBUM 3pa3KOM CY4YacHOTO

Puc. 9. Hayionanvua 6i6niomeka, Puea, Jlamsis.

R

nu3aiiHy, xo4a ii HaWIliHHIIIA YaCTHHA, 3BUYANHO,
Bcepenuni. OxpiM Benmue3HHX (OHIIB apaOChKOl Ta
¢paHiy3pkoi 0i0mioTek, B Hii po3ramoBaHi 13
HAyYKOBHX IICHTpPiB, 30KpeMa W IEHTP iCIaMCHKHX
JOCIIJKEeHB, Ta 15 MOCTIHHUX BHCTaBOK, Cepe]] IKUX €
eKCTIO3H1Iis, IIPUCBAYEHA cepeHbOBIUHIN
MYCyJIbMaHChKil acTpOHOMII. IHTepakTBHA
"KynbTypama" MpOBEIe Bac KPi3h M'ATh THCSYONITH
eruneTcbkoi ictopii. TyT HaBiTh € IUIaHeTapiil.
[opoky Anekcanapiiicbky 0i0mioTeky BinBiaytoTs 1,5
Minbitona typucris (puc. 10.), [7].

Puc.10. bioriomexa Anexcanopii, €zunem.
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Puc.11. bibrniomexa bpandenbypsvkozo ynisepcumemy, Himeuuuna

3acuHoBanuii 1991 poky, 3a pik micis 00'eTHaHHS
Himeuyunnu,  BpanneHOyp3bkuil — TEXHOJOTIYHHUI
VHIBEpCHUTET  BIJIHOBHB  KYJBTypHE JKUTTI B
CXiTHOHIMEIIPKOMY MiCTi, a HOBa YHIBEpCHTETChKa
0i0mioTeka crama IEHTPOM BiApomkeHHS. bBymiBis,
cupoekTtoBana 2004 poKy BiZOMOIO MIBEUIIAPCHKOIO
rxommanieto Herzog & De Meuron, 330BHi IpUKpamieHa
JTepaMH 3 Pi3HUX MOB, BIACHIAIOYN TAKHUM YHHOM 0
Mipy mpo BaBumoHCEKY Bexy. 3a CTpHMaHHM
30BHIIIHIM  JU3aifHOM  TPUXOBAaHWHA  CMITHBHH,
yJIbTpacyyacHUi IHTEp'ep y pPOXKEBHX 1 JaiiMOBHX
Kombopax. "SIkoro Mae OyTHM rapHa apxiTeKTypHa
cropyaa? - MipkyBaB ciaBeTHuil nu3aiinep JKak
Xepuor. Bona mMmoBHHHA 3pOOUTH IKUTTS JIrOACH

LIKaBIIIMM, TPUBAOIUBIIIAM Ta OUIHII HATXHCHHUM'".

(puc.11.), [7].
Sk i ©6araro iHIIKX IMOTIAHICHKUX MicT, AOepauH

ryOUTbCS B HYIAHOMY KpPa€BHIl  HEIPUMITHHX
OararonoBepxiBok. OpmHaK BiIKpPHTa KOPOJIEBOIO
€mzaseroro II B 2012 pomi cemunoBepxoBa

MOHOJIITHA CIIOpyJa OCBDKWIA TAHOpPaMy MicTa.
Baratbom OyniBis Haramye Masik, SKHH CHMBOII3Y€
MOPCBKY ICTOpifo MicTa. TBOPISIMHU MPOEKTY € JaHChKa
apxitektypHa kommadis Schmidt Hammer Lassen,
Bimoma OymisuHuinTBoM "Yopuoro miamanty" (Black
Diamond) - woBoi 6yxisni KopomiBeskoi 6i6mioTexu B
Komenrarewi. (puc. 12.), [7].

Puc. 12. Bioriomexa Cepa [{ynkana Paiica,

Abepouncokuil yHieepcumem, Benruxa bpumarnis.
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Bbnuckyua obosonka OyniBii, BUKOHaHa 3 0170T0

CKia, TmeperBopioe AOepaMHCBKY 0i0yioTeKy Ha
JBIfHUKa-aHTUIIOAAa  KOIIEHTareHCbKOI  CIIOpY/H.
Jlamanuit  ¢acang  OiOMOTEKHM  BHKOHYE  pOJIb
JI0OJATKOBOTO KJIIMaT-KOHTPOJIIO B OyniBmi,

a/IanTyIO4KCh JI0 3MiH OCBITJICHHS Ta TeMieparypu. He
auBHO, mo 2013 poky mpoekt otpumaB HarioHanbHy
TIpeMiro RIBA (Kopomniscbkoro IHCTUTYTY

OpHUTaHCHKUX apXiTEKTOPIB).

B  CepeanpoBiuuss ['eHT OyB  BigomMuM
YHIBEPCUTETCHKUM [IEHTPOM i3 MIepeBaXHO
CTY/ICHTCHKUM HacelieHHs1. HemoiaBHo MmicueBa Biaza
AKTHBHO B3s1J1aCsl 32 BIJIHOBIICHHS ICTOPUYHUX PailOHIB
micta. CyBopa mertaseBa criopyaa 0iomiorexu e Kpyk
KOHTPACTY€ 3 IaM'sITKaMU CTAPOBUHHOI apXiTEKTYpH i
MOETHY€E ICTOPUYHMI IEHTP 13 CyJacCHUM MHUCTELLKUM
kBapranoM. Llentp [e Kpyk, sikuil pekiamyroTh sIK

Puc.12. Bioniomexa /le Kpyx, ['enm, benveis.

"OYIMHOK, BIAKPUTHH 10 3HAHb Ta iIHHOBAIIIi", MICTHTh
He Jmie 0i0mioTeKy, ane W HU3KY KyJbTypHHX
IHCTUTYTIB Ta 3ai Jjist KoHdepeHii i BucraBok. Tyt
MO>KHA HaBiTh moBumtHCsS 3D-mpyKy. (puc. 12.), [7].

I'onosa apxitekrypHoi komnanii Coussee & Goris
Panbd Kycci HazBaB 1ieHTp "OaqKOHOM 3 BHJIOM Ha
Micro".
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Puc. 13. Bipmineemcoka 6ioniomexa, Anenis.

Komn wmiceka pama bBipminrema Bupimmia
moOyyBaTH HOBY OIi0JIIOTEKy, JMBAaHHI KPUTHKU
Ha3BaIM 1Ii¢ pimeHHsS OoxeBinbHUM. Jlpyre 3a
po3Mipom Micto bpuranii Bxe wMano Benuue3Hy
6161i0TeKy 3 TIOHA MUIBHOHOM BiJIBilyBa4iB IIOPOKY.

OpHak JaneKka Bifl BUTOHYEHOCTI KOHCTPYKILS
crapoi 6ibmorekn 6araro komy pizana oko. 2013 poky
ii 3pyiiHyBanH, a Ha ii MicIli 3BeJN IECATUIIOBEPXOBY
OyniBII0O 3 NPUMXJIMBHMHU Bi3epyHKamu Ha (acafi.
ByniBHULITBO 0i0JIIOTEKH, SIKE OYOJIHMJIA TOJIAHACHKA
apxiTekrypHa ¢ipma Mecanoo, KoImTyBao miaTHUKaM
nozaatkiB 189 minbioHIB QyHTIB. bibmioTeka mBUAKO
CTaja IMOMYyJSIPHUM MiCLIeM JJisl 3yCTpiueil - 3aBIsSKU
JIMBOBIDKHMMH KPAa€BUIIAMH, SIKI BIJIKDHBAIOTHCS 3 Hel
Ha MicTo. lIJopoky BoHa mpuiimMae moHas ABa MiIbHOHU
BizBinyBauis. (puc. 13.), [7].

B 1997 poky Bmama Cierna Buginmmia 200
MIJBHOHIB J0JIapiB s BiAHOBICHHS 27 MICBKHX
6i0omiorex. [loHan mnonoBuHa OOMKETy IilIa Ha
Lenrpansny 6ibmioTexy, Biakputy B 2004 pomi.
ABTOpaMH  TIPOEKTY  BHUCTYNWJIM  TOJUIAH/ACHKA
kommanis Office for Metropolitan Architecture (OMA)
Ta Micuesa apxitekropceka ¢ipma LMN. CxisHuiA
(acan 6i0TIOTEKH CTBOPIOE JIETKY 1 CBITIY aTMOChepy

BCEPEIHHI.
"CieTn - MicTO 4YMTayiB, aje OyAiBIl HaIInX
6i10ioTeK 3actapiiu', - PO3IMOBITAE CIIBPOOITHHUIL

IentpansHoi 6i6miorexu Jlebopa [[xetikodc. 3aBmsiku
¢ouny B 1,5 MinpiioHa KHMXOK Ta 2 MuIbiloHaM
BiJIBiyBauiB mopoky llenTpanpHa 6ibmioTeka craia
KOBTKOM CBiXOTO MOBIiTpst. (puc. 14.), [7].
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OyrypuctnaHa OyIiBIS B LEHTPI KaMITyCy
BineHCHKOTO YHIBEPCHTETY €KOHOMIKHA € BEPIIHMHOIO
apXiTEKTYPHOTO CTIIO 3axu XaJix 3 MpUTaMaHHUMH
it mmaBkuMu BurumHamu. OOpuc cnopyam 3
KOHCOJIbHHM J1aXOM, 1110 HaBHCA€E HaJl IUIOLICIO MOPYyH,
CTaB CHMBOJIOM Cy4acHoro Binnsa. BryTpimHiit
inTep'ep OiOJioTEeKM Bpaxkae He MeHuIe. B TBopuocTi

Puc. 15. Fibniomeunuii ma nasuanvruu yenmp Bioencbkozo yHisepc

! )i |
Puc. 14. Ilenmpanvua 6ioriomexa Ciemna, CLLA.

ll

i

3axu Xaminm, sxka Hapoawiacs B barmani, a Oimbiry
YacTHHY JKUTTA TpoBena y Bemukiii bpuranii,
OpTaHIYHO TOEIHYIOTHCS 3aXiJHA Ta CXiHA KyJIbTypa.
i maguxamm sk reomeTpuuHi (GOpPMH HiMEIBKOro
apxitekTopa-monepHicra Mica Ban aep Poe, Tak i
OKpYIJII JiHii mycTenpHuX mroH. (puc. 15.), [7].

L
umemy eKoHoMiKu, Aecmpis.
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VY xomax, KOpumopax Ta MPHUMIILEHHAX IS
30epiraHHsl NPAaKTHYHO 3aBXXAM Jy)K€ BUCOKI CTEli, HE
MEHIIE TPHOX 3 FaKOM METpiB. Y MPOXITHHUX 30HaX Ie
JIO3BOJISIE BUKOPHCTOBYBATH Mi/IBiCHI CTEJbOBI
CBITHJIBHUKH ITOMIPHOI SICKPaBOCTI, 1110 CITyCKaIOTh 10
BUCOTH Onm3pko 2,1 M. TakuM YMHOM OJHOYACHO
JOCATAETHCSI HEOOXiTHUHA A BiABimyBadiB KoMdopT
Ta pO3yMHE EHEProcrnoXuBaHHA. Haifuacrimme s
(hopMyBaHHS TIPaBIIBLHOI aTMOC(epH yCi TOMOMIXKHI
MPUMIIICHHS MalTh OIHAKOBO HEBHCOKHI pPiBEHb
OCBITJICHOCTI 31 CX0XOI0 KOJIIPHOIO TEMIIEpaTyporo, a
YUTAJIBHI 3aJI1 HABIIAKH CTAI0Th KOBTKOM IOBITPS» y
uiii  HamiBTeMmpsBi. Y rappaepoOi, KOpuIOpax Ta
nepexoJjax BUKOPHCTOBYIOTHCS B OCHOBHOMY JIAMIIH 3
TEIIUM CBITIHHAM, a y MICUSX MJIsl YHMTaHHS Ta
TpUBAJIOTO TepeOyBaHHS — BHPOOUM 3 HEHTpaJbHO-
JICHHUM CBiTJIOM. Takuii HABMUCHUI KOHTPACT 3MYIITy€
mone mepeMimaTthcs 0 OONaJHaHMX 30H Ta
HACOJIOKYBATHCS JIITEpaTypoio 3 kompoptom. [7].

Kpim Toro, st po3cissHo-019HOTO IMiICBITyBaHHS
MOXHA BHUKOPHCTOBYBATH CTEIbOBI CBITHJIBHHKH IS
BHCOKHX IIPOJILOTIB, PO3TAIIOBYIOUH IX HE Y3IIOBXK
NPOXOiB, a BIONEPEK — YacTKOBO HAaBITh HaJ
crenaxamu. [Ipu 1boMy NeBHUIT BiICOTOK CBiTia, O€3
CYMHIBY, Oy/ie TyOUTHCS, OCBIT/IIOIOYH JIUIIC KPUIIKU
MOJIMIIb, MPOTE CYKYIHA OCBITJCHICThH IIiIBUIIHUTHCS
4yepe3 IHIMKA po3nojin npomeniB. [Ipo nepeBaru Ta
HEJIOJTIKH L[LOTO CIIoco0y MOYXHA 0araTo criepedaThcs,
OJTHAK BiH HEPINAKO 3YCTPIUaeTbCsi HE TIUIBKH Yy
BITYM3HAHUX, allc W y 3apyOiKHHX Oi0mioTekax, ne
NEepeHHsIINCS THTaHHSAMH CHEPro30EepexeHHS Ta
iABUIICHHS e()eKTUBHOCTI poOOTH IpHIiIaIiB Habarato
pasime 3a Ykpainy.

BucnoBkm: 1. Croromai y 3B'SA3Ky 3
IHTEHCHBHUM DPO3BUTKOM CYYacHHX apXiTEKTYpHHX
KOHCTPYKIIH 1 TEXHOJOrid IMOBHHHI CTBOPIOBATHCS
HOBI METOH OCBITJIEHHS 0i0TIOTEK;

ITpu noOynoBi HOBUX 0i0mioTeuHUX OyaiBenb, a
TaKOX MPU PEKOHCTPYKIii Ta peHOBalii ICHYFOUYNX
NPUMILIEHb HEOOXITHO BPaxoByBaTU TaKi (hakToOpu:

® DO3MIIIEHHS CIIOPYIH B CEPEAOBHIIl MicTa
BIZTHOCHO CYC1JTHbOI 3a0y/I0BH 1 CTOPIH CBITY;

e MacmTadl Ta pO3MIpPH  OCBITIIIOBAJIBHHX
MIPUMIIICHB;

e (dopmy Ta po3MipH BIKOHHHX OTBOPIB;

e  XapakTepHi 0COOIUBOCTI MIPUPOIHOTO
CBiTJIa, a caMme: BIIOWTTS, MUTOTIHHS, SICKPaBiCTh,
PO3CifOBaHHS, MOSBY TiHEH Ta BiIOIICKIB TOIIIO;

[lutaHHA OCBITJIIEHHS, 30KpeMa IPUPOIHOTO,
TICHO TOB’SA3aHI 3  3arajbHO-apXiTEKTYPHUMHU
3aBIAaHHSAMH i TOMY TOBHHHI BHpIIIYBAaTHUCh BXKE Ha
paHHIX CTafisiX apXiTeKTYpPHOI'O  INPOEKTYBaHH:.
Tinbk B TakoMy BHUNAAKY MOXHA 3a0e3lMeYUTH
NpaBWJIbHE BHUKOPHCTaHHS  YCIX  MOJMJIMBOCTEH
MIPUPOJTHOTO CBITIA I HaWKpaIoro OCBITICHHS
010TI0TCYHUX MPUMILICHB i CIIOPY/.
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Abstract. Based on the analysis and synthesis of inter-component and inter-landscape correlation,
considering deep roots of pericontinental dichotomy, orographic, climatic, and phyto-vegetative factors, the nature
is reflected as an average-scale model of Sakhalin Oblast. It includes individual landscapes, types, kinds,
subclasses, classes, districts, provinces and territories. The regional landscape differentiation and organization of
the natural environment was mapped at the scale of 1: 500,000. The obtained data can be used for a multistage
analysis of correlations among landscape geosystems different in scale (global, regional, local) and structure. On
the whole, the organized system is a basic model aimed at various natural interrelations in the Sakhalin Oblast in
Pacific pericontinental landscape belt. Application of this kind of geosystem model through the landscape method
and on condition of continuing geosystem studies is of great potential for solving of numerous various tasks,
including nature use, environmental, management, forecasting etc.
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INTRODUCTION

Sakhalin is a regional link of the continental
marginal landscape belt of Pacific Russia [9]. Its
originality is not only in paleogeography, but also in
continental-oceanic dichotomy, the law of fundamental
dualism of land and sea, pairing in organization and
functioning, unity and opposition of coastal and
continental landscapes and geosystems. Sakhalin
landscape geosystems are considered in the field of
mountain landscape science developing in recent
decades.

This territory was included in the landscape maps
of the USSR of scales 1: 2,500,000 [3] and 1: 4,000,000
[2], landscape map of the Sakhalin region on a scale of
1: 2000 000 [5]. The first landscape studies proper were
carried out back in the 60s of the last century in
connection with the implementation of local work on
the regional planning of the Sakhalin region [4],
according to the assessment of the territory for the
rational organization of fruit and berry state farms
[6]. Study of the hydromorphic structure and
functioning of the landscapes of the island. Sakhalin is
devoted to the works of N.L. Litenko (1984-1992), the
landscape structure of the coasts of the North Sakhalin
plain - V.T. Starozhilov and V.I. Oznobikhin [11]. The
author's studies of material complexes and dynamics of
the basement of landscapes, structural-tectonic,
paleogeographic features, as well as deep roots of the
continental-marginal dichotomy of the Sakhalin region
were carried out [7, 8]. It should be specially noted that
regional landscape research (including cartographic
research) on a scale of 1: 500,000 on the
island. Sakhalin ~ has not  been  previously
conducted. This situation makes the problem of
synthesis, analysis and assessment of natural systems

based on medium-scale vector-layer models extremely
urgent.

