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I'eone3nueckue pa6OTBI, CBA3aHHBIC C MOHTAa>XOM Q)YHI[aMeHTOB 3JaHus, HpI/IO6peTaIOT BCC
6OJ'ILI_HYIO Ba’KHOCTB B CBA3U C YBCIIMYCHUCM CJIO’KHOCTH U 3TAXKHOCTH HOBBIX CTpOCHHﬁ. TouHOCTB
IIPOCKTUPOBAHUA U pPCaIM3alliU ITPOCKTA B CTPOUTCIBCTBC 3HAYUTCIBHO BO3PACTACT, 4YTO Tpe6yeT
0oyiee TOYHBIX p836I/IBO‘IHBIX W KOHTPOJIBHBIX I'€COAC3UYCCKUX I/ISMCpeHI/Iﬁ. COOTBGTCTBYIOH_II/IG
HOPMBI U IIpaBUJIa CTPOUTCIILCTBA YKA3bIBAOT HA HeO6XOILI/IMOCTb BKIIFOUCHUS B MTPOCKT CIICIIUAJIb-
HOTr'0 paszeiia, HOCBAIICHHOI'O I'€OAC3NYCCKUM pa60TaM. B stom pa3aciic NpeaCTaBJICHBI HO,[[pO6HI>Ie
MCTOJbI BBIIIOJHCHUA I'COAC3UNYCCKUX pa60T, O6CCH€‘II/IB8.I-OH_[I/IX HCO6XO,Z[I/IMYIO TOYHOCTb pcaJin3a-
MU ITPOCKTA.

COBpeMeHHaH TCXHOJIOTUA TPOCKTUPOBAHU A 3JJaHU OCHOBBIBAETCS Ha MCIIOJIb30BAHUH nepco-
HAJIbHBIX KOMIIBIOTCPOB C CIICIUAIIM3UPOBAHHBIM ITPOIr'PaMMHBIM oOecrnieueHreM. ITO MO3BOJISET TOYHO
pacCuUUThIBaTh U ONPCACIIATH IMOJIOKCHUC BCCX 3JICMCHTOB 31dHUA B €IMHOM CHCTEME KOOpAWHAT.



Hayunwii orcypruan « Cmyoenyeckuil popymy. MNe 8 (275), gpespanw, 2024 2.

3HaHHE KOOPAMHAT 3JIEMEHTOB COOPYKEHUS MO3BOJISIET TOUHO BBIYMCIAThH YIJIBI U PACCTOSHUS JJIs
UX pa3MeIIeHUs B 33JJaHHOE MOJI0XKEHUE COTJIACHO IPOEKTY.

CoBpeMeHHbIE T'€0/I€3UUECKUE MHCTPYMEHTBI, TAKME KaK 3JIEKTPOHHBIE TaXEOMETpHI, CYIlle-
CTBEHHO YIPOIIAIOT BHIMOJIHEHUE pa30MBOYHBIX pab0T. OHU MO3BOJISAIOT U3MEPATH HE TOJIBKO YTJIbI
U PACCTOSIHUS, HO M paCCUUTHIBATh IPOEKTHBIEC 3HAYEHMSI YIJIOB, PACCTOSIHUN U IIPEBBILIEHUN IO KO-
opauHataM. Taxoke npuOOphl HO3BOJIAIOT TOYHO ONPEAEIATH MOJI0KEHHE HIEMEHTOB COOPYKEHUS Ha
MECTHOCTU Ha OCHOBE 3TUX JJaHHBIX.

[Iponecc pa3dUBOYHBIX PAOOT ISl CTPOUTENHCTBA 3/IAHHSI HAYMHACTCS C OTPEICIICHUS €T0 OC-
HOBHBIX oceld. OOBIYHO POJIb OCHOBHBIX OCEH BBINOJIHAIOT JIMHUH, OIIPEJENISIONINE KOHTYp 3aHus B
11aHe. OCHOBHBIE OCH 3aKPEILISIOTCS HA MECTHOCTH B IIEPECEUEHUH UX U CTABSITCS CTBOPHBIE 3HAKU
Ha MPOJOLKEHUAX oceil. CBOOOHBIE OT CTPOUTEIBHBIX pAOOT MECTAa Ha PAaCCTOSIHUM HE MeHee 15 M
OT KOHTYpa 3JIaHHsI BBIOMPAIOTCS JJIsl pa3MEIIeHHs T€01e3nYeCKUX MPHOOPOB M MPOBEICHUS U3Me-
pEeHuI.

OpnuM 13 HanboJiee BaKHBIX ITANlOB CTPOUTENHCTBA SIBJIIETCS YCTPOWCTBO (yHIAMEHTa, OT
KayecTBa MOHTa)kKa KOTOPOT'O 3aBUCHUT HAJIEKHOCTh U YCTOMUMBOCTb COOPY>KEHHUSI, a TAK)XKE OTIEIIb-
HBIX €ro KOHCTPYKIIUI U TEXHOJIOTHYECKOro o0opyaoBanusi. BeIOOp METOAMKY U MOCIIE0BATEIBHO-
CTH T€0/IE3MYECKUX paboT MPU MOHTaXe PYHIAMEHTOB 3aBUCUT OT KOHCTPYKLIHMU QyHIaMEHTa, Me-
TO/IOB M CPEJICTB MOHTaXa, a TaKXKE TE€XHOJIOIMHU CTPOUTEIbHO-MOHTAXHbIX paboT. CyliecTBYIOT
pa3nauyHbIe TUIIBl PYHAAMEHTOB, TAKHE KaK CBailHbIE, MOHOJIUTHBIE, COOPHBIE, IEHTOUYHbIE U CIUIONI-
Hble (TumTHBIE). Kaxaplil 13 HUX TpeOyeT COOTBETCTBYIOIIEH METOAUKH I'€0e3NYECKIX pa30uBoU-
HBIX paloT.

B cnyuae cBaiiHbIX ()yHIaMEHTOB, KOTOPbIE UCHOJIB3YIOTCS B KOTJIOBAHAX C MSATKUMH TPYH-
TaMu, reojie3nyeckue paboThl ONPEAENsioT MOCIeA0BaTENbHOCTh pa3MeIlleH!s CBail U crocoObl UX
norpy>keHusi. B 3aBUcHMOCTH OT Ha3Hau€HUsI U BBICOTHI COOPYKEHHUS CBal MOTYT pacroiararbcs B
OJTHOM WJIM JIBYX psafax. /s aetanbHOM pa3OMBKU M 3aKpEIUIEHUS OCEH UCTIONb3YETCs pa3peKeHHas
obHocka. [lepneH MKy IspHBIE OCH ONPEAEISAIOTCS yTEM IIEPEHOCA TOUEK NepeceueH s HaTHYThIX
10 OCH CTPYH Ha IJIOCKOCTb JJHA KOTJIOBAHA.

IIpu pacnonoxeHuu cBail B KycTax Ha JHE KOTJIOBaHAa ONPEAEISIETCS MECTONOI0KEHUE LIEH-
TPOB KyCTOB, @ 3aT€M IIPOBOJIUTCS JIe€TajabHAasl pa30UBKa C UCIOJIb30BAHUEM HECKOJIBKUX PYJIETOK.
Ecnu cBam i psapl cBail HaXoIATCsl Ha OOJIBIIIOM PacCTOSIHUU OT OCeil, OCH MOTYT OBITh IIepeMe-
LIEHbI AJI UX NPUOIKEHMs Wi coBMenleHus. [lepen nmorpykeHueM cBail Ha HUX HaHOCATCS MeT-
POBBIE METKHU.

Taxum o6pazom, reoge3nueckre padboThl IpU MOHTaXe (PyHIAMEHTOB 3/1aHUS SIBJISIOTCS BaXK-
HOW COCTaBJISIOIIEH ITpolecca cTpouTeabcTBa. Heo0X0AMMOCTh B TOYHBIX U3MEPEHUAX U Pa30UBKe
ocell o0ecrieunBaeT HaJIe)KHOCTh U KaueCTBO coopykeHus. [IpuMeHeHre coBpeMeHHbIX reoie3nye-
CKUX MHCTPYMEHTOB U IIPOIPaMMHOI'0 00€CIIeYeHUs 3HAUUTEIBHO 00JIeryaeT u yCKOpsIeT BbINOJIHE-
HHUE dTUX padoT.

Tak kak 0TKa3 HacCTylHaeT He y BCeX CBall Ha OJJMHAKOBOM Iy OMHE, TO3TOMY Or'OJIOBKHU 3a0UThIX
CBaill HaxoAATCs Ha pa3HbIX oTMeTKax. [locie 3a0MBKU CBail Ha OroJI0BKK T€OMETPUUECKUM HUBEIIH-
POBaHUEM HAHOCAT IPOEKTHYIO OTMETKY cpyOku cBail. Ilocne cpyOku BeayT HCIOJIHUTEIbHYIO
CbEMKY, ONpeAEsisi MECTOIOJIOKEHHE IEHTPa 3a0MTOI cBau OTHOCUTEIBHO oceil 3n1anust. [l yno0-
CTBa CbEMKH Pa30MBOUYHBIE OCH, IPOXOIAIIME 110 LIEHTPY CBall (Hanpumep, pyu OJHOPSIIHOM UX pac-
MIOJIO’KEHHMHM), CMEIAI0T NapajlyieIbHO caMoil cebe M ChbeMKy BEIyT OT CMelleHHOoM ocu. Ha ucnon-
HUTEIBHOM uepTexe IU(paMu MOKa3bIBAIOT BEIMYMHY CMELICHUs ILIEHTpa OroJOBKa CBaW OT
MIPOEKTHOI'O MOJIOXKEHMs, OTKJIOHEHHE ero (PakTU4eCKOM OTMETKH OT MPOEKTHOM, MOKa3bIBAIOT
HamnpasiieHue cMmeleHus. [Ipu pacnosokeHun cBaili BHE CTBOPOB OCEM CBEMKY BEIYT HEIOCPEN-
CTBEHHO OT 3TUX OCEH, IPUYEM U3MEPEHMSI BEAYT WM OT LIEHTPA Or0JI0BKa CBaH, UJIM OT I'paHel cBan
C MOCJIEAYIOIIUM IIPUBEIECHUEM PACCTOSHUMN K LIEHTPY cBau. JloNyCTUMbIE OTKJIOHEHUS CBail KBaj-
paTHOro, MPSAMOYTOJIBHOIO M KPYIVIOTO CE€YEHMs OT MPOEKTHOIO IMOJOXKEHHS B IIJIAHE HE JIOJIKHBI
npeBplaTh 0,2 CTOPOHBI MM IMaMETpa CBad MEPHEHIUKYISIPHO K OCH CBAifHOTO MOJIS U BJIOJIb OCH
psana—0,3d.
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MononuTHbIe (yHIAMEHTHI YCTPAUBAIOT 110 CBATHOMY OCHOBAHHIO U HEMOCPEACTBEHHO I10 JHY
KoTiioBaHa. Jjis ux 6eTOHUpOBaHUsI He0OX0MMa onaixyOKka. ITO — IBOWHOE Orpa)JACHUE U3 JIOCOK,
BHYTPEHHHE pazMepbl U (hopMa KOTOPOIO COOTBETCTBYIOT NMPOEKTHBIM pa3MepaM U (opme pyHaa-
MEHTA.

I'eone3nyeckue pa3oMBOYHBIE PAaOOTHI IPU YCTPONUCTBE MOHOJIUTHBIX JICHTOYHBIX (yHIaMEH-
TOB 3aKJIIOYAIOTCS B YCTAHOBKE ONaTyOKH B IIPOEKTHOE IMOJIOKEHHE B IUIaHE U IO BbicoTe. YUepes
TOYKH 3aKpEIJICHUSI OCHOBHBIX U Pa30MBOYHBIX OCEW HAa OOHOCKE HATATMBAIOT CTPYHBI, C KOTOPBIX
JI0 JJHa KOTJIOBAaHA OITyCKalOT MOJBM)KHBIE OTBEChl. OTHOCUTENIBHO OTBECOB MOHTUPYIOT U 3aKperl-
JISIOT UIUTHI ONaidyOKU B IJIaHE 10 BCEMY MEPUMETPY 3[AaHUS U BJIOJIb pa30MBOYHBIX Ocel. 3aTeM
MOJIOKEHHE OMaTyOKH KOHTpOIMpYIoT. CMelieHne oceid omaiayOKH OT MPOEKTHOTO IOJIOKEHHS HE
JIOJDKHO IpeBbIIaTh 15 MM, yMEHbILIEHHE BHYTPEHHETO pa3Mepa B MONEPEYHOM CEUEHUU HeE JI0IyC-
KaeTcsl, yBEJIMUEHHUE HE JI0JDKHO MPEBBIIATh 5 MM. BepTukaabHOCTh 0onanyOKyu KOHTPOIUPYETCs OT-
BecoM. JlomycTuMble OTKIOHEHUS OT BEpTUKAIH He Oojiee 5 MM Ha 1 M BBICOTHI, HO He Ooiiee 20 MM
Ha BCIO BBICOTY OMAITyOKH.

¥YcTaHoBKa onaryOKH 10 BBICOTE BBIMOJIHAETCS HUBEIUpOoM. [Ipruuem, eciu ecTb BO3MOKHOCTb,
TO JKEJIaTeJIbHO BEPXHUH cpe3 onanyOKH yCTaHaBIMBAaTh HEMOCPEICTBEHHO HA MPOEKTHYIO OTMETKY
Bepxa (yHnamenTa. Eciau Takas BO3MOXKHOCTb OTCYTCTBYET, TO JJISl IOCIIEIYIOIIEr0 OETOHUPOBAHUS
Ha BHYTPEHHIOIO I'paHb ONadyOKH BBIHOCAT OTMETKH BepXa OETOHMPOBAaHUS M KOHTPOJBbHBIE OT-
METKH, pacroiiokeHHble Ha 0,1 M Bblnie otMeTku OetoHupoBaHus. KOHTpoabHBIE OTMETKH MOIH-
CBIBAIOT U pacroJjararT uepe3 3-4 M 1o nepuMeTpy M B yriiax onaiayOku. B Toukax Bepxa OeToHH-
poBaHMs 3a0MBAIOT I'BO3AM W HATATMBAIOT IIHYP, 10 KOTOPOMY YKJIaJbIBaloT OeToH. Pasmerky asns
YKJIaJIKH apMaTypbl BEITIOIHSIOT OT BHYTPEHHUX TpaHel onanyOku ¢ To9HOCThI0 20-30 MM oTHOCH-
TEJIBHO MPOEKTHOT'O TOJIOKEHUSI.

YcTaHOBKY onaiyOKH B IJIaHE TAK)K€ MOKHO BBIIOJHATH CIOCOOOM ONTUYECKOTO BHU3HPOBA-
HUS, a 10 BBICOTE — OT 3apaHee YCTaHOBJICHHBIX Yepe3 3-4 M 10 MEPUMETPY MASKOB U PEUKH C YPOBHEM.

[Tocne cxBaTpiBaHUS O€TOHA OMaigyOKy CHUMAIOT M BBIMOJHSIOT HCIIOIHUTEIBHYIO CHEMKY, B
nporiecce KOTOPOH MOBEPXHOCTh (hyHAAMEHTA HUBEIUPYIOT B MECTax MEPECEUCHUsI OCEH U MO BCei
JuInHEe ¢ marom He 6osee 3 M. CHOBa MEPEHOCAT OCH Ha MOBEPXHOCTh (QYyHAAMEHTA U U3MEPSIOT
OTKJIOHEHHSI ocu (yHIaMeHTa OT pa3OuBouHOM ocu. [lodydyeHHbIE pe3ynbTaThl MCIOJHUTEIHHON
ChEMKH HaHOCAT Ha cxeMy. DyHAaMEHTOM JJisi BO3BEICHUS BHICOTHBIX 3JaHUN U COOPYKEHUHU CITy-
*aT (yHIaMEHTHBIE IUTUTHI UM MOHOJMTHBIE POCTBEpKU. OnanyOKy 1 ux OETOHUPOBAHUS yCTa-
HABJIMBAIOT OT CTPYHBI, 0003HAYAIONIEH OCh, ITyTeM MPOESKTUPOBAHUS €€ Ha THO KOTJIOBaHa OTBECAMHU.

AHaNOrMYHbIE UCIIOJHUTENIbHBIE ChEMKH BBITIOIHSIOTCA U PU KOHTPOJIE PyHAAMEHTOB B BHJIE
MEPEKPECTHBIX JICHT U PeOPUCTHIX IITUT. PocTBepKOBbIe (PyHIAMEHTHI U MOHOJIUTHBIE TUIUTHI U3Me-
PSIOT TOJBKO MO BHEUIHEMY ra0apHUTy U HCIOJIHHUTEIbHAs CheMKa JOJDKHA BBIMIOIHATHCS C TOYHO-
cThi0 0,2 BEJIMYMHBI, TOMTYCKAEMOM ITPU MOHTAXE.

CriocoObl ycTaHOBKH (DyHJIaMEHTOB O] HECYyIlMe KOJIOHHBI 3aBHCST OT OCOOCHHOCTEH MX
ycrpoiictBa. [lox xene300eToHHBIE KOJIOHHBI Hanbosee pacnpoCcTpaHeHbl PYyHIAMEHTHI CTAKaHHOTO
CTYIIEHYATOI0 TUIIA, BHITIOJIHSIEMbIE U3 COOPHBIX AIIEMEHTOB WJIM MOHOJIUTHBIC. [IJis yCTaHOBKU Me-
TaJUIMYECKUX KOJIOHH Yallle BCEro MPUMEHSIOT MOHOIUTHBIE (yHIaMEHTHI CTakaHHOTO THa. OcHO-
BaHHUEM Ui (PyHAAMEHTOB O]l KOJIOHHBI MOTYT CITy’)KHTh €CTECTBEHHOE OCHOBAHHE, MOHOJIUTHBIC
TUTUTHI U POCTBEPKH WUJIH APyTHEe BUABI PyHIaMEHTOB. /{7151 ycTaHOBKU CTaKaHHBIX (DYHAaMEHTOB 101
OTJICJIbHBIE KOJIOHHBI Ha €CTECTBEHHOM OCHOBAaHHWU HEOOXOJMMO BBIKONATh KOTJIOBAH MO KaXKIbIN
ctakaH. Takue QpyHIAMEHTHl IPUMEHSIOT MOJ 3AaHUS HEOONBIIONW ATAXKHOCTH, MOATOMY, KaK Ipa-
BUJIO, KOTJIOBAHBI 1101 HUX HernyOokue. BHauane cmoco60oM ONTHYECKOTo BUBMPOBAHUS Y Kpasi Kax-
JIOTO KOTJIOBaHA BBIHOCST OCH CUMMETPHH (PyHIaMEHTa M 3aKPEIUISIOT KOJIbSIMH C HACEUKAMH WJIH
3a0UThIMH TBO3sIMU. [Ipy HeOoNMbIIMX pa3Mepax 37aHMs 110 BCEM OCSIM HATATHUBAIOT MPOBOJIOKHU IO
obHocke. [Tocne ppIThsl KOTIIOBaHA Ha KOJIbSX HATATMBAIOT CTPYHBI U OTBECAMU MEPEIAIOT OCH B KOT-
J0BaH. B KOT/IIOBaHe coriacHO pa3MepaM ONOPHOH IUIMTHI pa30MBAOT YETHIPEXYTOJIBHUK U 3aKpen-
JISFOT YTJIBI KOJBSIMU. 3aT€M MPOBOJIOKH CHUMAIOT U YCTaHABJIMBAIOT OJIOK (DyHIaMEHTa, OPUEHTHPYS
yTJIBI €70 1o KONbsM. [Ipu He0OX0AMMOCTH MOKHO BOCCTAHOBUTH CHOBA OCH U TIPOBEPUTH MTPABUIIb-
HOCTb YCTaHOBKHM 0JIOKA [0 HAHECEHHBIM Ha HEM PUCKaM.
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VYcranoBka (pyHIAMEHTOB 101 KOJIOHHBI HA MOHOJIUTHBIX IJIUTAX BBITOIHIETCS 1O Pa3OoUThIM
3apaHee OCsM Ha MOBEPXHOCTH IUIUTHI 1 HAHECEHHBIM MOHTA)KHBIM PUCKaM Ha I'paHsAX CTaKaHa.

MoHONMUTHBIE CTaKaHHBIE (YHIAMEHTHI IO XKeJIe300€TOHHBIE KOJIOHHBI OETOHUPYIOT B TAKOM
nopsake. CHayasia BBIHOCST OCH Ha JIHO KOTJIOBaHA. 3aTe€M yCTaHABIMBAIOT onainyOKy. B mianosom
MOJIOKEHUH HIMTHI ONMANTYOKH YCTaHABJIMBAIOT aHAJIOTUYHO ONMAIyOKe JICHTOYHBIX ()yHJAMEHTOB H
3akpersiioT. Ha creHku onamyOKu BBIHOCAT IPOEKTHBIE OTMETKH JIHA cTakaHa. [Ipu OeToHupoBaHUM
HEOOXOIMMO CIIETUTh, YTOOBI OTKIIOHEHHS OT IMTPOEKTHOTO MOJIOXKEHHS B TUIaHe He TpeBbImaii 10 Mm.

Ecmu dynmameHnT ycraHaBnmBaeTcs Ui MOHTa)Ka METAJUTMYECKUX KOJIOHH, TO B Tene (yH/a-
MEHTa OETOHHMPYIOT aHKEpHBIE OOJNTHI UL UX KperuieHus. MecTomnonokenne 00ITOB B IUIaHE U IO
BBICOTE JIOJKHO B TOUHOCTH COOTBETCTBOBATH PACIIOJIOKEHHUIO OTBEPCTUH B OalliMaKke KOJIOHHBL. AH-
KEpHbIE OOJNTHI yCTaHABJIMBAIOT B OMATYOKE MO OCSM, BHIHECEHHBIM Ha HIUTHI onainyOku. Mx moso-
KEHHE KOHTPOJIHMPYIOT B MPOIIECCE 3AJTMBKM OETOHOM U B ClIyyae HaJOOHOCTH KOPPEKTHPYIOT.

TouHas ycTaHOBKa aHKEPHBIX OOJITOB OTHOCUTENIHLHO pa30MBOYHBIX OCEH TOCTUTAETCsl MpUMe-
HEHUeM KoHAyKTopa. OH IpeacTaBisieT cCOOOH JKECTKYI0 METaNIMYECKYI0 WIH JIEPEBSIHHYIO pamy C
OTBEPCTHUSIMU JJIs1 aHKEPHBIX 00JTOB (11a0JI0H).

Konaykrop ycraHaBiIMBarOT Ha IPOEKTHON OTMETKE ONalyOKH, OCH €ro COBMEUIAIOT C pa3ou-
BOYHBIMU OCSIMH U 3aKpEIUISIOT B TAaKOM MOJOXEHUH. B OTBepCTHsI CHU3Y NpPOAEBAIOT aHKEpPHBIE
OONTHI M HAa POEKTHOM BhICOTE (PUKCUPYIOT raiikamu. OnanyOKy 3amoJHSIOT OETOHOM.

