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PEAKPEAIITMOHHBIA TYPUCTUYECKHUA MMOTEHIIUAJ PECIIYBJUKHA UHTYIIETUS

Polonkoeva F.Ya.l, Mereshkova Sh.lI.2

! PhD in Economics, Associate Professor of the Department of Digital and Industrial Economics Ingush

State University

23rd year student of the Pedagogical Faculty Ingush State University
RECREATIONAL TOURIST POTENTIAL OF THE REPUBLIC OF INGUSHETIA

Annomauyus

Hepexoc) K PIHOYHbIM OMHOWEHUAM, O3HAMEHOBA HOBbI BUMOK pa3eumust mypusma u 20CMUHUYH0c0o ous-
Heca. B nawe 8peMsl NOABUIOCH OUYE€Hb MHO20 PA3TUYHBIX MYPUCTIULECKUX KOMNAHUL U azeHwmcecmes, bonbuioe yucio
6HOBb NOCMPOEHHBLX U OMPECMABPUPOBAHKBIX COCMURUY, peCMOPAHO8, CHOPMUBHO-3PENTUWHBLX U pA361eKamelb-

HbIX KOMNJEKCo6.
Abstract

The transition to market relations marked a new round of tourism and hotel business development. In our
time, there are a lot of different travel companies and agencies, a large number of newly built and restored hotels,

restaurants, sports and entertainment complexes.

Knroueenvie cnosa: mypusm, SKOHOMUKa, paseumie, 5u3H€C, ompdacib, pblHO4YHblIE OMHOWEHUS
Keywords: tourism, economy, development, business, industry, market relations

MexayHapoJHbI TYpU3M HA CErOJHSALIHUHI JA€Hb
SIBJISIETCS. CaMOM BBITOJHOM U pa3BUBAIOIIMICS OTpac-
nb10. Poct uncna npudsBaromux TypuctoB B Poccuio,
YBEJIMYUBAETCS ¢ KaXAbIM TofoM Ha 4% 1o JaHHBIM
IOHBTO (BcemupHas TypucTckas opranm3zanus). [lo
OIIEHKE 3TOW OpraHM3alliK Ha JI0JII0 Typu3Ma B MHUPO-
BoM BBII, mpuxogures 9,4%.

Pecniyonuka Murymerns u3naBHa odnagaer 00Jb-
MM TYPUCTCKUM TMoTeHuuasom. Ha cerognsuiHui
JeHb K Typu3my B PecriyOnuke WMHrymeTns nposBiis-
eTcs Bce 00BN HHTEpeC.

Mo nmamaeiM 'OCTATa (denepanbHas ciryxda
rOCY/IapCTBEHHOW CTaTUCTUKU) YHUCIEHHOCTh TYpH-
croB 3a 2018 r, mpubsBmmx B Poccuio, cocraBmi
14 029 374 mutH. yenoBeK. A MPUOBIBIIUX TYPHUCTOB B
Hally pecmyOimKy okasamoch Bcero | 320 genmoBek.
3TO TOBOPHUT O TOM, UYTO HAM HYXHO Pa3BHBATh U CO-
BEpPLICHCTBOBATh Pa3BUTUE TYPUCTHUECKOTO OM3HECA B
Hamreit PecrryOnmuke.

Ananu3 mokaszareneil Typu3Ma U TOCTHHUYHOTO
6msneca B PecmyOnmke MHrymerws, moaTBepKaacT,
YTO JaHHOE HaIpaBJICHHE HMMEET BO3MOXHOCTb IS
pasButus. Ho, moka MHIYCTpHUS Typu3Ma y HAC Haxo-
JMTCSI Ha dTare cTaHoBJIeHHs. Ha ceronHsmHuil neHsb,
cymectBytomue B P BO3MOXHOCTH M YCIOBUS ISt
TOCTHHHYHO-TYPUCTHYECKOTO OW3HEcCa HE OTBEYAIOT
TpeOOBaHMSAM COBPEMEHHOTO PBIHKA TYPUCTHYECKHX
ycIyT, a KOM(POPTHOE W KAa4eCTBECHHOE Pa3MEIICHHE -
TJIaBHAsI COCTaBJISIONIas Typu3Ma. B nociiennee Bpems
B HameH peciryOiuKe BBIACISIOTCS JOMOJHUTEIBHBIC
JCHBTU TSI Pa3BHUTHS TYpPUCTHYECKOTO OW3Heca, Of-
HAKO 3THX CPEJCTB, Ha HAIll B3MJIsJ, HE JIOCTATOYHO.
VMeHHO, TOATOMY HaM HY>KHO CTapaThCs IS Pa3BUTHUS

TYPUCTHYECKOW OTpaciH B Hallei pecryOIuKe, Mpu-
BJICKATh BHEIIHUE WHBECTUILIHH.

PasButie Typu3Ma B JI000# CTpaHe, MECTHOCTH
3aBHCUT OT MHOTHX (hakTOpoB. B BEIUTpHIIIE OCTatOTCS
TE CTpaHBI, TJI€ €CTh KPYIJIbIi O/ COJIHIIEe, MOPE, TOPBI,
HETPOHYTbIE YYaCTKU ACBCTBEHHOM IPUPOJABI U T.I.
Hayto npusHathCs, 4TO HAM €CTh YTO [0Ka3aTh U €CTh
YeM YIUBUTH UCKYIICHHBIX TYPHCTOB.

OcHoBHbIE (DaKTOPBI, KOTOPbIE MEUIAIOT MPHBJIE-
KaTb MHBECTHIMH B MHIYCTPHUIO Typu3Ma B PU, sBis-
IOTCA: OTCYTCTBHE T'OTOBBIX IPOCKTOB, HEBBII'OAHBLIC
YCIIOBUSI apeH[Ibl 3eMJIM M KOMILIEKCOB, HEJOCTATOY-
HOCTb NOAACPIKKA HMHAYCTpHUU TypU3Ma CO CTOPOHBI
MPaBUTEIbCTBA.

Oco0yr0 BaXXHOCTh HIpacT 3aKperyicHHE IeHe-
paJbHBIX TJIAHOB Pa3BUTHS KypPOPTHBIX TEPPUTOPHIA.
Jnst perieHnii 3TUX MPoOIIeM HY)KHO COBMECTHOE y4a-
CTHE U MOMOIIb TOCYAapCTBA.

Cdepa Typm3ma mmeeT OoipIOIOC 3HAYCHHE B
SKOHOMHUKE M, OCOOCHHO B Hamiei PecmyOnuke. C
BBEJCHHEM B  JICWCTBHE  HOBBIX  OOBEKTOB
TYPHUCTHYECKOTO OM3Heca MOSIBIISIIOTCS paboUie MecTa,
u MOTIOJHSETCS rocyapCcTBeHHast KazHa.
TypucTryeckas oTpacib HOCTOSHHO PAa3BHBACTCS U HE
crouT Ha MecTe. Kax/plii IeHb MOSBIIAIOTCSI BCe Ooiee

9K30THYECKHE TPEIUIOKCHUS pini b CaMbIX
B3BICKATEITbHBIX KIIHCHTOB.
K coxaneHuto, Hama pecrnyOnnka O4YeHb

ME/UIEHHO MOJIEpHU3HPYET CBOM pecypchl B cdepe
TYPUCTHYECKO-TOCTUHMYHOrO Ou3Heca. 3a mocieqHee
rmapy Jer OBbIJIO OTPEeMOHTHPOBAHO BCEro JHUIIb 5
TOCTHHMII, 27 00BEKTOB HYXKJAIOTCS B PECTaBPAIUH.
Bospime Hamex sl Ha pa3BUTHE U IPOIBETAHME,
naet crosuua PU r.Marac, camblil pasBUTbIl palioH B
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pecnyOirKe Ha CETrOMHSIIHUEA NeHb. MIMEHHO 31ech,
MOXKHO TIOIBITaThCS ~OCYIIECTBUTH 3aMBICEN  IIO
Pa3BUTHIO M DKCIUTyaTallul TOCTHHUYHOTO OM3Heca.

ITo cremenm BaxHOCTH TOE370K B Pecmybmmky
Wurymeruns, nepBoe MECTO 3aHUMAET YacTHAs LEeb U
TpaH3uT. VI3 3TOTO ClieAyeT BBIBOJ, YTO HEOOJBIIHE
YaCTHBIC TOCTHHHMIIBI M MeCTa ISl HOWIEra, ropasio
0oJIbIIIE MOJIB3YIOTCSI CIIPOCOM Y JIFOZICH, PUEXaBIINX
B PecnyOmnmKy, 4eM y MECTHBIX KUTEJICH.

Cerosmns B PecniyOnuke MHIyCTpusi TOCTHHUI] U
TOCTETIPUUMCTBA HAXOANUTCS Ha YPOBHE CTAHOBJICHHSL.
OTO 0O0BSACHIETCS COOCTBEHHO TEM, YTO PHIHOK TYy-
pu3Ma ¥ rocTuHHI B VIHTyIIeTHH UMeeT Moka HeGOoIIb-
LIYIO JUTUTENBHYIO HCTOPHIO. Pe3ynbTaToM 3TOr0 SBIIS-
€TCA TO, 4YTO HUMCHOMA’ICd HOPMATUBHO-IIpaBOBas
(opMa Ha CEerofH;MIHAN JICHb HE COOTBETCTBYET Tpe-
O0BaHMSAM COBPEMEHHOW 0a3bl TypH3Ma, a HEKOTOPBIE
HEOOXOZMMBIE 3aKOHOJATENbHBIE W HOPMAaTHBHBIE
aKTbhl HAXOJITCS B CTaUN Pa3pabOTKH.

KOHHGHHHS{ pa3BUTHUA CCJILCKOT'O u
9KOJIOTMYECKoro TypusMa B PecnyOnmke Murymerns

Ha 2020 - 2025 ronw! (nanee - KoHieniust) HarpaBieHa
Ha CO3/aHHE COBPEMEHHOW, BBICOKOI((EKTHBHOM,
KOHKYPEHTOCIIOCOOHOM  TYpUCTCKOW  oTpacinu B
Pecniybonuke WHTYymeTns Ha OCHOBE KOMIUIEKCHOTO U
YCTOMUMBOrO MCHOJB30BAaHUSA BCEX COLMAIBHBIX,
SKOHOMHYECKHX,  TPUPOAHBIX U  KYJIbTYypHO-
HCTOPUYECKHX PECYPCOB CENBCKOW MECTHOCTH.

CHnucoK HCNO0JIb30BAHHOM JIUTEPATYpPhI:

1.PazBuTre W pa3MelieHHE NPOM3BOIAMTEIBHBIX
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®AKTOPBI BOSHUKHOBEHUS ABAPUMHBIX CUTYAIIUI HA TTC U METO/bI X
INPEAYIIPEXXJIEHUA

Karakulov F.A.
Federal state budgetary scientific institution "all-Russian research Institute of hydraulic Engineering and
Melioration named after A. N. Kostyakov", Moscow, Russia.

FACTORS OF OCCURRENCE OF EMERGENCY SITUATIONS AT HYDRAULIC STRUCTURES
AND METHODS OF THEIR PREVENTION

Annomauyus

Fudpomexﬂuqecme COODPYIHCEHUS pA3TUYHOCO XO3AUCMBEHHO20 HA3HAYEHUS C MeYyeHuem epemeru ympadu-
8aiom ce60u npoeKkniHvle ceolicmea ycmoduueocmu, qmo npueodum K CHUJ{CEHUIO UX Mouwocmeﬁ npu skcnryama-
yuu. Puck 803HUKHOBeHUsA asapulinOll cumyayuu gospacmaem mem 00ablue, Yem oaudxce no0OX00Um CPOK CryxHcObl
pacemampusaemozo coopyicerus. CeoespeMeHHoe npedynpexcoeHue 803HUKHOBeHUs 1100020 poda asapuli, 20-
MOBHOCMb K JUKBUOAYUU eé NOCIe0Cm8Ull, NOCMOAHHbIN MOHUMOPUHE U PEMOHMHOE 00CHYyHCUBAHUE HeoDXo-
oumbl, 0151 obecneveruss Oe30NACHOCMU HA MEPPUMOPUU COOPYICEHUS U UHPPACMPYKMYPbL 8 30He 8030eUCHEUs]
npednonazae/wblx paspymuumelbHvlx }leﬂeHuIZ, Bbl36AHHbLIX aeapueﬁ HA COOpPYIHCEeHUU. B oannoii cmamve onucanwi
¢ak’m0pbl BO3HUKHOBEHUA aeapuﬁﬂblx cumyauuﬁ, Memoobl MOHUMOPUHeA U OCHOBHblE HOPMAMUBHbLE GOKyMeHWlbl
6 obnacmu H6e30nacHoCmu 2UOPOMEXHULECKUX COOPYICEHUL.

Abstract

Hydraulic structures of various economic purposes lose their design properties of stability over time, which
leads to a decrease in their capacity during operation. The risk of an emergency situation increases the more the
service life of the structure in question approaches. Timely prevention of the occurrence of any kind of accidents,
readiness to eliminate its consequences, constant monitoring and maintenance are necessary to ensure safety on
the territory of the structure and infrastructure in the zone of impact of the alleged destructive phenomena caused
by an accident at the structure. This article describes the factors of emergency situations, monitoring methods and
basic regulatory documents in the field of safety of hydraulic structures.

Knioueevie cnoea: 6ezonacnocmo zudpomexnuqecmx coopywcenuﬁ, MOHUMOPUHS, HOpMAMUBHblE OOKy-
MeHmbl, 0eKknapayus 6e30nacHOCmu UOPOMEXHUYECKUX COOPYIHCEHULL.

Keywords: safety of hydraulic structures, monitoring, regulatory documents, declaration of safety of hydrau-
lic structures.

Ha teppuropun Poccum HacuuThIBaeTCsS MHOXKeE- -

cTBO ruzporexHudeckux coopyxenuit (I'TC) pasnuu-
HOTO KJacca 1 HazHaueHus1. Cpeir HUX MOKHO Ha3BaTh
OeTOHHbIC ¥ 3eMIISTHBIE TUIOTHHBI M 1aMOBI, THPO3JICK-
TPOCTaHIIMH, 3aMpyAbl TEXHUYECKOTO M PEKpearnoH-
HOTO Ha3HA4YEHUs, HACOCHBIE CTAHIMH, KOJUICKTODBI,
OTCTOMHHKH, COOpYXeHHs st cOopa U cOpoca BOJBL,
IITIO36I BOJHOTO TPAHCIOPTA, KaHAIBI CEbCKOXO3SIH-
CTBEHHOT'O M MHOTO 3HadyeHuil u ap. B Bugy paszmuu-
HOTO Ha3HAYEHUs UX PabOTHI, 0COOEHHOCTEH CTPOCHHUS
U PacHoN0KEeHUsl, MOHUTOPUHI COCTOSIHUS OCYIIECTB-
JiseTcs no-pa3HoMy. I10CTOSIHHBIN MOHUTOPUHT COCTO-
sausg ['TC HeoOXoauM, 4TOOBI MCKIOYNUTL WM CBOE-
BPEMEHHO NPEOTBPATUTH BOSHUKHOBEHHE aBapUITHBIX
CHUTYaIlUH, OT BO3ACHCTBHUS OMACHBIX ()AKTOPOB TEXHO-
TEHHOTO U MIPUPOJHOTO MpoucxoxaeHus. K texnoren-
HBIM (paKTOpaM BO3HUKHOBEHUS aBapPUIHBIX CUTYyaLUi
OTHOCSTCSA:

— BBIXOA W3 CTPOS YNPABJISAIOIINX W KOH-
CTPYKLIMOHHBIX JIEMEHTOB;

crapenue ameMeHToB ['TC M cHUXKeHHe UX
YCTOWYUBOCTH;

— OIIMOKH MPHU MPOCKTHUPOBAHUHU M BO3BEICHUH
COOPY)KEHHSI, BO3HUKAIOIINE HAa CPEIHUX CPOKaX IKC-
wryararuu (10-30 jer);

— HEeCOOIIOJICHUE TEXHUK IKCILTyaTallud U Oe3-
OTIACHOCTH, HEJAOCTATOYHAsI KBATH(GHUKAIUSI 00CTyKH-
Batomiero nepconana ['TC, oTcyrcTBUe WM HEAOCTA-
TOYHOE HATMYHUE CPEJICTB KOHTPOJIBHO-U3MEPUTEIHHOM
anmaparypst (KHUA);

Cpenu (akTOpOB MPHPOTHOTO MPOHUCXONKICHHUS
BBIJICTTUM:

— CTUXWIHBIE SIBJICHUS, CPEJH KOTOPBIX Hanbo-
nee onacHbIM Juist yetoitunBoctu I TC siBnsieTcs 3emie-
TpSICEHHE;

— CKOIUICHHE W MPHUXOJ]] OOJIBIIOT0 KOJUYECTBA
€CTECTBEHHOT'O CTOKa ¢ BOJOCOOPHOTO OacceiiHa, mpu
KOTOPOM COOpPYKEHHE paboTaeT Ha KPUTUICCKAX MOTII-
HOCTSIX C pUCKOM BO3HUKHOBEHHS 0TKa30B 000pyI0Ba-
HUS WA MECTHBIX TIPOPHIBOB B KOHCTPYKIIHU;
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— MECTHBIE KJIMMATHYECKHE KOJICOaHMS TeMIIe-
paryp, Ipu KOTOPBIX 3aMep3aHUe M OTTauBaHUE BOJIbI
MOBPEXK/IAIOT BHEIIHHE OETOHHBIE 3JIEMEHTHI KOH-
crpykuuu I'TC;

— ¢uopa u (dayHa MECTHOCTH, KOTOpPasi MOXKET
OKa3aTh arpecCHBHOE BO3/ACHCTBHE HAa KOHCTPYKLIHUIO
COOpYKEHHSI (3eMJIEpOHHBIE )KUBOTHBIC Ha 3EMIISTHBIX
IUIOTHHAX, MPOPACTAIOIINE CKBO3b CTBHIKM OETOHHBIX
IUTAT PACTEHUS, PEACTABUTEIN BOIHON (GIIOpsl U da-
YHBI, KpeIsiiuecss K OCHOBaHUSM IOPTOB M 3aIIUTHBIX
COOpYXKEHUH;

— HempeJBUICHHBIE sABICHUS (Hampumep, oopy-
LIEHHE TOPHOTO MacCHBa B BOJOXPAHWINIIE 9 OKTAOPS
1963r. Ha mnotune BationT B Utanun) [3,4].

MoOHUTOPHHT 0G€30MacCHOCTH THUAPOTEXHUIECKHX
COOpPYKEHHH HEOOXOOUM, MOCKOJbKY MaHHBIH THI
00BEKTOB OTHOCHUTCA K IIOTCHIIMAJIBHO OIIaCHBIM. JIro-
0ast aBapus Ha HUX MOXET 00epHYTHCS KaTacTpodude-
ckuMH nocneacTBusMu. [losTomMy BHeapeHue coBpe-
MEHHBIX METOJMK U 000pYHOBaHMSA I KOHTPOIS Ce-
TOIHS SBJIACTCS HE0OX0oauMOocCThio. CyIeCTBYeT IBa
Tuna Haomonenus 3a ['TC:

- BusyanbHbll - moapa3yMeBarOT BH3YyaJIbHBIN
OCMOTpP U HCIIOJIb30BaHHE MPOCTEHIINX M3MEPUTEIb-
HBIX TpHOOPOB. [103BONSIOT BHISIBUTH A€(EKTHI, HAIIPH-
Mep TPEUIMHBI, BO3HHUKIINE TIOCIE CTUXMHHBIX Oen-
CTBHH.

- UHCTpyMeHTaIBHBIN - BKJIIOYAOT B ceds Mc-
M0JIb30BaHUE KOHTPOJIBHO-U3MEPHUTEIBHOTO 000pyI0-
BaHMsI, YTO TO3BOJISIET IPOU3BOIUTH KOHTPOJIb HETIpe-
PBIBHO WJIH 4€pe3 KOPOTKHUE MPOMEKYTKH BPEMEHU.

CoBpeMeHHbIHT MOHHTOPUHT Oe3omacHocTn ['TC
0azupyercs Ha aBTOMaTHYECKHUX CHCTEMax, KOTOpbIE
BKJIFOYAIOT B C€0sI KOMIUIEKC AATYMKOB, IIPOrPaMMHOE
obecnieueHue 1 000pyIOBaHKE, HEOOXOAUMOE IS pac-
IHI/Iq)pOBKI/I CHUT'HAJIOB C JATYMKOB U BBIBOJA UX HA MO-
HUTOp nucrieTdepa. Takoe 00OpyJOBaHHE TTO3BONISET
HENPEPBIBHO OTCJICKHBATH TEXHHMYECKOE COCTOSHUE
I'TC, a taxxe omoBeIIaTh AUCTIETYEpa W MIEPCOHAT B
ABTOMATHUYECKOM PEXKHMME O BO3HHUKIIUX HENOJaKaX,
9YTOOBI OHM MOTJIM CBOEBPEMEHHO WX YCTPaHHUTb WU
MIPOM3BECTH IBaKyalo. Kak Buanm, aBToMaTuueckuit
mouuTopuHr I'TC obecnednBaer 6€30MacHOCTb, Kak
camoro o0beKTa, Tak 1 pabouero nepcoHaia.