MATERIALS

They include, by analogy with the Primorsky
Territory, extensive associated natural
information. The ratios and interrelationships of
sufficiently significant data samples were studied not
only on relief, vegetation and soils, but also on bedrock
and loose rocks, and climate. The thickness of loose
accumulations, transit of clastic material, moisture,
depth of incision, density of dissection, intensity of
physical and chemical weathering, meso- and
microclimatic features were also studied. These are
primarily: solar radiation and radiance, temperature,
wind, humidity, precipitation, snow cover, freezing
depth, various natural and extreme phenomena. In
addition, based on the idea of the significance of all
components and factors of the landscape, including the
basement as a material component and a factor of its
dynamics, in the study of landscapes and the
compilation of landscape maps and physical and
geographical zoning, the fundamental and loose
foundation is considered.

For the geographical systematics of the basement
material, a special classification of material complexes
of bedrock and loose rocks has been carried out. Also,
their position in the structural-tectonic zones has been
determined. It was found that under the conditions of
the continental-marginal dichotomy, associated with
the territory of Primorsky Krai and other links of the
continental-marginal landscape belt of Pacific Russia,
the formation of material complexes and tectonic
structures occurred as a result of the accretion of paleo-
oceanic structures to the paleocontinent and post-
accretionary processes [8].
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METHODS APPLIED

The method of conjugate analysis of inter-
component relationships of landscapes (basement,
relief, climate, waters, vegetation, soils);

The method of typological mapping in the
classification system developed by us: tract, area,
species, genus, subclass, class of landscapes;

The method of continental marginal dichotomy;

Method of analysis of orographic, climatic, phyto-
vegetation factors of the formation of unified
geographical territories;

RESULTS AND DISCUSSION

The available material is analyzed on the basis of
conjugate analysis and synthesis of inter-component
and inter-landscape connections, taking into account
the continental-marginal dichotomy and data on

orographic, climatic and phyto-plant factors
geographically unified territories within the framework
of mountain landscape geography. A classification and
legend of the Sakhalin Oblast landscapes have been
developed for a map with a scale of 1: 500,000. The
system of typological series of the regional level by
A.G. Isachenko [1]. The theoretical provisions of
landscape mapping by F.N. Milkova,
V.S. Preobrazhensky, I.S. Goodilina and  other
researchers. The classification and legend of Sakhalin
landscape geosystems continues the medium-scale
classification and legend of the Primorsky Krai
landscapes [9]. As a result, classes, subclasses, genera,
types of landscapes and areas (individual landscapes)
were identified and mapped (Table 1).

Table 1
Regional typological units of landscapes about. Sakhalin and the criteria for their allocation
Lanljjr?i(;ape Selection criterion Examples of
Geographic unity, a combination of zonal features and
Class sector differences, tiering and far eastern mountain and plain
altitude
Subclass Altitude, types of vegetation Mountain tundy a, mountain dark
coniferous
Low-mountain terrigenous, mid-
Genus Morphogenetic types of relief, substrate mountain
polysubstrate
Low-mountain terrigenous
View Vegetation and soil, relief dark coniferous on mountain-forest
brown soils
Conjugated combinations of a homogeneous basement, the same Mid-mountain dark coniferous
Terrain climate, landforms and on mountain-taiga soils with aleurolite
groupings of soils and vegetation material complex

Classes of landscapes. The entire course of
geological, geomorphological and climatic
development of the Sakhalin region predetermined the
formation and division of the territory into genetic
geographically integral and internally unified
territories: mountain folded West Sakhalin and East
Sakhalin and plain Central Sakhalin. This physical and
geographical structural division of the Sakhalin region,
in turn, predetermined the development of mountainous
and lowland landscapes. After their graphic display and
mapping, it became possible to distinguish the
boundaries of mountainous and lowland landscape
classes in the Sakhalin region at the medium-scale
level.

In landscape classes, the state of the basement,
the composition and transit of modern sedimentary
formations, the type and intensity of
physical and chemical weathering, and the spatial
distribution of tundra, taiga, and other plant and soil
groups change . The mapping of the noted
components in relation to the climatic allowed us to
identify subclasses of landscapes: mountain  tundra,

mountain dark coniferous, light and dark
coniferous plain and mountain valley. They are  not
uniform in terms of substrate, morphogenetic types of
relief, density of dissection, depth of erosional incision
and, in turn, are subdivided into genera. Mountain
tundra class - into alpine polysubstrate; mountain-dark-
coniferous - into mid-mountain polysubstrate, low-
mountain and small-hummock terrigenous and
volcanogenic-terrigenous  genera; light and dark
coniferous plain and valley-river - into erosion-
accumulative and lacustrine plain and valley-river
types of landscapes.

The mountain-tundra  subclassand  the alpine
polysubstrate genus of landscapes
are not widely developed . This bald , and bald
Mid and low mountain areas with Goltsovoye
complexes with heath in the mountain
tundra and mountain peaty soils, subalpine elfin cedar
thickets,
sometimes in conjunction with heather, with subalpine
belt Erman forests and Erman bamboo forests on
the mountain-forest  acidic  impregnated-polyhumus



East European Scientific Journal #9(73), 2021 19

weakly podzolized and non-podzolized soils. The
basement is composed of terrigenous, siliceous-volcanic,
volcanic material complexes. They are characterized by a
thin cover of clastic accumulations, a small amount of fine
earth in their section.

Gorno-coniferous landscape geosystems
allocated to within South Kamyshovskaya Ridge, East
Sakhalin, Western Sakhalin Mountains, rarely in the low
plains of the northern remnants of. Sakhalin. These are
landscape geosystems with spruce-fir green moss forests
on mountain brown-taiga non-podzolized and slightly
podzolized soils. Physical and chemical weathering is
intensely manifested, active removal of fine earth in the
process of nivation and solifluction, mainly
thermocreep, cryocreep, less often hygrocreep transit of
slope accumulations with the differentiation of the
section into the upper part - essentially grit-gravelly-
blocky with a small amount of fine earth or without it
at all, and less often loamy-clastic. The distribution
of phenomena of intermediate slope accumulation
is noticeable at the bends and at the foot of the
slopes. The landscapes of the mountain-dark-
coniferous subclass are differentiated according to the
above-mentioned components and factors in
accordance with the basement, morphological types of
relief, with the density of horizontal erosional
dissection, the depth of the erosional incision and the
rate of water exchange are divided into mid-mountain
polysubstrate, low-mountain and small-hummock
terrigenous terrigenous and volcanogenic volcanic
rocks .

Light coniferous plain and valley-river landscape
geosystems are distinguished in the plains of the
western and eastern coasts and in the central
plain. These are geosystems with larch green moss-
bogulnik and lichen forests on podzolic and peaty-
podzolic soils, with dwarf cedar on dunes, with boggy
light coniferous sparse forests and bogulnik thickets on
podzolic-bog and podzolic soils. Light coniferous
landscapes are differentiated according to the above-
mentioned components and factors in accordance with
the basement, morphological types of relief, with the
density of horizontal erosional dissection, the depth of
the erosional incision are divided into erosion-
accumulative and lacustrine lowland and valley-river
types of landscapes.

Dark coniferous plain and valley-river landscape
geosystems are distinguished in the Tom-Poronayskaya
lowland. These are geosystems with dark coniferous
forests on brown-taiga soils, with meadows, bogs,
marshes with bog-peat and floodplain meadow-sod
soils. In accordance with the basement, morphological
types of relief, with the density of horizontal erosional
dissection, the depth of the erosional incision, they are
divided into erosion-accumulative and lacustrine plain
and valley-river types of landscapes.

The genera of landscapes are heterogeneous in
terms of the spatial organization of plant and soil
groupings, and are represented by species in which
areas are identified (individual landscapes).

In general, the synthesis, analysis and assessment
of individual landscapes (their types, genera,

subclasses, classes), the search for patterns of their
structure and spatio-temporal organization made it
possible to identify landscape areas, provinces, and
districts.

CONCLUSION

A medium-scale landscape model of the Sakhalin
region has been built, including areas (individual
landscapes), species, genera, subclasses, classes,
districts, provinces and regions.

The landscape model can become the basis for
multistage, diversified and multipurpose use, strategic
planning and management of the territories of the
Sakhalin region.

(The research was carried out within the
framework of the RFBR grant No. 19-35-90007)
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Formulation of the problem. The information base
for the safe life of the population is based on the fact
that when studying the environment, it is necessary to
apply the methodology of an integrated approach to the
problem inherent in the geographic community. Such a
scientific basis is considered landscape geography and
its section strategic landscape science and the
landscape approach in general with the use of landscape
indication and monitoring of geosystems in the
framework of the study of a balanced and ecologically
safe development of territories.

Presentation of the main material . The
information base of the methodology for studying the
environment in the work is based on the results of many
years of scientific and practical research in the field of
geological and geographical study and vector-layer
landscape mapping of large regional Primorsky,
Sakhalin and other links of the continental marginal
landscape belt of Pacific Russia (Starozhilov, 2013;
Starozhilov, 2013a) , Starozhilov, 2013b; Starozhilov,
2013c; Starozhilov, Oznobikhin 2013; Starozhilov,
2015a; Starozhilov, 2015b; Starozhilov,
2016a). Vector layered landscape maps of scales 1:
500,000, 1: 1,000,000, etc. were compiled for
individual regions (for example, the Primorsky
Territory), which created the prerequisites for their use
as a basis for studying environmental risks in landscape
sections (Starozhilov, 2009). In this case, the landscape
approach is understood as: “firstly, taking into account
the individuality of the nature of the earth's surface,

organized in a combination of natural-territorial
complexes  (geosystems),  forming  relatively
homogeneous  territories by  genesis, called

landscapes; secondly, taking into account their spatial-
temporal hierarchical structure; third, the causal
relationship between the individual components. " That
is, landscape geosystems of various ranks are subjected
to landscape analysis and, ultimately, one or another
practical geographical assessment of the corresponding

geographical space of the landscape sphere is given,
and the obtained results of analysis, synthesis and
assessment are applied to solve the corresponding
production and economic problems with the study of
environmental risks up to landscapes of rank landscape
sphere. The solution of the problems of ecological
landscape assessment, forecasting and monitoring of
environmental risks is based, in turn, on the application
of the methodology for the conjugate analysis of inter-
component and inter-landscape relations based on
taking into account the continental-marginal
dichotomy, studying the orographic, climatic and
phyto-vegetation factors that determine the genetic and
geographical unity of landscape-ecological territories,
and also the use of vector GIS techniques and vector-
layer landscape mapping. The application of this
methodology made it possible to create a landscape-
ecological basis and study environmental risks using
the example of mining natural resources in the
Primorsky Territory (Starozhilov, 2013; Starozhilov,
2013b). In a comprehensive assessment of the
environment when applying the landscape method as
the basis for a comprehensive assessment of nature
management and landscape transformations, the
landscape indication method should first of all be
applied (Starozhilov, 2013; Starozhilov, 2013b;
Starozhilov, 2015). It includes the study of indicators
and indicator connections reflecting objects of
indication, caused by anthropogenic transformation,
the development of measures for the protection of the
natural environment. In the process of landscape
studies of the territory, along with local indicators -
soils, vegetation, relief, geology, climate - the integral
is also important - the specificity of the morphological
structure, which shows the interrelation of elements and
components of landscapes, the morphological structure
formed during the complex interaction of endogenous
and exogenous factors , is an objective reflection of
complex processes of matter-energy exchange between
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components, therefore, the analysis of its spatial
ordering in systems of any rank acts as an important
indicator of a natural process. In the context of the
growing role of the environmental factor and the study
of environmental risks, landscape indication serves as
the basis for choosing the main direction or even a
management strategy. The indicator base is especially
important in conditions of increased attention to the
development of Primorye, about. Sakhalin, the Pacific
continental marginal landscape belt and the whole
territory of Pacific Russia as parts of the landscape
sphere. The practical studies carried out -earlier
(Starozhilov, 2013) made it possible to conclude that
there are landscape indicators of anthropogenic
transformation and maodification, the stability of
geosystems, and the impact on the natural
environment. Noteworthy is the indicative meaning of
threshold values of loads, territorially differentiated
standards of maximum permissible concentration,
coefficients of changes, impacts, resource-reproducing
functions. Indicative assessment of such phenomena,
properties and characteristics greatly facilitates the
search and determines environmental  risks,
geographical differentiation of measures for the
protection and reproduction of natural
resources. Everything that happens in the landscapes of
the landscape sphere takes place in a certain area. In the
presence of such a spatial component, an important
stage in the methodology for studying the environment
is the analysis of the existing system of use of the
territory, the demonstration of the spatial organization
of landscapes and the use of comparative areal
characteristics of natural and modified landscapes. To
obtain data on the areas and properties of the natural
landscapes of the region, it is necessary to have a
vector-layer landscape map. We have compiled such a
map (Primorskii krai), calculated the areas of the
landscape sections highlighted on it, and, having data
on the areas of natural landscapes, we used these
materials to calculate the ratio of the areas of indicators
of modified and natural landscapes (Starozhilov, 2013;
Starozhilov, 2013b). As noted earlier, both natural and
modified landscapes are characterized by indicator
parameters. Their identification and analysis is the
main thing in determining the degree of landscape
transformation and in determining the nature
management  consequences and  environmental
protection measures and environmental risks in
general. Let us denote the area of the natural (reference)
landscape S, and the area of the modified S 1, then
divide the areas into each other and obtain the ratio
characterizing the areal change in landscape properties
(C). That is, the formula C = S/ S 1 was obtained,
where S is the area of the natural (reference)
landscape; S 1 - the area of the modified landscape; C
is the coefficient of areal change in the corresponding
taxonomic landscape unit. The calculation of the
change in the landscape over the area was carried out
using the example of the Pavlovsky coal mine of the
Primorsky Territory. It is located in a mountain-valley
area with an area of 561.4 sg. km. The technogenic
landscape of the Pavlovsky open-cut mine occupies

50.2 sqg. km (corresponds to the land management
allotment). Applying the above formula, we obtain the
value of the coefficient of change in the area of
mountain-valley-river areas. It is equal to 11.2. The
calculation makes it possible, using this coefficient, to
show the possibility of changing the selection of
landscapes, to compare them with each other, to
investigate issues related to the modification of the
structure and organization of landscapes. The data on
changes in the area of the properties of the landscapes
of coal production as a percentage of the area of the
natural landscapes of Primorye were obtained. In
particular, at the Pavlovsky coal industrial center, the
area of change in the landscape within the area is
8.8%. Calculations were made according to the formula
X =S1100% /S, where x is the percentage of change
in the area of the modified landscape within the
corresponding hierarchical landscape unit; S 1 - the
area of the changed landscape; S is the area of the
natural (reference) landscape. Obtaining data on
changes in the area of landscapes in percentages or
coefficients is determined by the research
objectives. On the basis of landscape maps and, in
particular, on the compiled vector-layer landscape map
of Primorye at a scale of 1: 500000 and data on the
spatial and areal differentiation of landscapes, it is
possible to obtain data not only on the general change
in landscape geosystems, but also on component
indicators of landscape transformation. A component
indicator (property) of a landscape is understood as
those of its parameters, mechanisms of functioning that
may or may not contribute to the manifestation of
environmental problems or which are important for
human life. They manifest themselves during the
reduction of vegetation, destruction of natural soils,
changes in the relief, contamination of components,
etc.). The theoretical foundations for assessing such
changes based on the results of the analysis of the areas
of natural and modified landscapes are considered by
many scientists. So, Bl Kochurov estimates the
anthropogenic load on the landscape by the types of
land use and the nature of the settlement of the
territory. In his opinion, "since the ecological problem
is determined by us by changes in the properties of
landscapes, the degree of its manifestation can be
characterized through the intensity and area of
distribution of these changes and the nature of the
consequences." To obtain data on the areas and
properties of the natural landscapes of the region, it is
necessary to have a vector-layer landscape map. As
noted above, we have compiled such a map, calculated
the areas of the landscape sections highlighted on it,
and, having data on the areas of natural landscapes, we
used these materials to calculate the ratio of the areas
of indicators of modified and natural landscapes. As
noted above, both natural and modified landscapes are
characterized by indicator  parameters. Their
identification and analysis is the main thing in
determining the degree of landscape transformation and
in determining the nature management consequences
and nature conservation measures. But far from all
indicative components can be represented in a
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quantitative, quantifiable form. It is relatively easy to
determine such elements as changes in the chemical
composition of waters, soils, the volume of extracted
raw materials, rocks, a decrease in biomass, a reduction
in the area of land, land resources, the destruction of
unique natural tracts, protected species of fauna and
flora. It is much more difficult to define the phenomena
and processes that arise as a secondary consequence of
technogenic factors in the general chain of
transformation. The indicative components of any
analyzed systems are distributed over a certain area,
and taking into account the ratio of the areas of natural
and modified landscapes when analyzing the
transformation of industrial territories is indicative of
determining the degree of their modification. When
analyzing the landscape approach for the purpose of
studying the degree of landscape transformation by
indicator components, the degree of indication was also
studied by the ratio of the areas of indicators of natural
and modified systems. The ratios of the areas of soil,
relief, geochemical and other indicator components
were determined, they are designated by coefficients. A
number of coefficients are distinguished: K1, K2, K3,
etc. K1, K2, K3, Kn are the ratios of the areas of natural
landscape (reference) and technogenic indicator
components of landscapes (soil, plant, geochemical,
etc.). The calculation of the coefficients was carried out
according to the formula K =S/ S 1, where K is the
ratio of the areas of the corresponding component
landscape indicator; S is the area of the natural
(reference) landscape; S 1 - area of the modified
corresponding component landscape indicator. The
calculation of the component (using the example of
destroyed soil, a natural indicator of the landscape)
changes in the landscape was carried out using the
example of the Rettich coal mine, which occupies 4.9
sg. km. It is located in a low-mountain broad-leaved
forest with coppice thickets on a silt-sandstone
complex of an area of 34.1 sg. km. Applying the above
formula, we obtain the value of the coefficient of
change of the component soil indicator of the area. It is
equal to 6.8. Such data were obtained not only for the
Pavlovsky and Rettikhovsky coal strips, but also for the
Luchegorsky and Lipovetsky, etc. According to the
data obtained, three degrees of change in natural
properties were identified: strong (for example, change
in the natural properties of the landscape with
coefficients less than 10), medium ( range from 10 to
50) and weak (excess of the coefficients is more than
50). In real conditions, this is expressed in the
destruction of many facies and tracts (undulating plain,
gently sloping polysubstrate, accumulative valley-
river, etc.), replacing them with technogenic (dump,
foundation pit, etc.). Analysis of landscape materials
for the Pacific continental-marginal landscape belt, and
in particular for about. Sakhalin, Primorsky Territory,
and the data obtained on the coefficients and areal
changes in the properties of the NTC makes it possible
to identify the main types of landscape changes: natural
resource, dynamic, landscape-genetic. Natural
resources are associated with the depletion and loss of
natural resources and the deterioration of economic

