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DEVELOPMENT OF SOFTWARE TO DETERMINE THE EFFICIENCY OF
USING A SOLAR INSTALLATION

Bublyk A.

Magistrate

National Technical University of Ukraine

«lIgor Sikorsky Kyiv Polytechnic Institutey

Kyiv, Ukraine

To increase the level of implementation of solar hot water systems, an

algorithm for determining the efficiency of their use is proposed, which provides
obtaining energy and economic parameters of solar thermal power equipment in a
particular locality, determining the type and parameters of solar installations for their
maximum efficient use [1, p.29].

In my view, the current modern water supply and placement systems have
existing appliances used in their projects, and they allow for greater efficiency, which
ensures the energy efficiency of the building in order to update the current water
management system using additional solar energy sources that are relevant today. By
using solar energy, you can achieve a reduction in the location of the environment
and the amount of harmful emissions in the environment.

In order to effective predict should consider the following parameters:
intensity over solar radiation and air temperature. Typically, the parameters depend
on meteorological factors, such as day length, humidity, cloudiness, the height of the
sun above the horizon. It follows that solar radiation in different regions of Ukraine is
different. To define the efficiency of the use of solar thermal solar installation for
current region, first of all you need to focus on specific indicators of solar radiation in
the region (average monthly and average annual amount of direct, scattered and total
solar radiation), performance of the solar installation [2, p.495].

One of the main stage of determining the effectiveness of implementation
solar installation is defining the daily intensity of the absorption of solar radiation
(g1, kWh / m2) by the solar receiver [3, p.26]:



gei = 0,96 (Ps Os Is + Pq B4 l4), (1)

where I, lg is the intensity of the solar radiation, respectively direct and
scattered, on the horizontal surface, kW / m?;

0s, B4 — the optical characteristics for direct and scattered solar radiation;

Ps, P4 — The solar collector coefficients for direct and scattered solar radiation.

Proper determination of the type and parameters of solar installations ensures
their maximum use in a particular area. The application of the software will allow to
establish promptly the productivity of solar thermal power equipment throughout the
territory of Ukraine and will help to expand the scope of their implementation.

Literature:

1. Matyakh S., Surzhik T., Reztsov V. Determination of efficiency used in the
shortest part of solar fast water supply // Renewable Energy. - 2020. - Ne 1 (60). - p.
29 - 35.

2. Kudrya S. Unconventional and renewable energy sources / Kudrya S. -
Textbook. - Kyiv: National Technical University of Ukraine (“KPI”), 2012.— 495 p.

3. Gershkovich V. Solar hot water installations: a design guide. - K .. ZNIIEP,
2006. - 26 p.

YJIK 004.4 [ndopmartiitai TexHOMOTIT
CTATUYHMI AHAJII3 C++ KOJY HA OCHOBI CPPCHECK

JImumpenko B.IL.,
cmyoenm haxyibmemy KOMN'tomepHux HaAyK ma KibepHemuxu
Kuiscovkuii nayionanvruutl ynisepcumem imeni Tapaca lllesuenka
m. Kuis, Yrpaina

Beryn

CratuyHuil aHami3 KOIy — aHalli3 TPOrpaMu, SIKUW 3A1HCHIOEThCS 0e3
pealbHOTO BUKOHAHHS nporpamu [1l]. 3a3Buyail mpairoe 3 MOYATKOBHM KOJIOM

nporpamu. CTaTUyHUM aHali3 HalOUIBII KOPUCHUN MPU MOCTIHHOMY BUKOPHCTaHHI
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HOTO 3 KOJ0OM, BiH A03BOJIsI€E 3CKOHOMUTH 4YaC Ha IOHIYK €JICMCHTApPHUX ITOMMIIOK.

[1][2]

J10 OCHOBHMX THIIIB IIOMHJIOK BiJTHOCSITE:

1. HeBusnauena noBejiiHKa Koy

2.  HemnpaBuibHe BUKOpUCTaHHS 010110TEUHUX (PYHKIIIH
3.  IlepenoBuenns 0ydepy mam’sti

4, Hexkpocmnardopmennuii Ko

S. IToBTOpEHHS OTHAKOBOTO KOy

Jia C++ icHye OaraTo craTMUHUX aHaji3aTopiB. € BOyAOBaHI y KOMIUIATOP

(Clang Static Analizer), e Ti, mo mnepeBipsAOTs cTUiIb koay (cpplint). Bimbrmicts

MOTYXKHUX 1HCTPYMEHTIB € Komepiiiaumu mpoaykramu ( PVS-Studio, Coverity),

npote icHytoTh 1 Biakputi mnpoektn (CppCheck).[3] ¥V ocTaHHBOrO MOBHICTIO

BIJIKpUTUIN TOYATKOBUUM KOJ, BIH aKTMBHO PO3BUBAETHCS, TOMY MOro 1 Oysi0 0OpaHo 3a

OCHOBY.

CppCheck

CppCheck 6yB ctBopenuii B 2009 portii [4], 3 TOro 4acy aKTHBHO PO3BUBAETHCS

1 3100yB HeaOusAKy momyJiipHOCTi. He auBHO, 110 y HBOTO BKEe BOYJIOBAaHO Oarato

CUTHATYD, TOX JaBaiiTe pO3IIsTHEMO OCHOBHI 3 HUX: [5]

1.

2
3
4.
5
6
7

1.

3arajibH1 TOMUJIKHU:

[Tomuiku, 0 TPU3BOATH A0 BUTOKY TTaM’ STl

[Tomuniku noB’si3aHi1 3 Null Bka3iBHUKH

[ToMumky Tpu BUKOPUCTaHH1 KJIACiB 1 PyHKITIH

HemnpaBunbsHa nepeBipka rpaHuilb

[ToMuIKK B JTOTIYHUX YMOBaxX

[Tomumku mpu poboTi 3 Tom boolean

[ToBHMIT CITHCOK CUTHATYp MOYKHA OTPUMAaTH BHKJIMKaBIu cppcheck --doc.
IHapcunr kony

BuniiastoTs Taki eTanu napcuHry:

Po30uBanns KOOy Ha TOKCHHN — CTBOPIOETHCA CIIMCOK 3 TOKCHAMM Ha OCHOBI

BX1IHOTO (hailily 3a JOMOMOT'O0 PETYJISIPHUX BUPA3iB.



2. 31 CIHCKY TOKEHIB BUJAJISIOTH KOMEHTapi

3. Cnucok TOKEHIB MEePEBIPSAETHCS 3a TOMOMOTOIO 33JaHUX KOPUCTYBAaYeM MPaBHUII
(K110 OCTAaHHIN BKa3aB IIi MPaBHUIIA)

4. 3 kony 3a0HMparOThCsA AMPEKTUBH KOMIUIALIT (omaeThes ko 3 #include (ko
BIJIMTOBITHUY 3ar0JIOBOK 3HAWACHUI, MAaKCHMaJIbHA TIMOMHA BKJIAJIEHHOCTI (haiiIiB —
400), cuMBOJIH B KOJIi 3aMiHIOIOThCS BiamoBiaHo 1o #define, BinOyBaHHs 3amiHa
_FILE_, LINE 1 COUNTER ix crnpapxHIMHU 3HaYEHHSIMH Ta 6arato
1HIIIOTO)

5. Cnucok TOKEeHIB KOMIIOIOTh B TIEPETBOPIOIOTH B PO3IIUPEHUN CIIMCOK TOKEHIB,
CTPYKTypa TOKEHY 3MIHIOEThCS (IeTaabHMi omuc B cekiii mpo SymbolDatabase)

6. BuKOHY€ETHCS CIIPOIICHHS] HOBOTO CITUCKY TOKCHIB:

a) ChpolleHHs CTPOKOBUX 1 CHMBOJIBHUX JiTepaimiB (u8"a" => "a",
L'c'=>'c")
b) CrBopenHs mocuianb Mik (1) Ta[1 ]
c) Cupoba 3HaliTH HenpaBuiIbHUN Koa 6e3 mooyaoBu AST (abstract
syntax tree), mepepaxoBaHo JIMILIE OCHOBHE:
1. Mix [ 1] He MOXke OyTH KpaIku 3 KOMOIO
2. 30iMbIICHHS YW 3MCHIICHHS Ha OJWHHUII0 CTPOKOBOTO YH
CHUMBOJIBHOTO JIITEpAITY
3. Ilicns neskux KIIIOYOBHX CJIIB HE MOXYTh ITH HIisKl 1HIII
(mampukiian, miciis if abo while)
4. case MITKH MOXKYTh OYTH JIMIIIe Bcepeauni SWitch
5. 'V for mukmi Mae OyTH piBHO TPH KPAIKH 3 KOMOIO
d) CnpoieHHs eJeMEHTapHUX MAaTEeMAaTUYHUX BUPA3iB (HANPUKIAL,
sin(0) = 0,cos?(x) + sin?*(x) = 1)
e) O0’eanaHHs omeparopa ‘-° Ta YUCNa y BiI’€MHE YUCIIO
f)  PosOuTTs inimiamizamii 3MiHHOI (inta=5;=>inta;a=1>5;)
g) Pos6utts nexinpkox npucBoeHb (a=b=c;=>a=Db;b=c;)
h) Bunanenns 3aiiBux QirypHux IyKoK

1) IleperBopenns Bupasis num[ptr] y ptr[num]



J) Bupaamenns 3aiiBUX Kparok 3 KOMOIO
K) BumaneHHs HOPOKHIX MPOCTOPIB iIMEH
7. bynyerbca AST 3a pgomomororo mpuMmituBHOTO LR mapcepa (MakcumanbHa
rinbunaa — 50)
8.  AST mepeBipseTbcs Ha KOPEKTHICTD
9. bynayertbes 6a3a ycix cumonis (SymbolDatabase)
Henoaikn CppCheck
Ax O6ymo mokazano panime, CppCheck mo3Bossie oTpumaru myxke Oarato
iHpopMarii mpo MoyaTKOBUU KoJ. Y TMO€THAHHI 3 BEJIMKOI 0a3010 IMOMUJIOK II€
poOuTh #oro myxe eHEeKTHBHUM IpH 3HaXokeHHI nmoMuiok. [5] Ilpote He mapma
ICHYIOTh KOMEpUIMHI MPOEKTH CTATUYHOTO aHali3y KoJy. Sl BHpINIMB MOPIBHATH
MOXJIMBOCTI Bijomoro iHcTpyMeHTy PV S-Studio i3 CppCheck.
VY upoMy po3auii s mokaxy, yoro He Buctadae B CppCheck (Ha ocHOBI
curnaryp PV S-Studio [6]).
Curnatypu, siKi BapTO JOJIaTH:

Onnakogi aii B orreparopi if else if
binbm ckimaaH1 TOMUIIKOB] YMOBH
YMmoBu Tuny (a && b) || ('a && !b)
HenpaBunbsHe nepeTBOPEHHS THUITIB
[TopiBHSHHS BHPA3iB 13 MJIABAIOYOI0 KPATTKOIO
break / continue / return B 1iukJi 0e3 yMOBH
[TepeBipka mam’ati, BUaLIeHOT new, Ha nullptr

HemnpaBunbsHe HacHiyBaHHS Kjacy exception

© 0o N o g B~ w N E

[ToMuaKOBE BUKOPUCTAHHS Strstr B yMOBI

10.YMoBa 1uKITy HE 3MIHIOETHCS YCEPEANHI TiJIa UKITY
11.YactuHa KOty HIKOJIM HE BUKOHY€ETHCS
12.KoHcTaHTHUI BHpa3 B yMOBI switch
13.HemnpaBunbsHuii po3mip MacuBa JJis 30epiraHHs CTPOKH
14 HenpaBunbHe BUKOpUCTaHHA istream.eof()

15.strcmp we 060B’s13k0BO TTOBepTac -1,0,-1



JlonaBaHHsA CUTHATYP

Knac Check — ocHoBHuii mipu anaiizi nmporpamu. OHe 3 MOJIB I[bOTO KJ1acy
30epirae CIMCOK YCIX 3apeeCTPOBAHMN KIIACIB, sKi ycnaakoByoThes Bif Check (s
peecTpaiiii HeoOxigHO, 1mo0 kiac BuUkiIMKaB KOHCTpykTop Check 13 mapamerpom
string). Koxkxern noBuii kiac Check moBmHeH mnepeBuzHauatu meromm runChecks
(3Haxoauth mommikH), getErrorMessages (MOBimomiiss€ TPO MOKIIMBI TOMUIIKU
JIoTepy MOMUJIOK, 1100 KOPUCTYBau MIT MOOAUUTH, SIKI TOMUJIKH y3arajiai 3HaXOJUTh

kiac) 1 classInfo (omuc moMmIok, sIKi MIykae Kiac).
Ocnouuii Meto1 — runChecks. Ha Bxia otpuMyeThest 6a3a JaHHX CUMBOJIIB, 3
KO 1 MOKHA TMOYaTH MEPEBIPATH HAIlle MPaBUJIO SK 33 JOTIOMOTOK0 PETYJISPHUX

BHpa3iB, Tak i 3a qomomoror AST nepesa.
Jlitepatypa:

1. Alfred V. Aho, Monica S. Lam, Ravi Sethi, and Jeffrey D. Ullman.
Compilers: Principles, Techniques, and Tools. — Pearson: Pearson Education, 2006. —
156 - 172 c.

2. John Hopcroft, Rajeev Motwani, Jeffrey Ullman. Introduction to Automata
Theory, Languages, and Computation (3rd Ed.) — W: Addison-Wesley, 2006. — 314 —
321 c.

3. B. Boaoxos, b.I. boiiko, B.®. Kyzenko, C.C. IlkigpHsAk. MeTtomnuni
pekoMeHaIii A0 1ab0paTOPHOTO MPAKTHKYyMYy IMOOYJOBM MOBHHUX IPOIIECOPIB 3
Kypcy ‘“‘cucteMHe nporpamyBaHHs — KwuiB: BwupaBHuntBo  KwuiBchkoro
HamionansHoro yHiBepcurety imeHi Tapaca IlleBuenka, 2001. — 14-21 c.

4. CppCheck Wiki [Enextponnmii pecypc]: odimiiina 6a3a 3Hanp — 2020. —
Pexxum noctymy 1o pecypcy: http://cppcheck.sourceforge.net/.

5. CppCheck articles [EnexTponHmii pecypc]: ctaTTi Bi po3pOOHUKIB PO
CppCheck — 2020. — Pesxxum gocTymy 10 pecypey:
https://sourceforge.net/projects/cppcheck/files/Articles/

6. PVS-Studio Analyzer [Enextponnuii pecypc]: indopmariist mpo PVS-Studio
—2020. — Pexxum noctymy 1o pecypcey: https://www.vivat4.com/en/w/
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YJIK 004.056.5 + 004.7.056.5. [HdopmarriitHi TeXHOIOTI]
BOTHET SIK CYYACHA 35POSI MACOBOI'O YPAXXEHHSA

Ilacmyxoe O. A. , Menewko O. O.

cmyoenm ¢haxyibmemy Kibepoesnexu,

KOMN TOMepHOIL | NpOoSPAMHOI IHdHCeHepil

Hayionanvnuii asiayitinui ynigepcumem

binpiricTs aTak 1 maxpalchbkux i B [HTepHETI 31HCHIOETHCS 3a IOTIOMOTOIO

HIKIJJTMBOTO MPOTPAMHOTO 3a0e3leyeHHs], siKke BKIoYae B cebe BIpyCH, TPOSHH,
YepB'SKM, IIMUTYHCBKI Mporpamu, a Takox OotHetu. IlkignuBe mnporpamue
3a0€3MEUEHHS] CTAJI0 OCHOBHHUM JIKEPEIOM OUIBIIOCT! IIKIJJIMBOI aKTHUBHOCTI B
[HTepHeTI: 1IMBOBI aTaku, PO3MOJIICHI aTaku THUITY «BIAMOBa B OOCIyrOBYBaHHI»,
maxpanceki Aii, a TakoK ckaHyBaHHA. Cepell BCIX BHJIB IIKIUIMBOTO MPOrPaMHOIO
3a0e3neyeHHs, OOTHETM € OCHOBHOK  IJIAaTOpMOIO, SKY  3JIOBMUCHUKHU
BUKOPUCTOBYIOTh SIK MAacCIITa0HHWM, Yy3rO/UKEHO JIIOUUHA 1HCTPYMEHT, SIKHUH
BUKOPUCTOBYETHCS JIs1 MIATPUMKU TOCTIMHOTO 3pOCTaHHS 3JIOYMHHOI AISUIBHOCTI,
takoi sk DDoS, po3cuiika ciamy, GIIIyHT 1 Kpaaikka iHdopmariii.

B nanwmii yac OOTHETH € O/IHIEI0 3 OCHOBHUX MPUYUH KPUMIHAIBHOT JISTIbHOCTI
B InTepHeri [1], Takux sik:

1. Posmomineni  arakm  TUIy  «BiIMOBa B OOCIYrOBYBaHHI»
(DistributedDenialofService, DDOS). borHetry Moxke OyTu BiggaHa KoMaHaa
3MIMCHUTH IIJIECTIPSIMOBAHY, PO3IMOUICHY aTaKy TUIy «BiliMoBa B 00CIyroByBaHHI»
Ha Oyab-sKy cucTteMy B IHTEpHETI 3 METOI0 MOTJMHYTH pecypcu (Harpukiaj,
MPOIyCKHA 3[aTHICTh) CUCTEMHU TaKUM YWHOM, III0 BOHA HE 3MOXKE€ HAJIC)KHUM YUHOM
00CITyroByBaTH CBOIX JIETITUMHUX KOpUCTYyBayiB. He3Baxkaroun Ha MPOCTOTY TEXHIKU
ataku DDoS, BoHa € Ayke epeKTHBHOIO 32 paxyHOK pO3MipiB OOTHETY 1 3arajibHOi
MPOITYCKHOI 3IaTHOCTI CIIaMEPChKHX MONTYKOBHX POOOTIB

2. Poscunka cnamy. [lonan 95% enekTpoHHOT ot B Mepexki [HTepHET €
CIaMoM, 110 CTAaHOBHUTH KUJIbKa MUIbAPIIB MOBIIOMJIEHb ClIaMy B 1HTEPHET Tpadiky

moaHsA. Pan Bimomux OOTHETIB Oysd BUKOPUCTAH1 JUIsl PO3CHIKHM CIamy, B TOMY
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gyucyai Bobax, panniit ciam 6ot Bukopuctoye HTTP ax C & C, 1 StormWorm (BiH
xe Peacomm), e oauH cyMHO3BicHUM P2P 60THET arpecrBHO MPOBOIUTH PO3CHIIKY
criamy.

3. OimuHr. bBOTHETHM MIMPOKO BUKOPUCTOBYIOTHCS [JISI PO3MIILIECHHS
MIKIUIUBUX TiAPOOICHUX CcalTiB. 3a3BUuYail 3JIOYMHIN PO3CUIAIOTH MOBIAOMIICHHS
cnamy (HampWKIaa, 3 BUKOPUCTAHHSM OOTHETIB) 3 METO0 OOMaHOM 3aMaHUTHU
KOpHCTyBaua BiJIBiAaTH MiApoOJeHl calTh (SK IMpaBWIO, MOB'3aH1 3 (HiIHAHCOBOIO
TISUTBHICTIO - IHTEpHET OaHKIHTOM). TakuM YHHOM, 3JIOYMHII MOXKYTh OTPHMATH
I0CTyn 10 KoH(iAeHIiHHOTI 1H(opMalii KOpUCTyBayiB, HaNpUKIaa IMEHA
KOPHUCTYBayiB, MapoJIi 1 HOMEPU KPEAUTHUX KapT.

4. Kiikdpon. bot Maiictep MoXke OTpUMYyBaTH MPUOYTOK BiJl YNPABIIHHA
KJIikaMu OOTIB Ha OHJaiiH orojomieHHs (ToOTo mocwiatu HTTP 3anutu Ha BEO-
CTOPIHKM PEKJIAMOJIaBIlsl) 3 METOI 0coOMCTOi a00 KomepiriitHoi Buroau. Kiikdpon
MOKE€ BHKOPHUCTOBYBATHCS ISl TiABUIICHHS PEUTHHTY BeO-CailTiB B MOIIYKOBUX
cuctemax. Hanpuxman, 6otHer Clickbot.A, BUKOPUCTOBYETHCS ISl BUKOHAHHS
MaJIOMOMITHHX aTaK IIaXpahuChKOro KJIiKa, CHUMYJIIO€ IOBEIIHKY BEJIMKOIO 4ucia
3BUYAHUX KOPUCTYBaUiB.