CpezcTBa MOHUTOPUHTA M KOHTpOJIsI O€3011acHO-
cti ['TC pa3BHBaNHCH U YITy4IIaIICh COTJIACHO TPeOo-
BaHMSIM OPraHOB I'OCYJapCTBEHHOT0 KOHTPOJIst. OCHOB-
HBIE HOPMATHBHBIE aKThl, PEryIUPYIOIINE 6E30IaCHYIO
9KCILTYaTalMio ¥ BO3BEJICHUE COOPY)KEHHH THIPOTEX-
HMYecKoro Ha3HadyeHus B Poccuiickoit denepaiuu 31o:

1. 116 @3 or 21.07.1997 «O npoMbIILIEHHOH
0€301aCHOCTH OIACHBIX IMPOM3BOJCTBEHHBIX OOBEK-
TOBY;

2. Texnmueckuil pernameHT «O 0e30mMacHOCTH
3/1aHUI U COOPYKEHUI»;

3. 117 ®3 01 21.07.1997 «O 06e301aCHOCTH TH-
POTEXHUYECKUX COOPYKEHUID.

B 1aHHBIX TOJIOKEHUSIX OMUCHIBAIOTCS OCHOBHBIE
TEPMUHBI U TIOHATHUS B OTPaciiv, Aaércs Kiaccupuka-
11t 00BEKTOB B 3aBHCUMOCTH OT yPOBHS HAHECEHHOTO
yuiep0a 0T HOTeHIMAJIbHOM aBapuu COOPYKEHH, mpa-
BOBOE PETYINPOBAHNE, OTBETCTBEHHOCTH CTOPOH, Tpe-
O0OBaHHMS K NPOEKTAM COOPYKEHHUH, BCEM JTamaM HX

BO3BECHNUS U AKCITyaTalllH, a TAKXKe KOHCEpPBALUU U
JTVKBHUJALIUH.

OCHOBHBIM JJOKYMEHTOM, COAEPKAILUM CBEJICHUS
o cootBetcTBUH [ TC KpuTepusM 6e30MaCHOCTH, SIBIISI-
ercs «Jlexnaparus 6e30IacHOCTH THAPOTEXHUUECKOTO
coopyxenus» (nanee Jleknapanwsi). Ero 0CHOBBI Ipo-
mucassl B 117 @3 or 21.07.1997 «O 6e3onmacHOCTH
TUAPOTEXHUYECKUX COOPYXKEHUI», a €€ COEpKaHUE U
TIOPSIIOK pa3pabOTKH onpenersrores [IpaBuTenscTBOM
Poccuiickoit @enepanuu ¢ yu€ToM crienuduku coopy-
skerns [1]. Hekmapamnust pazpabaTeiBacTCs U JOTOTHS-
€TCsI Ha BCEX ATalax BO3BEACHUS COOPYXKEHHUS, OT MPO-
€KTa 10 PeKOHCTPYKIIMH U PEMOHTHBIX paboT. Kak pa3
y’Ke Ha IIPOSKTHBIX 3TalaX ¥ HAYNHAETCs ONpe/IecIICHHE
BCEX BO3MOXKHBIX SIBJIEHHM, KOTOphle MOTYT HAHECTH
BpE]l COOPY>KEHHIO Ha ITPOTSKEHUH BCETO BPEMEHH €TI0
sKcITyaranuu. B nepsom paszene «O0mas napopma-
nus» mMyHKTOM 1.3 maéres XapakTepHcTHKa TPUPOA-
HBIX ycnoBull Mecta pacnonoxenus ['TC. Tyt onucel-
BaeTcs KIIMMaTH4YecKue 0COOEHHOCTH PETHOHA U Tapa-
METpPBl  THUAPOMETEOPOJIOTHYECKUX  BO3JCHCTBHMH,
MOJy4eHHBIX M3 COBPEMEHHBIX HCTOYHUKOB. Takxke
OTIMCHIBACTCS TUAPOJIOTHS BOJOTOKA, BKITFOYAIONIAst B
ce0st: ruaporpad, roJoBOW CTOK, XapakTep U Iepuo-
JUYHOCTB MABOJKOBBIX SIBIICHUH, BOZOCOOPHAs TeppH-
Topus U T.1. [IpuBOAATCS MONHBIE AaHHBIE O CEHCMHU-
YECKO# aKTUBHOCTH B parone pasmemenus I'TC: pac-
YeTHBIE HOPMHPOBAaHHBIE XapaKTEePUCTUKI
celicMUYecKUX BO3eHCTBUM, N3MEHEHUS JAaHHBIX celi-
CMOPaHOHUPOBAHMS MOCIIE BBOJA CTPOCHHUS B IKCILTY-
aTaiyio, (JaKTH4eCcKHe JaHHbIE O cirydasx Gpukcuposa-
HHUS 3eMJIETPSICEHUH 3a IpoLleniee BPEMs Ha TaHHOM
teppuropun. B nmoamynkrax ¢ 1.3.5 nmo 1.3.7 npuso-
ISATCS CBEAEHHUS 00 OIIOJI3HEBOM M CEIEBOM OMTACHOCTAX
1 [IPOYHE BO3MOXKHBIE IPHUPOIHBIE M TEXHOTCHHBIE BO3-
neictBus. Ha ocHOBe cMOJENMpPOBAHHBIX CIIEHAPUEB
BO3HUKHOBEHMSI aBapUNUHBIX YPE3BBIYAMHBIX CUTYaLUH
(UC) na nexnmapupyemoMm I'TC, emy mpucBauBaercs
Kiacc onacHoct# ot 1 10 4. I'me 1 o910 HauBwICHINI, a 4
Hu3MmMH Ki1acc onacHocTH. C MOHMXKEHHEM TpeboBa-
HUA K Jlekmapauy yMEHBIIAIOTCS U CMTYaloTcs, HO
OTBETCTBEHHOCTh B Cilydae Bo3HMKHOBeHHs UC ocra-
éTrcs Heu3MeHHOH. B pa3niene 2 mpoBOAsT NOJIHEIN aHa-
T3 110 0e30TMACHOCTH coopyxeHus. OTHICHIBAIOTCS BCE
(hakTOpHl BO3HMKHOBEHHS BO3MOKHOH aBaphH, PUCKH
e¢ pa3BUTHS, 1 0O0OCHOBAHUS METO/IOB I10 OIIEHKE BO3-
HUKHOBEHHS ¥ IPOTHO3MPOBAHMUS PA3BUTHS aBapUHHON
cutyauuu. B paznene 3 onuceiBaeTCsi TOTOBHOCTH JKC-
IUTYaTHPYIOIIEH OpPraHn3aliy K JOKaTU3alud U JHK-
BHU/IALIMM ONMMCAHHBIX aBapUMHBIX cuTyaluii. B Hanu-
YUK JIOJDKEH MMETHCS IUIAH T0 MPEAyNpPEeXICHUIO U
JMKBHJALUK aBapuil (BceX BO3MOXKHBIX BapHaHTOB),
CHCTEMa OTOBEIICHNUS MIEPCOHANa U HACEIEHHS O BO3-
HukHOBeHHN YC Ha 00BEKTE M TEPPUTOPHUHU, KOTOpPas
HaXOJMTCSI B 30HE BO3/ICHCTBHSI SIBJICHUI BbI3BAaHHBIX B
pe3ynbrare aBapui. OMHCBHIBAIOTCS CPEACTBA U MEPO-
MPUATHSA 110 3aINUTE JIFOACH: MHKEHEPHbIE PEIICHHUS 110
MIPEeAOTBpANICHNIO BO3HUKHOBEHHS UC 1 MX TeXHHYE-
cKoe obecriedeHue, repeyeHb UMEIOIMXCS Ha 00beKTe
PE3EepPBOB CTPOUTEIBHBIX MaTEPHAIOB M TEXHHUKU IS
JUKBUAALUHN MOBPEXJICHUNA HAa COOPYKEHUH, COCTOS-
HHUE 3BAKYyallUOHHBIX BBIXOJOB M TPAHCIOPTHOW HH-
¢dpactpykrypsl Ha Tepputopun I TC, Hanuune ciyx6
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TEXHUKH O€30MacCHOCTH, aBapUIHO-CracaTeNbHON
CITyOBI, MEIUIIUHCKON CITy>KOBI, TOTOBHOCTB II€PCO-
Haja K JefCTBUAM MO JIMKBUAAIMM aBapUHHBIX CUTYa-
[ 2].

Jexnapanus 6e3onacHoctu I ' TC siBisiercst ocHOB-
HBIM T0KyMeHTOM - «Ilacrmoprom» 0OBekTa, €€ cocTas-
JICHHE 3TO CJOKHOE U OTBETCTBEHHOE MEPONPHSTHE.
Jeknapanus TpedyeT onucarh BCe BO3MOXKHBIE CLICHA-
PHH BO3ZHUKHOBEHUS aBAPUIHBIX CUTYaIlUi U IOTEHIIH-
abHO HaHec&HHBINM ymepd. CocTaBuUTENb, COOCTBEH-
HUK U NPOBEPSAIOLININ TOCYJapCTBEHHBIM OpPraH HECYT
MIOJIHYI0 OTBETCTBEHHOCTBH 3a COJEPXKAHUE JOKYMEHTa
U HaHecEHHBIN yiepO, B Cllyyac BOZHHMKHOBEHUS aBa-
pHUH Ha 00BEKTE U3-3a «OINO0K» B JleKIapaumn.
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DEVELOPMENT OF A COMPRESSOR OF INCREASED PERFORMANCE AND RELIABILITY

Annomayusn:

B cmamuve npedcmasnena KOHCmMpyKyust KOMAPECCopa ¢ CUCMEMOU 0XAaHCOeHUss O10KA YuauHopa obecneyu-
8AIOWASI CHUDICEHUE MEMNEPAMYPHO20 YPOSHSL NPU €20 dKcnayamayuu. Mcnonv3osanue npediazaemon cucmembl
OXAAANCOEHUS NO3BOUMN YEENUYUNb NPOUZBOOUMENTLHOCTL U HAOEHCHOCHb KOMAPECCopd

Abstract:

The article presents the design of a compressor with a cylinder block cooling system that provides a decrease
in the temperature level during its operation. The use of the proposed cooling system will increase the performance

and reliability of the compressor

Knroueenvie cnosa: Komnpeccop, cucmema OXJZ(Z.?fC()eHu}Z, np0u3600umeﬂbHocmb, Ha@eJiCHOCmb,
Keywords: compressor, cooling system, performance, reliability

OMBIT KCITyaTallui KOMIIPECCOPOB MOKA3bIBAET,
YTO WX HAJAEKHOCTH B OOJIBIICH CTETIEHW 3aBHCHUT OT
TEMIIEPATYPHOTO YPOBHSI SKCILTyaTalud. [[0BBIIICHUTO
TEXHUYECKOT'O YPOBHS KOMIIPECCOPOB MOCBSIICHO 3HAa-
YUTEIHHOE KOIMIECTBO UCCIIETOBAHUN I COOTBETCTBY-
IOLIUX Hay4HbIX padoT [1,2,3,4,5,6,7,8,9, 10] u ap.

OpmHOHl W3 NMPHYMH OTKA30B BBICOKOOOOPOTHBIX
KOMIPEccopoB (CKOpOCTh BpameHus ana 50 ct), ss-
JII€TCsl BBICOKUI TeMIIepaTypHbII YPOBEHb SKCILTyaTa-
uud. C NOBBILIEHUEM XapaKTEPUCTUK TEMIIEPATYPHOIO
YPOBHSI KOMIIpeccopa 0oJiee MHTEHCUBHO MPOTEKAIOT
MIPOIIECCHl M3HAIIMBAHUS NIETalle W CTapeHUs TOJH-
MEPHBIX MAaTEpHUAalOB (JAKOBOH H30JIAIUH OOMOTOK
CTaTopa BCTPOCHHOTO 3JIEKTPOBUTATENS ), UTO TIPHBO-
T K YXYJIIICHUI0 0ObEMHBIX W YHEPTeTUYECKUX TO-
kaszatesieil. [Ipumensiemas cucrema OXJIaxACHUs C I10-
MOIIBI0 MACIISTHOW BaHHBI Malod(p(PEKTHBHA, II0-
CKOJIbKY CIIOCOOCTBYET MOHWKEHUIO TeMIIEPaTypPHOTO

YpOBHS OOMOTKHM BCTPOCHHOTO JJICKTPOIBHUTATEIS U
Macia, He OKa3bIBasi, MPaKTHYECKH, BIUSHHUS Ha ypoO-
BEHb TEMIIEPATyp 10 TPAKTy KOMIIpeccopa, T.e. JHep-
reruyeckas 3G HEeKTHBHOCTH KOMIIPECCopa OCTaeTCsl Ha
YpOBHE IMoKa3aTems it 6a3oBoit momemu [11, 12,].

Y4uThIBas 3HAUMMOCTh 3TOH MPooOIeMbl pH Gop-
MHPOBaHUH TEXHHYECKOTO COCTOSHHUS KOMIIPECCOPOB
HAa JTare UX MPOCKTUPOBAHUS MPEUIOKEHA KOHCTPYK-
U] KOMITPECCOpa MOBBIIIEHHON TPON3BOAUTEIEHOCTH
W HAJIC)KHOCTH.

Takoii pe3ynbTaT MoJydeH Oyiarojapsi ToMy, 4To
BOKPYT DIIYITUTENICH BCACHIBAEMBIX M HATHETATEIHHBIX
MapOB YCTAHOBJICHBI KOXKYXH, 3aIOJIHSIEMbIC pab0UUM
TEJIOM TIOJT JaBJICHHEM KOHICHCAITUH M COCIMHEHHEIE C
MOJIOCTBI0  OXJKACHUS NWIMHIPA KaNWUIIPHBIMA
TpyOKamu.

Cxema OXJTaXACHUS KOMIIpeccopa MpeIcTaBlicHa
Ha puc. 1.
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Pucynox 1. Cxema oxnasicoenust komnpeccopa

KomMmpeccop conep Ut KOpnyc U pa3MeIIeHHYIO
B HEM KJIAITaHHYIO TOJIOBKY 9, IMIIMHAP § C TITyIIuTe-
JgsMu BcaceiBaHus 13 u HarHertanus 3. Hunmungp 8
CHa0XXeH OXJIaXAAMIIeH pyOalKkoi 7, KoTopas UMeeT
BBIXOJHOM matpy6ok 11, a rmymmrenn 13 u 3 — oxua-
KIAIOIMUMHA KoKyxamu 14 u 17, coenrHEHHBIMU C
OXJTXKAAOIICH PyOanIkoi 7 TMOCPEACTBOM KamMJUIsp-
HBIX TpyOOK 12 u 4. [Ipu 3TOM OXNaXkJarome KoxyXu
14 u 17 umerot nmatpy0ku 15 u 1 moaBoaa oxmaxmaaio-
el cpeasl. [nymuenu BcackiBaHusl 13 1 HarHeTaHUS
3 coenunensl TpyOkamu 10 u 5 ¢ moocTsimu 18 Bcack-
BaHMUS M 6 HarHeTaHWs KOMIIPECCOpa, a TaKkkKe CHab-
JKEHBI maTpyOkamu 15 m 2 moaBosia m 0TBOJA MapoB
XJlaare’ra Kk kommpeccopy. Kommpeccop Moxer ObITh
YCTaHOBIIEH C HcHapuresneM, (OpKOHISHCATOPOM U
KoHAeHcaTopoM. B aTom ciaydae matpybox 15 momco-
eIMHSETCS K UCTIApUTENIIO, TaTpyOoK 2 — K KOHJEHca-
TOpYy, a narpyoku 2, 16 u 1 — x popkoHIEHCATODY.

Kommpeccop mocpencTBom marpyoka 16 Bcachl-
BaeT Mapbl BO BCACHIBAIOLIMI rymuTens 13, u3 korto-
poro oHH 10 TpyOKe 19 momaroTces B MOIOCTH BCackIBa-
Hus 18, a ortyna B nmmHap 8. CxaTble 10 JaBJICHUS
KOHJICHCAIINU Hapbl depe3 MOJIOCTh 6 HarHEeTaHus IO
TpyOKe 5 HOCTYIAIOT B TJIYIIUTENN HAarHETaHHs 3, OT-
Kyaa 1o natpyoky 2 — k opkoHzaeHcaropy. B ¢popkon-
JICHCaTope Mapbl XJIaJAreHTa MpeBpaIaroTCcs B JKHM-
KOCTb, KOTOPas MOJ{ AaBJICHWEM KOHAEHCAIlUH MOCTY-
maer mo mnatpyokam 16 u 1 B oximaxmarommne KOXyXH

14 u 17. 310 NO3BOJSIET MOHU3UTH TEMIEPATYPHBII
YpOBeHb Mapa B riymmurtelsx 13 um 3 B cpegHem Ha
281...283 K BenencTBue TEmIo00MeHa MEX/Ty ITapaMu
B TIymuTeNnsx 13 ¥ 3 ¥ )KUIKOCTHIO B OXJIAXKIAFOIIINX
Koxyxax 14 u 17.

KunakocTs B oxmaxjaromux kKoxyxax 14 u 17
HarpeBaeTcsl ¥ 4acTHYHO Hcmapsiercs. Uepes kammi-
JsipHBIe TPYOKH 12 1 4, COOTBETCTBYIOIIEH IIPOU3BOIH-
TENILHOCTH, )KUAKOCTb JPOCCEINPYETCSI 10 TpeOyeMoro
JIaBJICHUS ¥ TEMIIEPATyPhl TSI OXJIKICHUS IMIIMHpA
8 B 3aBHCHMOCTH OT TEMIIEpaTypHOTO YPOBHS KOM-
Ipeccopa 1 ucrapseTcs B MOJIOCTH OXJIAKIAIOMIEH py-
Oariku 7. OOpa3oBaBIIKECs Mapbl Yepe3 BHIXOJHOM 1a-
TpYOOK 6 HampaBISIOTCS B KOHJIEHCATOP.

Takum oOpa3om, ycTaHOBKa KOXXyXoB 14 u 17 Bo-
KpYT TIyLIUTENeH BCAchIBAaHUS M HATHETAHUS I03BO-
JSIET CBECTH TIO/IOTPEB B HUX INPAKTHYECKH K HYIIIO.
Kpome Toro, KoHTaKT K0XyxoB 14 u 17 ¢ xnamoHOM B
KOXKyXe KOMITpeccopa MPUBOJUT K CHHKCHHIO TEMIIE-
paTypsl paboyero Tesna U pocTy MPOU3BOIUTEIBHOCTH
32 CYET yMEHBLICHUS YAEIBbHOro o0beMa BcachIBae-
MoOro napa. B oTimdne oT CymecTByOIMX KOHCTPYK-
nui coequHeHUe KoXKyxoB 14 u 17 ¢ monocteio 7 mpu
TTOMOIIM KalWUIIPHBIX TPYOOK IO3BOJISIET M3MEHATH
3(h(HEKTHBHOCTD CUCTEMBI OXJIAXKICHHSI.

Ha ocHOBaHMM BBIIIEH3I0KEHHOTO CO3/1aH OTIBIT-
HBIN 00paser; koMipeccopa (puc. 2).
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Pucynox 2. Komnpeccop ¢ 00noanumensHulMu OXAancoarouum KOJiCyxamu
60KpY2 21yuumeneli 6CAcbl6AHUS U HA2HEMaHUs.

OnBITEI OKA3BIBAOT, YTO TEMIICPATYPHEIA YpoO-
BEeHb KoMIipeccopa nmoHmxkaercs Ha 308...313 K. B pe-
3yIbTATE YCIAOBUS UK IPUOIUKAIOTCS K H30TEPMH-
YECKOMY U MOKHO MOBBICUTH XOJIOAOMPONU3BOIUTEIIb-
HOCTh Ha 22-26 % B 3aBHCHMOCTH OT HCXOIHBIX
XapaKkTepucTuK 6a3zoBoit Mmonenu [13].

TexHUUeCKUE XapaKTEPUCTHKH 0a30BOW W pac-
CMaTpPUBAEMOI MOJICIIH KOMIIPECCOPOB MPEICTABICHBI
B Tabimue 1.

Tabmuua 1
TexHnyeckue XapakTepuCTUKHU 0a30B0i U npeajiaraemMoii Mojesieii KOMIpeccopon
basoBas
XapaKkTepHCTHKA Tpennaracmas MOJIETb
KOHCTPYKIIA (XKB6-1JIBN)
1 2 3
[Tpou3BOAUTENLHOCTD , BT 145 180
IoTpebisiemas MonHOCTE*, BT 160 155
DieKTpu4ecKUi X0JI0JHIbHBIA KO UIeHT 1,12 0,83
Yucno LMIMHAPOB 1 1
Juamerp muMHIpa, MM 23 23
XoJ MOpIIHS, MM 14,2 14,2
YacToTa BpallleHus Baja, C 50 50
Pabouee Teino R-134a R-134a

* — HoMuHanbHast MPOM3BOUTENILHOCTD U IOTpedIIsieMasi MOLIIHOCTh YKa3aHbl PH TeMiiepatypax kunenus 253 K,
koHneHcauuu 328 K, BcacsiBanus 1 nepeoxnaxaeHus 305 K.

