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MNPUMEHEHUE METOJA KJIACTEPU3ALIMU B 3AJAYEOLIEHKH
TBOPYECKHWX KOMITETEHIIUI BBIITY CKHUKOB HAYAJIbHOM HIKOJIbI

AHHOTAIHMSA

B cratbe packpbIBaroTCsi 000CHOBaHHS BHIOOpPA MAaTEMAaTHUYECKOTO METOJIa M allrOpPUTMA ISt
peam3alui  TIPOTPAMMHOTO CPEZICTBA JUII OIEHKH TBOPUYECKUX KOMIIETCHIIMHA —MJTaIIIiX
IIKOJBHUKOB.  Pa3paboTana Maremarwdeckas MoOJeNb, OCHOBAaHHAS HA KIIACTepU3allin
Pe3yJIbTaToB, POAHAIM3UPOBAH U TPEICTaBNIeH (DYHKIMOHAT HPOrpaMMHON MH(OPMAIIMOHHOH
CHCTEMBI Ha 3Tarie MPOeKTHPOBAHMUSL.

KaroueBbie ciioBa

Mraqime IIKOIBHUKH, TBOPYECKHE KOMIICTCHIIMH, aBTOMATH3AIWs HH(OPMAIIMOHHBIX
TIPOLIECCOB.

BrykovaE. Yu,,

Master's student of the OSU

Orenburg, Russia

Scientific supervisor: Zubkova T. M.,

Doctor of Technical Sciences, Professor, OSU
Orenburg, Russia

APPLICATION OF THE CLUSTERING METHOD IN THE TASK OF ASSESSING
THE CREATIVE COMPETENCIES OF PRIMARY SCHOOL GRADUATES

Annotation

The article reveals the rationale for choosing a mathematical method and algorithm for
implementing a software tool for assessing the creative competencies of younger schoolchildren. A
mathematical model based on clustering of results has been developed, the functionality of a
software information system at the design stage has been analyzed and presented.

Keywords

Junior schoolchildren, creative competencies, automation of information processes.

3aaua OLECHKH TBOPYECKMX KOMIICTCHIMH BBITYCKHUKOB HAYaJIbHOM ILKOJBI CBOAMTCS K
OTPEJICNICHHI0 COOTBETCTBUSI HAKOIUICHHBIX MIIA/ILIMMH IIKOJbHHKaMU 3a 4 roja oOydeHus
TBOPYECKUX JIOCTIKCHUH K YPOBHIO CHOPMUPOBAHHOCTH KOMIICTCHIIMI W PEKOMEH AL 110 MX
JabHEHIeMy pa3BUTHIO. [IprMeHeHne MpOrpaMMHOTO CPEJICTBA MO3BOJIUT aBTOMATH3HPOBATh

5



TpoLecC BBIBJICHHS CKIIOHHOCTEH K TBOPYECTBY HA HAYAIBHBIX JTANlaX PA3BUTHUS IIKOJBHUKA U
BBIOOPA MPOJECCHOHATEHOTO HAMPABIICHHS B Oy Iy1IIeM.

Jlns perieHust MOCTaBICHHOW 3aa4d ObUT BBIOpaH METOJ KiacTepusalmu (aroputM K -
means),Tak KaKk OH IO3BOJISIET peIaTh 3a7aud KiacCU(UKAIMH OOBEKTOB - YUCHHUKOB B
COOTBETCTBHHM C HX YPOBHEM C(OPMHPOBAHHOCTH TBOPYECKHX KOMIICTCHIMH («HU3KUID),
«CPEIHMID), «BBICOKWI»). [Ipn ompeneneHMn ypOBHS YUHTBHIBAIOTCS CISYIOIIME KPUTEPUM:
KOTHATHBHO - MOTHBAI[MOHHBI KOMIIOHEHT (IMBEPreHTHOE (TBOPYECKOE) MBIILICHHE),
JIMYHOCTHO - KPEATHBHBI KOMIIOHEHT (TBOpYECKOE BOOOpaKEHWE) W JIeSTENHHOCTHBIH
KOMITOHEHT (TBOPYECKAsi CAMOCTOSITEITBHOCTD, aKTHBHOCTD, B T.4. TBOPYECKHE IOCTIKEHIS). OHI
CKJIAJIBIBAIOTCS W3 MMCFONIMXCS 3HAHWH, YMCHUI M HAaBBIKOB, T.C. TBOPYECKHMX CIIOCOOHOCTEH
YYCHHKOB.

Ha pucynke | mpercraBlieHa YTOYHCHHAS JCKOMIIO3ULMS KOHLICTITYAIbHON AHarpaMMbl B
metozonorur SADTIDEF( (A0). Ona roka3bIBaeT B3aMOCBSI3b JJAHHBIX CUCTEMBI C BHIOPaHHBIM
JUTSL PeNM3aMK METOIOM M alTOPUTMOM. MeXaHH3MaMy PEaTi3allii 31eCh SBIIIOTCS YUUTEI b
HAYaTbHBIX KIIACCOB, POIUTENb M 3aM. JUPEKTOpa M0 BOCIHTATENBbHOU pabote. U y Kakmoro u3
HHX COOTBETCTBYIOIIHE (DYHKIIIH:

1) Yuutenps HaqabHBIX KIIACCOB (Y KaXI0T0 KIACCHOTO PYKOBOJUTEIIS CBOM JIOTHH U TIAPOJIh):

- BEJICHHE TIOPT(OITHO YUAIIXCS;

- (hopMHpOBaHKE 0THeTa 00 YPOBHE CHOPMUPOBAHHOCTH TBOPUECKIK KOMITCTCHIIHH;

- (hopMHPOBAHHE PEKOMEH/IAIIHH 110 PA3BUTHIO TBOPYECKOTO MOTCHIHANA.

2) Pommrens (y omHOrO W3 MpecTaBHTENeld peOcHKa JUIi BXOJA MUMEETCsS CBOI JIOTHH U
apoJib):

- OTCII©KMBAHKE TBOPYECKUX YCIIEXOB PEOCHKA,

- TpoCMOTp oOT4eTa 00 YypoBHE C(OPMHUPOBAHHOCTH TBOPYECKHX KOMIICTCHIMHA W
PpEeKOMEH AL

3) IpencraButens aIMUHUCTPAIMH ITIKOIBI - 3aM. JTUPEKTOpPa MO BOCIHMTATEILHON padoTe
(BXO11 TI0 JIOTHHY 1 TIAPOJTIO):

- (¢opmupoBaHue 0a3bl JUIS  OMPENENeHHs] YPOBHS C(HOPMHUPOBAHHOCTH TBOPUECKHX
KOMITCTEHIIUH;

- popmMupoBaHUE Oa3bl PEKOMEHTATIHIA;

- IPOCMOTP OTYETOB 00 YPOBHSIX M PEKOMCHIALIHSIX.

BXOHBIMH [TAHHBIMH SIBIISFOTCST: CBEICHISI O MITA/IINX [IKOIBHIKAX; CBEICHHSI O BHCYPOUHON
JIeATENIBHOCTH; TBOPYECKUE JIOCTIIKEHHUS (TPaMOTHI Pa3iIMIHBIX CTENEHe  ; OTMETKH O TOCEIICHIN
My3BIKUTHHBIX 1 XYI0’KECTBEHHBIX IIIKOJ;, TOXBATGHBIC JICTBI).

BxozHbIe faHHBIE 3arpyKalOT KIIACCHBIC PYKOBOJMTEIN HAYAIBHBIX KiaccoB. OHM BHOCAT
MH(OPMAIIO 00 YUEHHKE — ero (haMUIIUIO, UMSI M OTYECTBO, JIATy POXICHHUS, HHPOPMAIIIIO O
BHEYPOYHOH JEATEIBHOCTH — TBOPYECKHE JOCTIDKCHHS. TBOpYECKHE IOCTIDKCHHS NAlOTCS B
(opMe KpaTKoOro OIWCAHWs IOCTIKCHHI (Ha3BaHKE, MpHCEBAacMas CTCIICHb WM MECTO) M
OTMETKH (3HaHUSI U YMEHHS) O TIOCEILCHUSX PA3IMYHBIX KPYKKOB U Y4acTHE B MEPOIPHUSTHSIX
TMPOCTABJISIFOTCS B Oayiax.