[To oxoHYaHUU yCTpOHCTBA PYHIAMEHTOB O] KOJIOHHBI TAK)KE BBIMOIHSAIOT CTIOTHUTEIbHYIO
CBhEMKY, Pe3yJIbTaThl KOTOPOI 0TOOpakaroT Ha cxeme. J{7is 3Toro Ha pyHIaMEHTHI BHOBb IIEPEHOCAT
ocu 31aHusl. [lonoxeHne BCioMoraTeIbHbIX OCEH OMpeNeNsitoT IPOMepaMu OT BBIHECEHHBIX CTPYH-
HBIM WJIM ONTHYECKHM CIIOCOOOM OCHOBHBIX ocel. Eciu 3akperuienbl Ha 0OHOCKE U BCIIOMOTraTeb-
HbI€ OCH, TO UX TaKX€ BBIHOCAT ONTUYECKUM IyTEM WJIM MPU MOMOIIM CTpyHbL. OcH MapKupyroT
TOHKOM 4epToii Ha OETOHHOM MOBEPXHOCTH U OKPAIINBAIOT Kpackoil. PaccTosHUS MeX Ty aHKEpPHBIMU
OosiTamMy, 3aKJIaJHBIMU YaCTSIMHU U OTMETKH JTHA CTaKaHa MJIM OMOPHBIX IIOBEPXHOCTEH ONPENEIIOT
¢ TOYHOCTHIO 110 1 MM. Pa3mepsl pyHIamenTa u ero yacteit uamepsior 10 1 cMm.
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PYBPUKA

«TEXHUYECKHUE HAYKW»

PA3BPABOTKA POBOTOTEXHHUYECKOI'O
KOMIIVIEKCA OBCJIY’KUBAHUSA BETPOI'EHEPATOPOB

bamanun Poman /Imumpuesuu

cmyoeHnm,

Mockosckuii I'ocyoapcmeenHblli mexHU4ecKuil yHugepcumem
um H.O. baymana — MI'TY um H.D. baymana,
P®, 2. Mocksa

AnHoTanus. B crathe Obuta pacCMOTPEHBI COBPEMEHHBIE TEHICHIIMH UCTIOIB30BAHUS U TIEpe-
X0/1a Ha AJIbT€pPHATUBHBIC UCTOYHHUKH dHEpruu. [IpenmyiiecTBa BBeIeHUSI POOOTOTEXHUKH, aCTIEKThI
peMOHTa U 00CITyKMBaHUs BeTporeHepaTopoB. [IpousBeneH paz0oop CylIeCTBYIOUIMX aHAJIOTOB PO-
60toB. [IpemoskeHa KOHCTPYKIHS B (PYHKITMOHATBbHAS cXeMa Oy IylIero poOOTOTEXHUYECKOTO KOM-
IeKca.

KuoueBnble cioBa: Berporeneparop; poOOT BEpTUKAIBHOTO TIEPEMEIIICHUS; ATbTEePHATHBHbBIC
WCTOYHUKHU SHEPTHH; TUarHOCTHKA BETPOTEHEPATOPOB; POOOTOTEXHUUECKUM KOMILIEKC.

BBenenue. B coBpeMeHHOM MUpE 3JIEKTPOIHEPTHUS — 3TO HEOThEMJIEMas 4aCcTh HAIIIETO CyIlle-
cTBoBaHMs. 3a nociuenHue 20 JeT ypoBeHb MOTPeOIEeHUS dJIEKTPHUUECTBAa BO BCEM MUPE BBIPOC Kak
MHUHHMYM B JiBa pa3a. B Poccuu 3a 2021 mpon3BoacTBO U OTPeOICHUE JIEKTPOIHEPTUN COCTABUIIO
nopsiaka 1157,1 mupa kB1/4, uro Ha 5,4% Gosblie, 4eM B mponuioM roxy [1].

Bonpuryio yacth BeIpabOTaHHON SHEPTUU MOTYYAIOT C TOMOIIBIO TETUIOBBIX AJIEKTPOCTAHIU M,
a umeHHo 69,6 % ot ob6mero oobema (1o nanubM 2019 roga). TormmMBOM 7151 ATUX AIEKTPOCTAHIIHMA
SIBJISIETCSl HEPTSHOM ra3, KAMEHHBIN yTroJib, IPUPOJIHBIN a3 U Ipyryue roprovme BemecTna. BemecTsa,
oOpa3yroluecs BO BpeMsl CrOpaHusi JaHHBIX BHUJIOB TOIUIMBA, CYIIECTBEHHO BJIUSIOT Ha 3KOJOTHIO
BCEH IJIAHETBHI.

Hcxons u3 TeHaeHuu pocta o0beMa HeOOXOAUMOM SHEPruM, a TakKe MaryOHOro BIUSHUS
MIPOJYKTOB CTOPaHUs TEIUIOBBIX AJIEKTPOCTAHLIUN U CKOPOT'O UCTOIIEHHUS UX 3aI1acOB, Bce OOJIbIIIE U
0oJbllle CTPaH paccMaTPUBAIOT BO3MOXKHOCTH IE€peX0/ia Ha albTepHATUBHbIE UCTOYHUKUA SHEPTHUH.
AJbTepHATUBHBIE UICTOYHUKHU SHEPTUH — 3TO BO3OOHOBJISIEMbIE SHEPTETUUYECKHE PECYPCHI, KOTOPHIE
MOJTy4aroT OJ1aroaps UCHOIb30BAHUIO THAPOIHEPTUH, SHEPTUU BETPa, COJTHEUHOM SHEPTUH, FeoTep-
MaJbHOW 3HEPruH, OUOMACCHl M SHEPTUU MPHIMBOB U OTJIMBOB. B oT/iMYMe OT MCKOMAaeMbIX BUJIOB
TOIUIMBA 3TH MCTOYHHMKH SHEPIHMHM HE HCTOUIAIOTCS, MOSTOMY MX HA3bIBAIOT BO30OHOBISEMBIMH.
Tonpko 3a 2019 rox mo BceMmy MUpPY YCTaHOBJIEHO 0OBEKTOB BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTUU
Ha 200 I'Br.

BetrpsiHbie 25IeKTpOCTaHIIMMU, KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB albTEPHATUBHON IHEPIHH,
MIPEJICTABIISIOT U3 ce0s1 HECKOJIBKO BETPOIIEKTPUUYECKUX YCTAHOBOK COOpaHHBIX B OJTHOM WITU He-
CKOJIbKMX MeCTaX, 00beJMHEHHBIE B OOIIYI0 CeTh. Takue BeTporeHepaTophl HYKAal0TCS B TIOCTOSH-
HOM 00CIy>KUBaHUU U ocMoTpe. Ceifuac 3T0 B OCHOBHOM BBITIOJIHSETCS JIFOJIbMU, OJHAKO JJISl pa3BU-
TUS JTAHHOW OTPACIIM SHEPTeTHKH, a TAKKe ISl CHUKEHUS PUCKOB 3JI0POBBS JIO/IeH, HEOOXOAUMO
MCIOJIb30BaTh POOOTOB.

B xome paboTel BeTporeHepaTopbl TPEOYIOT MOCTOSHHOTO OOCTYXKHBAaHHS U PEMOHTA, MO-
CKOJIbKY TMPEJCTABIIAIOT COOOM CII0KHBIE MEXaHU3MBI, MOJBEPracMble KaK BO3JICHCTBHIO BCEBO3ZMOXK-
HBIX arpecCUBHBIX aTMOC(HEPHBIX (PaKTOPOB U 3HAUUTEIHHOU BETPOBO Harpy3ke. [iist moaaep kanust
BETPOYCTAaHOBKHU B pab0OYeM COCTOSIHUH HEOOXOIUMO PETYIISIPHO MPOBOIUTH CIIEAYIOIINE POy PhI:
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e [lonHbI OCMOTp U 00CIEI0BaHNE BCETO arperara

e YacTU4YHBIN U NOJIHBIA PEMOHT MEXaHUYECKUX YCTPOMCTB, & TAKKE IIEKTPUIECKOU U DIICK-
TPOHHOW HaYUHKH

e [lepuoaMUYHBIN PEMOHT WM 3aMEHA JIONACTEN

e PeryispHbIil OCMOTpP Ha HaJIM4YKUE KOPPO3UU U MPOBEPKA KAUECTBA KpeIIeHUs (OTCyTCTBHE
HE MOAKPYUYEHHBIX 00JITOB)

e YucTKa U MOMKa BCEH BETPSIHON yCTaHOBKHU

e JlomonHuTENBEHBIE HEOOXOAMMBIE MEPOTIPUSTHSI IO IEMOHTAXXKY M YCTAaHOBKH JIOTIOTHUTEIb-
HOTO 000pYTOBaHUS

Jlisi HEKOTOPBIX W3 JAHHBIX HPOIEIYpP MOXKHO HCIOJIB30BaTh POOOTOTEXHHKY, YTO CyIIe-
CTBEHHO MOJHUMET 3()(HEKTUBHOCTH CAMOCTOSITEILHON pabOTHI M YIPOCTUT 3a/1a4y OOCITy>KMBaHUS
BETPOrE€HEPATOPOB.

CyumecrBylomue aHajaoru. Ha mnanHbIii MOMEHT CyIIECTBYET HECKOJIBKO POOOTOB CIIOCOOHBIX
y4acTBOBAaTh B IIPOLIECCE 00CITYy)KMBaHUSI BETPSKOB.

Amnrnuiickas kommanus Ore Catapult pazpadoTaia po6ota ciocoOHOTO MPOBOIUTE 00CIIEI0BA-
HHUE BETPOreHEePaToOpPOB MPAKTUUECKH CaMOCTOSATENIbHO. DTOT poOoT MMeeT HazBaHue BladeBug [2].
Janusiii poboT pazpadateiBasics ¢ 2014 roga crnenuanbHO IS BBEJCHUSI B MOPCKYIO BETPOIHEpre-
TuKy. OH npejacTaBiseT u3 cels MLeCTHHOroro podoTa, CHabKEHHOTO MPUCOCKAMU JUIsS KPETJICHUS!.
JlaHHast KOHCTPYKITHUS OblIa BRIOpaHa UCXOS U3 OCOOCHHOCTEH CTPOSHHMS JIONACTel BETPOTEHEPaTOPOB,
Jlonmacti UMEIOT KpyTriyto (popMy B TOM MECTE, II€ OHU COEAMHSIOTCS C POTOPOM, U CILUIIOIIMBAIOTCS
Jasblie 1o AiauHe jJonactu. Bug pobota 6e3 10moHUTENbHBIX 00BECOB MpeICTaBIeH Ha puc. 1.

Pucynox 1. BladeBug 6e3 o6secos

Jliia obHapysxeHus 1eeKTOB U MUKPOTPEIINH Ha MOBEPXHOCTSX JIOMACTe U OCHOBAHUM BET-
PSKOB, poOOTa CHAPSKAIOT CHENHATBHBIMU OOPTOBBIMHU Kamepamu U aatdukamu. Kommanus Ore
Catapult yreepxmaer, uro BladeBUG MoeT CHU3UTh 3aTpaThl Ha TEXHHUYECKOE OOCITYy)KHBAHHUE H
pemoHT Ha 30-50 mpoLEeHTOB, MTOCKOJIbKY OH MOXKET padoTaTh B MOTOAHBIX YCIOBHIX, KOTOpPbIE He-
BO3MO>KHBI JJIs1 JTFOJEH, KOTOPBIM MPUXOJUTCA CITYCKAThCs MO JIOMACTSM JIJIsl IPOBEACHUSI IPOBEPOK.

HccnepgoBarenu U3 HEMELUKOTO MHCTUTYTa MPOU3BOJACTBEHHOM SKCILTyaTallid U aBTOMaTU3a-
uu OpayHrodepa 3anHTEPECOBATICH TPOOIEMOH 3arps3HEHUS U TIOJIOMKH BeTporeHeparopos. [1o-
aTOMy OHHM pazpaboranu podora Riwea Blade Cleaning [3] crtocoOHOTO BBIMOIHATH 3a/1a4y TEXHHU-
geckoro oOcmyxuBanus. OH mpeacTaBiseT u3 ceds poO0Ta, U3TOTOBICHHOTO U3 apMHUPOBAHHOTO
CTEKJIOBOJIOKHOM ILIACTHKA, OCHAIIEHHOTO MH(PAKPACHBIM U3Ty4yaTelleM, KOTOPhI OTBOIUT TEILIO
K IOBEPXHOCTH JIONACTEN POTOpa, TEIIIOBU30PHON KaMepOi BBICOKOI'O pa3pellieHUs], KOTopas peru-
CTPUPYET TEMIEPATYPHBIN PeXUM, yIIbTPA3BYKOBOM CUCTEMOUN M KaMepOil BHICOKOTI'O pa3pelieHusl.
Po6oT nepenBuraercs ¢ IOMOIIBIO BEPEBOK, 3apaHee 3aKperIeHHBIX Ha BETporeneparope (puc.2).
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Pucynok 2. Buewnuii 6uo u nepemewienue poooma RIWEA

Po6oT MOkeT MoAHATHCSA M0 JIONAacTU MOIIHOCTBIO 5 MBT (65 M ~ 70 M) npumepHo 3a 12 mu-
HYT, TaK KaK OH MOKET JIBUTaThCsl BEPTUKAIBHO cO ckopocThio 0,1 M/ c. Bo BpeMst 3TOro BHINOIHSIET
OUYHUCTKY JIOTIAaCTEH BETpOreHepaTopa, pa3OphI3ruBasi BOAY C MOMOIIBIO CHEIHATIbHOTO BOJOMETA.
Kaxxnast ouricTka ¥ ycTaHOBKA Ha JIONACTh 3aHUMAIOT 20 MUHYT, I03TOMY, YUUTHIBas BCE BpeMsl, He-
00X0uMoe JJIs ATOM MPOLEAYpPHl, A 3aBEpILIECHUs] MPOLEaypbl OUYUCTKU TpedyeTcst Bcero 64 mu-
HYTHI Ha OJIHY JIONIaCTh. DTO MO3BOJISET CAKOHOMUTH BPEMsI OUHUCTKU Ha 3 yaca 10 CpaBHEHHIO C pyd-
HOW OYMCTKOM.

IIpennosxkenHblii TexHu4eckuil koHuent. s (QopMHUpOBaHUS TEXHHUYECKOIO KOHIIETITA
ObUTH IPUHSTHI CEAYIOINE YCIOBHS: BHITIOJIHEHUE CEPBUCHOTO OOCITYKMBaHKE, 8 UMEHHO BHEIIHUI
OCMOTp M JUArHOCTHUKY, MHOXECTBA BETPOT€HEPATOPOB PACIIONIOKEHHBIX B MOJIE, TO €CTh B HEMO-
CPEACTBEHHOM JOCTYIHOCTH.

J171g BBITIOJIHEHHUSA 3314l TEXHUYECKOTO OOCITYKUBAHUS MPEAaraeTcs caeayonnii TeXxHuye-
CKHU KOHIIEIT.

PoGoToTexHn4YeCKnii KOMILIIEKC, COCTOSIINI U3 ABYX po00TOB. [IepBrIii po6oT: TpaHncmopTHBIHM
po0OT, MepeIBUraOLIUICs C OMOIIBIO KOJIEC, CIIOCOOHBIN MEePEBO3UTH TPY3, B KAUECTBE BTOPOIO
poOoTa, OCHaIIEHHBIN CHCTEMOM JIOKAJIbHOH U I1100a1bHONM HABUTALIMK U IOTIOJTHUTEIILHBIM aKKyMY-
JSTOpaMU AJIsl O3apsSAKH BTOPOro po0oTa.

Brtopoii po6oT: CepBUCHBII pOOOT BEPTHKATBLHOTO MTEPEMEIIECHUS, OCHAIIIEHHBIN YIbTPa3ByKO-
BOM CUCTEMOM M KAMEPOH BBICOKOI'O pa3pEeLLICHHUs AJIs1 BBIIIOJHEHUS IMarHOCTUKU BETPOr€HEPATOPOB.

TpancniopTHbIif poOOT mpencTaBisieT U3 ceds Mmoaodue 3JIEKTPOMAIIMHBI, CaMOCTOSTEIIBHO
YIPABJISIOLIEH CBOUM JIBUKEHHMEM, JIJIsl 3TOTO B KOPITYC YCTAHABJIMBAETCS 3JIEKTPOJBUIATENb, IS
JBUKEHHUS [0 MIPSIMOI U NMPpHUBOJIA 1715 oOecrieueHust MaHeBpoB. K 00MOTKaM 31eKTpoABUTaTesl MO-
KJIFOUEHA CUCTEMA YIIPABJICHUSI IBUTATEIEM, KOTOPAsl, B CBOIO OUEPE/lb, 10JIYy4aeTCsl CUTHAJIbI yIIpaB-
JICHUS U3 TTIaBHOM cUCTeMbI ynpaBiieHUs. POOOT ocHallieH cOOCTBEHHBIM aKKyMYJISITOPOM, CIIOCO0-
HBIM K 3apsiIKe HEMTOCPEACTBEHHO OT BETPOTreHEPATOPOB C MOMOIIBIO MpeoOpa3oBaTes, MUTAIOIUM
BCE CHUCTEMBI, a TAK)Ke MEepeIatoINM 3aps] 6osiee MaIeHbKOMY 10 00bEMY aKKyMYJISITOPY, AJIS MO-
3apsaKu BTOporo pobdoTa. Jliist rinobansHOro morucka MapiipyTa B cucteMy 3ajnoskeHa kapta BOC, ms
JIOKAJIbHOT'O MTOMCKA MapLIpyTa B clyyae HEMPEABUIECHHBIX 00CTOSTENbCTB MPUCYTCTBYIOT JaTUUKU
MOJIOKEHUSI U PAcCTOsIHUS. Takxke TPaHCIOPTHBIM pOOOT OCHAIIIEH BHEUTHUMHU KaHAJIaMH CBSI3H, IS
YCTaHOBKH COEIMHEHUS U MOJIyYE€HUs KOMaH/ C JIOKAJIBHOTO LIEHTpa CBA3HU. [[71s1 B3auMOIEHCTBUS CO
BTOPBIM pOOOTOM HEOOXOJUMO YCTaHOBUTH 3aXBaT ¢ MOAbEeMHHMKOM. [lanmee Ha pucyHke 3 Oyzaer
npeacTaBieHa (PyHKIMOHAIbHAs CXeMa JaHHOTo poboTa:
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Pucynok 3. @ynKyuonanvnas cxema mpancnopmHuozo poooma

CepBHCHBIN pOOOT MIPEACTABISET U3 Ce0sl BEPTUKATHLHOTO POoOOTa CO CKOJB3SIINM YIUIOTHE-
HueM. MexaHnyeckasi cucTemMa JaHHOTO TUIIa POOOTOB MPEJCTABIISET U3 ce0s1 KOPILyC B BUJE Iepe-
BEpPHYTOH Tapesiky, 0J0Ka BO3YIIHOrO Hacoca, OJ0Ka ABUTaTesel, BKIIOYAOIMIMX IBa MOTOpa I0-
CTOSSHHOTO TOKa M J[Ba KOJ€ca MU CKOJIB3SILIEro YIUIOTHEHMs, KOTOpPO€ HaXOAWUTCS Ha HIKHEN
MIOBEPXHOCTH poOOTa, a TAK)KE HEOOXOAUMO UMETh KaMepy pa3peKeHUsl, HaX OJISI1y0CsS BO BHYTPEH-
HEel MOJIOCTHU Kopmyca. YTNpaBJsSIOTCS MPHUBOJIAa Hacoca M KOJIEC ¢ TOMOIIbIO CUCTEM aBTOMaTH4e-
CKOTO yNpaBJICHUS JBHKEHUEM, KOTOPbIE B CBOIO OUEPEIb YIPABISIOTCS IIABHON CUCTEMOM yIpaB-
neHus. Po6oT ocHailleH coOOCTBEHHBIM aKKYMYJISITOPOM, 3apsiKaeMbIM OT TPaHCIIOPTHOTro poboTa. OH
TaK)Ke CHa0XeH yJIbTPa3ByKOBOW CUCTEMOM M KaMepoil BHICOKOTO pa3pelieHus], Kak /Ui COOCTBEH-
HOTO TEpeMEIIeHMs], TaK U JUIsl BBIMOJIHEHHUS JUAarHOCTUKU BeTporeHeparopa. Mmerorcs kaHaibl
CBSI3M U CIIELHAJIbHBIE BBIEMKH JUISl 3aXBaTa TPAHCIOPTHOTo pobota. DyHKIMOHAIbHASA cXeMa JIaH-
HOT0 poOoTa npejcTaBieHa Ha puc. 4.

Onepaman H Howam claau |<—)| Fnafuos CAY H LAY dhxenis |

Brawnss e

Pucynox 4, d’yHKquHaJlea}l cxema 6epmuKaibHoO2o p060ma

3akaouenne. B X0A€ BBIIIOJIHCHHUA IIPOCKTA ObUIH pacCMOTPCHbI TCKYIIUEC TCHACHLIUHU HC-
MOJIb30BAHUA AJIBTCPHATUBHBIX UCTOYHUKOB SHCPIUHU, BOBMOKHOCTHU U IPCUMYIIICCTBA BBCACHUS PO-
6OTOT6XHI/IKI/I, CYHICCTBYIOIIIHME aHAJIOT'U. A Takxe MMpCIJIOKCH KOHLCIIT pO6OTOTCXHI/I‘IeCKOFO KOM-
IIJICKCA I10 O6CJ'Iy>KI/IBaHI/IIO BCTPAKOB.

Cnmcok ureparypsl:

1. Buxkunenusi: MupoBoe morpebieHne SHeprum [DIeKTpoHHBIH pecypc]. — Pexum nocryma:
https://ru.wikipedia.org/wiki/MupoBoe notpebdnenue sHepruu ([lara obpamenus 18.02.2024).

2. BladeBug: Advanced robotics for turbine maintenance [Dnextponnsiii pecypc]. — Pexxum mo-
cryna: https://www.bladebug.co.uk/#story ([lata obpamenus 19.02.2024)

3. Inspection of Rotor Blades [9nexrponnslii pecypc]. — Pesxum nocryma: https://www.iff.fraunho-
fer.de/en/business-units/robotic-systems/riwea.html (/Iara oopamenus 19.02.2024)
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TEXHOJIOTHUYECKHUE BO3MOKHOCTHU YIIPABJIEHUA TEIIJIOBBIMH
KOJEBAHUSIMU TP 3JEKTPOHHO-JIYYEBOM CBAPKE

Casuna Eezenusa I'eopeuesna

cmyoenm,

Cubupckuii 20cy0apcmeenHblil yHugepcument
Hayku u mexrono2uti um. M. @. Pewemnéaa,
P®, 2. Kpacnosapck

Opewenko Tamvana I'ennaovesna

HAYYHbBIU PYKOBOOUMENb, KAHO. MEXH. HAYK, OOYeHM,
Cubupckuii 20cyoapcmeenblil YHugepcumem

Hayku u mexuonocuu um. M. . Pewwemnésa,

P®, 2. Kpacnosapck

DJEKTPOHHO-Ty4eBasi CBapKa — 3TO METOJI COCTMHEHHS METAINTHYSCKUX JIETaJIeH ¢ TTIOMOIIIBIO
SHEPTUH, U3ITyIaeMOU AIEKTPOHHBIM My4YKoM. VICroap30BaHMe 3IEKTPOHHOIO JIyya B KauyeCTBE UC-
TOYHHUKA TEIJIOBOM SHEPTUM BHITOJIHO Ojarojapsi ero mpakTUYECKd MTHOBEHHOM peakilnu, odecre-
YMBAFOIIEH TOYHBIA KOHTPOJIb HAJI MOITHOCTBIO, (POKYCOM U TIOJIOKEHHEM JTyda Ha TTOBEPXHOCTH 00b-
€KTa. ITO MO3BOJISIET OBICTPO KOPPEKTUPOBATH ITH MMApaMETPhl, KOTOPHIE MOTYT BJIHSTh HA TEMIIEPATYPY
Y pacnpeiesieHue TEII0BOW SHEPTHH B CBAPOYHOM BaHHE.