activity in the territory. Landscape genetic are caused
by the violation of the integrity of landscapes. Dynamic
show the direction of technogenic transformation and
changes in evolutionary development. The
continuation of studies of landscape anthropogenic
changes is important for the further use of landscape
bases. The information we have accumulated in the
landscape analysis as a scientific basis of
anthropogenic changes in the geosystem approach
allows within the areas (area) of landscapes: 1) to
identify the main types, scale and nature, tendencies of
changes in natural complexes and individual
components; 2) Establish links between changes in
nature and their causing effects, taking into account
chain reactions in natural systems; 3) Carry out zoning
according to the nature and scale of changes in nature,
identify areas with a critical state of it; 4) Determine the
degree of transformation of nature according to
environmental and environmental and nature
management criteria. Differences in the nature, activity
and intensity of impact on natural landscapes in
combination with nature conservation natural science
approaches provide the basis for the formation of a
regional, i.e. taking into account the local specifics, the
nature of the generic production concept, development
of standards, gradations of the quality of the
environment after the inclusion in the assessment of
numerous systematized data on the types of
contamination of components. It is also important to
note that the development of the territory has a
multifaceted negative impact on both landscape
components and morphological elements of landscapes
in general. Therefore, any intervention in nature, as we
have repeatedly noted earlier, must be accompanied by
landscape-ecological ~ monitoring. Landscape  and
ecological monitoring, as a system of observation and
control over the state and level of disturbance of the
environment in the process of exploration, construction
and operation and other forms of activity, is a necessary
stage and an integral part of any project. The purpose
of monitoring is constant or gradual control over
changes in the components of landscapes and natural
territorial complexes under the influence of the factor
of development of the territory. For the object under
consideration, stage-by-stage control is sufficient, that
is, pre-construction, during the construction period and
in the period after the end of work. The monitoring
tasks are: - organization of observations to obtain
reliable and objective information about the ecological
state of landscape components (vegetation, fauna and
soil cover) and the landscapes themselves, - system
analysis and assessment of the information received
about the ecological state, certification and
comprehensive assessment of the ecological state and
forecast of changes in especially dangerous areas by
objects, - development and submission of a report to the
administration on the ecological state of the territory,
development of improvement programs for specific
areas of landscapes of the ecological situation in case
of its deterioration, - development of landscape-
ecological projects to improve the ecological situation
and their implementation. Comprehensive landscape
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monitoring should be carried out on permanent
polygons-transects, including at the level of groups of
natural boundaries, the identification and study of the
proper natural boundaries, sub-areas, facies (their
background, subdominant and complementary
options), as well as options for the degree of their
anthropogenic disturbance. The direction of the
selected facies should be from eluvial through
accumulative-eluvial, transeluvial, trans-accumulative
to super-aquatic facies. The research program should
include both the main components (relief, biota, soil)
and the landscape as a whole within the reference
sites. The noted and in general ecological studies are
recommended to be carried out on the basis of the
landscape cartographic documents obtained by us: the
legend and the landscape map of the island. Russian at
a scale of 1: 25000, landscape maps of the Primorsky
Territory and explanatory notes to them at a scale of 1:
500000, 1: 1000000 and other materials published by
us on the practical implementation of the landscape
approach in the Pacific continental marginal landscape
belt of planet Earth's landscapeosphere.

Conclusions. In conclusion, we note that the
application of the landscape approach developed by us
for Pacific Russia, component, morphological and areal
indications in ecological landscape assessment,
forecasting and monitoring of environmental risks
occupies a significant place in the methodology of
ecological and landscape policy of the Pacific
International Landscape Center SHEN of the Far
Eastern Federal University (Starozhilov , 2016). And
despite the still limited application of landscape
methodology in the development of the Pacific
marginal-continental landscape belt and Pacific Russia
as a whole, and in connection with the fact that the
Russian government is increasing environmental
requirements, we hope that over time, the application
of the proposed TMLTs landscape-ecological
methodology of ecological and landscape assessment,
forecasting and monitoring of environmental risks will
increase and take a worthy place in government policy
in the development of Pacific Russia, Fr. Sakhalin and
other territories of the Landscape sphere.

(The research was carried out within the
framework of the RFBR grant No. 19-35-90007)
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THE STATE OF RAW MATERIAL BASE OF AZERBAIJAN FERROUS AND NON-FERROUS
METALLURGY AND ITS DEVELOPMENT PROSPECTS

Summary. The article deals with economical-ecological recommendations on the complex and rational use
of Dashkasan mining complex of the north-east part of the Lesser Caucasus and the sulfide-polymetallic deposits
of the southern slope of the Great Caucasus and of the Zaghlik alunite deposit based on the author own research
with the involvement of literary and fund materials.

Currently, reconstruction of Ganja Aluminum plant on the basis of new machinery and technology is fully
completed, taking into account the complex use of alunite ore and waste to protect the environment. However, due
to the absence of the concentrator at Zaghlik deposit, half of the crushed ore consists of impurities of non-aluminate
minerals (kaolinite, pyrophyllite and quartz), the transportation of which entails large transport costs and
complicates the chosen production technology at this plant. Therefore, we suppose that, it is necessary to perform
the first enrichment of the alunite ore at the deposit in order to improve the technology of alunite production at the
plant. We propose to build a concentration plant at Zaghlik deposit to separate minerals of impurities from alunite.
At the same time, the resulting waste of enrichment can be used as raw material for the porcelain-faience industry.

The implementation of this recommendation will reduce the volume of raw ore by half and will provide
significant savings in the transportation and processing of alunite concentrate. High economic efficiency of this
process is that, enriched ore having a high content (from 88% to 93%) of alunite with high recovery (from 75% to
78%) of alumina can contribute to the improvement of production and technological operations, to a minimum
waste and prevention of environmental pollution causes.

Keywords: Dashkasan iron ore deposit, mineral raw materials, mining industry waste, complex use of

mineral raw materials, aluminum production.

Introduction

Azerbaijan has rich recourses of ferrous and non-
ferrous metals. According to historical sources,
deposits of copper, gold and cobalt were exploited by
German (Siemens), Russian and local industrialists
(Gadabay - copper, gold, Dashkesan - cobalt) [1,c.2] in
the XIX century on the territory of Azerbaijan Later on,
the discovery and operation of large oil fields on the
Absheron Peninsula and adjacent areas led to a
decrease in interest in the investigation and extraction
of solid minerals in the promising areas of the Lesser
Caucasus [2, 3, c. 2].

At the beginning of the XX century systematic
geological study of the territory of Azerbaijan was
started. Very soon, a number of iron ore and
polymetallic deposits were discovered and put into
operation. Their development was of great importance
not only for the republic, but for the entire Soviet Union
for a long time. Dashkesan iron, alunite and marble,
Aghdara and Filizchay poly-metals, Paragachay
molyb- denum, Gumuslug lead, Darridagh arsenic,
Nakhichevan rock salt, Dashsalakhli bentonite went to
the common treasury of the country. After the collapse
of the USSR, the development of the Dashkesan iron
ore, Zaghlik Alunite and Paragachay molybdenum
deposits was suspended because of economic
difficulties.

Now the question is raised on the resumption of
the full-scale operation of the Dashkesan iron ore
cluster on the basis of scientific and technical
achievements in the field of extraction and processing
of multicomponent ores taking into account ecological
factors and requirements for the comprehensive use of
mineral resourc [4, 5, 6,7, 8,9, 10, 11, 12, ¢.3]

Black metals. The main mineral-raw materials
base of ferrous metallurgy in Azerbaijan is Dashkesan
ore region (fig.1) in Dashkesan, Southern Dashkesan
and Damirov deposits of magnetite ores with total
reserves of 350 million tons. All iron ore deposits of the
country are represented by three formations: skarn-
magnetite, metasomatic and titan magnetite, of them
skarn-magnetite iron ore is of industrial importance.

During the Soviet period, Azerbaijan was started
to operate (two quarries and a concentrating mill with a
cable way to the railway station) on the base of the
Dashkesan ore region. From there, the concentrate
produced by the plant was delivered to a metallurgical
plant in Rustavi (Georgia). Until 1986, the plant
produced 1.2 million tons of commercial ore per year;
by 1987 annual production had dropped to 765,000
tons. After the collapse of the USSR, the plant’s work
was suspended because of emerging social and
economic crisis.



[ |
EESI[ |

East European Scientific Journal #9(73), 2021 25

o (7 e[ e (2 o )s (B e BER7 [~ 182 Jo[ e 10

Figure 1. Geological map of the central part of the Dashkesan ore region
Convntional signs:
1 - quaternary alluvial deposits; 2 — lower-cretaceous intrusive rocks (K1); 3 — vein-rock of basic composition
(K1); 4 - limestone of oxford age (J3 Oxf.); 5 - tuffs, travertine, tuff sandstone, pebble, siltstones of Oxford-
Cimmerian age (J3oxf + km); 6 - tuffs, tuff breccia, tuff- pebbles and tuff-sandstones, separate streams of andesitic
and andesitocytes porphyritic upper age (J2bt); 7 - hornstones; 8 - cobalt-bearing tectonic zones; 9 - skarn-brown
fields; 10 - occurence of cobalt mineralization; | - northern cobalt deposit; Il - northeast deposit of iron cobalt; 111
- northwestern cobalt-containing fields of iron ores; IV - southern iron cobalt deposit.

Currently, in Dashkesan necessary work on the
reconstruction of the mining and processing plant and
quarries based on new technologies and equipment has
been carried out with the participation of foreign
companies and foreign investment. Dashkesan
Filizsaflashdirma mining enterprise is operated on the
base of Dashkesan deposits.

The developed industrial infrastructure, the
availability of transport connections and experienced
specialists, the proximity of Dashkesan to Ganja
stipulate economic development and implement large
investment projects in this region. At present, a steel
plant is being built in Ganja. In the future, it is planned
to commission new deposits of the Dashkesan deposit
with an increase in the volume of production

of commercial ore to 2 million tons per year. In
future, this level is recommended not to exceed in order
to extend the prolongation of the deposit and to load the
able-bodied part of the local population.

According to the decrease of the rich sections
reserves of the field and iron content in the ore, it
becomes necessary to improve the technology of its
processing with the use of more advanced methods of
enrichment. One of such methods is the production of
pellets for the production of sponge iron.

Comprehensive use of mineral resources of the
Dashkesan deposit is the second important prerequisite
for increasing the efficiency of ore mining and
processing at this facility.

First of all, we are talking about multiple-volume
production wastes of mining and ore dressing - rock and
tailing dumps. These man-made accumulations,
representing potentially recyclable raw materials,
occupy significant land areas and make a significant
“contribution” to environmental pollution. The
problems of waste utilization are increasingly being
paid attention to in mining [13, c.4]

It is obvious, due to the capacity expansion of new
Dashkesen concentrator, the gross output of the
tailings, requiring the construction of a new tailing
dump, will increase much. With the complete transition
of the factory to the production of agglomeration
concentrate, the problem of fresh water deficit is
aggravated, the actual use of which considerably
exceeds the established norm per unit of output.

After enrichment of magnetite ore, the polluted
water is dumped into the basin of river Goshgarchay in
unpurified form. Currently, about 40 million tons of
tailings with a gross metal content of up to 5.2 million
tons have been accumulated in the river valley. The
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gravel (25-26 mm) sorted from the dumps serves as a
valuable building material, the demand of which is very
high in intensively developing Ganja region. Gravel
can be transported by cable car to station Gushchi
Bridge, and from there it is delivered to consumers
by rail.

The use of waste as gravel and sand increases the
efficiency of field development and allows releasing
the part of the capital investment for the development
of the main production. In fact, the tailings of the
concentrating mill and the breeds of quarry dumps
constitute an addi tional raw material base, not
requiring significant capital investments for its
development. It is proposed to create joint ventures for
the production of products from the slag of the pipe-
rolling plant, tailings of the concentrating mill, solid
and dusty waste from Ganja aluminum plant [14, c.5].

It is advisable to include mineral products and
products derived from wastes in the composition of
traditional mineral product during the development of
a long-term plan for ore mining and processing
industry. It is important to precisely set the prices for
wastes and for products obtained from them.

These prices should promote the fullest and most
appropriate use of wastes by state and private
enterprises. At the same time, it is necessary to take into
account the categories and quality of wastes to assess
their value using recalculation coefficients relative to
rich ores. Thus, on the category of | waste, this
coefficient can be set in the range 0.7-0.8; on Il - 0, 4-
0, 7; on 111 - 0.1-0.3, etc.

It is extremely necessary to compile a cadaster of
industrial wastes, reflecting their physical-chemical
properties and concentration of alloying metals, as well
as regulating the volume of waste formation at mining
enterprises of various types.

The exceptional importance of waste disposal
problem of mining enterprises requires the creation of
a special structure the function of which would be to
resolve the whole range of problems related to the
comprehensive use of industrial waste in the country’s
economy.

Non-ferrous metals. Significant resources of
polymetallic ores in the Republic are located in
Filizchay and Nakhichevan groups and the Mekhmanin
deposit in Nagorno-Karabakh. The ore of these deposits
contains several dozens of useful components, the
majority of which can be extracted at this level of
contemporary technology.

The Filizchay group of deposits of sulfide-
polymetallic ores is unique both in reserves and
favorable mining conditions and in the concentration of
accompanying elements. Four deposits of sulfide-
polymetallic ores belong to this group: Filizchay,
Kotekhchay, Katsdagh, and Tenross. Mineral resources
of the region:- Above mentioned deposits are located in
a picturesque mountainous area of the Balakan and
Zagatala regions.

While these deposits are being developed, green
mountain ranges, populated areas and mountain rivers
may be under threat of destruction due to mass
pollution of the environment with sulfuric anhydride

and other macro and microelements contained in ore
concentrate. In addition, the production of concentrates
with subsequent processing in other plants of foreign
countries contradicts the principle of complex
processing, as it excludes the use of waste and the
production of pyrite concentrate.

Processing of polymetallic ores in conditions of
imperfect technology can lead to the loss of a large
number of useful components from 1 ton of raw
materials, which is inadmissible in case of acute need
of polymetallic resources of Azerbaijan in the
international market [15, ¢.7].0n the base of the
interests of environmental protection and a number of
economic factors of the most advantageous place for
the dislocation of the Filizchay mining complex, we
propose, Dashuz steppe area, near which there are
almost no settlements and green areas, agricultural
crops.

The site is located near the railway junction of
Yevlakh, Mingechaur, Sheki, Zagatala, Gakh, where a
large number of labor resources are concentrated, a
large part of which may be involved in the mentioned
production [16, c.7]. This site is also advantageous
thanks to its reserves of economic, technological and
drinking water, a natural closed “tailing dump” (Ajinor
lake), in summer it turns into a dead valley. It can be
used as a natural waste storage facility of the plant with
a full metallurgical cycle.

In addition to a mining plant, there is a chemical
plant for producing elemental sulfur and sulfuric acid
from the pyrite concentrate, and copper powder from
copper concentrate (or copper sulfate). We propose to
build a mineral-raw material complex (MRC) with the
appropriate infrastructure. Moreover, we propose to
build a repair and mechanical plant for repairing the
machines and equipment of the mining plant next to the
metallurgical combine, as well as enterprises producing
agricultural and transport vehicles.

Repeated and combined use of polymetallic ores
is of paramount importance in the complex use of
mineral raw materials, waste utilization and
environmental protection, which doubles the specific
weight of extracted components in comparison with the
isolated method [17, c. 7].

Recycling of waste, sludge, slag, wastes sulfur-
containing and other gases, dusts and waste materials is
the most important factor in the scientifically based
organization of the mining and metallurgical
production cycle, expansion of the raw material base
and economical use (resource saving) of mineral raw
materials method [18, 19, 20, c. 7].

Such a way to the development of mineral
resources provides additional production of non-
ferrous metals, chemical, agrochemical, construction,
glass raw materials. Reducing metal, chemical and
building raw materials losses significantly increases the
yield coefficient of useful components and contributes
to the improvement of the environment. The more the
coefficient of complex use of ore raw materials, the less
are production waste, and, consequently, pollution of
the environment [21, 22, 23, c. 8].
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In Azerbaijan the main raw material for the
production of aluminum (alumina) is the alunite ore of
Zaghlik deposit (fig.2). It is a complex raw material for
the production of aluminum, sulfuric acid, potassium
sulfate, vanadium, agrochemical and building
materials. In addition to the main component of alunite,
alunite ore contains a significant amount of other useful
components. The main component of ore is alunite
alumina (51%).

The aluminum plant was put into operation in
Ganja in 1965 on the base of Zaghlik alunite, which was
partially suspended in 1991 based on socio-economic
and environmental considerations. Currently, the
reconstruction of Ganja Aluminum plant is being
completed fully on the basis of new machinery and
technology, taking into account the complex use of
alunite ore and waste for environmental protection.