5. Kpanixka iHpopmaliii. BOTH akTUBHO BUKOPUCTOBYIOTHCS ISl KPAIIKKU
KOH(D1eHIiHOT 1H(pOopMallii, TaKOi SIK HOMEPH KPEIUTHUX KapT, Mapoji ado Koyl
aBTOpHU3allli Ha JIOKAJFHOMY KOMIT'IOTEpl KOpUCTyBauya. BOT MoOxe JIerko BKpacTu
napojib B ~ aKKayHTa  JMCTAHIIHOrO  OaHKIBCBKOTO  OOCIYyrOBYBaHHS
BUKOPHUCTOBYIOUH KEIJIOITEPHU 1 3aXOIJICHHS €KpaHy.

6. IlommpenHs iHmMKUX HeOaKAHUX MpPOTpaM, HANPUKIAL, peKiIamMHe /
MIMATYHChKE TIporpamMHe 3abe3nedeHHs . BOTHeTH € TapHOW MmIaThOpMOI0 s
nommpeHHs 6e3miyi iHmux Gopm mkigmsoro [13.

7. AOy30CTIMKUIX OCTHHT. 3apaxeHi KOMII'IOTEpU MOXYTh
BUKOPUCTOBYBATUCA ISl PO3MILIEHHS HAa HUX PIZHOTO 3a00pOHEHOI0 KOHTEHTY,
HaIMPUKIIAJ, TUTA401 mopHOoTrpadii abo TEPOPUCTUYHOTO MaTepially.

CyvacHi 00TH MOXYTh BIJKIIOUATH AHTUBIPYCHI 3aco0u cucremu abo

BUKOPUCTOBYBAaTH PYTKIT TEXHOJOTil, MO0 3aXUCTUTH ceOe BiJ BHUSIBICHHS Ha
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JOKaJIbHOMY BYy3ii. YacTtora BUsABIEHHS OOTIB BIJHOCHO HH3bKa IOPIBHAHO 3
TpaaUIIMHUMU  IIKJIMBUMUA — Tiporpamamu. Hampukman, O6otHeTtKraken OyB
HenomiueHudt 80% KOMEpUINHUMHU aHTHBIpyCHUMHU 3acobamu. Takum dYHHOM,
MUJIBHOHM BY3JIB I[HTepHETy MOB'3aH1 3 [ISUIBHICTIO OOTHETIB, a (PaKTUUHMIA
B1JICOTOK MOke OyTu 11ie BuIe. Ha 101aToK, MOHITOPUHT By3Jia B peajJbHOMY 4Yacl Ha
OCHOBl1 TOBEMIHKH, SK TMPABWIO, CYIMPOBOKYEThCS 3HAYHUMHU HAKIIQTHUMU
BUTpaTaMHd CHCTEMH, 3a PaxyHOK YOTO, Taki pIIICHHS MOXYTh CTaTH MEHII
npuBaOIMBUMU 7151 KIHIIEBUX KOPUCTYBAUIiB.

[[lo6 raubie 3po3ymiTH NPUPOAY OOTHETIB, MOTPIOHO PO3TISIHYTH IiX
KUTTEBUM TMKJI. BiH cKiIamaerbcs 3 JEKUIBKOX eTamiB (Masl. 1): KOHIIIIIis,

MOIITMPEHHS, B3a€EMO/Tisl, MAPKETUHT, BAKOHAHHS aTaK, OIliIHKA pe3yJIbTaTiB aTaku [2]

HAYANIO
Konuenuna

v

Pacnpocrpanenve ey

v

Bruosoueficrae v
JlonoaunTeIRHME

v MCEXAHMEM B

COXPAITHN
MapxeTnar ——

v
Bamnoascesue ataxu
v
KOHELL

OuicHsn pesylsratos
aTAKN

Puc 1.Emanu sicummegozo yuxy 6omnemy

Ha neprioMy erarii >KUTTE€BOTO MUKITY OyAb-sIKOTO OOTHETY BU3HAYAETHCS HOTO
KoHIenIis. [ cTBOpeHHsT OOTHETY ICTOTHHM eJleMeHTOM € MoTtuBalis. CaMme Bif
Hel 3a7eXaTUMyTh apXiTeKTypa 1 po3poOka O0oTHery. Ha 1miif cTtanii BU3HA4YarOThCS
KOHCTPYKTUBHI XapaKTEPUCTUKH, SIKI BU3HAYAIOTHCS KOHKPETHOI METOI CTBOPEHHS
o6otHeTy. ETan ckiiagaeThest 3 IBOX OCHOBHMX MPOIIECIB: MPOEKTYBaHHS Ta PO3POOKH.
Ha erami npoekTyBaHHS BU3HAUAEThCS OpraHizailiiHa CTPYKTypa OOTHETY, sSika MOXKE
OyTH TPHOX THIMIB:

o IlentpanizoBana. Bci 3apakeHi KOMITIOTEpU 3HAXOASATHCS Tij IIEHTPaATi30BaHUM
YOPABIIHHAM, TOOTO YIPABISAIOTHCS 3a JOMOMOIOI0 BHUIIJIEHOTO KEPYHYOro

cepBepa. Taka CTpyKTypa € HaOUIbII TOIIUPEHOIO.
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e JlenentpamizoBaHa. B mpoMy BHIManKy, BCe KOMIT'IOTEpU MEpPEAarOTh KOMaHIU
yHIpaBiiHHSI Mk cob6oto. CTpykTypa OyayeTbes 3a TexHomoriero P2P [3].

e T'iOpuana. Bxiatouae B cebe Kijbka pIBHONPABHUX IIIMEpPEK OOTHETA, KOXKHA 3
SAKUX yIPaBISETHCS BUALICHUM BY3JIOM [4].

[Ticns Toro, sIK MIKIJIMBUK KOJ 00Ta po3poOJieHU#, HEOOXITHO MOIIUPHUTH
foro. SIk mpaBmIIO, 1€ JOCITAETHCS 3a PAXyHOK BU3UCKYBAHHS BPA3JIMBOCTEH BY3JIIB 1
BIPOBA/HKCHHS HA HUX CIAMEPCHKUX MONTYKOBUX poOOTiB. [IIaxiB ais mommpeHHs
mkignuBoro I1O mocute Gararto. Hampukiazn, 3apa3uTd BijjajJieHl Bpas3jivBl BY3JIU
yepe3 TMpsAMy eKCIUTyaTallilo Bpa3jIMBOCTEH, ab0 TMOMMPUTH dYepe3 MiAXOaH
COIIAJIbHOI 1HXEHEPii, TaKUX SK EJICKTPOHHA TOITa Ta MUTTEBI TMOBIJOMIICHHS.
OcranHiM YacoM OOT-MaillCTpu BHUKOPUCTOBYIOTH CKOMIIPOMETOBaHI BeO-cepBepa,
100 3apa3uTH THUX, XTO BIJABIJIYyE BEO-CaliTh BUKOPUCTOBYIOUM TeXHIKY «IlomyTHOro
3aBaHTaxkeHHs» [5]. [lpu BUKOpPUCTaHH! NEKUIBKOX BEKTOPIB MOIIUPEHHS, OOT-
MaiicTep MOKe 3apa3uT Oararo »epTB. B manuii yac 60THET 3a3BUYail MICTUTH Bij
JECATKIB JO COTEHb THCSY OOTIB, OJHAK JESAKlI 3 HHX MICTATh KUIbKa MIJILHOHIB
CIIaMepPChKUX MOIIYKOBUX POOOTIB.

ETan B3aeMoziil onucye B3a€MOJIII0 MK OOT-MaiicTpoM 1 O0TamH, 1 BKIIIOYA€E B
cebe J1Ba pI3HUX IpoIieca.

[lepmmii monsirae B peecTpalii CKOMIPOMETOBAHOTO By3Ja B  podil
(YHKII1OHYIOHYO1 YaCTUHU OOTHETY.

Hpyruii nporiec CKIagaeTbes B 3a0€3MEUCHH] KePYIUoi 3B'S3Ky JJisi OOTHETY.
BoTt-maiicTep moBUHEH TpUMATH 3B'SI30K 3 O0TaMU 4Yepe3 KepyIounii KaHal.

OOMmiH 1HGOpMAaIli€l0 CKIANAa€Thes 3 TMepeaadi KOMaHI Bij OOT-MaicTpa o
00TiB 1 omepariiii TexHiYHOro oociyroByBaHHs (OHOBJICHHS KOy, OOJIIK WIEHCTBA 1
T.1.).[6]

Jliteparypa:
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14



3. C. Rossow, D. Andriesse, T. Werner, B. Stone-Gross, D. Plohmann, C. J.
Dietrich, and H. Bos, «SoK: P2PWNED - Modeling and Evaluating the Resilience of
Peer-to-Peer Botnets,» in 2013 IEEE Symposium on Security and Privacy, 2013, pp.
97-111.

4. T'aitBopoHckas C.A. HccnegoBaHue METOAOB OOHApY>KEHHS ILICJUIKOAOB B
BBICOKOCKOPOCTHBIX KaHallaX Iepenaydl JaHHBIX: aBTopedepaT auc. ... KaHauaaTa
¢dbuzuko-matematuueckux Hayk: 05.13.11 / MOCKOBCKHI TOCYJIapCTBEHHBIM
yHuBepcuter uM. M.B. JlomonocoBa (MI'Y). @akynpTeT BBIYHCIUTEIBHOU
MaTeMaTHUKHU U KubepHeTuku. Mocksa, 2014.

5.M. Cova, C. Kruegel, andG. Vigna, «Detectionandanalysisofdrive-by-
downloadattacksandmaliciousJavaScriptcode,»inProceedingsofthe
19thinternationalconferenceonWorldwideweb - WWW °10, 2010, p. 281.

6. Kopcenko, MenpankoB, Bompocsio0ecnedeHnus3amuThMH()OpPMaIMOHHBIX
cucteM ot OorHer arak./Kopcenko M.IO. MensHukoB A.B./ Bomnpocsl

krbepoeszonacHocThl— 2016. - No4(17). — ¢.20-28.

YK 621.3 [HdopmartiitHi TeXHOOT T

PO3YMHE POBOYE MICIE 3 BUKOPUCTAHHAM IHTEJIEKTYAJIBHOI'O
JITYNJIbHUKA EJJEKTPOEHEPIII

Ilex A.1.,Cyxo0oabcoka 1.1

CmyOeHmKU axyibmemy eleKmpoHiKu

ma KOMNn 1OmepHux mexHoo2i

bapoin O.1.

cmapuiutl suxkiaoay kageopu

be3nexu HcummeoisibHOCI

JIvgiscoKuUll HAYIOHALHUL YHIBEpCUmMEm

imeni leana Opanka

m. Jlvsig, Yxpaina

21 cromTTsa ue mepiod pO3BUTKY 1HPopMaUiiHUX TexHoJsorii. CychijabCTBO

PI3HUMH METOJaMH IIpaIllO€ HaJ THUM, 100 IOKPAIIUTH Ta CIHPOCTHUTH KHTTS
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KOpPHUCTyBauaM Ta IpaiiBHUKaM. Tak sk eIeKTpOeHepris BUKOPUCTOBYEThCA B PI3HUX
aCIeKTax >KUTTs, TO BIOCKOHAJICHHS JIIYMWIbHUKA € aKTyaIbHUM.

CTBOpEHHS Ta rapaHTyBaHHs O0€3MEYHUX YMOB TIpalll € AePKaBHOIO MOJITHKOIO
Ta MPIOPUTETOM JISTILHOCTI JIJIs1 OY1b-SIKOTO BUIY MIsUTBHOCTI.

OxopoHa mpami— 1€ CcHUCTeMa TPABOBHUX, COI1AJbHO-CKOHOMIYHHX,
OpraHi3aliifHO-TeXHIYHUX 1 JIKyBaJIbHO-IPO(ITAKTUYHUX 3aXO0JiB Ta 3aco0iB,
CIIPSIMOBAHUX Ha 30epeKeHHS 370pOB's 1 Mparle3/1aTHOCTI JIFOJUHH B IIPOIIEC] TTparil.

IIpomucsioBa 0e3meka — CTaH 3aXWINECHOCTI JKUTTS Ta 3IOPOB'S JIOJEH BiJT
HeOe3MeYHuX BUPOOHMUMX (HAKTOPIB TiJ dYac BUKOPUCTAHHS HEOE3MEUHHUX
BUPOOHMUYUX O00'€KTIB, 1[0 3a0€3MEYye€ThCcsl CHUCTEMOIO MPAaBOBUX, COLIAIBHO-
€KOHOMIYHHMX Ta OpraHi3allifHO-TEXHIYHUX 3aXO0M1B;

BianosinHo 3akony Ykpainu "IIpo oxopoHy mpari", mpu YyKJIaJaHHI
TPYJIOBOTO JOTOBOPY T'POMAASHUH Mae OyTH MPOIH(POPMOBAHUW BIIACHUKOM PO
YMOBH TIpAalli.

BrnacHUKM 3TiTHO YMHHOTO 3aKOHOJABCTBA 3000B’s3aHHI BiAIIKOJOBYBaTH
IIKOAY MpaliBHUKAM Yy pa3l YIIKOJKEHHS 1X 3I0pOB .

[ITo6 3amo6irtu nbOMy MU MPOMOHYEMO BJIACHUKAM PO3YMHHM JIIYMIBHUK, 32
JOTIOMOTOI0  SIKOTO BOHM 3MOXKYTh TapaHTyBaTH Oe3neuHi Ta KOM(OPTHI yMOBHU
npaii. Po3yMHU#l JTIYMIBHUK TakoX 3MOXKE 3aM00IrTH BCE MOXIJIMBI HEOE3NEKH Ta
3aXBOPIOBAHHS Ha pOOOYOMY MICIIi.

e J[ns ToOro, moO Il CHUCTEeMH TpaIlOBaId CHUIBHO [UUII CTBOPCHHS
MIKpOKJIIMATy, MM TMPOMOHYEMO TpOrpamy, sika JO3BOJIIE KOHTPOJIOBATH
TEeMIlepaTypy Ta BOJOTICTh Ta I1HINI MapaMeTpyd MIKPOKIIMATy YW MapaMeTpH
TEXHOJIOTTYHOT'O MPOIECY B MPUMIIIIECHHI, 1 32 HEOOX1JHOCTI KOPUTYBATH iX.

e JllumyIbHUK 3MO’€ 3amoO0IrTH Ta CHOBICTUTH TPO  MEPEBAHTAKECHHS
EJICKTPOCHEPTil Ta MEPEKIIOUUTUCh Ha 1HINY JIHIIO0, 32 PAXyHOK YOTO 3MEHIIUTHCS
BUTIAJKU 3aMUKaHHS, aBapiil Ta MOXKEeX MOB’I3aHUX 3 EIEKTPUKOIO.

e Ha xoxHOMY HarpiBaJbHOMY €JIEMEHTI, a TaKOX M03a MPHUMIIIEHHAM Oye

BCTAHOBJICHUH JAaTYMK TeMIEpaTypH, JlaHl 3 SKUX OyayTh HAIXOIUTH B 0a3y JIaHUX.
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B cBow uepry mporpama Oyze Opatu iX Ta JaBaTh HEOOXIiJHI KOMaHIU YCIM
cUcTeMaM JJIsl CTBOPEHHS y po0oUiil 30H1 KOMGOPTHOTO MIKPOKJIIMATY.

e 3a JIOIOMOrOK0 AaBTOMAaTH30BAaHOI CHCTEMH CIIOKUBAaHHS PECYpCIB B
KO)KHOMY TpHUMIIeHHI OyayTh cami 3amucyBaTuch. lle momomoske mpairiBHUKamM
MEHIIIE Yacy MPOBOJUTU 3a KOMIT'IOTEPOM, BBOJSYM Il JaHi, 1 BOHHU 3MOXYTh
30epert 3ip.

e 3a JI0MOMOTrOI0 JIYMIbHUKA MOXKHA 3allpOrpaMyBaTH 4ac TEIJIONOCTauyaHHs.
[Ilo momomoske poOITHMKAM IpaIfoBaTH B KOMQOPTI Ta TEIUIl. 3a paxyHOK IHOTO
3MEHIIUTHCS 3aXBOPIOBAHICTb.

e TakoX JNUMWIBHUK Oe3mocepeHbO Oyle TnepenaBaTH B  KOMIIAHIIO
MoCTavyaJibHUKA peajbHl JIaHl, 110 JIOMOMOKE 3a0lla/KyBaTH 4Yac MpAIliBHUKIB Ta
30eperTu ix Bij HemacHux BunaakiB ta I TII.

OTxe, 3 BUIIC HABEJCHUX IMYHKTIB MU 0QUUMO, 1110 PO3YMHHM JITYMIHLHUK MOXKE
3HAYHO MOKPAIIUTH XUTTS. A caMe, TOTIOMarae He JIMIIe B eKOHOMIYHOMY acIeKTi, a
1 B KOM(OPTHIIIMX yMOBax IMparl.
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YK 621 TexHiyH1 HAyKH

ABTOBETOHO3MIIIYBAY I'PABITAIIMHO-TIPUMYCOBOT JIT 1J1
[MPUT'OTYBAHHA TA TPAHCIIOPTYBAHHA MAJIOPY XJIMBUX
BYJIIBEJIbHUX CYMIIIEM

Aniwmenko A. 1.

Kanouoam mexuiunux nayx

XapkiecobKi HayioHAIbHUU YHIGepCcUmem

OyOienuymea ma apximexmypu

M. Xapkies, Yrpaina

OpHMMHU 3 MallliH, SKI KOPUCTYIOTHCS MOMUTOM IPH BUKOHAHHI OyAiBEIbHUX

poOIT Ha OymiBeIbHMX MalJIaHUYMKaX, SBJSIIOTBCS aBTOOCTOHO3MIINIYBad Ta
aBToOeToHOHacoc. [Ipm BHKOpPHCTaHHI IIMX JBOX MAIIMH OJHOYAaCHO BUHHUKAIOThH
TPYJIHOILII 3 IEPEBAHTAKEHHSM FOTOBO1 CyMIIlll 3 OJIHI€] MAIIMHU B 1HILY. Y 3B’A3KY 3
MM BUHUKAIOTh TPYAHOII 3 BTPATOIO SIKOCTI OyMiBEIbHOI CyMillli, @ TAKOXK BUTPATU
Ha TpuBaIiCTh pobotu. [ edexkTuBHOI poOOTH  aBTOOETOHO3MIIITYBaya
BUKOPUCTOBYIOTHCS TUTbKH cyMiti pyxiuBicTio 113...114.

Bimomi KOHCTpyKIIii MamiuH, B sKiii Ha 0a3l aBTOOETOHO3MIIlyBaya BCTaHOB-
JIFOETHCS HACOCHA CTAHLIISA 3 MAHIMYJIATOPOM. Taki KOHCTPYKIIIT BUMAraroTh JOAATKOBUX
BUTPAT MOTY>KHOCTI, & TAKOK BOHU PO3PAaX0OBaH1 Ha BEJUKY MPOIYKTUBHICTh MAIIUHU.

JIns BUKOHAHHSA POOIT 3 MEHIIOK NPOAYKTUBHICTIO BUKOPHUCTOBYIOTHCS
aBTOOETOHO3MINIyBaui 00’emoM 5...7 M°. Jlus pPO3BaHTAKEHHA TaKMX CyMilIeH
BUKOPUCTOBYIOTBCS JIOTKH, CTPIYKOBI J>KUBWJIBHHUKHA Ta OKpeMi OETOHOHAcoCcH 3
MaJIor0 MPOAYKTUBHICTIO.

Jlnst oTpuMaHHS BHPOOIB BHCOKOI MIIIHOCTI TOTPIOHO BUKOPHUCTOBYBATH
MaJIoOpyXJIMB1 OyAiBEIbHI CyMillll, & TAKOXK 3 MOXKJIUBICTIO JOJIJaBaHHS IOMIIIOK.