Ucnonb3oBanue mnpeanaraeMoil  KOHCTPYKLUHU
KOMIIPECCOpa BO3MOXHO TOJIBKO B TIIATEIBHO OYU-
IIEHHBIX TEPMETHYHBIX CHCTEMaX, YKOMIUIEKTOBaHHBIX
3 PEeKTUBHBIMH CPEJCTBAMH OUNCTKH M OCYILIKH pado-
el cpeapl.
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AN INVESTIGATION OF SUPPLY OPPORTUNITIES OF HEAT LOAD BY SOLAR AND WIND
POWER SOURCES TO PROVIDE HEATING AND HOT WATER OF THE PRIVATE HOUSES

Abstract

The main purpose of this work is to study the mechanism of year-round change of heat load (HL) required
for heating (HS) and hot water supply (HWS) of a single-family house located in Baku and to explore supply
opportunities of this HL together with using solar and wind energy. Considering the mechanism of change of daily
and monthly amounts of HL, the types of solar and wind energy sources with appropriate energy characteristics
were selected. Currently, flat solar collectors (FSC) are used as a solar energy source, and the AWPP-6-4M type
wind-electric unit (WEU) with a wheel diameter of 6.6 m and an output power of 4.0 kB is used as a wind energy
source. To solve the problem, the daily, monthly and annual amounts of total HL of the experimental individual
house required for HS and HWS were determined. Moroever, the daily, monthly and annual changes in the energy
performance of both energy sources in different climatic conditions observed in Baku were studied and

appropriate graphical dependencies were established.

Keywords: Flat solar collector, wind electric motor, hot water, heat supply, hot water supply, heat load, solar
radiation intensity, average wind speed, instantaneous wind speed, output power, gas meter, electricity meter

1. Introduction

Analysis of the literature and many years of
research shows that the share of energy used for heating
supply (HS) and hot water supply (HWS) in the total
energy balance used by the population in all countries
of the world is more than 50% [1-5]. The transition to
nanotechnology and the creation of a variety of energy-
efficient electrical equipment each year, in particular
technological breakthroughs in communications, the
transition to mobile and satellite communications
systems, which require thousands of times less energy
than previous systems, Jouled lead to a significant
reduction in the relative share of electricity in the

overall energy balance in the future, and the share of
HS and HWS can even reach to 70%, which as a rule,
different organic and synthetic fuels like oil, gas, coal,
etc. are used .

On the other hand, firewood is still used as a fuel
in rural areas, and it takes 20-30 years to restore felled
trees. It should be noted that the use of all these fuels
significantly damages the ecology of the Earth and the
Earth's atmosphere, which in turn leads to the use of
these fuels in the greenhouse (CO, COg, etc.) and other
(SO.,). NO2, NHjs, etc.), which can combine with water
vapor in the atmosphere to form toxic substances.
Therefore, in recent years the climatic conditions are
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not typical for the current season in different parts of
the world. For example, snowfall in spring or forest
fires in winter, as well as acid and alkaline rains etc.,
which cause serious damage to both flora and fauna.
Moreover, the natural disasters, such as tsunamis, river
floods, floods, floods, mass droughts, landslides, etc.
have occurred in many parts of the world due to the
violation of the thermal balance of the atmosphere, such
as tsunamis, overflow of rivers, floods, flooding of
residential areas, massive global droughts, landslides
etc, have occurred in many parts of the world due to the
violation of the thermal balance of the atmosphere.
Currently, most fuels such as natural gas, fuel oil,
diesel fuel and coal are used for electricity generation,
which contributes to the deepening of the
environmental crisis. It’s known that a large part of the
total energy demand in private and public housing,
hospitals, boarding houses, schools, kindergartens,
catering facilities, wedding halls, military facilities, as
well as in many public institutions is due to the using
above-mentioned fuel types. Therefore, in order to
gradually reduce dependence on these harmful fuels, it
is extremely important to meet at least half of these
demands at the initial stage through environmentally
friendly and inexhaustible alternative energy sources,
in particular, solar and wind energy. First of all, both

types of energy must have sufficient reserves in a
particular place in order to efficiently use these types of
energy. Azerbaijan is one of the world's leading
countries in terms of solar and wind energy reserves.
Figure 1 shows the average monthly values of fully
clear (N1), semi-cloudy (N.), fully cloudy (Ns) and
working (N4) days for Baku, as well as the number of
working days during the day without considering (T1)
and considering (T2) the number of cloudy days. The
average monthly values during the year are described
graphically. As can be seen from Figure 1, in Baku,
which covers the northern latitude 40°24', the number
of sunny days per year is 242, the number of semi-
cloudy days is 72, and the number of sunless (full
cloudy) days is 51. Thus, the total number of working
days during the year is 314 days in Baku. Average
annual sunshine hours up to 3000 hours, the amount of
solar energy per m? of horizontal surface per year 1900
kWh-m?/hour, maximum value of the intensity of solar
radiation (ISR) per m? of horizontal surface per day 950
W m2, and the average annual value of this indicator is
up to 200 W/m2. The duration of uninterrupted
operation of solar power plants during the day is
4.8+12.5 hours and more (during the summer months)
depending on the purpose and season [6].

N1, N2, N3, Ns, day; Ty, T2, hours

36

32
28

24

20

16

12

Months

Figure 1. Average monthly values of fully clear (N1),
semi-cloudy (N2), fully cloudy (N3) and working (N4) days
for Baku, as well as the number of working days during
the day without considering (T1) and considering (T2) the
number of cloudy days: curves 1, 2, 3, 4, 5 and 6,
respectively

As for wind energy resources, based on long-term
measurements, research and generalizations, it was
found that the number of days with instantaneous wind
speeds exceeding 8 m/s in the Absheron Peninsula, as
well as Baku and the Caspian Sea is 280 days. The
average annual wind speed is 6 = 8 m/s in most places,
and even more than 10 m/s in some small areas. This is
sufficient for the stable and reliable operation of both
small (up to 100 kW) and large-capacity (in MW)
WEUs designed for parallel operation with the power
grid. The estimated annual reserves of wind energy in
the total area of Azerbaijan are ~5.4-10%2 kWh.

However, if we consider that the main part wind
resources of Azerbaijan is concentrated in zone A [4, 7,
8], where, as mentioned above, only the Absheron
Peninsula and the Caspian Sea fall into a narrow zone,
then the last indicator of annual wind energy reserves
decreases significantly. However, this is a huge energy
potential and should be used to the maximum.

From all this, it is clear that the use of solar and
wind energy in private homes in the Absheron
Peninsula, as well as in Baku for HS and HWS purposes
is entirely expedient from an energy point of view.
Since the production of thermal energy is not observed
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by the combustion process, no harmful emissions and
toxic gases are released into the environment, the use
of these energy sources is environmentally efficient.

Considering this, relevant investigation was
carried out in the "Laboratory of conversion of
renewable energy types" of the Institute of Radiation
Problems of ANAS, a combined solar and wind power
plant (CSWPP) for individual HS and HWS purposes
has been developed and tested for several years. In the
presented work, the detailed study of the possibility of
providing the experimental individual dwelling
selected using this device with sustainable heating and
hot water throughout the year.

2. Research method

A private house in Baku was taken as an
experimental house. The total area of the house is 60
m?, and the number of permanent residents are 5
people. During the experiments, the temperatures of hot
water and air in the rooms were kept at a constant level
at 55 °C and 22 °C, respectively, while the temperatures
of cold water and ambient air varied over a wide range.

In order to determine the daily, average monthly
and annual amount of total HL required for HS and
HWS, monthly indicators of gas and electricity meters
installed in the experimental house were recorded and

3
ansmeter.' m, E

700

el .meter ! K

annual gas and electricity consumption graphs were
plotted based on the obtained indicators (Figure 2). It
was determined that the average monthly and annual
electricity consumption was 316.3 kWh (1,139 GJ) and
3796 kWh (13,665 GJ), respectively.

The daily and monthly amount of HL required for
HS and HWS was determined considering the amount
of heat given by 1 m® of natural gas during combustion.
As it is known, if we do not take into account the effect
of water vapor, then the maximum heat energy of 1
kmol of methane gas during combustion is 891 MJ/mol.
Moreover, since the volume of 1 kmol of gas is 22.4
m®, the combustion temperature of 1 m? of methane gas
is 891/22.4 = 39.78 MJ/m® [9,10]. Considering this, the
monthly values of the total HL of the experimental
house were determined using the following empirical
formula:

|r_'|n|(_)nth|y = 39778C77gas , (]_)

Where, C - monthly gas meter, m3 7gs -
coefficient of performance of gas heater, part of the unit
(varies in the range of 0.5 + 0.6).

1) It was considered that #¢s=0,55 when
calculating according to formula (1).
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Figure 2. Graphs of the annual course of
changes in energy consumption, in an
experimental individual dwelling house,
registered by means of gas and electric meters:
1- gas consumption; 2- consumption

of electrical energy

Then, using the curve 1 and formula (1) described
in Figure 2 and considering the coefficient of
performance of the gas appliance used by the consumer,

the daily Q2" and monthly Q™ of the total HL

required for HS and HWS, separately the average

monthly P.5*%* values of total power required from

energy sources have been determined in order to meet
daily monthly

the daily Q%Y. Q&Y and monthly Qo
oMY of the HL required for HS and HWS, as well

as the Q™" of the total HL. In order to determine

the daily and monthly values of the required HL for HS,
the amount of daily and monthly HS required for hot
water were first determined.

In this case, in order to obtain more accurate

results, instead of t2% = 15 C for cold water

temperature, as in previous calculations [3], the

.mothl
relevant average monthly values t7 " observed

for many years in Baku for each month were taken,
which are given in Table 1. . The hot water temperature

was kept constant (t,,,,, =55 C) for all months [9].

Daily HL values for HWS were determined from
the following formula [1,3,9]:
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daily _

mws = ap Com(t

where — a is daily norm of hot water per capita,
I/day (in this case a = 80 l/day); p - density of water,

_ tave.month;y ) (2)

hot.w. c.wat.

kg/l (p = 1 kg/l); C, = 4190 Goul/(kg-°C) - specific heat
capacity of water; m - number of residents living in the
house, people (m = 5).

Table 1
Average monthly temperatures of cold water in the centralized water line
in Baku for many years
Months [ 1 1l VI V VI | VIL | VI IX X Xl XIll
gaemont oc | 11 | 11 | 12 | 14 | 16 | 18 | 18 | 18 | 16 | 14 | 12 | 11
i i ily indi dail dail daily , thi dail
Then, by multiplying the daily indicators for each HZI y _ Tgtl y _QHE\}\I/é/' ngn Y =N QHaSu Y (3)

month from formula (2) by the number of days in that
month (N), the monthly values of HL required for HWS

are Q"™ and using the following empirical

formulas, the daily HL for HS is Q2" and monthly

monthly

ns  values are determined:

The results of the calculations are given in Table

Table 2.

Daily and monthly values of total HL required for HS and HWS, and separately HL required for HWS
and HS, as well as average monthly values of total power required from energy sources to provide total

HL
Parameter Months Monthl
s I molm v v ve v [vin | oaix | x| x| oxn Y
average
daily 423, | 422, | 388, | 292, | 105, 218, | 317,

daily. 2 : i : o | 729 | 635 | 635 | 729 | 846 | ° & | 2291

| 3L 1221 120 900 | 328 | 209 | 197 | 197 | 219 | 262 | 656 | 985 | 644

daily 737 | 737 | 720 | 687 | 653 | 620 | 620 | 620 | 6538 | 687 | 720 | 730 | og,s

HWS - 4 4 7 2 6 1 1 1 6 2 7 4 '

g‘\‘;,“sth'y, 2,21 | 2,07 | 2,23 | 206 | 203 | 1,86 | 1,92 | 1,92 | 1,96 | 2,13 | 2,16 | 2,21 | 2,06

T 349, | 348, | 316, | 223, | , ) L 1 25 |1 146, | 244, | 140,

darty : 5 5 2> | 405 | 109 | 15 | 15 | 75 | 159 | 10 : ,

fe | 1991 191 198 | 713 | 125 | 033 | 005 | 005 | 023 | 049 | 44 | 764 | 437

[p e monthly 126 171’6 131 1%'1 441 | 304 | 265 | 265 | 304 | 353 | 9,11 133'2 8,77

As can be seen from the table, in the experimental
house, in fact, the average monthly electricity
consumption for HWS is ~ 1.81 times, the energy
consumption for HS is ~3.84 times, and the total
monthly energy consumption for HS and HWS is ~5.66
times higher, which is very well consistent with the data
in the literature [1-5,9].

Considering these, CSWPP for HS and HWS of
the experimental individual dwelling house was created
and tested in the natural conditions of Baku, which uses
8 SPL type FSCs produced in Sumgayit Technologies
Park with an area of 2.4 m? each as a solar energy
source, and two-winged, horizontal rotating AWPP-6-
4M type WEUs was used as wind power source.

Taking into account the indicators given in Table
1, the constructive and energy characteristics of FSC
and WTM used in the experimental CSWPP were
determined.

FSC has the following technical characteristics:
dimensions - 1993x1220x90; weight - 41 kg; operating
pressure - 6 bar; maximum test pressure - 10 bar;
vertical pipes - copper @10; horizontal pipes - copper

O 25; heating plate - 1150x0,2 selective; glass -
tempered; welding - ultrasound; total liquid capacity of
pipes - 2.6 I; heat resistance - + 236 °C.

WTM has the following technical characteristics:
maximum output power - 4 kW (14.4 MJoule/hour);
diameter of wind wheel (WW) - 6.6 m; number of
wings -2; operating range of wind speed, where the
rated power of the electric generator is provided - 4.5 +
25 m/s; the rotational speed of the WW under the
nominal load and at the operating speed of the wind -
230 rpm; the value of wind speed required to obtain the
nominal rotational speed of the WW in no-load mode -
5 m/s; method of regulating the rotational speed of the
WW - dynamic-centrifugal; wind direction system -
using an endless screw-type reducer and a winding
wheel; multiplier - cylindrical, two-stage; type of
electric generator - MWTSG (modernized wind turbine
synchronous generator) - 4 - 91/1500 type synchronous
generator; wiring diagram of electric generator
windings - neutral grounded star; rated power per phase
- 1.3 kW; rated output voltage - 400/230 V; current
frequency - 50 Hz; difference of current frequency from
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50 Hz at minimum and maximum operating speed of
wind + 5 Hs; rotation speed of the rotor of the electric
generator - 1500 rpm; amount of daily energy produced
in places where the average annual wind speed is not
less than 6 m/s - 30 kwWh (108 MJoule); height of the
mast - 9.6 m; maximum allowable wind speed - 50 m/s;
uninterrupted life time - 30 years.

In order to increase the efficiency of the plant, as
well as the reliability of the consumer's supply of heat
and hot water, WEU was taken as the main energy
source in the experimental plant. In order to derive the
characteristics of the output power and the frequency of
the current generated by the electric generator from the
instantaneous wind speed, the WEU was tested
naturally in different wind modes. In order to ensure the
safe operation of the electric generator when plotting
the wind speed dependence of the output power of the
WEU, the value of the electric load was changed
accordingly during the time when the rotational speed
of the WW was obtained (when the wind speed varied
between 4 + 9 my/s).

It was found that when at wind speeds below 7
m/s, the output power of the WEU is significantly
reduced, and when under load it reaches its nominal
output power only at constant wind speeds above 9 m/s.
Then (at values of instantaneous wind speed in the
range of 9 + 25 m/s), by automatically changing the
current flowing through the excitation winding of the
electric generator, the output power of the WEU is
regulated and its value reaches the maximum allowable
wind speed. For this purpose, the methods of automatic
change of the attack angles of the wings of the WW in
accordance with the change of wind speed and
sequential action of the generator are applied.

When the wind speed reaches the maximum
allowable limit (in this case, Vmax = 25 m/s), the electric
generator is automatically disconnected from the
impact current circuit and the load (the role of this load
is played by the electric heater on the CSWPP). The
minimum frequency of the alternating current when the
generator is switched on and off is 35 Hz and 16 Hz,
respectively.

In Table 2, to explore the feasibility of providing
the total HL required for HWS and HS during the year,
it is necessary to determine the daily and monthly
energy production of both energy sources, ie both WEU
and FSC. Since this problem is very difficult to solve in
practice, this energy production is usually determined
theoretically (by calculation), considering the solar and
wind potentials at the research site.

When theoretically determining the daily,
monthly and annual energy production of WEU, the
calculations are usually based on the average monthly
and average annual wind speeds [4, 5, 8, 11, 12], but
the results obtained in this way are very large due to the
fact that the calculation error is very large. Therefore,
for this purpose, for different values of average monthly
wind speeds, taking into account the coefficients of
repetition of different gradations of its instantaneous
speed during the month and year gives more accurate
results. Although these ratios are given in the literature
in the thousandth system or as part of a unit, in fact,
these ratios show how many hours a day, month and

year the WEU can operate in optimal mode (with
nominal output power) at different values of
instantaneous wind speed [8, 9].

The report considered the wind regimes currently
observed not only in Baku, but also in the suburbs, a
few km outside the city, in order to ensure that the total
HL required for both HS and HWS purposes of the
experimental individual dwelling can be sustained
throughout the year, where situated majority of
individual houses, villas and cottages. In this case,
according to Grinovich's classification, the indicators
of the Absheron-lighthouse meteorological station,
where the shading conditions can be attributed to the 5"
class, were considered. This is explained by the fact that
over the past 20 years, a large number of high-rise
residential buildings (above 17 floors), hotels, etc. have
been built in Baku, and now the wind regime in
residential areas has changed significantly compared to
the surrounding areas. Thus, due to the fact that the
residential buildings, built perpendicular to the North-
South direction and more than 50 m in length, shade
each other, the speed of wind flow between these
buildings has sharply decreased. Otherwise, a very high
turbulent wind flow occurs between the two buildings,
which are located in parallel to the North-South Poles.
However, it is not possible to install WEUs in these
areas, in particular WEUs with horizontal axes of
rotation. On the other hand, in recent years, individual
houses in Baku, even five-storey houses from the
former Soviet era, have been demolished and replaced
by high-rise buildings, and this trend will continue.
Therefore, the individual use of WEUSs in the territory
of Baku for any purpose, including HS and HWS is not
S0 important.

In view of all this, in order to more accurately
calculate the daily, monthly and annual energy
production of the WEU was tested naturally near the
site of the Apsheron-lighthouse station and its output
power was plotted according to the instantaneous wind
speed (Figure 3). When determining the output power
of the WEU based on the relative strength of the wind
flow entering the single surface of the WW, even at
wind speeds below 4 m/s, it is alleged that the WEU
produces a significant amount of energy [11,12] and if
we take into account that at the average monthly wind
speeds of 6 + 8 m/s, the repetition time of the
instantaneous wind speed in 0-4 m/s gradations is much
longer than in other gradations, then the value of this
error is also significant. Moreover, at wind speeds
above 9.0 m/s, the output power of the WEU is virtually
stabilized and maintained at the established nominal
level. Therefore, if we determine the amount of energy
produced by the WEU on the basis of the characteristic
of the dependence of the specific power on the wind
speed, we can get results that do not show the reality.
According these, we considered it more appropriate to
determine the output power of the WEU at the
Absheron-Mayak metro station, taking into account the
coefficients of repetition of different gradients of
instantaneous wind speed and using the power curve
shown in Figure 3.

Figure 4 shows the iteration curve of different
gradients of instantaneous velocity during the year (in
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hours) for the average annual wind speed of 7.88 m/s at
the Absheron-lighthouse station. Since WEU does not
operate at wind speeds below 4 m/s and above 25 m/s,
and at rated output power in the range of 9-25 m/s wind
speed, when determining the amount of daily, monthly
and annual energy it produces it is important to consider
this.

For this purpose, using Figure 4, for the values of
wind speed (V<4 m/s),V=4+9m/s,V=9+25m/s
and V > 25 m/s, the corresponding values of the
repetition coefficient of its instantaneous speed,
determined from the following empirical formula:

Ki=T, /T @

where, T, - the period of repetition of the relevant
instantaneous wind speed during the year, hour (Can be
determined from Figure 4); Tmax - the number of hours

during the year, hour (T, = 8766 hours).

The repetition coefficients determined by formula
(4) are used to determine the monthly, daily and annual
energy production of the WEU, as well as its average
monthly capacity.

However, in order to increase the accuracy of the
calculation, it is necessary to use other statistical
parameters, which are determined from the following
empirical formulas, considering the number of days of
the month and the average monthly wind speed:

month month annual
Ko =\ ronth g annual

Kmomh month/ N;T\Znth ;
Py KW
« ] M
2 ] / B
AEENEDZENNEN
v

s0000000%" |

2 4 6 8 10 12
V., m/s

Figure 3. Graph of experimental dependence of
the output power of AWPP-6-4M type WEU on
wind speed

Table 3 also shows the estimates of the output
power of the AWPP-6-4M type WEU at different
instantaneous wind speeds, which is determined from
the graph of its output power depending on the wind
speed during a natural test near the Absheron-Mayak
station (Figure 3) and the units of measurement are
expressed in  MlJoules/hour (1 kW = 3.6-10°
Joule/hour). Given that the calculation of daily,

month
K adj

K month K month (5)
\Y T '

where, K™ - the coefficient that distinguishes

the average monthly wind speed from its average

annual speed, part of the unit; V™™ - average monthly

wind speed, m/s (for Absheron-lighthouse station is

given in Table 3); V. "2 _ average annual wind speed,

m/s (for Absheron-lighthouse station - V 2" = 7.88

ave
mis); K" coefficient that distinguishes the real
number of days of the month from the average monthly

number, part of the unit; N, - the real number of

days of the month, days (for the February - N

month —

28.25); N ™" _ average number of days of the month,

days (Nmonth N_ /12 = 30,417);

monthly value of the adjustment factor, part of the unit.
Table 3 shows the repetition periods of different

gradations of its instantaneous velocity Vi for years

month
K adj

annual

and days (respectively, K2™*and K") and the

repetition coefficient (K,) corresponding to those

periods for the value of the average annual wind speed
of 7.88 m/s, which are used during report.