In the absence of a concentrator, half crushed ore
deposit consists of non-alunite raw materials which,
entail large transport costs and complicate the
production technology at this plant during
transportation. Therefore, the most important measure
is primarily enriching initial alunite ore in order to
improve the production technology of alunite at the
plant.

The calculations carried out on the base of
materials from other existing enterprises show that,
capital expenditures for enriching 1 ton of ore,
assuming the cost of initial ore as zero, averages $ 5.05
(US). Hence, the total cost of enriching the given
amount of alunite is $ 15 million. Enriching ore reduces
the volume of ore almost by half and provides
significant savings, during transportation and
processing.

Wastes of quartz sands, glass, construction and
agrochemical raw materials enrichment can be
successfully used in the relevant industries. Initial
enrichment of alunite ore is firstly directed to the
complex wuse of raw materials, reduction of
transportation from the deposit to the plant. The
improvement of ore processing prevents environment
pollution around Ganja.

Zaghlik alunite contains a number of useful
components. Such important chemical elements as
pentoxide vanadium, titanium, gallium, sodium sulfate,
glass, construction, agrochemical raw materials

contained in alunite are not extracted, but they go to
dumps occupying huge land.

Fig. 2:- Geological map of Zaghlik deposit of alunite 1- alluvial, elluvial and delluvial formations (Q);
2-diabase porphyry (K-J1); 3- upper suite - tuffs and tuffites (J3 km); 4-lower suite — alunite stratum (J30x);
5-hornstones (J2-J3o0x-km); 6 - skarn iron ore deposit; 7 — Campaign Maastricht limestone (J30x-km);

8 - argillite and sandstones with inter-beds of marls (J3kl); 9-porphyrites (J2); 10 - gabbro and granitoids;
11 - dikes of vein-rock; 12- lines of tectonic ruptures; 13 - occurrence element In addition to aluminum raw
materials,

In addition, alunite ore also contains a large
amount of sulfur. While processing alunite in alumina,
sulfur and its compounds become volatile gas, most of
which resulting from factory pipes. In the form of
anhydride, sulfur is contained in the waste gases of the
plant. Trapping sulfur and sulfur-containing elements

from volatile gases will significantly meet the gap of
the republic in sulfuric acid.

In the production of sulfuric acid, sulfur has a
great advantage over other sulfur-containing
components, both during transportation and processing
technology. The process of burning sulfur is much
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more effective than burning sulfur pyrite, the cost of
transporting sulfur is 2.5 times cheaper than pyrites and
3 times cheaper than sulfuric acid Experiments of many
enterprises in the USA, Canada and Mexico confirm
the expediency of obtaining sulfur from sulfur-
containing gases [24, c. 10].

Wastes are divided into solid, liquid and gaseous
products at the enterprises of non-ferrous metallurgy of
the republic. These waste products cause great harm to
the environment. The dusts accompanying the
production and the gases of mining enterprises are
irrecoverable waste. They dissolve in the air, causing
the pollution of the atmosphere. In this context, special
attention should be paid to the processing of gaseous
dust, which will increase the extraction of minerals and
the complex use of mineral raw materials.

The use of contemporary dust collectors and
electrostatic precipitators in Ganja clay-earth plant
enables to obtain additionally hundreds of tons of
alumina, sulfuric acid, calcium sulfate, and so on. The
production of sulfuric acid from the gases of kilns
significantly reduces the technological cycles, reduces
operating costs compared with obtaining it from the
original mineral raw materials. Sulfur gases yielding
from

Ganja plant are also a valuable raw material for the
production of elemental sulfur and liquid sulfuric
anhydride, being more transportable than sulfuric acid.

Conclusion

Some measures should be taken to make fuller use
of Dashkesan iron ore clusters mineral resources in
order to further develop raw material base of ferrous
metallurgy in Azerbaijan. For this the followings are
proposed:

- to make wider use of progressive methods of
complex enrichment of ore raw materials with
maximum extraction of useful components from it;

- to start large-scale processing of deposited
wastes of mining and processing industry of previous
years by organizing specialized enterprises from
industrial and household waste products with wide use
of free work-force resources of local population;

- consider the problem of involving in the
development of promising South Dashkesan and
Damirov iron ore deposits.

It is very important and necessary to compile a
cadaster of industrial wastes reflecting their quality,
physic-chemical ~and  mechanical  properties,
concentrations of basic metals and alloying elements,
norms and tailings from various categories of mining
enterprises. Building the concentrator near the quarry
must be carried out to improve the production
technology of alunite, the primary enrichment of
alunite.
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THE USE OF WILD MEDICINAL RAW MATERIALS IN THE PRODUCTION OF FOOD

AHHOTAaUusl. DKCIEpUMEHTaIbHOE OOOCHOBaHHWE TMPHUMEHEHUs JUKOPACTYIIETO JIEKapCTBEHHOTO
PaCTUTCIBHOI'O ChIPbA IPU MPOU3BOACTBE NIPOAYKTOB ITUTAHUA q)YHKHHOHaHBHOfI HapaBJICHHOCTU AKTYaJIbHO U
MEPCHCKTHUBHO, IMTOCKOJIbBKY MMO3BOJISIIOT OPraHU30BbIBATh NMTAHNUC HACCIICHUA HA Hay‘«IHO-I‘I/IFI/IeHI/I‘Ie()KOf/'I OCHOBC.
MeTOI[OJIOFH‘ieCKOﬁ OCHOBOM HCCIICAOBAHHUA SABJISICTCA CUCTEMHBIM aHaaWu3 TEXHOJOTHH MMpOU3BOJACTBA
XH6606YJ'IO‘IHBIX HS,HGHHP‘I, 0€e3aIKOr0JIbHBIX rasupoBaHHbIX HAIIUTKOB M KoJs0ac BAapCHbIX M3 MfACA NTHULbL
060FaH.[€HHLIX ,ZlO6aBKaMI/I Ha OCHOBC AWKOPACTYLICTO JICKAPCTBCHHOI'O ChIPbA. B cooTBeTcTBHH C BLI6paHHOﬁ
MeTOHOHOFHeﬁ pemracTcda 3ajga4da BLI60pa 1 000CHOBaHUS MNPUMEHCHUA AUKOPACTYyIIUX (1)PITOO6OFaTPITeJ'I€I>1
Pa3HBIX BUJIOB B PELENTYPax JaHHBIX IPYIII IPOAYKTOB NUTaHus. [IpuMeHeHre qUKOpacTyIIEro JIEKapCTBEHHOIO
CBhIPbs Ooiee OIlpaBAaHO B BUJC BOJHBIX HACTOCB HEXKCIIU B BUJIC H3MEJIbYEHHOHN TpaBbl TOCKOJIBKY OTCYTCTBHUE
HJacTUIl 1 BOJIOKOH TpaB NPUBOAUT K OTCYTCTBUIO TEMHBIX BKpaHHeHI/Iﬁ B I'OTOBOM IIPOAYKTE U CHOCO6CTByeT
COXPaHEHHIO €r0 PEOJIOTHUECKUX CBOWCTB. [Ipu mpou3BoacTBEe OE3aNKOTOJBHBIX Ta3MPOBAHHBIX HAMUTKOB HA
OCHOBE JUKOPACTYHICTO JICKAPCTBEHHOTO CBIPbs Hanboiee TapMOHHWYHBIM W TMPHUBJICKATCIBHBIM BKYCOM
XapaKTECPU3YIOTCA HAITUTKU Ha OCHOBE OKCTPAKTa U3 CYXUX IIJIOJ0B 60$IpI)IHIHI/IKa, TpaBbl 9XWHAIEU, HIBETOB JIMIIbI,
JIMCTBEB 6py0HI/IKI/I, IUIOAOB IIUIIOBHUKA U TPaBbI qa6peua. HpI/I IIPOU3BOACTBE Kosibac BApPCHBIX IMPHUMCHCHUC
JAUKOPACTYHICTO JICKAPCTBEHHOI'O ChIPbS MOXKET OCYHICCTBIIATHLCA KaK B BUAC BOJAHO-CIIMPTOBBIX HACTOCB TAK U B
BUC HCHIOCPECACTBECHHO U3MCIIBYCHHOI'O CbhIPbA. HauGoubimm 1o AaBJIAO UM 3(1)(1)6KTOM pa3BUTHUA 6aKT€pHI71
06nanaeT BO)IHO-CHPIpTOBOﬁ HacTOM U3 KUIpes Y3KOJIUCTHOIO.

Annotation .The experimental substantiation of the use of wild medicinal plant raw materials in the
production of functional food products is relevant and promising, since they allow organizing the nutrition of the
population on a scientific and hygienic basis. The methodological basis of the research is a systematic analysis of
the production technology of bakery products, soft carbonated drinks and sausages cooked from poultry meat
enriched with additives based on wild medicinal raw materials. In accordance with the chosen methodology, the
problem of selecting and justifying the use of wild phyto-enriching agents of different types in the formulations of
these food groups is solved. The use of wild medicinal raw materials is more justified in the form of water infusions
than in the form of crushed grass, since the absence of particles and fibers of herbs leads to the absence of dark
inclusions in the finished product and contributes to the preservation of its rheological properties. In the production
of non-alcoholic carbonated beverages based on wild medicinal raw materials, drinks based on an extract from
dried hawthorn fruits, echinacea grass, linden flowers, lingonberry leaves, rosehip fruits and thyme grass are
characterized by the most harmonious and attractive taste. In the production of boiled sausages, the use of wild
medicinal raw materials can be carried out both in the form of water-alcohol infusions and in the form of directly
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crushed raw materials. The greatest suppressive effect of the development of bacteria has a water-alcohol infusion

of narrow-leaved cypress.

Krouesvie crnosa: npodykm, Hanumox, Ko16acsl, xieb, 1eKapmceeHHble mpassl, OUKOPACHYuee Colpbe.
Keywords: product, drink, sausages, bread, medicinal herbs, wild-growing raw materials.

1. Beegenue. OntumanbHOE MHTaHUE CITYXKUT
KITIOYEBBIM (PaKTOPOM, 0OYCIIOBIMBAIOIINM aKTUBHYO
TPYAOCHIOCOOHOCTD, TPOIODKUTEIHHOCTh JKU3HU U
coxpaHeHHe TeHO(oH1a HAIINH.

I[Ipu »>TOM ompeneneHne COOTBETCTBYIOIINX
TUCTUYECKUX  CTpaTeTHii  mnsd  MIpOoQHIAKTHKA
XPOHHYECKHUX JETCHEePATUBHBIX 3a00lieBaHMiA, paka,
quabera W CeplEeYHO-COCYAUCTBIX — 3a00JieBaHMI
OCTaeTCsl CIIOKHOHM U BechbMa akTyallbHO# mpoOiemMoit
BO BCEM MHpe.

O)IHI/IM us3 AKTYyaJIbHBIX HaHpaBJ’IeHI/Iﬁ
COBPCMCHHBIX HUCCJIEOBAaHUN  SIBIISICTCS H3y4YCHUC
BO3MOXXHOCTH MIPUMCHCHUA pu IIPOU3BOACTBE

TPAAULIAOHHBIX MPOAYKTOB MNHUTAHHUA AUKOPACTYHICTO
JICKapCTBCHHOI'O ChIPbA. YyeHpIMHU n3y4dacTcs BI/I,I[OBOI\/'1
COCTaB IIOTECHINAJIbHBIX (I)I/ITOO6OFaTI/ITeJ'IeI\/'I B
Ppa3JIMYHbIX peruoHax u ux (1)YHKI_[I/IOH8.J'ILHBIG
cBoiictBa [1, 2, 3, 4, 5, 6]. Pe3ynbraThs! uccneaoBanuit
JOKa3bIBaKoT, qyTO (bI/ITOXI/IMI/I‘IeCKI/Ie BCIICCTBA,
coacpKaluecs B JUKOPACTYIIEM JICKAPCTBECHHOM
CBHIpEBE, MIPECTABIAIOT coboit OMOAKTHBHEIC
PaCTUTCIIBHBIC COCOAUHCHUA, KOTOpPbIC MOryT
UCIIONIb30BAThCSl B KAuyecTBE MPOTUBOMHKPOOHBIX,
aHTI/I6aKTepI/IaJ'II:HI)IX arcHToB, a ronagas C
MNpoAyKTaMHu IINTAaHUA B OpraHnsm YEJIO0BEKa
MNpeaAOTBpaliar0T pak, CCPACHHO-COCYNUCThIC u
BOCIHIAJIUTCIIbHBIC 3a00JIEBaHUS. 3HaunTENbLHAS
aHTI/IMI/IKpO6HaH AKTUBHOCTb  Tpas, COZACPIKaAIIUX
a¢upHbIe Macia B quanaszone 0,05-0,1%, ycraHoBnena
B otHomennu Salmonella typhimurium, Escherichia
coli, Listeria monocytogenes, Bacillus cereus wu
Staphylococcus aureus u Penicillium ochrochloron [5,
6]. Bmecte ¢ Tem BO3MOXHAs 1032 BHECCHHS
JOMOJIHUTCIIBHOTO AUKOPACTYHIECTO JICKAPCTBEHHOI'O
ChIpbs 3a4aCTyr0 JIUMUTHUPYETCA HE MEIUIIMHCKUMU
HOpMaMH, a CCHCOPHbBIMH OI'pAHUYCHUSAMH, YTO HE

IO3BOJIACT HCIIOJIB30BAaTh €ro B BBICOKHX
KOHICHTpAIUAX, KOTOpbIC SABJIAIOTCA Ooiee
HHTCPCCHBIMU JUIA II0JaBJICHHUA IIaTOI'CHHBIX

MHUKPOOPTaHU3MOB B IIPOTYKTaX MTUTAHUS U TIPOJICHUS
CpOKa XpaHeHHUs.

Ocobyto aKTyaJbHOCTb nproOperaet
HCIIOJIb30BAHUE HATYPAIBHOTO PACTUTEIBHOTO CHIPHS
IPY TPOU3BOACTBE MHIIEBBIX MPOIYKTOB B CBS3H C
MaCCOBBIM HCITONIB30BaHUEM MIPOU3BOTUTEISIMH
MMHUIIEBBIX J0OABOK.

Ilesbl0 HACTOAIIEI0 HCCIAEAOBAHUS OBLIO -
JKCIICPUMCHTAIBHOE  OOOCHOBaHHME  IPUMCHEHUS
JMUKOPACTYIIEr0  JICKAPCTBEHHOTO  PAaCTUTEIHHOTO
CBIPbSl TPU TPOU3BOJACTBE MPOAYKTOB IHTAHUSI
(hyHKIIMOHATPHON  HampaBIICHHOCTH. B 3agaum
HCCJIeJOBAHUH BXOAMJIO0: 1) ONpeneiuTh BIIUSHUE
JIUKOPACTYIIET0  JISKAPCTBEHHOTO  PACTUTEIHHOTO
CBIPBSI HA OPTaHOJICIITUICCKUAE U (PU3MKO-XUMHUIECKUE
MoKa3aTejad KadecTBa xJjieba M3 MyKH MIICHHYHON
XJIe00neKapHOW BBICIIETOl COpPTa, 0€3aJIKOrOIBHBIX
ra3MpOBaHHBIX HAIIMTKOB M KOJOACHBIX H3JIEIHi; 2)

MIPOBECTH ONTHMU3AIMIO PELENTYPHBIX KOMIIOHEHTOB
xyreba U3 MyKH MIISHUIHON XJIe00MeKapHOH BBHICIIETO
copra, 0E3alKOTONBHBIX Ta3MpPOBAHHBIX HANUTKOB H
KOJIOACHBIX M3ACTHH C MPUMEHEHHEM AUKOPACTYIIEro
JIEKapCTBEHHOTO CHIPBSI.

B kauecTBe 00bekTa HcCAeOBAHMII BRICTyHAIN
x11e600yI0UHBIC H3ETHs, 0€3aJIKOrOJILHBIE
rasupoBaHHBIC HAIUTKM UM KOJOAcHbIE M3/ENUs
TIOBBIIIEHHO!N IUIIEBOM LEHHOCTH C INPUMEHEHHEM
MEPCIIEKTUBHBIX IMKOPAcTyIUX (UTOOOOraTUTENCH,
ux  TexHomormn  u  peuentypel.  IIpeamer
HCCIe0BAaHMSI  —  BIMSHHE  JIMKOPACTYIIEro
JIEKapCTBEHHOTO CHIPhS HA MOTPEONTEIHCKNE CBOMCTBA
TOTOBBIX XJICOOOYIIOUHBIX, KOJOACHBIX W3ACIHHHA U
0€3aJIKOTOJIbHBIX Ta3MPOBAaHHBIX HAIIUTKOB.

Pa3zpaboTka pementyp [HOaHHBIX H3ISJIUH C
HCTIONIb30BAaHIEM MIEPCTIEKTHBHBIX BUJIOB
JUKOPACTYIIETO JIEKAPCTBEHHOTO CHIPhSI MPEACTABISIET
OOJIBIION TEOPETUUECKUI U MPAKTUYECKUI MHTEpeC 1
CO3JIaeT NMPEINOChUTKN K paclIUpEeHHI0 aCCOPTUMEHTA,
YIAYy4YIICHHUIO Ka4Y€CTBa, IMOBBINICHUIO HI/IHICBOﬁ n
OMOJIOrM4eCcKOl IIEHHOCTH FOTOBOH POy KLIUH.

2. MaTepHaJibl H MEeTO/IbI HCCJIe0BAHMIA

IIpy nnaHUMpoBaHUM OIBITOB B  KAauyecTBE
JOTIOJTHUTENBHOTO  TUKOPACTYILETO JIEKapCTBEHHOTO
CBHIpbsl OBUTM OTOOpaHBI BHABI MECTHOTO CBIPBS,
TPaANIMOHHO TPOM3PACTAIONINE B PETHOHE CPEIHErO
[MoBomkbst m obOnanaronyie OOMIEYKPEIUISIOMNM |
MMMYHOCTUMYJIUPYIOIINM JICHCTBHEM.