AHaNI3yl0uM ICHYIOUl KOHCTPYKIII pO3BaHTaKEHHSI OETOHHOI CyMIillll MOKHa
B3ATH JIO yBard, o aproOeroHo3mimryBaua (AB3) 3 HacocHHUM 00JaTHAHHIM
BUKOPUCTOBYETHCS TINbKUA sl cymimei pyxauBocti I13...114, a came HacocHe
oOnagHaHHs 30UblIye rabaputu camoi MamrHA. OOMEXEHHSI PYyXJIMBOCTI TOTOBHX
CyMIIlIel Ta MAHEBPEHICTh SIBISIETHCS AKTyaJIbHOIO MPOOIEMOIO.

ABTOOETOHO3MIITYBaul BUKOPHUCTOBYIOTh TUTSL MIPUTOTYBaHHS Ta
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TPAHCIOPTYBAaHHA PYXJIMBUX O€TOHHUX cyMilied. ToMy NpOMOHY€EThCSI KOHCTPYKIIIS
aBTOOETOHO3MIIIIyBaya, $Ka YAOCKOHAJIEHAa JOAAaTKOBUM pOOOYMM OpPraHOM —
CTIYKOBO-JIONATeBUM BajioM. Taka KOHCTPYKIIS Ja€ MOXJIHMBICTh MPHUTOTYBaTH SIK
PYXJIMBI TakK 1 MaJlOpyXJuBlI OyJiBEJbHI CyMIIl, a TaKOX 3 JIOJIaBaHHSAM PI3HUX
JOMIIIIOK, 1[0 MMOKPAIIyIOTh SIKICTh OTPUMAaHUX BUPOOIB.

VYHIBepCATBHICT,  aBTOOETOHO3MIIlyBaya  TpaBITAllIHHO-TIPUMYCOBOI il
JI03BOJISIE HOTO BUKOPHUCTOBYBATH JJISI IPUTOTYBaHHS OyAIBEIbHUX CyMIIIEH Pi13HOTO
NpU3HAUYCHHS 3 ypaxyBaHHSIM moTpeOu OyaiBerabHOro 06’ekty. IlpoaykTuBHICTBH
PETyJIIOEThCA SIK 3MIHOIO YacTOTH oOepTaHHs OapabaHa, Tak 1 4aCTOTOK OOepTaHHS
CTPIYKOBO-JIONATEBOTO Baiy [1].

[IponoHy€eThbCsl KOHCTPYKILisE aBTOOETOHO3MIIIyBadya 3 PO3BAHTAXYyBaJIbHOIO
CTPIYKOIO, SIKa OCHAIIEHa JI0JaTKOBUM pOOOYMM OPraHOM Y BHIVISIII CTPIYKOBO-
JonaTteBoro Bajia (puc.l).

3anpomnoHoBaHa MalllMHA JOJAATKOBO KOMIUIEKTYETHCS PO3BAHTAXKYBAJIbHUM
KUBUJILHUKOM, IO J1a€ MOXJIMBICTh BUKOHYBaTH POOOTH 3 OCTOHYBaHHsS 0O’ €KTIB
0e3 BUTpAT Ha MPOIEC PO3BAHTAXKYBAHHS Ta 3aBAaHTAKyBaHHS B OKPEM1 MAIlIMHU, IPU
AKIW 3HIKYIOTBCS TIOKa3HUKH SIKOCT1 Oy 1IBETIbHOT CyMillll Ta BUPOOIB 3 HUX.

Ya0ocKOHaJIeHa KOHCTPYKIisi poOOYOro opraHa Ja€ MOXIIMBICTH PO3IIUPHUTH
Jlana3oH BUTOTOBJIEHHS OyAIBEIbHUX CyMINIEH, a caMe rOTyBaTH HE TUIbKU PyXJIUBI
a 1 MmayiopyxiuBi cymimii (pyxiuBicts [12....114) 3 nonaBanHsM (PiOpOBUX €JIEMEHTIB,
a TAaKOK 30UIBIIUTH KOe(DII[IEHTA 3alIOBHEHHS poO0OYOro MpocTopy OapabaHa.

KoHcTpyKilis po3BaHTa)KyBaJIbHOIO MPHUCTPOIO CIIPOEKTOBAHA SIK JIOIATKOBE
HaBHCHE O0JIaJIHaHHS, AK€ MOXKe OyTH 3MOHTOBAaHO Ha KOHCTPYyKuisix AB3 3 pizHum
00’eMOM TOTOBOI cyMilll. Po3BaHTaxyBalbHUI MNPUCTPIM CKIAJAETBCA 3 TPHOX
CEeKLIN, NpuiManbHOro OyHKepa, pO3BaHTAKyBaJbHOI HANpaBJSIOYOi BOPOHKH,
T1paBIIYHOT CUCTEMU KEPYBaHHS.

ABTOOETOHO3MINTYBau TMpalloe TakuM 4uHOM. IlomepenHbo BiJl J030BaHi
KOMIIOHEHTH CYMIIlll 3aBaHTAXYyIOThCsl Yy OapabaH B 3aBOJACHKMX ymoBax. 3a 15...20
XBWJIMH 0 TpUOYTTS HAa OyIiBEeJbHUNA MalJaHUYMK B POOOTY BKIIOYAIOTH CIOYATKY

OapabaH, a MOTIM CTPIYKOBO-JIONATEBUH Bajl, MOJAl0Th BOAy. ['oToBa GeTOHHA CcyMmill
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13 O6apabaHa CTPIYKOBO-JIONATEBUM BajOM, SIKMM 00€pTa€ThCs, BUBAHTAXYIOTHCS 13
aBToOeTOHO3MINTyBada. Jlam mo po3BaTakyBajJbHOMY JIOTKY BOHA TMOTpAILUIsSe depes
npuiiManbHul OyHKEep Ha CTPIUKY, SIka TpaHCHOPTYe ii. Po3BaHTakeHHsA CyMilli 70
KOHKPETHOTO MICIlI TNpPHW3HAYCHHS BiIOYBAa€Tbcs 4epe3 PO3BaHTAKYBAIbHY

HaIIPaBJIIOI04y BOPOHKY.

1 — 3miwyeanvuun 6apaban; 2 — peszepsyap 3 600010, 3 — PO3BAHMANCYBANIbHUL
JIOMOK; 4 — 2i0pomomop-pedykmop npueooa bapabana, 5 — 6an 3MiuLy8aibHUl, 6—
CMPIUKOBULL KOHBEED; T — 3A8AHMANCYBAILHA BOPOHKA,; 8 — 2I0pOMOMOp-pedyKmop

npueooa cmpiuko8020-10namesozo 8aia, 9 — camoxione wiaci
Pucynok 1 — ABTOOETOHO3MIIIIYBau I'paBiTaIliiHO-TIPUMYCOBOTOCIT 3
CTPIYKOBUM KOHBEEPOM Ta CTPIUKOBO-JIONATEBUM BAJIOM

TpancriopTHa (po3BaHTaXXyBajlbHA) CTPIYKA JA€ MOXJIMBICTh TPAHCIIOPTYBATH
CyMIllI Ha BIACTaHb 70 5...6 MeTpiB Ta mig kyroM 30 rpamyciB 1 B 3aJIEKHOCTI Bij
PYXJIMBOCTI CyMiIlll

3a A0MOMOTY TaKoi KOHCTPYKIIlI MOXKHA BUKOHYBATH HACTYIIHI BUAM pOOOTH:
OCeTOHYBaHHS 3a11300€TOHHUX CXOAIB, GyHAAMEHTI poOOTH, MIATOTOBKA OMaTyOKH,
3aJIMBKa MOJIOBOTO HACTLTY, OETOHYBAHHS CTOJIB Ta CBal JUIsl YKPIIJICHHS.
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“Pecypc 1 O6e3neka ekcrutyarailii KOHCTpyKilii, OyaiBens ta ciopya’, XHYBA, 15 —

16 xoBTHS 2019 p. — C. 46 — 48
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YAK 721.012.12 TexHiuH1 HAyKH

JIOCJIJKEHHS 3AKOPIOHHOT'O JIOCBIIY IUIAHYBAJIBHUX PILLIEHD Y
[TPOEKTYBAHHI CYYACHUX PEABUIITALIIMHUX LIEHTPIB UL
BIMCBKOBOCJIYKEOBUX

T'onybos B.O.

cmydenm 6 Kypcy xageopu

meopii apximexmypu KHYHA

Ha cporognimHiii AeHb B YKpaiHl NUTaHHS CTBOPEHHsS pealOumiTaliitHux

LIEHTPIB € Ay>KE€ aKTyaJIbHHUM, aJie Ha JKajb HE ICHY€ MPAKTHUKU CTBOPEHHS MEIUYHUX
3aKJIaiB caMe Takoro Tuiy. [1-2]

Po3zrisitHeMo 1HO3eMHMI OCBIJ y MUIaHyBaHHI TakuX 3akiaqiB. Hampuknazg y
CIIA MiHicTepcTBO y cCIipaBaX BETEpaHIB OPraHi3oBy€ TEHIAEPHU, KOHKYPCH IS
apXITEeKTYpHUX Oprasizaiii, Hajae (lHAaHCOBE 3a0€3MEUYEHHsI Ta IyOJIKye
MOCIOHMKM 1 KEPIBHUUTBA 13 NPOEKTYBAHHS 3aKJIaJiB TMCUXIYHOTO 1 (Pi3UYHOro
310poB’°sl. OCHOBHI NPUHIMIIHN NPOEKTYBAHHS HaBEJEHI LIUM OPTraHOM:

1) CrBopuTH oiliitHe, JOMAIIHE CEPEIOBUILE IUIIXOM PETENbHOI yBaru 10
30BHIIIHIX Ta BHYTPIIIHIX apXITEKTYPHUX OCOOJMBOCTEH Ta €JIEMEHTIB IU3aiiHy
1HTEp €pYy.

2) IIpoeKT NOBMHEH BKJIIOYATH BIAKPUTHH 1 CIOKIMHUHN nu3aitH. Kondiryparis
0JIOKIB OBHHHA 0a3yBaTHCS Ha OJIM3BKOCTI 30H 1 TOBMHHA MICIISIMH BKJIIOYATH JOBTI
Mepexoau 3 METOK aKTHUBI3alli MepeMIIEHHS ISl MPOTYIISTHOK.

3) 3abe3neynTy WUPOKHUI BI3yaJIbHUN Ta (PI3UUHUNA TOCTYMN A0 MPUPOIH, IIO
CIIpHsi€ 3I1IJICHHIO.

4) TlpuminieHHs OisUTbHOCTI MaI[l€HTIB, MOBUHHI MAaTH JIOCTYI J0 MPUPOJIHOTO
CBITJIa Ta BUJIB, @ TAKOXX BIAMOBITHUM aKyCTHYHUNA KOHTPOJIb.

5) Po3pobuTu Kinbka KJIaCTEpHUX T'pyM 1 KaOIHETIB, IO JO3BOJIUTH MOJLIATH
PI3HI MIATPYIHU MALI€HTIB.

6) 3abe3meunTy MPUBAOIMBI, OE3MEUYHI 30BHINIHI TPOCTOpHU OE3MOCEePETHBO

017151 KOMILIEKCY. [3]
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lonosHui BXIAQ

Puc. 1 Cxema 30HyBaHHS aMOYJIaTOPIIO peadiIiTaIliiHOTO IIEHTPY

HaiikpamuM npukiazoM Takoro 3akjiaay € pealumiTamiiHuii neHtp y Ilamo
AJBTO, B IKOMY 30CEPEKCHO JIKyBadbHI BiAIUICHHS BCIX THITB (I3UIHOI ICUXIYHOT

peabimiTarii.

,D,gouicna mtua

Puc 2 Cxema TumoBoro 61soky [1ano AibpTo
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BucHoBku. JlocnikeHHs Cy4acHOTO JIOCBIly TPOCKTYBaHHS peadbimTaliiHux
neHtpiB y CIJA cBiI4UTh PO OCHOBHUI BEKTOP PO3BUTKY Y BUIJISIII
1HAMBIAYaTbHOTO IPOEKTHOTO MiAX0Ty 10 (hopMyBaHHS pealdlmiTalliitHUX 3aKIadiB:
ypaxyBaHHS KJIIMAaTUIHUX, MICIIEBUX, MICTOOYIIBHUX MOTPEO.

Jlitepatypa:

1. 5. @. Pagum, Menuyna pealimiTarliss YKpaiHChKUX BiHCHKOBOCTYKOOBIIIB,
0 TOCTpaXJIM B pe3yibTari OoMOBUX i (70 mpobdiieMu JIepKaBHOTO
PETYJIIOBaHHS CHCTEMHU CAaHATOPHO-KYPOPTHOTO 3a0€3MeUeHHS BIHCHKOBOCITYKOOBIIIB
30poiHux cun Ykpainm)- 2014.-c. 152-155

2. lllanmpan M.B. Crparerist po3BUTKY KypOPTHO-03/I0pOBUOi chepu YKpaiHu B
cucTeMi iepskaBHOTO ynpaiiaas // JlepkaBa ta perionu. - 2011. - Ne 1. - C.261 - 265.

3. U.S. Development of Veterans Affairs. Office of Construction & facilities
Management. Polytrauma Rehabilitation Center Design Guide 12. -2014-c. 214-217

UDK 523 Technical sciences
MARS COLONIZATION

Dimitriieva Polina

student of the faculty of physics

Taras Shevchenko National University of Kyiv

At present, the colonization of Mars is one of the most important issues of

humanity.

Most people believe that colonization will solve the problems of
overpopulation of the Earth, a possible future catastrophe, global warming of the
Earth and other problems. Mankind seeks to move to Mars, but are there living
conditions there? The problem with colonization of Mars is that people who fly to the
red planet can contaminate it with earth diseases. Along with them, a trillion Earth
bacteria will land on the planet. There is a real risk that scientists will not be able to
separate local microorganisms from those that people have brought with them. It

could affect the Martian ecosystem. Nor can we predict how the human body will
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react to the Martian climate. A cosmonaut receives much more radiation on Mars
than on Earth, and this leads to harmful consequences. On this planet, there is no
water in its liquid state, it does not have its own magnetic field, it has a thin
atmosphere, strong fluctuations in temperature and strong sandstorms .All of this
causes a strong threat to human existence. Also noteworthy is the high difficulty of
landing the ship to the surface, which includes at least three obligatory stages:

1. The engine brake before entering the atmosphere.

2. Brake directly in the atmosphere.

3. Landing on giant special airbags or using a special crane.

But despite this, people hope to land and explore a new planet for themselves
soon.

Analysis of recent research .

December 2, 2014 NASA announced its intention to send people to Mars in the
30s of this century. October 8, 2015 NASA announced its "NASA's Journey to Mars:
Pioneering Next Steps in Space Exploration™ flight plan.They plan to fly to Mars
through the retrograde orbit of the Moon, where a supply of fuel will be waiting for
the ship.Many flight offers to Mars have been developed.

Thus, the SpaceX project, with the head Ilon Mask, included the launch in
2018 of an unmanned ship on Mars, and in 2024 the launch of a man to the planet.
But due to technical and financial reasons, the launch of an unmanned ship on Mars
has been postponed. Today the main stars for the private space company SpaceX are
its Falcon 9 and Falcon Heavy launchers. They are used by the company to launch
satellites as well as to deliver cargo to the International Space Station. However,
SpaceX is not going to limit itself to these missiles and is developing a completely
new launch system. With its help, the company is going to implement much larger
projects. The company is currently testing a prototype of this spacecraft. The first two
have ended in failure. The prototype caught fire. However, during the last test,
SpaceX still managed to pull the prototype off the ground.
The Mars One project planned a trial mission in 2022 to install a

communications satellite and a rover on Mars in 2024. The first four-man crew was
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scheduled to be launched in 2031. But in 2019, the company was declared bankrupt.

The project "centennial spacecraft” plans to launch people on Mars once to
colonize the planet. The project is being developed since 2010 by the Ames Research
Center - one of NASA's main scientific laboratories. The first people are planned to
be sent to the red planet in 2030. A group of scientists or astronauts brought to Mars
along with high-tech equipment and a small nuclear reactor will be able to produce
oxygen, water and food. Every two years, when Mars will be in the best conditions in
orbit, NASA will be able to resupply settlers and bring in new astronauts.

Similar experiments to produce special equipment for water, oxygen and food
have been conducted on Earth, in the United States.

Purpose of the article

It is important to determine how and when Mars will be colonized. To date, it
is not fully determined what trajectory the rocket will fly, what stages of colonization
will be carried out on Mars, what settlements will be on this planet.

There are three main goals of colonization:

1. To establish a scientific base on the planet and on the planet's satellites.

2. Extraction of mineral resources. (Due to the lack of free oxygen on the
planet, there may be many metals like copper, aluminum, iron, gold, uranium).

3. Creation of cities on Mars to relocate mankind from Earth in case of

disaster on Earth.

The main results of the study.

On the red planet it is planned to make suitable living conditions for a person
in due course. To do this, it is necessary to change the high pressure of the
atmosphere for water to exist in liquid state. It is necessary to create an ozone layer
on the planet to protect against ultraviolet rays, biosphere and magnetic field. There
are many solutions to these problems. For example, you can drop an ice comet from
the asteroid belt of Jupiter to warm up the planet, produce water and gases. Or you
can melt the polar caps of Mars.We need to increase the absorption of solar energy.
you can land artificial satellites on a planet that will direct the sun's rays to polar caps

with their mirrors. There is also an option to blow up the polar caps with nuclear
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bombs, but this is fraught with contamination of the planet's radiation. For creation of
a magnetic field on a planet it is possible to lay a ring from the semiconductor
connected to an energy source around of Mars. Or it is possible to create a magnetic
board which will close a planet from a solar wind and then the planet will renew the
atmosphere. This can be done if you cover Mars from the Sun at Lagrangian point 1,
which is between Mars and the Sun. There is also an option to deliver methane and
other hydrocarbons from the outer system. There's a lot of them on Titan.

How do you get to Mars? Let's consider the option proposed by Russia and the
USA.

Russia. In the USSR, the first versions of spacecrafts to fly to Mars were first
considered in 1959. Under the leadership of Mikhail Tikhonravy. First, the sketches
of the project of the Martian manned complex with the initial mass of 1630 tons were
developed. The ship was supposed to be assembled in Earth orbit. The duration of the
expedition was planned to be 2.5 years. These projects were closed.

In 2001, new projects to fly to Mars began to appear. In particular, in 2002, the
international project of human flight to Mars was announced by Nikolai Anfimov,
Academician of the Russian Academy of Sciences, Director of the Central Research
Institute of Mechanical Engineering.

In 2010. Vitaly Lopota, General Designer of the "Energia" Corporation,
announced the development of a new nuclear propulsion plant. These engines could
have reduced the flight to Mars to 1-1.5 months.

On 20 August 2012, the Rocket and Space Corporation Energia decided to
create a super-heavy launch vehicle for flights to the Moon and Mars for the next 5-7
years. But in 2015, due to the reduced funding of Roskosmos, it was decided to
abandon the super-heavy rocket and limit itself to its key elements.

USA. The first flight plan to Mars was proposed by designer Werner von
Braun in 1948. In 1962 as part of the NASA "EMPIRE" project, a possible flight to
Mars was considered.

According to the plan of NASA with 2024 months was to become a base for

sending ships to Mars. According to NASA calculations, in 2037 may be the first
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flight to Mars. But in 2010, due to budget cuts, the lunar mission was canceled.

For a flight to Mars in 2012 NASA put forward a plan of Asteroid Redirect
Mission worth $2.6 billion. The project involved capturing the asteroid, placing it in
orbit with the Moon and landing the astronauts on the asteroid by 2025. In August
2015, NASA successfully conducted the sixth experiment of the RS-25 super-heavy
rocket engine to go into space, including Mars. It is on this rocket, the U.S. plans to
launch into space in 2030, the reusable spacecraft "Orion", with astronauts on Mars.

An unmanned version of Orion was first launched into space on December 5,
2014. Assembly of the manned version began in January 2018. The first manned flight
of Orion around the Moon (without a crew) is scheduled for 2019, and the first manned
flight (also around the Moon) is scheduled for 2022. The start to Mars is planned for
2033, 7 years after the Mask had planned to get there. It is assumed that during this time
in orbit of the Moon will be created reserves of fuel and everything necessary for the
Martian mission - the lunar orbit will thus become an "airfield jump".

However, the SLS-"Orion" project plans do not foresee landing on the red
planet. It will be possible to do so in a few years and several missions, during which
an orbital station will be created in orbit of Mars - a kind of “space station", which
will provide enough fuel for landing of "Orion" on Mars and for take-off from it.

In September 2017, Musk presented an updated project for the implementation
of a system based on the spacecraft BFR - Big Falcon Rocket.