Ha BbIXome [OWKHBI TOMYy4YUTH OT4eT 00 YypOBHE C(HOPMHUPOBAHHOCTH TBOPUYECKHX
KOMIIETEHLIHIT MIa/IIIMX IIKOJIBHUKOB, 4 TAKKE PEKOMEH/IALIMY O UX JAIbHEHIIEM Pa3BUTUH.
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MCMOMNB3YETCA B: |ABTOP: Bpeicosa E.IO. AATA:  01.06.2022 [JIPASPABATLIBAETCA HUTATENb AATA| KOHTEKCT:
INPOEKT: Mporpaniro- PEBM3A: 01.06.2022| [HEPHOBMK
HHbOpMALORHEA CHETENa PEKOMERIORAHO -
Bameunrina: 15 YR FEY 10 BVKALIA
B/l norasareneii ann onpegenehia [ -
'YPOEHA CHPMHPOE BHHOCTH TEOpUEC) B/} peromennauii
[Danwsie 6 yuewieax (OV10, gara poxgenns,
Knacc, crenewna o6 HeypouHoi
aeatensHocT) AHATH3 1 OMPEENEHHE YPOBHA
= P it 1
i OPMHEpOBAHHE PEKOMEHTALHI
Al PopMEpoBanHe
Burpyra 1
oTdera 06 ypoBHE f=lohi
H TBOPHECKIX DTN ot
KOMIIETeHIpi >
'BEITYCKHHKOB
HAYAILHOH LIKOIED
Jam. gupertopa =
P " o PEKOMEHpAL
avansHuix [socnirarensHot A
¥naccor patiore
4] o )
Betka: AD Hassanhe: Horep: 2

Pucynoxk 1 — [lexommozunmst kortentyanbHoi auarpammvsl SADTIDEFO (A0)

AJITOpUTM TIpoLiecca OLEHKH TBOPUYECKHMX KOMIIETEHIMH BBITYCKHUKOB HAYAJIBHOW IIIKOJIBI
MpeJICTaBsieT CcoOOM aHanmM3 W ONpeleNieHHe YpPOBHS CPOPMHPOBAHHOCTH TBOPYECKHX
KomreTeHuuid. OH Mpe/cTaBlieH B BUJIE THarpaMMbl COCTOSIHUI Ha PUCYHKE 2.

3anpoc uHdopmaLmu
06 yeHmke

opumposate
BanbX 06 yuesmKe

enty/ Buiopwa u3 61
do/ Npocmomp h_‘
exit/ Copmmposars

Tabasy

Onpegenenue
YPOBHA TBOPHECKHX
womneTenumi
enty/ Basos
napamerpos
do/ OBpaGiorka
pesynvratos
exit/ Nepepasa
pesynuratos

Ananv u
onpenenesve
ypoara
cdopmmpoBaHHOCTH
TmopyeCcKx
xomneTesLH 1
$opmmposanme
PexomeHaa LM

BusecTy pesynsrat 8

suge onieTa, ero

g

..

oy

EcTs cosnagenna?

Nowex 8 B

Her

orms{?

ecTv coobuenme
06 orcyraum
pesyastata

abirpy3Ka

‘ coxpanerme u }

Pucynok 2 — JleramisnpoBaHHast trarpaMMa COCTOSTHHI

7



B BbIOpaHHOM JUIs peam3aliy IPOrpaMMHOIO CPEACTBA aroputMe k - means mocrpoeHue
ONTHMAJILHOTO pa3OMeHHsi 0OBEKTOB Ha KJIACTEPBI, ONPEIENCHO KaK TpeOOBaHHEe MHHUMM3ALUH
CpPETHEKBAIPATUUECKOTO OTKIOHEHHS Ha TOUKaX KayKoro kimacrepa [17]:

J = S Tl — 2, (1)

rae

X1 € X - 00BEKT KJIacTepu3aliy (TOuKa);

Cx € C - 1IeHTp KI1actepa (LeHTPOUI).

ITepemeHHas X BBICTYTIACT KPUTEPUSIMH (TIOKA3aTEISIMI) TS OTIPE/ICTICHHs] YPOBHSI TBOPUYECKUX
KOMIIETEHIUH BBITyCKHIKOB HAYATbHOMN IIKOJIBL.

ITepeMeHHas X IPUMEHSIET 3HAYCHHSI CIISYIOLINX KpUTEpHEB (ITOKa3aTesei):

X| - KOTHHUTHABHO - MOTHUBAIIMOHHBIN KOMIIOHEHT (JIMBEPreHTHOE (TBOPUYECKOE) MBIIILICHHE);

X, - JIMYHOCTHO - KPEATUBHBIN KOMIIOHEHT (TBOPYECKOE BOOOPaXKEHHE);

X3 - JESITETbHOCTHBIA KOMIIOHEHT (TBOpYECKAs CaMOCTOSITENIbHOCTb, AKTHBHOCTb, B T.4.
TBOPYECKHUE JIOCTHIKCHHS MIIA/ILIETO IKOJIBHUKA).

Jlnst mpoM3BENICHHUsT PAacUeTOB, MCXOJS M3 BBIOPAHHOTO alrOpuTMa, OYIyT HCIIOIB30BaThCS
3HAYEHMS] STOH MEPEMEHHOM JUTS KayKJIOTO KPUTEPHS.

EBxmnoBo paccrosHue [l1] sBIAETCS TEOMETPUUYECKHM pACCTOSIHUEM B MHOIOMEPHOM
IIPOCTPAHCTBE M BBIYHCIIIETCS 110 (hopMmyse:

p(x,x) = I 00 = xD2, )

rae

p(x, x") - paccTosiHre MEXITY OOBEKTAMH;

X; - YACIIOBOE 3HAUCHHE i TIEpeMEHHOM JUTSI 00BEKTa;

x,’ - YKCIIOBOE 3HAYCHHUE 1 IEPEMEHHOI [T 00BEKTa,

M - YKHCIO TEPEMEHHbIX, KOTOPBIMH OIHCBHIBAIOTCS OOBEKTHI (MM KOMMYECTBO JAHHBIX
XapaKTEPHUCTHK).

IMocne Toro kak Bce 0OBEKTHI pacIpe/IeNieHbI TI0 KIIacTepam, 3aHOBO CUHTAOTCS LICHTPbI Macce
KJIacTepoB 1o Gopmysie [2]:

= 2l g i=1m )
j=1

C.
L .0
uj

e

M - KOJIMYECTBO HA0OPa KJIACTEPOB B Pe3yJIbTaTe KIIaCTePH3aLiM;
K - konmuecTBO HaYaITBHOTO HAbOPa KIIACTEPOB;

Ujj - K09(hPHUIMEHT NPHHAIEKHOCTH.

Ormpenenennst KodQQUIEHTa MPUHAIISKHOCTH 00BEKTa K ONpeleieHHOMY Kiactepy [2],
KOTOPast CYUTACTCS 110 (hopMyJIe:

w=() "
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d - paccrostame 0T 00BEKTa 10 LICHTpa KITacTepa;

M - K09PULIMEHT HEONPEIETICHHOCTH.

Takum 00pa3oM, BBIOpaHHBI MaTeMaTHYECKHH METOJ| TO3BOJUT IPOAHAIM3UPOBATH U
pacmpeneNuTh MIAAINX IIKOJGHUKOB 10 yPOBHAM  C(OPMUPOBAHHOCTH — TBOPYECKHX
KOMIIETCHIMH 1 chOpMHUPOBATH HEOOXOAMMBIEC PEKOMEHIALIHIL.



Crrcok ucnosib30BaHHOI JIUTePaTypPhI:

1. Koxopesa, 1.B. [loaranHslit npoliece K1acTepHOTo aHaIM3a JaHHBIX Ha OCHOBE alrOpUTMa
kiacrepuzaimu k - means [OnekTpoHHbIH pecypel.. Hayunast crates B xypHaie «Mooaoit
yuenbli». — 2015. — Pesxxum nocryna: https: // moluch.ru / archive / 93 / 20759 / . — (nara
obparenns: 12.06.2022).

2. JlomromsopoBa, E.B. Knactepupiii anamm3: bazoBble KOHIENIMM H  alrOpPUTMBI
[DnextponnbIii pecype].: Bompockl Hayku u oOpaszoBanus. — 2018. — Pexxum nocryma: https: //
cyberleninka.ru / article / n / klasternyy - analiz - bazovye - kontseptsii - i - algoritmy / viewer. —
(nara obpamenus: 12.06.2022).
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COBPEMEHHBIE METO/IbI JUIAA ONPEJAEJEHUA MECTA INIOBPEK/IEHUA
HA BO3QYIIHbBIX JIMHUAX

AHHOTAUA

B crarbe npesicrasieHbl coBpeMeHHbIe MeTospl i1t OMIT juist BO3AYIIHBIX JIMHKH, KOTOpbIC
Ha I[aHHLIﬁ MOMEHT NPUMCHAIOTCS B pa60Te. ‘VkazaHbl NpEUMYIISCCTBA W HEAOCTAaTKH I3THX
METO/IOB.

KimoueBble ciioBa

mmnus rektporiepenadn (JISIT); onpenenenwe Mmecta noBpexaeHus (OMIT); BozmyiHas
JIMHUST; IUCTAHLIMOHHBIE METO/IBI; TOMOrpadHuecKre METOIbI

W3 - 3a ocobeHHocredl kimMara B Poccuy CBS3aHHBIX € IepernagaMd TeMmIepaTypsl B
HEKOTOpbIX perroHax ot - 40 o +40°C, armochepHbIX MepeHanpsikeHH(rpo3a), 00eaeHeHneM
IIPOBOJIOB, CHJIBHOT'O TTOPBIBUCTOTO BETPA HEPEIKO NPOUCXOIUT HAPYILIEHHE H30JILHHI IIPOBOJIOB
JIOI wm BIUIOTH 10 HOJHOTO OOpbIBa MPOBOJA. Takue aBapuy Ha JUHUM MOTYT IPUBBECTH K
HPOCTOIO B PadOTE NPOMBILIIEHHOTO KOMILIEKCA, @ TAKKE MPaKIaHCKOTO HACETICHUS.