C pa3BuTHEM DdJIEKTPOHHBIX CHCTEM YIPaBJICHHUS JIydOM W TPOTPAMMHUPOBAHHS PEKUMOB
CBapKH TMOSBUJIIUCH IIHUPOKHUE BO3MOKHOCTH JJISI COBEPIIICHCTBOBAHUS TEXHOJIOTHI JIEKTPOHHO-ITY-
4eBOM CBapKH, Mpeasararolye MUPOKU CIeKTp BO3ACHCTBUS Jlydya Ha MOBEPXHOCTh 0OpabaThiBae-
MOH JIeTaju, HalmpuMep, MHOTO(OKYCHYIO U MHOTOJYYEBYIO CBAapKy, KOMOMHHUPOBAHHBIE METOIbI
CBAapKU U MHOroe apyroe. UMnysibcHas MOIYJISIIUS TOKA 3JIEKTPOHHOTO ITy4YKa MPUBOJIUT K U3MEHE-
HUIO pacipeaesieHus yAeabHON TemoeMKocTy. MccnenoBanus mokas3aiy, 4To JJIsl KaX0ro MeTasia
CYIIIECTBYET OMPENCICHHBIM TUANa30H YacTOT MOAYJISIIUHA, KOTOPHIN MPUBOIUT K MOBBIIMICHHUIO (-
(hEeKTHBHOCTH MpOIEcca IEKTPOHHO-TYYeBOM CBAPKH, B YACTHOCTH, K YBEIIMYCHUIO TTyOWHBI MPO-
IJ1aByieHus. Peanuzanyst *MIyJIbCHOM MOTYJISIIANA MOIITHOCTH AJIEKTPOHHOIO My4YKa JOCTUTAETCs Y-
TeM IMOJa4d OTPHUIATENIBHBIX HMMITYJIbCOB Ha YHPABJSIONIMN 3JEKTPOJ TPUOIHOW SIECKTPOHHOM
nymkd. O HAKO BEIOOP MOAXOAAIINX TapaMeTPOB MOIYJISAIIUN JIJIsT KOHKPETHBIX PEKUMOB CBAPKH U
MaTepHuajIoB OKa3ajCs CIIOXKHOM 3a/1aueil n3-3a OTCYTCTBUS UCUEPIBIBAOIINX JTAHHBIX O KOJICOaHUAX
My4Ka B KaHaje TuiaBieHus. VcciemoBanbl konebanusi GOKaIbHOM IIIOCKOCTH Jyda BJIOJIb BEPTH-
KaJIbHOW OocH (IMHaMHu4decKas OKyCHpPOBKA) U UX BIUSHKUE HA (JOPMUPOBAHUE CBAPHOT'O COCTUHECHHUSI
MPU DJIEKTPOHHO-TYyYEBOM cBapke. TeopeTuyeckas OlEHKa ONTUMAIbHOM 4acTOThI JIsl TUHAMUYE-
ckoi (hokycupoBku omnpeaenuia auanazon ot 1 go 200 I'm. OxgHako, MOCKOIBKY MOAOO0P YaCTOTHI
CKaHMpOBaHUs (hOKyca JUIsl KaKJIOTO KOHKPETHOTO CiIydas CBapKH 3aTpPyJHEH, ObUIO MPEIIOKEHO
YBEJIMYUTh YaCTOTY Ha OJIMH-/BA MOPSAIKA JUIsl AOCTIDKEHUS dPQeKTa, aHAIOTHUYHOrO Mapasuiesb-
HOMY 3JICKTpOHHOMY J1yuy. OJIHaKO KojeOaHHs YPOBHS (POKYCHPOBKH IKBHBAJICHTHBI MYJIbCAIIUSIM
YCKOPSIOILIETr0 HAMPSDKEHUs, YTO MPUBOINT K pa3OpbI3TUBAHUIO METaJlIa U 00pa30BaHHUIO MOAPE30B.
Konebanus 351eKTpOHHOTO JIyda 110 Pa3IuYHbIM TPACKTOPUSIM BOJIM3HU CBAPHOTO COCTMHEHHUSI IIPUBO-
JAT K YBEJIMUYEHHIO 30HbI BO3ICUCTBUS JTyya. B pe3ynbprare npu UCIOIb30BAHUM CKAHUPOBAHUS ITyY-
KOM, UMEIOIIUM MOCTOSIHHYIO YIEIbHYI0 TOBEPXHOCTHYIO MOIIHOCTh, U3MEHSIOTCS MTHOBEHHOE U
YCPEIHEHHOE pacIpeAesieHUs IIOTHOCTA MOIIIHOCTH 3JIEKTPOHHOT O Iy4YKa. DTO BIMIET HA THJIPOIU-
HaMUYeCKHE MPOLIECCHI, MOBBINIAET CTAOMILHOCTD MTAPOTa30BOr0 KaHalla U U3MEHIET KOH(PHUTYPALIUIO
CBapOYHOM BaHHBI. [Ipy1 OTHOCUTENBHO HU3KOW YACTOTE CKAHUPOBAHUSI TAPOTra30BbIi KaHaJl OCTAeTCA
MPAKTUYECKU HEM3MEHHBIM, HO TIpHU 00Jiee BBICOKMX YacCTOTaX OH paciiupsieTcs. Takoe U3MEeHEeHHe
(hOopMBI CBApHOTO IIBa TPUBOIUT K MEHBIIIEH BOCTIPUUMYHUBOCTH K 00pa30BaHUIO TPEIINH, KOPHEBBIX
ne(EeKTOB M MPOTSHKEHHBIX TOJIOCTEH.

Haubonee yacTo HCmonb3yr0TCs MPOIOJIBHEIE U MONEPEeYHbIe TPaeKTOpUU KoieOaHuit myya, X-
o0pa3Hble, a TaKkKe JBIKEHHE JTyda T0 JUTUICY, TyTe WM OKPY>KHOCTH. Ba)KHBIM SBIISICTCS U3yUCHUE
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KoJie0aHUH 3JIEKTPOHHOTO JTy4a 10 X-00pa3Ho# TPaeKTOPUH, KOTOPHIE MPEACTABISIOT COO0H KOMOH-
HAIIMIO TIPOJIOJIBHBIX U MONEPEYHBIX KojeOanuii. [IpuMeHenne 3Toi TpaeKTOPHH IS IIePEMEIICHUS
Jyda IpH JEKTPOHHO-TYYEBOM CBapKe MO3BOJISET THOKO PEryIUpOBaTh TEIUIOBOE BO3ICHCTBUE ITy-
TCM U3MCHCHUA yIJia MCKAY JIMHUAMU, CKOPOCTU ABUIKCHUA U aMIIVIMTYAbl OTKJIOHCHUA JIy4a. Hc-
MOJIb30BaHME X-00pa3HbIX KOJICOaHUH TO3BOJISET COKPATUTh aMIUIUTY/y NMKOB TUIABJICHUS TIPH He-
S3HAYUTCIbHOM YMCHBIICHNU UX FJIy6I/IHI)I.

B nocnenHue ropl MUPOKO MPUMEHSIOTCS METOIBI MHOTOJTyYeBOM 1 MHOTO(OKYCHOM CBapKH
C UCIIOJIb30BaHKEM "pacHieruieHus" Tydya Ha HECKOJIBKO TETUIOBBIX MCTOYHUKOB. JTO TIO3BOJISIET CO-
34aBaTb HECKOJIbKO TCIJIOBBIX UCTOYHHUKOB, BBOAAIIUX TCIJIO B PA3JIMYHBIC 30HBI CBAPKH, PACIIOJIO-
JKEHHBIE HA HEKOTOPOM PACCTOSIHUU APYT OT JApyra. Takod MeToJ NO3BOJSAET NPOBOAUTH CBApKy B
HECKOJIbKMX 30HAX OJHOBPEMEHHO, a TAK)KE COYETaTh CBApKy ¢ TepMOOoOpaboTKoi. Bpems Bo3neii-
CTBUSI JIy4a BBIOMpAETCs TaKUM 00pa3om, yToObI 00pa30BaiCs Mapora3oBblil KaHall, KOTOPBIN coxpa-
HsETCsI 0J1aroaapsi BEBICOKOM 4acTOTe CKaHUpOBaHuUs. TakuMm oOpa3om, cozmaetcs ekt MHOTOoITy-
YEBOW CBapKH.

CrnenoBarensHO, TENEPh BOBMOKHO MCIOIB30BaTh METOJI MHOTOJIYYEBOI CBApKH IS H3TOTOB-
JICHUSA I/I3I[CJ'II/II\/'I, I'IC HECKOJIBKO CBAPHBIX HMIBOB HAXOJAATCA HA pa3HbIX BbICOTAX. C uCIoIbp30BaHUEM
O)IHOJ'[y‘-ICBOI\/JI CBApPKH 3TH BBl MOT'YT OBITH CBApCHEBI IO OTACIIBHOCTHU. HpI/IMCHeHI/IC TEXHOJIOTHUU C
MHOFO(l)OKYCHBIM JIYYOM IMMO3BOJIACT OJHOBPEMCHHO BBINNOJIHUTE 3TH HIBBI C OIITUMAJIBHBIM ITOJIOKE-
HueM (oKyca ANEKTPOHHOTIO JIyya.

Cnmcok Jureparypsbl:
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HOJA3EMHBIE XPAHUJIMIIIA T'A3A:
OBIIME NPEACTABJIEHUSA U 3BHAYEHUE

Tapaciox Apmém Anekcanoposuu

cmyoenm,
Tromenckuii Unoycmpuanvrulil Yuueepcumem,
P®, 2. Tiomens

Kones /K. M.

HAYYHbBIU PYKOBOOUMED,
Tromenckuti Unoycmpuanvrulil Yuueepcumem,
P®, 2. Tiomens

AnHoTanud. [Tog3eMHbIe XpaHWINIIA ra3a UTPAIOT BaXKHYIO POJIb B SHEPI€THYECKOM CEKTOPE,
o0ecrieurBasi yCTOMUMBOE CHAOKEHUE T'a30M BO BpeMs MHUKOBOTO cIpoca U o0ecreurBasi COXpaH-
HOCTb 3arnacoB. B gaHHON cTaThe IpecTaBiIeHbl 00IIKe PEICTaBICHUS O MOJ3EMHBIX XpaHWINIIaX
ra3a, UX 3Hau€HUe U BKJIaJl B SHEPreTUUECKyI0 HHPpacTpyKTypy. PaccMaTpuBatoTCsi OCHOBHBIE TUIIBI
MOA3CEMHBIX XPaHUJIWI] I'a3a, MPUHIUIIBL pa60TI>I 1 BO3BMOXXHOCTH UCITIOJIB30BAHU .

Abstract. Underground gas storage facilities play an important role in the energy sector by
ensuring a reliable gas supply during peak demand and maintaining supply security. This article pre-
sents an overview of underground gas storage, its significance, and its contribution to the energy
infrastructure. The main types of underground gas storage, their operation principles, and potential
uses are discussed.

KuroueBble cj10Ba: Mo3eMHBIC XPaHUIIUIIA T'a3a, SHEPIETUICCKUN CEKTOP, CHA0KEHUE Ta30M,
3arachkl, TUIIbI XPaHUJIWII, ITPUHIIUIIBL pa6OTBI, HCIIOJIB30BAaHUC.

Keywords: underground gas storage, energy sector, gas supply, reserves, storage types, opera-
tion principles, utilization.

[Toxzemunie xpanunuma raza (I1XI7) nmpeacrasistor co0oil crienMalbHO CO3/TaHHBIC PE3EPBY-
apbl B IOPUCTBIX M TPELIMHOBATHIX FOPHBIX MTOPOJIaX, KOTOPbIE UCIOIB3YOTCS ATl XpAaHEHUs U30bI-
TOYHOTO r'a3a B IEPUO/IbI €r0 MAKCUMaJIbHOI'O IPOU3BOICTBA U IOCTABKH ITOTPEOUTEIISIM B IIEPUO/IbI
IIUKOBBIX Harpy30K. OHU UIPalOT BaXKHYIO POJIb B 00eCIIeYeHNN CTA0MIIBHOCTU M HAaJIeKHOCTH Ia3o-
CHa0XKEHUs, a TAK)Ke B MUHMMHU3aLUU KojeOaHU 1IeH Ha ra3 Ha phIHKE.

1. OGmue npeacTaBieHUs O NOJ3EMHbBIX XpaHUIUILAX ra3a

ITonzeMHBIEe XpaHWININA ra3a MPEICTAaBISAIOT COOON CI0XKHbIE MHKEHEPHO-TEXHUYECKHue 00b-
€KTbl, KOTOpPbIE€ BKIIIOYAIOT B €05l CIIEAYIOIINE OCHOBHbIE 3JIEMEHTHI:

e VYuacTKu JUIs 3aKauKH rasa;

VY4acTku ¢ HarHeTaTeIbHBIMU CKBAKUHAMU;
VYyacTku oTO0pa rasa;

Y4acTKH ¢ SKCIUTyaTallMOHHBIMU CKBaXMHAMU;
. 3Hau€HHE MOJ3EMHBIX XpaHWINL] ra3a

3HaquI/Ie IIOJI36MHBIX XPAHUJIMIL I'a3a 3aKI0YAETCS B CIEAYIOLIEM:

ObecnieueHne CTaOMIBHOCTH U Ha/IeKHOCTH razocHa0keHus: [IXI mo3BoIsIOT CriaxuBaTh ce-
30HHBIE KOJIeOaHusl moTpebsieHus Ta3a, o0ecreurBas paBHOMEPHOE CHaOKeHHe oTpeduTenel B Te-
YEHHE BCEro roja.

CHmxenue koneOanuii neH Ha ra3: [IXI' momoraroT ctabuIM3UpoBaTh LEHBI HA T'a3, TaK Kak
OHHU 00€CTeYrBaOT BO3MOKHOCTh XPaHEHUS! M30BITKOB Ia3a B MEPHUOJ HU3KUX LIEH U ero oToop B
IIEPHOJ] BBICOKUX LIEH.

[ToBblmenne rubKkocTy U 3((HEeKTUBHOCTH 3HEpreTrueckoi cucremsl: Vcnomnp3oanue [1XIT
MO3BOJISIET PETYIMPOBATH 00BEMBI IPOU3BOIUMOr0O U MOTPEOIIIEMOro rasa, a Takxke o0ecreynBaTh
BO3MO’KHOCTb OBICTPOrO NMEPEKIIOYSHNS MEX/Ty Pa3INYHbBIMU HCTOYHUKAMU SHEPTUU.

N. e o
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3. Tumbl MoA3eMHBIX XPAHWINII Ia3a U UX XapaKTePUCTUKU

CYH_ICCTByeT HCCKOJIBKO TUIIOB MOA3CMHLIX XpaHWJIUII Ir'a3d, KOTOPLIC OTJIMYAOTCA 110 CBOUM
XapaKTCPUCTUKAM U YCIIOBUAM HCIIOJIB30BAHU AL

I"a3okonneHcaTtHpie Xpanwinma: OHU TPEACTaBIAI0T cO00i MycTOThI, 00pa30BaHHbBIE B pe-
3ynbTaTe TOOBIYM ra3a U KOHAEHCAaTa U3 HeJp 3EMIIH.

BOI[OHOCHI)IC XpaHuiaoia: O1H XpaHWjdiia Co3Jar0TCsA B BOJOHOCHBIX I'OPHU3OHTAX, I'’IC a3
XpaHHUTCS B BUAE CBOOOTHOTO Ta3a WM PACTBOPEHHOTO B BOJIC.

JIpocoaepkamue xpaHunumia: B 3TUX XpaHuiaumax ra3 XpaHuTCS B TOJIAX MHOTOJETHUX
MEP3JIBIX TTOPOI.

4. Texuonorun CO3aaHHA U SKCILTyaTalluy MOJA3CMHBIX XPaHUJIUII I'a3a

Co3manue M dKCIUTyaTalysl MOJA3EMHBIX XPaHWIUII Ta3a TpeOyeT MPUMEHEHHsI COBPEMEHHBIX
TEXHOJIOTUH U 000pYI0BaHMSI, TAKUX KaK:

CkBaxxuHHOE 000pyZoBaHue: BkitoyaeT B ce0si HACOCHO-KOMIIPECCOPHBIE TPYOBI, KiIamaHbl U
npyroe o0opyioBaHUE /IS YIIPaBJICHUs 3aKauKoi M 0TOOPOM Trasa.

CucteMbl MOHUTOpPUHTA M KOHTPOJS: [103BONISIOT OCYIIECTBIISATH KOHTPOJb 32 COCTOSTHHEM
XpaHWIUIIA, OMPENeNATh 00BEMBI H COCTaB Ta3a, a TAaKXKe OCYIIECTBIISTH YIIPaBJICHUE TPOIECCOM
3aKa4yKky U 0TOOpa rasa.

TexHonornu ouncTku rasa: [IpumeHsroTCs U1 yaaneHus NPUMeCe! 1 BJIaru U3 rasa Iepes ero
3aKa4yKOM B XpaHUJIUIIE.

XpaHeHue ra3oB — 3TO BaKHOE HampaBiieHHe HedTerazoBoi orpaciu. ConpspkeHHBIE ¢ ATOU
3a/1aueit POIIeCCHl MOAPa3yMEBAIOT MO CO0O0H CYIECTBEHHYIO B3PBIBO- M TI0’KaPOOIIACHOCTh. DTOT
(dakT mpuBEN K TOMY, YTO 00ECIEUUTh MPOMBINUICHHYIO 0€30MacHOCTh ATHX MPOU3BOJCTBEHHBIX
00BEKTOB CTAJIO Ha IMIEPBOM MECTE CPEMIU JAPYTHX 3a/1aY.

[To GompIIet YacTh 3TH XpaHWIUIIA TIPETHA3HAYCHBI I XPaHEHUS YTIIEBOJOPOIOB B KUIKOM
Bujie. Cpelu XpaHUMBIX Ia30B MOKHO Ha3BaTh:

1. mpomaH-OyTaHOBBIE CMECH;

2. TIPOTUJICH;

3. mpomnaH;

4. n300yTaH.

B coBpemennom mupe moazemubie xpanuiuiia raza (IIXI) mpeactaBisior co0oil 3TO KOM-
IJIEKChl COOPYKEHUH MH)KEHEPHO-TEXHMUYECKOTO MPOUCXOKJIEHUS B MECTaX, KOTOpPhIE Ha3bIBAIOT
IJ1aCTaMU-KOJIJIEKTOPAMU T€0JIOTMYECKUX CTPYKTYP, TaKKe B TOPHBIX BRIPAOOTKAX, U B BIpaOOTKaX-
€MKOCTSIX, KOTOPBIE CO3/1aHbI B OTJIOKEHHUSIX KAMEHHBIX COJIEH.

[Tocneanue npeaHa3HAUYEHBI JJ1s1 3aKa4KH, XpaHeHus: ot0opa raza snocienctsuu. [IXI" coctour
OOBIYHO U3 y4acTKa Hep, KOTOPbIN OrpaHUYeH TOPHBIM OTBOAOM, CKBKHH Pa3IMyarolInXcs Ha3Ha-
YeHHeM, a TaKXKe CHUCTeM IpelHa3HayeHHbIX AJis cOopa rasza u ero moxaroroBka. B cocrase IIXT
TaKKe MPUCYTCTBYIOT KoMiipeccopHsle 1exa. [IXI" cBoiicTBeHHa JIoKkanu3aus B 001acTsx, rae mno-
TPeOIAIOT Ta3 U BAOJb TPACC MarUCTPATIbHBIX Fa30MPOBOJIOB.

[ToMuMoO HIKEYKa3aHHBIX KPUTEPUEB IS KIIACCU(PUIIMPOBAHUS XPAHHUIIUIIL, UX €Ille ToJpas3ie-
ns10T 1o HazHaveHuto. Koraa pedb uaér o 6ompmnx 06bEMax razoB U BOHHKAET MOTPEOHOCTDH B
CE30HHOW HEPAaBHOMEPHOCTH MOTPEOICHUS ra3oB, TO JAEJI0 pa3pelaeTcs MyTEM CO3/1aHus TOI3eM-
HBIX XpPaHWIHUI B TOPHBIX MOPOAAX, KOTOPBIE 00NaJat0T MPOHUIIAEMOCTHIO, B UCTOIEHHBIX He(TS-
HBIX, FA30BBIX U Ta30KOHICHCATHBIX MECTOPOXKACHUSAX, B TOM YHCIIE U B IJIACTaX, SIBJISIFOIIUXCS UC-
TOYHHUKOM BOJIBI.

Ecnu roBopuTh 0 HEMPOHUIIAEMBIX TOPHBIX MOPOAAX, TO CPEIU TAKUX MOKHO 0003HAYHUThH Ka-
MEHHOCOJIEBBIE, KaK OCHOBHBIE ITOPO/IbI B KOTOPBIX CO3/IAF0TCS MOI3EMHBIE XPAaHWINIIA. DTH XpaHUITUILA
BBICTYTAIOT B POJIM HE TOJIKO PEryJIsITOPOB HEPAaBHOMEPHOCTEN NOTpeOIICHNS Ta3a B OT/IE/IbHbIE CE30HBI,
HO TaK)K€ OHU OTHOCSITCS K CAMBIM ONTHUMAaTbHBIM UCTOUHHKAM YJIOBJIETBOPEHUS CIIpOCa Ha ra3 B MUKH
ero notpebnenus. beps 3a kpurepuii knaccupukanuu [IXI" B mopucThIX miacTax, OCHOBHOE Ha3Ha-
YEeHHUE BBIJICIAIOT Oa3UCHBIE (JIpyroe Ha3BaHUeE: ONEpaTUBHBIC) U PE3EPBHBIC XPAHWIMIIA.

Oneparusnble [IXI" npeaHa3HayeHsb! ISl TOTO, YTOOBI PEryIUPOBaTh HEPABHOMEPHOE OTPEO-
JICHHE Ta3a B 3aBUCHUMOCTHU OT ce30Ha. Eciu JaBaTh UM TEXHHUYECKYIO XapaKTEPUCTUKY, TO MOKHO
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CKa3aTh, YTO UM CBOHCTBEH OTHOCHUTEIBHO CTAOMIIbHBIN PEXHUM 3aKauKd M 0TOOpPa yIiIeBOJOPOIOB.
[Ipennasnauenne pesepBHBIX [IXI' coCTOUT B co3mannu B 6a3e CHKIKEHHOTO ra3a ero 3amaca Ha J1071-
Ui CPOK ¥ OHH UCIOJIB3YIOTCA TOJIbKO B UCKIIFOYHUTCIIbHBIX CIIy4dasax.

Hoaremune xpasanig ]
raso00pPATHMX IPOAYKTON |
no )hl\lll!"“v LU LAY \;m;mvcplsc THKOM nopoyt
XpaHummma B moPHCTEIX Xpammmna
HPOHMIECM N B BCHPOMMILACM X
TOPHBEX 1HOPORIRX TOPHEIX [TOPOJIaX

Mo Cnocody CTPONTEILCTE

Henoas- Henonin- Henons- Meronom Topho-

J0BAMIE JOBANHE WOBAHIC PACTEOPEIHNS EPOXOACCKIM
HCTOIICHHMX HCTOUICHHMX BOROHOCHMX ropHO MOTOOM
FAOBX it HEQITANIIX CIPYKIVD HOPOLLI
FE30OKOH/ICH- MECTOPOK-
CHTIMX Jcuuit
MCCTODOM-
Jenni
M0 BHIY FMOPHMX DOPOJL, B KOTOPRIX O COOPYHBIOTCR
Heckn, Kanmennax Muoroserie- ['une,
HECHRHHKIL COMTh MCpPIaLIc IPAHNT,
FABCCTHIRKH, NOPOJ/IkLI AHTIIPHT,
AHIWIPpHTHL, ITTHRA
[AMHN M AP uap

Pucynok 1. Knaccugukayua noozemuvix Xxpanuiuuy 2a3000pazuslx npooyKmoe

[IpuMeHsisi TEXHOJOTHYECKUN KPUTEpHUd (CTENEeHb MPOSBIEHUS IUIACTOBOW SHEPTHUH) CYIIIe-
ctByeT nonpaszzenenue [IXI' B mopUCTHIX TTacTax Ha BOJIOHAIIOPHBIE M Ta30HANIOpHBIE. BTOpoit Tur,
B OOJIBIIIMHCTBE CIy4YaeB, CO3AI0T HA OCHOBE T'a30BBIX MECTOPOKICHHA, KOTOPHIC UCTOIIEHBI U €ro
IKCIUTyaTaIis OCYIIECTBISIETCS B Ta30HAMIOPHOM PeKUMe. BoioHATTOpHBIN pEeXKUM JIJI HUX aKTyaJleH
JUIIB Korja oToop 3akanuuBaercs. [lepByro rpynmny IIXIT co3matoT B BOJJOHOCHBIX CIIOSIX, KOTOPHIS
paHbIle HE COACPKAIU YIIIeBOIOpo0B. Pexxum skcruryataruu 3tux [IXIT kak mpaBuio ynpyroso-
nonanopHbiii. KonmnuectBo nerictByromux B mupe [IXIT 6omee 600. Mx oOmias akTUBHasE EMKOCTh
cocrapisieT npubausutenbHo 340 mupa M3 . Camble O60mbIe 00BEMBI PE3EPBHOTO ra3a XpaHsT B
[IXT', coopyKEHHBIX HA OCHOBE ra30KOHACHCATHBIX U Ia30BbIX MECTOPOXKACHUH, HAXOSIINXCS B CO-
CTOSIHUH UCTOICHHS. MeHbllel EMKOCThIO 00J1aJat0T COJISTHBIC KAaBEPHBI.