Big Falcon Rocket should consist of two stages.The first stage - the accelerator
will launch the ship into orbit of Earth, and the second stage will be responsible for
the flight to Mars. Both degrees are to be made reusable.

In SpaceX, it is assumed that after reaching Earth orbit, the BFR accelerator
will return to Earth, and the second stage will spend time in orbit. In the meantime,
other similar ships equipped to work as tankers will refuel it with fuel delivered from
Earth. This fuel is estimated to be enough to fly and land on Mars.

However, the BFR will no longer have enough fuel for takeoff and return
flight. That's why SpaceX suggests sending several ships without crew and

passengers to Mars in advance.
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Mask plans to send unmanned ships to Mars in 2022. And on 2024 it is planned
to start the manned ship to Mars.

Conclusions.

So, a man's flight to Mars is a great contribution to science. Mars is a
convenient planet for the migration of mankind and the creation of scientific bases.
Mars is a profitable option. It's an Earth-type planet, located in an area of habitation.
Rovers and probes have confirmed the presence of water as well as its diversity in the
past. Colonization of the red planet solves many problems on Earth, such as a global
disaster that may arise in the future. Flying to Mars will provide a great scientific and
technological boost, pushing the boundaries of human existence in the solar system.
In the future, Mars may become a point of sending astronauts to remote planets.
Observations will be made from the planet Mars, which will be important for Earth
scientists. Asteroids and other planets may be colonized after Mars.

Thus, the manned expedition provides a large amount of new scientific
knowledge in a relatively short period of time and may solve the most interesting and
Important issues concerning the modern and ancient geology of Mars, meteorology
and the question of the possible existence of life on Matrs.
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YK 51 TexHiyH1 HAyKH
MATEMATHKA TA BYXTAJITEPCBKHI OBJIIK

Kauimon O.B.,

BUKIA0AY YUKTIOBOI KOMICIT

@dyHOamenmanbHux OUCYUniin

Kapnenko 0.0.,

cmyoenm kagedpu 06Ky ma Qinancis

Yepracovkuil 0epaicasHull OizHec - KOIeoNC

m. Yepkacu, Ykpaina

Byxrantepchkuii 00diK - 00OB'SI3KOBa CKJIaJ0Ba KOXHOI oOpraHizaiii, ska

MOBHHHA BECTUCS 3 BIAKPUTTA 1 JI0 3aKPUTTS IISUIBHOCTI IianpueMcTBa. Bemerbes
MIIIPUEMCTBOM 3 MOMEHTY HOro peectpauii, 10 MOMEHTY Horo 3akputtsa. Cepen
TOJIOBHHX 3aBJlaHb OOJIIKY MO)XKHA BUJLJIUTH TaKi: TOYHA CHCTEMaTH3AIlls JTISJIBHOCTI
HIIPUEMCTBA, IO HE JONMyCKAae HEBUTIHMX pPE3yibTaTiB I IIIIPUEMCTBA,
MpaBUJILHUM PO3PaxyHOK IPOLIOBUX orepaiii ¢pipmu. [1]

[cTopiss Oyxrantepcbkoro oOJKy Haliuye Mmaibke 6 Tucsd pokiB. OOk
Ha3UBaJIM TAEMHHUIICIO OOriB, a HUPPU 1 10 I[OTO Yacy — CAKpaJbHUN €JIEMEHT
OyTTs. baTbKIBIIMHOIO OyXraaTepchbKoro oOJIKy BBaxkaeTbcs J[lpeBHild €runer.
[Touarok cyuacHomy 00Ky Oysio mokiaaeHo B Jliii. Y mucbMoBHX pkepenax, 1o
30eperyiiich J0 HallMX JIHIB, 3raJy€TbCsl JaBHbOIPELUBKUH CIOCIO BUKPECITIOBAHHS
3anucaHoi panime iHdopmarrii. Tak, 10 npUKiIaLy, BpaXxoByBajau OOPIH 3 MOJATKIB Ta
ix morameHHsa. 3aBasku Tpekam B CrapomaBHboMy Pumi 3’sBunucs OaHKH 1
OB’ s13aHa 3 HUMU TEPMIHOJIOTIS. [2]

Byxrantepcekuii  (piHaHcOBHII 00JIK Hajae 1HGOpPMAILIO, SKA XapaKTEpU3YeE
(b1HaHCOBMH 1 MalfHOBMIA CTaH MIAMPUEMCTBA 1 MPU3HAYEHA JIJIs1 30BHILIHIX 1 BHYTPILLIHIX
KOpUCTyBayiB. Y (piHaHCcOBOMY 00JIIKY (hopMye€eThCsl iHPOpMaLlis PO NOTOYHI BUTPATH 1
JOXOJM MIANPUEMCTBA, PO3MIpH JEOITOPCHKOI 1 KPEIUTOPCHKOI 3a00pPTrOBaHOCTI,
BeIMYMHY (DIHAHCOBUX 1HBECTHUIIIH 1 HAJIXO/KEHB B/l HUX, CTaH JpKepe (DiHaHCYBaHHS 1

T.]I., SIKa He0OXiTHA IS CKIIalaHHs (JiHAHCOBOI 3BITHOCTI.[3]
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https://stimul.kiev.ua/programma_kursa_1s_82_s_nulya.htm

Bukopuctanas 0OYMCIIOBAIBHUX MallldH 13 cepequHu XX CT. MPUBEIO /10
IMIUPOKOTO BUKOPUCTAHHS MAaT€MAaTHUYHUX METOMAIB y Oyxranrepii. [3 maTtemaTuuHux
METOMIB CHOTOAHI HAMOUIBI BU3HAHOK € MaTpuyHa anredpa. Tak, Hampukiaj,
T.Tpudonon (bonrapis) modyayBaB cucTeMmy JIHIMHUX PIBHSHB JJIsI OOJIIKY BUTpaT.
HaiinoBHime 3Ha4eHHS amapaTy JiHIMHOI anreOpu i IUIaHyBaHHS, KOHTPOJIO Ta
aHamizy Oymno poskputo B ctarti B. Xicrepmanna i JI. Mennepa, B sikiii HaBeaeHO
napajiebHy Mo0y/10BY TUIAHOBUX Ta 3BITHUX MAaTPUIb. [5]

byxranrepcekuii 061k ¢dopMye ndaHi IS €KOHOMIYHOTO aHalizy 3a
JIOTIOMOT'O0 TMPOIIeAyp, OOTPYHTOBAHUX, TOJJOBHUM YMHOM, PAXyHKOBHUM JOCBIJIOM.
Pazom 3 TuM, ekoHomiuHmil aHam3, npargMu M.l.bakanosa, A.Jl.Illepemera,
0.I1.Mapkina, P.C.Caitdynina, B.I1.Cyiina, C.K.Tatypa Ta iHIIUX aBTOpIB, BXKeE
JaBHO HaOyB (opMu MaTeMaTH4YHO OOIPYHTOBAHOTO 3HAaHHS, J€ IIUPOKO
3aCTOCOBYIOTBCSI HaMCydacHIlll MaTeMaTW4yHI METOAW: MaTeMaTh4Ha JIOTIKa,
MaTpuyHa airedpa, TEOpiss MHOXHWH, METOJIM ONTHUMI3allli, CTaTUCTUYHI W I1HII
METO/IM, 1 1€ BXKE€ JAaBHO CTajo 3BUYHUM Y IIJATOTOBI BHCOKOKBaJi(hiKOBAHUX
(axiBLiB 3 OyXTraJITepChKOro 00JIIKY 1 ayauTy.[6]

TBopuieM po3ainy MareMaTHKd — MaTpPUYHOI anreOpu, Jne o00'ekraMu
MEepEeTBOPEHb € HE OKpeMi uuciia, a TaOJuIll YUCeT — BBAXKAEThCA AHTIINCHKUN
marematuk J[x.CunbBectp (1850). OdeBuaHO, HOTO 17€1 3HAYHO BUIEPEIUIIN Yac,
OCKIJIbKM B JI0JIaTKaxX MaTpuyHa anreOpa Oylia Brepiie BUKOpPUCTaHa y (i3HIll TIIbKU
yepe3 75 pokiB, B KBaHTOBIM Teopii aroma ['eiizenodepra (1925). Tomy Hemae HIYOTO
JTUBHOTO, IO 11 IMpOKOMAacIITaOHE 3aCTOCYBaHHS B CKOHOMIUHHX JOCIIIKCHHSIX
B110yJiocs HabaraTo Mi3HIIIe, 1 TOB'SI3aHO BOHO 3 iM'siM Jaypeata HoOemiBchKoi
npemii 3 ekoHoMmiku B.JleonTtseBa (1953), sikuil BUKOpPHCTOBYBAB ii MPU CTBOPEHHI
3HAMEHUTOI MOJIENl «BUTPATU-BUITYCK». Ha ChOromHi amapaT MaTpU4YHOI anreopu
3HAXOAWTh TIOBCIOJHE 3aCTOCYBAaHHS MPAKTHYHO B YCiX EKOHOMIUYHUX HayKax.
TabnuuHUM  CTPYKTypaM y MaTeMaTHIll MPUPOJHUM YWUHOM BIAMOBIIAIOTH
MaTeMaTU4yHl CTPYKTYpH- MAaTpHIl, sIKi, 32 BU3HAUCHHSM, HE IO 1HIIE, SK TaOJHIl
yucena. AJle HaJ HUMHU, Ha BIAMIHY BiJl 3BUYallHUX TaOJuWIlb, BU3HAUYEHI BiJIOMI

MaTeMaTH4Hl omepallii: MHOXEHHS Ha CKaxsap, CKJIaJaHHsA, BiJHIMAaHHS,
30



TPAHCIIOHYBaHHS, MHOXEHHS W O00Ir MaTpullb. Y MaTpuyHid anredpi, sk 1 B
3BUYAMHIN anreOpi, 3B'A3KM MK BEIMYMHAMU BCTAHOBIIOIOTHCS (oOpMyIamMu i
PIBHSHHSMH, aje BEIUYHMHH, IO BXOJSITh JO HHUX, NMPUHAMAIOTh 3HAYEHHS HE Ha
OKpeMHX 4YHCIaX, a Ha TaOMUIX YHCeNl 3a/JaHOi CTPYKTypu 1 po3MipiB. JlaHa
oOcTaBMHA JO3BOJIsIE aOCOJIOTHO MO-HOBOMY BHPIIIYBaTH MpodieMu (HopmyBaHHS
OaaHCOBHX 3BITIB 1 X aHAMI3y SK PIIICHHS MaTeMAaTUYHUX PIBHSIHB, 3B'I3YIOUH MIXK
co00I0 HE OKpEeMI YHCIIa, a PI13HI CTPYKTYPH YHCEN, OpTraHi30BaH1 y BUIJISA/II aHAJIOTIB
OyXraiaTepchbKux TaOIMYHUX CTPYKTYp: MaTpHIlb, BEKTOPIB (OKpEMHUX PSAKIB 1
CTOBIIIIB) 1 OKPEMHUX YHCIOBUX BEJIMYMH - CKaJspiB. AJie HE CIIiJ AyMaTH, 10 BCE
3BOJIUTBCS JI0 TPOCTOTO 3aCTOCYBaHHS amapaTy MaTpuU4HOi anreOpu W 1HIIUX
BIJIOMUX MaT€MaTUYHHX METOJIB /10 MPOOJIEeMAaTHKU OyXrajirepchbkoro ooiiky. Tyt
npobJieMa moJisira€ B CTBOPEHHI IPUHITMIIOBO HOBOI CUCTEMHM 3ac001B 1 METO/IIB, SKa 1
M03Ha4Y€Ha B Ha3BI SK JIOTIKO-MaTeMaTU4Ha Oyxraatepis. 3 ypaxyBaHHSM TOTO, IO
OCHOBHMMH (OpMaMu YSBJIEHHS U MEPETBOPEHHS Oyxranrepchkoi iHpopmarii €
Ta0JIHIIl, ICHYI0OUY CUCTEMY 3ac00iB 1 METOJIIB OyXTralTepchKoro o0JIiKy MOKHa OyJi0
0 BU3HAYUTH SIK JIOTIKOMATEMATHUHY OyXrajiTepito. ¥ 3B'SI3KY 3 [IUM CTa€ 3pO3yMIUINM
1 TpOIMOHOBaHA Ha3Ba — JIOTIKO-MaTeMaTW4yHa OyxraiuTtepis, /€ B MPOMOHOBAHIM
cucteMi 3aco0iB 1 METOAIB MOJEIIOBAHHS OCHOBHMMH (hOopMamMu ysIBICHHS W
MEePETBOPEHHS OyXraiaTepchbkoi iHpopMallii € MaTpulll i oneparii HaJl HUMU. [6]

Otxe, OyxranTepis 1 MareMaruka, Mo CyTi, HEPO3AUIbHI. MaTemaTuka - 1e
ocHOBa Oyxrantepii. BuzHaueHHS «MaTeMaTHKa» MOXE IPYHTYBATHCh IO PI3ZHOMY
(ue ¢akTuyHO BCe, 10 HAC OTOYYE), a OyXranTepis, B 3arajibHOMY, HIOM I11€ OJUH 3
O0aratbOX MIAPO3IUTIB IIl€1 HAyKW, SKa Ma€ TMEBHI omepamii s YCIHIIIHOTO
YIOpaBIiHHSA Ta TPOLBITAHHS MIANPUEMCTBA. ToMy MOTpiOHO 3HATH MaTEMATUKY, 100
OMaHyBaTH 03 3alBUX 3yCHJIb OyXraiaTepiro. [4]

Jlitepatypa:
1. https://stimul.kiev.ua/articles.htm?a=shcho-take-bukhgalteriya-ta-bukhgal-

terskiy-oblik-balans-i-zvitnist

2. https://www.victorija.ua/njvina/buhhalterskyy-oblik-tsikavi-fakty-pro-yaki-

malo-hto-znaye.html?print=print
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BUPOBHUILITBO KPVII I[TPU IIEPEPOBLII 3EPHA T'OJIO3EPHOI'O BIBCA TA
['OJIO3EPHOI'O AYMEHIO.

Kycmoe 1.0.

K.M.H., OOYeHm

Ky3omenxo FO.A.

K.M.H., CMapuiuti UK1a0ay

Ooecvka HayioHanbHa akademis

Xapyoeux mexHo102ii

Po3pobneno CcTpykTypy mepepoOKH TOJO3EpHOTO BiBCa Ta TOJIO3EPHOTO

SUMEHIO B KOMOIHOBaH1 KPYIIH, sIKa BKJIIOYA€ B ce0€ OUMINCHHS 3€pHa Bij JOMIIIOK,
nutiyBaHHs, COPTyBaHHS MPOIYKTIB HUTI(PYBaHHS, BOJHOTEILUIOBY OOpOOKY KpyIiH,

M1JCYIIYBaHHs, 3MIITYBaHHS, KOHTPOJIb TOTOBOI MPOAYKIIIi.
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[TepepoOKy ros03epHOTO BiBCa Ta TOJO3EPHOTIO SUMEHIO 3A1MCHIOIOTH 0e3
(dbpakIlioHyBaHHsI Ha JIBOX MapasIeIbHUX JHISAX. 3€pHO OUYMINYIOTH Bijl JTOMIIIOK Ta
HAIPAaBIAIOTh Ha NUTIQYBaHHS, AKE U1 000X KYJIbTYp 3IIACHIOIOTH 3a MPUHIUIIOM
IHTGHCHUBHOT'O CTUPaHHS OOOJIOHOK 13 3aCTOCYBaHHSAM JYIIWJIbHO-ILII(PYBaTbHUX
MamuH Ty 3HI1H.

B pe3ynbpraTi nutidyBaHHs 3epHaA TOJO3EPHOTO BiBCa Ta TOJIO3EPHOTO SYMEHIO
YTBOPIOETHCS CyMilll, IKa CKJIAJAETHCS 3 LIJIOTO0 SApa, YACTUHOK MOJPIOHEHOro siapa
Ta OopomreHms. J[ns 1i po3AiUIeHHs 1 BHUIyYEHHS IIJIOTO SiApa CyMIll Ha TEPIIOMY
eTaIi HalpaBJsSioTh Y KpYIl siH1 PO3CIMHUKY e MPOBOASATH BUITyYE€HHsI OOPOIIEHIIS Ta
YaCTUHOK mojapiOHeHoro sapa. [lpum copTyBaHHI MpPOAYKTIB UUTIPYyBaHHS Yy
pO3CIiHMKaX BCTAHOBIIIOIOTH TPOOMBHI cuta 1,8-1,6X20 MM CX0JIOM SIKMX BUITy4arOTh
1iae nurioBaHe PO, MPOXija ABJsIE COOOI0 CyMIIl YACTUHOK MOAPIOHEHOTO sijipa Ta
OopomieHig. Po3nuieHHsT SKMX NPOBOJATH Ha MeTanoTkanux cutax 080-060 mm
MIPOXOJIOM SIKHUX OTPUMYIOTh OOpOUIEHIIE, CXOJ0M — YACTUHKH MOAPIOHEHOTO spa.
HlnidoBane sSApO NOJATKOBO KOHTPOJIIOIOTH HA 3AJIMIIKKA OOpPOIIECHLS IIISIXOM
MIPOITYCKY Kp13b OJJHY CUCTEMY MOBITPSHUX CENapaTopiB.

Ha mnactymHoMy erami TpOBOJSATH 3MIIIyBaHHA IUIioBaHOrO  sapa
rOJ03epHOTO BiBCa Ta TOJO3EPHOTO SUYMEHIO Yy 3aJaHMX MAaCOBHX YacTKax Ta
HaIpaBJIsAI0Th CyMIll Ha BOAHOTEIIOBY 00poOKy. IIponaproBaHHs mponaprorTh IpH
tucky mnapu 0,15-0,17 MIla npotsarom 2-4 xB. Ilicias nporo Kpyry MmjacymyoTh A0
Bojiorocti 12-14 % Ta HampaBisitOTh HAa KOHTPOJb SIKMM 31IMCHIOIOTH HAa OJHIN
CUCTEMI MOBITPSHUX CerapaTopax Je MPOBOISTh BHIYYCHHS 3aJUIIKIB OOPOIICHIIS.
Ilepen  ¢acyBaHHsSIM  Kpymy  OOOB’S3KOBO  KOHTPOJIIOIOTH  Ha  3aJIUIIKH
METaJOMarHiTHUX AOMIIIOK HUISIXOM ii MPOIYCKY Kpi3b MarHiTHI CEMapaTopHu.
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Foreign trade activity is closely related to transport operations. Transport and

related logistics operations contribute to the practical implementation of the purchase
agreement, affecting good’s contract price.

Due to the purchase contract basic delivery terms enable managers of the
logistics chain to project goods delivery and manage it [1, p. 88].

From January 1, 2020, has been set in motion new edition of Incoterms rules-
2020 (publication ICC No. 723). New Incoterms rules - 2020 represent an updated
version of the rules Incoterms 2010. Reconsideration of previous version of
Incoterms allowed to simplify it significantly, and in addition, to remove unnecessary
terms, which cause confusion and misunderstanding in the trade terms use. Thus, the
new rules give the opportunity to more clearly explain the supply conditions for
exporters and importers worldwide [2].

In Incoterms 2020 there are four groups of delivery terms rules (E, F, C, D).

The basis of this classification is based on two principles: the definition of the parties
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obligations in relation to the transportation of delivered goods and the increase in
seller’s responsibilities from minimum to maximum. Group "E" — delivery term
EXW whereby the seller only makes goods available to the buyer at its premises;
next is the group "F" - delivery terms FCA, FAS and FOB terms, under which the
seller must deliver the goods to the carrier specified by the buyer; then group "C" -
terms of delivery CFR, CIF, CPT and CIP under which the seller must contract for
carriage, but without taking the risk of goods loss or damage or additional costs due
to events that may occurre after shipment and dispatch; and, finally, group "D" —
terms of delivery DAP, DDP and DPU under which the seller bears all costs and risks
needed to bring the goods to the destination place.

The previous Incoterm DAT (Delivered at Terminal) is now called DPU
(Delivered at Place Unloaded). It was decided to change the term to DPU to remove
confusion that arose in the past. In the past, DAT required ‘Delivery at Terminal
(unloaded)’; however the word “terminal” caused confusion. The new term DPU
(Delivery at Place Unloaded) covers ‘any place, whether covered or not’.