Ilo nauneiM Munucrepera sHepretvku Poccuiickoit ®enepatmu 3a 2021 romg B
SNIEKTPOIHEPreTHIECKOM KOMIUIEKCE Mpou3onuio 29 apapuif, W3 HHMX 22 TpOU3OLUIM B
IIEKTPOCETSX.

OueHpb BXHO OBICTPO M TOYHO OMPEIEIUTE MECTO MOBPEKICHNSI, YTOOB! CHU3UTH HATPY3Ky Ha
TIOBPEXKICHHYIO JIMHUIO, COKPAaTHTh BpeMs. OOCTY)KHBAHHS W TOBBICUTH HAJI)KHOCThH
9MEKTPOCHAOKEHUS. BaxkHbIM (hakTopoM JUisi OBICTPOrO YCTpaHEHWs ITTOBPEKACHHON YacTH
JMHUM SBJIETCS TOYHOE YIaJIeHHOe orpeneneHne mecra nospexneHus (OMII), kotopoe
MO3BOJISIET COKPaTHTh 30HY IIOMCKa IO y4acTKy Bo3mymHod ymuuu (BJI) omeparuBHO -
PEMOHTHBIM LEPCOHANIOM 3leKTpuueckux cereil. Tounocts OMII urpaer BaxkHyro pojlb, €CIIM Ha
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9IIEMEHTaX BO3JIYIIHOW JIMHUK OTCYTCTBYIOT BUIMMBIE CJe/Ibl IPOOOsi, KOTOpPbIE HE MO3BOJISIOT
TOYHO OIPEACIUTH MECTO NOBPEXkKCHHS TP ocMoTpe BJL.
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Pucynok. 1. Meroasr niust OMII Ha BO3MyTITHOM JTMHIN

Meroast OMIT MOKHO pa3IeiTh Ha TororpadudecKue 1 AUCTAHIOHHBIE.

JUns IUCTaHIMOHHBIX METOIOB NMPUMEHSIOTCS CICHUAIbHBIE YCTPOHCTBA, YCTAHOBICHHBIE B
IYHKTaxX YIpPaBJIeHUs, KOTOPbIE MO3BOJSIOT YJAJIEHHO PAcCUMTaTh PACCTOSHUE JI0 MecTa
TIOBPEAK/ICHUSL.

Jiist  TonorpauuecKux METOIOB IPUMEHSIOTCS IEPEHOCHBIE YCTPOMCTBA, KOTOpbIE
ONpEEISIOT MECTO MOBPEXKICHHS IIPH JIBWKEHHM YeNIOBEKa BJIOJIb TPACChl, OKOJIO KOTOPOro
npoxomut JIDII. [2]

Haubonee yacteiM ucnons3yembiM MerogoM st OMII siBiisieTcs TUCTaHIMOHHBIH METO[ 10
[TAP (mapamerpsr aBapmiiHoro pekuma). Mcrmoms3oBanme meronoB mo [TAP obycnosneHo
HPOCTOTOH B UCTIOJI30BAHUH AJITOPUTMOB, KOTOPbIE IIPUMEHSIOTCA B PENEHHOM 3aIluTe.

Jlanee B Tabmune 1 mpencraBneHbl (aKTOpbl, KOTOpbIE BIMSAIOT HA IIOTPELIHOCTH
JIMCTaHIMOHHBIX METOIOB 1 TPpeOOBaHNS K HIM.

Tabmma 1.
DakTopbl, Merojipl 1O apaMeTpam aBapritHOro VIMItynbCHBIE METOIBI
TpeOOBaHus pexuma
Opnocropon | [IByxcropon | JIByxctopon | Jlokarmon | BomHoBoii | BommoBoit
HUM HHU HM HbIi OJTHOCTOPO | JIBYXCTOPO
HECHHXPOHU3 | CHHXPOHU3H HHUI HHUI
MPOBAHHBIA | POBAHHBIH
ITonoca HeT HeT HeT HeT pic:] pic:]
TIPOITY CKaHI
THuTT
HeymneiiHocts na na na HET HeT HET
XapaKTePUCTHK
THuTT
(HachIIeHNe
14

10



Cxema
coemHenns TH
uTT (TH
COC/IMHEHHBIN B
TPEYTOJIbHUK)

na (qust Km)

Jna (quist K(l))

nia (st Km)

HET

HET

HET

Bemmunaa
HAarpy3Kd JITHAK

ia

HET

HET

HET

HET

HET

HeonxopomHoct

b [TAPaMeTpOB
JIHUH

Ja

HET

HET

HET

HET

HET

IapamnenbHbie
JIMHUH

(B3aMMOMH/TYKIY
st JIMHUI)

Ja

HET

HET

HET

HET

HET

Bemuraa
TIEPEXO/THOTO
COIPOTHUBIIEHHS

Ja

HET

HET

HET

HET

HET

VYron
BO3HUKHOBCHHS
TIOBPEXKJICHIS

Ja

Ja

na

HET

HET

HET

Benmunna
COIPOTHBIICHHE
TpyHTa

Ja

HET

HET

HET

HET

HET

Jlunus 6e3
TPAHCIIO3ULIAN

Ja

Ja

Ja

HET

HET

HET

TymmkoBbIe
JIMHAU

Ja

Ja

ia

na/Her

Ja

na/Her

JIunnm ¢
OTrnanKamMu

Ja

Ia

Ja

Ja

Ia

Ja

Bun
TIOBPCIKICHUS

Ja

HET

HET

HET

HET

HET

ITorpenmocts
aBapUITHBIX
M3MEpeHHit
(MECTHBIX)

Ia

Ia

na

Ja

Ia

Ia

IorperHocTs
aBapUIHBIX
M3MEpeHHit
(yHaIeHHBIX)

HET

Ja

Ja

HET

HET

Ja

IorperHocTs
TIpeIaBapHitHBIX
H3MEpeHHUi
(MECTHBIX)

HET

nia/ Her

na/Het

HET

HET

HET

IorperHocts
TIpeIaBapHifHBIX
H3MEpeHHUi
(yIaJIeHHBIX)

HET

nia/ Her

na/Her

HET

HET

HET

Hamane

TEHepUPYIOLIeH
armaparypsl

HET

HET

HET

ia

HET

HET
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Hamane u HET HET nia HET HET a
TIOIPEILIHOCTD
CHHXPOHHU3ALMH
Haymune cBsizu HET nia na HET HET pit)
MEXKITY
VIQICHHBIMU
ycTpoiicTBaMu
TorpetHocTh pit) Jit) hit] HET Jit) ia
3aJ[aHKs JUIMHBL
JIHHAA
TorperHocTh na na/Her 1a/ Her HET HET HET
3a[aHKS
BCJIMYHHBI
COTPOTHBIICHHSE
TpsIMOit
TIOCIIC/IOBATEIbH
oCTH
IorpemHocTh nia HeT HET HET HeT HET
3a[aHKSL
BEJIMYHUHBI
COIPOTHUBIICHHS
obpatHoit
TOCIIe/IOBATEIIHH
ocTH
TorpetHocTs HET HeT HeT na Jit) ia
3aJ[aHHS
CKOPOCTH
pacrpocTpaHeH
s BOJIHBI
Haymune nia pit) pit] HET HET HET
YyCTpoiicTBa
TIPOJIONBLHOM
KOMIICHCALIUH
Haymune pit) pit) pit] HET HeT HET
yeTpoiicTsa
TIONEPEYHOH
KOMIICHCALIH

Cnucok MCNnoJIb30BAaHHON JIHTePaTypPhI:

1. http: / szap.gosnadzor.ru / activity / energonadzor / nesc _ sluch / Anamus % 20mpuuns %
20aBapwit % 203a % 202021.pdf

2. IHanerr, I'M. OnpeneneHne MecT OBPEKICHUS B NeKTprueckux cersix. / I.M.IIasbIT.
—M.: Dueprousnar, 1982.312 ¢

3. ApxannukoB, E.A. Onpenenenne mMecta KOPOTKOTO 3aMbIKAQHHSI HAa BBICOKOBOJIBTHBIX
JmHUSX Anektporiepenaqn / E.A. Apxkannnkos, B.1O. JlykosiHos, MLIII. Mucprixanos / TTox pex.
B.A. lllynna. — M.: Dueproartomusar, 2003. —272 c.