B Poccun aktuBHO BeneTcst paboTa Mo pa3BUTHIO U MOJEPHU3ALNU CYIIECTBYIOLIUX MO3EM-
HbIX Xpanwiuig ra3a. K 2030 roay manupyercs yBenuuuTh 00beM xpanunuin Ha 10-15%, yto mos-
BOJIUT TIOBBICHTH HAJICKHOCTh M CTAOUIILHOCTh Ta30CHA0KEHHSI CTPAHBI.

B mupe Habmrogaercs TEHACHIUS K YBEIHMYCHHUIO 0ObEMOB MOJ3EMHBIX XPaHUJIMII Ta3a, YTo
CBSI3aHO C POCTOM MOTpeOJIeHHUs Ta3a U HEOOXOAUMOCTBIO 00ECTIeUeHHs €r0 CTAOMIBHOCTH U HAJEK-
HocTtu. OKuaaercs, 4To B OIrbKalIIme Tofapl 00beMbI MOA3EMHBIX XPAHWIHII raza OyayT yBeIUYu-
BaTbCs, OCOOCHHO B CTpaHaxX C Pa3BUTOM ra30BOM OTPaCbIO.
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36MHOTO XPaHUJIUIIA ra3a B COJISTHBIX KaBEpPHAX METOJIOM CIIEKTpabHOM 1rymomerpuu // ['eope-

cypcesl. 2016. T. 18. Ne 3-1. C. 186-190.
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NCTOPUSA PAZBUTUSA ITOA3EMHBIX XPAHUJINI I'A3A

Tapaciox Apmém Anekcanoposuy

cmyoenm,
Tromenckuii Unoycmpuanvhwiii Yuusepcumem,
P®, 2. Tromenw

Kones /K. M.

HAYYHbIU PYKOBOOUMED,
Tromenckuii Unoycmpuanvrulil Yuueepcumem,
P®, 2. Tiomens

AHHOTanus. Vcropus pasBUTHA MOA3EMHBIX XPAaHWINIL I'a3a MIPOJIEraeT Yepe3 HECKOJIBKO Jie-
CSTWIETUI U CBA3aHA C IMOCTOSHHBIM YBCIIMUYCHUCM HOTpC6HOCTI/I B I'a30BOM TOIIJIMBEC U HCO6XOI[I/I-
MOCTBIO O0O€ECIIEUUTH €ro HAAC)KHOC XPAHCHUC U IMOCTABKY Ha MNPOTSHKCHHUU BCCro roja. B I[aHHOﬁ
CTaTbC NPCACTABJICH 0630p HCTOPUYCCKOTO pa3sBUTHA MOA3CMHBIX XpaHWJIMII ra3a, HaunMHas C Icp-
BBIX JKCIIEpUMEHTOB B XIX Beke M 0 COBPEMEHHBIX TEXHOJOTHN. PaccmaTpuBaroTcs BaKHBIE BEXU
Pa3sBUTHA, KIIFOUCBBIC TCXHUYCCKUE PCIICHUA U TCXHOJIOTUH, IPUMCHACMBIC B IIOA3CMHBIX XpaHUJIN-
arax rasa.

Abstract. The history of underground gas storage development spans several decades and is
closely related to the increasing demand for gas fuel and the need to ensure its reliable storage and
supply throughout the year. This article provides an overview of the historical development of under-
ground gas storage, starting from the first experiments in the 19th century to modern technologies.
The significant milestones in development, key technical solutions, and technologies used in under-
ground gas storage are discussed.

KiamodeBble ciioBa: IMOA3EMHBIC XpaHWJIMIIA Tra3a, HUCTOPUA pPa3BUTUA, Ta30BOC TOIIIMBO,
HAACKHOC XPaHCHUC, ITOCTAaBKa ra3a, TCXHUYCCKUE PCIICHUA, TECXHOJIOTHH.

Keywords: underground gas storage, development history, gas fuel, reliable storage, gas sup-
ply, technical solutions, technologies.

C naBHMX BpeMEH JIOAM MCKaIM CIIOCOOBI COXPAHEHUSI U HCIIOJIb30BAHUS YHEPIHH, KOTOPYIO
MO>KHO OBUTO OBbI MCIIOJIB30BATh B Jt000€ Bpemsi. OJHUM U3 TaKMX MCTOYHUKOB SHEPTUU SBISETCS
ra3, KOTOpPBIA KCIOJIb3YyeTCs Al 000rpeBa JOMOB, IPUTOTOBJICHHS MUK M OOECIeYeHUs] pabOThI
MIPOMBILIJIEHHOCTH.

B nauane XX Beka ObUIM c/eslaHbl NIEPBbIE MOMBITKA CO3JaHUS MOJ3EMHBIX XPaHWIUIL IS
raza. B 1915 roay B CIIIA ObutH cO3/1aHBI TIEPBBIC XPAHUIIUIIA ra3a B COISHBIX KaBepHax. C Tex mop
TEXHOJIOTUS TOJI3EMHBIX XPAHWIMI] aKTUBHO Pa3BUBAJIACh U COBEPILIEHCTBOBAIACH.

[IpuHrMast BO BHUMaHHUE, YTO MECTOPOXKICHUS T'a3a pacloyoKEHbl HA 3HAUUTEJIbHOM yjiaje-
HUU OT OCHOBHBIX noTpebuteneii raza, OAO «["a3npom» ocyIIecTBIsSET NPOrpaMMy TEXHHUUECKOTO
[IEPEBOOPYKEHUS, PACIIUPEHUs JIEUCTBYIOIIMX U BBOJ B 3KcIUTyarauuto HOBbIX IIXI'. Ora mpo-
rpamMma yCHEIIHO BBINOIHAETCA Ha MPOTSHKEHUU MOCIIEIHUX JIeT. Pa3BUTHE IporpaMmsbl BEAETCS 1O
IBYM HampasieHusiM: 1) Pacimupenue sKcmiryaTupyeMbIX U CTpOUTeNsCTBO HOBBIX [IXI — T.€. yBe-
JTUYEHHUE aKTUBHON €MKOCTU XpaHWIHIL. 2) YBeIUu4eHne CyTOYHOTro 00bemMa 0TOMpaeMoro rasa.

B 2005 roxy mpomomxkanack OmMbITHAs dKCIUTyaTanusi HOBbIX Kaparrypckoro m MycuHCKOTO
XpaHWIHIL, BEJIOCh CTPOUTENHCTBO benHomembsHckoro, Bonrorpaackoro u KammHuHIpaackoro
[IXT", yBenr4eHbI MOIIHOCTH HEKOTOPBIX IEUCTBYIOIIUX XPaHUIUI] (B 4aCTHOCTH, KacuMoBCKoOro u
VYBs30Bckoro). OAO «"aznmpom» pacmupsieT reorpaduio XpaHeHHs CBOETO ra3a 3a npeaenamu Poc-
cuu. B HacTosee Bpems uCnosib3yoTes MOA3eMHbIE XpaHuinila raza B Jlatsuu, Asctpuu, ['epma-
HUU U BenukoOpuranuu.

Pa3Butne u mupokomaciradHoe ucnonszoBanue [1XI, 6e3 cOMHEHN S, TO3BOMSIOT YBETUYHTh
HagexxHOCTh padoTel ECI” Poccun.
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JU1st TOBBIIICHHUS HAJIS)KHOCTH CUCTEMBI ra30CHA0KEHHSI HEOOXO0IMMO pa3paboTaTh HOPMaTHB-
HBI€ I10Ka3aTeIN, KOTOPbIE JOJKHBI ObITH 3aJI0KEHBI €I11€ HA CTaIUU IPOEKTUPOBAHNUS.

3T0 MO3BOJMIO OBl pacueTHO 00OCHOBATH MEPONPHATHS MO MOBBIIICHUIO HAJEKHOCTHU Ta3o-
CHAa0>KEHUS ¥ BBIOPATh ONTUMANIbHBIC PEIICHNUs, N30€KaTh 3HAYUTEIBHBIX YOBITKOB OT yIiepoa, mpu-
YHHAEMOT0 MOTpeduTesiM, u T. 1. Ho, k coxkanenuto, pa3paboTOK IO HOPMUPOBAHHIO TTOKA3aTeNeH
HagexxHocTH ['CI u1st OTAEIbHBIX IKOHOMUYECKUX PaliOHOB U B LIEJIOM I10 CTPaHE HET.

K Ba)XHBIM TEOPETHYECKUM U IMPAKTUUECKUM OTHOCSITCSI BOIIPOCHI B3aUMOCBSI3U Ha/IeKHOCTU
CUCTEM Tra30CHa0KEHUS U yiiepOa il HApOIHOTO X0351CTBa, a B Cily4yae nepe0oeB B ee paboTe Me-
TOJMKA OIpeneNeHus ymepba Ha MPEONpUsATHIX C OrpaHHMYEHHBIM razocHabxkeHueM. LlernecooO-
pa3HO IMPOBECTH HCCIEIOBAHMS MPEXKAE BCETO AJISI MPOMBIIUIEHHBIX NOTPEOUTENEH, sl KOTOPBIX
OrpaHMYEHUS B I0Ja4e raza, 0COOEHHO IO TEXHOJOTUYECKUM COOOPaKEHUSIM, MEHEE KEJIaTelIbHBbI.
B I'CI', xak U B JIpyrux 3HEPreTUYECKUX CUCTEMAX, IEPBOCTENEHHOCTh HOPMHUPOBAHMS OOBEKTa
orpezenseTcs 3aJaHHON TOYKOM 3peHUsI HaZIe)KHOCTH CUCTEMbI U B KOHEYHOM UTOIe€ Y4eTOM HapoJ-
HOXO034HCTBEHHOT 0 yIIepOa OT CpblBa HOPMAIBHOI'0 ra3onorpedaeHus. B3auMocBs3b ATUX SIBICHUM.
Ecnu B HEKOTOPBIX HCTOUHUKAX pa3padbaThIBAINCh OT/IEIbHBIE Y/IEIbHbBIE I0KA3aTeNH, XapaKTepu3y-
IOLIME HAJIS)KHOCTh pabOTHI Ta30BbIX CETEH, TO TPETHS LI€TI0UKa IPEICTABICHHON CXEMBbI II0Ka OTCYT-
CTBYET, TaK KaKk HET YETKOW, BCEMU MPU3HAHHOI METO/IMKH €€ yueTa.

CBOICTBO 00BEKTA COXPAHATH BO BPEMEHU 3HAUEHUS YCTAaHOBJIEHHBIX 3KCIUTYaTal[MOHHBIX T10-
KazaTesnel B 3aJJaHHBIX MpefesiaX eCTh €ro Ha/IeKHOCTb.

Takum 00pa3oM, HOPMHUPOBaAHHE B TOPOJICKOM Ia30BOM XO3sIMCTBe A obecriedeHus Oosee
HazexxHoil paboTsl I'CI" 1OKHO OXBAaTUTH CTPYKTYPY CaMOW CHCTEMBI U OT/IEIbHBIE CE DJIEMEHTHI;
HOPMHUPOBATh YHCIIO MMOTPEOUTENEH CHCTEMBI.

Tax, npu pazpabotke HopMaTUBOB razonorpconenus i I'CIT cHayana HeoOX0aUMO MpoaHa-
JU3UPOBATh CTPYKTYPHBIN pa3pe3 ceTel 3TUX CUCTEM (KacaroIMXCs JaBJIEHUS rasa, T. €. BBICOKOIO,
CPEIHEro U HU3KOr0 JIaBJIEHHUs); JAajee CIeqyeT pa3/IelIuTh CETH Ha 3aKOJIbIIOBAaHHbBIE U TYIIMKOBBIE.
BaKHBIM SBJISIETCS 1 HOPMUPOBAHHUE HAJICKHOCTH TYNHUKOBBIX Ta30BBIX CUCTEM. Tak Kak ropojackas
TYIIMKOBAas PACIPEACIUTENIbHAS CUCTEMA COCTOUT U3 MOCIEA0BATEIBHO COCINHEHHBIX YYaCTKOB Ia-
30IIPOBOJIOB M AJIEMEHTOB O0OPYJIOBaHUS U UMEET €IUHCTBEHHBIN MTyTh MOTOKA I'a3a, TO OTKAa3 3Je-
MEHTA Ha OJJHOM IIyTH JUIA.IOTpeOUTENEH paBHOLIEHEH OTKa3y Bcell cucTeMbl razocHa0xkenus. K ame-
MEHTaM HOPMHMPOBaHMs I'OPOACKON Ta30pacpeeIMTEIbHON CUCTEMBI CIIENyEeT OTHECTH, HAIIPUMED,
T'HJIPABINYECKUE 3aTBOPHI M KOHJICHCATOCOOPHMKH, YCTaHABIMBAEMbIC Ha I'a30IIPOBOJAX B TPYHT,
y3J1bl OTKJIFOHaroIe apmatypsl, a Takxe ['PC u I'PIL.

Pa3Burtue TexHosoruii B obsacti OypeHus CKBaXXMH U CTPOUTENBCTBA MOA3EMHBIX KaMep 103~
BOJIMJIO CO3J1aBaTh 0oJiee KPYIHbIe XpaHUIUILA I'a3a. BakKHBIM 3TarnoM B pa3BUTHH MTOJ3EMHBIX Xpa-
HUJIMIL CTAJIO CO3/JaHUE METOI0OB MOHUTOPUHIA ¥ KOHTPOJIS COCTOSHUA ra3a B XPaHUIIMILAX, YTO 1103~
BOJIMJIO O0ECTIEYUTh OE30IIaCHOCTh €r0 MCII0JIb30BaHMU.

CeroHs noI3eMHBIE XPAHWIIUILA I'a3a SBISIOTCS HEOThEMJIEMOM YacThIO SJHEPTE€TUYECKOU HH-
bpacTpykTypbl MHOTUX cTpaH. OHH MO3BOJISIFOT CIJIa)KMBAaTh CE30HHBIE KoJeOaHMs MOTpeOieHus
raza, o0ecrieunBasi CTaOMJIBHOCTh M HAJIGKHOCTh [TOCTABOK rasza norpedurensim. Kpome toro, moj-
3€MHbIE XPAHUJIUILA UCTIONB3YIOTCS IS JOJIFOCPOYHOI0 XpPaHEHUs ra3a ¢ LEJIbIO €r0 MOCIELYIOIErO
UCIIOJIb30BAHUS.

CoBpeMeHHbIE TEXHOJIOTUH IT03BOJISIIOT CO3/1aBaTh MOA3EMHBIE XPaHWINILA C UCIIOJIB30BAHUEM
Pa3IMYHBIX I'€OJOTMYECKUX CTPYKTYp, TAKMX KAaK COJISIHbIE KaBEpHBI, BOJOHOCHBIE TOPU30HTHI, a
TaK)K€ CTapble MAXThl U Kapbephl.

Kaxkaplii U3 3TUX TUIIOB XpaHWINI] UMEET CBOM NIPEUMYLIECTBA U HEAOCTATKH, KOTOPBIE YUH-
TBHIBAIOTCS IIPU BBIOOPE MeCTa JUIs CO3/IaHUS XPaHHIIUIIA.

OnHuM u3 Haubosee NePCNeKTUBHBIX HAIIPABICHUH Pa3BUTHS ITOI3€MHBIX XpaHUJIHIL SIBJISETCS
UCIOJIb30BAHUE TEXHOJIOT Ui TOPU30HTATBHOTO OYPEHHSI M CO3JaHUSI MHOTOCTBOJIBHBIX CKBaXXHH, YTO
MI03BOJISIET YBEIUYUTH 00BEM XPAHUMOTO Ta3a U MOBBICUTH 3(PEKTUBHOCTH UCIIOIb30BaHUS PECYPCOB.

Taxum 06pazom, HCTOPUS PA3BUTHUS MOJI3EMHBIX XPAHWIIMII] Ta3a HACUUTHIBAET yrKe OoJiee Beka,
M 32 3TO BpeMsl TEXHOJOIMs Mpoluula OOJBIION MyTh OT MEPBBIX IKCHEPUMEHTOB 0 CO3AHUS
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KPYIHBIX 1 3P PEKTUBHBIX XPAHUIIHIL], 00ECTIEYNBAIOIINX CTAOMIBHOCTD U HAaJIS)KHOCTh SHEPreTHYe-
CKOM CHUCTEMBI MHOTHUX CTPaH MUpA.
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PYBPUKA

IKOHOMMUKA»

METO/bl OUEHKH PUCKOB IPEJJIIPUHUMATEJIBCKOM JEATEJIBHOCTH
N KPUTEPUU BbIBOPA

JTwoapey Bepa Anekcanopoena
mazucmpanm,

Canxm-Ilemepoypeckuii 2ymanumapmwiii
YHU8epcumem npogcor3o8,

P®, . Canxkm-Ilemepbype

Ilenvxoea Hnecca Bauecnasosena

HAY4Hbll PYKOBOOUMEID,

0-p 9KOH. HAYK, npogheccop,
Canxm-Ilemepoypeckuii 2ymanumapmwiii
VHU8epcumem npogcor3o8,

P®, 2. Canxkm-Ilemepbype

OcHOBHas 1eTb MPEANPHHUMATENECKON JIESTETFHOCTH CBOJUTCS K aKKyMYJIUPOBAHHIO TPH-
OBLIH, TIPH ATOM YPOBEHB PHCKOB B IAHHOM HAIIPABIICHUH OYCHH BHICOK. BBIACTSAIOT MpsIMyI0 KOppe-
JSLMIO MEXy YPOBHEM J0XO0/a M PHCKA, YEM BBIIIE JOXOM, TEM BBIIIE YPOBEHb pUcKa. Puck mpu
3TOM paccMaTpUBAETCs Kak MOTepsl UM HenoslyuyeHue npuobuid, ymepo. B cBsa3u ¢ a3tum Ha npen-
HNPUATUAX CYILECTBYET CUCTEMA YIPABIICHUsI PUCKaMHU, II€ OAWH U3 OCHOBHBIX M CJIOXHBIX 3TaIlOB-
OLIEHKA PUCKOB.

OTnenbHO CTOUT BBIAEIUTH KPUTEPUHU, KOTOPbIE MOXKHO HCIIOJIB30BaTh IIPU BBIOOpE MeTOJa
OLIEHKU. YHHUBEpCalbHbIE KPUTEPUH, KOTOPbIE MOXKHO NMPHUMEHUTh K JH0O0MY METOAY WM Habopy
METOIOB 3aKJIIOYAIOTCS B!

® HaJMYUHU BO3MOXKHOCTHU IPOBEJICHHSI KAYECTBEHHON OLIEHKU PUCKA;

® HAJMYUU BO3MOXKHOCTHU IPOBEIEHHS KOJTMYECTBEHHON OLIEHKU PUCKA;

® [IPOCTOTA U JIOCTYNHOCTb PACYETOB;

® JIOCTYNHOCTb JAHHBIX U UH(OPMALIMU O PUCKE;

® HaJM4Yue BO3MOXXHOCTU OLICHUTh M OTCJIEIUTh JUHAMUKY pHCKa (TaK KaK 3TO MOXET CIIO-
COOCTBOBaTh CBOEBPEMEHHOMY U NIPEBEHTUBHOMY pEarupoBaHUIO).

Hcnonb3oBaHne METOJla OLIEHKH PHUCKOB, OTBEYAIOIIEI0 BCEM BbIIIECYKa3aHHBIM KPUTEPHIM
MOJKET J1aTh MOJIHYIO U J€TaJIbHYI0 HH(OPMALIMIO O PUCKE M TEM CaMbIM CIIOCOOCTBOBAThH OIpEee-
HUIO 3(Q(PEKTUBHBIX Mep MHUHUMU3ALUK MTOCIEICTBUI HACTYIUIEHUS! PUCKOBOM CUTYallUu M IMpery-
IPEXAECHUIO BEPOSITHOCTH IOBTOPHOT'O HACTYIIJICHNUSI PUCKOBOM CUTYaIMH, @ TAKXKe CII0COOCTBOBATH
OIIEPATUBHON KOPPEKTUPOBKE YINPABJICHUYECKUX PEIICHUH U JajJbHEeHIIel afanTanuy AesTeIbHOCTH
XO3SHCTBYIOIEr0 CyOBbEKTa K TEKYIIUM YCIOBUSM.

Mertonosnorust B 0671acTH OLEHKH PUCKOB I0CTaTOYHO pa3HOo0Opa3Ha, B paMKax JJaHHON CTaTbU
Oy/lyT pacCMOTPEHBI METO/bI OLIEHKU PUCKOB, ¢ KOTOPBIMU CTAJIKMBAIOTCS MPEANPUHUMATENH 10
X0y BE/IEHUS CBOEH J1eATeNbHOCTH.

Beiensior cnenyromiye MeTopl:

® DKCIIEPTHBIE;

CTaTUCTHYECKHUE;

pacyeTHO-aHAIUTHYECKUE;

METO]I aHAJIOTHIA;

METO/Ibl Ha OCHOBE (PMHAHCOBBIX KO3()(HUIINEHTOB,;
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CymiecTByIOIIME METO/IbI OLIEHKH PUCKOB MOXKHO Pa3/IeIUTh Ha JIBE€ OOJIBIINE IPYIIIbI: Kaye-
CTBEHHBIE U KOJIMYECTBEHHBIC. KaueCcTBEeHHBIE METO/IbI OLICHKH NPEANPUHUMATEIECKUX PUCKOB IO~
pasyMeBaroT 1o co0oii cOop Bceil BO3MOXKHOM HH(OpMAINH, TPOBEICHHE CPABHUTEIBHON OLIEHKU
MOTEHIIMAIFHOTO PUCKA M CUCTEMATH3aIMH BEPOATHBIX PUCKOBBIX CHUTYaIlMid U HOCST OOJIbIIE OIU-
caTelbHbIN XapakTep, KaK UTOT MOJIBO/ISL BECh MPOIECC K KOJIMYECTBEHHON OLIEHKH PUCKA.

KonngecTBeHHast OlleHKAa PUCKa ITOIPa3yMEBaET YHCICHHOE MaTEMAaTUIECKOE OTIpeIeIIeHUE Be-
POSAITHOCTH PHUCKA.

DKCIepTHBIE METO/IBI K METOJI aHAJIOTHiA, pacCCMaTpUBAaEMbIe B IAHHON CTaThe, MOKHO OTHECTH
K KQ4eCTBEHHOH OIICHKE PUCKOB, TaK KaK B CBOEH OCHOBE JaHHBIC METO/BI Oa3upyercsi Ooiblie Ha
OIMCATEIILHOM XapaKTepe MPOBEACHUS OLCHKH.