Under CIP Incoterms 2020, the seller is now obligated to insure the goods
against all risks with a maximum insurance coverage and insurance amount of at least
110% of the goods value. Parties may agree to a lower level of contract insurance if
they desire.

Under Incoterms 2010 it was assumed that all transport would be undertaken
by a third party transport provider. Update to Incoterms 2020 allows for the
provision for the buyer or seller’s own means of transport. This recognizes that some
buyers and sellers are using their own methods of transport, including trucks or
planes to get goods delivered. This allows for the buyer’s own means of transport
under the FCA rule. This allows for the seller’s own means of transport under DAP,
DPU and DDP [3].

Choosing the goods delivery method the following factors should be taken into
account: reliability, speed, capacity, availability, and cost. While planning the goods
shipment organization and the mode of transportation, such criteria should be taken

into consideration as: type of cargo; distance and route of transportation; time factor;
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cost of transportation; safety of transportation. The information obtained enables,
first of all, to choose correctly delivery terms, calculating the sale or purchase good’s
price while it’s realization either with or without delivery included; secondly, to
choose on the basis of transport costs calculation the direction in which it is the most
profitable to forward the consignment; thirdly, to correctly formulate the
transportation terms in the contracts, taking into account all possible expenditures.

The basic terms in purchase agreements primarily determine the ability to
organize goods flow through the logistics chain; they are the main tools to implement
the strategy and tactics of transport management, as well as to define the scope of real
tasks and operations of the logistic firm.

List of sources:

1. Management evaluation models in the field of transport services [Electronic
source]. — Access mode:
http://publications.ntu.edu.ua/avtodorogi_i_stroitelstvo/82/088-093.pdf

2. PRACTICAL GUIDE TO INCOTERMS2020 [Electronic source]. — Access
mode: https://globalnegotiator.com/files/incoterms-2020-book.pdf

3. Incoterms 2020 Explained — The Complete Guide [Electronic source]. —
Access mode:  https://incodocs.com/blog/incoterms-2020-explained-the-complete-

guide/
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Y JIK 669-1 Texuiuni Hayku

MEPCIIEKTUBA HAIIPSMKIB JJOCJ/DKEHHS METAJIIYHUX PO3IJIABIB:
OLJISIL

Muxaiinrwk Ipuna Pomaniena,

KaHO. neod. HayK, OOYeHm,

ooyenm Kapeopu npuxkiadHoi mamemamuxu,
Baspuk Temana Onexcanopigna,

acucmeHnm Kagheopu npukiaoHoi Mamemamuxiy,
Ilapeea Onexcanopa Cmenanigna,

acucmenm Kagheopu npukiaoHoi mamemamuxi,
Hapee /Imumpo Bonooumuposuu,

3000y6a4 euwoi oceimu

IHcmumymy Hagmo2a3o080i inxceHepii,
leano-Dpanxiecvkuti HAYIOHATLHUL MEXHIYHUU
VHigepcumem Hagmu i 2azy

M. lsano-@Ppankiscovk, YVrpaina

CTBOpeHHSI XIMIKO-TEXHOJIOTITYHUX TMPOIECIB OTPUMAHHS HOBUX PEUOBUH 13

3aJIaHUMH BJIACTUBOCTSIMU — OJ[HA 13 HABaXJIMBIIIMX MPOOJIEM, TOCTABIECHUX MEPEN
TEXHIYHUMU HayKaMu. MaTepiaiu TeXHIYHOTO PIBHS YMCTOTH, SIKI BAKOPHCTOBYIOTh
y TPOMHUCIIOBOCTI, HE 3aBXIHM 33/J0BOJIBHSAIOTH BUMOI'aM HOBITHIX TEXHOJIOTIM [0
MmarepianiB. [loenHaHHs pi3HUX BJIACTUBOCTEM MaTepialiB  HEOOXigHE MpH
BUKOPUCTAaHHI B Cy4YacHIM EJIEKTPOHIIl, PaJIOTEXHIll, a TaKOX IMPU BUPOOHUIITBI
CynepcIuiaBiB, BUMara€ BUCOKOT YMCTOTH 100 XIMIYHUX JTIOMIIIOK [1].

JlocmiKeHHsST 3 BUKOPUCTAHHSM YHMCTUX 3pa3KiB, HAJAI0Th MOXKIIUBICTH OUTBIIT
TOYHO OINHUTH (DI3UKO-MEXaHIYHI BJIACTUBOCTI, IO MOB’S3aHI 3 BJIACHOI IPHUPOJIOIO
MeTanmiB. OcoOnuBHI 1HTEpPEC MO JMAOCHIDKEHHS TaKuX MarepiajiiB 0O0yMOBIIEHHIA
MO>KJIMBICTIO BHSIBJICHHS PaHIII HEBIIOMHUX BJIACTHBOCTEH, SIKI HAJIE)KATh TUIBKH YHCTUM
Matepianiam [2]. YcminHe BUpIIeHHS II€T TPo0eMHr BUMarae yCceCTOPOHHBOTO AOCHi-
KEHHS 0araTOKOMITOHEHTHUX CHCTEM, YaCTKOBO, METAIIYHUX, B 00JIACT1 PIJKOTO CTaHYy.

[le MOSICHIOETHCS TUM, 1110 3HAYHA YACTHHA PEYOBHH, SIKI BUKOPUCTOBYIOTHCS B

MIPOMUCIIOBOCTI, (POPMYIOTBCS 13 PIIKOTO CTaHy, B SIKOMY 3aKjiajJieHa iH(popmarlis, ska
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Jla€ MOXKJIMBICTb, KEpyBaTH NpOLECAMU KpHUCTaii3allii, OTpUMYBATH MaTepiaid 3
IIHHUMHU TPAKTUYHUMH  BJIACTUBOCTAMU. BHBYEHHSI pIIKOrO CTaHy pPEYOBHH
00YMOBJICHO 1 IIMPOKUM 3aCTOCYBAaHHIM METAIIYHHX 1 HAMMIBIPOBIIHUKOBUX PO3ILIABIB
y 0aratboxX Tally3sX HAayKd 1 TeXHIKM. Benukuil 1HTepec MpeiCTaBISIOTh €BTETUYHI
pO3IIaBH, HAmpaBiCHA KpHUCTATi3alis, SKAX CTala OJHUM 13 OCHOBHUX METOIB
CTBOpPEHHSI KOMITO3UITIMHUX MaTepiaiB.

[Tomanbimuii pO3BUTOK TEOPii PIAKOrO CTaHy € OIHIEIO 13 BaXJIMBUX 3aBIaHb
cy4yacHOi (pi3MKH, TaKOXK BUMAara€ yCeCTOPOHHBOTO TOCIHIIHPKEHHS PEYOBHUH Y PLAKIN
¢azi. Oco0iMBO akTyalbHUM € OTpPUMaHHSA MNpSIMUX JaHUX NP0 CTPYKTYpy
OJIM>KHBOTO MOPSJKY PO3ILIABIB 1 X (DI3UYHUX BIACTUBOCTEH B MIMPOKOMY 1HTEpBaI
TEMIIEpaTyp, TUCKIB 1 KOHIEHTPALIIi.

Tomy po6OTH IO TOCTIKEHHIO METATIYHUX PO3IIJIaBiB HEOOX1THO TIPOBOIUTH
M0 TBOX OCHOBHHUX HAINPSIMKaX:

—  audpakuiiHi TOCHIKEHHS CTPYKTYpH OJIMKHBOTO MOPSIIKY;

—  BUBYCHHS TEMIIEPATypPHO-KOHUEHTPAIIHUX PO301KHOCTEH 1 BIaCTUBOCTEM.

[To KOXHOMY 3 IUX HampsSMKIB JTOCIIPKEHHS HAKONHMYEHA IE€BHA KIJIbKICTh
poOiT. Ane, mis (pyHIAMEHTAIBHUX, TEOPETUYHO-OOYMOBJIEHUX BIJIOMOCTSX IpPO
SABUINA, $KI BiAOYBalOThCS B PpO3IUJIaBaX, HEOOXIAHI TMOJANbINl KOMILUIEKCHI
€KCIIEpUMEHTAJIbHI JIOCHIKEHHSI BJIACTUBOCTEH 1 CTPYKTYpU OJMKYOrO MOPSIAKY
PI3HOTO KJIacy PijuH.

[TepCreKTUBHICT, BHKOPHUCTAHHS CBTEKTHYHHX KOMIIO3UINM 3aJIeKUTh Bij
INIUOMHU pO3yMIHHA (I3UYHMX SIBULI, SIKI MPOTIKAIOTh B PIAKUX €BTETHKAX PIZHOTO
kinacy. OTpumaHi B HIMPOKOMY TEMIEpPaTypHOMY IHTEpPBaJl EKCIEPUMEHTAIbHI
3HAUYCHHS KIHEMaTHUYHOI B’S3KOCTI 1 MUTOMOIO €JIEKTPOOIOpY PO3IJIaBIB CHCTEMU
Cd-Pb, Cd-Zn, Ga-Zn, In-Zn, Pb-Sb, Cu -Sb, i Sb -Zn mo Bciii o6macrti
KOHIEHTpauiid OyayTh CHPHUSATH  TMOAAJIBIIOMY BHSCHEHHIO MEXaHI3My SIBHII
MEPEHOCY 1 B3aEMOJIIT €JIEKTPOHHOT MIJICUCTEMH 3 10HHOIO B METaJIYHUX PO3ILIaBax,
XapaKTepy XIMIYHOTO 3B’SI3KYy B HHMX 1 BIJIKpUBAIOTh LUISXH KEPYBaHHS iX JESIKUMU
TEXHIYHO Ba)KJIMBUMU BIIACTUBOCTSIMHU.

Kpim niporo, cyyacHa ekcriepuMeHTaibHa 0asa [3] Ja€ MOKIIUBICTh MPOBOAUTH
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JOCIIIDKEHHST MaTepialiB y BEIUKOMY 0OCs31 Ha SKICHO HOBOMY PiBHI, III0 pa3oM 3
PO3BUTKOM OOYMCIIFOBAJIbHOI TEXHIKM Ta 11 JHOCTYIHICTIO IIPH 3aCTOCYBaHHI PI3HUX
METO/IIB TEOPETUYHOTO PO3PAXYHKY Ta MOJICTIOBAHHS JAIOTh MOXKIIMBICTh BUSBIIATH
HaBITh Y MIPOCTUX CUCTEMAaX OCOOJIMBOCTI Ta MOBEIIHKY, III0 HE MOXke OyTH omucaHa 3
JIOTIOMOTOI0 ICHYIOUUX TEOpii Ta HaOIM>KEHb.

OTxe, HOBI €KCIIEPUMEHTANbHI JOCTIPKEHHSI METaTiuHUX PO3IUJIaBiB, B TOMY
YUCJI 1 PO3IUIABIB €BTETUYHHUX CUCTEM, OYAyTh CIPHUATH €(hEKTUBHOMY BHUPIIICHHIO
MPUKIATHUX 337a4 (I3MYHOTO MaTepiaio3HABCTBA 1 MOKPAIATh HAIIl 3HAHHS MPO X
IPUPOAY 3arajom.

Jlitepatypa:

1. Pouxk A. C., KazumupoB B. II., Cokonsckuii B. O. MoaenupoBanue u
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3. 3asuyk JI.M. Hanorexnosorii 1 HaHOCTpYyKTypu: HaBu. mociOHuk. JIbBiB:

«JIpBiBChKa momiTexHikay, 2009. 580 c.

Y]JIK 622.2 TexHiuHI HAHYKH

AHAJII3 ICHYIOUNX METOAIB bOPOTHBU 3
ACDOAJIBTOCMOJIOITAPA®IHOBUMU BIJIKJIIAJAMU ¥V
HADOTOITPOMUCIIOBOMY ObJIAJJHAHHI

Moiiwmeeuu J1.P.,

Buxnaoau /[BH3 «/[pocobuyvruii

Gaxosutl konedxnc Hagpmu i eazyy

M. Ipoecobuy, Yrpaina

XapakrepucTuka MeToAiB 00poTbOM 3 BigkjIaJeHHAM acdaabTOCMOJIO-

napagiHOBHX Pe4OBHH Y HAQTONPOMHUCIOBOMY 0012 THAHHI
VY npouect BUgoOyBaHHS HaTH MOXYTh BUHMKATH PI3HOMAaHITHI MpoOsieMH,

AKl 3HA4YHO 30UIbIIATH eKCIUTyaTaliidHi 3aTpatd. OIHIE 3 Takux MOpodieM €
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BIJIKJIQIaHHSI BaKKUX OPTaHIYHUX CIOJYK, 37e011bInoro acdanabTeHiB, mapadiny i
cMoi1. YTBOpeHHs acanbTocmodtonapadinoBux peuouH (ACIIP) Mmoxe BinOyBaTtucs
K y TJIACTi, Tak 1 B HacOCHO-KommpecopHux Tpyoax (HKT), mpomucnoBux cucremax
300py HadTH, HAQTONMPOMHUCIOBUX KOMYHIKAIAX, pe3epByapax Toilo. HaioiabIm
iHTeHCUBHO MapadiH BiAKIanaeThes B migHiManbHux Tpyoax — HKT. ToBmmHa iforo
mapy 30iabInyeTbes Bin Hynas Ha rauouai 900...300 M 10 MakcMMyMy Ha TJIMOWHI
200...50M, a moTIM — 3MEHIIYEThCS 32 PaXyYHOK 3MUBaHHS BIJIKJIQ/IiB TOTOKOM. ToMy
BUHUKA€ HEOOXIHICTh Y CUCTEMAaTUYHOMY MPOBEACHHI MPO(iTaKTUYHUX 00pOOOK 3
BunaneHHss ACIIB, ix po3unHeHHs1 a00 MOoNepeI’KeHHs YTBOPECHHSI.

OcuHoBuuMu criocobamu 60poTsou 3 ACIIB € TeroBa 1 Mmexaniuna oOpoOka Ta
xiMigauN MeTo [1].

Ximiunuii meToa 6oporrou 3 ACIIB

AHani3 icCHyr4YMX croco0iB 00OpOTHOM 3 YTBOPEHHSAM CTIMKHX BOJOHA(TOBUX
eMyJbCcid 1 acdanpTocMosionapaiHOBUMK BiAKIaJAaMU CBIIYUTbH, 110 HANOUIBII
3aCTOCOBYBAaHMM 1 TEPCHEKTHBHUM € XIMIYHMH MeTon. Bin mependadae
BUKOPDUCTAHHA PEAareHTiB [JIsl TIONEPEeKEHHS YTBOPEHHS Ta BHJAJICHHS BXKE
ytBopeHux ACIIB Ta pyiiHyBaHHS BOJOHA(PTOBUX €MYJIbCIH.

[lepcriekTiBHUM  HampsiMkoM — OopotsOu 3 BiakimaganHamu ACIIB e
MOTEPEKEHHS 1X YTBOPEHHA 1 PpO3YMHEHHS B)KE YTBOPEHUX BIIKJIAJIB, TOOTO
3aCTOCYBaHHS MeETOAy JemnapadiHizaiii 3a JIOMOMOTOK PI3HUX XIMIYHHUX PEareHTIB 1
KOMIIO3MIIIA Ha iX ocHOBI [2]. JlaHuil MeToz 0a3yeTbca HA TO3yBaHHI Y CBEPIOBUHY
PO3YMHIB, III0 3MEHIIYIOTh, & 1HOJI 1 TMOBHICTIO 3amo0irar0Th YTBOPEHHIO BiIKJIAJiB.
Haii6inpiioro mommpeHHss HaOyJIM peareHTH, 110 MaioTh JUCIIEPTyIOdi BIACTHUBOCTI.
Bonu crnpusitoTh yTBOpPEHHIO TOHKOAMCIEPCHOI CHUCTEMH, SIKa BHHOCHUTHCS TOTOKOM
HadTH, 3a100ITal0Th YTBOPEHHIO KPUCTANIIB Napadiny Ha CTIHKAaX CBEPHJIOBUH 1 3/1aTHI
pyWHYyBaTu CTIiKI HapTOBI €MyJbCii. ICHYIOTH Taki peareHTH, 10 MPaIIOI0Th SK
1HT101TOpH, CTBOPIOIOYM HA BHYTPIILIHIN MOBEPXHI METANEBUX TPYO riapoduIbHy ILUIIBKY,
10 MEPEIKOopKae aaresii KpuctamiB napadiny 10 moBepxHi TpyO. Jlo Takux pearcHTiB
BiTHOCSThCSI HeloHoreHH1 [TAP. Heionorenni ITAP MOXyTh BOJIOAITH BJIACTUBOCTSIMHU

MMOBEPXHEBO-AKTUBHUX PEYOBUH HA MEXI PO3AUTY «BOJA-TIOBITPsD, HAa MEXI PO3ILTY
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KOHICHCOBaHUX (ha3 («TBEpJIE TIIO — PIAMHAY», «PIAUHA — PIUHAY), 37aTHI YTBOPIOBATH
reyieno1i0H1 CTPYKTYPH, MatOTh MUIOUY BJIACTUBICTh. 371aTHI YTBOPIOBATH B PiJIKiM (a3l
PCUOBMHM CTAaOUTbHI KOJUTOIMHOMWCIEPCHI YaCcTKW, 3a JIOCTaTHBOI KOHIIEHTpAIii
TUGUIBHIX MOJIEKYII.

OctaHHI pOKM 3HaYHA yBara MpHUIUIAETbCS TOCTIHKEHHIM 31 cTBopeHHs 010l IAP
[3] mwisixoM MikpoOHOro cuuTe3y. Lli peuoBHMHM MOXYTh OUIbII €(PEKTUBHO BILIMBATH
Ha TpoIecH JAeeMyJbrailii, crabumzaiii KOJOiTHUX PO3UMHIB, CIPHUSIOTH TeJICyTBO-
PEHHIO 32 paXyHOK 3aKJIaJieHeX Ha MOJICKYJSIPHOMY PiBHI BIACTUBOCTEH 10 3HIKCHHS
MOBEPXHEBOTO 1 MikhazHOTo HATATY. Takok ChbOrOJIHI 3aCTOCYBAaHHS 3HAWIIIOB 1 XIYHUHN
peareHT CMF-240 — 1ie KOHIIGHTpOBaHA €KOJIOTIYHO O€3leyHa piJrHA KOBTYBAaTO-
O1510T0 KOJIBOPY, O€3 3amaxy, 3 piHeM pH — 12,7, ryctunoro 1,046 /71, 3 TemMnepaTyporo
kuriaHs — 1000°C, cyMinmro HEIOHOTeHHUX BOJOpo3unmHHUX [IAP, ki crpusioTh
3HIKEHHIO MDK(a3Horo Hatsary y pedoBuHax. CMF-240 He MICTUTh XJIOPOPTraHIYHHUX
3’€/IHaHb, PochaTiB, TOMY MOXKE BUKOPUCTOBYBATUCH JJIs1 OYy/Ib-5IKO1 OBEPXHI 3 METOIO
BUJIAJICHHS 3a0py/IHEHb PI3HOTO MOXO/UKEHHS, He TokcuuHuid. [Tpu agcopOii peareHTa
CMF-240 na moBepxHi MeTaneBoi TpyOu BiI0OYBa€eThCS Opi€HTALISl IOr0 MOJIEKYJT TAKUM
YUHOM, IO TOJISIPHI YAaCTUHU peareHTy aAcopOyroThCsd Ha TMOBEPXHI MeTaly, a
HEMNOJISIPHI OPIEHTOBaHI B HAPTOBE CEPEIOBUILIE 1 PO3UMHSIOTHCS B HA(TI.

Mexaniyni  Meroau OoporbOM 3 acdanabTeHOCMOJIONAPA(iHOBUMU
BiAKJIagaMu

Bigknanenus mapadginy Ta cMOJI TMPU3BOASTH J0 30UIBIICHHS T1pPaBIIYHUX
OMOpiB TOTOKY 1 BIAMOBIAHOTO 3HIKEHHS 1e0iTy cBepayioBunu. Ilig yac
BUI00yBaHHS HaQTH mapadid BUMagae HEMUHYYE, OCKUIIBKH ii TeMIiepaTypa 3aBxXIu
3HUKYEThCS. MexaHiuHi metoau mnepeadadarots BupaneHHss ACIIB, mo Bxke
YTBOPWINCA. 3 II€I0 METOI0 BITYM3HSAHUMH HAYKOBISIMH PO3POOJICHO Iy TaMMy
CKpEOKIB P13HOI KOHCTPYKIIIT .