K, hours
800

700 % ]
f
i
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400
300 |
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100 —
X0

0 4 8 12 16 20 24 28 32

V,

inst.’ m/s
Figure 4. Repetition curve of different gradations
of its instantaneous speed during the year for the
average annual wind speed of 7.88 m/s at
Absheron-lighthouse station

monthly and annual energy production of WEUs by
reporting only on the basis of the average annual wind
speed and the optimal output power of WEU leads to
large errors. The report is based on a special method,
considering the values of the real power of the WEU in
different gradations of instantaneous wind speed given
in Table 3 [8,9].



«GCOLLOQUIUM=JOURNAL» #8(131), 2022 / TECHNICAL SCIENCE

17

Table 3

For the value of the average annual wind speed of 7.88 m/s, the repetition times of different gradations of
its instantaneous speed during the year and day and the values of the repetition coefficient corresponding
to those periods

V., mis <4 4 5 6 7 8 9+25 > 25
K., part of unit 0,233 | 0,083 | 0,08 | 0,076 | 0,07 | 0,065 | 0,387 | 0,0056
K22 ‘hours 2042,0 | 727,4 | 7056 | 666,2 | 613,6 | 570,0 | 3392,2 49,0
K& hours 5592 | 1,992 | 1,920 | 1,824 | 1,680 | 1,560 | 9,288 0,134
Ryew » MJoule/hours 0 054 | 1,80 | 342 | 558 | 936 | 144 0
!, Gjoule 0 0393 | 1,270 | 2,278 | 3,424 | 5335 | 48,848 0
v Mjoule 0 1,08 | 3456 | 6,239 | 9,374 | 14,601 | 133,74 0

annual

ey and

The calculated values of the annual

daily E\,‘éaE"L’,' energy produced by WEU in different

gradations of wind speed are given in Table 3. As can
be seen, the annual energy production of WEU is
61,548 GJoule, the average monthly energy production
is 5,129 GJoule, and the average daily energy
production is 168.5 MJoule. This means that the
average capacity of the WEU is 9.22 MJoules/hour

during the working day (TO‘:,aily = 18,276 hours).
However, as shown in Table 3, the WEU operates at

rated output power (14.4 MJoule/hours) for more than
half of the daily operating time (9,288 hours).

Since the parameters given in Table 3 are
determined only considering the coefficients related to
the average annual wind speed (7.88 m/s), ie the
average monthly wind speeds, as well as the number of
operating hours during the month, the amount of
monthly energy production of WEU not specified. In
order to determine the monthly indicators, it is
necessary to take into account the numerical values of

K month K month and K month
V 1 T 1

adj
determined according to the formula (5), which are
given in Table 4.

the coefficients

Table 4
Monthly numerical values of coefficients K™, K™ and K™ determined according to the
formula (5)
Months Averag
Parametrlor e
I 1 i v \; VI | v | v | X X XI | XNl | annual
V.1 ys | 76 | 84 | 88 | 80 | 76 | 76 | 78 | 80 | 76 | 7.7 | 76 | 78 | 788
K\j“°””‘ , 0,96 | 1,06 | 1,11 | 1,01 | 0,96 | 0,96 | 0,99 | 1,01 | 0,96 | 0,97 | 0,96 | 0,99 10
5 7 7 5 5 5 0 5 5 7 5 0 :
p.u.
KT’“’)”‘“ , 1,01 | 0,92 | 1,01 | 0,98 | 1,01 | 0,98 | 1,01 | 1,01 | 0,98 | 1,01 | 0,98 | 1,01 10
9 9 9 6 9 6 9 9 6 9 6 9 '
p.u.
K(;“"””‘ , 0,98 | 0,99 | 1,13 | 1,00 | 0,98 | 0,95 | 1,00 | 1,03 | 0,95 | 0,99 | 0,95 | 1,00 1o
3 0 8 5 3 1 9 4 1 6 1 9 '
p.u.
mg:}“, 504 | 507 | 583 | 513 | 504 | 487 | 517 | 530 | 487 | 510 | 487 | 517 | . .
Gloule 2 8 7 4 2 8 5 3 8 8 8 5
oy, 164, | 179, | 188, | 171, | 162, | 162, | 166, | 171, | 162, | 164, | 162, | 166, | ;.0
MIoule 8 7 3 1 6 6 9 1 6 8 6 9
Pave.annual
WEU "1 890 | 984 | 103 | 936 | 890 | 890 | 913 | 936 | 890 | 901 | 890 | 913 | 922
MJoule/hou ] ] 0 y ] L] ] L] ) ] ) ] ]
rs
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Figure 5. The change in the daily average values of the
total ISR per 1 m? of sloping surface, the temperature of
the heat carrier at the input of the FSC, as well as
changes in the average monthly temperature during the
year in Baku: curves 1, 2 and 3, respectively.

From Table 4, if we determine the amount of
annual energy produced by WEU, then EZMu' =

61,527 Gjoule which differs from Table 3 by only 21
MJoules (0.034%). This indicates that the coefficients

annual daily monthly monthly
K, Kame gy ey oK Vo

monthly
K adj

i?
are determined with high accuracy for

different gradations of instantaneous wind speed. This
allows us to clarify the role of WEU in providing the
consumer with reliable HS and HWS during day and
month.

The total surface area of the SPL type FSC used in
the experimental CSWPP is 19.2 m?. Data on the total
ISR in the territory of Baku city were used to determine
the thermal energy parameters of FSC [3, 6].

Figure 5 graphically shows the change in the

average monthly values of the total ISR (1 &) per 1

m? of sloping surface of the FSC per day, the
temperature of the heat carrier (currently water is used

for this purpose) at the input (t,1"*) of the FSC, as well

as the air temperature (t;, ) typical for Baku.

When determining the average monthly values of
ISR per day per 1 m? of sloping surface of FSC, the
average monthly numbers of clear (N;), semi-cloudy
(N2), full cloudy (N3) and operating (N4) days which
typical for Baku were considered from Figure 1. During
the calculations, the temperature of the heat carrier at
the output of the FSC was assumed to be constant,

P = 550C,

N
,\/O/O_l\()\

\

Ef

[ [T

7ty arb. un.
06 |
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i
0.4 ¢
/
0z ¢
02 </ |
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Figure 6. Schedule of

10
Months

8 12

change of average

monthly c.o.p. of FSC during the year

Since the use of package-type double glazing as a
protective layer in the FSC, the total heat loss

coefficient from them was taken as U, = 6

W/(m?2-9C), which is the factory value of the FSC for
normal operation.
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The following formula was used to determine the
average monthly values of the efficiency (c.o.p.) of the

FSC:
=0,8{9_8U<L—tm)}(6)

I daily
SS
where, @ - the optical characteristics of the FSC,
part of the unit, (€ = 0.8 was adopted for FSC with
selective coated heating plate); t/c - is the average

numerical value of the temperature of the heat carrier
in the contours of the FSC, °C, which is determined
from the following formula:

tave O 5 (tlnput+t0utput) (7)

The average monthly values of t/: for FSC used
on the experimental device are given in Figure 5.

monthly
FsC

Based on the results obtained from the report, a
graph of the average monthly values of the efficiency
of the FSC for the year has been established, which is
described in Figure 6.

A number of thermal energy parameters of FSC
were detemined from Figure 5, considering the monthly

dail
average values of | Sg' Yand t_., and from the Table

air’

5, considering average monthly value of '[é“’e

Moreover, the thermal energy parameters of CSWPP
were determined considering monthly average value of

ES2Y and EJ"™ from Table 4, which results are

given in Table 6. Calculations were performed
according to the methods previously proposed by us
[3,8,9]

Table 5
Average numerical values of the heat carrier in the contours of the FSC taken for the report
Parameters ionti
| 11 1 1\ \Y VI VIl | VIII IX X Xl XII
t,i"ce °C 355 | 355 | 36,0 | 37,0 | 380 | 39,0 | 395 | 39,0 | 38,0 | 37,0 | 36,0 | 355

As can be seen from the table, the maximum value
of energy produced by FSC is observed in June (7.02
GJoule), and the minimum value is observed in January
(1.42 GJoule). Unfortunately, the monthly values of the
total HL required for HS and HWS, by contrast, reach
a minimum in the summer (1.97 GJoule) and a
maximum in the winter (for example, 13.13 GJoule in

January). Therefore, WEU plays a key role in ensuring
the overall HL in the winter season, with the average
monthly minimum and maximum values of energy
production differing from each other by 5,837/4,878 =
1.2 times (= 20%), whereas for FSC, this indicator is
4.94 times.

Table 6
Results from the thermal energy balance report of CSWPP used for HS and HWS purposes
Parameters Months
| v | Vo VeV v IX | X X ] X
ggicl:y 45,7 | 99,7 163, | 202, | 217, | 234, 2254 | 221,0 196, | 184, | 100, 55,4
T 142 | 2,79 | 508 | 6,05 | 6,72 | 7,02 | 6977 | 6851 | 586 | 570 | 301 | 1,71
thi 109 | 11,1 | 11,7 | 119 10,7 | 108
ey, | 664 | 738 | 10 L L L9 11215 | 1215 | 10 )8 | 7,89 | 6,84
e, | 1311221120 1 919 | 328 | 229 | 1,97 | 1,97 | 2,19 | 262 | 656 | 9,85
monthly - - - | 20 [ 484 [ 49,7 [ +10,1 | +103 | +99 | +81 | 413 | -
ESC+WEU * o An 4 n0 114 n n 1 o) 1 n n L WaY]
(qpee™ | 1,42 | 2,79 | 508 | 6,06 | 3,28 | 219 | 1,97 | 197 | 2 19 | 262 | 301 | 1.72
(qpe 0| 0| o0 0O | 345|483 | 501 | 488 | 368|308 | O 0
(@2 504 [ 507 [ 583|313 | ¢ 0 0 0 0 0o | 354|517
(o °"th'y)|oss O | 0 | 0 |200|504]48 | 518 | 530 |48 | 511 [ 133 | 0

Note: In Table 6: Q% - the amount of thermal
energy produced per day by the inclined surface FSC,
MJoule; Q7™ - the total amount of thermal energy

produced by FSC in a month, GJoule; Qe - the

total amount of energy produced by FSC and WEU
together during the month, GJoule; Q™" - average
monthly value of total heat load required for HS and

HWS, Gloule; qrenw_, - the difference between

total HL and monthly values of energy produced by
FSC and WEU during the month, GJoule;

(q;”;’g‘“'y )effec - effectively used part of the monthly

energy produced by FSC, GJloule; ( monthly )lost - the
lost portion of the monthly energy produced by FSC,
GJOU|€ ( monthly
by the WEU used to cover the total HL, GJoule;
(gv>™)), . - the unused (lost) part of the energy
produced by WEU for HS and HWS, which can be used

Lirec - the part of the energy produced
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to provide with electric power of the experimental
house, GJoule.

All this shows that the use of individual
apartments for HS and HWS purposes separately is not
very effective. Thus, although in January they were
only able to pay 10.68% of the total HL in January, in
the summer, when there is no heating season, the total
HL decreases sharply, while the heat produced by the
FSC up to 69% of its energy remains unused as it
cannot be converted to other forms of energy. As for
the energy produced by WEU, this energy is fully used
in December, January, February and March, ie in the
winter season, when the total HL is maximum. During
April-November, most of the total HL is not used for
the energy produced by the WEU, as it is provided by
the FSC (especially in the summer season). However,
this should not mean that its energy is not used
unequivocally in the summer, as in FSC. Thus, since
the type of energy produced by WEU is more universal
in terms of usability, it can provide electricity to all
types of power operators during the summer season.
Since the current study focuses only on HS and HWS,
we are not exploring the possibility of using the
remaining part of the energy produced by FSC and
WEU in the summer to cool that dwelling, although at
least the energy produced by WEU can be fully used
for this purpose.

In winter, even in the worst weather conditions,
which are not very typical for Baku (when the air
temperature is tar = - 5 °C), the difference between the
indoor and outdoor temperatures is 23.5°C, as the
temperature required to be kept constant inside the
rooms heated by FSC and WEU is +18.5 °C. In contrast
to the winter season, when the room temperature is
maintained at 24 °C in summer, the above-mentioned
temperature difference is still 21 °C, even when the air
temperature reaches +45 °C, which is 2.5 °C less than
in winter. In this case, the main problem that needs to
be addressed is to select the output power of the WEU,
taking into account the maximum value of the total HL,
in particular observed in the winter season. If this
decision is made correctly, CSWPP, which can provide

the total HL needed for HS and HWS in the winter, can
provide the house with both hot water and electricity in
the summer. As can be seen from Table 6, in the present
case, ie when using WEU with a nominal output of 4
kW, the total energy required for HS and HWS in
December, January, February and March is the energy

produced jointly by FSC and WEU. can't provide (

QR gets a negative value). Therefore, it is

necessary to use an alternative energy source in those
months, for which gas or electric heaters can be used.

Analyzing the parameters given in Table 6, it
seems that it is not profitable to take the total surface
area of the FSC larger than it is now in order to provide
the consumer with stable heat and hot water in winter.
It is true that the demand for hot water increases
significantly (100 ~ 150 l/day per capita) due to more
frequent hot showers in the summer, but even in this
case, part of the thermal energy produced by FSC
remains unused. Therefore, in the current situation, it
may be more expedient to use for this purpose 6 units
of the same type with a total surface area of 14.4 m2
However, in this case, it is necessary to use a WEU with
a nominal output power of 8 + 10 kW. It is possible to
convert the remaining part of the thermal energy
produced by FSC into electricity through an
appropriate energy system. In this case, FSC can be
used not only to heat apartments, but also to cool them
in the summer. However, it is not advisable to use
multi-stage energy conversion systems in such small-
capacity CSWPP for individual purposes, and in this
case, the higher the output power of the WEU
compared to the total capacity of the CSWPP, the
better.

On the other hand, since the average monthly
electricity demand of an experimental individual
dwelling house is 316.3 kwWh (1,139 GJoule), WEU
provides with electricity in a sustainable way for
additional 3+4 individual dwellings with the same
number of family members and energy requirements
during the summer.
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Figure 7. The changes in the monthly average
numerical values of the energy supply coefficient for
the year, showing the share of FSC, WEU and
alternative energy source (gas heater) in the energy
supply of the experimental individual house
separately and together:

1= Hesci2- My 3= Hgas 4~ Lo

Using the indicators given in Table 6, the average
monthly values of energy supply coefficients, which
reflect the role of primary (alternating and WEU) and
alternative (currently gas-fired heating) energy sources
separately and together in the overall energy supply of
an experimental individual house, were determined.
Based on the obtained results, the graphical
dependencies are presented in Figure 7.

Then, according to the methodology previously
developed by us [3,9], the report shows the savings on
conventional fuel when used separately and in
combination with FSC and WEU to cover the total HL
and electrical load (EL) required for HS and HWS.

During the calculations, the efficiency of the gas-
fired heater was taken as 0.55 (due to the large heat
losses, the maximum value of the efficiency of this type
of heater is 0.6). Based on the results of the report,
appropriate graphical dependencies were constructed,
which are described in Figure 8.

When determining the energy supply coefficients
of FSC and WEU, it was not considered that these
quantities are greater than one for the summer months,
as most of the energy produced by FSC, especially in
those months, cannot be used and is considered a loss.
However, Figure 7 considers the use of the energy
generated by the WEU to meet only the total HL
required for HS and HWS, as this is the main purpose
of the present study. For this reason, WEUs energy
utilization rate was zero in May-October. In general,
the energy utilization rate of WEU is the same in all
months of the year, which shows that its use as an
autonomous energy source is highly efficient.

HL EL tot
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Figure 8. The changes in the average monthly values
of conventional fuel savings during the year when
separately and in combination with FSC and WEU, to
cover the total HL and electrical load (EL) required

for HS and HWS:
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As a result of the calculations, it was determined
that the amount of conventional fuel saved during the
year for the HS and HWS of the experimental
individual house separately using the FSC is 2,134
t.c.f., the amount of savings at the expense of a separate
WEU is 1,731 t.c.f., the total amount of savings
obtained from the joint use of FSC and WEU is 3,865
t.c.f., the savings obtained during the use of WEU for
electricity supply in the summer months are 2,098 t.c.f.,
and finally, the total savings obtained from the use of
WEU is 3,827 t.c.f.

Such an indicator is not a bad result for a single
CSWPP used for individual purposes. If we consider
that more than 20% of population in Baku lives in the
surrounding villages, there is no doubt that this figure
will be much higher, which is important both from a
fuel saving and environmental point of view.

As can be seen from Figure 7, the maximum value
of the energy utilization factor of the alternative energy
source is observed in January and is 0.5. However, as
mentioned above, if WEU with an output power of 8 +
10 kW is used, it is possible to provide the total HL by
CSWPP throughout the year.

Conclusions

1. The indicators of gas and electricity meters
installed in the house were used in order to accurately
determine the daily and monthly amounts of total HL
required for HS and HWS in the experimental private
house with permanent population of 5 people located in
the territory of Baku. The report first determined the
total amount of total heat loss, and then the monthly
amounts of total heat loss required for HS and HWS, as
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well as the total heat loss. Analyzing the results, 8 SPL
type FSCs with a total area of 19.2 m? and AWPP-6-
4M type WEU with a nominal output of 4 kW were
selected to provide the house with hot water all year
round and heating in most months of the year.

2. In order to study the possibility of providing
daily and monthly HL for HS and HWS, WEU was
tested naturally at different instantaneous wind speeds
in the Absheron Peninsula, near the Absheron-
lighthouse meteorological station, and its output power
dependence was determined by wind speed. Then, the
amount of daily and monthly energy that WEU can
produce has been determined separately for each month
considering the real power of the WEU at different
wind speeds and the repetition coefficients of the
different gradations of its instantaneous speed for the
average annual wind speed (7.88 m/s) characteristic of
the Absheron-lighthouse station. In this case, the
monthly values of the correction factors determined by
a special methodology were also used in order to
increase the accuracy. It was found that the minimum
value of energy produced by WEU in different months
of the year differs by 20% from its maximum value.
This shows the possibility of efficient use of WEU
energy throughout the year.

3. Using the average monthly ISR values per 1 m?
of sloping surface of the FSC in the latitude of the
Baku, the average monthly energy production of the
FSC with a total surface area of 19.2 m? was
determined. In this case, the average monthly values of
the efficiency of the FSC were considered. It was found
that, in contrast to WEU, the maximum value of FSCs
monthly energy production observed in June is 4.94
times higher than its minimum value observed in
January. Moreover, FSC produces minimum energy in
the months when there is a high demand for energy, and
maximum in the months when there is less demand.
This indicate it impossible to use FSC efficiently all
year round, and most of the produced energy cannot be
used during the summer months.

4. It has been determined that when FSC and WEU
are used together, the consumer can be reliably
provided with hot water in all months of the year, and
heat in March-November. In the remaining months of
the year, it is sufficient to use either an alternative
energy source or WEU with nominal output power of 8
+ 10 kW to heat the house. In this case, the additional
energy produced by WEU can be used during the
summer season both to cooling the experimental house
and to supply electric devices.

5. It was determined that the maximum value of
the energy supply coefficient for FSC is 0.659 (April),
the minimum value is 0.108 (January), and the
maximum value of this coefficient is 0.541 (November)
and the minimum value is 0.341 (April) for WEU. It

was found that the joint use of FSC and WEU saves
3,865 tons of conventional fuel per year. By this way,
the savings of FSC alone are 2,134 tons, the savings of
WEU when used only to cover HL are 1,731 tons, and
the total savings, including the use of electricity to
cover electricity, are 3,827 tons of conventional fuel.
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COBEPIIEHCTBOBAHUE METOJA U KOHCTPYKIIUU CTEHJA JJISI KOHTPOJISI KAYECTBA
OIITUYECKUX CUCTEM

Tomashuk A.