DKCIEepTHBIA METOJ] OCHOBAaH Ha cOOpe MHEHHH CHEIMAINCTOB- SKCIIEPTOB, KOTOPHIE UCIIOIb-
3ysl CBOM MPO(ECCHOHATBHBIN OIBIT M 3HAHUS MPOBOJAT OLIEHKY pucka. OCHOBHOW HEJOCTATOK Me-
TOJIa CBOJTUTCS K €r0 CYObEKTUBHOCTH B CHITY TOT'O, YTO Pa3IMYHBIE TPYIITHI SKCIIEPTOB MOT'YT B UTOTE
MPUKATH K Pa3HBIM BBIBOJIAM 10 TOBOJLy HAJIMYHUS M OLEHKH PHCKOB, & TAK)KE OTCYTCTBYET BO3MOXK-
HOCTh C TOYHOCTBIO ONPECIUTh YPOBEHBb prcka [1].

Metop aHanoruil 6azupyercss Ha aHajau3€ BCeX COOPAHHBIX JAHHBIX O YK€ peaTu30BaHHBIX
MIPOEKTaX, KOTOPhIE HMEIOT CXOXKECTh C OICHUBAaeMBbIM 00beKTOM. Yale BCero JaHHBIA METOJ HC-
MOJIB3YIOT MPH OIIEHKE PUCKA B YaCTO MOBTOPSIFOIIMXCS poekTax [2]. Ero mpuMenenue Gasupyercs
Ha UCTIOJIh30BaHUHU UMEIONITUXCS 0a3 JaHHBIX O PUCKE, MUl JaTbHEUIIETO BBISBJICHUS aHAIOTUYHBIX
3aBHCUMOCTEH 1 yueTa BO3MOXHBIX PHCKOB IIPU MPOBEICHUH U OCYIIECTBICHHH HOBOTO MPOEKTa. Y
JTaHHOTO METOJIa €CTh OJJHA OCOOCHHOCTH, UTO JIaXKe CX0KHE TI0 CBOCH CTPYKTYpE MPOEKTHI U PHCKH,
CBsI3aHHBIC C HUMH, UMEIOT CBOM TOHKOCTH ¥ B JJaHHOM CJIy4ae MPUMEHEHHE METO/a aHAJOTHH JUTs
OILIEHKH PUCKa CTOUT HUCIOIB30BATH C OCTOPOKHOCTHIO U YACTSATh 0CO00€ BHUMAHUE JIETAIISIM.

PacueTHO-aHaNMTHYECKHE METO/BI Yalle BCETO MPUMEHSIOTCS B HHBECTHUIIMOHHBIX MPOEKTaX.
[TpumeHeHNEe AaHHBIX METOJOB MO3BOJISET PACCUNTHIBATE U OMPENENIATh BEPOATHOCTH MOTEPh WIIH
ymiep6a, UCTIONb3ys MPU pacueTax MaTeMaTHYeCKue Wi (PUHAHCOBBIE MOJIENH WM pa3paboTaHHbIE
mraboHs! Ha 6a3e H(GOpMaMOHHBIX TeXHONIOTHHA. K TaHHOH! rpyrne MeToI0B MOKHO OTHECTH Clie-
AYIOIIHE: METOJ TUCKOHTHPOBAHMS, METO/ 0€3yOBITOUHOCTH, aHAIN3 YCTOMYMBOCTH, CIICHAPHBIN
aHaJIN3, IEPHOJ OKYIIaeMOCTH.

CraTtucTndeckue METO/bI OIIEHKH PUCKOB MPEAIIPUHUMATEIILCKON AESTETbHOCTH HAIIPABJICHBI
Ha ONpe/iesIeHHe KOJIMYECTBEHHOM OIIEHKH BO3MOXKHBIX ITOTEPh C HCIOIb30BAaHUEM CTaTHCTHYECKUX
JaHHBIX MPONUIOro nepuoja. KomnuecTBeHHAs OLEHKA MPOBOJUTCS C MPUMEHEHHEM IOKa3aTelen
JMCIEPCHHU, CPETHEKBAPATUIECKOT0 OTKIOHEHUS M Kod(duienTa Bapuaiuy.

MeTo/b!I OIICHKH NPEANPUHUMATEIBCKUX PUCKOB HA OCHOBE aHan3a (prHaHCOBBIX KO3 (duim-
SHTOB 0a3upyeTcs Ha UCCIIECOBAaHUN 1 aHAJIN3€ OCHOBHBIX ITOKa3aTeNel AeITeIbHOCTH MPEIPHUITUSL
C LIEJBIO BBISBIICHUS OTKJIOHEHUI M MOBBIMIECHUS 3()(HEKTUBHOCTH M MIPEIOTBPALICHNS HACTYIUICHHS
PHCKOBBIX CUTYyaluii.

JIns BBISIBIICHHSI PUCKOB B IAHHOM CJIy4ae IPOBOJUTCS aHAIHM3 OCHOBHBIX (DMHAHCOBBIX ITOKA-
3atesied 1 Kod((OUIIMEHTOB, TaKMX Kak: KOA(P(OUIMEHTHI PEHTA0CIbHOCTH, IUIATEXKECITOCOOHOCTH,
(MHAHCOBOW YCTOHYMBOCTH, JIMKBUIHOCTH, 000PAaunBaeMOCTH, KOA(P(UIIMEHTH! COCTOSIHUSI OCHOB-
HBIX CPEACTB M MX BOCIpom3BoACTBa [3, c. 129]. [IpoBeneHne prHAHCOBOrO aHAIM3a MOXKHO OIpe-
JETHUTh, KaK KOMILJIEKCHBIA METOJ OLIEHKH 3()(EKTHBHOCTH MCIIOIB30BAHUS MIPEANPHUITHEM (PUHAH-
COBBIX pecypcoB. B pesynbrate mpoBeneHus (pUHAHCOBOTO aHaln3a IOSBISETCS BO3MOKHOCTD
OLICHHUTB B IEJIOM COCTOSIHUE MPEATIPUSATHS, €0 AKTUBOB M CIIOCOOHOCTH UCIIOJIB30BATh HMEIOIIUECS
pecypchl A7 MOJMy4YeHHUs MpUObUIM, a TaKKe BBISIBUTH ciaOble CTOPOHBI U MOTEHIMAIbHBIE 30HBI
pHCKa M OIPEeNIUTh CIIOCOOB! YIIyUIIeHUs ToKa3aTeael U yIyqIluTh CHCTEMY YIPABJICHUS PUCKAMHU.

B 3akimtoueHun MOXKHO c/iefiaTh BBIBOJI, UYTO BEIOOP METO/1a OLEHKH PUCKOB MIPOBOJIUTCS Ha OC-
HOBE COOTBETCTBHUS YKa3aHHBIM KPUTEPUSAM M U3HAUAIBHOM 11€JI1, KOTOPYIO CTaBUT Mepest coboil py-
KOBOJICTBO. Ha mpakTuke rnoyryueHue nojaHoro oobeMa HHPOpMaLuu 0 pucke Ha 6a3e UCIOIb30BaHUs
TOJIBKO OJTHOTO METO/1a, SABISETCS HEJJOCTATOUHBIM. B 3TOM ciydyae He0OX0MMO KOMOMHUPOBATh Ka-
YEeCTBEHHbIE M KOJMUYECTBEHHBIE METOJbI, HA OCHOBAHUU KOTOPBIX €CTh BO3MOXKHOCTH IOJIYYHUTh
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MCYUEPIIBIBAIOIIYI0 HH(OPMAIIMIO M JAHHBIE O PUCKE U MPUHATH dP(PEKTUBHOE YIPABICHYECKOE pe-
ICHHUE.
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OLEHKHU OTYETA O IBUKEHUU JEHEKHbBIX CPEJACTB
HA ITPUMEPE O0OO «3IPABIIOCTABKA»
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IMPROVING THE INFORMATION AND ANALYTICAL ASSESSMENT
OF THE CASH FLOW STATEMENT ON THE EXAMPLE
OF LLC «ZDRAVPOSTAVKA»

Irina Postovalova

Student,
Chelyabinsk State University,
Russia, Chelyabinsk

AHHOTaHI/ISI. ByxranTepCKaﬂ OTUCTHOCTD ABJIACTCA Ba’XHBIM 3aBCPHIAIOIINM 3TAallOM 6yxran—
Tepckoro yueta. OHa UTpaeT 3HAYUTENIbHYIO POJIb B YIIPaBJICHUU OpraHU3alueil u sBisieTca uHPop-
MAaIMOHHOM 0a30i (pMHAHCOBOrO aHaNM3a, KOTOPBIH MOKET MPOBOIUTHCS MO-PA3HOMY, B 3aBUCHMOCTH
OT TIOCTaBJIEHHOM 3a71a4i. AHAIU3 MOXKET OBbITh PUMEHUM /IS BBISIBJIEHUSI NTPOOJIEeM yrpaBiieHus, a
TAKXE UCIIOJIB30BAH JIA BI)I60pa HaHpaBHeHI/Iﬁ HWHBECTUPOBAHUA KallMTajlla U €€ BBICTYIIATh B Ka-
YECTBC MHCTPYMCHTA IMPOTrHO3UPOBAHUA OTACIBHBIX OoKa3aTellied u q)HHaHCOBOfI JCATCIIBHOCTU B
nesoM. CTaThsl MOCBSAIIEHA BOMPOCAM AHAJIUTUYECKOW OILICHKH OTYETa O ABMKCHHHM JICHEKHBIX
cpeactB Ha mpuMepe OO0 «3npaBnocTaBKay.

Abstract. Accounting statements are an essential final stage of accounting, playing a significant
role in the management of an organization. They serve as an information base for financial analysis,
which can be conducted in various ways depending on the specific task. The analysis can identify
management issues, as well as select areas for capital investment, and act as a forecasting tool for
individual indicators and overall financial activity. This article focuses on the analytical evaluation
of the cash flow statement, using the example of LLC «Zdravpostavka» as a case study.

KiroueBble cJI0Ba: OTUET O JABVKCHUU JCHCKHBIX CPEACTB, aHaJIM3 ACHCKHBIX CPEACTB, ayJUT
ACHCKHBIX CPCACTB, COBEPIICHCTBOBAHUEC yU€Ta JCHCKHBIX CPEACTB.
Keywords: cash flow statement, cash analysis, cash audit, improvement of cash accounting.

JIns Hayana OCTaHOBUMCS Ha MOHATUMHOM anmnapare MCCleI0BaHUS.

K psany 3apyOexHbIX MpeJcTaBUTENEH, pacCCMaTPUBAIOIINUX CYIIHOCTh JACHEXKHBIX TOTOKOB UX
aHalu3 U yrpasieHnue, oTHocaTea A. Mapman, b. Konac, I'. Munnbepr, J{x. Ban Xopn, 1. Auucod,
M. Iloptep u apyrue. Heo6xo1uMo OTMETUTH OTEYECTBEHHBIX YYEHBIX, KOTOPbIE BHECIIH CBOW BKJIA]I
B pPa3BUTHE TEOPHH, METOAOJOTMH M MpakTUKu Oyxranrepckoro yuyera — 310 IL.C. be3pykux,
B.b. UBamkesuy, H.T. JIa0Owiaues, S1.B. Cokonos, U.B. Tkau u apyrue.

[ToToku neHexHbIX cpeacts (miu «cash flowy») ecTh B a1000# opranu3anuu. Eciim oHu 0Ka3bl-
BalOTCsI HAIIPABJIEHBI B HEE, TO B TAKOM CJIy4ae UX IPUHATO HA3bIBATh IPUTOKOM JEHEKHBIX CPEJICTB.
Ecnu xe cpencTBa HanpaBlieHbl U3BHE, TO B TOM CIIy4ae peyb HJIET 00 OTTOKE JEHEXKHBIX CPEJICTB U3
opranuzanuu [2].

Ecnu xomnaHus sBiseTcs HOpMaIbHO (PYHKIMOHUPYIONIEH, TO Y Hee Bcerna OyaeT Oosbliee
KOJIMYECTBO MOCTYIIJICHUH JEHEKHBIX CPEACTB B COOTHOIIEHUH ¢ OTTOKamHu. J[aHHbIe coOuparoTcs 3a
pa3HbIE IIEPUOBI BPEMEHH.

JleHbIH y4acTBYIOT B KpyrooOOpOTE U IAaI0T XapaKTePUCTUKY KaK Ha4allbHOM, TaK U KOHEUHOU
CTaJIH KPyrooOopoTa MPOU3BOICTBEHHBIX CPEACTB [5].
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CKOpOCTh MX JBM)KEHUS ONPENENIETCS Pe3yIbTaTUBHOCTBIO BBIMOIHEHUS (PUPMOIT CBOUX XO-
35CTBEHHBIX ONEpPALIUN.

VYrpasieHue AeHEKHBIMH OTOKaMHU JIF000M OpraHM3aluy MPEAIoiaraeT B MEpBYI0 oYepeib
yImpaBiieHue ee (UHAHCOBOH AEATENbHOCTBIO, C IENbI0 COAIAaHCHPOBAHHOTO MO BPEMEHH JICHEKHOTO
oOpalleHus, TeM CaMbIM K30erasi OTpULATEIbHBIX MOCIEICTBUI B BUAE HEIIATEKECIIOCOOHOCTH U
HEJMKUBIHOCTH opranu3anuu [1].

JleaTenbHOCTh MPEANPUSATHS BO MHOTOM 3aBHCUT OT 3((EKTUBHOCTH yIpaBICHUs (UHAHCO-
BBIMH pecypcamu. Tak Kak B COBPEMEHHBIX YCIOBHIX (PMHAHCOBBIE PECYPCHI OrpaHHYEHBI, IO3TOMY
pa3BUTHE MPEINPHUSATHS 3aBHCUT B 3HAYUTEIBHON CTENICHH OT APPEKTUBHOCTH UX HCIIOIH30BAHMUS.

OTmeTHM, 4TO MPUMEHEHHUE TEX WM MHBIX METO/OB YIPABJICHUS JIEHE)KHBIMU ITOTOKAMH, 3a-
BHUCHUT TaK K€ U OT OTPACJIEBON IPUHAUIEKHOCTH SIKOHOMUYECKOIO

000 «3APABIIOCTABKAY» r. Yensounck, yi. Kuposa, a. 165, opuc 2 3apeructpupoBana
18.11.2015 peructparopom Mexpaiionnas uHcniekius OeaepanbHOil HaToroBou ¢y 0s1 Ne 17 o
Yensabunckoil obmactu. PykoBoaurtens opranuzanuu: qupekrop 3BoHapéB Buranmii Jleonnnosuy.

OCHOBHBIM BHJIOM JI€ATENBHOCTH sIBJIsIeTCS TOpro,iis onToBas hapMalieBTHYECKOM MPOIyKIHEH,
3aperucTpupoBano 19 gonomHutenbHbIX BUAOB aestensHocTH. Opranmammu OBIIIECTBO C OI'PA-
HUYEHHOM OTBETCTBEHHOCTBIO "3JIPABITIOCTABKA" npucsoens: MHH 7452128129,
OI'PH 1157456022063, OKIIO 71701775.

[IpoBenenus ayauTa CONpOBOXKIAETCS OMPEIEICHHBIM PUCKOM.

B tabnune 1 npencraBneHa omeHKa prucKa KOHTPOJIS ayauTa.

Tabnuuya 1.
Ounenka pucka KOHTPOJISI ayauTa

Ne DakTOpPbI PUCKA 3HayeHue
1 Hanuuue ciryx0b1 BHYTPEHHETO KOHTPOJIS 0,05
2 Hcnons3oBanne aBTOMaTH3MPOBAHHOM ()OPMBI BEJICHUS ydeTa 0,02
3 OnTUMaIbHOE KOJIMYECTBO PAOOTHUKOB OYXTaJITEPHH 0,02
4 TekydecTh paOOTHHUKOB 0,05
5 OnbIT ¥ KB (pHKaIMs OyXrajaTepoB 0,02
6 Opraau3zanus TOKyMEeHT0000pOTa Ha MPEANPUITHN 0,05
7 Cobmonenue rpadpuka JOKyMEHTO000pOTa BCEMU CTPYKTYPHBIM IO/~ 01

pa3JesIeHUs MU MTPEANPUSITH '
8 ITpoBepka JOKYMEHTOB 0,05
9 OrpanudeHue Kpyra JIiil, UMEIOIINX JOCTYI OyXTalTepCcKOil T0KyMeH- 01
Taluu '
10 CoOuroiIcHIE YYETHON MOJIUTUKH MPETITPUATHUS 0,05
11 ITpoBepka HETUITUYHBIX MTPOBOJIOK 0,1
12 [IpoBeneHne HHBEHTapU3AITUT 0,05
13 CpaBHeHUe BHYTpeHHEH HH(DOpMALINY C JAHHBIMH, TOJTyYeHHBIMH U3 0,05
BHEITHUX UCTOYHUKOB
14 KoHTpoJIb 32 JOKYMEHTaMM, UX YTBEPKJICHUE 0,05
15 Benenne u npoBepka aHaATUTHYECKUX CUCTOB 0,05
16 KoHTponb 3a MpUIoKEHUSIMHU U CPEION KOMITbIOTEPHBIX UH(POPMAITH- 01
OHHBIX CHCTEM

17 [IpoBepka u yTBEpkKACHHUE IPOBEACHHBIX CBEPOK 0,05
Bcero 0,96

HecmoTps Ha Bce npenMyIecTBa BBIOOPOUHOM (OPMBI MPOBEPKU JOCTOBEPHOCTH MPEAOCTAB-
JICHHBIX OyXTaJTepPCKUX JaHHBIX BCET/Ia OCTAETCS YesIOBEUeCKUi (hakTop M, COOTBETCTBEHHO, OCTa-
€TCsl PUCK HEBBISBIICHUS TOMYIICHHBIX OMIHOOK [4].
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A pUCK HEBBISBJICHHSI JOMYIICHHBIX OIMTMOOK MOXKET 3HAYUTEIHHO TOBIUATH HA JallbHEHIIICE
(MHAHCOBOE COCTOSIHIE KOMITAHUH, 8 UMEHHO Ha €€ IKOHOMHUYECKYIO 0€30I1aCHOCTh M yCTOWYMBOCTh
Ha pbIHKE [2].

Pacuyer o01iero ayIMTopcKOTo prcKa MpeIcTaBieH B Ta0nuie 2.

Tabnuya 2.
PacueT 0011er0 ayAMTOPCKOr0 prcKa
Ne AyAUTOPCKHE PUCKH 3Hauenue

1 Puck xoHTpOIIS 0,96

2 HeoTbeMieMblii prcK 0,8

3 Puck HeoOHapyxeHus 0,01

OO0muii puck ayauTa 0,0768
ITo mannabIM Tabmunam 1 1 2, MOKHO CJIeNIaTh BBIBOJI, YTO HA PUCK ayanUTa CHIBHO BIHUSET TO,
970!

1. OrpanuueHue Kpyra Jul, UIMEIOLIUX JOCTYI K OyXraaTepcKoil TOKyMEHTalluu, HE IBIISETCS
IMOJIHBIM, YTO MOXXET MPUBCCTH K HCKAXKCHUIO I/IH(bOpMaIII/II/I TPETbHUMHU JIMIAMU,

2. TlpoBepka HETUITMYHBIX TTPOBOJIOK HE BCET/IAa OCYIIECTRIISCTCS,

3. KoHTpoIb 33 MPUIIOKEHUSIME U CPENIO KOMITHIOTEPHBIX WH(POPMAIMOHHBIX CUCTEM SIBIISI-
€TCA HC MOJIHBIM, OTCYTCTBYIOT MCXaHU3MBbI KOHTPOJIA.

Bce BBIHICTICPCUYUCIICHHOC MOXXET ITOBJIMATH HE TOJIBKO Ha PE3YJIbTAT ayaAuTa, HO 1 Ha (1)I/IHaH-
COBBIC IMOKA3aTCIIN NPEANIPUATHA, 0COOEHHO B 4aCTH BIWAHUS Ha YUET 3aUHTCPECOBAHHBIX JIUII.

B pesynbrare mpoBeicHHS ayAUTOPCKON TPOBEPKU PACX0JI0B ObLTH 00HAPYKEHBI CIICTYIOIINE
OLIMOKU:

® OTCYTCTBHE NEPBUYHBIX IOKYMEHTOB, KOTOPbIE MOATBEPKIAIOT (haKT COBEPILIECHUS TOW WIH
WHOM OTepalyu;

® B MIEPBUYHBIX JOKYMEHTAX IO y4YeTy 3aTpaT YaCTUYHO OTCYTCTBYIOT MOANKUCH OTBETCTBEH-
HBIX JIMII.

B cBs13u ¢ 0OHapy>KeHHBIMU OITMOKaMH B TaOIuIe 3 MPEACTABICHBI PEKOMEHIAIMH TI0 YITy4-
HICHUIO YYETHO-aHAJIMTUYECKON padOoThl, yCTpaHEHUE HEI0OCTATKOB.

Tabnuuya 3.

PexkoMeHIaUMH 10 YJIYUYIIEHUIO YYETHO- AHAJIUTUYECKOI padoThl, yCTPAHEHHE HE0CTATKOB

OmunodKu ¥ HApYLIEeHUs,
Ne BbISIBJIEHHBIE B NIpoLecce PexomMeHaanum no ucnpaBJieHUIO
ayIMTOPCKOIl MPOBEPKH

BoccranoButh NICPBUYHBIC JOKYMCHTBI, KOTOPLIC IO~
TBCPKAAKOT (1)aKT COBCpLICHUA OIICpalluy, a IIPHU HCBO3-
MOXHOCTH UX BOCCTAHOBUTH — OTKOPPCKTUPOBATDH
CYMMY PacxoJd0B. Ba)KHOﬁ, TaKKC ABJIICTCA HAJIMYHUC
IMYTCBBIX JIUCTOB U 3360pHI>IX KapT Ha CIIMCAHHC TOII-
JIMBA 1 SaH‘IaCTeﬁ, W UX IIPABHIJIBHOC OQ)OPMHGHI/IG
B NEPBUYHBIX JOKYMCHTAX I10 YCTaHOBUTH JIvIl, UMCIOMIUX TIPaBO MOAMNMUCHIBATE JOKY-

OTtcyTcTBUE IEPBUYHBIX JIOKY-
1 | MeHTOB, KOTOpBIE MOATBEPKAAIOT
(hakT coBeplIeHHS ONepaluu

2 YUCTy 3aTpaT 4aCTUYHO OTCYT- MEHTBI B 00ECIICUHTh MOATIMCAHUEC ITICPBUYHBIX NOKY-
CTBYIOT IMOAIIMCU OTBCTCTBCHHBIX | MCHTOB, U B JaJIbHEHIIIEM COCTaBIISITh NEPBHUYHBIC TOKY-
JIMI] MEHTBI CO BCEMHU 0053aTCIbHBIMU PECKBU3UTAMU

B c¢Bs13u ¢ BBIIEN3I0KEHHBIM, IIPEUIAralOTCsl PEKOMEH JAIIUH 110 UCIIPABJIECHUIO JAHHBIX OIIH-
00K C 11eJIbI0 00eCTIeYeHUs JOCTOBEPHOCTH OyXTanTepcKoro y4dera u 3pQpeKTUBHOM U pariioHaTbHON
OpraHM3al1K YYETHOTO IIpoIiecca.
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C 1enpio HEJOMYIEHU BO3SHUKHOBEHHS OIIMOOK B CIEAYIOUINX OTYETHBIX IEPUOIaX U UX MH-
HUMH3AIMA HEOOXOAMMO YCUIIUTh KOHTPOJIb 32 (POPMHUPOBAHUEM JAHHBIX MEPBUYHBIX TOKYMEHTOB
U TIEPEHOCOM 3THX JAHHBIX K CBEICHHUSM M PETHCTPaM OyXTajaTepCKOro y4yera, a U3 PerucTpoB — K
(MHAHCOBOW OTYETHOCTH MPEATIPHUSITHUS.

Jlj1g 3TOr0 peKOMEHAYETCsI CO3/1aTh ClIy>)kOy BHYTPEHHETO ayJuTa Ha peanpusTui. BuyTpen-
HUH ayuT OyJIeT MPOBOAUTHCS C IETIbI0 YCTAHOBJICHUS JJOCTOBEPHOCTH YUETHBIX JTAHHBIX U oOecIe-
YUT Ka4€CTBO U HAJIE)KHOCTh NH(POPMALIHH.