B ombitax ¢ xme6oM mpuMeHssucs Oe30mapHbIN
croco0 MpUTrOTOBIEHHA TecTa. llpu mpoBeneHUH
HCCIIEIOBAaHUN MCIONB30Bajlach MyKa NIICHUYHAS
xJieborekapHas Boiciero copra. [IponsBoncTso xieba
[0 BapHaHTaM OIIbITa IIPOBOAMIACE METOIOM ITPOOHOM
1a60paTOPHOH BBHITIEYKH C TIOCIEAYIONIEH OIEHKOH ero
10 TOKa3aTelasM KadecTBa 10  OOIICHPHUHATHIM
METO/INKaM.

B onbITax mpu mpom3BojacTBE O€3aKOTONBHBIX
ra3upoOBaHHBIX B Ka4eCTBE OCHOBBI HCIIOJIb30BAIHCH
BOJIHBIC 9KCTPAKTHI n3 JMKOPACTYIETO
JIEKapCTBEHHOT'O PACTUTEIILHOTO CHIPBS: CYXHX IUIOI0B
OOSIPBIIIHIKA MOJIOTBIX, CYXHX JIHCTBEB OPYCHHKH,
CYyXHX HOBETOB JIUIIBI, CYXUX JIMCTHEB MaThb-U-MAa4Y€XH,
CYXOTr0 KOpHS COJIONKHA MOJIOTOTO, CYXHX JIICTBEB H
KOPHS LIUKOPUSL, CYLLIEHHOU TPaBbl TUMbSHA II0JI3y4€ero
(qabpema), CyxXux JHCTbEB Mmandes, CyXwx IUIOI0B
IIMIIOBHUKA MOJIOTHIX, CyXOﬁ TpaBbl 3XHWHAIICH.
[IpousBoacTBO MpPOOHBIX MapTHH 0€3aJIKOrOIBHBIX
ra3upoBaHHBIX ~ HAIMTKOB  IPOM3BOAMWIOCH  TI0
KJIACCHMUYECKOM TEXHOJIOTHH C MOCIEAYIOMEH OLEHKOM
Ka4yecTBa MO OOLIECTIPUHSITHIM METOIHKAM.

B ombiTax mpu npous3BoAcTBE KOJ0AC BapeHBIX
OBUTH MCTIONB30BAHBI:

- BOJIHO-CITMPTOBBIE HACTOMU TpaB, INOJYYCHHBIC
MeTosoM HacTamBaHus Ha 70% BOAHO-CIUPTOBOM
CMECH CJIEIYIONIero IWKOPACTYIIErO CHIPhS: TpaBa
KHTIpes Y3KOJINCTHOTO; TpaBa 3Bepo0os
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NPOJBIPSBICHHOTO; TpaBa THICSYEINCTHUKA; TpaBa
JMMOHHHKA; TpaBa pereika. MoJenabHble BapHUaHTHI
KOJIOAChl BapeHOW BBIPAOATHIBAINCH C MPUMEHEHHEM
BOJIHO-CIIMPTOBBIX HACTOEB TpaB B KonmudectBe 1,0 Kr
Ha 100,0 Kr HECONEHOTO CBIPbSL.

- MEJKOW3MENIbUCHHBIH LIPOT  PacTOPOIILIH
IATHACTONH. MoJlebHBIe BapHaHTHI KOJIOACHl BapeHOH
BBIPA0ATHIBAINCH C IPUMEHEHHEM HIPOTA PACTOPOIIIIN
B komuuectBe 1,0, 3,0, 6,0 u 9,0% na 100,0 kr
HECOJICHOTO CBIPBSI.

OCHOBHBIM MSCHBIM KOMIIOHEHTOM KOJOAcHOTO
(hapira ABISITOCH MSCO NMTHIB (KypHIIa), TOTyIeHHOE
METOJIOM pPY4YHOH 0O0Banku. BbIpaboTKy KOIOACHBIX
W3AEIMH TPOBOAWIM Ha OOOpYJOBaHUM Yy4eOHO-
MPOM3BOJICTBEHHOH  j1abopaTopuy, B  YCIOBUSIX,
MaKCHMaJIbHO MPUOJIKEHHBIX K MPOU3BOACTBEHHBIM.
OneHka KayecTBa MPOBOAMIACH MO OOIICTIPUHSATHIM
METOIUKAM.

Bce ombIThl, onmcaHHbIe B paboTe, IPOBOAMIN B
3-4-kpaTHOM TOBTOpeHUH. OOCYKTAIOTCS TONBKO TE
pe3ynbTaTel, KOTOpPBIE OBUIM BOCHPOW3BOIUMBI B
Ka)X7oM omblTe. OTKIOHCHHS B KaXIOM cIydae He
npessimann 1-3%.

3. Pe3yJabTaThl HCCJe10BAHUT

[epen mpoBeneHUEM 11a0OPATOPHBIX! MCIIBITAHUN
HaMHu OBUIM UCCJIEJI0OBaHbI MOKA3aTeIM KayecTBal MyKH
MIIEHUYHOM BBICILIETO COPTa KOTOPbIE XapaKTepHU3yIoT
ee MPUIOAHOCTH ISt XyteboneueHus. Myka mieHn4Hast
BBICIIETO|  COpTa MO  OPraHOJENTHYECKUM U
KpU3NKO-XUMHUYECKUM MOKa3aTeNsIM KayecTBal
cooTBeTCTBOBaNa rpeboBanusM. [IpumeHsembie B
OIIBITaxX CyXWe JIEKapCTBEHHBIC TPaBBl NMENH ONN3KHE
3HAUCHMs] II0 BIAKHOCTH M 3KCTPAKTHBHOCTH, U

HaxoJwiuch B uHTepBanax 9,2...9.7 u 24,8...26,2%
COOTBETCTBEHHO.

IPe3ynbTaThl OpraHoJIeITHIECKOM OLIEHKH XJieha ¢
MPUMEHEHHEM  [TUKOPACTYIIEero|  UIeKapCTBEHHOTO|
CBIpbsl TOKAa3aJId, 4YTO MpPU BBEACHUH B PEICITYPY
MOpOIIKa M3 KOPHSA MUKOPHS M TpaBbl Madpena
BO3MOJKHO! 0€3 yXYIIICHHUS KadecTBa U OMpeHesieTcs
HOPMOM MX BHeceHHs1(Tadu. 1).

B wactHOCTH, Yy XJIeba ¢ MpUMEHEHUEM MYKH W3
KOPHS [UKOPHA B KOJIIecTBe 10 3% OT MacChl MyKH
[KOpKa 0CTAaeTCsy XOPOLIO BBITYKIOW, C POBHOMI
KOPHIHEBOH TOBEPXHOCTHIO, MAKHIIT XapaKTEPU3yeTCsl
[PaBHOMEPHOM MOPUCTOCTHIOl U 3JIaCTHYHOCTHIO, XOTS
mpuoOpeTaeT ci1adblii CepoBaThIi OTTEHOK, BKYC X1e0a
CBOWCTBEHHBIN. |Y BEJIMUEHUE MACCOBOM A0 MOPOILIKA
U3 KOpHS IUKOPHS B PEIENType MNPUBOIUT K
[YMEHBILECHUIO BBITYKJIOCTH KOPKH, [IBET €€ CTAHOBUTCS
Ooneel  CBETNBIA, TOBEPXHOCTH  HEPOBHOU, C
TPEUIMHAMH, MOPHUCTOCTH MSIKHUINA TAaKXKe CTaHOBHUTCS
HEPaBHOMEPHOM, a Ha BapuaHTel ¢ 5% JAaxke MIOTHOM,
MSIKHIII CephIi, 3aMHHAIONTUICS, BKYC XjIe0a MPEeCHBIH,
OIIyIIaeTCs MPUBKYC Topedn. Y xieba U3 MIIeHNIHONW
MYKH BBICIIIETOl COPTA C MPUMEHEHUEM MYKH W3 TPABHI
mabpena yxe B KonudecTBe l0osee 1% oT Macchl MyKH
YXyALIaJOCh ICOCTOSIHHE KOPKH, OHAa [CTAaHOBMJIACH
OyrpuUCTO#f, C TpelMHaMH, MOPUCTOCTH MSKHUIIA
CTAaHOBMJIACH HEPaBHOMEPHOM, XOTS M OCTaBajiach
MEJIKOIIOPUCTOM.

OTMCTI/IM, YTO MAKHUI OCTaBaJICS PRJIACTUYHBIMI U

HAYMHAJl BaMUHATBCS TOJIBKO HA BapUaHTaxX| C
MaKCUMAJIBHBIM ~ KOJMYECTBOM MYKH U3  TPAaBBI
gabpena. Bkyc xueba XoTs #  mpHoOOpeTam

HECBONCTBEHHBIN MPUBKYC, HO OCTACTCSI IPUSITHBIM, HE
YXYIIAIIMM O0IIEerol BIIEYATICHHS] O BKYCE.
Tabmuua 1

\Opraﬂo.nenaneCKnei u \(l)n3mco—ngnqec1cne\ MoKa3aTeJiM KauecTBa XJeda u3 MYKH NMIIEHNYHOH BBICIIEr ol
ICOPTA C TPUMEHCHUEM MMOPOLIKA U3 [KOPHS MUKOPUSA M TPaB qaﬁpeua

Cpens ITopuc-Toctb Kuczor-
BapuaHTs onbIta xJebonexap O6bem x1e0a, MSIKHILG, BrnaxnocTb HOCTh
Hasl OLIEHKA, cm*/100 r Myku % ’ Msikua % MSIKHILIA,
Gasn rpan
Kontposs 50 290 81,0 414 2,0
X11e6 ¢ mpumerenuem 1%
ITOPOIIIKA U3 KOPHST 49 240 73,0 425 28
[UKOPHSI
Xneb ¢ npumenenueM 2%
MOPOILIKA U3 KOPHS 47 240 735 425 29
IIUKOPHUS
Xeb6 ¢ mpumenenuem 3%
MOPOIIIKA U3 KOPHST 47 250 75,0 427 30
[UKOPHSI
Xne6 ¢ mpumeHernem 4%
MOPOIIIKA U3 KOPHST 3.3 235 745 429 30
[UKOPHSI
Xne6 ¢ mpumeHeHneM 5%
MTOPOIIIKA U3 KOPHSI 2,7 235 725 430 31
IIUKOPHUS
Xned c npumenennem 1% 47 240 733 425 28
MOPOIILIKal U3 TPaBbl yabpera
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0,
Xneb ¢ npumenenueM 2% 44 240 740 26 28
MOPOIIIKA U3 TPaBbl yadpera
0,
X1e6 ¢ mpumenenuem 3% 34 250 730 427 29
MOPOIIIKA U3 TPaBbl yadpera
0,
X1e6 ¢ mpumeHernemM 4% 27 25 720 429 30
MOPOILIKa U3 TPaBbl yadpera
0,
X1e6 ¢ mpumeHeHHeM 5% 25 290 705 429 31
TIOPOIIIKA W3 TpaBbl yabperia
TpeboBanus Poccuiickoro HE He HODMUDYETCS HE MCHee He 6omee He Goree
CTaHIapTa HOPMHUpPYETCS PMHPY 75% 44% 3,0 rpan

Heckonbko 10 MHOMY MOBIMSUIM Ha IOKAa3aTeNd
KauecTBa xyeba HacTou TpaB. OTCYTCTBHE YacTHUIl U
BOJIOKOH TpaB IPUBOJUIO K OTCYTCTBHIO TEMHBIX
BKpAIUIEHUH B TECTE U CIOCOOCTBOBAIO COXPAHEHUIO
€r0  PEOJIOTMYECKUX  CBOMCTB.  OKCTPaKTHUBHBIE
BEIIECTBA MPH 3TOM pACHPEAEISUIUCh IO TECTy
PaBHOMEPHO, MOBBIIIAS MUIIEBYI0 HEHHOCTD M3ACIHMI.
OtMedeHo, 4To ¢GOpMa M BBIIYKIOCTH KOPKH II0
BapHaHTaM OIIbITA HE MMENN CYIIECTBEHHBIX OTINYUI
oT KOHTPOIIbHOTO BapHaHTAa. IIBeTkOpKH
XapaKTepU30BaJICd  KaKk  CBETJIO-KOPUYHEBBIM U
KopHuuHeBbIi. [IoBEpXHOCTh KOPKHM Ha BCEX BapUAHTAX
ombITa OBIJIa, COOTBETCTBYIOIIAs «HOpPME», TO €CTh

riiaakas.

Becpma AKTyaJIbHbIM HaM IpeaACTaBIIACTCA
HCIIOJIB30BAHUEC JAUKOPACTYIICTO PpacTUTCIBHOI'O
ChIpbs HC TOJIBKO B XJ'I666, HO U B HE MEHEC BaKHOI
COCTaBJ’ISIIOH.leﬁ panoHa [HWUTAHHUA 4YCJIIOBCKa - B
HaIluTKax.

Pe3ynbTaThl MPOBEICHHBIX HAMH MapKETHHTOBBIX
WCCIIEJIOBAaHUH IIOKA3bIBAIOT, YTO OE3aJIKOTOJbHBIC
ra3upOBaHHBIE HAMUTKH TMOJB3YIOTCA ITOCTOSHHBIM
YCTOWYMBBIM cripocoM. bomee 95%  Hacenenwus
PEryJIspHO COBEPLIAIOT IOKYNKY TaHHOTO TOBapa, B
TOM 4YHCIIe M I ynotpebienus aetbMu. Ha cocras
MpoAyKTa oOpaiiaeT BHHMAaHHE BCETO BHUIIb OKOJIO
TPETH OINpPOLICHHBIX. B TO Xe BpeMs, HaNHUTKH,
MPOU3BE/ICHHbIE Ha OCHOBE HaTypalbHOTO
PacTUTEIILHOTO  JIEKAPCTBEHHOTO  CBHIPbS  T'OTOBBI
noKymnaThb 76,5% notpedureneil JTaHHOTO MPOIYKTa.

Ilpn mpoBeneHMM  OLEHKM  KadecTBa IO
OPTaHOJIENITUYECKIM TIOKa3aTelIsIM YCTAHOBJIEHO, YTO
HallMTKM Ha OCHOBE 3KCTPAKTOB M3 JNKOPACTYILETO

JIEKapCTBEHHOT'O0 CBIPbS MMENHM KOPUYHEBBIM WIN
KENTO-KOPUUHEBBIN LBET pasHoi CTETEeHU
BBIPKEHHOCTH, OOYCIIOBJICHHBII LIBETOM HCXO/JHOTO
ceipbsi. Ilo pe3ynbpTaTam JerycralliOHHOM OLEHKHU
HEIPUBJIEKATENBHBIM 110 TOKA3aTEII0 «IBET) OKa3aJICs
TOJIbKO HAIIUTOK HA OCHOBE 3KCTPAKTa KOPHS COJIOJIKH,
XapaKTepU30BaBIIUiicT cepo-Oypoit okpackoil. Bce

HaITUTKH XapaKTCpU30BaJINCh HaJIM4YnuemM
OMNNAJIMCHCHINN WM AK€ MYTHOCTBIO C HAJIWYHUEM
ocCajJKa. Haub6onsIeii MYTHOCTBIO OTJIINYAIUCH

HaIlMTKM Ha OCHOBE LIBETOB JIMIIBI, KOPHS COJIOJIKH,
LUKOPUS U TpaBbl Yabpena.

Bkyc u 3amax HanMTKOB ObLT 00YCIIOBJIEH BKYCOM
U apoMaTOM HCIOJIb3YeMOr0 PAaCTUTENBHOTO CBIPbS.
Haubonee rapMOHMYHBIM ¥  HPUBJIEKATEIbHBIM
BKYCOM, 1o MHCHHIO JeTyCTaToOpOB,
XapaKTepU30BATUCH HAITUTKH HA OCHOBE YKCTPAKTA U3
CYXUX IUIOJIOB OOSIPBIITHUKA, TPABBI 9XUHALICH, IIBETOB
JMNBI, JUCTbEB OPYCHUKH, IUIOAOB IUMIIOBHHKA H
TpaBbl 4alpema. DTHW BapuaHTH HaOpamu Ooiblmee
KOJIMYECTBO OaJyIOB TNPH pacuere KOMIUIEKCHOTO
noKazaresis  KadecTBa [0  OpPraHOJENTHYECKUM
nokasaressiM (Tabi 2).