4.  Kocrenko, M.B. BoiHOBBIE TIpOIIECCHl M AJIEKTPHIECKHE TIOMEXH B MHOTOIPOBOIHBIX
nuHUsIX Beicokoro Hampspkerusi. /| M.B. Kocrenko, JI.C. Tlepemsman, FOIL. Illkapun. — M.:
Dueprus, 1973.272 c.
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5. QUAN Yusheng, YANG Minzhong, WAYER Xiaorong, et al. A fault location method for
overhead high voltage power transmission lines[J]. Power System Technology,2000,24(4):27 - 33.
© Baiires E.B., 2022
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BO3MOXKHOCTH YTHIM3ALIIUU OCAJIKOB CTOYHBIX BO
P MPOU3BOACTBE ACOAJIBTOBETOHA

AHHOTALMSA

OcaJIok CTOYHBIX BOJI, BBOJMMBIT B aC(halIbTOOETOH, BBICTYIIAET B KAYECTBE JIOMOTHUTEILHOIO
KOMITIOHEHTA CO CBOWCTBAMU MHHEPAIEHOTO TIOPOILIKA, COAEPIKALIETO MOBEPXHOCTHO - AKTHBHBIC
BerecTa. [IpOM3BOJCTBO MHMHEPAIBHOTO MOPOLIKA SIBJIACTCS SHEPrOEMKUM M KOHOMHYECKH
3arpatHbM. [IpuMeHeHne B acdanbToOCTOHE OCaIKa CTOYHBIX BOJI B3aMEH MHHEPATLHOTO
MOPOIIKA TO3BOJIMJIO Obl 3HAYMTENBHO CHU3UTH €r0 CTOMMOCTb. BBLIO YCTaHOBJEHO, 4YTO
ac(hansTo0eTOH ¢ J00ABICHHEM OCaKa CTOYHBIX BOJ MOXKHO CUMTATh OE30IMACHBIM C TOUKH
3pEHHsT TOKCHYHOCTH.

KiroueBble cj10Ba. YTHIM3alUs OCAJKOB CTOYHBIX BOJI, MPOHM3BOICTBO ac(hanbToOETOHa,
MUHEPAIbHBIH MOPOLIOK, TIOBEPXHOCTHO - aKTUBHBIC BELIIECTBA.

B03MOXKHOCTb TIPUMEHEHHS OCATIKOB CTOYHBIX BOJI B KAUeCTBE JOMOIHUTEIHHOIO KOMITOHEHTa
B acabTOOCTOHE, MCXOMUT M3 TIOJNIOKCHUS O MAKCHMAIBHOM YIUIOTHEHMH MAacChl OCAJIKOB
CTOYHBIX BOJ C OJHOBPEMCHHOW M3OJIIIMEH YacTHLl BOJOHENPOHHMIACMBIMH ILICHKAMH,
BBINOJHSIONIMMI OJTHOBPEMEHHO CKIICHBAOILYI0 (yHKIHMIO. B KauecTBe MmieHKooOpa3oBaTess
MOTYT BBICTYIaTh OUTYMHBIC COCTABILIIOIINE BSDKYIIC KOMIIOHETHI Kakmas dacTuma ocamka
00BONAaKMBAeTCS IUICHKOM OMTyMa M HAXOAWTCS B COCTAaBE Macchl acarbToOETOHA.
CBoeoOpasHasi THIPOM3OISLKS OMTYMHBIMU BSDKYLIMIMH YacTHI[ TIOPOLIKA OCAIKa, CTOMKHX K
JICHCTBHIO CITa0BIX PACTBOPOB KHCIIOT U ILENOYEH, UCTIOB30BAHNE CaMOT0 acaibTa B OKPBITHSIX
JIOpOT, TperosiaraeT OrpaHMYeHHE €ro KOHTAKTa C BHEUIHEW Ccpeloil. DTH MpeanochUIKU
MO3BOJIIIOT  TIPEATIONIONKUTE ~ OE3BPEIHOCTh  HCIIONB30BAaHUS —OCafKa CTOYHBIX BOX B
acgansTo0eToHe.

BblieckazaHHOE  MOJITBEPIKIACTCS MCCICIOBAHUSAMHM, NPOBOAMMBIMM C OoOJiee OINAacHbIMU
BHAMH  OTXOJIOB raJbBaHAYCCKUMU  IIJJAMAMH, KOTOpbIE TIOCIE CYIIKH K pa3Mona
HCIIONE30BAIM B HPOM3BOACTBE achanbroOeToHa. Taroke IO JAHHBIM KOJOPHMETPHYECKHX
WCCIIEIOBAHUH, OBUIO YCTAHOBJCHO, YTO ac(haibTOOETOH ¢ J00ABKOW OCAIKOB CTOYHBIX BOJI
MOYKHO CYUTATh OE30MACHBIM C TOUKH 3PEHHS TOKCHYHOCTH.

OcaJlok CTOYHBIX BOJ, BBOJAMMBI B ac(aibToOCTOH, BBICTYIIACT B PO JIONOJTHUTEILHOIO
KOMIIOHEHTA CO CBOWCTBAMH MMHEPAIBHOTO IIOPOIIKA W OJHOBPEMEHHO KaK KOMIIOHEHT,
COJIep KallMi TTOBEPXHOCTHO - aKTUBHBIE BellleCTBA. MUHEpaIbHbIN MOPOIIOK, PEACTABISIOINI
Co0OH  TONMMIMCIIEPCHBI ~ MaTepua, SIBISIETCS — BOKHEHIIMM  CTPYKTYPOOOpa3yIOLIM
KOMITOHEHTOM ac(haIbTOOCTOHA. 3apyOesKHBI U OTEUECTBEHHBIN OIBIT TIOKA3aJ, YTO Hapsmy C
TPAJULMOHHBIMA MHHEPATBbHBIMU TIOPOILIKAMH, TOMy4aeMbIMU TIPH [POM3BOACTBE TOHKOTO
IIOMOJIa OCHOBHBIX TOPHBIX TOPOJ], H3BECTHSKOB ¥ JOJIOMHUTOB, HaXOIST NPUMEHEHNE OTXOIBI
TPOU3BOJICTB — LIEMEHTHAS MbLTh, METAILTYPIUYECKHE IIUTAKU U JIPYTHE MBUICBHIHBIC MAaTEPHAIBL.
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CXO0XKecTb TPaHyJIOMETPUUYECKOr0 COCTaBa OCAIKOB CTOYHBIX BOJ, IO3BOJSIET YTBEP)KIATh O
BO3MOYKHOCTH MX PUMEHEHHSI B KAUECTBE MHHEPAIBHOTO MOPOLIIKA.

TIpou3BOACTBO MUHEPATTHHOTO TOPOLIIKA SBIISIETCS] SHEPrOEMKUM 1 SKOHOMHUYECKHU 3aTPATHBIM.
IIpumeHenre B acdairbToOETOHE OcajKa CTOYHBIX BOJA B3aMEH MHHEPAIGHOTO IIOPOIIKA
MO3BOJIAIIO ObI 3HAYUTENIEHO CHU3UTB €r0 CTOMMOCTB. COIeprKaIlecs: B 0CAKAX COJIM TSHKENIBIX 1
IIENIOYHO3EMENBHBIX ~ META/UIOB, MbUIA, HE pasfiaraeMble OPraHMYeCKHe COCAMHEHHS,
TIPEZICTABIIIOT COOOM aHMOHAKTHBHEIE TIOBEPXHOCTHO - akTWBHBIE BemiecTBa (IIAB), xotopoie
MPUMEHSIFOTCSL B TEXHOJIOTMU TPOM3BOJCTBA achansroOeToHHbIX cMeceil. JlobaBku [TAB
TMO3BOJISIIOT YITyYIINTh CLETUICHHE OMTYMOB C TOBEPXHOCTBIO MHHEPATBHBIX 3ePeH, MOBBICHTH
KauecTBO  acambToOeTOHA M YIYUIIUTh — IOKAa3aTelnM  TEXHOJIOTMYECKOro — IIporecca
MPUTOTOBJICHHUS], YKJIAAKH U YIUIOTHEHUS achabToOeTOHHBIX cMeceid. [10CKONbKY MpOU3BOACTBO
TTAB st JOPOXKHO# OTpaciy He MPOM3BOAUTCS B HEOOXOIMMBIX KOJIMYECTBAX, IPUMEHSIIOTCS B
OCHOBHOM TEXHHMYECKHE MPOJYKThl (B TOM YHCJIC TOOOYHBIC IPOIYKTHI IIPOM3BOCTBA),
COZIep)KaIlie MOBEPXHOCTHO - AKTHBHBIC BELISCTBA, MPEHUMYILECTBEHHO aHHMOHAKTHBHBIE. JTO
MO3BOJISICT TIPE/IIIOJIaraTh, YTO OCAJI0K CTOYHBIX BOJ MOXKET BBICTYNAaTh B HOBOM JUIsi CEOsI
Ka4ecTBe.

3aciTy)KMBaeT BHUMAHHMS OIIBIT B Pa3pabOTKe CIOCOOOB yTUIM3ALMN OCATKOB B TEXHOJOTHSIX
Pa3MYHBIX ac(haIbTOOCTOHHBIX CMecei, a TakKe MPaKTHYECKOro NMPUMEHEHHs MMEIONIUICS B
Pecry6mike benapych. Ocalok CTOYHBIX BOJ IPUMEHSUICS B KAYECTBE MHHEPATBHOIO MOPOILIKA, a
TAOKe  TEXHOJOTHYECKOH  JOOaBKH, OOECICUMBAIONIEH  HECIEKHBAEMOCTb  XOJIOIHBIX
OUTYMOMHMHEPAIBHBIX CMECeH, M aKTUBHPYIOIICH JI00ABKM, TOBBILAIONICH (QU3MKO -
MeXaHHYECKHe CBOKCTBA ac(habTo0eTOHa. B TEXHONOTHH M3rOTOBIICHHS OCAJIOK HCTIOIB30BAJICS B
HaTypaJIbHOM BHJIE, IMEIONH BIaKHOCTB 50 - 65 % , a mHorma 80 % , ¥ Kak yKa3pIBAIOT aBTOPHI,
BBICTYIAJT B KAYECTBE AMYJIBraTtopa B IPOLIECCE MEPEMELIMBAHNS B CMECUTEIIC.