[IpoBeneHne BHYTPEHHErO ayJUTa ACHEXKHBIX CPEJICTB MO3BOJIUT MPEAPUITUIO IPOBEPUTH U
OLIEHUTH CUCTEMY yIIPABIICHUS JCHEKHBIMHU CPEJICTBAMH, a TAK)KE TIOBBICUTH 3()(DEKTUBHOCTH XO0351ii-
CTBEHHOMW JIeATENbHOCTH MPEANPUATHS KaK B LIEJIOM, TaKd OTAEIBHBIX €r0 CTPYKTYPHBIX HOJIpa3ze-
JICHUM.

Jlj1g opranu3aliii BHyTPEHHETO KOHTPOJISL ACHEKHBIX CPEICTB HEOOXOAUMO OCYILIECTBIISITH pe-
T'YJISIpHBIA KOHTPOJIb IPABUILHOCTU UX (popMHpOBaHUS U 0OHOPMIICHUS.

O¢ddexTuBHBIN BHYTPEHHUM ayauT OyJeT crocoOCTBOBaTh (YHKIIMOHUPOBAHUIO I(PPEKTUB-
HOM CHCTEMBI OyXTaJITepCKOro y4era, IpeloTBpaliaTh BO3HUKHOBEHUE HapyIIeHUH, OyIeT crocoo-
CTBOBATh yCIEIIHOMY Pa3BUTHIO KOMIAHUH B YCIOBUSAX KECTKOM KOHKYPEHTHOU OOpbObI U ycuie-
HUS BIUSTHUS Pa3IMYHOIO POja PUCKOB Ha JIEATENBHOCTh IPEAIPUSTHSL.
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OCOBEHHOCTHU ®UHAHCOBOI'O IINTAHUPOBAHUA B OPTAHU3ALIUU
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FEATURES OF FINANCIAL PLANNING IN AN ORGANIZATION
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AHHOTaHHﬂ. B cratne MPUBOAUTCA OMMCAHWEC CYIIHOCTHU (1)I/IHaHCOBOF0 IUIaHUPOBAaHUA, a
HMCHHO ONHMCBIBAIOTCA TCOPCTUUCCKUX MOAXOAbl K MHTCPIIPETAIMU IMOHATHA q)HHaHCOBOFO TIJIaHU-
POBaHUA; 0003HAYar0TCs €ro 06’I)€KT, npeamMeT, Uejib, METOAOJTOTMYCCKHUEC MMPHUHIUIIBI; BBIABIACTCA
HGO6XOHI/IMOCTB BHCAPCHUA III/I(prBBIX HHCTPYMCHTOB U METOJI0B B IIPOLECCC (1)I/IHaHCOBOFO TIJIaHUu-
POBaHUA KaK OJJHOT'O U3 CPCJACTB €Iro ONITUMHU3AIIUMN U COKPAIICHUA paCcX0oa0B.

Abstract. The article describes the essence of financial planning, namely, describes theoretical
approaches to the interpretation of the concept of financial planning; identifies its object, subject,
purpose, methodological principles; identifies the need to introduce digital tools and methods into the
financial planning process as one of the means to optimize and reduce costs.

KuroueBble ciioBa: (prHaHCOBOE IUTaHUPOBaHUE, yIpaBieHue, nndposuszanus, [T-Texnonorun.
Keywords: financial planning, management, digitalization, IT technologies.

JleaTenbHOCTh KaXKI0 KOMMEPUYECKOW OpTraHU3aIliy HalpaBiieHa Ha MOJyYeHHe pUObUIH, B
CBSI3U C YeM 0CO0YI0 BaXKHOCTh UMeeT d(h(PEeKTUBHOE yIIpaBiIeHHUE pecypcaMu, B TOM Yuciie (uHaH-
coBbIMH. OcMBICTICHHE TIeJIel PYHKITMOHUPOBAHHS IPEAPUSATHS, TOCTAHOBKA 3a/1a4, POPMYJINPOBa-
HUE TUTAHOB M COCTABIICHHE aJITOPUTMA JCHCTBHUH [UIS pean3alliil ATUX TUIAHOB SIBJISIETCSI OCHOBOM
OCYIIIECTBIICHUE JTIOOOTO BHJIA ICATSIHHOCTH.

3HaHUE CYIIHOCTH, IPUHIIMIIOB U METOA0B (PMHAHCOBOT'O TUIAHUPOBAHUS SIBJISICTCSI 00sI3aTE b=
HBIM JUIs PYKOBOJHUTENSI OPraHU3allMd B TOM CJIydae, €CIIM OH XO4YeT, YTOOBI €ro KOMITaHUs Oblia
NpHUOBLIBHOM, (PMHAHCOBO YCTOWYHMBOHM, a BCE MPOIIECCHI, MPOTEKAIOIINE B HEW, ONTHUMU3UPOBaH-
HBIMHU ¥ 3 PeKTHBHBIMU. DUHAHCOBOE TUIAHUPOBAHUE TAK)KE HEOOXO MO JIJIsl OCYIIECTBICHUS (BH-
HAHCOBBIX CJICTIOK, PeAIN3allni SKOHOMHUYECKUX IIPOCKTOB, NHBECTUPOBAHUS B TIPOM3BOJICTBO, BHE/I-
PCHHMH HOBBIX TEXHOJIOTHIA B yIIPaBIICHHE OpraHU3aIlueH U TIp.

OCHOBHBIE JIEMEHTHI METOJI0JIOTHH (PUHAHCOBOTO IUIAHMPOBAHHUS TOSBUINCH B Hadasie mpo-
IJIOTO CTONeTHs], Koraa A. daionb BRIIBUHYI MK O TOM, YTO YIPABIISATh OpPraHU3alMeil 3HAYHUT
MIPOrHO3UPOBATh U TUIAHUPOBaTh. Kak HayuyHast KOHIENUs (GUHAHCOBOE TUIAHMPOBAHKUE CHOPMHPO-
BaJIOCh CPABHUTEIIBHO HEJIABHO, a B MOCIIEIHUE JCCATUIICTHS ObLIa BHISBIICHA BayKHAS POJIb KOHTPOJI-
JIMHra, B OCHOBE KOHIICIIMHA KOTOPOH JISKHUT CTpEeMIICHHE 00ecreunTh YPPEKTUBHOE U JOITOCPOY-
HOE ()YHKIIHOHHUPOBAHNE KOMITAHHH.

Hecmotps Ha TO, 4TO KOHIENIMS (DUHAHCOBOTO IJIAHUPOBAHUS SIBISIETCS K HACTOSIIIEMY Bpe-
MEHH JOCTaTOYHO pa3pabOTaHHON M HAMIOJIHEHHON TEOPETUYECKUM U METOJ0JIOTHUYECKUM COIepKa-
HUEM, CPE/IU UCClieoBaTeNe HEeT eJMHOT0 MHEHHS OTHOCUTENBHO ero cymHocTu. Pan yuensix (T.I.
bonpapenko, A.Y. ConraxanoBa, A.M. MakcuMoBa) nomnaraiot, 4To (MHAHCOBOE MJIAHUPOBAHUE —
9TO OJMH U3 BUJIOB YIIPABJICHUYECKON AEATEIbHOCTH, TIABHOM IENIbI0 KOTOPOTO SIBISIETCS pacmipee-
JIeHUe, Tiepepactpeie/ieHUue U UCTIOIb30BaHNE PECYPCOB OPraHU3allui, TOCTHKEHHE UX cOaaHCHPO-
BaHHOCTH, a TaKKe oOecleueHue TUKBUIHOCTU, (DUHAHCOBOW YCTOMYMBOCTH M PEHTAOEIBHOCTH
MIPEeANPUATHS.
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M.B. lllakupoBa cuutaer, 4To GUHAHCOBOE IJITAHUPOBAHUE — ITO «ICATEIBHOCTH CITYXKO Mpe-
MPUATHUS 110 HAMTYYIIEMY PACTIPECICHHUIO J0X0/I0B U PACXOJ0B JICHEKHBIX CPEJICTB, B LIETISAX IMOBbI-
meHus 3pPEeKTUBHOCTH PadOTHI KOMIAaHuH [7 , . 72].

A. bnank nmonnMaer (pUHAHCOBOE TJIAHMPOBAHKE KAaK MPOIECC, KOTOPHIN HAIleleH Ha pa3pa-
00TKy (DMHAHCOBBIX IIJIAHOB U HOPMATUBOB TSI O0SCIICUECHUSI KOMIIAHUU PECYpPCaMH U MOBBIIICHU E
s dexTruBHOCTH [1].

J.B. Kucnosa u b.E. bammnoBa nHTepnpeTHpyOT (MHAHCOBOE IJIAHUPOBAHUE KaK TEXHOJIO-
TUIO YIIPaBJICHUs OM3HECOM, 32 CUET KOTOPOH OCYIIECTBIISICTCS aAalTalHs OPTaHU3aINH K MCHSIIO-
IIUMCS YCJIOBUSIM BHEIITHEH Cpejlbl HA OCHOBE CBOEBPEMEHHOI'O MPOOTHO3UPOBAHUS M BhIPAOOTKA
CpezcTB 1o 6oph0e ¢ HeomnpeaeIeHHOCThIO [3].

E.A. PazymoBckas, M.C. lllyknud u ap. onpeaensior (UHAHCOBOE IUIAHUPOBAHUE KaK «COBO-
KYITHOCTh B3aMMOCBSI3aHHBIX PEUICHUH M0 YMPaBIICHUIO TMpolieccaMu GOpMHUPOBaHUs, TIEpepacIipe-
JICJICHHS] U UCTIOJIb30BaHUsI (PMHAHCOBBIX PECYPCOB, PEATU3YIONMIUXCS B JETAIM3UPOBAHHBIX (PrHAH-
COBBIX IIaHax» [6, c. 13].

[IpeameTom prHAHCOBOTO IJIAHUPOBAHUS SBIISIOTCS JEHEKHBIC MOTOKH, (PMHAHCOBBIC, UHBE-
CTUIIMOHHBIE, TPOU3BOJICTBEHHBIE U JIPYTUE PECYPCHl OPTaHU3aIIUH.

OO6bexTOM (PHAHCOBOTO TUTAHUPOBAHUSI MOTYT BBICTYIATh JIOXObI OT PAa3JIMYHBIX HAIMpaBIie-
HUN JIeATEILHOCTH OpPTaHHU3aIlMU, TPUObLIL, (POHIBI CIIEIMATBLHOTO Ha3HAYEHUs, PE3EPBhI, HAJIOTH,
3aeMHBIC CPEJICTBA, KAMMTAILHBIC BIOYKCHHUSL.

[ens (rMHAHCOBOTO TUTAHUPOBAHMSI 3aKIIOYACTCS B MAKCHUMH3allUM MPHOBUTN OpraHU3alluiy,
obecrieueHnu ee (PMHAHCOBBIMH U IPYTUMHU PEeCypcamu, OpraHr3aIlii B3auMOOTHOIIIEHUN C KOHTP-
areHTamu, (GoHmamu, aeOUTOpamMu U Tp. CyOBEKTaMH SKOHOMHUYECKUX OTHOIIECHHH, 00eCTieueHun
cOalaHCUPOBAHHOCTH JIOXOJIOB U PACX0JIOB, a TakkKe (PMHAHCOBON YCTOMYUBOCTH, PEHTA0ETHHOCTH
U TUIaTEeXECITOCOOHOCTH.

B.B. Bouapos BbIieNISAET CpeIi OCHOBOMOJIArAIONINX 11e1ei (PMHAHCOBOTO TUTAHUPOBAHUS OTpe-
JieJIeHUuE BO3MOKHBIX 00BbeMOB (DMHAHCOBBIX PECYPCOB, KallTalla U PE3epBOB HA OCHOBE ITPOrHO3UPOBA-
HUS BEIMYUHBI JICHSKHBIX ITOTOKOB [2]. JlaHHYO 11eTh YUEHBIH 1MoIpa3aeisieT Ha Psit TOIeIICH:

e HapalrBaHue 00BEMOB COOCTBEHHBIX (PMHAHCOBBIX CPEJICTB ISl OOSCIIEYCHHS pOCTa M pa3-
BUTHsI Komrnanuu. [Ipu 3TOM uccnenoBarens mojaraer, 4To pa3BUTHE TOHKHO MPOUCXOUTH HE TOJIBKO
B cdepe PUHAHCOB, HO TAKKE B TIPOM3BOJICTBEHHOM, HAYYHO-TEXHUYECKON M COMAIbHOM cepax;

® TIOBBIIICHHE NMPUOBUIM KOMIIAHUH 32 CUET pOCTa 0OBEMOB MPOAAXK M CHUKEHHS PaCcXOIOB;

e o0ecreueHue JUKBUIHOCTH OajaHca;

® TIOBBIIICHHE HHBECTUIIMOHHOW MPUBJIEKATEIbHOCTU KOMIIAHUH B CIy4ae, €Clii OHa SIBIISETCS
SMUTEHTOM IIEHHBIX OyMmar.

B HayuHO# nuTepatype yIoMUHAIOTCS pa3InyHbIe BUIbI PUHAHCOBOTO IMJIAHUPOBAHUS B 3aBU-
CHMOCTH OT KpuTepus. Tak, MOXHO BBIICIUTH CIIEAyIOIINe BUIbI [6]:

1) B 3aBHCHUMOCTH OT YPOBHSI IJTAHUPOBAHUS BBIACISCTCS CTPATEIMYECKOE, TAKTHYECKOE H OTIe-
patuBHOe (hrHaHCOBOE TIaHUpoBaHue. CTparerndyeckoe GUHAHCOBOE IIAHUPOBAHUE HAIIEJIEHO Ha
MIOCTAaHOBKY JOJTOCPOYHBIX IIeJIel U IJIaHOB, OMPEAETSIONIUX HalpaBlIeHUE PAa3BUTUS KOMIIAaHUU.
JlaHHBIN BUJI IJTAHUPOBAHUS IO KPUTEPHUIO BPEMEHHOT'O TOPU30HTA HAa3bIBAETCS JOITOCPOUYHbIM. Tak-
TUYecKoe (PMHAHCOBOE TIAHWPOBAHKE HAMIPABIICHO HA PElIeHHE 3a/1a4 Ha CpoK 10 3-5 net. OHo co-
OTBETCTBYET CpEAHECPOUYHOMY (PMHAHCOBOMY IUTaHMPOBaHMIO. OnepaTuBHOE PUHAHCOBOE ILIIAHUPO-
BaHUE, MHAY€ TOBOPS, KPATKOCPOUHOE (PMHAHCOBOE IJIAHUPOBAHUE HAIEJIEHO Ha (hOopMHpOBaHHE
IJIAHOB Ha CPOK A0 1 rona;

2) 10 00BeKTy (PUHAHCOBOE MITAHUPOBAHUE MOXKET OBITh II€JIEBBIM (TO €CTh TOCTAHOBKA OITpe-
JIeNIEHHBIX 11eJIei), TUTaHUPOBaHUEM JIEHCTBHI (pa3paboTka Mep AJisl JOCTUKEHHS 1Iefiel U yCTaHOB-
JIEHHBIX (PMHAHCOBBIX MOKa3aTeneil), MIaHuPOBaHUE PECYPCOB (HAMpaBlIeHO Ha paclpeesieHue, me-
pepacnpeiefieHue U UCIoIb30BaHNe (PMHAHCOBBIX, KaJIPOBBIX, POU3BOJICTBEHHBIX, HHBECTUIIMOHHBIX U
JIPYTHUX PECYpPCOB);

3) 1O CTeNeHn HEeONPEICICHHOCTH BHEIIHEH Cpe/ibl Pa3JInyaloT IJIAHUPOBAHUE TIPU HEJIOCTa-
TOYHOCTH MH(OPMAIMHN ONPEACTEHHOCTH WU TUIAHUPOBAHHE MPU JOCTATOYHOCTU HH(OPMAIHH
OIPEAEIEHHOCTH.
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@®uHaHCOBOE TUIAHMPOBAHHE B OPraHU3aIllMM HEMBICIMMO 0€3 yueTa €ro METOJOJIOTHH, B
MEPBYIO OYepe/ib MPUHIHUIIOB (pUHAHCOBOrO TuIaHUpoBaHus. OOLIMe TPUHIHUIIEI TPEICTABISAIOT CO-
0011 MPUHIMIIBI, KOTOPBIE XapaKTEPHBI I JIIOOOT0 TUIAHUPOBAHUS B Oopranu3anui. OHU BKIIOYAIOT
B ce0s HAYYHOCTb M METOJMYECKYI0 0OOCHOBAaHHOCTb, CUCTEMHOCTh, THOKOCTb, HETPEPHIBHOCTb,
000CHOBAHHOCTh M TOYHOCTh. JTO 3HAYUT, YTO (PMHAHCOBOE IITAHMPOBAHUE JJOJDKHO CTPOUTHCS HA
TeX METOJ]aX, KOTOPBhIE COOTBETCTBYIOT YPOBHIO (PMHAHCOBOM YCTOHYMBOCTH M (PUHAHCOBOTO COCTO-
SIHUSI OPTaHU3allMY, YYUTHIBAIOT BHEIIHWE U BHYTPEHHUE (PAaKTOPBI, MOTYT JIETKO MOJCTPAaUBaThCS
0] U3MEHSTFoIMecs ycinoBus. Takxke puHAHCOBOE TUTAHUPOBAHHUE JODKHO OCYIIECTBIISITHCS HETIpe-
PBIBHO, Ha MPOTSYKEHUU BCETO BPEMEHHU CYILIECTBOBAHUS KOMITAHUH.

Crnenuduueckre TPUHIUIBI — 3TO MPHUHLUIBI, XapaKTepHble KOHKPETHO Ui (PMHAHCOBOTO
rutaHupoBaHus. CoryiacHO 3TUM IPUHIIMIIAM, Bee (PMHAHCOBBIC IJIAHBI OPTaHU3AIUHU JOJDKHBI OBITH
COIJIACOBaHbl MEXJy COOOM, a Takke C JPYI'MMU BUAAMHU IUIAHOB OpraHu3aluu (IPOU3BOJICTBEH-
HBIMH, Ka/IpOBBIMU, HUHBECTULIMOHHBIMH, UHHOBAIIMOHHBIMU U T1p.). OUeBUAHO, YTO HEOTHEMIIEMbIM
KOMITOHEHTOM PbIHOYHOW SKOHOMUKH SBJIIETCS BBICOKUH YPOBEHb HEONPEAETICHHOCTH. DTO 3HAYUT,
YTO KaKJOW KOMITAHUHU MIOCTOSTHHO YTPO’KAIOT Pa3InyHbIe PUCKH, KaK BHELIHUE, TaK U BHYTPEHHHE.
®uHaHCOBOE IJIAHUPOBAHUE JOHKHO YUUTHIBATh 3T PUCKU U BBIOUPATh COOCTBEHHBIE CPEJICTBA U
CpEeICTBa CIIOHCOPOB /sl (PMHAHCUPOBAaHUS HanboJee PUCKOBAHHBIX WHBECTHUIIMOHHBIX TPOEKTOB U
HE IPUBJIEKATh I HUX 3a€MHbIE CPEJICTBA.

B coBpeMeHHBIX YCIOBHSIX OBCEMECTHOM U(PPOBU3ALINN, CTUMYJIUPYIOLIUM (PaKTOPOM KOTO-
poii nociyxuna nanaemus 2020 1., HeoOX0AMMBIMU KOMIIOHEHTaMH YIIPABJIEHUsI OpraHu3alie sB-
JS0TCS IUGPOBBIE METOABI M UHCTPYMEHTHI [9]. Lludposuzanus puHaHCOBOTO IIIaHUPOBAHUS B Op-
raHU3aluy MPeICTaBIseT cO00M CIOXKHBIN U TPYIOEMKHIl Mpoliecc, U PYKOBOAUTEIH, IPEXKAE YEM
BHEJIPSITh UX B CUCTEMY YIIPABJIEHUSI CBOEH OpraHU3alluy, JOJKHBI OCO3HABATH BCE IPEUMYILECTBA
u HejocTaTku nudpoBuzanuu. Tem He MeHee, IIM(PPOBbIE UHCTPYMEHTHI U | T-TexHOMIOrHH MO3BO-
JISTFOT 3HAYUTEIBHO 00JIETYHTh Mpoliece (PMHAHCOBOTO TUIAHUPOBAHMS 3a CUET TOTO, YTO OHU [4]:

e (hopMUPYIOT JIIOOBIE BUJIBI OFO/KETA C YUETOM B3aMMOCBSI3EH MOapa3AeICHUI KOMIIAaHUH;

® IPOBOJAT CLEHAPHBIN aHAINU3 NIPU IIIAHUPOBAHUM;

® YCTAHABIMBAIOT CBS3M MEX]y Pa3INYHBIMU IUIAHAMH U OI0JKETaMU;

® aBTOMAaTUYECKH KOHTPOJIUPYIOT PacXo/bl U MIIATEXKH;

® ABTOMAaTHYECKH COOMparoT HHMOPMAIHIO O pean3anu PHHAHCOBOTO MIaHa U (POPMHUPYIOT
OTYETHI U TIp.

Taxkum 06pa3oM, MOXKHO 3aKJIHOUUTh, YTO (PMHAHCOBOE IUIAHUPOBAHME SBJISETCS HEOTbEMJIE-
MBIM, 00513aTEeJIHBIM JIEMEHTOM CUCTEMBbI YIIPABICHUS OpraHU3aluel, KOTOpbIi o0ecrieunBaeT ¢-
(bexTrBHOE (PYHKIIMOHUPOBAHUE OPraHU3AIMHU 32 CUET IUIAHUPOBAHUS JOXOA0B U PacX010B, IPOTHO-
3UPOBAHUSA MO3UTUBHBIX U HETATUBHBIX CUTYALUH, YTO [T03BOJISIET pa3padoTaTh IPEBEHTUBHbIE MEPBI
IUI HUBEJIMPOBAHUA M MUHUMHU3ALUU OyJyIIMX PUCKOB WM Ul CBOEBPEMEHHOI'O MCIIOJIb30BaHUS
BO3MO’KHOCTEH UM NOTEHIMala KoMIaHuu. B HacTosIiee BpeMs BaxKHOE 3HaUCHHE UMEIOT HU(PPOBBIE
MHCTPYMEHTBI U METOJIbl (PHAHCOBOTO IUIAHUPOBAHUS, KOTOPbIE MOBBIIIAIOT €ro 3(h(eKTUBHOCTS,
o0JIeryaroT Npolecc IIAHUPOBAHUS U IPOTHO3UPOBAHHUS, YTO IIPUBOAUT K COKPAILEHUIO TPYIOBBIX,
BPEMEHHBIX U (DMHAHCOBBIX 3aTpar.
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BJIMAHUE CTUIA PYKOBOJACTBA U MOTUBALIUU COTPYJHUKOB
HA OPTAHU3ALIMOHHYIO KYJIBTYPY
(MCCJUIEAOBAHUME HA ITPUMEPE PEKJIAMHOI'O ATEHTCTBA)

Ysycan Brinvcun

mazucmpanm,
Hucmumym ¢unancoso — 5KOHOMUYECKUX UCCIe008AHUL,
Cesepo-Bocmounulii ghedepanvhbiii ynusepcumemn,

P®, 2. Axymcx

AHHOTaNusA. BiausiHue IMepcTBa Ha OPraHU3alMOHHYI0 KYJIbTYypYy O4€Hb Ba)KHO. LleHHOCTH,
IIOBEJICHNE U METO/Ibl IIPUHSTHS PELICHUI JINJIEPOB BIUAIOT HAa KyJIbTYpy OpraHU3allMM U, CIIC0Ba-
TEJIbHO, Ha MIOBE/ICHUE U OTHOLIECHHUE COTPYIHUKOB. POJIb MuaepcTBa B pa3sBUTUN OPraHU3alH U TO,
KAaK OHO MOTUBUPYET COTPYAHUKOB. Pa3inuus B CTWIISIX PYKOBOJICTBA COCTABIISAIOT Pa3JINYHbIC KYJIb-
TypHbIE KOHHOTALIMU MEX Ty peanpustusiMu. CTUiIb TUAEPCTBA U KOPIIOPATUBHAS KYJIbTypa UMEIOT
CUHEPTHIO.