IMPROVEMENT OF THE METHOD AND DESIGN OF THE STAND FOR QUALITY CONTROL OF
OPTICAL SYSTEMS

Annomauus

B cmamve npeonooicena cosepuiencmeosannas KOHCMpPYKYusi CmeHod, KOmopwlil NpeOHA3HaweH O KOH-
mpoJisl Kavecmea KaK onmudeckux cucmem —ynopﬂ()oweyyoﬁ COBOKYNnHOCMU JUH3 CO2/IACHO onmuyecKkoul cxeme,
MAaK U OOUHOYUHBIX TUH3. COG‘epW@HCWl@OGaHHa}Z KOHCMPYKYUL cmenoa no3eosnem noay4ums 60]1be)‘0 LIquOpMCZ—
yuro o Kkavecmee OnmuYecKoul cucmemsl, Ymo nodeepeﬂacza uCC]l@@OGClHLHO, no CpasHeHuro ¢ anaiocamu u npomo-
munom. Ilocne 3asepulerusl KOHmpOoJisl, Ha OCHO6€ NOJIYYEHHbIX Pe3)T1bmamoes, MOINCHO oamo OYEHKY O npueodHo—
cmu, Ha3HaveHuu u npumerHeHuu onmu4ecKkoul cucmemsl, 4mo I’lO@@epZﬂaCb MCCﬂedOGaHulO, 6 KOHK]?EMHOIZ obna-
Cmu HayKu U mexHuKku.

Abstract

In this paper, an improved design of the stand, which is designed to quality control both optical systems — an
ordered arrangement of lenses according to the optical scheme, and single lenses, was proposed. The improved
design of the stand allows to get more information about the quality of the optical system, that has been studied,
in comparison with analogues and the prototype. After the completion of the control, based on obtained results, it
is possible to assess the suitability, purpose and application of the optical system, that has been studied, in a

particular field of science and technology.

Knirouesvie cnosa: JAUH3A, onmu4deckas cucmema, KOHmpOoJjib, Kaiecmeo, paspeuilarouias CI’lOCO5H00mb, d)yHK-

yus nepedadu MOOYIAYUU.

Key words: lens, optical system, control, quality, resolution, modulation transfer function

1. Berynnenne

CoBepIICHCTBOBAaHNE KadecTBA JIMH3 M ONTHYE-
ckux cucreM (OC), kaKk ymopsIOYeHHOM COBOKYITHO-
CTM ONTHYECKUX JETaled COIVIACHO ONTUYECKOU
cXeMe, KOTOpbIe POXOAST MPOIecC MPOU3BOCTBA WIH
MOCT-00pabOTKH, BCET /1A SIBIIACTCS aKTyalbHBIM.

B mnpouecce mpousBoacTBa usgenuil He MeHee
B&XHBIM SIBJISIETCSI MPOBEACHUE Ipoliecca KOHTPOJIS
MapaMeTpoB ATHX H3JACTUH. DTO BBINOIHACTCS IUIS
TOTO0, YTOOBI MOKAa3aTh B KOHCYHOM PE3YJbTAaTEe TO, KaK
OTJIMYAIOTCS TTAPaMETPHI H3TOTOBJICHHOTO U3IENHUs, Ha
MPaKTHUKE, OT TpeOyeMoro, IUii KOTOPOro, MEpBOHA-
4anpHO, OBUT pa3paboTaH TEXHOJOTHYECKHHA MPOIIECC,
1, B TEOPUH, OT ITATOHHOTO.

['maBHO# XapakTepUCTUKOM, KOTOpPOW ONUCHIBA-
€TCs KauecTBO JTFOO0H JTMH3HI, ABIISETCS IIepeaaToqHas
XapaKTepUCTHKA, KOTOpas, B CBOIO O4Yepesib, COCTOUT
3 ¢pyuknun nepegaun moxysanun (PIIM) — wm ga-
CTOTHO-KOHTPACTHOM XapaKTCPUCTUKH, U (HYHKI[HH TIe-
pemaun (a3 [1, c. 308].

OIIM onuckIBaeT TO, KaK U3MEHSETCS pa3pelaro-
mast crnocoOHocTh MuH3bI Wi OC pu H3MEHEHUH TIPO-
CTPaHCTBEHHOM YaCTOTHI OT HU3KON K BBICOKOH.

CoBepIIIeHCTBOBAHUE METOJOB M KOHCTPYKIWHU
YCTPOUCTB KOHTPOJIS TIO3BOJIACT MOIYIUTH OOJIBIIE H-
(hopMariiu 0 KauecTBE M3CIHS C MCHBIIICH TIOTPEITHO-
CTBIO B pe3yJbTaTax, 4To, B CBOIO OYEpPEb, TAKKE, 10-
MOTaeT Pa3BUTHUIO YPOBHS TEXHUKHU.

2. Ananu3 uHopManud U3 NCTOYHHKOB WH-
(opmanuy 1 MocTaHOBKA NPO0JIeMBbI

OO0b19HO, ycTpoiicTBO KOHTpOIIA KauectBa OC co-
CTOUT n3 uctouHuka namyuenus: (M) u recr-o0Obekra
(TO); mpuuem, TecT-00BEKT, OOBIYHO, MPEACTABIICT
€000} oNTHYecKoe CTEKIIO C HAHECEHHBIMH Ha €ro I10-
BEPXHOCTH 3JIEMEHTAaMH — IapajieIbHbIMU JUHUAMHI
WX KOJIbLIAMH, KOTOPbIE YePEAYIOTCSI TEMHBIM U CBET-
JIBIM OTT€HKOM, U UMEIOT UHTEPBAJI ILUPUHBI, KOTOPBIH
COOTHECEH C KOHKPETHOM IPOCTPAaHCTBEHHOM 4acTo-
toii [1, c. 310]. Ha pucynke | moka3ana 610kx-cxema,
KOTOpasi OTHCBIBACT 3JIEMEHTHl KOHCTPYKIMH CTEHMA
KoHTpoJs kauectBa OC.
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Pucynox 1. bnox-cxema, komopas onucvigaem KOHCMPYKYuio cmenoa KOHMpOia Kayecmea onmu4eckoll cu-
cmemul,
2de | — ucmounux usnyyenus; 2 — onmuyeckas cucmema; 3 — mecm-o6vekm, 4, 5 — aun3a uiu onmuyeckas cu-
cmema, Komopas no08epPH#CeHa UCCaedo8anuio, U y3KonoI0CHbIl Uunmepgepenyuonnvlii ceemouiomp; 6 — cee-
MOYY8CMBUMENbHBI OAMUUK U300PAdNCEHUS (MAMPUYa POMOINEeKMPULECKUX ITIeMEHMO0B).

Taroke, U3BECTHBI KOHCTPYKIIUN CTEHIIOB, B KOTO-
prix U, xak cOBepIICHCTBOBaHHAS CUCTEMa OCBEIIC-
HUS, COCTOWT U3 IBYX U 00Jiee HICTOYHUKOB OCBEIICHUS
— K TIpUMepy, U 0ojiee BEpOsITHO, CBETOAUOIOB, H3ITY-
YCHHE KOTOPBIX HAXOMUTCS B HEKOTOPOM KOPOTKOM
WM ITUPOKOM JFarla30He UTWH BOJIH AIICKTPOMArHHT-
HOT'O I/I3J'Iy‘ieHI/l§I, npnqu Ka)K[lI:Iﬁ U3 auamnas3oHOB OT-
JINYaeTcs LEHTPAIBbHOM JUIMHOM BOJIHBI.

W3BecTeH MeTO KOHTPOJIS, KOTOPBIA OMUCHIBACT
nosrydenne PIIM ¢ momonisio HabmomeHust OC 3a
MOJICBEYMBAEMbIM KpaeM JIE3BHsI HOKa 1ienu [2].

I/ISBCCTHLI METOAbI KOHTpOHﬂ, KOTOpI)IC OITUCHBI-
BAIOT MOJy4YeHUe cBeAeHuil o xayecte OC ¢ momo-
B0 METOJZIOB LU(POBOH 00padOTKH MOIYy4EeHHOTO
n3o0paxkenus [3, c. 406]. ClnoxxHOHW pPa3HOBHUIHOCTHIO
METO/JIa SABJSICTCSA METOJI, B KOTOPOM MTPUMEHSIOTCS ME-
TOJIbl HEPOHHOU CeTH.

2 3

[Ipobnemoii ABNsSETCS HE BO3MOXKHOCTB IOITyde-
Hus Oosiee peTanbHOM MHGpopMarmu o kadectBe OC,
KpPOME TOM, 4TO MOKET OBITh MOTyYCHA 32 CUET UCHOTb-
30BaHMsl HeKoToporo N-kosmyecTBa CBETO(QHILTPOB
WJIM CBETOAMO0B. JTa mpobiemMa MOKeET ObITh UCKITIO-
YEeHa C IOMOIINBI0 COBEPIICHCTBOBAHHUS KOHCTPYKIINH
CTeHJa KoHTpos kauectBa OC.

3. PesyabTaTtsl

C uenbio nosyueHus Oosiee AeTanbHOM HHOpMa-
iy o kadectBe OC OBLIO MPEITI0KEHO COBEPIICHCTBO-
BaHHE M3BECTHOI KOHCTPYKLHUH CTEHIa KOHTPOJIS Ka-
yectBa OC. Ha pucynke 2 mokazaHa cxema Npeajio-
JKEHHOI KOHCTPYKIUH CTeH1a KOHTpoJis kadecTBa OC.

[ I
———d—————
——tbee - —
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Pucynok 2. Cxema npeonosicennoti KOHCMpyKyuu cmenoa KOHMpOJis Ka4ecmea Onmuieckux cucmem,
20e 1 — ucmounux uznyvenus; 2 — onmuieckas cucmema; 3 — mecm-o0vekm, 4 —onmuueckas cucmema onmuye-
CK020 yCmpOoUcmea, Komopas no0GepICeHd UCCIe008aHUI0; 5 — NPUEMHUK USYYeHUs ONMUYECKO20 YCmpoti-
cmea,; 6 — auelka, 7 — ycmpoucmeo 0/ nepemeujeHus Onmu4ecKoeo yCmpoucmea 8 npocmpancmese; 8 —
YCMpOTicmeo 015l pe2yIuposanis pasmepa omseepcmus, Ouappazmvl ONMUEcKoll CUCMeMbl, YMo NO0BepIHCceHa
uccnedoganuio; 9 — komnsiomep.

OTnrume peuIoKEHHONH KOHCTPYKIIMH COCTOUT B
TOM, 4YTO BMECTO HCHoONb30BaHus Habopa N-
KOJINYECTBA y3KOIOJIOCHBIX HHTEP(EPEHIINOHHBIX CBE-
TO(QHUIBTPOB OHA UMEET B CBOEM COCTaBE ONTHYECKYIO
JIeTallb — HallpuMep, MPU3MY WK TU(PPAKIUOHHYIO pe-
LIETKY, WJIM CHCTEMY U3 ONITHYECKUX JETalIeH, 4TO M03-
BOJISIET MPeoOpazoBaTh HEKOTOPOE N300pakeHHE BXO/1-
HOTO ITOTOKA U3ITydEeHUs B OTOK U3JIydeHHs ¢ H300pa-
JKEHHMEM BCETro CIEKTpa JJIMH BOJH BHAUMOIO CBETa U
HEKOTOPO YacTH auanazoHa KOPOTKHX JUINH BOJIH MH-
(pakpacHOTO H3ITy4CHHSI.

[MpuHoun pa®oThl MeToAa C WCIOJIb30BAaHHEM
MIPEATI0KEHHOTO CTEHA CIIEIYIOIIUH.

OnTrueckoe yctpoiictBo (OVY), xotopoe mpen-
CTaBIsieT CO00M KOHCTPYKLHMIO W3 CONPSDKEHHBIX
Mexay coooit OC 4 oNTHYECKOTO YCTPOUCTBA, KOTOpast
MMO/IBEpKEHA MCCIICIOBAHMIO, M IPUEMHHKA 5 H3JIyde-
Hus (ITN), momeniaroT Ha KapeTKy YCTpoicTBa 7, KOTO-
poe HaxomuTcs B siuetike 6 BMecte ¢ MM 1, OC 2 u TO
3.

Onrtuyeckas ock OC 4 HampaiieHa MO PSIMBIM
yrioMm k nmoBepxuoctu TO 3, a OC 4 chokycupoBaHa
Ha ero MOBEPXHOCTH.

[MoTok m3iy4eHust, KOTOPBIA OB CHOPMUPOBAH
WU 1 u umeer HeKOTOpOE M300paKeHUE, NONanaeT B
OC 2, re mpoucxoauT ero mpeoOpa3oBaHUE B MOTOK
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U3JTyYeHHUs1, 1300paKeHUE KOTOPOTO MPENICTABISAET CO-
00l pacrpeneneHue UIMH BOJH B OOIIEM CIEKTpE
AJIEKTPOMArHUTHOTO U3JIy4EHHUS! B COOTBETCTBHH C 3a-
KOHOM €T0 pacIpee/ieHHs.

CdopmupoBannblii oTok n3inydenus nz OC 2
mpoxoaut uepe3 TO 3.

HudpoBoe wm3o00paxkeHue, kKoTopoe cHopMupo-
Bano IIMN 5, mommaercs oOpaboTke B CrenHUaTIbHOM
mporpammaoM obecniedernn (I10), koTopoe ycTaHOB-
JIEHO Ha KoMIIbtoTepe 9.

Anroputmsl 3toro [IO ommchIBaOT MOITydeHUE,
criepBa, ®I1M, u, 3aTeM, OLIEHKH MUHUMAJIBHOH pa3pe-
marorieit cnocobnoctu (MPC) OC 4 ans ka0 Tpe-
OyeMOoU JTHHEI BOJHBI U3 CIIEKTpAa.

YeTpoiicTBO 7, KOHCTPYKLMS KOTOPOTO COAEPHKHUT
KapeTKy, 10 MEHBIIeH Mepe, OJINH IarOBBI TBUTATEIh
W, 10 MEHbUIEH Mepe, OAHY JIMHEWHYIO HaIpaBIIsIIO-
IIyI0, TIO3BOJISIET EPEMENIaTh ¢ MaJIbIM [IATOM OITH-
geckyio ock OV B0 H300pakeHUs CIICKTPa C IETBI0
TIOJIY4EHHUsI CEPUU M3 OTIENBHBIX M300pKECHUN KaXK-
JIOM JUITMHBI BOJIHBI — "LIEHTPaIbHON" AJTMHBI BOJIHBI, U3
aToro crekrpa. [Ipuyem, "1ieHTpanpHas" JIMHA BOTHBI
SIBJISIETCS. MHUMOM JUTMHOM BOJIHBI, KOTOpasi IpeaCTaB-
JIeHa CPEeIHMM 3HAUYeHHEM W3 3Ha4eHUH HEKOTOpOTO
Y3KOTO rana30Ha CMEXXHBIX C Hell UTHH BOJIH.

VYcTpoiicTBO 8 MO3BOJISIET U3MEHATh JUAMETP OT-
Bepcrus auadpparmsl OC 4.

Bce pe3ynpraTel Hm3MepeHMiA, YTO OBUIH IPOU3BE-
JICHBI TIPH PA3JIMYHBIX YCIOBUSX, 00pabaThIBAIOTCS B
[1O. OxoHYaTeNbHBIC Pe3yAbTATH MOMYYAIOT B KOHIIE
BBIYMCIICHUH, YTO IIPOU3BOISATCS COTJIACHO N3BECTHBIM
Metonam onpenenenus ®IIM u ouenxku MPC OC.

4. JIoCTOMHCTBA M HEOCTATKH MPeE/JI0KEHHOT0
MeToaa

brin BBIZCJICHBI CJICAYIOMINE TOCTOMHCTBA U HC-
JOCTATKU COBEPIICHCTBOBAHHOM KOHCTPYKIIUHU CTECH/IA.

JlocTouHcTBa:

- COBEPIICHCTBOBAHHAS KOHCTPYKIHUS IIPELIO-
JKCHHOTO CTCHJIA TMO3BOJISCT MPOU3BOJHUTH KOHTPOIH

kadyectBa OC c UCIOJIB30BaHUEM BCEX JJIMH BOJIH JUa-
MMa3oHa BUAMMOTO CBETa M3 OOIIEro AIIEKTPOMAarHUT-
HOTO CIIEKTPA, YTO IMTO3BOJICT MOJIYYUTh OOJICe ICTATb-
HYI0 HH(OPMAIUI0 OTHOCHUTENFHO KayecTBa, MPUTO-
HOCTH M Ha3HAUEHHUS TAaKUX CHCTEM;

- COBEPIICHCTBOBAHHBIM MPEJIOKEHHBIN CTEH[
OTITUYAETCS OT CBOMX aHAJOTOB AKOHOMHYECKOH (-
(hEeKTHBHOCTBIO, MIPH KOTOPOW HET HEOOXOIMMOCTH B
MPHOOPETEHNHN TOPOTUX Y3KOIIOJIOCHBIX MHTEPQEpeH-
IUOHHBIX CBETO(PHUIBTPOB N-KOJTUYECTBA.

HenocraTku:

- 0oJIBIIICE 3HAUCHHE TTOTPEITHOCTH B PE3YIIbTaTaxX
M3MepeHuH y MpeIoKeHHOTO CTEH/Ia 10 CPABHEHHUIO C
3HAYCHHUSMH MOTPEUTHOCTEH ¥ YCTPOICTB, KOTOPBIC SIB-
JISIIOTCSL aHAJIOTaMU, U, COOTBETCTBEHHO, B KOTOPBIX HC-
TONIB3YIOTCS  Y3KOTOJIOCHBIE  HHTEp(EepeHINOHHBIC
CBETO(MIBTPHI WIIH/M UCTOYHUK U3ITYYCHHUS, KOTOPBIH
M3ITy4aeT CBET B HEKOTOPOM Y3KOM HHTEpBAJIC JUIHH
BOJIH OJTU3KAM K MOHOXPOMATHIECKOMY H3ITYICHHUIO.

5. BeIBoABI

COBepH_IeHCTBOBaHHaH KOHCTPYKIHA CTCHAA WA
YCTPOMCTBA KOHTPOJI KauecTBA JIMH3 M ONTHYECKHX
CHUCTEM IIO3BOJIACT MOJYYUTH 60J'H)Illy10 I/IH(l)OpMaHI/IIO
0 YaCTOTHO-KOHTPAaCTHOW XapaKTEPUCTHKE — OLIEHKY
MUHHMMAJIBHOH pa3pemiaromeil criocoOHOCTH JUIs BCeX
JUIMH BOJIH JJICKTPOMAarHUTHOT'O CIEKTpaA, IO CpaBHE-
HUIO C aHAJIOT'aMU U IIPOTOTUIIOM.
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BUDGETING THE COSTS FOR TRAINING AND PROFESSIONAL DEVELOPMENT IN SAFETY
AND LABOR PROTECTION IN KAZAKHSTAN: THEORY AND METHODOLOGY

Annomayusn

B cmampwe npe()cmasﬂeubl meopemu4ecKkue acnekmol zampant Ha 06y1l€Hu€ Uu noevluierue Ksajzud)ukauuu 6
obnacmu oxpanvl mpyoa 6 Kazaxcmane. Packpvimor oeticmsyrowue [Ipasuna nposedenus obyuenus u nepeody-
yenus. Ho x Ccoocaneruro, Ha ce200HAUWHUN ()eHb, omcymcmeyem Memoool02U4ecKas OCHOBA pacduema sampam
Ha obyyeHue, nepeobyueHue u nosviuleHue Keatuurkayuu no 6e30nacHocmu u oxpare mpyoa. B oannoti cmamue
asmopom 6vLia NPeodLoNCeHa MemoOUKa UCHUCACHUSL 3ampam no OAHHOMY HANPAGLEHUIO MPYOOOXPAHHLIX U30ep-
arcex. Taxowce ykazan nepeyensb pacxo008, KOMopwvle 00IHCHbL CIAmMb 0053amenbHbIMU 015 6cex pabomooamenell.

Abstract

The article presents the theoretical aspects of the costs of training and advanced training in the field of
occupational safety in Kazakhstan. The current Rules of training and retraining are disclosed. But unfortunately,
to date, there is no methodological basis for calculating the costs of training, retraining and advanced training in
occupational safety and health. In this article, the author proposed a methodology for calculating costs in this
area of labor protection costs. There is also a list of expenses that should become mandatory for all employers.