OOpariast BHUMaHue Ha BIaxHOCTh BBogmMoro OCB (50 - 80 % ), MOXKHO 3aKJIIOUHTh, YTO
00beM YTHIH3ALMH 110 CYXOMY BEILIECTBY COCTABHT B 2 - 3 pa3a MEHbIIIE YKa3aHHOTO.

k3 BH3YaJIbHBIX KA4YE€CTB OCAJIKOB CTOYHBIX BOJ B NECPBOHAYAIIBHOM BUIE, B3ATOIO C MJIOBBIX
IUIOIIAI0OK WM OTBAJIOB, MOXKHO YTBEp)KIaTh, YTO HEBO3MOXKHO €ro HCIIOIB30BaHHE Oe3
MPEABAPUTEIIBHOIO MPOBEACHUS TTIOATOTOBUTCIIBHBIX onepaunﬁ, HATpaBJICHHBIX HAa OYHUCTKY OT
PaCTUTENBHBIX U POYNX TPUMECEH 1 €rO BBICYIIIMBAHMSI.

U3 pacCMOTPEHHOTO BBILIE MOXKHO CIIEJIaTh BEIBOBL:

1. Tlepen ncrnonb30BaHHUEM OCaJIKa CTOYHBIX BOJI, HEOOXOIMMO MPEyCMOTPETh TEXHOJIOTUIO
THOZTOTOBKH, IPEOOPa3yIOLIYIO €ro B COOTBETCTBYIOLIHIT KOMIIOHEHT MaTepHala;

2. B03MOXHOCTb YIUIOTHEHHS OCAJIKOB CTOUHBIX BOJI BBI3BIBAIOT HAHOOJBIIMII MHTEpEC K
CrIoco0y YTUIIM3AIMH OCA/IKA B KAYECTBE JIOMOHUTENHHOIO KOMIIOHEHTa ac(haibTOO0STOHA,

3. CozmepxaHne OpPraHMYECKHX BEIIECTB B MHHEPAIM30BAHHBIX OCAJKaX CTOYHBIX BOJ
MEHBIIIE, YeM BHOBb OOpA30OBAHHBIX, MOITOMY HCIIOJIB30BAHUE OCAJKOB CTOYHBIX BOJ TIPH
YTUIN3ALMN B KAYECTBE JOMOTHUTEIBHOIO KOMITOHEHTA ac(aibToOeToHa 00JIee paloHAIBHO.

Crnucok HCnoJIb30BaHHOM JIMTepaTyphl:

1. AmnppeeB A. B, Ianos /I. A. Ceaoa M. B. K meromuke uccieoBaHus MporeccoB
AHAYPOOHOI OYMCTKYU CTOUHBIX BOJ| C IPUMEHEHHEM dHeprocOeperaroux Texxonorui // Hayka n
MHHOBAIIMHU B COBPEMEHHBIX ycaoBusx. 2016. Ne 1. C. 215-219.

2. beszoopomnosa O. E. KommiekcHast yTUIM3aImst CTOYHBIX BOJ] IPEIIPUSITHIL: TCCEPTAIIUS
Ha COUCKAHME y4CHOU CTEeNeHH KaHAu[aTa TexHudeckux Hayk. M.. LAP Lambert Academic
Publishing, 2019. 124 c.

3. HMmemunckux H. I'., Mimemunckux A. H, Kacatkun B. B., Ceanoa M. B. HccnenoBanune
aHa’pOOHOTO COPAKMBAHUA OCAJKa CTOYHBIX BOJ, IPOBOAMMBIE B PAaMKaX SKOIOTMYECKOH
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9KCHEPUMEHTAJIBHBIE HCCJIEJOBAHUS ITPOLIECCA
HAJIOI'OOBJIOKEHMS ITPOV3BO/ICTBEHHBIX ITPEITPUATHI

AHHOTAIUS

B crarbe paccMaTpuBaroTCsi BOMPOCH! Pa3pabOTKH MHOTOAr€HTHOM CHCTEMbI MOJICITHPOBAHHS
B3aMMO/ICHCTBHSL HAJIOTOBOM CHCTEMBI C (DYHKIIMOHMPOBAHMEM MPOU3BOJICTBEHHOI'O CEKTOpa B
pamkax (hOpMHUPOBaHHSI HAJIOTOB M MX KOPPEKTHPOBKU JUIS POW3BOJICTBEHHBIX MPEITIPHSTHIL.
PazpaboTka crucTeMsl TpearnonaraeT IMHUTHPOBaHKE TIporiecca (JOpPMUPOBAHHMS HATIOTOBOTO OIS
y TNPESANPUSTHH, MAKpPOSKOHOMHYCCKHMX TTOKa3aTelieil TOCylapcTBa, a TAKKe MPEeJoCTaBIIseT
BO3MOYKHOCTB TOJIKIFOUMTELCS K 0a3e JaHHbIX.
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Annotation

The article deals with the development of a multi - agent system for modeling the interaction of
the tax system with the functioning of the manufacturing sector in the framework of tax formation
and their adjustment for manufacturing enterprises. The development of the system involves
simulating the process of forming the tax field of enterprises, macroeconomic indicators of the
state, and also provides an opportunity to connect to the database.
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[NomiTnka HAJIOrOOONOXKEHHS SIBISICTCS OJHMM M3 KIIIOUEBBIX OJIEMEHTOB COLMATLHOTO
B3aMMOJICHCTBHSL MEXK/y HAJIOTOIIATEBIIMKAMA ¥ SKOHOMHKOH. CTpyKTypa cOOMpaeMOCTH |
PACXO0IOB HATIOTOB MOYKET ONPEJIENNT JISTHTHMHOCTB TIPABHUTENBCTBA. B 1IemsIX cTiMympoBaHus
HKOHOMHYECKOTO Da3BUTUS M POCTAa TOCYIAPCTBY HEOOXOIUMBI YCTOHUMBBIE HCTOYHHKH
(hMHAHCUPOBAHHMSI TOCYJAPCTBEHHBIX MHBECTHIIMI M COLMATBHBIX MPOrpamMM, 00eCTIeunBaIOLIe
HH(PACTPYKTYPY, 3APpaBOOXpaHEHHE, 00pa3oBaHue, U Ipyrie ycuyri. DhdeKTHBHOE yIpaBieHne
TOCYJJapCTBCHHBIME ~ (DMHAHCAMM ~B@KHO U1 JOCTIDKGHHS OO IIeMM  ITOCTPOCHMS
(yHKIHOHATBHOTO U POLBETAIOLIETO OOLIECTBA.

B pamkax NpOBOAMMBIX HCCICIOBAHMI MpeyIaracTcsi OJUH M3 TOJXOJOB JIOCTHDKCHHS
BBILICOITMCAHHBIX ueneﬁ, COCTOS{HH/Iﬁ B TIPUMCHCHWHM CIICHUAJIBHBIX CPEACTB areHr -
opreHTHpOBaHHOrO MozemupoBaris (AOM) B cpeme AnyLOgiC, TpHM3BaHHBIX CO37aBATH
MMUTAIMOHHBIE MOJIENH HCCIELyeMOro Iporecca.

Lenbro mccnenoBaHus SIBISIETCS pa3paboOTKa MHOTOArHTHOW CHCTEMBI MOJETHMPOBAHHS
mporiecca  HalOrOOOJIOXKEHUS  TIPOU3BOJICTBEHHBIX —IMPEMIPUATHH, KOTOpas —00ecreurnBaeT
MOJIEP)KKY ~ TOJNB30BATENsl TPHM  BBIIOJHEHWM TPOLEAYp arcHTHOrO — MMHTAIlMOHHOTO
MOJIEJIMPOBAHNS ¥ TIO3BOJISICT NIPOBOIHTH CLICHAPHBIC MICCIICIOBAHIS BAPHAHTOB KOPPEKTHPOBKI
Tporecca HaJIOroOOJIOKEHHST ¢ YYeTOM BBIJICNICHHs KIIACTEPOB MPOH3BOJICTBEHHBIX H TOPrOBBIX
HPEMIPHUATHIA

3ajauyaMy areHT - OPUEHTHPOBAHHOTO MOJICITMPOBAHMS SBISICTCS pa3pabOTKa MPOrpaMMHOIO
obecrieuenust  (ITO)  mHoroareHtHoit  cucrembl  MozenupoBanus (MCM)  mporecca
HAJIOrO00JIOKEHNST TPONU3BOACTBEHHBIX TPEIIPUATHN M MIPOBEICHIE CLICHAPHBIX HCCIICI0BAHHIT
BAPUAHTOB  KOPPEKTHPOBKM TIPOLECCa HAIONOB €  YYETOM  BBIENCHMS — KIIACTEpOB
TIPOM3BOJICTBEHHBIX M TOPTOBBIX MPEPHUSTHIH.