KuroueBsble cioBa: OprannzanyoHHas KyJbTypa, MOTHBAIIUS ITEPCOHANA, CTUJIh PYKOBOJICTBA

I. CnpaBounasi uHgopManusa 0 KOMIAHUHU

Beijing Zhongxuanruiyang International Administration Co., Ltd. siBisieTcst 4acTHBIM TIpEANPH-
SITHEM, TTOJTHOCTHIO TTPUHAIICKAIINM YaCTHOMY KamuTaly, W SBJSICTCS MPEANPHUITHEM, B KOTOPOM
JTOMUHHPYIOT KOMMepUYecKue yciyru. 3apeructpupoBad B [lexkune 17 suBaps 2013 roga ¢ ycTaBHbIM
KanmuTanoM 8,8 MITH r0aHeH

Beijing Zhongxuanruiyang International Administration Co., Ltd. B ocHOBHOM 3aHMMaeTCS M-
3aifHOM, ITPOU3BOJICTBOM, ar€HTaMu, MyoauKanuei pexinambl; Opranu3anus BbICTaBOYHBIX MEpPOIIPHU-
sitrit; Opranuzaius KyJIbTYPHBIX M XyI0KECTBEHHBIX 00MeHOB; Jli3aiiH caa; DKOJOTrHUeCKUue paboTHI,
VYnpasnenue rapaxom; BHyTpeHHUE COTPYTHUKHA OM3HEC — KOMITAaHUH, IPOAAIOIIUX CTPOUTENbHBIE
MaTepuaibl, METALTIOMATEPHUAIIBL, PEKIIAMHBIE MATEPUAIIBL, JIEKTPOHUKY U T.JI., IMEIOT MHOT OJIETHHUI
OTIBIT PabOTHI C pEKJIAMHBIMU areHTCTBaMH, PEKJIAMHBIM AU3aIHOM U IEMOHCTpAUEl MEpOIPUSATHIA,
B TO K€ BpeMsl KOMITAHUS TaKXKe pacIIupsieT OM3HecC B 00JAaCTH CTPOUTENBHBIX PadOT U UMEET IIHUPO-
KM CIIEKTpP MAPTHEPCKUX OTHOLIEHUH MEX1y KPYIHBIMUA TOProBbIMU KomnanusaMu Kuras. [l pas-
HBIX IPEINpUITUN pa3paboTaTh AU3aiiH, MaKeT, yCTAHOBUTSH JIMHUIO 00cy)uBaHus. [1o cpaBHeHHIO
C KUTAalCKUMH KOMITAHHUSIMH TOT'O K€ TUIIa, UMEET IPEUMYIIECTBA OTINYHBIX CTAHIAPTOB IIPOEKTH-
poBaHus, OBICTPON YCTAaHOBKH, OJIM3KOW TEMBI IM3aiiHa U Tak jnajiee. B mocnennue roas JabHeee
paciupeHe 6u3Heca KOMIIAHUU OT MPOEKTUPOBAHUS 10 YCTAaHOBKH OM3HECA ¢ XapaKTePUCTHKAMU
OBICTPOTO CTapeHHs, BHICOKON KOOPAWHAILIMU, HU3KOM CTOMMOCTU U APYTUX XapPaKTEPUCTUK OYCHD
nonyJsipHbl Ha peiHKe B [lexkune, Taupizune, X2031 U IPyruX peruoHax ¢ HIMPOKOHM MOAIEPKKOM
KJIMEHTOB. B paiione [lekuHa oueHb BbICOKA MOMYJISIPHOCTh. [I0AroTOBKA K paclIMpEeHUI0 MEXAyHa-
ponHoro Ou3Heca.

Il. lIpeabicTOopHs HCCaeTOBAHMS

KoprnopaTtuBHas KyJibTypa OCOOEHHO BaXKHa B IIOBCEIHEBHON )KM3HU KOMITAHUH, U OTCYTCTBHE
XOpoIIEN KOPIIOPATUBHOM KYJIBTYPbl MOXKET IPUBECTH K IPOTUBOPEUUAM MEXYy KOJIIETaMU U KOJI-
JIeraMu, MeX1y PyKOBOJUTEISIMU M KoJuleraMu. BakHbIM (akTopoM, ONpeessoM yCex npe-
MIPUSATHS, SIBJISETCS TO, TOCTOSHHO JIM OH MOBBIIIAET CBOO NPOU3BOAUTENBHOCTD, a IPOU3BOIUTEINb-
HOCTh KOMIIAHMM 3aBUCHT OT BHYTPEHHMX M BHEIIHMX (akrtopoB. Ilox BHemHuUMH (akTopamu
OOBIYHO MOHMMAIOTCSI COLUAILHOMOIUTHYECKOE U SKOHOMHUYECKOE IMOJIOKEHUE NPEANpHUSATHS Ha
PBIHKE U €0 KOHKYPEHTOCIIOCOOHOCTb. JKOJIOTHYECKUE (PAKTOPhI BHYTPU OpraHU3aluy OOBIYHO OT-
HOCATCS K pacIoIOKEHUIO M (PU3NYecKUM yCcIoBUsAM Ha paboyeM Mecte; KauecTBo paboThl U Xapak-
Tep paboTsl; IlocTaBka MHCTPYMEHTOB, 000pYAOBaHUS U ChIpbs; OpraHu3allMOHHAs CTPYKTypa U
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MOJUTHKA KOMIIAHUHU; Y POBEHb 3apabOTHOM TUIAaThl M Mocoouid; Bo3mokHOCTH U1 TpodeccnoHab-
HOW monarotoBku; KoprmopatuBHasi KyJapTypa U OpraHM3allMoOHHas aTMocdepa. MHOrorpanHsie uc-
CJICZIOBAHMSI CBUJICTEIHCTBYIOT O TOM YTO BHYTpEHHHE (DAaKTOPBI OpraHU3aluy OKa3bIBAIOT OOJIbIIIEe
BIIMSIHME HA MOKA3aTeNH JIETEIbHOCTH YeM BHEIIHUE (PaKTOPHI.

Fang Guoxin (2022) cuuTaet, 4T0 XapU3MaTUYECKUN CTUJIb PYKOBOJICTBA OKa3bIBACT 3HAUU-
TEJIbHOE MOJIOKUTEJIbHOE BIMSHUE HA WHHOBAI[MOHHYIO MPOU3BOJIUTENIBHOCTH NpeanpusaTuil. Lao
Bonbuao (2023) cuurtaer, 4TO CIMIIKOM KOMIIETEHTHOE PYKOBOJCTBO MOXET MPUBECTU K 3JI0YIIO-
TpeOJICHUIO BIACTHIO U YPE3MEPHOI 3aBUCHMOCTH OJUMHEHHBIX, a CIIENIOe MOKIIOHEHNE TaKKe MO-
KET JUILUTH COTPYAHUKOB CLIOCOOHOCTH JyMaTh, aBTOPUTETHOE PYKOBOACTBO MOKET HETaTUBHO I10-
BIIMSATH Ha MPOU3BOAUTEIBHOCTH OU3HECA

I11. O630p noxkyMeHTALIMU
Ctuab auaepersa

Crunb nuaepcTBa — 3TO MOZENb MoBeAeHUs auaepa. Korna nuaepsl BIUSIOT Ha Ipyrux, OHU
HCIOJIb3YIOT pa3HbIe MOJIEIH MOBEACHNUS ISl JOCTHXKEHUSI CBOMX 1iesieil. CTUiIb KOpIOpaTUBHOIO JIU-
JIepCTBa — 3TO TO, YTO XapaKTE€pPHU3yeT NPUBBIYHBINA CTHJIb PYKOBOACTBA. [IpUBBIYHBINA CTHIIb PYyKO-
BOJICTBAa MOCTENEHHO (POPMHUPYETCSI B JOATOCPOYHOM JIMUHOM OIBITE M MPAKTUKE PYKOBOJCTBA, a
TaK)X€ CO3HATEJIbHO WM OECCO3HATEIbHO CTaOMIIbHO PabOTaeT B MPAKTUKE PYKOBOJCTBA M MMEET
CWJIbHYIO HHIAUBHIyaJIN3alIHIO.

Croii llyan SAn Yxon Jlro Ilun Hun SAn ®@an Yxao Jlu (2022) cuurtaer, 4To pyKOBOAUTEIU
MPENNPUATHI UTPAIOT BAXKHYIO POJIb B paboTe MPEANpUATHI, a UX CTUIIb PYKOBOJCTBA UI'PAET KITIO-
YEeBYIO pOJIb B CTUMYJMPOBAHUN WHHOBAIIMOHHOTO IMOBEAECHUS HOBBIX COTPYJHUKOB. PyKOBOJCTBO
SIBJISIETCS BAYKHBIM CBSI3YIOIIUM JIMLIOM JUIsl HOBBIX COTPYAHUKOB B OPraHU3alliU, U €ro CTUIIb PYKO-
BOJICTBA MOBJIHUSAET HA UHIUBUAYAIbHOE BOCIIPUATHE U IMOLIMU HOBBIX COTPYAHHUKOB, a TAKXK€ Ha MX
MHHOBALMOHHOE TIOBEJICHHUE.

Opranu3zanuoHHas KyJabTypa

KopnoparusHas KynbTypa, WM OpraHU3alMOHHAs KyJIbTypa, — 3TO YHUKAJIbHBIA KYJIbTYPHBIN
o0pa3 opraHu3amym, COCTOANIUN U3 €€ IICHHOCTEH, YOeKICHHI, PUTYaI0B, CHMBOJIOB, METO/IOB Pa-
60T1s1 U T. /1., [Ipoiie roBopsi, Bce CTOPOHBI, KOTOPbIE KOMITAHUS IEMOHCTPUPYET B CBOEH MOBCETHEB-
HOU nesitenbHOCTH. Ma MuH (2022) cuuTaeT, 4To OpraHU3aIMoOHHAs KyJIbTypa — 3TO COBOKYITHOCTh
YIpaBJIEHYECKUX HJEH, METOJOB YNPaBJICHUS, TEOPUN yNpaBICHUS, TPYIIIOBOTO CO3HAHUS U COOT-
BETCTBYIOIIMX CTHJIEH MBIIUICHUS U KOJEKCOB NOBEIEHUS, COPMUPOBAHHBIX MPEANPUATUIMU B
MIPOLIECCE TOJITOCPOYHOTO MPOU3BOJICTBA, IKCILIyaTalluu, CTpouTeNnbeTBa U pazputud. 1llao biuna,
Ce WxnmuH (2019) cunraet, 4To OpraHU3aliOHHAs KyJIbTypa KOCBEHHO BIIMSICT HAa MTPOU3BOUTEIb-
HOCTb 4epe3 MHHOBAIMU: JIMIEP OpraHu3alliy B XapaKTepUCTUKAX MPOIyKTa U UHHOBALUM, CTUMY-
JTUpPYs NpeANpUHUMATEIbCKUN MEHTAIUTET, UHULIUATUBY, TBOPUYECKHI1, aBaHTIOPHBIN MOJXO0/, OKa-
KET MOJOKUTEIbHOE BIUSHUE HA IPOU3BOIUTEIILHOCTD.

CtumyupoBaHue epcoHana

CtumynupoBaHue OTpeOHOCTEH, MOTUBALIUY, )KETAHNUH, MOTUBALIUU COTPYTHUKOB — 3TO IIPO-
11ecc, KOTOPBIA B Pa3HOI CTENEHHU YJOBJIETBOPSIET UM OIPAaHUYMBACT Pa3IMUHbIe IOTPEOHOCTHU CO-
TPYAHUKOB DPA3IUYHBIMU 3(PPEKTUBHBIMH CPEICTBAMHU, YTOOBI COTPYAHHUKHU MOIIHM (POPMHPOBATH
KOHKPETHYIO 11eJIb U MOJIEP>KUBATh BBICOKHE SMOLIMH U TOCTOSIHHBIM MO3UTUBHBIN HACTPOU B JOCTH-
YKEHUH 3TOM 11eJI1, OJTHOCTHIO UCIIOJIB30BATh CBOM NMOTEHIMAN U IPWJIaraTth BCE YCHIINS Ul TOCTH-
XKeHus xenaemoit nenu. By I[3ssHpMunb (2023) cuutaet, 4To MEXaHU3M CTUMYJIMPOBAHUS IEpPCOHANA
TaKXe SBJIETCS OJTHUM U3 BaXKHBIX CIIOCOOOB VIS MPEANIPUATUI BHIIOIHATH COOTBETCTBYIOILY IO pa-
00Ty IO yHpaBJIEHHUIO JIOACKUMHU PeCypcaMt, MO3TOMY €ro BHEPEHUE YPOBHS MPAKTUYECKOTO pa3-
BUTHS B OOIIEM IpoLiecce YIpaBIeHUs JIOACKUMU pecypcamMy IIyOOKO BIMSET Ha oOllee pa3BUTHE
npeanpustus. Ban Kynbsn (2023) cunraet, 4To cocTaB epcoHalia ¥ yCI0BUS pean3aliii CTUMYJIOB
NPEANPUATHI pa3HbIX pa3MEpPOB, XapaKkTepa, pa3IuyHbIX OTpaciieil U pa3Iu4HbIX OU3HEC — Mojeen
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pa3IUYHbL, TPEANPUATHS TOJHKHBI HA IPAKTHKE CO3JaBaTh U COBEPIICHCTBOBATH MEXAHU3M CTHUMY-
JMPOBAHUS MEPCOHAJIA, YTOOBI 00ECIIEUUTh €r0 MPAKTUUYECKYIO OCYIIECTBUMOCTb.

Cnucok ureparypsl:

1.
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CTBEHHOCTHU COTPYJHHUKOB Ha MHHOBALMOHHYIO MPOU3BOAUTENBHOCTD Npeanpustuii [J]. Hamuo-
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[Hao Banbuao. ABTOpHU30BAHHBIN CTUIIb pyKOBOCTBA U ero BiausHue [J]. KooneparusHas 3k0HO-
Muka u Texaonorun, 2023 (24): 105 — 107.

Croii llyan An Yxon Jlro IIun LHun An ®an Uxao JIu. MckpeHHe MEHATh HCTUHY Ha HOBYIO:
WCTUHHBIA CTUJIb PYKOBOJCTBA Ul M3YyYEHUS MEXaHU3Ma CTHUMYJIMPOBAHHUS WHHOBAIIMOHHOTO
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(19): 132 — 140.
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Ma MuH. PacckaxuTe 0 mpenMyIiecTBax 1 myTsax IpodCcor3HbIX OpraHU3aluil B IPOABUKEHUN
CTPOMTENBCTBA KOpIOpaTUBHOM KyNbTyphl [J]. Kopriopatusnas nusunu3zanus, 2022 (1): 2.

[Mao binna, Ce Yxumun. KopriopatuBHasi opraHu3aliioHHas KyJlIbTypa, MHHOBAIIMM U OTHOIIE-
Hust npou3BoauTenbHOCTH O6Cy)aenue [J]. CoBpeMeHHass KOMMepYecKasi i TOProBasi IPOMBIIII-
JeHHOCTh, 2019, 40 (01): 48 — 50.

Wu Jianmin. CtpaTterusi BHEIPSHUSI MEXaHU3Ma CTUMYJTUPOBAHUS IEPCOHAIA B YIIPABJICHHU Ye-
JIOBEYECKHMH PECYpCaMu MPEIPUATHS — OLEHKA « YIIPABIEHHE — 3TO CAENIaTh XOPOIIYIO paboTy
10 CTUMYJIMPOBaHUIO niepcoHanay [J]. UccnenoBanus B o0nacTu yrpaBieHUs HAYKOH U TEXHU-
Koii, 2023, 43 (16): 10006.

Ban Kynbsu; HoBblii nepuon KopnopatuBHoe yrpaBiieHUE YellOBEeUeCKUMU pecypcamu Hccre-
JIOBAaHHE MEXaHU3MOB CTUMYJIMPOBaHUA nepcoHana « Menemxep» Ne 11 2023 r.
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PYBPUKA

«IOPUCIIPY IEHLIUST»

MPOILIECC YCHIHOBJIEHUSI (YIOYEPEHUSI) JTETEN B P®

Buuekoe Bauecnae Anopeesuu

cmyoenm,

HOYY svicuezo obpazosanus
Mockoeckuii ghunancoso-npombluiieHHbIl
yhusepcumem « Cunepausy,

P®, 2. Mocksa

AHHoOTanus. [ 'paxIaHCKO-TIpaBOBbIE HOPMBI U IIPOLIECC YCHIHOBJIEHUS (y10uepeHus) netei B PO.

KuroueBble ¢ji0Ba: yChIHOBIIEHUE (YIOUEPEHHE), TPEOOBAHUS K YCHIHOBUTEISIM, ITPOIIECC YChI-
HOBJICHHUSI (yIOUEPEHHUS).

Ha ceropusuinuii 1eHb, MPOIIECC, CBA3aHHBIN C YCHIHOBIICHHEM (yI0USPEHHUEM ) ICTEH SBIISCTCS
JOCTaTOYHO aKTyaJlbHOM TeMOM, M0 MpUYMHE pealbHOW BOCTPeOOBAHHOCTH K JTAHHOMY IPOLECCY
cpeau rpaxan Poccuiickoin @enepannn, a TAkKe ¢ TOUKU 3pEHHS EAArornyeckoro noaxoaa K Boc-
MUTaHUIO JAEeTel, 1 HOPM 3aKpETJIEHHBIX B CEMEMHOM 3aKOHO/1aTEIbCTBE.

MopanbHO-HPaBCTBEHHOE BOCTIMTAHUE B YCJIOBHSIX TOJHOM M BIOJIHE OJaronoyqYHOM CEMbH,
/i€ LIETMKOM U MOJIHOCThIO COOIOAAIOTCS 3aKOHHBIE TIpaBa U MHTEPECHI IETEH, ABISETCS OIHONU U3
MPUOPUTETHBIX 33a4 Ui JalbHEHUIIEro pa3BUTHUS JIUYHOCTH peOeHKa M ero JajbHEHIIero cylie-
CTBOBAHMS B COLILYME.

B nanHo# ctathe, B OCHOBHOM, IMOWJIET P€Yb HEMOCPEJACTBEHHO O CAMOM IPOILIECCE YChIHOBIIE-
Hus (yaouepeHus) peOeHka.

JIns kaHauaaTa, )KeJarolero CTaTh yCbIHOBUTENEM, IEUCTBYIOIIMM 3aKOHOAATEILCTBOM YCTa-
HOBJIEHBI 0COOBIE MapaMeTphl U TPeOOBaHUSI.

OcHoBHbI€ TpeOOBaHMUSI, IPEIBABISEMbIE K TOTCHIINATbHBIM YCHIHOBUTEIISIM |

e CocrosiHue 310pOBbs. YCHIHOBUTEIb HE JOJHKEH UMETh HU OJJHOTO U3 3a00JIeBaHUH, yKa-
3aHHBIX B [TocTtanoBnenuu [IpaBurensctBa PO ot 14.02.2013 Nel17, a Takke 00s13aH MPEACTaBUTH
MEJHUIIMHCKOE 3aKJII0UEHUE, O COCTOSIHUHM CBOETO 3/I0pOBBs (crpaBka Gopmbl 164/Y).

e YpoBeHb 10X0[a. YPOBEHb J0X0Ja KaHIHJaTa B YCHIHOBUTENU JOJKEH ObITh HE MEHEe
CYMMBI, COCTOSIIEH U3 MPOKUTOYHOIO MUHUMYMa, YCTAHOBJICHHOTO /Ul TPYJI0CIIOCOOHOTO Hacee-
HUS B OTJICJIBHOM PETMOHE HA MOMEHT O0OpallleHus, a TAKKe MPOKUTOYHOIO MUHUMYyMa Ha peOeHKa.

e CyaumocTb. YCHIHOBUTEIEM HE MOXKET ObITh IPU3HAH TPAXKIaHUH, CYAUMBIN paHee 3a Ipe-
CTYIUJICHHSI, IEPEUUCTICHHBIE JEHCTBYIONIUM 3aKOHOIATEIbCTBOM, B cpepe yCHIHOBIIEHUU (ya04uepe-
HUS) IeTeH.

e Kuanmnsie ycjaoBusi. J[OJDKHBI COOTBETCTBOBATh BCEM HEOOXOJIMMBIM HOpPMaM, a TaKXkKe
HE JIOJDKHBI OBITh MEHEE JI0JIeH, yCTAaHOBJICHHBIX HOPMaMH B COOTBETCTBYIOIIEM PETHOHE Ha KaXKJI0TO
YjileHa CeMbH, BKJItOYast peOeHKa, KOTOPOro COOMPArOTCs YChIHOBUTD (YJOUEPHUTB).

e Bo3spacrt. Pa3znuna B Bo3pacte MKy peOEHKOM U €ro YChIHOBHUTEJEM J0JDKHA ObITh HE Me-
Hee 16 ner. Ho manHas HOpMa He MPUMEHSIETCSI TPU YCBIHOBJICHHH OTYMMOM (Mauexoii) [6].

e Ceprudukar (CBHIETEJbCTBO), 0 MPOXO0KACHNH IICUX0JI0T0-TIearOrH4ecKoil U NpaBo-
BOIf MOAroToBKM. JIaHHBIN TOKyMEHT HEOOXO0MM, €CIIH KaHIUAAT paHee He YChIHOBIISUI (y10uepsis)
peOeHka, He ObUT OTIEKYHOM HJIM TONEUUTENIeM M 3aHUMAETCsl 3TUM BIIEpPBBIE.

Ecnu mpouieypa ycsiHOBIeHUS (yI0uepeHns) peOeHKa MPOUCXOAUT BIIEPBBIC, TO KAaHAUIATY B
YCHIHOBUTENIM HEOOXOAMMO B IEPBYIO Ouepelb, mocie cOopa BceX HEOOXOIUMBIX JIOKYMEHTOB,
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BCTaTh Ha y4YeT B KAUECTBE YCHIHOBUTEIIS B OPTaHbl ONEKU U MONeYUuTeNnbcTBa. ClIeAyIOmUM 3TarioM
B JIAaHHOM cirydae Oyzer moadop pedeHKa Ul YChIHOBIICHUS (YAO4YepeHus), BCTpeda ¢ peOeHKoM (B
IIPUCYTCTBUU NPEACTABUTEIIEN OPraHOB ONIEKU U IONEUYUTENbCTBA). Jlasee, MPOUCXOAUT HENOCpEa-
CTBEHHOE 00OpalleHue B Cy/J C 3asBJICHUEM 00 YCHIHOBICHUH (YIOUEPEHUN).

B cutyanusx, Korya rpakJaHiH UMEET JKeJIaHUe YCBIHOBUTH (yI0YepUTh) peOCHKA CBOETO
CyIpyra, To nocjue cOopa BceX HeOOXOIUMBIX JOKYMEHTOB, HEOOXOAUMO NEPEXOIUTh K CTaAUHU I0-
Jlauu 3asBJICHUS B CYI.

B cynebnom nopsizke cama nporeaypa yCbIHOBICHUS (yI0UePEHUs ) MPOUCXOUT CIIEIYIO0-
UM 00pa3zoMm.