Huzkumu 3HAYCHHUSIMU KOMIUIEKCHOTO
nokKazaTesis KadecTBa [0  OPraHOJENTHYECKUM
HOKa3aTelsIM XapaKTepU30BaINChH HaIUTKH,
NpOU3BE/ICHHbIE HA OCHOBE IMKOpus, wmandes, a
HAITUTOK Ha OCHOBE KOPHS COJIOIKH OBLI OTHECEH K

KaTeropun  HEYAOBYJCTBOPHUTEIFHOTO  KadyecTBa.
IIpyunHONl  TakOM  OLEHKM  SBWJIMCh  HaJM4Me
cnenu(UIeckoro TOPBKOTO BKyca H, OCOOCHHO,

HENPHUATHOC IMMOCJICBKYCHUC IIPU yHOTpG6J'IGHI/II/I JaHHBIX
HaITUTKOB.
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Tabnuwa 2

CBoaHbI€e pe3yJbTaThl OPraHoJIeNnTHYECKOH OLEHKH KauyecTBA 0e3aJIK0r0JbHbIX
ra3upoOBaHHBIX HANUTKOB

Onenka B 6aymiax
E 9| KomruiekcHslit
o) &)
BapuaHT npuMeHEHHS JIEKAPCTBEHHOTO AEIEIE & [IOKa3aTellhb Kateropus kauecTsa
PACTHTENBHOTO ChIPbS Bl &l E| 2| & Ka4yecTBa,
iR Q
E =
Bostppmamk 4,57\4,284,57\4,7114,42 90,9 OTJIMYHOTO Ka4ecTBa
Bpycrauka 5,004,5714,283,42/3,00 82,5 XOPOIIIETO Ka4ecTBa
JIvme! nBeT 4,7113,85/4,5714,284,14 85,7 XOPOIIIETO Ka4ecTBa
Marp- u-Mauexa 4,5714,2813,85/3,0013,14 734 XOPOIIETro KauecTBa
CoTOKH KOpeHb 3,713,7113,28[2,282,48 58,1 HEYHOBJICTEOPHTELHOTO
KauecTBa
Llukopuit 4,1414,1414,1412 852,42 67,7 YAOBJICTBOPHTEIILHOTO
KauecTBa
YaOper TpaBa 4,57\4,14/4,71)3,573,57 80,3 XOPOIIIETO Ka4ecTBa
Ilandeit 4,14/4,0013,85(3,28/2,85 70,3 YAOBJICTBOPHTEIBHOTO
KauyecTBa
IumoBHMK 4,42\4,284,28(3,85/3,85 81,1 XOPOIIIETO Ka4ecTBa
DXHUHAaLEes 4,854,715,004,283,71 88,2 OTJIMYHOT'O KauecTBa

MaccoBasi OIS CyXUX BELIECTB B HAITUTKAX OblIa
00yCIIOBJICHA pEeLENTypOl, PACCUUTAHHOW MCXOAS U3
OKCTPAKTUBHOCTHU PACTUTCIIBHOTO ChIpbs, u
HaxoJwiach B mpenenax 6,6...6,7% W3 KOTOPBIX Ha
JIONIF0  BHOCHUMOTO caxapa mpuxoauwiock 6%, a
0,6...0,7% cocTaBmsnM 3KCTparupyemble BellecTBa
JIEKapCTBEHHOTO PACTUTEIBHOTO CHIPBSL.

Tperbell Tpynmnoil MNPOAYKTOB, MNOJIb3YIOLIUXCS
MIOCTOSIHHBIM YCTOWYHMBBIM CIIPOCOM y MOTpeOHTENEH,
ABJISIETCS MSICHAs MPOJYKLMS CYIIECTBEHHAs! OIS B
CTPYKTYpEe KOTOpOH NpPUXOIUTCS Ha KoJOacHbIe
n3zenns. [Ipy 3ToM ciieyer mpru3HaTh, 9To KOJIOacHbIe
nU3CIus, BI)Ipa6aTI)IBaeMI)Ie B COBPEMCHHBIX YCIIOBUAX
— OTO HC camMas 6Har0HpI/IHTHa${ nmamia ajig 3J0pOBbs
HIO}:[eﬁ o0 CpPaBHEHUIO C JAPYTrUMHU BHJIaMU MICHBIX

m3nenuit.Ilo  Hamemy — MHEHMIO 3Ty  Ipymiy
IPOJOBOJBCTBEHHBIX ~ TOBAPOB  TAKXKE  HENb3s
UTHOPUpOBaTh B IUIAHE IIPUJAHUS €U CBOMCTB

(hYHKIIMOHAJIBHOW HAIIPABICHHOCTH.

PenenTypbl KonN0aHHBIX W3/AENUI BKIIOYAIOT B
ce0s1 60JIBIIIOE KOJIMYECTBO HANMEHOBAHHN MPSTHOCTEH,
OpsHBIX oOBoUleW. BxmoueHwe Hapsgy ¢ HuUMH
MECTHOTO JIUKOPACTYILEro JIEKapCTBEHHOTO
PacTUTEIILHOTO CBIPBSl B PELENTYpbl Kojbac ciiexyer
paccMaTpuBaTh Kak JOMOJHUTENBHYIO SKOCHCTEMHYIO
YCIyTy,  CIIOCOOCTBYIOIIYIO  TOBBIICHWIO X
(hyHKIMOHATBHOMN 3HAYMMOCTH.

B HameM ombITe HCCIENOBAJOCH BIHSHUE Ha
Ka4ecTBO KOJOAChl BapeHOM W3 Msica NTHIBI BOJHO-
CHHUPTOBBIX HACTOEB JUKOPACTYIIMX JIEKAPCTBEHHBIX
Tpas.

Ilepen BEIPaOOTKON KOJOACHBIX H3ACTHHA C
MPUMEHEHUEM BOJHO-CIIUPTOBBIX HACTOEB TpaB, B
noydyeHHoM (apiie ObII  OmpenesieH  ypOBEHb
aKkTHBHOW KuciotHocTH (pH) moreHumomerpuyeckum

MetogoM. CpaBHUTEIHHO HEOOMBIIOW ypoBeHs pH B
omeiTe, Ha ypoBHe 6,16, OBUI OTMEYEH Yy
«KOHTpOJILHOTO» oOpa3ua. IIpu BHeceHMHM B COCTaB
(apiia BOJHO-CIIMPTOBOTO HACTOSI TPaB OTMEYAJIOCh
HE3HAUUTEIbHOE YBEIMYCHHE 3HAUEHHH JaHHOTO
nokazatens. Tak mpu 100aBleHUH B (apiieByro
CUCTEMY BOJHO-CIHPTOBOTO HACTOS W3 JIMMOHHHKA,
BOJOPOJIHBIA MOKa3zarenab Bo3poc na0 6,22, Ilpu
J0OaBIICHUH BOJIHO-CITHPTOBOTO HACTOS u3
ThICSIYCTUCTHUKA pPH  moBwicwics mo 6,25 en.
BomopoaHsIif IOKa3aTenb y KOI0ackl C IPUMEHCHIEM
BOJHO-CITUPTOBOM CMECBHIO W3 peMemKa ¥ MPoCcTo
BOJIHO-CIIUPTOBOM CMEChIO cocTaBwio 6,26 en.
HawuGonbieir ypoBens pH Obu1 0TMedeH y o0Opasna ¢
HMPUMEHEHHEM BOJAHO-CITUPTOBOTO HACTOS U3 3BEp00O0s
U cocTaBui 6,28.

Jna uccnenoBaHHSA BIMSHUS BOJHO-CIIMPTOBBIX
HACTOEB TpaB Ha KadyecTBO KoJOacel BapeHoil
ONPENeIBIINCE ~ OPTaHOJENTHYSCKHE  IMTOKa3aTelH
KayecTBa MPOIyKTa Mo 9-0anmpHON mikaime. Brenrauit
BUJI MICCIIEAYEMBIX 00pa3IoB 10 BapHAaHTaM OIIbITA HE
CHJILHO OTJIMYAeTCs ApYyT OT Apyra. Beneactsue storo,
Bce oOpasmel HabOpamum 1no 9 OamioB. llBeroBwie
XapaKTEepUCTUKH KoJ0ackl (Ha pa3pese) 1o BapHaHTaM
OMBITa OTIMYANNCh He3HaunTesnpHO. Ilo  3TOoMy
MOKA3aTeNI0 MPEANOYTeHNs] OBUIM OTHAaHBl BCEM
obOpasiam, KpoMme KOJIOachl BapeHOW C HACTOEM W3
3Bep000s MPOIBIPSBICHHOTO M U3 THICSYETHCTHUKA (8
6autoB). [Ipu omeHke, Mo 3amaxy W apoMaTy BapeHO
KOJIOAChl BBIACHWIIOCH, YTO HAWIYYIINM 3allaxoM W
apoMaToM 00JIa/Ial0T BapUaHThl C HACTOEM M3 KHIpest
Y3KOJIMCTHOTO M C HACTOEM M3 pererika (1o 9 6amios
Kapli1). Ha ouH 6asn MEeHbIIE TOTYYHIN BAPHAHTHI
KoJI0acsl 0e3 IPUMEHEHHsT HacTOEB M C HAacTOEM W3
3Bepobost mpozbipsiBieHHoro. Kombaca Bapenas ¢



L m
EESY

East European Scientific Journal #9(73), 2021 35

JN00aBIEHUEM THICSYEINCTHUKA XapaKTepHu30Bajlach
cy1abbIM HPSHO-TOPHKOBATHIM apoMaTom,
HECBOWCTBEHHBIM 3aI1axy MSCONPOAYKTOB U HOIyYHIa
oueHKy 7 OanoB. HammeHblnyio 0ajulOBYIO OIIEHKY
TOJTyYHJIM BapUaAHTBI KOJ0AChl C MPUMEHEHHEM BOJIHO-
CIIMPTOBOM cMecH ¥  HacTos JIMMOHHUKA 3a
HENPUATHBIM CIHMPTOBOM 3alaXx M HECBONCTBEHHBIN
apoMar JJMMOHa y TocieaHero (1o 6 6aiios).

ITo BKycy wnccinemyemple BapHaHTBI KoJOac
OTJINYAJINCH CYIIECTBEHHO. [Ipy 3TOM HamITydIIMMU 10
N3ydacMOMYy TI0Ka3aTelto ObUTH OTMEYEHBI KOJIOACH C
HACTOEM M3 KHIpesl y3KOJIHCTHOTO M C HAaCTOeM M3
perenika, koTopsle HaOpamu no 9 6amnos. Ha yposue
7-8 GayuloB OBUIM OLICHEHBI KOJIOACH! 0€3 M3ydaeMbIX
J00aBOK U ¢ IPUMEHEHUEM HACTOS M3 TPaBbI 3BEpO00s
HPOJIBIPSIBICHHOTO. Bapuanram konbac c
NPUMEHEHUEM  BOJHO-CITUPTOBOW  CMECH, HAacTOs
3Bepo00st 1 HACTOSI INMOHHHUKA OalyioBast OLleHKa ObL1a
PE3KO CHIKEHa Ha HECBOWCTBEHHBIE IPOTYKTY
MPUBKYCHI ¥ COCTaBMWIA 6 OaNIoB.

Ipn OTIpeICTICHUH MHUKPOOHOJIOTTYECKUX
MoKazaTesel KagecTBa Kodac ObIIO yCTaHOBIIEHO, YTO
HanOONBIIAM TIOAABIIOMNM I(PPEKTOM PpPa3BUTHS
OakTepuii o0samaeT BOAHO-CIMPTOBOM HAcTOM U3

KUIIpes y3KOJIUCTHOTO (1,2*102KOE/F) U BOJHO-

2
crmproBasi cmech (1,4*%10 ° , KOE/T), a HAauMeHbIINM -
BOJHO-CIIUPTOBBIC ~ HACTOM U3  THICAYCIUCTHUKA

(3,6*102, KOE/r), penemika (3,8*102, KOE/r) u

JTUMOHHHUKa (6,3%10 2 , KOE/T).

OgHuM W3 BapUAaHTOB MPHUAAHUS TMPOAYKTY
(hyHKIIMOHATBHBIX CBOWCTB SIBJISIETCS MPHMCHCHHE B
cocraBe KoibacHOro (apma mIpoTa PacTOPOIIIN
nsaTHHCTON. JaHHas mo0aBka CONEPKHUT yYHHKAIbHOE
TeIaToONPOTEKTApHOE  BEMIECTBO —  CHIIMMApPHH,
KOTOPBI{ ~ BOCCTAHABIMBACT  KICTKH  IICYCHH,
CTHUMYJIUPYET  pEereHepalMid  BCEX  BHYTPECHHHX
OpraHoOB, CHOCOOCTBYET OOOTAaIIeHHI0 OpraHu3Ma
KHCIIOPOIOM

[TpuMeHeHne MIPOTa PacTOPONIIH B KOJHYECTBE
1,0, 3,0, 6,0 u 9,0% nHa 100,0 KT HECOJEHOTO CHIPHS
MOBIIMSUIO HA TOTPEOUTENBCKHE CBOMCTBA KOJIOACHI
BapeHoi. [lo BHemHeMy BHIy KOJOAacHbIE OaTOHEI
W3y4aeMOro BHAA TMPOAyKTa OBUTH TPAKTHYCCKH
OJTMHAKOBBIMH.

3amax ® BBEIPAXCHHOCTh apoMara W3AeIHid
KOJIDACHBIX OBUTM pa3UYHBIMU. Tak, MakCHMalIbHOE
KOJIMYECTBO - 9 0aulOB MO JIAHHOMY IOKa3aTellro
HaOpanu Koybackl, BbIpaboTaHHbIE 0e3 T0OAaBKU U C
no0aBkoi B kojuuecTse 110 3,0% K Macce HeCOJICHOTO
CBIPbSI.

Bkyc wuccieayembix — Koibac — CyIIECTBEHHO
3aBHCEN OT KoyimdyecTBa mmporta B Qapime. J{aHHBIH
MOKa3aTeib MPAKTHYECKU HE U3MEHSUICS IPH BHECCHUU
nobaBku Ha ypoBHe 3,0% (9 OamnoB). YBenudeHue
KoJIm4ecTBa foOaBKky cBbIe 3,0% CHIDKAIO BKYCOBEIC
OLIYIIEHHMS OT NMpoayKTa Ha 1-4 Gana.

LBer dapma y xombac 0e3 MpUMEHEHHUS MIPOTa
PaCTOPOIIIN COOTBETCTBOBAJ U3y4aeMOMY MPOIYKTY
u ObUI pO30BBIM, 0€3 cephiX IIATEH, IIyCTOT,
PaBHOMEpPHO IepeMelllaH C COJEepKaHHEM KYyCOYKOB
MsIca IITUIEI pasMepoM 3...5 mM. [Ipu BHeceHHH mpoTa

Ha ypoBHe 1,0% Ha NHOBEPXHOCTHM HE3HAUUTEIHHO
MIPOSIBIISUTUCH TEMHBIC BKPAIUICHUS. Y BEJIMUYEHHUE J0JIN
¢durooborarutens B Gapuie cbiie 3,0% NPUBOAMIO K
YXYIILICHUIO [[BETA U TOSBICHUIO PE3KOH MATHUCTOCTH
Ha BapUaHTE C MAKCUMAJILHOU 10301 €r0 BHECCHUS.

MaccoBast 1oj1sl IpoTa pacTopoIud B Qapiie
CYIIECTBEHHO TOBIIsIA HAa KOHCHCTEHIIHIO KOJOac.
Hapacranne miioTHOCTH Koibac HOCHIIO JTHHEHHBIH
XapakTep, JOCTHIas MaKCHMAJIbHBIX BEIMYMUH MpPHU
no0aBIIeHNH MIPOTa B KOJIOACHBIH (papil B KOIMYIECTBE
9,0% oT Maccel HECONEHOTro ChIpbs. llpum 3TOM
HaOmofanmack  OTpHIATENbHAass ~ KOPEWDIOHSA €
MIO0Ka3aTeJIeM COYHOCTH TOTOBBIX M3JIEITHH.

BBenenune B cocraB kojbacHoro Qapima mpora
pacTopommy Ha BCEX BapUaHTax OIbITa MPUBEJIO K
yBEIMYEHUIO conepxkaHus Oenka Ha 0,6-0,8% B
3aBHCUMOCTH OT JJO03bI BHECEHHUS, a TAaKXKe OTPa3HIOCh
Ha COJEpXaHUM XWpa B Mpoxaykre. [lo BapmaHTam
oTbITa OHO KoJiebanoch B mpeaenax ot 18,1 xo 20,6%.
[Tpn sToM HambobIIIEE €ro CoAep’KaHNe OTMEUEHO Ha
BapuaHTax c¢ gobaskoi 6,0 u 9,0% k macce Qapia.
JlaHHasT 3aKOHOMEPHOCTb OOBSICHACTCS HAIMIMEM B
LIPOTE PACTOPONIIN HEKOTOPOTO KOJIMYECTBA Macia,
YTO M OKasajlo BJIMAHHUC Ha BCIIWYHMHY HU3YUaCMOI'0
HOoKa3aTes.

4. O6cyxneHue pe3yjbTaToB.

B HaCTOAIIEC BPEMA PBIHOK IMUIICBBIX MPOAYKTOB
JOBOJIEHO pa3HOOOpa3eH Kak C TOYKH 3PEHHUs
aCCOPTUMEHTA TaK M IO IICHOBOW MOJIMTUKE KaXI0ro
n3 npomsBoauteneid. Ho, ecnu panpmie morpedurenn
MIPEANIOYNTAId B OCHOBHOM  IIPUBJICKATENbHBIN
BHEITHHUHN BHJI IIPOLYKIUH U €€ BKYCOBBIE Ka4eCTBa, TO
CerofiHd — HE MaJOBaKHOE 3HAYCHHE IS
rnorpeduTeneld WMMEIOT TIOJe3HbIE IS 3JI0POBBS
cBoMcTBa. TeHICHIMS «3I0pOBOro» o00paza KHU3HH
OTKPBIBACT INHUPOKHUEC TEPCICKTUBBI [JIA pPa3sBUTUA
accopTuMeHTa. Bmecte ¢ TeM 3TO aeT BO3MOKHOCTh
OIMPCACIICHUA COOTBETCTBYIOIIUX JUCTHUYCCKUX
CTpaTeTMii W pemeHus NpoOIeMbl MPOPUIAKTHKH
XPOHUYECKHX JIeTeHePAaTHUBHbIX 3a00I€BaHUM.

BaxHoe  3HaueHME  HWMEET  BO3MOXHOCTh
MPUMEHEHHsT B KayecTBE  JOMOJHHUTEIHGHOTO
JUKOPACTYIIETO JIEKAPCTBEHHOTO CHIPhsI, IIPUIAIOIIET0
B UTOre IIPOJYKTAaM CBOWCTBAa (YHKIMOHAIBLHOMN
HalpaBJIeHHOCTH. [Mpumenenne JTAaHHBIX
¢uroodoraruTenell MEPCHEKTUBHO IIPU NTPOM3BOACTBE
TPYIII MUIIEBBIX TPOAYKTOB, ITOCTOSHHO HAXOAAINUXCA
B paliioOHEC HACCJICHUA. K taxum MMPpOAYKTaM OTHOCATCA
xJ1€0, O€3aJIKOrOJIbHBIE HAITUTKU U KOJIOACHI.