Knrouesvie cnosa: oxpana mpyoa, pacxoovl, 00yuenue, nogvlieHue Kearupurayuu, 6e30nacHoCcms.
Key words: labor protection, expenses, training, advanced training, safety

Bompochl 6e30macHOCTH W OXpaHBI Tpynaa OcCTa-
FOTCS aKTyaTbHBIMH H OCTPBIMH, JaXKe B YCIOBUSX TTaH-
JIeMun KopoHoBHUpyca. B HacTosmiee Bpemst Kazaxcra-
HOM aKTHBHO MPOBOJTUTCS pehOPMHPOBAHUE CHCTEMBI
OXpaHbI TPyJa U OOeCleUeHUs TPaKIaH 0e30MacHbIM
TpyaoM. B crparermueckom mokymente «Crparerus
"Kazaxcran-2050": HOBBII MOJUTUYECKHI KypC COCTO-
SIBIIETOCS] TOCYapCTBa» CKa3aHO, 9TO OYeHb HEOOXO-
MO «...CPOPMHPOBATH MPUHIUIHAIFHO HOBYIO MO-
JIeNIb  TPYJAOBBIX OTHOIIEHHUH, COYETAIOUIYI0 TMOJ-
JIEepKKYy TPEANPUHUMATEIBCTBA C YI€TOM HHTEPECOB
padoTaukoBY (1). KoadduimeHT 4acToThl HECYACTHBIX
cIyJaeB co cMepTelbHbIM HexooM Ha 1000 pabdoTato-
mux B Kazaxcrane cocrasiser 0,05, 9yTo BEIIIE, YeM B
Pa3BUTHIX CTPaHAX, IPU ATOM COOTHOIIEHHE CIyJ4acB
TpaBMaTHU3Ma CO CMEPTEIBHBIM HCX0JI0M K 00IIeMY KO-
JINYECTBY HECUYACTHBIX CIy4aeB Ha MPOU3BOJICTBE CO-
craBiseT 9 %, 9TO TOBOPHUT O BBICOKOM YPOBHE CKPBI-
TOrO TpaBMaTu3Ma. B COBpeMEHHBIX PHIHOYHBIX YCIIO-
BHUAX JICHUCTBYIONIAS CHUCTEMa YIPABICHUS OXpaHBI
TpyAa UMeeT cIadyro OPUEHTALUIO0 Ha MPO(PIIAKTHKY
HECUACTHBIX CIIy4aeB Ha IPOM3BOJICTBE, HE CTUMYIIHU-
pyer paboTonarenell ¥ CTPaxOBBIC OPraHU3AINH K
VIY4IIEHUIO YCIOBUN TpyJa, MEepeKIaJbIBaeT OTBET-
CTBEHHOCTP 3a IIPUYMHBI TPaBMAaTH3Ma Ha CaAMOTO II0-
CTpaJaBIIEro, HOCUT 3aTPATHBIA U KOMIIEHCATOPHBII

XapakTep, OpPHEHTHPOBaHa Ha yCTPAaHEHHE IOCIe-
CTBHH TpaBMaTH3Ma M 3a00JIeBaEMOCTH PaOOTHHKOB,
BBITUIATY KOMIIEHcaui nocrpanasmum. (2). [Toatomy
OUYCHb Ba)KHO HMMETh JOCTATOYHBIC 3HAHUS W OOIIee
MpeJCTaBJICHUE MO0 00ECIeUeHHI0 OE30MacHOro Tpyaa
B KOMITAaHHUSAX TOCYIAPCTBEHHOW M YaCTHON COOCTBEH-
HOCTH. V1 B 3TOM OTpOMHYIO POJIb MIPUHAUICKHUT HPO-
1eccy o0y4eHus, mepeoOydeHHsI ¥ TIOBBIIIICHHS KBaJIH-
¢dukanuu nepcoHana, OCOOCHHO, PYKOBOJHUTENSAM
CTPYKTYPHBIX IIOAPa3ECIICHU.

Hapsiiy ¢ TEeXHUYECKMMHU U OpPraHU3alMOHHBIMU
MEpOIPUSTHIMH BakHelllee 3HaYeHue umeeT oOyue-
HHUE MepcoHalia B 00JIaCTH OXpaHbl TPY/a, 4TO TaKKe
MOXET TOOIIPSATHCS C IOMOIIBIO IKOHOMHUYECKUX CTH-
MYJOB (COKpalleHUE CTPAxXOBbIX B3HOCOB, yMEHbIIIE-
HUE MPOILICHTOB Ha BBIJaBaeMble KpeauTsl U T.11.). [Ipn
3TOM CJIeyeT MMETh B BUY, YTO 0Oy4YeHHE B 00IaCTH
OXpaHbI TPY/a MOBBIIIAET PHIHOYHYIO CTOUMOCTD MPE/I-
HPUATHS, @ MEPHI 110 3KOHOMHYECKOMY CTHMYJIHPOBa-
HUsl (PAaKTHUECKU KOMIICHCHUPYIOT 3aTpadvBacMble Ha
obyuenue cpencraa. [3].

B HacTosimieit cratbe mpencTaBieHbl PE3YNbTaTh
HAyYHBIX MCCJIEOBAaHHM, ITOJyIeHHbBIE B XOJIE peaju-
3allMM Hay4HO-TEXHMUYECKOH IporpamMMbl Ha TEMY:
«PUCK-OpUEHTUPOBAHHBIC OPraHU3aI[MOHHO-IKOHOMH-
YeCcKUe MEXaHHM3MbI 00ecrieueHus] 0e30MacHOro Tpyaa
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B ycioBusix coBpemeHHoro Kasaxcranay (MPH
OR11865833-OT-21) B pamkax MporpamMMHO-IIeIIe-
BOro (hpMHAHCHUPOBaHU HccienoBaHuil PecryOmmkan-
CKOTO HAay4HO-HCCIIEOBATEIBCKOTO HHCTUTYTa IO
oxpaHe Tpyaa MuHHCTepCTBa TPy/a U COLMAIBHON 3a-
KTHI HaceneHus: PecnyOnmku Kaszaxcras.

Ha ceromusiniHumid IeHb BCe 3aTpaTbl Ha OXpaHy
TpyZia WU TPYJOOXPAaHHBIE U3JIEPIKKHU 10 MX IKOHOMH-
YeCKOH CYITHOCTH MO>KHO MOAPA3IEIUTh Ha H3ICPKKH
IpeAoTBpaleHus (Ipen3aTparbl) U U3AEPKKH, KOTO-
pble BKIIIOYAIOT B ce0sl MpAMBble MaTepUaJIbHBIC IIOTEPH,
TO €CTh 3aTpaThl Ha JIMKBHUIALUIO, HEHTPAIU3AHMIO U
KOMIICHCAIUIO Y)Ke JIOMYLICHHBIX HapyIIeH!H B 00Ia-
CTH OXpaHbl Tpylda M OE30IMaCHOCTH IPOU3BOACTBA
(moct3atparsr) [4].

K mpenzarparam Takke OTHOCSTCS pacxoJbl Ha
oOydeHHEe pPaOOTHUKOB OXpaHe Tpy[a, IOBBILICHHE
KBaM(UKALUK U TIEPENoroTOBKY KaJpoB IO BOIPO-
caM OXpaHbl TPyAa U 0E30MaCHOCTH BEIECHUS IPOH3-
BOJICTBEHHOT'O IIpOIIeCCca, Ha HAay4YHO-HCCIIEI0BATENb-
CKyI0 paboTy, pa3paboTKy U BHEAPEHHE HOBBIX TEXHO-
JIOTHi, Ha pa3paboTKy NaKeTa NPaBOBBIX, HOPMATHBHO-
METOJIMYECKUX JOKYMEHTOB NPENNPUAITHS B 00JIaCTH
OXpaHBI U IIPOMBIIIUIEHHOH 0€30TacHOCTH | Ap. [5]

HexkoTopble poccuiickne 3KOHOMHCTBI paccMmart-
PHBAIOT pacxo.pl Ha 0OyYeHHE U MOBBIICHHE KBAJIH-
(uKanuy Mo oxpaHe TpyJa B CTPYKTYpE TEKYLIHX 3a-
TpaT OpeANpHATHS, IPeACTaBIeHHbIE B Tabiume 1.

Tab6muma -1

I'pynnupoBKa TeKyIIHX 3aTPaT OPraHU3allli HA OXpPaHYTPyAa

Kon cuera Buns! 3aTpat

OIMaCHOCTB ITPOM3BOJICTBA

IMonnepxanue paboyero cocTosHUSI 000PYIOBAHUS U TEXHOJIOTHIA, 0OecTIeunBaroNINX 0e3-

20, 23,
25, 26...

tuii mo OT

'YmpaBienne oxpaHoU Tpy/a: oruiata Tpyaa paboTHHKOB ciryxk061 OT 1 yciyr mo ynpasie-
HUIO OXPaHOW TpyHa, COAEp)KaHWEe W aMOPTU3alMs [TOMEIIEHUH U 000pYIOBaHUS CITYKObI
OT, omnata o0y4enus nepconana nmo OT, mpoBeneHue KOHTPOIs U dkcriepTr3 o OT, npu-
0OpeTeHne HHPOPMALIMOHHBIX MaTepHalIOB U IMPOBEICHHE OPraHU3aLUOHHBIX MEPOIPHS-

K oOmexo3siictBeHHBIM pacxomaMm (cuer 26
«OO01IeX03HCTBEHHBIE PACXO/IbI») CIEAYET OTHECTH
TEKyIIUe 3aTpaThl Ha oOecreueHne CaHuTapHO-ObITO-
BBIX YCJIIOBHH paOOTHHKOB, OOJIBIIMHCTBO COCTABIISIIO-
IIUX 3aTpaT Ha yIpaBJICHHUE OXPaHbI TPYa.

K o0menpon3BoacTBeHHBIM pacxonaM (cueT 25
«OO0UIeTTPON3BOACTBEHHBIM ~ PAaCXOJbl»)  OTHOCSTCS
TEKYIIUE 3aTpaThl Ha COJACp)KaHWE OOOPYIOBAHHS,
obecrieunBaromero  0e30MacHOCTh  MTPOM3BOACTBA,
4acTh 3aTpar Ha yIpaBJeHHWE OXPaHOH TpyaAa, CBA3aH-
HBIX ¢ 00YYEHHEM TIepCcOHaNa ¥ HCCIIeIOBAaHUEM YCIIO-
BUH TpyZa, 3aTpaThl, CBI3aHHBIC C 3aIIUTONW PabOTHHU-
KOB OT BO3/ICHCTBHS BPEAHBIX (PaKTOPOB | T.II. [4].

B monorpaduu «bromkernpoBaHue 3arpaT Ha
oxpany Tpyna. Teopus. Merogonorus. Ilpaktuxa»
IpeAcTaBieHa (YHKIMOHAIBHO-CTPYKTYpHas MOJIENb
pacxozoB, B KOTOPOii 3aTpaThl Ha 0OydeHne, nepeoly-
YeHUE U MOBHIIICHNE KBAUTH(QHUKALIMH PYKOBOAUTENEH 1

JIMII, OTBETCTBEHHBIX 3a oOecreueHne 0e30MacHOCTH U
OXpaHbl TPy/a; Ha o0y4eHHne U NpOBepKa 3HAHUIA, WH-
CTPYKTHPOBaHHE PAaOOTHUKOB B 00yiacTH Oe30macHo-
CTH M OXPaHBI TPyJa OTHOCATCS K OOIIUM, IPaBOMEp-
HEBIM, TTOCTOSTHHO 00s13aTeIbHBIM pacxoaam[6].

[MoBbimeHne KBaTU(UKAIIMY - OJJMH U3 BUIOB JI0-
MOJHUTEIBHOTO TPO(HECCHOHATBHOTO 00pa30BaHMUsI.

OCHOBHOI 11€/1p10 00YYEHUsI Ha Kypcax MOBBIIIe-
HUsI KBATH()UKAIUK SIBJSIETCSI OOHOBJIEHUE PaKTHYe-
CKHX M TEOPETHYECKUX HABBIKOB CHECIUATHCTOB.

Ha ceromHsiiHuii JeHb CYIIECTBYeT [Ba BHUJA
00yueHHs — o0sI3aTeabHOE O0ydeHHE M O0yYeHHEe Ha
ycmotpenue paboronarens. . COriiacCHO yTBEpPXKJICH-
HbIM [IpaBuamM 0CHOBHBIE BUIBI 00yUeHHUs O€3011acHO-
CTH TpyJa BKJIIOYAIOT 8 HAMpPAaBICHHUH, YKa3aHHBIX Ha

pucyske 1.
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OcHOBHBIE
BHIBI 00Y-
4yeHust 0e3-
OITaCHOCTH
Tpyna
| | | | |
/06mee oque—\ /MCTOII[BI CP[CTeI\D 4 N N N [ N )
HHUEC 3HAHUAM 10 HOI'O yIpasJic-
OpraHu3aLiu HUs 9P HEKTUB-
obecrieyeHust HBIM obecrieue- G OTAETRHE TS TR
6e30MacHbIX 1 HHEM p ABL Py METOAbI
Ge3BpEIHBIX 0e30macHbIX U MMPUEMbI IMPUEMBI BbI- OKa3aHHs KOBO/JICTBaA TIPOBEACHUS
yenosuit Tpy”a, GeaBpeHBIX Oe3omac- TIOJHEHUS TIepBOii 110- Oe3omac- s pexrus-
3aLHTe OT Omac- YCIIOBHI Tpy/a, ) _ _ _ _
HOCTeH 1 pHc- 3AIMTOM OT HOT'O ITOBEC pa60T " pa MOIIH II0 HBIM BbI HOTr'0 MH
KOB, PO HIIaK- ONacHOCTEH U JECHUS 00YHX OrTe- CTpazaB- IIOJIHEHUEM CTpyKTaxa 1
THKE CBA3aHHBIX PUCKOB, IPOGhH- paunﬁ 1IUM pa60T O0y4eHus
¢ pabotoii JIAKTUKOH CBSI-
TpaBM u 3aboie- 3aHHBIX C pabo-
BaHUH, METOIAM TOW TPAaBM U 3a-
wpnnnﬁ nr\Mr\v"y \ Rnamanarrts ) \ ) \ ) \ / \ / \ /
Pucynok 1 — Ocrognbie guovl 0byuenus bezonachocmu mpyoa
3arpatel Ha 00ydeHHe, IepeoOyIeHIE U TOBBIIIe-
HHUEC KBaJ'H/I(I)I/IKaHI/II/I SABJIAIOTCSA KOMIINIEKCHBIMHU U MHO-
TOKOMIIOHCHTHBIMHU pacxoJaMu.
Tabmuua -2

Kputepuu npumeneHus

Ne | Kareropuu

[epuon mpoxoxaeHus: 00ydeHuUs!

0€30I1aCHOCTH M OXpaHbl TPyAa

1 PykoBoauTenu u auIa, OTBETCTBEHHBIE 32 0OecIIeueHre

HEC PpCIKEC OAHOI'O pa3a B TpU rojga

obecrieueHre OE30IMaCHOCTH U OXPaHbI TPya

[TpunsiTeie Ha paboOTy OTBETCTBEHHBIE PAOOTHHKH 3a

HC IMO3AHCC OAHOT'O MECALla CO AHA HazHa4dC-
HUA

3 | JIuna, npunsiThie HA pabOTY

HE peXke OJIHOI0 pa3a B TOJI.

HOI'O rozaa

PaGoTHukH, nMerore nepepuB B paboTe M0 TaHHOMY
BUIY paboT, TOIDKHOCTH, podeccuu TpH U Oosee Jer,
a mpu paboTe C MOBBIIICHHON OMACHOCTHIO OoJiee OJ-

HE pEKE OAHOI'0O pa3a B I'OJ.

[IpomomKkUTEeIPHOCT, 00yUEHHUS O 0E30MacHo-
CTH W OXpaHBI TpyZda cocTaBisieT He MeHee 40 akane-
MHUYECKUX YacoOB, C y4eTOM 36 akaieMUUYECKUX YaCOB
Ha oOy4yeHHEe W 4 aKaAeMHUYECKHUX YacOB LISl MPO-
BEpPKU 3HAHUU.

B xone mposeneHust nccieqoBaHus ObLT MpOBe-
JeHa Oecena ¢ MPaKTHKaMHU-3KOHOMHUCTAMH Ha TIPEa-
MET COCTaBa M CTPYKTYpHI 3aTpaTr Ha o0yueHue, nepe-
00yUueHre U TOBBIIICHHE KBATU(HUKAIINHA PYKOBOIUTE-
Jed W ML, OTBETCTBEHHBIX 3a olecrieueHHe
0€30TMacHOCTH M OXpaHbl TpyJa; Ha oOydeHue W mpo-
BEpKa 3HAHWH, MHCTPYKTHPOBaHKWE pabOTHUKOB B 00-
JIacTH 0€301TaCHOCTH U OXPaHbI TPYa. BbIJIO BBIICHEHO
cleayroliee, YTo JJaHHBIC 3aTPaThl, B IEPBYIO OUepelb
CBSI3aHBI C:

1. KONIMYeCTBOM OCHOBHOTO IITaTa pabOTHHUKOB

U TI0 COBMECTUTEINILCTBRY;

2. MOHHTOPHHIOM MPOXOXKACHHS KypCOB TTOBBI-
meHus kBanugukauuu no buOT;

3. COOTHECEHHEM PAcXolO0B Ha 00ydeHHe aaMHU-
HUCTPATHBHO-YIPABJIEHUYECKOT0 NEepcoHana U padot-
HUKOB OCHOBHOIO IPOM3BOJICTBA KaK TEKYyIIHUE 3a-
TpPaTHI;

4. ypoBHEM JOIycKa IO TEXHHKE 0e301acHOCTH
JUTSL TEXHUYECKOTO TIEPCOHAa;

5. omnpenelieHHBIMU TPEOOBAHUSIM K aKKpEIUTO-
BaHHbIM y4E€OHBIM LIEHTPAM U IICHTPaM IOBBIIICHUS
KBaTU(DUKAIIHH;

6. IICHOBBIMU
KYpCOB.

IIpu cocraBneHun oOmero OrokeTa 3aTpaT Ha
OXpaHy TPyZa JOJKHBI OBITh BKIIFOUCHBI:

MPEAIIOKCHUAMA o6yqa}oumx
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1) pacxomsl Ha OOydeHHE IS CICIHAIHUCTOB U
PYKOBOIMTENEH B CHEIHATU3HPOBAHHBIX YyYEeOHBIX
LIEHTpaxX Ha PeryJsipHOH OCHOBe — HE MeHee | pasa B
3 roma, mpu mpueMe M NEpeBOJE Ha JPYrylo IOJDK-
HOCTB;

2) pacxojbl Ha TEXHHYECKOE OCHAICHHE KaOu-
HeTa 10 OXpaHe Tpy[a, aruTHPYIOUINX IUIaKaTOB M
CpeNCTB Ha KPaTKOCPOYHbIE KYPCHI. [7].

Jns ocHameHMs CHENHaTM3HPOBAaHHOTO KaOW-
HeTa 10 OXpaHe TPYyAa pacXobl paboToAaTENst COCTOSIT
13 cTarey 3aTpaT Ha MaTepuallbl U yCTPOICTBa:

1. WHCTPYKIMH, TPOTPaMMBI HHCTPYKTaXa MO
MOKapHO-TEXHUYECKOMY MUHUMYMY;

2. TpeHaxep IO OKa3aHMIO IIEPBOil OMOIIH I10-
CTpaJaBIllNM;

3. cOOpHHUKHU TECTOBBIX 3aJaHUM;

4. aruTHpyOLIMeE TUIaKaThl;

5. oOyuaromue KOMIIJIEKCHI;

6. nwmreparypa.

Taroke K pacxogaMm paboTonaTeneil OTHOCSTCS 3a-
TpaThl Ha KPAaTKOCPOUHBIE KYpPCHI, KOTOPBIE JOJDKHBI
poBOAUTCS coTpynHUKaMu CiryObl 6€30MaCHOCTH Ha
TIPEATPUATHAXK:

1. wWHCTpyKTaX 1o OXpaHe Tpyna Ha paboyeM
MecTe;

2. o0yueHue NnepBoi MEJUIIMHCKOM MOMOIIHN;

3. CTaXHPOBKU COTPYAHHUKOB;

4. BBOJHBIN MHCTPYKTaX;

5. mpoBepKy 3HaAHHMH.

B meToanky pacuera pacxomoB Ha oOydeHue, 1e-
peoOydeHue M TOBBILNICHHE KBaTM(UKALUU MO 0e3-
OTIaCHOCTH M OXpaHEe TpPyJa BKIIOYEHBI CIEAYIOIINE
(dbopmybL.

OcHoBHas (opmyIna pacdera 3aTpaT Ha 00ydeHne
OXpaHe TpyAa Uil KOMMEPUYECKUX OpraHu3alui:

> 3arpar = Nj*P 1)
I'ne
Ni- KonmmyecTBO paGOTHHUKOB IS TPOXOXKACHUS
kypcos IIK

P — crommocTs 00ydaronux y4eOHBIX IPOrpaMM

Janee cneayer BHIOU3MEHHUTh OCHOBHYIO (op-
MYy C y4€TOM OIpPEACNICHHBIX KaTeropuil paboTHU-
KOB, KOTOPBIM HAaJI0 NMPONTH 00yueHHE M KOJINYECTBO
WM3Y9eHHBIX YacoB ¢ BeIJaueii cepTuduraTos (Tabnmma
3).

Tabmuua - 3

Oo0HoB1eHHBIC GOPMYJIBI pacyeTa 3aTPaT Ha 00y4eHHne

Ilepuoa mnpoxoxxacHus o0y-
Kareropuu PHOJL TP a M dopmyra pacyera KomunyectBo yacos
YeHHS
HE peke OJHOTO pasa B TPHU
1 p JIHOTO P TPY s sarpar = Nip*P 72
roga
He TOo3JHee OJHOT0 Mecsla
2 A . H > 3arpat = Nj*P 40
CO JHS Ha3HAYEHHUs
3atpaT = Niz*P
3 HE peXe OHOTO Pasa B rof. 2 3a1p 3 40
3atpaT = Nig*P
4 HE peXXe OJJHOTO pa3a B rol. 2. 3a1p “ 40

Takum 06pa3oM, Hy’)KHO BKITFOYATh KaXKIBIA TOJ B
OI0/KET 3aTpaThl HA OCHAICHHUE M MOAJCpP)KaHue Ma-
TepHaIbHO-TEXHUIECKON 0a3bl KaOMHETa 1O OXpaHe
TpYyZia, yroJIKOB OXPAHbI TPY/a CPEICTBAMH HArJISAHOM
arUTaIMM U TEXHUYECKUMU CpeCTBaMH 00y4eHus (To-
BTOpPSIEMCS, HUKaK He 3aKyIKa 1mkados u cToos) [8].