IIpoBeneHp! SKCrepHMEHTANbHBIE HCCIISIOBAHIS PasMIHBIX ClieHapreB peanmsamun MCM
mporecca HAJIOTOOONOXKEHHS IIPOM3BOJCTBCHHBIX IPENPHATHI B YCIOBHAX JIGHCTBHA
BO3MYIIICHHS M C y9EeTOM KOPPEKTHPOBKH HATIOTOBBIX CTABOK.

B pesynerate IpoBeleHMs 0a30BOrO OSKCIEPHMCHTA IIOKA3aHa IIpoOrieMa IOBBIICHHOM
HQJIOTOBOIl HArpy3KM Ha TNPEMNPUATHS NpPH JCHCTBYIOMMX CTAaBKAaX HAJIOrOOOJIOXKCHHS.
O0603HauEHBI 3aau U SKCIEPUMEHTATIBHBIX UCCIIEIOBAHMI Ha OCHOBE PE3yJIbTaToB 0a30BOro
CLICHApHSL:

— CHHBHUTD JICHCTBYIOIIME CTABKH HAJIOTOOOJIOKEHHS C LEINBIO TIOBBIIICHUS 3Q(EKTHBHOCTH
COOMPAEMOCTH HAJIOTOB 32 CUET YBEIMYCHHUS IPUOBLTN TIPESPHUSITHL,

— MPOM3BECTH HAIOTOBBII BBIYET 1O HAIOTY HA TPY[ C LENbIO MOBBIIICHUS 3(Q(HEKTUBHOCTH
COOMPAEMOCTH HAJIOTOB 3a CUET YBEITMUCHHS! TIPUOBLITH MPENPHUSATHIL U YBEIMYCHHUS [IOCTYTIICHUIH
B (hoH/1 3apabOTHOM TIIATHL.

IlepBbIii SKCIIEPHUMEHT TIPOBEICH TIPH YCIOBUM KOPPEKTHPOBKM HAJIOra Ha J0OABICHHYIO
CTOMMOCTh, @ MMeHHO cHibkeHnn ctaBku HJIC Ha 1 % y KimacTepoB NpPOM3BOJACTBEHHBIX U
TOProBBIX TpeanpHsThid. [ToHMKeHHe HAJIOTOBOM CTaBKU OJIArONPHUATHO CKA3aloch, Kak M Ha
JISATENIBHOCT! TIPEIPYSATAN TIPOU3BOJCTBEHHOM M TOProBOH C(Ephl, TaK W HA JCATEIBHOCTH
(enepaybHOM HAJIOTOBOM CITy»KOBI, TosNydeH 3P(EKT B BUIEC COKPAIICHHS YUCIa YOBITOYHBIX
HPEANPUSATHI 1, COOTBETCTBEHHO, TIOBBIIICHHSI CIOCOOHOCTH K YIUTATE HANIOTOBBIX 00SI3aTEBCTB.

[IpoBenen BTOpOI SKCIIEPUMEHT IO MPUHSATHIO pEIleHHs O BbrueTe Hasora Ha Tpya u3 HJIC,
(opMHUpYIOIIErocst 13 BBIPYUYKH MNPENPUATHS. B KadecTBe aHAIMBHPYEMBIX IapamMeTpoB
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paccMaTpUBAIOTCS IPHOBLIL NPEINIPUSTHIA, MOTydaeMast KIacTepaMy IPeIpUATHII U HAIOroBast
craBka HJIC x ymate oT mproOpeTeHtst pecypcoB U peat3aliii MPOIyKIIH.

Emvnuieli  BpeMEHM MOIEIMpPOBAHMS — SABISIETCS  MECSL, pAcCMATpUBACTCA — IEPUOL
MozenpoBanus B 60 MecsiLes.

Pe3ynbTaThl BCCeoBaHus TakKe MOKA3aId POCT NMPHOBUIM HPEIIIPUSITHA U coOMpaeMocTi
HastoroB. [lanHbiii cieHaprii MCM nMeeT JiBe OTIMUHTENIbHBIE 0COOEHHOCTH:

— COKpAIAeTcsl pasHHUIA CyMM HAJIOTOBBIX IOCTYIUICHHH B JMHAMUKE MO IPOIIECTBHU
HECKOJIBKHX MECSLIEB,;

— pemiaercst pobsieMa JIBOHHOTO HAJIOr000JIOKEHHs 3apabOTHOM TIaThl B HAJIOrOBOW 0ase
ITyTeM UCKIIFOUeHHs! (JOpMUPOBAHMS HAJIOra Ha 3apabOTHYIO IIaTy BTOPOH pas.

Hcxonst w3 JaHHBIX PHUCYHKOB 1 - 3 B TIOCIEIHEM CLEHApMHM IOKA3aTeld IPHObLIN
MIPOU3BOJICTBEHHBIX TPESNPUSTUHI JTOCTUIIIH MAaKCHMAJIbHBIX 3HAYEHUH B CPABHEHHWH C BBIILE
TMIPOBE/ICHHBIMU CLIEHAPHSIMU.

0 10 20 30 40 50 60
@ MpuGbINb MPON3BOACTEEHHBIX MPEATPUATUI

Pucynoxk 1 — I'paduk «[IprOBLTH MPOM3BOACTBEHHBIX MPEIPHSTHID
C y4eTOM JeHCTBUS BO3MYLIEHUI

: M\/\/\/\/\/\/\
o A
o 10 20 0 gl 50 a0

@ 1pyGLINE NPOUIEO/ACTEEHHEIX NPEINPHATHI

Pucynok 2 — I'paduk «[IprObuIs NPOM3BOACTBEHHBIX MPEIIPUSTHID)
C Y4ETOM KOPPEKTHPOBKHI HAJIOTOBBIX CTABOK

400

o

. MpuSbins NPON3E0ACTBEHHEDX NPEANDUATHI
Prcynok 3 — I'paduk «IIprOBUTH POM3BOACTBEHHBIX NPEIPHSTHID)
C Y4ETOM HAJIOTOBOIO BBIYETA
Hcroynuk: pa3paboTaHO aBTOPOM

Taxum 06paszom, IoKazaHo, 4To paspaboTaHHoe rporpammHoe obecrieueHne MCM mporiecca
HAJIOrOOOJIOKEHHST  TIPOU3BOJICTBEHHBIX TPEANPUATHI O3BOJISIET MOJIC/IMPOBATh Pa3/IMuHbIC
CLICHApUH TIpOLIecca HATOrOOOIOKEHHS TIPEAIPUATHI B YCIOBHSX JICHCTBUS BO3MYIICHHI U C
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YUETOM BHOCHMBIX M3MEHEHHI B MOJICIb B BHJIE KOPPEKTMPOBOK HATOTOB, a TaKoke Onaromaps
YUCICHHBIM M Ipa)UyecKnM BO3MOXKHOCTSIM IIPE/CTAaBICHHS JAHHBIX ITO3BOJIIET IIPOBOIUTH
QHAJIN3 PE3yJIbTATOB MCCIICIOBAHMSL.

B uacTHOCTH, NpOBEACHHBIC AKCICPUMEHTHI IMOKA3aId BAKHOCTH COBEPLUICHCTBOBAHMSI
HAJIOTOBOH HMOJWTUKY, KaK U U1 PEalbHOrO CEKTOpa SKOHOMHKH, TaK M UL TOCYIapCTBa.
TpuHsTHEe perieHnst 0 KOPPEKTUPOBKE HAOTOBBIX CTABOK MM HAJOTOBOM BBIYETE MO3BOJIIET
obecreunTh pocT ToKaszaresneid d(pQeKTHBHOCTH (YHKIMOHUPOBAHMS TPSINPHATHI, a TaKke
TOBBIIICHUE JIOXOIXHOCTH KOHCOJIMIMPOBAHHOTO OIOJKETa CTPAHEL.
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HNOUCK SHEPI'OCBEPETI'AIOIIUX TAPAMETPOB PABOTBI OCHOBHOI'O
TEIIVIOOBMEHHUKA YCTAHOBKH PA3JEJEHUSA BO3YXA

Annortauust: CerofHs Bech MHp TNPHKIA/BIBACT OTPOMHBIC YCHIIMS UIS TIOMCKA HOBBIX
TEXHOJIOTHYECKMX M TEXHUYECKUX DEIICHHH, HAMpPaBICHHBIX HA COKpAIICHHE MOTPEOICHHUs
TOIUIMBHO - OHEPreTHYECKHX PEeCypcoB, UYTO BO3MOXKHO TOJBKO TIPH  AKTUBHOW
SHeprocOeperaroiieil  MOJMUTHKE TOCYJapcTBa B KOMIUIGKCE C  BHEAPCHHEM  HOBOTO
3HEProdP(HEKTUBHOrO 000PYIOBAHHMSL.