CyuyacHi ckpeOKH Ta IPOTEKTOPH ISl HACOCHUX IITAHT MOXHa Kilacu(ikyBaTu
32 OCHOBHUM iX MPU3HAYCHHIM Ha:

1. IIporunapacdinosi (ckpeOku-nporektopu). [Ipu3HaueHi, ik mpaBujo, AJs

6opotrou 31 CITY. MaroTh KOHCTPYKIIIIO 3 TOHKHUMH, 3a3BUYAN MOXUINMHU JIOTIATSIMH,
41



OCHOBHE MPU3HAYEHHS SKUX HE IIEHTPYBAaTU KOJOHY B CBEPAJIOBHHI, a BUAAIATU
napadid 3 noBepxonb HKT abo mitanr.

2. Hentpytoui (mentparopu). Ilpu3HadeHi mjis 1EeHTPYBaHHS 1 3amoOiraHHS
3TMHY IITaHT B CBEpAJIOBHMHI. MaroTh, 3a3Bu4aii, Oe3nonareBy abo MOJOBKEHY
KOHCTPYKLIIO 3 IMUPOKUMH JIOTIATIMHU.

3. Taxi, mo 3MeHIIyIOTh TepTs. [Ipru3HaueHi s 3MEHIICHHS TEPTS KOJOHU Y
BUKPUBJICHIM a00 MOXuiaii cBepiyioBUHI. [lepeBa)kHO 11e POJIMKOBI IIEHTPATOPH, abo
MPOTEKTOPHU 3 aHTUDPUKIIIHHOTO MaTepialy.

4. 3axucHi (mporektopu). [lpuszHaueHi s 3axUCTy BiJ CHOpaLIOBaHHSA
€JIEMEHTIB KOJIOHH HaCOCHUX IITaHT (HAMPHUKIIAJ, MyPTOBI IPOTEKTOPH).

5. VuiBepcanbHi. I[lpusznaueni sk ans Ooporsou 3 CIIY, Tak 1 js
IEHTPYBaHHS, 3MEHILICHHS TEPTA 1 3aXUCTY BIJ] CIIpAIfOBaHHS (JI0 HUX BIJIHOCUTHCSA
OUTBIIICTD MJIACTUKOBUX MPOTEKTOPIB ISl CEPEAHIX YMOB pOOOTH).

3a MiCIIEM pO3TallyBaHHS HA KOJOHI MPOTEKTOPH MOAUISAIOTHCS Ha:

1. IlITanrosi. Po3mintyroTbcs Ha Tl IITAHTH 3 TIEBHUM 1HTEPBAJIOM OJWH BiJl
OJIHOTO.

2. MydtoBi. Po3minryroTecss Ha mtanroBiii Mydri. [IpusHayeni nms 3axucty
My(}TOBOTO 3‘€JHAHHS B1J] CITPAI[IOBAHHS.

3. Hanpsamui mydtun abo mranru. Lle myptn abo KOpOTKI IITaHTHA 3
HaIMPSIMHUMHU €JIEMEHTAMU — POJIMKaMHU 200 JIOTaTsIMHU.

3a KOHCTPYKTUBHUMH O3HAKaMU IITAaHTOBI MPOTEKTOPHU MOXKHA KiIacU(PIKyBaTh
3a: KIJTbKICTIO JIOMATEH:

1. Jlonatesi (KiJbKICTh JomnaTei 2-6).

2. bararonomnarei (KUIbKICTB JIONIATEH O1JIbIIIA).

3. besnomnaresi. [lopiBHsSIHO 3 TonaTeBUMHU e€(hEKTUBHIIIE IIEHTPYIOTh KOJIOHY,

Ha nadroBux nmpomucnax CIHIA mpoGiemy BuAalieHHs cmojionapadiHUCTHX
YTBOPEHb BUPIIIYIOTHh IUIAXOM BHOOpPY CKpeOKa KOHKPETHOTO THIY 3 LIMPOKOI iX
HOMEHKJIATypU Ha OCHOBI JAaHMX TMPO BHUKPHUBJICHICTH CBEPIJIOBUHU, (PI3UYHUX 1
XIMIYHUX XapaKTEpUCTUK CEpPEeJOBMINA Ta MOHITOPUHTY 32 CHPALIOBAHHSIM

CBEpMJIOBUHHOTO oOnamHanHsa [4,5]. OgHuMu 3 Kpammx CKpeOKiB-TIPOTEKTOPIB
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1HO3€MHOI0 BHUPOOHHUIITBA BBAXAlOThCS CKPEOKH aMepuKaHChbKOi KommnaHli R&M
ENERGY SYSTEMS 3 Touku 30py iX CTIHKOCTI 0 CIpalfoBaHHs, 00’ €My Martepiainy
1 TiApOAMHAMIYHUX XapakTepucTuk [6]. s HalleQekTUBHIIIONO BUIAJICHHS
napadiHOBUX BIJIKJIAJCHh MOTPIOHO PO3POOUTH Ta OMNTHUMI3yBaTH KOHCTPYKIIIT
CKpeOKiB, SIKi O BIAMOBIAAIA TAKIM BUMOTAM:
- MAaKCUMAaJIbHO HTUPOKUN TeMIepaTypHUHl Jliara30H BUKOPUCTAHHS;
- BUCOKa CTIMKICTb JIO CIIPALIOBAHHS;
- TKBIJAIlis TaK 3BAHUX «MEPTBUX)» 30H B MPOIIECI OUUIIICHHS;
- MIIHICTh 34YEIUICHHS 3 TIJIOM IITAaHTH, B TOMY YHCI1 CKIIOTIACTUKOBO].
TemnoBi MmeToau 00poTHOM 3 acanbTocMoIonapadgiHOBUMHU BiKJIaJaMHu
be3 3actocyBaHHs 3axomiB O0OpoTHOM 3 mapaiHOYTBOPEHHSM IIOBHA
3aKymnopKa TpyOONpoOBOAY MOXKE BIAOYTHCS Ha MPOTA31 KUIBKOX Ai0, a TO W TOAMH.
OCHOBHMM  METOJOM JIKBijamii napapiHOBUX BIIKJIAIIB € TEIUIOBHA 3
BUKOPUCTAHHAM MOOUIBHUX MapOreHEepaTOPHUX YCTAaHOBOK, 3MOHTOBAHMX Ha IIACl
aBTOMOOWIIB BUCOKOI npoximHocTi Tuny KpA3-225b. [TapoBi KOTIM TaKUX YCTaHOBOK
(ITITYA-1600/100) no3BoJisitoTh JoBOAMTH Temnepatypy mnapu 1o 310°C npu
MakcuMasibHOMYy THCKY 10 MIla. Ilig'enHyrounch 10 CTOSKIB BHKWUJIHUX JIHIH,
po3MileHuX 0e3nocepeHbo OUls CBEPVIOBUHH 1 JajIl IO Tpaci TpyOONpoOBOAIB, BOHU
31aTHI Ha MOPOTA31 KUIBKOX TOJHWH PO3IUIaBUTH mapadiHoBi Biakiaau. Hemgosikom
TaKoOi TEXHOJIOT1i € 3HaYH1 €eKOHOMIYHI BUTPATH, B MEPIILY YEPTy IU3EIBHOTO MaJIUBa,
AK€ BHUKOPHCTOBYETHCS [IJii BUPOOHMUTBA Mapu Ta B JBUTYHAaX aBTOMOOLIIB.
[IpomuciioBa mapoBa nepecyBHa yCTaHOBKAa TNpu3HadeHa i jaenapadinizamii mpu
BHOIMTHOT 30HW CBEPJJIOBHH, TPYOOIPOBOJIB, pe3epByapiB, apMaTypud Ta IHIIOTO
Ha(TOMPOMHUCIOBOTO OOJIAAHAHHA TAPOI0 BHCOKOTO THUCKY, a TAKOX OMepaiiid 1o
00IrpiBy, MPOMHMBAHHI Ta 1HIIMX POOIT Mapor HU3BKOTO THUCKY. Bce oOmamHaHHS
YCTAHOBKH PO3MIIIEHE HAa MOHTaXHIH pami 1 3aKpUTEe METaJIYHUM Ky30BOM JUIS
3aXMCTY BiJ aTMOC(EPHUX OMA/IIB Ta OpPYy, SKUH Ma€ TETI0130S11I0.
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YK 621.9.048 TexHiuHI HayKH

BIBPO3BY/DKYBAY

Hecmepenxko M.M., Hecmepenxo T.M.

KaHOUOamu mexHiuHux HayK

Hacynnoes I11.3.

cmyoenm xkagedpu 06y0igebHUX MAWUH | 00IAOHAHHS

Hayionanvnuu ynisepcumem «llonmascoka

nonimexuika imeni FOpia Konopamwoxkay

BiOpo30yokyBau Ma€e peryJitoBaHHS BHUMYILIYHOYOi CHJIM, 31MCHIOBaHE

[IUISIXOM YCTAaHOBKM B OTBOpH jeOanaHca HWJIIHAPWUYHUX BAHTAXKIB CTYMIHYACTOI
dbopmu. L{i BaHTaX1 32 JOIMOMOIOK0 MOHTa)KHOI IIUJIBKH JIETKO BCTAHOBIIOIOTHCS B
nebdananc abo BUTATal0ThCA 3 Hhoro. CrymniHyacTta (hopMa BaHTaXIB 3a0e31euye iXHIO
OChOBY (hIKCaIlil0 32 PAaXyHOK BIAIIEHTPOBOI CHWJIM, 10 BUHUKAE TIPH OOEpTaHHI

nebananca [1].
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3MIHOI KUJIBKOCTI BaHTaXIB 1 IXHROTO PO3TAlllyBaHHSIM B OTBOpax jcOanaHca
3a0e3neuyeThCsl PEryIIOBAHHS BUMYIIYIOUOi cuiu y aiamazosi Big 50 mo 100% ii
MaKCHUMaJbHOTO pO3Mipy cTymeHsimMu uepe3 3..5 kH, mo minkoMm AocTaTHBO is
KOpEKIIii pekuMy BiOpallii pyXJIMBOi paMH, TOMY 110 OUIbII TOYHE PETyJIIOBAaHHS HE
noTpiOHO, 1 JIO3BOJISIE BUKOPHCTOBYBaTHM Ti caMi BIOpo30yKyBaunm  Uis
B1OPOILIONIAI0K PI3HOT BAHTAXKOMIIHOMHOCTI.

Kpimiennss  BiOpo30ypKyBaua 0  pyxomMoi  paMu  BiOpOIUIOIIAJIKH
3MIIACHIOETHCS. TIPUTUCHEHHSM TUIOCKOI TIJIUTH MOro Kopiyca 10 MiaBiOpaTOpHOi
IUTMTH crieriaibHuMu 6ontamu 3i ctaii 40X i3 pizeooro M36x3 [2].

Ha pucynky 1 — 300paxenuii Biopo30ypKkyBaya, Ta oro Bua 300Ky.

Bi0po30y15KyBay CKIIalaeThCs 3 ABOX BIOpALITHUX OJIOKIB, KOJKEH 3 KX Ma€
3BapHUIM KOpITyC, B SKOMY Ha MiAIIMIHAKAX KOYEHHS pO3TAalllOBaHO Bal 13
nonapHuMu jaeOanaHcaMu. [liIIMOHUKKM BCTAHOBJIEHI y CTakaHax M 3aKpHTI
BHYTPIIIHIMY Ta 30BHIMIHIMHA KpUIIKaMu. KiJIbLIeBl TPOTOYKM MIK BaJIOM 1 KPULIKOIO
YTBOPIOIOTH JIA0IpUHTHE YIIUIBHEHHS 1 COPUSIIOTH TepMeTH3allii MiTIUIHUKIB. 3
METOIO MMIJBUILEHHS dOPCTKOCTI 3BAPHOr0 KOpyca JiiBa Ta MpaBa BHYTPIHI KPUIIKH
3’€IHaH1 MK c00010 BTyJIKO1O. CIiBBICHI Baju BiOpaiiiHUX OJIOKIB MOB’S3aH1 MIX
co000 3a JIOMOMOro My(pTH Tak, IO MomapHi jaedallaHCH TepIIoro BIOpoOJoKa
PO3MIillleHI OMO3UTHO BIAHOCHO Jie0allaHCIB JPYroro BiOpoOsoka, TOOTO 3MillleH] Ha
kyT 180° BigHOCHO TOJIOKEHHS JnebanaHciB iHImoro BiOpo3OymkyBaya. IllkiB
CIIYKUTh JUIsl KIHEMAaTUYHOIO 3B’s3Ky BIOpamiiiHux OJIOKIB 1 BiOpo30y/KyBaya 3
MPUBOJHUM €JIEKTPOJIBUTYHOM 3a JIOIIOMOT'00 KJIIMHOIMACOBOI Iepeaayi.

Po6oTa Bi6p030ymKyBada KpyTHILHUX KOJUBAHb 31HCHIOETHCS TAKUM YHHOM.
BiOpauiiini  O5moku  BIOpo30OyaKyBaua  KPYTMJIIBHUX  KOJMBaHb  KOPCTKO
MPUKPITUTIOIOTh JI0 OMOPHOI TIJIUTH PYXOMOi paMH BIOpaIliifHOI TUIOMIAJKK 32
JOTIOMOTOI0  OOJTOBOTO 3’€AHAHHS. YCTaHOBKAa BIOPOOJOKIB 1 BIOpO30yIKyBaua
KpPYTWJIbHUX KOJIMBaHb Ha OMNOPHINM IUIKMTI 3a0e3nedyye pIBHOMIPHY Iepeaavy
JUHAMIYHOTO HABAHTAXKEHHsS Bil BIOpOOJIOKIB BiOp030ymKyBaya KpPyTHIHHUX
KOJIMBaHb Ha PyXOMYy paMy Ta 3HAYHO 3HWKY€ BHHUKAIOYi HAMPY>XCHHS B PyXOMii

pami ¥ miABUINYy€e 11 Mpane3aaTHICTh. 3MIHOIO KITBKOCTI BaHTaXIB Ta IXHBOTO
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pO3TalllyBaHHS B OTBOpax JebajaHCIB 3a0€3IMeuyloTh PEryJIlOBaHHS BUMYIIYIOUOi
cunu y mianasoni Big 50 mo 100% 1i MakCMMaJIbHOTO 3HAYEHHs CTYNEHSMU 4epes
MEBHI MMPOMDKKH, IO IIJIKOM JOCTAaTHBO IS KOPEKIIil pexuMy poOOTH 1 T03BOJISE
BUKOPUCTOBYBAaTU Ti caml BiOpo30yKyBadl Il BIOPOILIOIIAJOK Ta BiOpaidHUX

MAIIMH P13HOT BAaHTXKOMIAMOMHOCTI [Tt Oy 1iBeNbHOI Ta HahTOTra30BO1 raiysi.
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YK 697 Texuiuni Hayku
EKOHOMI TEILJIA TA EHEPTII VY CYUACHOMY BYIIBHUIITBI

Ilempukoecvka A.A.,
BUKIA0AY OYOI8eIbHUX OUCYUNILIH
Manumon C.C.,
BUKIAOAY KOOI
BI0OKPEMAEHO20 CIMPYKIYPHO20 NiOPO30iNLy
«Pignencovruii konedorc
Hayionanvnoeo ynisepcumemy 6iopecypcis
[ npupodoxopucmyarHs Ykpainuy
m.Pisne, Yxkpaina
[TocTiiiHO 3pocTarouuii TeMN >KUTTS 1 PO3BUTOK TEXHOJOTIH, Bce OLbIIe

3MYIIYIOTh HAC 3aMHUCIIOBATHUCS IPO 3a0IIADKCHHS MPHUPOIHUX pecypciB. Apke

PO3MOBHM TIPO TJIOOAJIbHE MOTEIUIIHHS 1 €KOJOTI4HY

Karactpody, Ha >Kallb, BUHHKAIOTh BCE YacTilie 1
yacTtime. Ko)kHa cBijoMa JIIOAWHA MHOBHHHA 10aTH
po MOKPAICHHS CTaHy HAaBKOJIMIITHHOI'O

cepenoBuiia. Po3risHEMO CydYacHI  MOXJIHBOCTI

€KOHOMII Teruia Ta eHeprii. bii.
AJlbTEepHATHBHI /IZKepeJia eHepril Puc.1 Exo-xutio
AOCOIIIOTHO €KOJIOTIYHUH, Ay>Ke MPOAYKTUBHUN 1 Cy4acHHH Croci0 BUIOOYTKY
eHeprii - coHsYHI Oarapei. 3apa3 1eil MEeTOoA JOCUTh IIMPOKO BUKOPUCTOBYETHCS 1 €
a0COJIIOTHO MPAKTUYHUM B KUTIIOBOMY OyauHKy. Llle omun anbrepHaTuBHUE croci6 -

BITPOBI TeHeparopu. BOHM HIMPOKO BHUKOPUCTOBYIOTHCS IMPOMHUCIOBUMH MIANPU-
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€MCTBaMH, ajié PO3BUTOK TEXHOJOTIM HE CTOiTh Ha MiCIll. 3apa3 BXKE € MOXJIMBICTh
YCTaHOBKM TaKHX TE€HEPATOpIB 1 B IKUTIOBUX
OyauHKax. 3a JOMOMOTOI0 BITPOBUX I€HEpPaTopiB
MO>XXJIMBO 1CTOTHO, TPAKTHUYHO BJBIYI, 3HU3UTU
BUTpATy €HEprii.
«Kusi» naxu

SIKIo HeMae MOXKJIMBOCTI a00 Oa)kaHHSA

BCTAHOBHTH COHSYHI OaTapei, 11 eKOHOMIT Teria,

SIK BapiaHT - «3elleHuii Jax». Lle o3Havae, WO HA  Pyc.2 AnbTepHATHBHI ﬂepeﬂa
CBOEMY JIaXy MOYIIMBO BHCA/KyBaTH POCIHHH, eHeprif

OpraHi3yBaBIIM TaM CBiii MaJICHBKHI caja abo MR e
ropoa. Takuii max BiIMIHHO 30epirae Terio
B3UMKY 1 TpOXOJOAy BIITKY. Pociaunu
BIZIMIHHO OYHINAIOTH TOBITPS,, Ta BOUPAIOTH

3aiiBl omaau. Bce dacTiine o3eleHeHHs JaxiB

BUKOPUCTOBYETbCS B 0araTonoBepXiBKax,

CTBOPIOIOYM 3aTHILIHI OA3UCH B «KaM'SIHUX
JOKYHIIIAX). Puc.3 «KuB1» maxu
Cucrema nmigirpiBy Boau

Jlns Toro, o6 MakcUMaIbHO 36KOHOMHUTH Ha rapsidiil BoJIi, Kpaile 3a Bce Oyie
BCTAHOBUTHU CUCTEMY MIAITPIBY 3 COHIYHUMU OaTapesMH.
Cucrema noyiuBy

Po3ymMHHMM pilieHHSM € BIAIMTyBaHHS CHUCTEMH 300py [OIIOBOi BOJIM.
ExoHoMmist Boau B OyAUHKY

BcTaHoBiieHHSI CEHCOPHUX KpaHIB, sIKI pearytoTh Ha pyX.
Exousioriynmii 1exop i 03100/ 1eHHA

HetiMoBipHO momymsipHUil 1 HAOMpae 00epTIiB pyX 3a 30€peKEHHS €KOJIOTii Ta
O30HOBOTO MIapy, JUKTYE CBOi YMOBHM B OOJAIITyBaHHI CydacHuUX OyIuHKIB. Bce
yacTile B JIeKopi 1 o0poOui OyAMHKY BHUKOPHUCTOBYIOTHCA HATypasibHI Marepialu.

Tak, e € aepeB'sHl miajord, OadKd TEPEKPUTTS 1 Take iHIIE. MOXIHUBO IS
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037100JICHHSI BUKOPHUCTOBYBATH TEPEpoo-
JEHUM TIUIACTMK Ta 1HIIY BTOPUHHY
cupoBHHY. Taki KOMIO3UITIHI MaTepianu
NpUJATHI 1 JJI8 BHYTPIIIHBOTO 1 JUIS
30BHIIIHBOTO 03400J€HHS. Imelt mis

BUOOpY Iy’ke b6araTo.