CronMocTh 00ydaromux yu4eOHBIX NPOrpamm 3a-
BUCHT OT (OpMBI OOyUICHHsI: B O9YHOUN (HopMe UITH JH-
CTaHI[MOHHO IT0 CETeBOW TexHoyioruu B "on-line" pe-
KUMe.

Y4eOHbIe EHTPB UMEIOT MaTepPHATbHO-TEXHH-
YecKyro 0asy:

1) yaeOHbIi Kacc (COOCTBEHHBIN WM apeH]Tye-
MBIi), OCHAIIIEHHBIN ay/n0-, BUJICOTEXHUKOH;

2) KOMIBIOTEPHI ISl TECTHPOBAHMS,

3) HarsIIHBIE TIOCOOMS 1O PAa3JIMYHBIM TEMaM
0o0y4eHus;

4) yueOHO-METOJUUECKIE MaTepHalIbl (TIepHO-
JTUYECKUe U3JaHus).

s opranmsanuu yaeOHOTO Ipomuecca IpH Au-
CTAaHIIMOHHOM OOY4eHUH HEOOXOOUMO HaIu4ue Yy
y49e0HOTO IIeHTpa:

1) oOpa3oBaTenbHOr0 TOPTalia CO CTPAHHIIAMH,
coZlepXKalMMH y4eOHO-METOINYECKYI0 W OpraHn3a-
LIMOHHO-aIMUHICTPATUBHYIO MH(pOpMannio Juist 00y-
YarOIMXCS U y4eOHOr0 KOHTEHTA;

2) MyJIbTUMEIUHHBIX KJIACCOB C BO3MOXHOCTBIO
nmpoBeneHUsT oOydeHust B "on-line" pexume (BH-
JeOKOH(pEepEHITNH) Yepe3 ceTh HHTepHeT[6].

Pe3tomMupyst Bcé BEIIEN3II0KEHHOE, MOXKHO COp-
MYJIMPOBATHh HCCKOJIBKO BBIBOJOB!

1. [eiicrByromue [IpaBuia u cpoku IpoBeACHUS
00y4eHHsl, ”HCTPYKTUPOBAHUS U ITPOBEPOK 3HAHMUIL 110
BOTIpOcaM 0€30TaCHOCTH M OXpaHBI TpyJa paOOTHUKOB
ot 2015 roza TpeOyroT nepecMOTpa U BHECEHUS CyIIe-
CTBEHHBIX U3BMEHEHUH U JAOMOTHEHUH.

2. Ilpu cocraBieHun Oro/DKETa PpacxoioB Ha
OXpaHy Tpy/Jia KOMIITAaHUH JJOJDKHBI OBITH BKITIOUEHBI 3a-
TpaThl Ha 00y4YEHHE U TIOBBIIICHHE KBATN(UKAUH pa-
OOTHHKOB, 3aTPaThl HA TEXHUUECKOE OCHAI[EHNE KaOu-
HeTa/yroika 1Mo Oe30MacHOCTH W OXpaHe Tpyda, a
TaKKe 3aTpaThl HA KPaTKOCPOYHBIE KYPCHI.

3. Hcxopsd n3 MEXIyHapoOAHOTO OIIBITA, OTede-
CTBEHHbIC Y4eOHbIE IIEHTPHI, CIEHHATM3UPYIOLIHECs
Ha 00y4eHHH 0e30MaCHOCTH M OXpaHe TPYy/a, JODKHBI
OBITH aKKPEUTOBAHHBIMH TOCYIapCTBEHHBIM YIIOJIHO-
MOYEHHBIM OPraHOM W MMEThb COOTBETCTBYIOLIHE Pa3-
PELINTENBHBIE TOKYMEHTHI IJIsl cepTH(UKannu padboT-
HHKOB.
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DEVELOPMENT OF THE INVESTMENT PROCESS IN VTB BANK (PJSC).
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Konnede mnozoyposreso2o npogeccuonanvbho2o oopasoeanus
Poccuitickoii akademuu HapoOoHozo xo3aiicmea u 2ocyoapcmeenHou cydcowvl npu Ipesudenme PO

(Poccus, 2.Mockea)

PA3ZBUTHUE HHBECTUIIMOHHOT' O ITPOLIECCA B BAHKE BTB (ITAO).

Abstract:

The article discusses the development of the investment process in the bank. The analysis of the investment
process in VTB (PJSC) is carried out. The main financial indicators related to securities and investments are
considered, which allowed us to draw conclusions about the growth of investments in VTB (PJSC).

Annomauus:

B cmamve paccmompeno pazsumue unsecmuyuonnozo npoyecca 6 banxe. Ilposeden ananus uH8ecmuyuoH-
noeo npoyecca 8 BTH (IIAO). Paccmompenvt ocnosHble punancosvie nokazamenu, céa3aHHble ¢ YeHHbIMU OyMa-
2amMu U UHBECMUYUAMU, KOMOpble NO380IUIU COeNams 8618006l 0 pocme ungecmuyuti ¢ BTH (I140).

Kniouesvie cnosa: UHeeCmuyuoHHbsle npodykmbl, akyuu, 06]11/!2(1141/!1/{, 6p0K€pCKI/HJ cuem, naeesoti uneecmuyu-

OHHBIIL YOHO, MOP2oB8ble PUHAHCOBLLE AKMUBDI.

Keywords: investment products, stocks, bonds, brokerage account, mutual investment fund, trading financial

assets.

[Ty6muunoe akunonepHoe obmectso BTE (ITAO)
- cucTeMoo0pa3yroIasi KpeIUTHAsI OpraHu3alus, OfHa
u3 KpynHeimmux B Poccuiickoit @enepanuu. Bosrnas-
JSeT OJHOMMEHHYIO TpYIIy, KOTOpas BKIIOYAeT
cBbime 20 GUHAHCOBBIX CTPYKTYP B 17 cTpaHax Mupa.

VY 6anka BTB (ITAO) ectb mupokast auHeika 6aH-
KOBCKHX IPEITIOKEHUH, KaK ISl (PU3NUECKUX JIMIL, TaK
U i opuandeckux aun u UII.

YV BTB (ITAO) ecTb crienuanbHO MOOHIIBHOE TPH-
noxkerue it naBectunuii «BTh Mou MHBecTummmy,

KOTOpOE CIENIaHO OYEeHb KOM(MOPTHO, B HEM IPHUCYT-
CTBYET CTaTHCTHKA POCTa MHBECTHIIMHA MO OOJBIIHH-
CTBY HPOJYKTOB OaHKa, OMpka CO BCEMH UMCHUSIMHU
IEHBI aKIus, oOauranui, BajJroThl, HNHOCTPAHHBIX aK-
nui, pprouepcoB. B taHHOM NMPHUITOKEHUH MOXKHO CIe-
JaTh OCCIUIATHYIO aHAIMTUKY MOPTQEIs HWHBECTUIIHH.
Tax >ke IpHUI0KEeHHUE SIBIIIETCS OECIUIATHRIM U Ha HETO
MOJKHO MOCTaBUTh ITAPOJIb, YTO J0OaBIIeT O€30MacHO-
CTH TIpUJIoxkeHuto [9].



https://adilet.zan.kz/rus/docs/K1200002050/history
https://strategy2050.kz/ru/news/51993/
http://uis.unesco.org/sites/default/files/documents/metadata-global-thematic-indicators-sdg4-education2030-2017-en_1.pdf
http://uis.unesco.org/sites/default/files/documents/metadata-global-thematic-indicators-sdg4-education2030-2017-en_1.pdf
http://uis.unesco.org/sites/default/files/documents/metadata-global-thematic-indicators-sdg4-education2030-2017-en_1.pdf
http://uis.unesco.org/sites/default/files/documents/metadata-global-thematic-indicators-sdg4-education2030-2017-en_1.pdf
https://astobr.com/articles/kakie-zatraty-na-kratkosrochnoe-obuchenie-rabotnikov-uchest-v-byudzhete-predpriyatiya/
https://astobr.com/articles/kakie-zatraty-na-kratkosrochnoe-obuchenie-rabotnikov-uchest-v-byudzhete-predpriyatiya/
https://astobr.com/articles/kakie-zatraty-na-kratkosrochnoe-obuchenie-rabotnikov-uchest-v-byudzhete-predpriyatiya/
https://doi.org/10.24412/2520-6990-2022-8131-30-34
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VYV Bbanka BTB (ITAO) ouens mmupokas JuHeHKa
WHBECTHINI, IPE/ICTABICHHAs Ha PUCYHKE |.

Nusecturmonnsie npoaykTsl BTH (ITAO)

HMuaBecTULIMOHHOE CTpa-

AN

OO6auranuu

EBpoobnuranuu

Dounarl

Axnun

Baimrora

Pucynok 1 — Hneecmuyuonnwie npooykmsl BTH (IIA0)

AKIIME — MOXHO 3apabaThIBaTh Ha YBEIHMYCHHUH
CTOMMOCTH aKIMH W BBIIUIAYCHHBIX TUBUIACHIAX, Tpe-
HMMYIIECTBO JAHHOTO MPOAYKTa 3aKII0YAeTCs B TOM,
YTO B AKIMAX BBICOKAs MOTCHIMAIbHAS JOXOAHOCTb,
HU3KUI MOPOT BXOJA, IOXOJ 3a CUET BBHIIUIATHI TUBH-
nenaoB, Tak ke BTB (ITAO) npemiaraer exenHeBHbIN
ro100p akiyst B cBoeM npuinoxxennu «BTh Mon nHBe-
CTHLIMMY, TOKYIATh aKIIMU MOXHO OOJIBIIIOrO KOJIMYe-
CTBa KOMITAaHMH, caMble KpyHHblE M3 HuX: ['azmpom,
Mastercard, Netflix, Apple, PBK u np.

BTB (ITAO) perymsipHO BBHITyCKaeT OOJIMTAIINH,
KOTOPBIE MOXKET KYIIUTh JII000H, yCIIOBHS JaHHBIX BbI-
ITyCKOB 3aK/IIOYAIOTCS B TOM, YTO KyIOHHBIN JOXOJ CO-
craBysgeT 8%, cpok 364 nHA, MUHMMalbHAs CyMMa HH-
BectupoBanus 10 000 py6., HOMUHATIBHAST CTOUMOCTD
oxHoi obmmranuu 1000 pyo.. [IpenmymiecTBa TaHHOTO
MHBECTHPOBAHUS 3aKJIIOYACTCS B TOM, YTO MOTEHIIH-
aNBHBIN JOXOJ BBIIIE, Ye€M IO APYTUM OaHKOBCKUM
MIPOJIyKTaM, BCErja MOXKHO IIpojaTh Oe3 IoTepu
HAKOTUICHHOTO KYIIOHHOTO JJOX0Ja, TapaHTHS BBITUIATHI
noxona [1].

HHBecTupoBaHue B BATIOTY 3aK/II0YAETCA B TOM,
YTO MOKYIIKa BAJIFOTHI Yepe3 OMpiKy BCeria BBHITOJHEE,
YeM M0 OOBIYHBIM KypcaM, NpeHMYIIEecTBa 3aKiIova-
IOTCSI B TOM, YTO MO’KHO OOMEHHUBATh, KaK yJOOHO, KO-
MHUCCHUH MUHHUMAJIbHBI, ICHBI'M MOXHO BBIBECTH Cpasy.

Tax xe BTb (ITAO) mpemiaraer MHBECTHPOBATh
yepe3 MMC u bpoxkepckuii cuer. UMC unu uHauBUY-
IBHBIA OAaHKOBCKHM CYET XapaKTepeH TeM, YTO ThI IO~
Jy4aenb J0X0J HE TOJIBKO OT MOPT(eEIs HHBECTHIINH,
HO U OT HasoroBoro Berdera (13%), KOTOpbIi JOXOAUT
10 52 000 py6. B rof, HO IPH 3TO YTOOBI TOJTyIUThH BbI-
YeT MHBECTOP JIOJDKEH COOJIOATh YCIOBHS:

1. Hens3s BeiBoauTh neHbru ¢ UUC B Teuenue 3
JIeT;

2. Henb3ss oTkpsiBaTh Oosbie ognoro MUC ox-
HOBPEMEHHO;

3. MakcuMaJlbHO MOHO BHOCHTb
3arox — 1 000 000 py6. [1].

Bpokepckuii cuer nmeer Oojiee MIHUPOKUE PaMKU
nHBecTupoBanus, ueM MVC, HO OH He JaeT HAJIOTOBBIH
BBIUET, HO Yepe3 3TOT CYET MOXKHO MHBECTHPOBAThH B
JIIOOBIE TIPOTYKTHI.

Tax sxe BTb (ITAO) npemnaraet eBpooOIuTanm,
KOTOpBIE MOXO0XM Ha BANIOTHBIA BKJIAA — PETYIAPHO
IUIATSIT IPOLEHTHI B BATIOTE 110 ONPEEICHHOM CTaBKe.
EBpoobinranum, KoTopble HE TOPIYIOTCSl Ha POCCHMH-
CKMX OupXax, MOTryT KyOUTh TOJBKO  KJIH-
€HTHI CO CTATyCOM KBAIH(UIMPOBAHHOTO HHBECTOPA.

Ha UNC

B ctpyktypy BTB (ITAO) Bxoaut ITN® nim nae-
BOH MHBECTUIIMOHHBIH (YOHII, KOTOPBINA TO3BOIISET IIPO-
(beccroHaaM yIpaBisiTh CPEACTBAMH VIS TIOTYUCHUS
Jnoxonaa. MuHNManbpHas CyMMa, KOTOPYIO MOXHO BJIO-
KHTbh, 4TOOBI cTaTh coBiaaensieM — 5 000 py6. [1].

Hna ¢usnyeckux mun y BTB (ITAO) ects nnBe-
CTHIIMOHHOE CTPAaXOBaHHE XHM3HHU, KOTOPOE JaeT BO3-
MOXHOCTH MOJYYCHHA HNOTCHUHHAJIBHO HCEOTPaHUYCH-
Horo noxona u 100% rapanTust BO3BpaTa BIOXKEHHOIO
KaluTajla, NPEerMYIIECTBa 3aKJIIOYAIOTCS B TO, YTO
100% 3amuTa puHaHCOBOTO MOPTQENs, O3 prcKa 1Mo-
TEpU BIIOXKEHHBIX CPEACTB, CTPAaxOBBIE BHIIIATHI 0
300% oT cyMMBI HHBECTHUITHH, IBTOTHOE HAJIOTO00I0-
JKEHHE JOIOJHHUTEIFHOTO WHBECTHIIMOHHOTO J0X0[a,
CTpaxoBbI€ BBIIUIATHI B CIIy4ae yXo/a U3 )KU3HH He 00-
nararorcs HIADJII [1].

CTanOBa)I KOMIIaHHuA OCJIUT KallyuTall Ha ABC 4a-
CTH — KOHCEPBATUBHBIN MOPT(ENb W aKTUBHBIN MOPT-
(enb — ¥ BKIIAJBIBAET UX B Pa3HBIE HHCTPYMEHTEL.

KoncepBaTuBHBIN NOPT(hENs — Cpe/ICTBa MHBECTH-
pyIOTCS B PyOIsIX B MHCTPYMEHTHI C (PUKCHPOBAaHHOM
JOXOJHOCTBIO W O0OECIIeUYMBAIOT TMOJHBIH BO3BpAT
CPEJICTB, BJIOXKCHHBIX B IIPOTpaMMy (AEMO3UTHI, 00IH-
rauuu u T.1.).

AKTUBHBIN IOPT(HENb — CpeACcTBAa HHBECTHPYIOTCS
B BAJIOTHBIC HHCTPYMEHTHI, IIPUBSI3aHHBIE K JIOXO/IHO-
cTr 0a30BOrO aKTHBA, U 0OECIIEYNBAIOT BaM MHBECTHU-
LIMOHHBIA JIOXOM, a TAKXKe J0X0J Ha POCTe Kypca J0II-
napa CIIIA.

Tak ke yCIOBUSAMM JAHHOW MPOrpPaMMBbI SIBJIS-
IOTCSL:

1. Cpox mporpammsl — 4 rona;

2. Bamrora nporpammsl — Pyoiu P®;

3. MunumanbeHblit pazmep B3Hoca — 100 000
pyo. [8].

B naHHOM myHKTE OBUIM PacCMOTPEHBI BCE MHBE-
crunnonnsie poayktel BTE (ITAO) n mana kpaTkast
XapaKTEePUCTUKA KKIOTO MPOJYKTa, U3 YETO MOKHO
cnenats BeIBOA, uto y BTH (ITAO) omHa u3 KpymHEH-
IUX JJMHEeeK MHBecTULuii B Poccuu.

YV GaHKka BBIMYIIEHO MHOTO COOCTBEHHBIX aKIIH,
B KOTOPbIE KIIMCHTHI OaHKa MOT'YT HHBECTHPOBAThH CBOU
neHexHsle cpenctBa. Bunsl akimii bank BTH (ITAO)

mpeacTaBieHbl Ha pucyHke 1 [3].

Ha pucyHnke 2 MOXXHO 3aMeTHTh, YTO Hpeodia-
JAl0T NMPUBUIIETHPOBAHHBIE HMEHHBIE, HEKOHBEPTUPY-
eMble aKIUK 1-Tro THIa, BTOPOE MECTO 3aHSUTM MMEH-
HbIC, HCKOHBCPTUPYEMBIC aKIITUU, CAMYIO MAaJIYIO YaCTb
3aHUMAIOT OOJIUTALHH.


https://broker.vtb.ru/trade/qualified/
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Tak e 4TOOBI OLIEHUTD BEC JOJITOBBIX U JOJIEBBIX
LEeHHBIX Oymar B oOmem o0BnéMe, oOpatuMmcst K Tabd-

muue 1 [3].
25000
21403,79703
20000
15000
12960,54134
10000
5000
3073,905
0
AKLIPIPI, HUMCHHBIC, AKI.II/II/I,HpI/IBI/IJ'IeFI/IpOBaHHI:Ie AKHPIPI,HpHBHJICFHpOBaHHBIe O6J'II/Il"aI.[I/II/I,MJ'IpZ[ mT
HEKOHBEPTUPYEMBIE, MIIPJ WMEHHBIE, VMEHHBIE,
IIT. HEKOHBEPTUpPYEMBIE, 1-T0  HEKOHBEpTUpPYEMbIE, 2-TO
TANA,MJIIpA T THIIA, MJIpA IOT

Pucynok 2 — Konuwecmeso yennvix bymae naxoosuuxcs ¢ oopawenuu BTE (ITAO) 6 2020 2., mapo. wm. [3].

Tab6muna 1
Toprosbie punancoBbie akTuBbl BTH (ITAQO) 3a 2019-2020 rr.
ITokasarenu, 2019 . 2020 r. Otk
MJIH. pYO.
Jlonrossie ieHHbIE OyMaru
OO6nuranyy 1 eBpoOOIUraIlii POCCHACKAX KOMIAHUH 1 OaHKOB 299,8 330,6 30,8
Ob6nuramnmu u espoobnuranuu Poccutickort @enepanmn 60,4 165,8 105,4
OO6nuranyy 1 eBpoOOIUraIiii HHOCTPAHHBIX KOMITAaHUH 1 OaHKOB 13,6 24,9 11,3
Poccwuiickne MyHHIIMTIANIEHBIC OOJIUTalH 18,1 22,3 4,2
OO6nurayy 1 eBpoOOIUraIlii HHOCTPAaHHBIX TOCYAapCTB 4,1 6,4 2,3
Oo6nurarmu [enTpanpHoro 6anka Poccuiickoit @exepannu 20,1 - -20,1
Hroro nonroBelie IeHHBIE OymMaru 416,1 550,0 133,9
JloneBrle IeHHBIE OyMaru 65,8 34,7 -31,1
Hroro ToproBsle UHAHCOBBIC AaKTHBHI 481,9 584,7 102,8
W3 naHHBIX TaOMUIBI 2 U PUCYHKA 3 BHUIHO, YTO Ha 31 nexadpst 2019 roga O6muranuu U eBpooo-

JIONITOBBIE IICHHBIE OyMaru BbIpocid Ha 133,9 mupa.  nuramuu pocCHMICKHX KOMIAHUI U 0AaHKOB B OCHOBHOM
py0., a JoyeBbic IicHHbIC Oymarn Ha ymanu Ha 31,1  mpeicTaBiCHBI JOJATOBBIMHU IICHHBIMH Oymaramu (u-
MIIpA. pyO., 00muit 00bEM TOProBEIX (PUHAHCOBBIX aK-  HAHCOBOTO cekropa. JloyieBbie IeHHBIE Oymaru B Oc-
TUBOB BBIpoC Ha 102,8 mupa. pyO., 9TO TOBOPUT 00  HOBHOM IIPEICTABICHBI IICHHBIMU OyMaraMu eJe3Ho-
ycnemaocta BTE (ITAO). JOPOXKHBIX M METAJLTYprHYeCKIX KoMmanuii [3].
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Pucynox 3 — Topeoswie unancosvie akmuevl BTH (IIAO) 3a 2019-2020 22., mapo. wm. [3].