HccrnenoBanus  mokas3and, 9TO  BHECEHHE
BPEUENTYPY  JAOTONHUTEABHOTO  JUKOPACTYILETO
JICKAPCTBEHHOI'O0 ChIPbA OKAa3bIBACT IIOJOXKUTCIBHOC
BIMSHHE HA TMPOLECCHl CO3PEBaHMsl TecTa, YTO
OOBSICHAETCS BBICOKMM COJEpP)KaHHEM B JI00aBKax
MOHO- M JIMCaXxapHiOB, OPraHWYECKUX KHCIOT U
MHUHEpaIbHBIX BellecTB. [laHHBIN acleKT O0COOEeHHO
WHTEpPECEH B CBETE€ TOr0, 4YTO HAa MHOTHX
XJIeOOMEeKAPHBIX MPENNPUITHIX CpelHed, a 0COOEHHO

Majoii ~ MONIHOCTH  9YacTO ISl  COKpAIICHHUS
IPOAOJDKUTCIIBHOCTHU IMPONU3BOACTBEHHOT'O ITUKJIa
HCTIONIL3YETCSl 0e30TapHbI CIOCO0 MPUTOTOBICHUS
tecta. llpm 5TOM 3HAYUTEIBHO  COKpAamaeTcs
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MMPOJAOKUTCIIBHOCTD IIpoLecca 6p0)KGHI/I$I, a UMEHHO OTCYTCTBUIO TEMHbBIX BKpaHHeHI/Iﬁ B TECT€C H
Ha 3TOM OJTalne€ B TCCTC HNPOUCXOAUT HAKOIUICHUEC CHOCO6CTByeT COXpPaHCHUIO €ro PCOJIOTUICCKUX
BCHICCTB, 06yCJ‘IaBJ‘IPIBaIOIIIPIX apomMart xaeba u CBOMCTB.

BCUICCTB, BJIUAIOMIUX Ha HWHTCHCHBHOCTH ITPOLIECCOB HpI/I IPpOU3BOACTBE 0€e3aIKOr0JIbHBIX

4epcTBeHUs. AKTHBAIMs JAPOXOKEH XJIeOONeKapHBIX
IpY IpUMEHEeHNH (uToodoraTuTenel xaeda mo3BoInUT
YaCTHYHO peIaTh 3Ty npobimemy. IHTepecHBIM
MPECTABISIETCS MIPOBECHNE JaTbHEHIINX
CPaBHHUTEIBHBIX HCCICIOBAaHWH MO  BBISIBICHHUIO
BIIMSTHUSA IIPUMEHEHHS (puTooboraTuTeneil Ha KagecTBo
TecTa W xJjeba NMpH UX BHECEHWH HA PA3HBIX CTaJHAX
TECTOBEACHUS (HA CTagusIX NPUTOTOBJICHHS OMAphl U
3aMeca TecTa) NPH OIapHOM crioco0e MPOM3BOACTBA
xyieba, a Takke Ha WHTEHCHBHOCTH IIPOILIECCOB
4epCTBEeHNUs XJeoa.

B TexHONOrMM MpOM3BOACTBAa 0E€3aNKOTOJIBHBIX
Ta3UPOBAHHBIX HAMMTKOB BUJ PAaCTUTENBHOTO CHIPHS
SBJSIETCS  OIIPEACIIAIONIMM  OPTaHOJENTHYECKYI0 |
(hU3HOJIOTHYECKYIO IIEHHOCTh. VIHTEpEeCHO OTMETHTS,
YTO IPU TIPOBENCHHWH JETYCTallMi ObUI YCTaHOBIIECH
(hakT BBICOKOW OIICHKM HAIMTKOB JETyCTaTOpaMH-
pecnioHieHTaMH (IIPH TIPOBECHUM MAapKETHHTOBBIX
UCCIIEZIOBAaHNI) KOTOPBIE SIBISIOTCS MOCTOSHHBIMHU
MOKynaTeassMA  HeOe30macHbIX HamuTkoB  «Komay.
JanHblit QakT CcBHUAETENHCTBYET O MOTEHIHAIbHOU
BO3MOXKHOCTH Ilepexoja IOKymaTeled JaHHOTO
HallUTKa B KAaTETOPHUI0 TMOKymareiled HalHuTKOB
6e3aJIKOTrONIPHBIX Ta3UPOBAHHBIX HAa HATYpaJIbHOM,
6e30M1acHOM ChIpkeE.

[NoBemmenue MOTPEOUTETBCKUX CBOHCTB
NHUIIEBBIX  NPOXYKTOB 32  CYET  IPUMEHCHUS
JUKOPACTYIETO PAaCTHTEILHOTO CBIPBS IOCTUTACTCS
IpU JIOBOJIbHO HU3KOW JIO3MPOBKE HMX BHECEHUS. A
YUUTBIBAsI, 4TO AIAPATypPHO-TEXHOIOTHYECKHUE CXEMBI
MIPOM3BOJICTBA MHIIEBBIX MPOIYKTOB C NPUMEHEHHEM
¢utooOoraTuTeneit He TpeOyeT H3MEHEHHs, HOBBIC
BUABI TPOJYKIHUH MOXKHO IPOU3BOJIUTH Ha JHOOOM
(hyHKIIMOHHUPYIOLIEM MPEIIPUATHH.

BbIBOaBI. IIpumenenue JUKOPACTYIIETO
JIEKapCTBEHHOTO CBHIPhSl TPH IPOU3BOJCTBE XJieba,
0€3aJIKOTOJIbHBIX Ta3UPOBAHHBIX HAMMTKOB M KoJbac
SBIISIETCS AKTYyaJIbHBIM u TIePCIIEKTUBHBIM
HarmpaBJIeHHEM  Kak B HAy4yHOH Tak |
MPOU3BOJICTBEHHOH JIeSITEIIbHOCTH MOCKOJIbKY
aKICHTUPOBAaHWE Ha  O3JIOPOBUTEIBEHOM  acCIeKTe
ABISIETC B HACTOSIIMA ~ MOMEHT OJHOM U3
MaKCHMaJIbHO ~MOIIHBIX  (DAaKTOPOB  JIMKBUIAHOCTH
MUIEBON MTPOTYKIIUH.

Buecenne ¢uTooboraTuTenei OKa3bIBaEeT
MOJIOXKHUTEIBHOE BIMSHHWE HA IPOIECCHI CO3PEBAHUS
TECTa, YTO OOBACHSIETCS BBICOKHM COJCp)KaHHEM B
Jo0aBKax MOHO- W JIHUCAXaphIoB, OPTaHMYECKUX
KHCJIOT U MMHEPAJIbHBIX BEILECTB.

[Tpn mpousBoxacTBe Xeb6a M3 MYKH IIIEHUYHOMH
xJIeOOTIeKapHO BBICHIEr0 COpTa C INPHUMEHEHHEM
MOpoIIKa TpaBbl 4Yabpeua ONTHMalbHOE  €ro
konuuecTBO 1%, a ¢ MpPUMEHEHHEM MYKH U3 KOpPHS
muKopus - 3% OT Macchl MyKH.

[IpuMeHeHHe IUKOPACTYIIETO JIEKAPCTBEHHOTO
CBIPBsI 0OOJiee OMpaBIaHO B BHUJIE BOJHBIX HACTOEB
HEXXEIW B BHJEC W3MENBYCHHOW TPABBI IOCKOJBKY
TCYTCTBHE YACTHIl W BOJIOKOH TpaB MPHUBOIUT K

ra3upoOBaHHBIX HAIIMTKOB HA OCHOBE JMKOPACTYIIEro
JIEKapCTBEHHOT'O CBHIPbS HamOoJiee TapMOHUYHBIM U
TIPUBIIEKATCIbHBIM BKyCOM XapaKTepU3yIOTCS
HallUTKH Ha OCHOBE OJKCTPAaKTa M3 CYXHX IUIOHOB
OOSIpBIIIHUKA, TpPaBBl OXWHALCH, LBETOB JIMIIBI,
JTUCThEB OPYCHUKH, IUIOAOB ULIMIOBHUKA M TPaBBI
gabpena.

ITpn npon3BoACTBE KOIOAC BAPEHBIX IPUMEHEHHUE
JUKOPACTYIIETO  JIGKAPCTBEHHOTO  CBIPbS ~ MOXET
OCYLIECTBIISITBCS. KAaK B BHAE BOJHO-CIIMPTOBBIX
HacTOeB Tak M B  BHJEC  HEMOCPEICTBEHHO
N3MENbUYCHHOTO CBIPBSI. [pun OIpeieIeHUN
MHUKpPOOHOJIOTHYECKHX TTOKa3aTeseil kauecTBa Koyudac
OBUIO YCT@HOBIJIEHO, YTO HaMOOJBIINM ITOIaBIISIOIINM
a¢¢dexToM pa3BuTHSI OakTepwil 00JIagaeT BOIHO-
CTIIMPTOBOM HACTOHN M3 KUNPES y3KOIHUCTHOTO.

BBenenne mpoTta pacTOpommM B KOJOACHBIH
¢apm B kommyectBe a0 3,0% BKIIOYHMTENHHO HE
YXyIIIaeT OpraHOJENTHYECKHE MOKAa3aTeln KadecTBa
K0JI0acChl BAPEHOW U3 MsACa MTHIIBI.
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SJIEKTPOMEXAHUYECKAS MHOT'OIIO3SULITUOHHASA CUCTEMA ITEPEJJAYA DOHEPTUN,
MOJEJIb 1 AJITOPUTM PABOTHBI

Abstract. Currently, the development of new wireless power transmission devices (charging systems)
continues, one of which is presented in this article. The presented technical idea of the charging system can be
applied both to electric vehicles and to mobile devices. The design, model and algorithm of operation of the
original multi-position contactless capacitive electromechanical system for transferring energy to the board of an
electric vehicle are presented. The calculations have shown that the goal can be achieved with the already achieved
level of technology and the element base of electronic components. In the future, it is planned to carry out
calculations of the electrical circuit of the already designed device, taking into account the impedance of the circuit
and to develop a specific algorithm for the operation of the control electronic device of the proposed charging
system. In particular, it is planned to build a model of joint operation of the described electromechanical power
transmission device with the storage device and electromechanical transmission developed by the authors, when a
synergistic effect can be obtained in increasing the efficiency of the developed storage device in electric transport.
It is also planned to work on the implementation of the system model in relation to mobile devices.

AnHOTanus. B Hacrosee BpeMs mpooipkaeTes pa3paboTka HOBBIX OSCIIPOBOJHBIX YCTPOUCTB IMepenadu
OHEprun (3ap$1z[H0171 CI/ICTCMLI), OHO U3 KOTOPBIX IMPEACTABIICHO B ,I[aHHOfI CTaTheC. Hpe,I[CTaBJ'IGHHa}I TEXHHUYCCKaA
naesa 3ap$mH0171 CHUCTEMblI MOXXHO HPUMCHUTDH KaK Ha JJICKTPOTPAHCHOPTE, TaK WU IJId MOOWMILHBIX YCTpOﬁCTB.
[IpuBeneHp KOHCTPYKIUS, MOAETh M alTOPUTM pabOTHl OPHUTHHAIBHOW MHOTOIO3WIIMOHHONH OECKOHTAKTHOM
€MKOCTHOH 3J'I€KTpOM6X3HPI‘IGCKOI>i CHUCTEMBI IEpCIavu SHCPIUU HA 60pT 3H€KT‘[)OMO6I/IJ'I$[. HpOBe,I[eHHBIe pacHdeThL
IIOKa3ajiu, 4To IMOCTaBJICHHOM OEJINU MOXHO ,Z[O6I/ITLC$I IIpH YK€ JOCTUTHYTOM YPOBHC TCXHUKHU U 3JIEMEHTHOM Oa3bl
9JIEKTPOHHBIX KOMIIOHEHTOB. B JaipHeiIlIeM IUIaHUPYETCS IIPOBECTU PAacyeThbl 3JIEKTPUUYECKOM LEMU YyXKe
CKOHCTPYHPOBAaHHOTO yCTPOWMCTBA C Y4ETOM HMMIIEJ]aHCa LEMU U Pa3padoTaTh KOHKPETHBIN alrOpuTM paboThI
YIPABISIIOIIEr0 MIEKTPOHHOIO YCTPOMCTBA IpeAJaraéMoil CHCTEMbl 3apsiku. B uacTtHOCTH, IUIaHMpyeTCs
MOCTPOUTH MOJIETIh COBMECTHON pabOTHI OMMCAHHOTO 3JIEKTPOMEXaHHYECKOro yCTPOICTBa Mepesadyn SHEPTHH C
pa3paboTaHHBIMK aBTOPAMHU HAKOIMTENEM H IEKTPOMEXaHIMUECKON TPAaHCMHUCCHEH, KOT1a MOXKET OBITh TTOJTy4eH
cuHepreTuueckuid 3dexkt B mnoBbIIeHHMH S(PPEKTUBHOCTH NPUMEHEHHs pPa3pabOTaHHOTO HAKOIMTENs Ha
QJICKTPOTPAHCIIOPTE. Taxxe TJIAaHUPYROTCA pa60TLI Hazq peanmauneﬁ MoJeCJINM CHUCTEMbl MPUMEHUTCIIBHO K
MOOMJIBHBIM YCTPOHCTBaM.

Key words: electromechanical system, power transmission, multi-position charger.

Kniouesvie cnosa: JJIeKmpomexanuveckas cucmema, nepe()atta IHepeuu, MHO2ONO3UYUOHHOE 3ap}laH0€
YCmpoicmeo.

HocTranoBka mpodiaembl. B Hacrosimiee BpeMss ~ OOPTOBBIC HAKONIMTENN YHEPTHUHU OT JIFOOOTO HCTOYHHKA

SHEPTUYHO pa3BUBAIOTCS JNEKTPUYECKUE  DIIEKTPOIHEPTUH, KOTOPHIE HMEIOTCS MPaKTUIECKH
TpPaHCIIOPTHBIE cpencTsa, OHH IIOCTOSTHHO ~ BE3JIE M HE TOJIBKO B TOPOJIE.

YIyYIIaloTCs, UX CTAHOBHUTCS Bce Oombie. OmaHON U3 AHanu3 MOCJIeTHUX HCCJIeI0OBAHUIM U
aKTyaJIbHBIX ~ TpoOJieM, KOTOphle TMPEMATCTBYIOT  MYOJIUKAIMIA. B HacTos1ee BpeMs  Takue
JalbHEWIIEMY  BHEJIPEHHIO  DJIEKTPOTPAHCIOPTa  BO3MOXHOCTH 00eCcIeuynBarOTCs TIPOBOJHBIMU

SBISIETCA OTCYTCTBUE JIOCTaTOYHO COBEPIUEHHBIX  3apAJHBIMHM CTaHLUAMH, KOTOPBIE MCHOIB3YIOT Kak
CHUCTEM IepeJjaud dHEPrMU OT CTAHLUI 3apsIkM K  TNEepeMeHHbI, Tak M nocTosHHell Toku [1]. Ho
TPaHCIIOPTHOMY CpeiacTBY. IIpum 5TOM BakKHBIM  OOJIBIIMHCTBO KOHCTPYKLMH 3apsiiHBIX YCTPOWCTB
MPEUMYIIECTBOM JICKTPOMOOMIIS IIEpe]] aBTOMOOMIIEM ~ OCHOBAaHO Ha NPOBOJAHOM Iiepepade sHepruu [2, 3].
¢ JIBC unu nusenem siBisieTcsl BO3MOXKHOCTD 3apspkaTh  O4eBMAHO, 4YTO HAJIUYUME MPOBOJOB  yXYALIAeT
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MOTPEOUTENBCKUE CBOMCTBA 3apsiiHBIX YCTPOWCTB 3a
CYET OrpPaHMYCHHOIO pajauyca ICHCTBUS (IJIMHHBIC
poBoJia BBI3BIBAIOT OoupIue MIOTEPH),
MaTepuaNoeMKOCTH, a TAaK)Ke Hey100CTB, CBSI3aHHBIX C
OrpaHHYEeHHEM HOJABIKHOCTH M3-32 IPOBOJOB. Bcex
9THX HEIOCTATKOB JIMIICHBI 3apsIHbIE YCTPOHCTBA
OecripoBomHON Tepenadyn dHeprud. llocmemnne yxe
HauMHAIOT TpUMEHAThCS [4]. Taxxke mpomoimkaeTcs
pa3paboTka HOBBIX MOAOOHBIX ycTpoiicTB. Criemyer
OTMETUTh, YTO TEXHHUYECKHE HIEH OTHOCHTEIHHO
3apsSITHBIX CHCTEM MOOWMIBHBIX YCTPOWCTB MOKHO
pacmmpuTh Ha 3NeKTpoTpaHcnopT. Hampumep B [5]
npejiaraeTcs 3apsiHOe yCTPOICTBO, KOTOPOE COCTOUT
U3 3apsAHON CTAHLIMK, KOTOpas SBISETCS HHIYKTOPOM
MEepEeMEHHOT0 MarHUTHOTO TOJsl W IPHEMHOTO
YCTpOHCTBa, B KOTOPOM OOMOTKA 3JIEKTPUYECKON
KaTYIIKA WHIYKTOpa 3apsJHOM CTaHIIMM HaMOTaHa U3
JBYX M30JIMPOBAHHBIX MIPOBOJAHUKOB, HJICKTPHUECKN HE
CBSI3aHHBIX MEXIy COO0OH, OIWH M3 IPOBOJHHKOB
MOAKJIFOYACTCSl K BHEITHEMY MCTOYHHUKY IIEPEMEHHOTO
TOKa M TEHEpUpYeT INEepeMEHHOE MarHWTHOE IIOJe,
JIpYyroil MHpPOBOJHHMK, HAaxXOmICh B IIEPEMEHHOM
MarHUTHOM  TI0Jie,  TEHEpUpPYeT  IEePEeMEHHBII
JJNIEKTPUYECKUN TOK, KOTOPBIA SBISETCS BHEIIHUM
MCTOYHHMKOM MEPEMEHHOTO AJIEKTPHYECKOTO TOKA ISt

cleAymoolmel  3apsAgHOM  CTaHUUMU. O4eBuaHO,
HEJOCTaTKaMW  TaKOro  YCTpPOWCTBa  SBIISETCS
HEO 6XOILI/IMOCTI> TOYHOI'O TO3UITUOHUPOBAHUSA
YCTpPOHCTBa, a TakKe BO3HUKHOBEHHME TOJEH

paccesiHus. Jlpyroe yctpoiicTBo, mpemiaraemoe B [6]
BKJIFOYaET MHOTO YCTPOHCTB OECTIPOBOIHBIN Nepeadn
SHEPTUH, KOTOpBIC pAa3MENIAlOTCsl Ha IOBEPXHOCTH
CToJla, W KaKABIH W3  KOTOPBIX  BKIJIIOYAET
MepeaTouHylo KaTymky. l[lepemaTodHble KaTymIKH
YOPABIAIOTCS AJIEKTPOHHBIM OJOKOM C IPOIIECCOPOM,
KOTOPOH MOJKIIOUaeT 3TH KATYyIIKH K HCTOYHHUKY
MEPEeMEHHOT0 TOKa, KOTJa HanpoTHB HaXOIATCS
KaTyIIKd TIPHEMHOTO YCTpoiicTBa. 371eCh Takxke
MIPOSIBIIAETCS MapazuTHOE H3ITy4eHne
AJIEKTPOMArHUTHOTO MOJIS ¥ HEOOXOAUMOCTh TOUHOTO
TO3UIIMOHNPOBAHUS YCTPOMCTB OTHOCHUTEIBHO IpYT
npyra. Eme oqHOo mogo0Hoe 3apsiHOe yeTpoicTBO 7]
BKIIIOYaeT 0a30BBI ONOK B Qopme cTONa WU
AQHAJIOTUYHONH  TOBEPXHOCTH, KOTOpas COJCPKUT
nepenatyuk SHepruu. IlepenaTywk sHepruu co3maet
NepeMEHHOEe MAarHWTHOE IOJIe ITyTeM MNpeICTaBICHUS
MEepEeMEeHHOr0  Toka Ha  oOmoTky.  Hammune
AIIEKTPOHHBIX YCTPOWMCTB, KOTOPBIE MOIAEPKUBAIOT
0ecIIpoBOTHYIO 3apsIKy W PACHOI0KEHHBIX OJIM3KO H
M0 MEHTPY OTHOCHUTENBHO OJHOM WM HECKOJBKHX
MEPBUYHBIX KaTyIIeK 0a30Boro OJ0Ka, OKa3bIBaeTCs
MyTeM KOHTPOJIS TOKa, KOTOPBIA MPOXOAUT Yepe3 OIHY