Puc.4 Exonoriunuit gexop 1 031001eHHS

AJIbTEepHATHBHE ONAJEHHS
Jy»e BaJIMBE MUTAHHSI, 3 OTJISIy HA HUHIIIHINA CTaH B KpaiHl. Y TEIJICHHS CTiH,
MOJIBIMHI JBEpl Ta BiKHA 3 MOJBIMHMMHU CKJIomakeTamu. Bce 1€ 103BoUTH 30epertu
TEIUIO B3UMKY 1 MPOXOJIONY BIITKY. AJie B HAIIOMY KJIIMAaTHYHOMY pailoH1 HEOOXiTH1
JIOJIATKOBI JiKepesia 00irpiBy B3UMKY. Lle MOXyTh OyTH TBEpIOMAIMBHI KOTIM 1 Tl K
COHsIYHI Oarapei, abo X reoTepMalibHUil TeruioBUil Hacoc. [IpuHuun ¥oro po®oTH
noJisirae B «300p1 TEIIOBOI eHeprii 3emi1i». B rpyHTI 10 Hacoca MpUKPITUTIOETHCS TpyOa,
M0 SIKIA TUPKYJIFOE MOPO3OCTIikKa piguHa 1 «30upaey» termio. [Ipairoe Takuii Hacoc 3a
npuHIMIoOM xojoauiabHuKa. Mae Bucokuii KK/ 400% 1 6inibiiie. AGCOIIOTHO €KOJIoT Y-
HUH 1 TOBrOBIUHUHN y BUKOpUCTaHHI. He moTpebye 10AaTKOBOrO MICIsl 1J1st PO3MIIIICHHS.

MakcuMambHO ~ aBTOHOMHMIA, Termogisi acoe

MIPALIIOE BiJl €IEKTPUKH 1 BUKO-

Cucreaz onzesess

PUCTOBYE  BChOIO  OJIM3BKO

5 kBt/roa, npu npoMy MOXHa

o6irpitu mwiomry 300 m?. Taxwii

CHoci0 OnaJieHHs BUKOPHUCTO-
BYETHCS B KpaiHax €BpOCOIO3Y.
Puc.5 AnprepHatiBHE OmaneHHs
TexHouioriss OyaiBHMUITBA
CnovaTtky HeoOXxigHO miaiOpaTu eHeproeeKTUBHY TEXHOJOTII0 OYIIBHUIITBA.
[le nomoMoke YHUKHYTH TEIUIOBTPAT Ta ICTOTHO 3a0IIaJUTH HA OMaJIeHHI. Takoro

TEXHOJIOTIE0, 110 J103BOJIsiE OyayBaTH MacUBHI OyAMHKH, € TEXHOJIOTIS MOJBIHHOTO,
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yTerieHoro Opyca (mist nepeB’stHux OyauHkiB). ToBmmHA CTiH OYJIMHKY 3
MOJIBIMHOTO Opyca BiAMOBIZa€ BCiM OQIIIMHUM HOpPMATHBaM TEIJIOMPOBITHOCTI HE
TIJIBKM B HaIllid KpaiHi, a i 32 KOPJAOHOM. 3a paXyHOK HAasBHOCTI YTEIUTIOBada MiX
JIBOMA psiIaMU JIEPEB'STHOTO CyXoro Opyca, CTiHa €KBIBaJIeHTHA 1O TEIJIONPOBIIHOCTI
ToBIMHI cTiHHA B 510 mMm.

"Po3ymHmii OyaMHOK"

Axio € O0akaHHS EKOHOMHUTH 1 YCBIJOMJICHHSI 30€peXKEeHHSI HaBKOJIUIIHHOTO
CepeqoBHINA, MOKHA BCTAHOBUTH cucTeMy «Po3yMmHuit OyauHok». Bona momomoske
pEryJIoBaTH BCl CUCTEMU B OYIUHKY
3a JONOMOT0I0 KOMIT'FOTEpPHOI Mporpa-
Mu. Tob6To He MOTpiOHO Oyae 3ammc-
JIIOBATHCS TIPO Te, 10 Tpeba BUMKHY-
TH CBITJIO, TOMY IO BOHO Oy/J€ BUMU-

KaTUCS CaMOCTIMHO B MOTPi1OHMI yac.

Puc. 6 "Po3ymunii OynuHok"

Axuii crocid 30epekeHHS 1 €KOHOMIi TEIUVIOBOI Ta EJEKTPUYHOI €Heprii
HalKpamui, nmuTaHHs ocobucte. MoxiuBO, 1e OyayTh CydacHI TEXHOJOrii abo
MepeBIpeHl KJIACHYHI METOJH, T'OJIOBHE - YCBIJIOMJICHHS 30€peXEeHHS MPUPOIHUX
pecypciB Ta €KOJIOT1YHOI CUTYaIli.

Jliteparypa:

1. TInockuit B. O., I'etyn I'. B. Apxitektypa OyniBenb Ta copya. Kuura 4.
TexniuHa ekcruTyaTarisi Ta PEKOHCTPyKiis OyniBenb : IligpydHUK-TOBITHUK. —
Kam’ssuenp-Iloainbepkuii : Pyta, 2018. — 750 c.

2.Enextponnuii pecypc. — Pexum moctymy: https://legalhub.online/budiv-
nytstvo/novitni-vim-tehnologiyi-u-budivnytstvi-navishho-vony-potribni-ukrayini/

3. Enexkrponnuii pecypc. — Pexxum noctymy: http://dominant-wood.com.ua/
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YK 539.3 TexHiuH1 HAyKH

HAITPYXXEHHS Y MIBIUIOLIMHI INDTACTUHMU ITPU JIi ITIOCTIMHOI
[TIOITEPEYHOI CUJIN

Ilonomapenxo O. M.,

KAHO. MeXH. HAYK, OOYeHm

JIvsiecokuti HayionanbHul azpapHuli yHigepcumem

m. Iyonanu, Koexiecokuil p-n, Jlveiecvka 001., Yrpaina
Hiouno LB.,

KaHo. @iz.-mam. HaAyK, O0yeHm

Muxaiinrok LP.,

Kauo. neod. HayK, OOyeHm

lsano-Dpankiecbkuii HAYIOHATLHUL

MexXHIYHUU YHigepcumem Hapmu i 2a3y

M. Isano-@pankiscok, Yrpaina

B mammHoOyayBaHHI MpH MPOEKTYBaHHI KOHCTPYKTUBHMX YaCTUH MalllMH

IIUPOKO 3aCTOCOBYIOTHCS TIPYXKHI JIeTajl y BUIVISAI TOHKUX IUIACTHH, SIKI
MOCIA0IIOITHCS PI3HUMH Bupizamu. [Ipu iX HaBaHTa)KE€HHI 30BHINIHIMU CHJIAMU
no0JIM3y BHUPI3IB BUHUKAE KOHIEHTPALS HANpPY>KEHb, AKa MOXE HECHPUSITIMBO
BIUIMBATH Ha MIMHICTh jAeTani. ToMy, 3amadyaM IO AOCIIDKCHHIO KOHIICHTpAIii
HaANpPYXEeHb MPUCBATIIIA ¢BO1 podoTr M. 1. Mycxenimsini [1], P. P. Masmoros [2],
P. I1. Tumomenko, [Ix. ['yapep [3] Ta iHmmi.

MeToro AaHOTO OCHIIKEHHS € PO3B’SI3aHHS 3a7a4l KOHIICHTpAIlli Halpy>KeHb
y TOHKIM 130TPOMNHIN MIBIUIOIIMHI 3 KPYrOBUM OTBOPOM MpU [ii MOCTIHHOI
MoTNepeyHoi cuiH. Pe3ynbTaTl 1IbOT0 AOCTIIHKEHHS MAaTUMYTh NPAKTUYHE 3HAYEHHS
MpU TIPOCKTYBaHHI JeTajie y BUTJSAAI TOHKUX TUJIACTHH 13 BUPI3aMH, SIKI ITUPOKO
BUKOPUCTOBYIOTHCS B MAILIMHOOYTyBaHHI.

Posrnsimaerbest mpy’KHa KOHCOJbHA TOHKA ITUTACTMHA 3 KPYTJIMM OTBOPOM
paziycom I, 1o nepedyBae mij Ai€r0 MOMepeyvHoi MOCTIHHOI cuiu Q, TPUKIIAIeHOT Ha
il BuTbHOMY KiHI. CHCTeMa KOOpJMHAT BUOpaHA TakKUM YHHOM, IO Bick OY
MPOXOJNUTH MO MPSAMONIHIHHOMY Kpato, a Bichk Ox — MEpHeHIuKyJspHa 10 HHOTO

3r1JIHO pucC.1.
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PI/ICYHOK 1 — Cxema HaBaHTa)XCHHS MJIACTUHU

[{leHTp OTBOpPY paaiycoM I' 3HAXOAWTHCS HA BiAAAl S BiJ 3aIlIeMJICHOTO KiHIISA
IUTACTMHU 1 Ha Biggami b Big mouyaTky cuctremu koopauHaT XOy. B muromiwmi
IUTACTUHM UpHuHOI0 2h mapanenbHo oci OX NpHKIIaZeHa MOCTiHA MMOTNepeyHa Crla
Q, ska BigjajieHa Bia 3amieMiieHHS Ha Biactanb |, IlpuiiMaroun miacTuHy 3a
MIBIUIOIIMHY, IO TepeOyBae i AI€I0 MOCTIMHOI MOIMepeyHOoi CHIIM, BU3HAYAEMO B
HIA Hampy>XeHU cTaH. 3ajayy po3B’A3yEMO BUXOJASYM 3 OCHOBHOI (PYHKITIT
HaIPY’KEHb, KA MA€ PO3B’SI30K 3a7a4l PO 3rUH MiBILUIOMIMHHA 0€3 OTBOPY MOCTIHHOIO
3rUHa4Yo0 cuwio. Jlo ¢yHKIIi HAmpy>KeHb, 110 BIANOBIAAE I[bOMY HAIPYKEHOMY
CTaHy, miaOupaemMo Apyry (yHKIIIO, sKa Ja€ TaKWWA HaMpyXEHUW CTaH, SKUM
CTBOPIOETHCSI TMPH HASHHOCTI OTBOpPIB. OCKIIBKM KOHTYpP OTBOpPY  BUIBHUH BiJ
30BHIIIIHIX HABAHTAXKEHb, TO B TOUKAX, 1110 JISKATh HA IIbOMY KOHTYP1, HAIPYKEHHS B
MJIaCTUHI 0€3 OTBOPY 1 IOAATKOBI HANIPYKEHHS MOBUHHI B3aEMHO 3HUIILYBATHCS.

[Ipu po3B’si3yBaHHI 3a/a4li BHUKOPUCTAHI MOJSPHI KOOpAMHATH & 1 f, fKi
3B’s13aH1 3 NPIMOKYTHUMH KOOPJAMHATAMHM X 1'Y.

Jns po3B’A3aHHS 3a7ayl 3HAXOAUMO (PYHKIIIO, IO 3aI0BUIbHSE€ TPaHUYHI
YMOBH:

Oag/a=0 = TaB/a=0 — 0, Og/a=c = TaB/a=c = 0, (1)
1 3a0e3meuye 3a1aHy CUCTEMY HalpyKeHb Ha O€3MEKHOCTI.
@DyHKIis1 HAIIPY>KEHb, [0 ONMUCY€E KAPTUHY OCHOBHOT'O HAIIPY>KEHOTO CTaHy

Ma€ BUT'JIAO:
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Up(x,y) = Xiz1 Ugyy ()

npuaomy Ug 1=Ky X3, Ug=k, X2y, Ug3=kz X?, Ug4=ks X?, ne ctani k; 10piBHIOIOTE:

Q -h(1-S -h
k=2 =8); ky =2 ky =L g, = 228 (3)
61 61 21 21

[ToBHY (hyHKIIIIO HAMIPYKEHb MOXKHA MOAATH Yy BUTJISIL:

UCty) = Xiea(Uyi + k) (@)
ne ¢yskuii Up; € HeBimoMMMM OlrapMOHIYHMMH (QYHKIISAMH, SKi BIAIOBIJAIOTH
JI0JIaTKOBOMY HAIpY>KEHOMY CTaHy, III0 BUHMKA€ BHACIIJIOK HASIBHOCTI B IJIACTHHI
OTBODY.

NomatkoBo ¢ynkmii U;; moBuHHI OyTH mimiOpaHi Tak, mo0O 3HIMATH
HaIpy>KeHHSd Ha KOHTYpl CcTOBOypy a=C 1 Ha mpsMoiiHiiHOMYy Kkpato a=0, ski
BUHUKAIOTH BIAMOBIHO BiJl KOKHOI 3 OCHOBHUX GyHKIIH Uy ;.

Posknanaroun gyskiio Uy, B psaun Oyp’e, 3a10BUIBHIIOYN TPAaHUYHI YMOBH,
MiCAsl BUXIJHUX TEPETBOPEHb OTpUMaHa CHUCTEMa pIBHSIHb, PO3B’A3aHHS SKOi

J03BOJISIE BA3HAYUTH HAINPY>KEHHS HA KOHTYP1 OTBOPY:

_ V4
0B/a=c = Yic1 B (5)
J{nst Hanpy>KeHb, 110 BAHUKAIOTh Ha MPSIMOJIIHIHHOMY Kparo MIACTUHU, MAEMO:
_ V4
0B/a=0 = Yiz1 B (6)

BennuuHu HanpyskeHb Ha KOHTYpPi OTBOPY B MPHIYIIEHHI, 1o Bucora 2h=8r,
noexuaa |=10h, TOOTO mOBXWMHa B I’SATh pa3iB mnepepuirye ii Bucory, S=I/4,

Qh?

b=Ar=1,5r mpu K = p

, TogaHo B Ta0I. 1.

Tabnuus 1. HanpyxeHHs1 Ha KOHTYp1 OTBOPY

&> | 0° 15° |30° [45° |60° |75° |90° |105° |120° |135° | 150° | 165° | 180°

0Bk 0,92 194 | 3,25 | 4,05 | 3,76 | 2,11 | 0,01 1,86 | 4,80

0,01 | 0,52 1,94 | 2,70

Po3paxyHKu MOKa3yroTh, [0 MAaKCUMaJIbHE 3HAYEHHS HAIIPY>KEHHS Ha KOHTYp1
OTBOpPY Ha0arato TMepeBUIIye MaKCUMaJbHE 3HA4YCHHsS HANpy>XEeHHS Ha

NpSAMONIHIMHOMY Kparo miacTuHu. [lpum BHKOpHUCTaHHI BKa3aHUX  MapaMeTpiB

2,21Q*h3

HaIPY>KEHHS Ha MPSMOJTIHITHOMY Kpato B TouIli ) Mae 3Ha4eHHS [GB]O =
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YK 681.5 TexHiuH1 HaAyKH

ABTOMATU3ALA ITPOMUCJIOBOI'O 'A30BOI'O KOTJIA 3
BUKOPUCTAHHSIM KOMIIUIEKTHOI IIA®U YIIPABJIIHHSI

Ilomawnuxk FO.M.,

mazicmp xageopu

asmomamu3ayii ma KoOmMn 1omepHo-

IHMe2po8aHux MmexHoNo2it

leano-DpankiecbKull HAYIOHANLHUL

MexHIYHUL YHIsepcumem Hapmu i 2azy

M. leano-@panxiecvk, Yrpaina

ABTOMAaTH30BaHa CHCTEMa YOpPaBIIHHS TEeXHOJOTrYHUMH mnporecamu (ACY

TII) 3miiicHioe peamizaimito BIUIMBIB Ha O0'€KT KEpyBaHHS B  TEMIIl

nepediry TeXHOJOTIYHOT0 MPOIeCy, TOOTO B peaIbHOMY 4aci, IpH 1bOMY 3a0e3neuye

KepyBaHHS 00'€KTOM B IIIJIOMY, a il T€XHIYHI 3aco0M OepyTh y4acTh y BHUPOOJICHHI
pimeHs 3 kepyBaHHs. 3a3HaueHUMHU oOctaBuHaMu ACY TII sikicHO BiIpi3HAETHCS BiJl

TpagulIMHUX cucTeM aBTomatuyHoro kepyBaHHs (CAK), ski  mpeacTaBisiOTh

TeXHIYHI 3aco0M [JI1 aBTOMAaTH3aIli I JIOJUHA Ha OKPEeMHX JIUITHKaX
TEXHOJIOTTYHOTO MpOoLECy 1 Mpu3HadyeHl s poOoTu 0e3 Oylb-sIKOTO KOHTPOJIO 3
OOKy JIOJWHU Ta TMOBHICTIO aBTOHOMHI. Ha Binmminy Big uporo B ACY TII
peani3yeThCsi aBTOMATH30BAaHUW TPOIEC MNPUUAHATTS PINICHh 3 KEPyBaHHS
TEXHOJIOTITYHUM TPOLECOM SIK €JWHUM IUTUM, JUIsI 4Ooro B HIA 3aCTOCOBYIOTH

OaratoyHKIIIOHAJIbHI, BACOKOTIPOYKTHBHI IPOMUCIIOBI KoMIT'totepu [1, €.27].
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ACY TII nmpoMHCIIOBOrO Tra3oBOr0 KOTJa MpHU3HAYEHa sl Oe3MeyHoro i
€KOHOMIYHOTO yMpaBliHHS POOOTOI KOTJIa 3 AaBTOMATUYHOKI MIATPUMKOIO
napaMeTpiB 3TiTHO 3 TEXHOJIOTIYHUM periiaMmeHToM [2, ¢.138].

ACY TII korenbHOI BUKOHYE YHPABIIHHS KOTJIIAMU Ta 3araJlbHOKOTEIbHUM
YCTaTKyBaHHSM.

Amapatny ocHoBy ACY TII cknamae komruiekTHa mmada aBTOMATHYHOTO
yIIpaBJIIHHS KOTJIOM, BUKOHaHa Ha 0a3i mporpaMoBaHOro JoriyHoro kontposiepa PLC
(puc.1). Hlada Takox moxe Oytu yrkomruektoBana PLC Simatic S7-300 (Siemens),
VersaMax (GE Fanuc), WinCon (ICP DAS), Muxkpokont-P2 (HBO

CHCTEMOTEXHHKA).

Puc.1 — 30BHIIIHIN BUTIIAL KOMIUIEKTHOI 1ady yIpaBIIIHHS

ACY TII BuKOHYyE aBTOMATHYHY TEpPEBIPKY TIE€PMETHYHOCTI BIJICIYHUX
KJIarmaHiB, 3a0e3meuye aBTOMATUYHE BIJCIYCHHS IOJaHHS TajuBa J0 TaJbHHUKIB B
aBapiMHUX peKuMax Ta 0JO0Kye TOMUIIKOBI JIii orepaTtopa BiAMOBIAHO 10 BUMOT HOPM
Oe3mneKu.

ACY TII mpoMHCIIOBOTO Ta30BOTr0 KOTJa BUKOHYE 1H(MopMamiiiHi QyHKIII,
(GyHKIIIT yIIpaBaiHHSA Ta CEPBICHI (YHKIIII.

[Hdopmariitai GhyHKITIT:

- 301p 1 monepeaHsa 00poOKa JaHUX BiJ JATYMKIB TEXHOJIOTTYHOTO MPOIIECY
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PO CTaH TEXHOJIOTTYHOIO YCTaTKYBaHHS 1 BAKOHABYMX MEXaHi3MiB, KOHTPOJIb JaHUX
Ha JIOCTOBIPHICTb;

- NpEJCTaBICHHS OMeparopoBl iH(opmalii NOpo TOTOYHHUU  CTaH
TEXHOJIOTIYHOT'O MPOIECY Y BUTIISIAI MHEMOCXEM, TpadiKiB, ricTorpam i TabJIuUIIb;

- aBapiiiHa 1 mornepeKyBabHa CUTHAJI3aIIi1;

- MIPOTOKOJIFOBaHHS POOOTH CUCTEMH 1 JIiii omeparopa;

- apxiBarlisi JaHWX;

- PO3paxyHOK TEXHIKO-€KOHOMIYHUX MOKa3HUKIB poOOTH KOTJIA.

OyHK1i{ yIpaBIiHHA:

- aBTOMATHYHHH PO3Majl MAJBHHUKIB Ta 3yITMHKA KOTIIA;

- yOpaBIiHHSA poOOTOI0 KOTJIa B  aBTOMATUYHOMY, pY4YHOMY 1
JTUCTaHIIITHOMY peKUMaXx;

- aBTOMATHUYHE PETyJIIOBaHHS TEXHOJIOTIYHUX MMapaMeTpiB;

- TEXHOJIOT1YHE OJIOKYBaHHS Ta 3aXHCT.