Ha 31 nexabpst 2020 roga obiauraunu u eBpooo-
JIMTalliy B OCHOBHOM IIPEACTABIIECHBI JOJITOBBIMH LIEH-
HBIMH Oymaramu OaHKOBCKOTO ceKkropa u Qemepain-
HBIMH TOCy/AapcTBeHHbIMH Oymaramu P®. [loneBbie

[IEHHBIC OyMaru B OCHOBHOM IIPE/ICTABIICHBI IICHHBIMU
OymaramMu KOMITAHUH IOBETMPHON POMBIIIIJICHHOCTU H
JIparolieHHbIX METAJJIOB, a TAK)KE KOMIIAHUA BUJHOIO
TpaHcnopTa [3].

Tab6muma 2
HNuBectunmnonnsie punancoBbie akTuBbl BTH (ITAO) 3a 2019-2020 rr. [3
IToka3zaTtenu, MiH. pyo. 2019 r. 2020 r. OTKIOHEHHUsI
I/IHBecmuMoniHme (DMHAHCOBBIE AKTHBBI, MEPEOICHUBAEMBIE 10 2472 852.8 605.6
CIPaBeJIMBOI CTOUMOCTH
WuBecTrnoHHbIe (PUHAHCOBBIE AKTHBBI, B 0053aTEIILHOM MOPSIKE
MIEPEOIICHUBAEMBIC TI0 CIPaBEIITUBON CTOMMOCTH 4Yepe3 MPHOBLIL 34,6 60,3 25,7
WM YOBITOK
WuBecTHMOHHBIE (PUHAHCOBBIC aKTHBBI, OLIEHUBAEMBbIE TI0 aMOp- 285 393 38
TH3UPOBAHHON CTOMMOCTH ' ' '
WHBecTHIMOHHbBIE (PMHAHCOBBIC AKTHBbI, OTHECEHHBIE B KATETOPHUIO
MEPEOIICHUBAEMBIX 0 CIIPABEIMBOM CTOMMOCTH 4Yepe3 MPUOBLIH 6,3 7,3 1,0
WM YOBITOK
HToro MHBECTHUIIMOHHbBIE (PUHAHCOBBIC AKTHUBBI 316,6 952,7 636,1

MHBecTHIIMOHHBIE (PMHAHCOBBIE aKTHBBI, KOTOPHIE
MpeaCcTaBieHbl B Tabnuile 3 U Ha pUCyHKe 4, I3MEHHU-
much B obmeM oObéMe Ha 636,1 MuH. py0. win Ha
300,9%, a UHBECTHIIMOHHBIC (PMHAHCOBBIC AKTHBHI, I1C-
PEOIICHUBAEMBIE T10 CIIPABEAIMBOI CTOMMOCTH 4Yepe3
MIPOYMH COBOKYIHBIH g0X0a Ha 605,6 MiTH. py0. Wiin Ha
345,1%. Tak ke MOXHO 3aMETHTh, YTO CaMyI0 MAIIyIO
YacTh COCTaBJIAIOT MHBECTUIIMOHHBIC (PHAHCOBBIC aK-
THUBBI, OTHECCHHBIC B KATETOPHIO IEPEOLICHUBASMBIX 110
CIpaBeUIMBONH CTOMMOCTH 4epe3 NPHOBLIb WIH YOBI-
TOK, a caMyl0 HauOOJIbLIYIO HHBECTHLIIMOHHBIE (hHHAH-
COBBIC aKTHBBI, IEPEOIICHNBAEMBIE TI0 CIPaBEUTUBOI
CTOUMOCTH.

ITo cocrostauto Ha 31 mexadps 2020 roxa u 31 ne-
kxabps 2019 roma monroBble MHBECTUIIMOHHBIE (prHAH-
COBBIC aKTUBHI (JI0 BBIUETA pe3epBa), BKIIFOYAS 3aJ10-
JKEHHBIE 110 JIOTOBOPAM «PEI0», OTHOCATCS K KaTero-
PpHH KpeIUTHOTO prcka «Onaronomydnasie» (OKY 3a 12
MeECSIIEB).

ITo cocrostamto Ha 31 mexabps 2020 roxa u 31 me-
kabpst 2019 roma cymMma pe3epBa Mo 0KHUIaeMbIC Kpe-
mutHbIe yOrITKH (OKY) M0 monroBeM
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Pucynox 4 — Hueecmuyuonnvie punancosvie akmuevt BTE (ITAO) 3a 2019-2020e, man. py6. [3].

WHBECTHIIHOHHBIM (DMHAHCOBBIM aKTHBaM, Iepe-
OIIGHMBAEMbIX M0 CIIPaBEJIMBOM CTOMMOCTH uepe3
MIPOYHK COBOKYIIHBIA g0X0, coctaBisia 0,1 mummm-
apna pyouieii.

VYkazanusii Berme peseps nog OKY He mpusHa-
€TCs B KOHCOJIUAUPOBAHHOM OTYETE O (PHHAHCOBBIX I10-

JIOKCHHUH, TTOCKOJBKY OaraHCoBas CTOMMOCTH JIOJITO-
BbIX MHBECTHIIMOHHBIX (DHHAHCOBBIX AKTHBOB, Iepe-
OIICHMBAEMbIX TI0 CIPABEAJIMBOW CTOMMOCTH Yepes3
MPOYHIA COBOKYITHBIN TOXO/I, BKIIFOYAs 3aJI0’KCHHBIC IO
JIOTOBOPAM «PETIoy, SIBIISIOTCS X CIPABEITUBOM CTOH-
MocThio [3].

= Z[BHG)KHLIG CpeACTBa, KPATKOCPOUHBIC aKTUBbLI U o0s3aTebHBIC PE3CPBLI

= CpencrBa B OaHKax
= ITopTdens neHHBIX Oymar
Kpenuts! 1 aBaHCcH KIIMeHTaM

= [Ipoune akTUBBI

Pucynok 5 — Ienuvie bymaeu 6 obugem ob6véme akmusos BTH (IIA0) 6 2020 2. [3].

Ilo naHHBIM pUCYHKA 5, MOKHO CHENATh BBIBOJ O
TOM, 4TO LIEHHBIE OyMaru B o0meM 00bEMe aKTHBOB CO-
craBiaaioT 11%, ¥ ¢ KaXIbIM roaoM JaHHBIN MMOKa3a-
TEJb YBEIMYUBACTCS, UYTO MIPEICTABICHO HA PUCYHKE O.
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Pucynok 6 — Pocm yenuvix bymae 6 obwem oowéme akmusos BTH (ITA0) ¢ 2020z. [3].

B 1aHHOM NyHKTE OBLIM PacCMOTpPEHBI OCHOBHBIC
(UHAHCOBBIC TTOKA3aTENN, CBSI3aHHBIC C IIEHHBIMU OY-
MaraMm M HUHBCCTHULMAMU, KOTOpI)Ie IIO3BOJIMJIN CHOC-
JaTh BEIBOJIBI O pocte nHBectuimii B BTh (ITAO).

2. Cucrema unrepuer-6ankunra «BTh Mou Un-
BECTHULIMH» or  BTb (ITAO) - URL:
https://apps.apple.com/ru/app/id1364026756 (mara 06-
pamenus: 03.11.2021).

Budamorpadguyecknii cnmcok: 3. HudopmanoHHO-aHATUTHYCCKUE  MaTepH-

1. HWuadopmannoHHO-aHANMUTHYECKHEe MaTepu-  ansl o¢unumansHoro caiita BTH (ITAO) — URL:

anmbl  odpuimansioro caiita BTB (ITAO) — URL:  file:///C:/Users/nikol/Downloads/Report_Y20_RUS.P
https://www.vtb.ru// (nara o6pamenus: 19.11.2021). DF
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OBA3ATEJBCTB B AO «POCCEJIbBXO3BAHK»

Abstract.

The article discusses the main problems associated with the use of collateral as one of their forms of loan
security. The analysis of collateral transactions in JSC "Rosselkhozbank™ is carried out and a description of the
process of performing collateral transactions in this bank is given.

Auuomauuﬂ. B cmamuve paccmompenvl OCHO6Hble npO6JZeMbl C6A3aHHble C NpUMEHerHuem 3ajiocd, KaxK 00HOU
ux popm obecneuenus kpeouma. Ilposeden ananus sanoeogvix onepayuti 6 AO «Poccenvxo36anky u oano onuca-
HUue npoyecca ocywyecmeienust 3a10206blx onepauuﬁ 6 dannom banke.
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MPEINPUATUNA arpoNPOMBIILIEHHOTO KoMIuIekca. Bxo-
JIUT B MEpEYEHb CUCTEMHO 3HAYUMBIX KPEIUTHBIX Op-
raHu3alui CTpaHbl.

C 2021 romy B OaHKe ICWCTBYIOT IIEIIEBBIE
HaHpaBJ’IeHI/IﬂZ


https://www.vtb.ru/
https://apps.apple.com/ru/app/id1364026756
file:///C:/Users/nikol/Downloads/Report_Y20_RUS.PDF
file:///C:/Users/nikol/Downloads/Report_Y20_RUS.PDF
https://doi.org/10.24412/2520-6990-2022-8131-34-39

36 ECONOMIC SCIENCES /7 «COLLOQUIUM=JOURNAL» #8(131), 2022

— MOJVIEp)XKKA SKCIIOPTa MPOAYKIMU arpomnpo-
MBIIIJICHHOTO KOMILJIEKCa;

— mojuepxxka ¢pepmepcrBa B Poccun;

— 9KocHcTeMa st (hepMepoB.

Jlnist cenbyaH CTano BO3MOXKHO IMOJYUSHHUE JIBIOT-
HBI€ WIIOTEKH M JITOTHOTO MOTPEOHTENBCKOrO Kpe-
aurta. braronmaps sTUM nIeCTBHEM CTajlo0 BO3MOKHO
nproOpeTeHne HeJIBUKUMOCTH Ha celle 10 0YeHb HU3-
Koii craBke (0T 2,7% ronoBsix) [2].

AO «Poccenbxo30aHK» BBIAET KPEAUTHBIE pe-
CYpChl TIPH YCJIOBHH HPENOCTABICHUS 3aEMILHKOM
(TpeTpuM JHMIIOM) OOecreveHHs, YIOBIETBOPSIOIIETO
TpeboBarmsaM banka [1].

OCHOBHOE TPaBWJIO — OOBEKT 3ajlora JOJDKEH
OBITh JINKBUAHBIM. JINKBUJHOCTB 3aJ10Ta BEIPAXKACTCS B
€ro LEHHOCTH Ha TEKYILIEM PhIHKE U B YPOBHE CIpOCa.

[Ipy HEHWCHOJHEHHH 3aeMIIUKOM KPEIUTHBIX 00s3a-
TENIBCTB, OaHK Yepe3 Cy[ B3BICKUBAET 3aJIOTOBBIH 00b-
€KT, TI0CJIEe YEer0 pealn30BbIBaeT ero Ha toprax. Iloiy-
YeHHas ¢ MPOAAXKU NMPHUOBUIb HIET HA TIOKPBITHE YOBIT-
KOB KpeIUTHOH opranusanui [1].

Ha pucynke 1 MoxHO yBHIIETh, 4TO HMeHHO AO
«Poccenpx030aHK» MPUHUMAET B KAYECTBE 3aJI0Ta.

B crygae npuHATHS 6aHKOM IOJI0KUTENIBHOTO pe-
LICHUS, 3aEMIIHK IPHOBIBACT B OTACICHUE KPEIUTHON
OpraHu3aluy ¢ JOKyMEHTaMU.

AO «Poccenpxo30aHK» AeTaeT OCHOBHOU yIIop Ha
aHAJIM3 JOKYMEHTALUH 10 MPEIMETY 3aora U MpoBo-
JIUT OIIEHKY 0OBEKTa 3aJI0Ta JJMYHO — Yepe3 YCIyr'H aK-
KpEIUTOBAHHBIX OLIEHOYHBIX OpraHu3auui [1].

AO «Poccenpxo30aHK» HajaraeT orpaHuueHUs U
Ha c/Iady 3JI0TOBBIX OOBEKTOB B HaeM (apeHnay). bank
3aWHTEPECOBAH B TOM, YTOOBI 3aEMIIIUK

's N
B AO «Poccenbxo30aHK» MPUHUMACTCS B Ka4eCTBE 3aJI0Ta:
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Pucynok 1 — Umywecmeo, npunumaemoe 6 AO «Poccenvxozbanky 6 kavecmee
3anoea [1].

CaMOCTOSITENIBHO CIECIHIT 32 COCTOSHHEM HEIBH-
KUMOCTH, a B CITy4ae ee CAa4yd B apeH]Ty, C 3THM MOTYT
BO3HHUKHYTb MpoosemMsl [1].

[ocnenuss 0cOOEHHOCTD 3a0ra HEJBHKUMOCTH
— 9T0 00fA3aTenbHOE CTpaxoBaHHE UMyIiecTBa. AO
«Poccenpxo36aHK» 3aMHTEPECOBaH B COXPaHHOCTH
00bEKTa, MMO3TOMY 3aJ0roAaTelsIM HNPUXOJUTCS exXe-
roaHO 0(OPMIIATH CTPaXOBOH HOJIKC Ha 3aJI0TOBYIO He-
JBH>KUMOCTb.

WzyuuB nocrarouno mHpopmarmu mo AO «Poc-
CEILX030aHK» MOXKHO ClIeJaTh BEIBOJ O TOM, YTO OaHK
OTBETCTBCHHO IMOJIXOAUT K MIPOBEPKE U OTUCAHHIO 3a-
JIOTOBOTO HMMYIIECTBA TEM CAMbIM 3aHUMasi BBICOKHE
TIO3UIINH TI0 HAJIS)KHOCTH CPENIU IPYTUX OAHKOB.

AO «Poccenpx030aHK» 3aHMMAET BBICOKHE ITO3H-
[IMH HE TOJILKO 10 aKTHBaM U JOXOJaM, a TAK:KE 110 Be-
JUYUHE KPEAUTHOTO MOPTQEIs, MpencTaBleHbl B Tab-
nuare 1.

Tabmmna 1
PeiiTHHT 6aHKOB N0 00beMY KpeIUTHOr0 nopTdess Ha suBapb 2022 roaa [5]
Mecto HanmenoBanue O6aHka CyMMa KpequTHOTO TopTdherns (MIp.
pyo.)
1 Coepbank Poccun 9 595
2 banx «BTh» 3927
3 Anbda-bank 1022
4 I"azpombank 675
5 Poccenbxo30aHk 591
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Pucynok 2 — [luacpamma peiimunea 6anxos no obvemy kpedumnozo nopmepens na sineapeo 2022 20oa (mapo.

pyo.) [5]
Tabnuma 2
CTpykTypa o0ecre4eHHOCTH BbIIaHHBIX KpeauToB B AO «Poccetbxo30ank» 3a 3 roaa [4]
01.11.2019 01.11.2020 r. 01.11.2021 r.
HaunmMeHoBanue mokasa-
MJIpA. VBenuuenue VBenuuenue MJIpA. VBenuueHue
Tesst o MIIpA. pyO. o o
pyo. (8 %) (8 %) pyo. (8 %)
Iennple Oymaru, npuHs-
TeIE B OOECIIEYeHHE 110 544 6,366 553 1,717 570 2,883
BBIJIAHHBIM KPEJAUTAM
VIMyLLECTBO, MPHHATOC B | 1 677 1,161 1682 0,249 1904 15,948
obecrieucHne
HosyueHtbie Tapanthit i | 59 goq 9,405 26 055 23,919 30 567 17,316
MOPYYUTEIHCTBA
HUroro: 23247 - 28290 - 33041 -
90000
80000
70000
60000 30 567
50000
40000
30000 =70 %_%%42 26 055
20000
0 544
Llennsie Oymarwu,
MIPUHSATHIE B HmyiectBo, npuHsTOE ITosydyenHsie rapaHTUd
obecIieueHue 10 B oOecrieueHue U TTIOPYYUTEIBCTBA
BbIJJAHHBIM KpeAUTam
m(01.11.2021 570 1904 30 567
01.11.2020 553 1682 26 055
m(01.11.2019 544 1677 21026
m01.11.2019 01.11.2020 m=01.11.2021
Pucynox 3 — Cmpykmypa obecneuennocmu evioanuvix kpeoumos ¢ AO «Poccenvxozdanky 3a 3 200a (8 mapo.
py0.)
Tabnuma 3
Kpemnuthbiii noprdeanr AO «Poccenbxo3dank» 3a 3 roga [4]
01.11.2019 01.11.2020 r. 01.11.2021 r.
HammenoBanme mokasaTeiis MJIIpI. VYBennue- MJIPZ. VBeanue- MIIpA. VYBenuueHue
pyo. Hue (B %) pyo. Hue (B %) pyo. (B %)
Ef;ﬂm’l TOPHAMHCCIHM =1 1 807 8,109 2100 16,184 2 288 8,964
Kpenuts! puzndeckum aunam 455 8,453 536 17,705 611 13,928
Kpenutsl 6ankam 98 12,553 116 17,458 127 10,041
HUroro: 2360 - 2752 - 3026 -



https://analizbankov.ru/bank.php?BankRegn=3349&BankMenu=check&PokId=3431&Date=2020-11-01
https://analizbankov.ru/bank.php?BankRegn=3349&BankMenu=check&PokId=3444&Date=2020-11-01
https://analizbankov.ru/bank.php?BankRegn=3349&BankMenu=check&PokId=3444&Date=2021-11-01
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Pucynok 4 — Kpeoumnwiii nopmepens AO «Poccenvxosdanxy 3a 3 200a

W3yuuB Tabnuiry 2, MOXKHO YBUJAETh, YTO B IIe-
puon ¢ 2019 mo 2021 rox mokaszarenu 00ecreueHHOCTH
kpenutoB B AO «Poccenpxo30aHK» 3HAUYUTEIBHO H3-
MEHHUJITUCE:

— IICHHBIC OyMaru, NPUHATHIC B 00CCIICUCHHUE 10
BBIIaHHBIM KpeIuTaM, YBEIHMUIINACH Ha 26 MIIpI. pyo.
(4,78%);

— HMYIIECTBO, MPHUHATOE B OOECICUCHE, yBe-
nmruaunnock Ha 227 mipa. pyo. (13,54%);

— TMIOJIyYCHHBIC TapaHTHH W TMOPYYUTEIHCTBA
yBenmumichk Ha 9 541 mupa. py06. (45,38%).

OO0y JMHAMUKY U3MEHECHUST CTPYKTYPBI 00ec-
MEYeHHOCTH BBIOAHHBIX KpeautoB B AO «Poccenb-
X030aHK» MOXKHO PaCCMOTPETh Ha PUCYHKE 5.

B rtabnuue 3 HabOiogaeTcs pocT KPEIUTHOTO
mOpTQeIIsi, 3TO TOBOPUT O TO, YTO BO3PACTAET JOBEpHE
cpeau moTpeduTeeii 0aHKOBCKHX YCIIYT:

—  KpEAUTHI FOPUANYCCKAM JIUIAM YBEINIHIUCH
Ha 481 mupa. py6. (26,62%);

—  KpeauThl (U3MYECKUM JIMLAM YBEIUYHIHNCH
Ha 156 mipn. py6. (34,29%);

— KpemuThl 0aHKaM YBENWYHWINCH Ha 29 MIpA.
pyo. (29,59%).

OO6uryto AMHAMUKY H3MeHeHus1 KpeanTHsIi mopT-
¢dens AO «Poccenbx030aHK» 3a 3 roja MOXKHO pac-
CMOTpPETh Ha PUCYHKE 4.

Hcxons U3 NaHHBIX 110 JABYM TaOIUIa MOXKHO OT-
METHTBb, 4TO OAHK JIeJIaeT ynop Ha KPeJUTOBaHHE IOPH-
JUYECKHUX JIMI, TaK KaK OCHOBHOW JOJIEN KpPEOUTHOIO
noprdens AO «Poccenbxo30aHKy SIBISIOTCS KPEIUTHI,
BBIJJAHHbIE IOPHIUIECKHUM JIHIaM.

W3 mpoBeeHHOT0 aHaIM3a MOYKHO C/IEJIaTh BBIBOJ
0 TOM, YTO OOLIHH YPOBEHb 00ECIICYCHHOCTH KPETUTOB
JOCTaTOYHO BBICOK M BO3MOJKHBII HEBO3BpPAT KpEIH-
TOB, OyJeT Bo3MelleH 00beMOM 00ecTiedeHHs.

AHamm3 CTPYKTYpHI 00ECTIEYeHHOCTH BBIIaHHBIX
KpEIUTOB, KPEAUTHOTO MOpTdens 1 moxazarenen Kpe-
JUTHOTO PUCKA 3a IOCIeIHUEe 3 ToJa KpeIUTHOH opra-
Hu3anuu  AximoHepHoe obmectBo  «Poccuiickuit
CenbCKOX03AHCTBECHHBIN OaHK» CBUAETEIBCTBYIOT 00
OTCYTCTBUH HETaTHUBHBIX TCHACHLMI, CIOCOOHBIX IO-
BJIeYb 32 CO00#1 HEeycTOWYMBOCTh OaHKa Ha (pUHAHCO-
BOM DBIHKE.
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