KoroueBble citoBa: sHeprodhheKTMBHOCTD, TEINIOOOMEHHHK, TEIIO0OMEH, KOXKYXOTPYOHBII
TEMI000OMEHHUK, TIACTUHYATHIA TEITIOOOMEHHHK, TeTIOOOMEHHbIE aIllapaThl, BO3YX.

TeriooOMeHHOE  O0OPYIOBAHME COCTABISIET 3HAYMTEIBHYIO JONIO TEXHOJOTHYECKOIO
000pyZIOBaHMsl NPEANPHUATHI JKWIMIHO - KOMMYHAIIbHOH, —HedTernepepadaThiBaroLieH,
XUMUAYECKOH TMPOMBIILICHHOCTH, TNPUMEHSICTCS B TCIUIODHEPTeTHUSCKHX MapOTypOHHHBIX,
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ra30TypOMHHBIX M SIEPHBIX YCTAHOBKAaX. B yCTaHOBKax C aJlbTepPHATHBHBIMHM HCTOYHHUKAMH
SHEPIYM HA CErOJHSIIHMIA JCHb TEIIOOOMEHHOE 00OPYIOBAHUE SIBJISCTCS OIPEICIISIONIUM T10
rabapuTaM, METAUIOEMKOCTH M (DYHKLIMOHAJIBHOMY HA3HAYCHHIO M BO MHOTOM OIPEEIISeT
TEXHHKO - SKOHOMUYECKHUE NTOKA3aTENHU CUCTEM [3].

C pOCTOM SHEpreTHyecKHX MOIIHOCTEl W oObeMa MPOM3BOJCTBA PACTYT pasMepbl, BEC U
COOTBETCTBEHHO CTOMMOCTb HCIOJIB3yeMbIX TEIUIOOOMEHHBIX —ammapartoB. CliesoBaTesbHO,
npoOieMa  TOBBIIEHHST — A(QPEKTHBHOCTH  TEIUNIOOOMEHHOTO  00OpYJOBaHWs,  KOTOpPOE
9KCILTYaTHUPYeTCs, MOJCPHU3UPYETCS WM pa3padarblBacTCsl SBIACTCS BAKHON HAYYHO -
TIPUKIIAIHOM 3a1aueid [2].

HccnenoBanne mpoBOMIIOCH HA YIPOIIEHHOM MOJENH KOHTAKTHOTO aIIapara ¢ 3KeKTOPHOH
To/Ia4eit XKUIKOCTH B PabOUyIO 30HY:

- TEIJIOOOMEHHBIH armapar ¢ RKEeKTOPHON NoAa4ei )KUAKOCTH C PACIIpeeIUTENeM BO3IyXa.

Ha puic. 1 u300pakeHa yIpoILCHHAs CXeMa MOJICIIH aIliapara ¢ BO3IyXOpacIpeICIHTEICM.

|

B0

Puc. 1. YiporieHHas cxema OIbITHON MOJIENH,
rre: 1 — kopryc; 2 — GapboTtakHast TpyOa; 3 — BXOHO# natpyOoK Bo3ayxa; 4 — Meperopo/Ka;
5 — BXOZIHOM HaTpyOOK BO3IyXa; 6 — BO3IyXOPACIIPEIEHTENb; 7 — CeapaTop;
A — paccTosiHEe MEX/Ty PacIpe/ielUTeNIeM BO3yXa 1 [IePEropoIKoiL;
B — paccrosiHme MeK/Ty HIKHAM 00pe30M TPYObI U BOIOH.

Jnst ananmm3za 6bw10 nipoBesero 20 onbitoB B porpamme Flow Simulation. [171st kaxkmoro orbita
ONpEeNeUIN Tojle CKOopocTell. B TaOmumel mnpuBeneHa Hymepayis OIBITOB UL KaXKIOTO

BapUaHTa YCTAHOBKH.

Tabmima 1 — Hymeparyst onbIToB

Ne Komnnexmayust uccredyemoeo annapama 3aiaHHBI 00BEMHBII
oIbITa pacxoj] BO3yxa, M / ¢
1 Tennoobmennux bes pacnpedenumerns ozoyxa | 0,0064

2 0,00903

3 0,0105

4 0,0118

5 0,0133
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6 Tennooomennux ¢ eozoyxopacnpederumenem | 0,0064
7 (A=5 mm) 0,00903
8 0,0105
9 0,0118
10 0,0133
11 Tennoobmennux ¢ eo30yxopacnpedeiumenem | 0,0064
12 (A=10mm) 0,00903
13 0,0105
14 0,0118
15 0,0133
16 Tennoobmennux ¢ eo30yxopacnpedeiumenem | 0,0064
17 (A=15 mm) 0,00903
18 0,0105
19 0,0118
20 0,0133

PaccmarpuBast pe3yJIbTaThl KOHTAKTHOTO allfapara OJJMHAKOBON KOMIUIEKTALMH, HO C Pa3HBIMU
00BEMHBIMH 3aTpaTaMH HAOJIFOZAEM, YTO CKOPOCTh BO3yXa MPSIMO MPONOPLHOHATIEHO PACTET C
YBEJIMYEGHHEM 3aTpar. Bojbllie BCEro MHTEPECYeT CKOpPOCTh BO3IyXa B 0apOOTaXHOW Tpyoe,
M3BECTHO, YTO OT €€ BEJIMYHMHBI 3aBHCUT PEXUM PabOThl KOHTAKTHOro armapara. Hanbombiuas
CKOPOCTh BO3HHKAET B HIDKHE 4acTh TPyOBI, M C JABIDKEHHEM BO3/yXa BBEPX OHA YMEHBIIACTCS
[11.

INoBbmmrenwe addextrBHOCTH TEIIOMacCOOOMEHHOTO 000pyIOoBaHMS TyTeM
MHOTONApaMETPUICCKON ONTUMH3AIMK YYHTHIBACT 3aTPaThl HA AJICKTPOIHEPTHIO M CTOMMOCTh
Marepuasios. IIpeioskeHo, uTo 1eneBoi GyHKIHell B TEXHUKO - SKOHOMHUYECKON ONTHMH3ALIN
SBJSIETCS. MAHHMYM TOJIOBOM YZENBHOM ILIeHbI MOTPEOJICHHs, YTO OTPAKACT PACXOAbl Ha
MOBEPXHOCTh W IMPKY/SILMIO TEIUIOHOCHTENeH depe3 Hee, C Y4eToM KOI(QGOUIMEHTOB
JIMCKOHTUPOBAHHUS M YCIIOBUI KCILTyaTALMH, OTHOCSIIETOCS K EPEaHHOMY TEIIOBOMY MOTOKY
pyo0. / (kBt*ron):

. =u,m=CF-F+CN-N—10‘3=C_F+CN-10‘3
np d
o o q E (1)

rme N, Q, q, E — mMomHocTs Haruerarenel W TEIUIOBOH MOTOK, BT; IIOTHOCTH TeIioBOro
noroka, Br / M2; xpurepmii Kuprmdesa (3Hepreriueckuii koddduiment, 3(QeKTHBHOCTH
TerooOMeHa);

Cr 1 Cy — cyMMapHbIe KalMTaIbHbIC U HKCIUTyaTalMOHHBIE I'OJIOBbIC YIEIbHBIE PACXO/bl HA
[I0BEPXHOCTb 1 TEIUIOHOCHTEIH, Py6. / (M *rox) u py6. / (kBr*uac) [4].

ITpoBeieHHbBIE HCCIIEI0BAHMS TIOKA3ANIH, YTO MUHUMYM Y/IETBHOW LICHBI MOTPEOJICHNSI 3aBUCHT
e ot 3HadeHmii CF m CN otrnmensHO, a OT WX OTHOHICHUS (OOOOIIEHHOH >KOHOMHYECKOH
XapaKTePHCTHKH (II0KA3aTeIsl) TEITIO0OMEHHHKA):

3
Co CFC:]O ,B_;
Yo

Hcnonb3oBanue xapaktepucTukd C 1o3BossieT 00OOLIMTH pe3ysbTaThl ONTUMM3ALUU IS
Pa3HBIX CiTy4yaeB KOMOMHALMM TOJIOBBIX 3aTpaT, CBSI3AHHBIX C CTOMMOCTBIO M SKCIUTyaTaluer
nioBepxHocty 1 TA [5].
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Puc. 2. JIBrkeHne BO3ayxa B KOHTAKTHOM arapare:
a) C pacripe/ieNiTeNeM Bo3ayxa; 0) 6e3 pacrpeenuTers Bo3ayxa

Ha puc. 2 (a, 6) HaryIs1/1HO 1OKA3aHO HATIPABJICHUE JIBIKCHUS BO3/IyXa B KOHTAKTHOM ariapare
C pacmpeieNIMTeNneM BO3ayXa U 0€3 BO3MyX0paCIpeIeIUTEsT, COOTBETCTBEHHO.
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BmsyaneHOe oOcrnenoBaHue 30aHUS MPOBOJMTCA C LENBIO TPEJBAPUTEIHHON  OLEHKN
TEXHUYECKOT'O COCTOSIHHSI OCHOBHBIX CTPOUTEIBHBIX KOHCTPYKIMH M MHKEHEPHO - TEXHHYECKHX
ceTell 10 BHEIHUM Ipr3HakaM. Ha npenver Hanmmuust B HUX BUIMMBIX 1e(DEKTOB (TIOBPEKIICHHUIA)
u Jedopmaimii, a TaK JKe ONpeIeTeHHs HEOOXOIUMOCTH B TPOBEJCHHH JIETAIBHOIO
(MHCTpPYMEHTaILHOT0) 00CIIEI0BAHMS M YTOYHEHHUS PO PaMMBbI 00CIIEIOBATEILCKUX PadoT.