3asiBieHHE 00 YCHIHOBJICHUM WM yJIOYEpPEeHMM moaaercs rpaxiaaHamu Poccuiickoit denepa-
IIUH, JKEJIAIONIMMHI YCHIHOBUTH peOCHKA, B PAOHHBIN Cy/I 110 MECTY JKUTEIHCTBA MM MECTY HaXO0X-
JICHUSI YCBIHOBJIIEMOTo peOeHKa. [7]

3asiBieHHe 00 YCHIHOBJIIEHUN PACCMATPUBAETCS B 3aKPHITOM Cy/1€0HOM 3aceJaHUH ¢ 00s13a-
TEJIBHBIM YY9aCTHEM yCHIHOBUTENEH (YCBIHOBUTEIS ), IPEACTABUTENSI OPTaHa ONIEKH U TONEYNTEIb-
CTBa, MPOKYpOpa, peOeHKa, TOCTUTIIETO BO3pacTa YEThIPHA/ILIATH JIET, @ B HEOOXOIUMBIX CIIydasixX
ponuTenel, Apyrux 3auHTEPECOBAHHBIX JIUI] U CaMOro pedeHKa B BO3pacTe OT JAECATH /10 YEeThIpHa-
amaru Jyiet. [8]

[Ipu nogaue 3asBieHUs1 00 YCHIHOBIIEHUU (YA0UEPEHUH) B CY, HEOOXOJUMO TaK¥Ke MPUJIO0-
KHUTh TaKUe IOKYMEHTHI KaK:

® CBUJETEILCTBO O 3aKIIOYEHUH Opaka,

® MEIUIIMHCKOE 3aKIIOYEHHE O COCTOSHUM 3/I0pPOBbSl YCHIHOBUTEJNS U YCHIHOBIISIEMOTO pe-
OeHka,

e JloKyMeHTHI, MOATBEPKIAOIINE TOXO]] YCHIHOBHUTEIIS,

® JIOKYMEHT O HAIMYHH HEOOXOAUMOTO JKUIJIOTO MOMEIIEHHS (JOKYMEHT Ha TPaBo T0JIb30Ba-
HUS TaKUM IIOMEUICHUEM),

® THCBMEHHOE COTJIACHUE POJUTEISI, €CIIU MPOUCXOIUT YChIHOBIIEHUE (yIouepeHne) pebeHka
Cynpyru,

® JIOKyMEHTBHI KaHJ1/1aTa B yCHIHOBUTEIH.

Kak yxe ObUI0 M3II0KEHO paHee, JaHHas KaTeropus JeNl paccMaTpHUBAaeTCs ¢ 00s13aTeNIbHBIM
MIPUCYTCTBUEM MPEICTABUTENICH OPraHOB ONEKH U MOMEUNTENbCTBRA.

JlaHHBIN OpraH JAO0JDKEH MPEeCTaBUTh B CyJl COOTBETCTBYIOIIEE 3aKII0YEHHE, C 000CHOBaHHEM
B COOTBETCTBHUH YCHIHOBJICHUS (yAOUEpEHUs) UHTEpecaM pedeHKa, KOTOPOTro IUIAHUPYIOT YCHIHOBUTD
(ynoueputs). JlaHHBIN TOKyMEHT OpraHOB OIEKH U MONEUUTENbCTBA YUUTHIBACTCS CYJIOM IIPH pa3pe-
LIEHUH BOIIpOCa.

[To uToram paccMOTpeHus 3asBJICHHS U BCEX MPECTABICHHBIX B Jieje JOKYMEHTOB, CYJ IIpU-
HUMAaeT pelleHue JIM0Oo B yJIOBIETBOPEHHUH JIAHHOTO 3asBJICHUS 00 YCHIHOBIIEHUU (YIOUEPEHUN) pe-
OeHKa, MO0 COOTBETCTBEHHO 00 OTKa3e B yJIOBIETBOPEHUU JAHHOIO 3asBIICHUSI.

B tom ciydae, ecnu 3asBiieHue 00 YCHIHOBIEHUH (yAOYEPEHUH) YIOBIECTBOPSIETCS, TO Cy/ B
CBOEM pELICHUH YKa3bIBAET BCE JAHHBIE JIUILI, KOTOPBIE SIBISIFOTCS] YCHIHOBUTEISIMU, JUISI TOTO YTOOBI
oprad 3AI'C mMor BHecTH Bce CBEJICHHS O JAHHBIX JIMIIAX B aKTOBYIO 3alMCh O POKJICHUU pEeOCHKA.

[Tocne Bcex BhIIENEpEUUCICHHBIX MPOIIETYP MPOUCXOAUT 00s3aTeNbHasl perucTpanus hakra
ycbiHoBiieHus (ynouepenusi) B opranax 3AI'C. Opransl 3AI'C BHOCAT B aKTOBYIO 3aIHCh O POXK/Ie-
HUU CBEJCHUS O POAUTENSX, MEHSETCS (haMIIINs, OTYECTBO peOeHKa, a Jajee COOTBETCTBEHHO BbI-
JIAeTCsl CBUJIETENILCTBO 00 YCHIHOBIIEHUH (YI0UEPEHHH).

IIponetypa ycsiHOBIIEHUS (yI0UEPEHUs) ABISETCS JOCTATOYHO CIIOKHOM U TPYJIOEMKOIA.

B Hacrosiee Bpems, cyliecTByeT Hemano Ipo0seM, CBSI3aHHBIX ¢ YChIHOBJIEHHEM (yJouepe-
HueMm) aereil B PO, kotopele He penieHsl 10 KOHIA. OCHOBHBIMU U3 HUX SIBJISIOTCS:

1. JleecriocoGHOCTD Ipax/iaH, XKEJNAOMIHUX CTaTh YCHIHOBUTEISIMU

2. IlpeononeHne MCUXOJIOTMUECKUX MpOOIeM, CBSI3aHHBIX C aJanTaluel, Kak aeTei, Tak u
HEINOCPEACTBEHHO CaMHUX POJUTEIIEH.

3. CepbesHble MPoOIEMBbI CO 3J0POBBEM.

4. OTka3 0JJHOTO U3 POAUTEINIEH Ha yChIHOBIIEHUE (yI0UepEHHE) ero pedeHKa.

37



Hayunwut oricypran « Cmyoernueckuii hopymy. MNe 8 (275), gpespanw, 2024 2.

5. bonbiine 3aTpaTbl BpeMEHU U T. 1.

3ayacTyro CiIydaeTcs TaK, YTO BBIIICIIEPECUHUCICHHBIC TPOOIEMBI IEPECEKAIOTCS MEXKTY COOOi
Y UMEIOT COBMELIECHHBIA XapakTep.

Ho ¢ TeueHreM BpeMeHH JTaHHbBIE TPOOJIEMbI TIOCTEIIEHHO HAYWHAIOT PEIIaThCsI HAa 3aKOHO 1a-
TEJILHOM YPOBHE, IIPaBOBast 0a3a 1Mo HUX MOCTEIICHHO COBEPIICHCTBYETCS. UTO B KOHCUHOM HUTOT'E
BCE XK€ JIOJKHO MPUBECTH K TOMY, YTO IPOLEAypa yCbIHOBIEHUS (ynouepeHus) B PO craner
HAMHOT' O Hpome, 6I)ICTpee HpI/I 9TOM, HUKAK HE YHIGMJISISI HpaB HCTeﬁ, B I/IHTGPCC&X KOTOpI)IX " BC-
JeTCs BCsl 9Ta padora.
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Abstract. This article discusses the topic of extracurricular activities in biology lessons. The
author of the article emphasizes the importance of extracurricular activities in the learning process as
a way to deepen knowledge and develop skills. The article presents various ideas and methods that
can be used by biology teachers to organize extracurricular activities.

KiaroueBble ciioBa: HayKa, II€aaroruka, 06p330BaHI/IC, 6I/IOJ’IOFI/I${, BHCYpPOYHAA ACATCIIBHOCTD.
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Extracurricular activities are an integral part of the educational process, which allows students
to expand and deepen their knowledge in selected subject areas. In the context of biology lessons, the
use of extracurricular activities becomes an important factor in increasing students' interest in this
scientific subject.

The peculiarity of biological education is its realism and close connection with the outside
world. Students have the opportunity to study a variety of life forms, understand the relationships in
biological systems, and explore living organisms within their natural environment. Extracurricular
activities conducted within the framework of biology lessons make it possible to expand this direct
connection with real phenomena and objects, making the learning process more practical and lively.

One of the most frequently used methods of extracurricular activities in biology lessons is con-
ducting excursions and practical exercises in the natural environment. During such trips, students
have the opportunity to independently observe the life of plants and animals, study their characteris-
tics, and apply their knowledge in practice. These activities contribute to the visual presentation of
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information, help to develop skills of independent observation, analysis and systematization of
data [1, c. 29].

Another effective method of extracurricular activities is the use of innovative technologies.
Students can complete projects involving the creation of presentations, videos, or interactive models
that demonstrate specific biological phenomena or processes. This allows you not only to deepen
your understanding of the material, but also to develop cooperation skills, presentation skills and
creative thinking [3, c. 8].

One of the main tasks of extracurricular activities in biology lessons is to develop students'
cognitive interest and motivation for self-education. The use of interactive games, quests, contests
and projects in biology lessons allows you to make the learning process more exciting and emotion-
ally intense. Students actively participate in the discussion, search for similar phenomena in real life,
and analyze the results obtained [4, c. 51].

An approximate calendar and thematic plan for 9th grade students may look like this:

1. Introduction to Biology:

What is biology?

Basic concepts and methods in biology.
Organization of the living:

The structure of the cell and its functions.

Cell organelles and their role.

Metabolic processes in the cell.

Reproduction:

Reproduction of organisms.

Sexual and asexual reproduction.

Reproduction in plants and animals.

Heredity and variability:

Genetics and heredity.

The basic laws of inheritance.

Variability of organisms and its significance.
Plants:

Features of the structure and functioning of plants.
The diversity of the flora.

The role of plants in the ecosystem.

6. Animals:

Features of the structure and functioning of animals.
The diversity of the animal world.

The role of animals in the ecosystem.

Ecology: — The interaction of organisms in nature.
Ecosystems and their features.

Environmental problems and their solution.
Conclusion:

Repetition of the main themes and concepts.

The importance of biological knowledge in everyday life.

Such a plan will help students of the 89th grade to systematize knowledge in the field of biology
and cover the main topics necessary for further study of the subject [2, c. 93].

Thus, the introduction of extracurricular activities in biology lessons is a significant step in the
development of education. It helps students to deepen their knowledge, develop skills of independent
work, analytical and creative thinking. Extracurricular activities contribute to the formation of cog-
nitive interest, motivation and love for biology, which in turn contributes to the active and high-
quality assimilation of educational material.

.SJ'I...:b...'()O...!\)..
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Abstract. Analogy is one of the most effective methods in teaching schoolchildren. The ability
to interest in the study of a subject, motivate for new scientific discoveries, innovation is the main
merit of the educational analogy. This technique contributes not only to the updating of knowledge,
but also to a more effective generalization, systematization and study of new material.
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In modern education, the system of methods of student activity includes modeling, highlighting
the main thing, classification, transfer, analysis, concretization, synthesis, observation, generaliza-
tion, comparison and, of course, analogy.

The methodology of applying analogy in the process of teaching concepts is a program of such
actions by teachers and students with terminology that provides students with a high level of mastery
of them, characterized by their understanding, the ability to consciously apply them when solving
problems and navigate with their help in changed conditions [1].

In such an action program, the main link in the application of analogy can be identified and
described, which determines the direction and main purpose of this process, as well as its individual
stages and actions that make up its structure.

Based on the analysis of literary sources, two main aspects of the application of the analogy
method can currently be distinguished:

1. The analogy method is used in teaching as a technique for visualizing complex and visually
unimaginable objects and phenomena.

2. A more important aspect, which is extremely rarely used, is the use of the analogy method
as a basis for transferring knowledge from one science to another. That is, it is used as a tool when
climbing the pyramid of knowledge [2].

Establishing analogies requires students to make comparisons. By comparing objects, phenom-
ena, and processes, a person gets the opportunity to think deeper, and his knowledge becomes more
solid and meaningful. The comparison allows students to form the ability to find similarities and
differences of concepts, processes, phenomena, which activates mental activity and accelerates the
process of mental development.

Comparison is carried out in two main forms: comparisons and oppositions. The juxtaposition
is aimed at clarifying the distinctive in objects and phenomena while highlighting essential features
and properties. The comparison is aimed at highlighting the essential properties common to a number
of objects. As practice shows, it is easier for a student to find a difference than a similarity [2].

Analogy helps students to find a presumptive solution to new questions, educational problems
and thereby contributes to the activation of the cognitive process, the teaching of schoolchildren, the
effective development of their independent productive thinking, biological intuition. Analogies, in
addition, are the most important source of associations that ensure deep and lasting assimilation of
the subject by students [3].
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Using successful analogies allows you to achieve much greater clarity. At the same time, the
ease of assimilation and memorization of the material increases many times due to the inclusion of
associative thinking. On the other hand, it is simply impossible to do without using analogies if an
abstract subject is being presented, which must be visualized in some way so that a listener with not
too developed abstract thinking understands the meaning of what is being presented. In other words,
if the phenomenon is too complex or impossible to visualize, use the analogy method.

Here are some examples of analogies that can be used in the study of biology.

1. A complete analogy of the structure of the stems of cereals and modern high-rise buildings.
The stems of cereal plants are able to withstand heavy loads and at the same time not break under the
weight of the inflorescence. If the wind bends them to the ground, they quickly regain their vertical
position. What is the secret? It turns out that their structure is similar to the design of modern high —
rise factory pipes — one of the latest achievements of engineering.

2. The body of deep-sea sponges of the genus Euplectellas has high-quality optical fiber. Ac-
cording to the test results, it turned out that the material from the skeleton of these 20-centimeter
sponges can transmit a digital signal no worse than modern communication cables, while natural fiber
is much stronger than human due to the presence of an organic shell. The skeleton of deep-sea sponges
of the genus Euplectellas is constructed of high-quality optical fiber [2].

3. The design of the Eiffel Tower is based on the scientific work of the Swiss professor of
anatomy Herman von Meyer. 40 years before the construction of the Paris engineering miracle, the
professor studied the bone structure of the femoral head at the place where it bends and enters the
joint at an angle. And yet, for some reason, the bone does not break under the weight of the body.

The base of the Eiffel Tower resembles the bone structure of the femoral head [4].

Comparisons of complex biological and chemical processes with various situations from eve-
ryday life perform various functions: they provide an opportunity to imagine what is impossible to see in
school conditions, serve as a means of discovering new patterns, explain some phenomena, help to re-
member complex scientific concepts and understand their essence. The analogy method makes lessons
more interesting, diverse, and the learning material more understandable and understandable.

4 classes were selected for the pedagogical experiment: 10 A, B; 11 A, B. At the same time,
classes with the letter "A™ were experimental groups in which the method of analogy was used in
biology lessons, and "B" were control groups. In the 10th grades, the experiment occurred during the
study of the topics of the section "Living systems and their study"”, and in the 11th grades "Living
matter as a system".

The experiment in 10th grades showed the following results (Diagram 1):

The results of the control workof thq 10th grade
25
20
W OueHka "5"
15
OueHka "4"
10 OueHka "3"
5 - — OLI,eHKa "
0
10 "A" 10 "B"

Figure 1. The experiment in 10th grades showed the following results

The section "Living systems and their study" is devoted to 2 lessons of studying new material.
We added 1 control lesson to determine the parameters of the experiment. It was found out that the
use of the analogy method in the 10th "A" class shows a high level of assimilation of knowledge. The
children actively participated in a dialogue with the teacher about the properties of living systems,

43



Hayunwii orcypruan « Cmyoenyeckuil popymy. MNe 8 (275), ¢pespanv, 2024 .

gave examples and independently built analogies on the following properties, understanding the struc-
ture of the method. In the lesson on the levels of organization of living systems, children drew up
diagrams using the analogy method, which they associated with a specific level and easily moved on
to the next one without the help of a teacher.

In the case of the 10th grade, the teacher used standard methods of explaining new material.
The children participated in the conversation, but only when the simplest properties of life were dis-
cussed. For example, the properties of discreteness and integrity caused difficulties for children. The
levels of organization of living systems were somewhat more difficult for children, due to the fact
that the teacher used more complex scientific terminology. In control lessons in grade 10 "A", chil-
dren showed a high level of learning: 84% — grade 5; 8% — grade "4"; 8% — grade "3"; there are no
unsatisfactory grades. In the 10th grade, the quality of knowledge in this section showed a lower
result: 17% — score 5; 44% — score 4; 35% — score 3; 4% — score 2

The experiment in 11th grades showed the following results (Diagram 2):

The results of the control work of the 11th grade

18 -
16 -
14 -
12 1 H OueHka "5"
10 -
OugeHka "4"
8 -
OueHka "3"
6 -
OugeHka "2"
4 - 8 4
2 .
2 2 4
0 T 1
11 IIAII 11 IIBII

Figure 2. The experiment in 11th grades showed the following results

The section "Living matter as a system" is devoted to 5 lessons of studying new material. We
added 1 control lesson to determine the parameters of the experiment. In the 11th "A" grade, the
following results were revealed: 80% — grade 5; 10% — grade 4; 10% — grade 3. In grade 11 "B", the
results are as follows: 43% — grade 5; 19% — grade 4; 38% — grade 3. Unsatisfactory grades in both
classes are not recorded.

Thus, we conclude that the analogy technique is highly effective for learning. Personal analogy
frees students from a mechanistic, external analysis of the problem. Direct analogy requires the stu-
dent to activate his memory, turn on the mechanisms of analogy and identify in human experience or
in the life of nature the similarities of what needs to be created.
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Physical activity is fundamental to every child's development and it affects many aspects of
their health. Thus, it is important to integrate physical activity into the lives of adolescents and lay
the foundation for maintaining a healthy, active lifestyle throughout life [3, pp. 25-26].

Since in ordinary secondary schools the emphasis in education is on the study of general edu-
cation subjects, and in schools aimed at developing the physical development of adolescents, namely
cadet schools, children's health is primarily valued, acquired through the introduction of physical
education lessons, medical examinations, etc.

The purpose of the study: to study the influence of the learning profile on the change in indica-
tors of physical and physiological development.

We also analyzed two groups of teenagers. The control group — students of School 8 in Stary
Oskol — group 1, the experimental group — students of the cadet class of School 19 — cadet corps
"Victoria", Stary Oskol — group Il. The students were selected at the age of 11-12 years (6th grades).

The parameters of physical and physiological changes in adolescents were obtained and ana-
lyzed by conventional methods by measuring the main indicators of adolescents, such as: body length,
cm; body weight, kg; chest circumference, cm [1, 2]. We analyzed indicators characterizing the state
of the circulatory system, such as: systolic blood pressure, mmHg, diastolic blood pressure, mmHg,
heart rate, beats/min) at rest and after physical activity. Blood pressure indicators were recorded by
us using the Korotkov method, heart rate indicators were determined by measuring the pulse.

According to the results of the study, it was revealed that students of the cadet class showed
significantly better results in both physical and physiological development. At the main stage, much
attention was paid to the physical education of children. Students in the cadet class had a lot of phys-
ical activity throughout the entire week of training, students of the secondary school revealed the
presence of three physical education lessons per week, and computer use was also observed for more
than 6 hours a day (Fig.1).
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Figure 1. The duration of computer use and TV viewing among adolescents of the educational
institutions under consideration

Since we previously proved that physical activity in adolescence contributes to rapid and high-
quality physical and physiological development, students in the cadet class, compared with the second
experimental group, were distinguished by an active and healthy lifestyle, interest in learning and the
absence of chronic diseases. The students of the second experimental group were mostly overweight,
passive in learning, and less interested in cognitive activities. The data of measurements of the length,
weight and circumference of the chest are shown in the tables.

Table 1.
Indicators of physical development of girls of the cadet class
of School 19 — cadet corps *"Victoria™
Indicators, units
The survey . Chest . Chest Chest
X Body length, Body circumference | circumference | .
period . L . circumference
cm weight, kg | on inspiration, | on exhalation, | ~.
om om in pause, cm

The beginning |\ 3¢ 20 46 | 39.26+1.96 | 74.50+0,73 64,12+0,96 70,10+0,91
of the year

End of the year| 139,23+0,50 | 40,06=1,90 | 74,54+0,73 64.,14+0,66 70,12+0,90

Table 2.
Indicators of physical development of girls of School 8
Indicators, units.
Chest Chest
The SUrvey Body length, Body circumference | circumference | . Chest
period . LT . circumference
cm weight, kg | on inspiration, | on exhalation, | ~.
om om in pause, cm

The beginning
of the year 137,301,088 | 42,20+0,68 74,90+1,41 63,90+0,99 80,10+1,91

End of the year| 137,58+1,02 | 46,92+0,77 76,06£1,50 64,14+1,13 80,86+1,94
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Table 3.
Indicators of physical development of boys of the cadet class
of School 19 — cadet corps ""Victoria"
Indicators, units.
The survey . Chest . Chest Chest
eriod Body length, I_30dy cwc_:umfere_nce cwcumfere_nce circumference
P cm weight, kg |on inspiration, | on exhalation, | ~.
in pause, cm
cm cm

The beginning | 141 900,64 | 47,651,96 | 82,34£0,79 | 66,92£1,52 | 77,92+2,56

of the year
End of the year| 142,24+0,59 | 48,06+1,84 82,34+0,79 66,92+1,52 77,92+2,57

Table 4.
Indicators of physical development of boys of School 8
Indicators, units.
The survey . Chest . Chest Chest
eriod Body length, l_30dy cm_:umfere_nce cwcumfere_nce circumference
P cm weight, kg | on inspiration, | on exhalation, | .
in pause, cm
cm cm

The Deginning | 141 201,09 | 52,1240,68 | 81,70£0,93 | 68,38£0,75 | 75,86+2,75

of the year
End of the year | 141,68+1,27 | 56,12+0,68 | 82,70+0,89 67,14+1,13 76,0242,92

From the data in the table, it becomes clear that students of the cadet class of School 19 — a
cadet corps "Victoria"”, compared with students of School 8, have the main indicators of physical
development better, also in the period we selected (the beginning and end of the school year), students
of the cadet class showed a better trend in changes in physical indicators, namely: body length indi-
cators increased in female and male by an average of 1 cm, students of School 8 male and females
have a tendency to increase their weight more (on average, this indicator increased by 4 kg.). The
average indicators of the cardiovascular system of male and female students of the two test groups
are shown in Tables 5 and 6.

Table 5.
Indicators of the cardiovascular system of girls
. . Test groups
Indicators, units. G EG
Before physical activity
Systolic blood pressure, mmHg 97,86+5,79 104,66+0,02
Diastolic blood pressure, mmHg 63,57+0,42 64,00+0,0
Heart rate, beats/min 62,14+9,46 64,00+5,70
After physical activity
Systolic blood pressure, mmHg 114,17+4,18 115,05+5,00
Diastolic blood pressure, mmHg 64,28+2,78 71,25+3,15
Heart rate, beats/min 81,73+5,47 77,20+4,33
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Table 6.
Indicators of the cardiovascular system of boys
. . Test groups
Indicators, units cG | EG
Before physical activity
Systolic blood pressure, mmHg 108,57+1,42 108,33+0,83
Diastolic blood pressure, mmHg 68,57+8,99 65,71+11,33
Heart rate, beats/min 58,33+1,96 64,66+0,03
After physical activity
Systolic blood pressure, mmHg 121,17+4,18 117,15+5,00
Diastolic blood pressure, mmHg 69,18+2,78 72,2842.15
Heart rate, beats/min 71,73+5,47 77,00+4,32

As can be seen from the tables, the heart rate of boys and girls studying at a cadet school,
compared with School 8 respectively, before and after physical activity, has not such a significant
surge, which indicates a normalized state of the body at rest and in an excited state. Thus, it is neces-
sary to conclude that the choice of a learning profile in adolescence is very important for the devel-
opment of the child as a whole. The conducted research revealed a number of factors influencing the
formation of physical and physiological development of adolescents: an increase in educational work-
load, primarily due to the unregulated use of technical devices, including in the learning process, lack
of physical activity, etc.
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