CepBicHi QyHKIIIi:

- PO3MEXKYBaHHS PIBHIB JJOCTYMY JI0 CUCTEMH,

- aBTOMAaTHUYHA JIIarHOCTHKAa POOOTH amapaTHUX 1 MPOTPaMHUX 3ac00iB
ACY TIL

ACY TII npoMuCIOBOTO ra30BOT0 KOTJIa € TPUPIBHEBOIO CTPYKTYPOIO.
BepxHiii piBeHb, 1m0 3a0e3reuye JIIOJAMHO-MAITUHHUN 1HTepdeic, Moxe
OyTH peasli30BaHU B IBOX BapiaHTax

[lepmmii BapiaHT moJsirae B BOYJIOBaHOMY B KOMIUICKTHY Iady MyibTi
omeparopa y BHIJISAl TpaigyHOrO BiEOTEPMIHATY 3 CEHCOPHUM YIPABIIHHSAM,
crBopernii Ha 0Oasi manenmi QuikPanel View. IlymeT 3a0e3meuye Bci ¢yHKIii 1O
B1I0OpakeHHIO 1H(popMailii, o noctymnae Bix PLC 1 matymkiB KOTNa, a TaKOX IO
BBEJICHHIO OTIEPATUBHUX KOMaH]I, TAaHUX 1 yCTaBOK.

Hpyruii BapiaHT moJArae B aBTOMAaTHU30BaHOMY pobouomy wmicui APM
oreparopa KoTiia (4u omeparopa KOTeabHOi) Ha 6a3l MepCOHAIIBHOTO KOMII IoTepa 1

nporpamuoro 3abesnedeHHs (I13), pospobienoro nHa 6a3i SCADA. B skocti
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iHCTpyMeHTY po3poOku [13 APM MoxyTh OyTH BUKOPHUCTaHI Taki NpoAykTH, sk ME
View, Master-SCADA, TRACE MODE, Kpyr-2000 Ta inmi. APM omneparopa
3a0e3neyye 3py4yHUil 1 e(eKTUBHMUI KOHTPOJIb 3 OOKY oleparopa Haj BHUKOHAHHSIM
ycix iHpopMamiiiaux Qyskmit ACY TII, cepBicHux ¢yHKIiH Ta QyHKIIH
YOpPaBIiHHS.

Cepenniii piBerb ACY TII mnpeacraBneHUil MiICHCTEMOIO KOHTPOJIO 1
yIpaBJiHHS, 10 CKJIaay SKOI BXOASATH NMPHUJIAIU, 3MOHTOBAHI B KOMIUIEKTHIN miadi
ynpaininHs komiioMm. lllada ympaBniHHA € (QyHKIIOHATBbHO-3aKIHYEHHUM BHPOOOM,
SKAW TIOBHICTIO peajlidye ycl omepalii Mo yHOpaBJIiHHIO KOTJIOM 1 MOXe
BUKOpHUCTOBYBaTHCs 0e3 koMl torepHoro APM onepatopa.

Cknan ycraTkyBaHHs adu yIpaBIiHHS:

- [JIK tumry VersaMax supo6uuirsa pipmu GE Fanuc;

- rpadiuna nanens QuikPanel View;

- 010k Oe3repeOiiHOrO KUBJICHHS, aBTOMAaTUYHI BUMHKAYI;

- OJIOKU KUBJICHHSI aHAJIOTOBUX 1 IMCKPETHUX JATYUKIB, IPOMIKHUX pETIE;

- 0E3KOHTaKTHI pEBEPCUBHI ITyCcKaui, IPOMIXKHE pelie;

- MyJBT PYYHOTO BUIIPOOYBAHHSA 3aXHUCTY.

Jlo ckiiamy miICHCTEeMH KOHTPOJIIO 1 YMPAaBIIHHS TaKOX BXOJIATH CUCTEMHE 1
npukiaagHe nporpamHe 3a0esneueHHs PLC. EneMeHTH cuiioBOi aBTOMAaTHUKH
MOCTABJISIIOTECS Yy CKJIaJl KOMIUIEKTHOI madu, ajle MOXyTh OyTH 3MOHTOBaHI B
okpemiit madi. 3acobu opranizamii iHpoOpMaIiitHOI Mepexki Ha 0a3l MPOMUCIOBOTO
crangapty RS485 1 Ethernet MoxyTh BXOAWTH 10 CKIQay YyCTaTKyBaHHS
KOMIUIEKTHOI 11au, a0 MOHTYBATHUCSI OKPEMO.

Jlo ckimamy eneMeHTIB HW)KHBOTO PIBHS BKJIIOUEHI JaTYMKUA TapameTpiB
TEXHOJIOTTYHOTO MPOLIECY 1 CTaHy YCTaTKyBaHHS, @ TAKOXK CHJIOBI BUKOHABY1 MPHUCTPOI.
JUIsi KOHTPOJIO TEeMIIepaTyp BUKOPUCTOBYIOTHCSI TEpMOIIEpETBOpIoBauil omopy. Jis
KOHTPOJIIO THUCKY, PO3PIIPKEHHS 1 PIBHSA BOAU y O0apabaHi BUKOPHUCTOBYIOThCS JTATYUKH
Ttuny Mertpan 3 yHI(pIKOBAaHUM CTPYMOBUM BUXO0/0M 4-20 MA.

Exonomiuamii edext Bing BupoBamxkeHHs ACY TII mocsraeThcs 3a paxyHOK

€KOHOMIi MajuBa B PE3yabTaTl ONTUMI3ALll PEKUMIB TOPIHHS,; 3HM)KEHHSI BUMOT [0
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kBamidikaiii  oOCIyroByBaHHS  IE€pPCOHANY; MIABUIIEHHS O€3MeKu  poOOTH
yCTaTKyBaHHs; 30UIbIICHHS TEPMIHIB CIY)KOM YCTaTKyBaHHsI, BHACHIIOK MIIATPUMKH
ONTHMAIBHUX PEXHUMIB Ta TOJIIMIIEHHS EKOJOTIYHUX IapaMeTpiB, 3a PaxyHOK
3HIKEHHS IIKIJUTHBUX BUKU/IIB.
Jliteparypa:

1. ITetpos U. B. IIporpammupyembie KoHTposuiepbl. CTaHAAPTHBIE A3BIKU U
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YJIK 631.55 TexHiuHi HayKH

JOCJIIDKEHHA POBOTHU ITOJPIBHIOBAYIB-PO3KNJAYIB COJIOMUA
3EPHO3BMPAJILHIUX KOMBAMHIB

Cemipnenko IO.1.

K.M.H., OOYeHm

Cemipnenko C.JLI.

K.M.H., OOYeHm

CymcoKuil HAYiOHALHUU a2papHuil yHieepcumem

m. Cymu, Ykpaina

Exonoriunuii ctaH 3eMelb  CUILCHKOTOCHOJAPCHKOTO  MPU3HAYCHHS, 1110

PO3TISIIAETHCS «. ..SIK BUPIIATIBHUNA (PAKTOP OfepKaHHS BUCOKOSIKICHOI CLTBCHKOTOCTIO-
JIapChbKOI CHUPOBHHHM, KOPMIB 1 MPOIYKTIB, € HE3aJOBUILHUM Yepe3 I1HTEHCUBHHMA
XapakTep iX TOCIMOAapChKOTO BUKOPUCTAHHS 1 aHTPOTOr€HHO-TEXHOT€HHOTO HaBaHTa-
KEHHS  TIPOTPECYIOUOI0  €pO3i€r0, MIJIBHINEHOI KHUCIOTHOCTI, TEpPE3BOJIOKEHHS,
paaiaiiiftHoro 3a0pyIHEHHS 1 pO3BUTKY 1HIIIMX HEraTUBHUX TpoueciBy [1, c. 46]. Onnum
13 cnocoOiB TMOKpAIIEHHs EKOJIOryoro CTaHy CUIbCBKOTOCHOJAPChKUX 3€MeNb €
parfioHaIbHE BUKOPUCTAHHS TIOXHUBHUX PEIITOK Y SIKOCTI JOOpHUBA.

Cnin 3a3HayuTH, 1O OCTAHHIM YacOM NPAKTHUKA 1 HayKa 3BEpTa€ yBary Ha
pecypco30epirarodi TeXHOJOT1T BUPOITYBaHHS 3€PHOBUX KYJBTYp, SIKI BKIIOYAIOTh B

cebe OloJ0rizailio 3eMiaepo0CcTBa, HANIPABJICHY HA BIJHOBJIEHHS POAIOYOCTI FPYHTIB,
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30€peKEHHSI BOJHUX PECypciB, IMMIJABUIIEHHS YpPOXKAWHOCTI Ta CKOPOUYCHHS
MaTrepiaibHO-TeXHIYHUX 1 JAPYruxX pecypciB [2, ¢. 44] 3a paXyHOK BUKOPHUCTaHHS
COJIOMH B SIKOCTI OpraHiuHoro noOpuBa. EdexTuBHe BUKOPUCTAHHS MOKHUBHUX
PEIITOK Miciisi 30MpaHHsl BPOXKAK0 JUIsl MyJIbUyBaHHS MOBEPXHI MOJS MOXKJIMBE NpPU
YMOBI JOTPUMaHHS NEKUTPKOX BUMOT. OJHI€IO 13 SKHX, € 3a0€3MCUCHHS NMTUPHHH
PO3KUIAHHS COJIOMHU MOAPiIOHIOBATIEHO-PO3KUIAIOYUM IPUCTPOEM IO HMIMPHUHI KATKH.
Hactynni BuMoru — 11e cTymiHb MoApiIOHEHHS COJIOMHU Ta PIBHOMIPHICTH ii pO3MOALTY
M0 LIMPUHI CMYTU PO3KHJIaHHS. 3a0€3MEUYeHHsS] BUCOKOTO CTYIEHS MOApPIOHEHHS Ta
PIBHOMIPHOTO PO3MOAUTY TMOAPIOHEHOT COJIOMM MO IIMPUHI JKaTKW KombOaitHa
0CO0JIMBO HEOOX1/IHE MTPU BUKOPUCTAHH1 O€3B1IBAJIBHOTO 0OPOOITKY IPYHTY.

Y BiamoBigHOCTI A0 JaHuxX GipMu Amazone (ApXITEKTypa Cy4acHOTO
POCJIMHHHUIITBA), cojioMa JA0BKUHOIO 100 MM pO3KIIafaeThCsl 3HAYHO MOBUIBHIIIE, HIXK
cosioma A0BXKUHOIO 30 MM. Tomy, 111 €EKTUBHOTO BUKOPUCTAHHS COJIOMH B SIKOCTI
100pUB HEOOX1THO 11100 MacoBa yacTka (pakiiiid noapioHeHoi coomu Ao 100 mm Oyna
He meHiie 90 %, a yactka ¢pakiiii 6utsine 150 MM He TOBUHHA TIepeBUIITYBaTH 3 Y.

[TonepenHi JOCHIKEHHS TOKa3aJId, 110 B OUTBIIOCT] BUMAAKIB CMYTH MOJIs, SKi
MPWISTAI0Th 10 OOKOBUX MEX MPOKOCY HE MOKPHUTI MOJpiOHEHOI conomoro. Kpim
TOTO, BI3yaJIbHO MOKHAa BH3HAYUTH, IO CTYIIHb MOAPIOHEHHS COJIOMH HE 3aBXKIU
BI/IMOBIJJa€ arpOTEXHIYHUM BUMOTaM (JIOBXKMHA CIUKU MOXe csrat Ouibine 100 mm).
Ile moB’si3aHO 3 HEOJHAKOBOI KPUTHYHOIO INBHUAKICTIO 1 MapyCHICTIO YaCTUHOK
PI3HHUX PO3MIpHUX (PpaKIIiil.

Hamu mpoBefieHi JOCHIPKEHHS M0 BHU3HAYEHHIO PIBHOMIPHOCTI PO3MOJLITY
COJIOMM [0 IIMPHUHI 3axBaTy >KaTKU Ta BH3HAYCHHS 11 (pakIiitHOro CKiamy.
JlocniKeHHS 10 BU3HAYEHHIO SIKICHUX NOKa3HUKIB pOOOTH MOAPIOHIOBAYIB-PO3KHIaviB
pOBOAMINCH Ha KomOatinax John Deere W650, John Deere S660, John Deere S9500 ta
New Holland CSX 7080. Binbip mnpo0 BHUKOHYBaBCS MLUIAXOM YCTAHOBJIEHHS Ha
MOBEPXHIO MOl pamMok po3Mmipamu 0,5X0,5 M mo mmpuHi npokocy xatku. [licmis
BIIOOPY MO0 MPOBOMIIOCH 3BaXKyBaHHS KO>KHOT mpoOu Ha Barax Radwag WLC 0.2/C/1
3 TouHicT0 BuMiptoBaHHs 10 0,001 r. Ilicis yoro BUKOHYBaJIOCh PO3AUIEHHS COJIOMH Ha

(dpakiii nusIXoM BUMIPIOBaHHSA 3a jonoMoroto JiHiku JICM-2000.
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JlocmimkeHHsT TPOBOAMIINCS TPUKPATHO JJIsI KOKHOTO KOMOaiiHa Mpu 30MpaHHi
o3uMoi TeHuil 3 BoJioricTio 14%. Ilpu mBuakicHoMy pexumi 1o 9,0 km/ron i
BUCOTI 3pi3y creben 0,25 M Oyno BCTAHOBIEHO, IO MOKPUTTS MIMPUHU 3aXBaTy
KaTOK KOMOaiHIB MOIpIOHEHOI0 COJIOMOIO 3a0e3Medy€eThcsl B MOBHIN Mipl. Aje, He
3a0e3Mevyy€eThCsl PIBHOMIPHICTH POCIIOALTY MOAPIOHEHOT COJIOMHU IO HIMPHUHI 3aXBaTy
*KaTkd. HepiBHOMIpHICTh PO3MOALTY TMOAPIOHEHOT COJIOMU B CEpeAHiil Ta KpaiHiX
pamkax ckianae 50-70 %.

Poznoain no ¢paxiiisix po3cisHOi sl BKa3aHUX KOMOAHHIB COIOMH HaBEJEHO
Ha puc. 1.

%
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Pucynox 1 — Po3nozin mo ¢paxkiiisix po3cisiHOT COIOMU

Ax BuaHO 3 puc. 1, Bcl komOaitHu John Deere 3abe3neuyrots Ouabiie 90%
noapioHeHoi conomu ¢pakmii g0 100 mm. Kombaiin New Holland CSX 7080 ne
3abesneuye 90% noapidHenHs conomu 110 dpakiii 100 mm.

31e011bII0T0, HEe3a0e3MeYeHHs] HEOOXITHOTO CTYMEHIO MOAPIOHEHHS COJIOMH
KOMOaliHaM¥ TTOB’SI3aHO 3 PETYTIOBAaHHIMHU IMOAPIOHIOBATLHO-PO3KHUIAIOYNX TPUCTPOIB
Ta HEMPaBWIBHUM BHOOPOM PEXKUMIB poOOTH KoMmOaiiHa. HepiBHOMIpHICTH po3noIuTy
COJIOMHM IO UIMPHHI 3aXBaTy JKAaTKW TIOB’SI3aHO TaKOX 13 PETYJIIOBaHHSIMH,
KOHCTPYKTMBHUMHU OCOOJIMBOCTSIMH  TOJIPIOHIOBATIBHO-PO3KUIAIOYMX TPUCTPOIB, a
371e0UTBIIOTO, 13 (PI3UKO-MEXaHIYHUMHU BJIACTUBOCTSIMH COJIOMHU.
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RESEARCHES OF AVAILABILITY AND QUALITY OF TRANSPORT
SERVICES OF THE PUBLIC TRANSPORT FOR LOW-MOBILITY GROUPS OF
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Oleg Sokulsky,
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National transport university,
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Today in Ukraine, as well as in all European countries, a separate segment of

demand for transportations by public transport is transportation of low-mobility
groups of people. The greatest aggravation is noted in insufficiency of target
financing, relevant statistical data and techniques of assessment of availability of
transport services to low-mobility groups of people.

Accessibility should be understood as lack of absolute obstacles for disabled
people and low-mobility groups of people and adaptation to their service. The
accurate list of persons of this category is provided in UNECE Regulations No 107
«The uniform instructions concerning approval of vehicles of category Sq.m or M3
concerning their general design» which took effect in the territory of Ukraine since

61



November 29, 2013 (further - UNECE Regulations R 107) [1]. According to it,
passengers with limited mobility - all the passengers who have difficulties when
using public transport, such as disabled people (including persons with touch and
intellectual shortcomings, users of wheelchairs, persons with the injured extremities,
persons of low growth, passengers with heavy baggage, older persons, pregnant
women, persons with economic carriages and passengers with children (including
children in baby carriages); «The wheelchair user» means the person who owing to
physical defects or disability uses the wheelchair for movement; «Priority seat»
means a seat with additional space for the passengers with reduce mobility and
marked accordingly.

In Ukraine today the main requirements regulating as creation of the
corresponding conditions for transportation of disabled persons, and relationship of
participants of transport process when rendering transportation services of passengers
by the motor transport on public routes it is defined in the following normative legal
acts as: The international Convention on the rights of disabled people ratified by
Ukraine on December 16, 2009; The State target program «National Plan of Action
for Implementation of the Convention on the Rights of Disabled People» until 2020
approved by the resolution of the Cabinet of Ukraine of August 1, 2012 for No 706;
«An order of holding a competition in transportation of passengers on a public bus
route» approved by the resolution of the Cabinet of Ukraine of December 3, 2008 for
No 1081.

More than 2 million people with disabilities of working-age live in Ukraine
today that makes about 6% of all population of Ukraine and this figure gradually
grows in comparison with last years.

The vehicles and their modifications intended for transportation of disabled
people and other persons with limited mobility have to conform to requirements of
standards for availability and safety and also requirements of normative documents of
these types of vehicles. A design of vehicles has to provide uninterrupted access to
the passenger room (salon) and a safe trip in it of the disabled people moving

independently or with maintenance and other persons. At the organization of work of
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a route, at creation of the schedule and schedules it has to be provided quality of
service to all categories of passengers without exception [2].

There are no researches and reliable statistical information concerning
requirements, volume and the directions of movement by public transport of disabled
people on carriages and other low-mobility groups of people in Ukraine today.
Therefore a basis for formation of adequate structure of the park of vehicles as for
implementation of city passenger traffic by public transport in general, and such
separate segment as transportation low-mobility groups of people, is availability of
reliable information concerning the needs for transportations of this category. So, has
to be the initial stage of implementation of the state target program which provides
stage-by-stage introduction on public routes of vehicles of the disabled people
adapted for transportation monitoring of needs for transportations of persons of this
category and demand forecast for planning and the corresponding redistribution on
routes of the necessary rolling stock.

When determining expenses of passengers it has to be considered extra time of
idle time of the vehicle on stopping points on embarkation / disembarkation of low-
mobility passenger on average 3.4 minutes on one such passenger [3, with 436].
Increase in number of the buses equipped as appropriate, trolleybuses and trams
except everything, demands revision of schedules at the organization of work of
routes as the available level of filling of salons in hours «peak» of certain routes and
directions in general make impossible hit in salon of persons of this category. A
problem of availability of the subway in Ukraine is more related to accessibility of
stations themselves and existence of elevators in them, ramps and other necessary
equipment.

The separate direction is need of development of additional service which would
allow to plan various options of a route for disabled people in advance and other low-
mobility groups of people considering uneven distribution of appropriately equipped
vehicles to lines of routes and joining of different types of transport among themselves.

Further development of the transport system taking into account availability to

low-mobility groups of people demands ensuring availability of the rolling stock,
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linear constructions and transport infrastructure in general. The organization of
transportations of passengers with limited mobility has to be based on an integrated
approach, to provide detection and elimination of barriers on the way of movement. It
has to include: detection of requirements of low-mobility groups of people, the choice
of forms of transport service of disabled people, the choice of the rolling stock, the
corresponding adaptation of a route grid, transport infrastructure and linear features,
development of service previous creation of routes, available to this category, with
differentiation concerning requirements (persons with defects of hearing, sight, on
wheelchairs) arrangement of vehicles and/or transport infrastructure, informing on-
line in case of change of available options.
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