ZR10%¢ HCCKOJIBKO NEPBUYHBIX KaTylICK. I[J'IH
HUCKIIOYCHHUS BJIUAHUA OJICKTPOMArHuTHOIO  IMOJIA,
CO3JaHHOI'0O  MEepCAATYHUKOM DOHEPrunM Ha  YacTH

MMPpUEMHOTO YCTpOﬁCTBa, YTO MMPOBOAAT 3H€KT‘pI/I‘l€CKPIﬁ
TOK, Mpeajaractcsa obecneunTh pacCTossHUE MCKAY

NIPUHUMAIONIEH KaTyIIKOM M JAPYIMMH YacTsIMH,

KOTOpBIE  IPOBOAST  TOK, WM  HCIOJb30BaTh
(eppUTOBBII MaTepuan MeXAy NPUEMHON KaTYIIKOH 1
yacTAMH IPUEMHOTO YycTpoilcTBa. 31ech Takke
IIPUCYTCTBYET IapasuTHOE U3IIy4eHUe
3JEKTPOMAarHUTHOIO OJIs, u OTCYTCTBUE
BO3MOKHOCTH MPOU3BOJIBHON OpHEHTALNH

3apsKaIOIINXCsl yCTPOUCTB.

Bbienienne HepenleHHBIX paHee yacTeil 00uei
npodsaemMbl. MOXHO CcKa3aTh, 4UYTO KOHTAaKTHas
repeiada SHEPrHy BIIEYET IPHUBSI3AHHOCTh K TOUYKE
JOCTyNa 3HEPIHH, CpPaBHUTEIBHO OTPAHHUYCHHBIN
pecypc  KOHTAaKTHBIX  TpymI,  HEOOXOAUMOCTH
OTHOCUTENIFHO MPOJOJIKUTENIBHBIX MAaHUITYJIALUN pU
MOJKIIOYEHUN, a WHAYKTHBHas Iepefada SHEpPruu
OOJIBIIYI0 MaTEpPHUAIOEMKOCTh, IOTEPH SHEPTUH, UTO
MPOUTPHIBAET IO OTHOIIEHUIO K IpejjiaraeMoMmy
croco0y €MKOCTHOH mepemadn SHeprud. Jpyrumu
acriekTaMu 3((GEKTHBHOCTH NPUMEHEHHUS 3apsIHOTO
YCTPOMUCTBA SBISETCS €T0 yAOOCTBO M CTOMMOCTH (B
IINPOKOM  CMBICNIE:  Ce0ECTOMMOCTh, CTOMMOCTh
YCTaHOBKH, CTOMMOCTb OOCIY)XHBaHHS, pECypc,
PEMOHTOIIPUTOTHOCTE). B mepeuncieHHbIX acmekTax
paspaboTaHHOe aBTOpaMu JTaHHOM CTaTbH
JJIeKTpOMEXaHHUEeCKasi CHUCTeMa Mepefaydl SHepruu
NPEBOCXOIUT TpeJiaraeMbele JIPYTMMH aBTOpaMHU
3apsiIHBIX  YCTPOWCTB JJIsl  BJEKTpoMoOwiedl 1o
K03 (PUIIMEHTY TMOJE3HOrO JACHCTBHS U  yA0OCTBY
HCIIOJIB30BaHMS 332 CYET BO3MOXKHOCTHU IPOU3BOJIBHOM
OpHEHTAINH 3apsDKAacMOro YCTPOMCTBA Ha IUIOIIAJKE
pasMelIeHHsT MHOXKECTBAa 3apsHKaeMbIX YCTPOMCTB,
JenieBIe M B TOCTPOCHHM W B IKCIUTyaTallud, HO
BO3HMKaeT TpobseMa  pa3paboTKW  KOHKPETHBIX
rapamMeTpoB KOHCTPYKIMH U aJITOPUTMOB PabOTHI, Ha
peleHne KOTOpoil 1 HampaBiieHa JaHHAS CTaThsl.

Heanr crarbu. llenpio HacTosmiei paboTh
SBJISIETCS Ha4ajo pa3paboTKu anroputrMma paboTbl U
MOJIEIN  3apSJHOTO  YCTPOMCTBA, MPEIJIOKECHHOTO
asropamu B [8] u [9].

N3no:xxenne  ocHOBHOro Marepuajga. B
MIPEAJIOKEHHON aBTOpaMHM  3apsiiHOM  YCTpPOHCTBE
nepenayda SHEpTUH OCYIIECTBIISIETCS qepes
pPETYISIpHYIO  CTPYKTYPY  OJJIEMEHTOB,  KOTOpBIE
TIepelaloT 3HEPTHIo, a 3apsIHBIA TOK NepefaeTcs Ha
3apspKaeMoe  YCTPOMCTBO, depe3 JBE JJIEKTPHUECKHUX
€MKOCTH, KOTOpbIe 00pa3yloTcs MeXay ABYMs
OPOBOJAIIMMH  IUTACTHHAMU  Ha  3apsHKCHHOM
YCTPONCTBE, M MPHJIETAIOMMMU K HHUM IUTACTHHAMH
3apsDKAIOIIETO YCTPOMCTBA, M KOTOPBIE 00pa3yloT mpu
9TOM HauOONBIIYI0 W3 BO3MOXHBIX TPHU  ITOH
OpHEHTAIlNHM, EeMKOCTh.  3apAgHOE  YCTPOWCTBO
BKJIIOYAET, CM. pHUC. 1, UCTOYHHUK TOKa BBICOKOH
4acTOTHl 1, DJIEKTPOHHBIM OJOK ympaBneHus 2,
rromaaka 3 (MM HECKOJIBbKO IUIOMIAZ0K), HA KOTOPOH
PEryJIipHO PacCIOJIOKEHBI IUIOCKHE MPOBOJAIINE TOK
aneMeHTsl 4. Kaxaslii smeMeHT 4 KOMMYTUpYyeTCs
CXeMOM 2 K UCTOYHUKY TOKa 1.
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Puc. 1. Cxema npunyuna pabomwl cucmemul nepeoaiu sHepauu.

3apsbkaeMoe  yCTPOWMCTBO 5, pa3melnaercss Ha
wiomaake 3. To ecTh, Ha YyCTPOHCTBE, KOTOpOE
3apsKaeTCsl, UMEIOTCA 1B METATMUECKUE MIaCTHHBI
6 1 7, KOTOpBIE TP Bbe3/le aBTOMOOKJISI Ha MJIOIIAIKY
3 omyckaroTes 10 CONpUKOCHOBEHMS ¢ Hel. Ha puc. 2
mpecTaBicHa (YHKIHOHAJIbHAs CXeMa 3apsIHOTO
YCTpOHCTBa. Y CTPOHCTBO, KOTOPOE YNpPABISET, 2, CM.
pucC. 2, OJICOENUHSAET UCTOUYHUK | K 3yeMeHTaM 4 ¢

MOMOIIBI0 IPOBOAHUKOB 8. KpHurepueM npaBUiIbHOTO
HOJICOANHEHNS SABISAETCA JIOCTaTOYHO OOJBLION TOK
yepe3 00pa3yrommecs eMKOCTH (Manas eMKOCTh MEXKIY
4 u 6, 7). IIpu 3TOM, HAIIPOTHB ILUIOIAAOK 6 U 7 MOXKET
0Ka3aTbCsl HECKOJIBKO IUIOIIANOK 4. 3apsiAHbI TOK
3aMBIKACTCSl 4epe3 BBIMPSIMIIIOINN 3JIEMEHT 9 u
AKKyMYJISITOpP, KOTOPBIN 3apsixkaetcs, 10.

3
UCMOYHUK uHsepmop
31eKmpo- 4
aHepauu 1 K 2 3

3apAadHas cmaHyua

Hazpy3Ka
5 ebInpsa- | Py
mumens (Hakonumens)
9 l. 10
7 anekmpomobune

Puc. 2. Cxema yenu npoxoscoenus 3apsaoH020 MoKa.

Ilmactuabl 6 W 7 KpemsaTcs Ha KOHCOJIAX Ha
TPaHCIIOPTHOM CPENCTBE, B MIEPUOJL €r0 NEPEMEILECHUS
IUTACTHHBI TMOTHATHl K JHHUILy aBTOMOOWIA (MM
BHECEHbI B KOHCTPYKIIMIO aBTOMOOWIISI M HaXOMAATCS
HaJ JTHUIIEM 3a CTIEIHaTbHOU KPBIIIKOH), a B IEPHO/T
CTOSIHKM Ha IJIONIaKe 3 MIaCTUHBI OIyCKAIOTCA Ha ee
MOBEPXHOCTh. DTOT MPOLECC MOXKET MHUIIMHUPOBATHCS
KaK aBTOMaTUKOH, TaK U BPYUHYIO.

AnroputM  paboThl  YCTpOHCTBA  Iepepadu
SHEPIUHU CIEAYIOMIHHI.
1. Cucrema ynpasnenuss (CY) omnpenenser,

HAXOMATCS JIM IUTACTHHBI 6 W 7 Ha IOBEPXHOCTHIO
IUTOIIAAKH 3.

1. 2.CVY coemumHsSeT NEpPBYIO IUIACTHHY IIOJIS
IUIACTHH 3 K OJHOMY KOHTakTy HCTOYHHKA
nepemenHoro Hanpspkenus (MITH).

2. 3. CVY npucoenunser Bropoi kontakt WITH
yepe3 CONPOTHBIEHHE (OrpaHMYMBACT TECTUPYIOUIMH
TOK) TOCIEJOBAaTeIbHO K KaXIOM IIJIaCTUHAM,
MOCJIE0BATENBHO, HAXOAAIIUMCS B pafuyce JeUCTBUs
3apsAHBIX IUIACTHH aBTOMOOMIIS.

3. 4. Ecnu TOK MEXIy MNPUCOECAUHEHHBIMU K
UIMH nnactTuHaMM — OpPEeBBICUT  HEKUH  MOPOT

(0OyCNOBJICHHBI ~ HAUYMEM  E€MKOCTH  MEXIy
IUIACTUHAMH IUIOHIaAKd 3 W IulacTMHaMu 6 u 7
3apspKaemMoro yctpoiictsa), To CY ybOupaer u3 nemnu
OTPaHUYUTENBHBIN PE3UCTOP, M 3aMBbIKaeT KOHTaKTHI, K
KOTOPBIM OH OBLT MOJKIIOUEH, HAKOPOTKO.

4. 5.CY MIPOJOJIKAET MIPHUCOEMHEHHUE
OCTaBIIMXCA IUIACTHH 4Yepe3  OrpaHHmYHBAFOIIUI
pe3UCTOp, TOKa He 0OHAPYKUT CICTYIOIIUE TIACTUHBI
C ITOPOTOBBIM TOKOM U HE BBIIIOJIHHUT II. 4.

3apsinublii Tok | ompexpenserca 3akoHoM Oma
(cunrast aKTMBHOE M HMHAYKTHBHOE CONPOTHBIICHHE
MHOTO MEHBIITIM €MKOCTHOTO)

I=U/R, 1)
rne U — Hanpsokenwe wuctounmka 1; Re —
CONPOTHBJICHHE  IOCJIEAOBATEIFHO  COEJMHEHHBIX

eMKOCTeﬁ C, KOTOpBIe BO3HHUKAIOT Me>1<)1y IJIaCTUHAMHA
4, 6, 7, KOTOpPOE paBHO

R.=1/wC, @)

rae C = eg05/d, g9 — aneKkTpUYecKas NOCTOSAHHAS,
paBHas  8.85418782x102  wm3kric*A% & -
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JIMDJIEKTpUYECKasi TPOHUIIAEMOCTb CpPElbl MEXIY
miactuHamMu 4, 6, 7; S — IUIOMIaab B3aMMHOIO
nepekpeiTHs wiactul 4, 6, 7; d — paccrosiHue MEKIY
miactuHamu. Pacuet o (1) u (2) nokasbIBaert, 4To Npu
HarpsOKeHUM UcToyHHMKa 1 okono 36 B (GezomacHoe
JUIS YCIIOBEKa HANpPsDKCHUE), PACCTOSHUH MEKIY
TUTACTHHAMH 4, 6, 7 OKOJIO ECITKOB MUKPOH (MIMEeTCst
B BHIy CJIOM Jlaka), UX IUTOMmamd OKojo 1 M? (4To
OTBEYAET IMONIEPEYHOMY pasMepy aBTOMOOWII),
4acTOTe TOKAa OKOJO COTEH Kmiorepn (TpH Takoi
4acTOTe W BEIMYMHE W3IYYAOMUX JJIEMEHTOB
JJEKTPOMArHUTHAs ~ DHEPTrUs  NPAKTHUYECKH  HE
M3ITy4YaeTcsl B OKpYXKarollee MPOCTPAHCTBO) 3apsiaHbIE
TOKH MOTYT JIOCTUTaTh JCCATKOB U COTCH aMrep.
OICHUM COMPOTHUBJICHUE MEXKAY IUIACTHHAMHU Ha
wiomaake 3 u 6 (wmm 7). Iyug 3TOro ompeaeauM
BO3MOXKHYIO €MKOCTh MEXKIY IUTACTHHAMH, KOTOpas
U 0003HAYEHHBIX ITapaMeTPOB IUIACTHH mopsiaka 107
" ®, a eMkocTHOE conpoTuicHue (2) nopsanka 10 Om,
YTO SBIIICTCS BIIOJTHE IPHUEMIIEMOH BEITMYUHOM.
BeiBoasl u  mpendioxkenus. IlpoBeneHHble
pacdeThl HOKa3hIBAIOT, YTO OCTABICHHOH IIEITH MOXKHO
JOOUTBCS TIPU YK€ JTOCTUTHYTOM YPOBHE TEXHUKH U
AJIEMEHTHOW 0a3bl JJEKTPOHHBIX KOMIIOHEHTOB. B
JaTbHEWIIEM  ITUIAHUPYETCS  MPOBECTH  PacueThl
ANEKTPUYECKOW 1EeMU YK€ CKOHCTPYHPOBAHHOTO
YCTPOUCTBA ¢ YUETOM HUMIICIAHCA ISMH U Pa3padboTaTh
KOHKPETHBI  anropuT™M  pabOThl  YIPABJISIONICTO
ANIEKTPOHHOTO YCTPOWCTBA TMpeajaraéMoil CUCTEMBbI

3apsAaAKH. B YaCTHOCTH, IUJIAHHUPYCETCSA MNOCTPOUTH
MOACIIb COBMECTHOM pa6OTLI OIIMCaAHHOT' O
JJICKTPOMEXaHUYCCKOT'O YCTpOﬁCTBa nepeaadn

SHEPTHUH ¢ pa3pabOoTaHHBIMU aBTOPAMH HAKOITUTEIEM 1
aneKkTpoMexaHndeckoi tTpancmuccueit [10, 11], koraa
MOXET OBbITh MOJyYeH CHHEpPreTHYecKuil 3G QexT B
MOBBILIEHUU 3¢ GEKTHBHOCTH NIPUMEHEHUS
pa3paboTaHHOTO HAKOIMTEJSl Ha AJIEKTPOTPaHCIOPTE.
Taxke mIaHUpylOTCSl pabOThl Hajx peanu3aiuei
MOJICTIM CHUCTEMbl TNPHUMEHHUTEIbHO K MOOWIBHBIM
ycTpoicTBaMm.
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