OO6crenyemplil 0OBEKT SBISIETCS HEKUIBIM MPOM3BOACTBEHHBIM 3IaHIEM, PACTIONIOKEHHBIM TI0
anpecy: Tomckast obnactb, ToMckuii paiioH, ¢. baTypuHo. 31aHne BBIBEICHO U3 IKCIITyaTaliy U
UCIIONB3YETCs B KAUECTBE CKJIA[CKOTO IIOMELLIEHHSL.

TexHHKO - SKOHOMHUYECKHE MOKA3aTeNH, B COOTBETCTBHE C JIAHHBIMH TEXHHMYECKOTO MacropTa
Ha HEXKUIIOE CTPOCHHE, TTPECTABIICHBI CIICIYOIIMMI OCHOBHBIMU XapaKTEPUCTHKAMH:

- TUIOIIAIb 3acTpoiku — 1122,1 m2;

- 0bm1ast rwomaas — 999,0 m2;

- CTPOMTENBHBIH 00BEM — 6372,6 M3;

- YHCIIO dTaKeHr — 1.

PaccmarprBaeMoe 3/1aHie MMeeT IPOCcToe 00BEMHO - ITAHMPOBOYHOE PEILICHHE M OTHOCUTCS K
3QIBHON cHCTeMe TUaHUpOBKH. B ocsix «1 - 8 / A - by pacronoieH OCHOBHOIM BHYTPEHHHI
HONE3HBIH 00beM (IVIaBHOE IIOMEILEHHE), ONPEEIIONHe (yHKIMOHATBHOE HA3HAUCHUE 3/IaHIS
B LeNIoM (xpanmmiie kaprodesst). C HUIM HanpsiMy o COOOIIAETCs BCIOMOTaTebHOE MTOMEIICHNE
TamOypa BXoia, pacroliokeHHoe B ocsix «7 - 8 / b - B» OcHOBHbIE BXOmbl B 3/aHHE,
00ecreYnBaroIMe Bbe3/l KPYITHOraOapuTHON aBTOMOOMIIBHOW TEXHHMKH, PACTIONOKCHBI MO OCH
«A» B ocsix «2 - 3» 1 10 ocH «8» B 0CsIX «A - by. JIomomHNTeBbHBIN BXO PAaCHONOXKEH 10 OCH
«B» B ocsx «8 - 7». BbIxom Ha COBMEIIEHHOE KPOBEIHHOE MOKPHITHE BO3MOXKEH CO CTOPOHBI
(bacayioB 31aHus1 IPH TIOMOILY TPHCTABHBIX JIECTHHIL JTHO0 aBTOBBILIEK.

31aHKe BO3BEJICHO 110 KapKACHOW KOHCTPYKTHBHOW CXeME B METAUIMYECKOM HCIOJIHEHHH C
CaMOHECYIIMMH OTPaKIAIOIIMMK CTEHOBBIMHU TaHensiMu Trra «CaHasryy. [pencrasmser codoi
OJIHOIT@)XHOE 3/1aHKe O3 MOjBaa ¢ ECTECTBEHHBIM OCBELICHHEM uepe3 OKOHHbIE IpoeMbl. B
TUTaHE 3/IaHUE UMEET MPSMOYTOJIBHYHO (JOPMY, TEOMETPUUECKHE Pa3MepBI 10 BHEIITHEMY KOHTYpPY
CTEHOBOTO OTPAKICHHUS COCTABISIOT 42860x24660 MM (Oe3 ydera MpUCTPOSHHOTO TaMOyp BXO/Ia,
pacrosokeHHOro B ocsix «7 - 8 / b - By). ['eomeTpudeckue pa3mepbl TaMOyp BXOJia B TUIAHE, TIO
BHEIIHEeMY KOHTypy coctaBmsior 6190x7070 wmm. Ilome3Has BeIcOTa  OCHOBHOTO
IPOU3BOJICTBEHHOTO MOMEILEHHUS, OT OTMETKH YHCTOrO TI0JIa JI0 HIDKHErO MOsICA CTPOIMIIBHBIX
(epM NOKpPBITH, COCTaBIIET 4,7 M.

Hecymmit xapkac 3maHusi 00pa3oBaH OJHOATKHBIMHM OIHOIPOJICTHBIME  IOTIEPEYHBIMU
IJIOCKUMHM paMaMH. 3a CYET CMOHTHUPOBAHHBIX Ha Pa3HBIX YPOBHSX MEXKIy KOJOHHAMH M
(depMaMM  METAIMYECKMX CBSI3CH, PAacropok W TIPOTOHOB TIOTIEPEYHbIC IUIOCKUE pPaMbl
OOBEAMHSIOTCS B OOLLLYIO EAMHYIO IPOCTPAHCTBEHHYIO CUCTEMY.

Tabmna 1. Coop Harpy30k Ha MPOTOH.

Pacuernas

Haumenosanue H 3KU
APy Harpyska, Kr*m

Konctpykiwst mokpsiTus - 341,423 kr*m 1024,26
Hroro: 1024,26
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Pacuer nporoHa npezcTaBieH HIKe.

O0uime XapaKTepUCTHKU

Cranb: C245

I'pynna konctpykumid o Tabrmue 50* CIT 16.13330.2017 - 2
Koapdument vanesxHocT 1o orercrBeHHocTH 0,9
Koaddurment ycnouit padots! 1

6000

Puc.1. KonctpykruBHOe perenne

Tabra 2. 3aKkperuieHns OT MOTIEPEYHBIX CMEIIIEHUH 1 TIOBOPOTOB

CrieBa Cnpasa
CmelreHue Baomib Y 3aKperuieHo
CmMeleHre BIoJb Z 3aKperuieHo 3aKperuieHo
[loBopoT Bokpyr Y
[loBOpOT BOKpYT Z 3aKperuieHo
L 76
ZA
g
Y o
F S
§ - ;i
~.”?4_.
23| i 53 I
Tpodus: Bemep ¢ napamtensHbMu rparsivu ook o [OCT 8240 - 89 2011

Puc.2. Ceuenne

Tabmuma 3. Pesymbrare! pacyera

[Iposepeno mo CHul I Tposepka Koodpuiment
HCIIOJIL30BAHUS
ns.12 [IpoyHOCTE IPH IEHCTBUM TIONIEPEIHOM 0213
CHJTBI
15.12 [Ipo4HOCTH TpU ISHCTBUN U3rHOAIOIIETO 1,108
MOMEHTA
n.5.15 Y CTOMHMBOCTS II0CKOH (pOpMBI H3r1Ga 1617
TpY IEUCTBUA MOMEHTA

[lo pesynbratam pacyera JenacM BbIBOJ 4YTO CYILECTBYIOLIMI IPOTOH BBINOJIHEHHBIA W3
msesuepa 2011 meperpy»keH 1o HeCKOIBKAM ITapaMeTpaMm.
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ITeperpy3ka 1o MpOYHOCTH NPH ASHCTBUM H3rubaromero Momenta cocrasisieT 10,8 %.

Teperpy3ka 1o yCTOMYMBOCTH TUIOCKOH ()OPMBI M3rH0a TpH JAEHCTBHH MOMEHTA COCTaBIISICT
261,7 %.

MaxkcumanbHbIi porud coctapmseT — 48,398 MM, UTO MPEBBIIIACT MAKCUMAIIBHO JIOIYCTUMBIN
nporu6 pasHbli — 30 Mm Ha 61,33 %.

MepompHsTHsl IO PEMOHTY U YCHJICHHIO:

3aMEHUTh CYIIECTBYIOUIMK HACTHII MOKPBITHS HOBOM TEIUIOM3OJAIMOHHOW KOHCTPYKLMEH
COBMEILICHHOTO KPOBEJIBHOIO IMOKPBITHS. YTCIUIUTENb MPUMEHUTh U3 COBPEMEHHBIX JIETKHUX
9HepreTriecky APGEKTHBHBIX MaTepuaioB. TONIMHY TEMION30IIMOHHOIO CJI0SI YCTAHOBUTD
pacyYeTHBIM ITyTeM, coriacHo TpeGoBanmsiM CII B COOTBETCTBMM € MapaMeTpamMH TeMIIEpaTypbl
BHYTPEHHETO0 BO3MyXa /Il OOCTeIyeMOro TWma 3MaHui. BoIOM30IsIIMOHHOE KpOBETHHOE
MIOKPBITHE BBINOIHUTH W3 COBPEMEHHBIX HAIUIABIIEMBIX PYJIOHHBIX MarepuaioB. CymmapHas
Harpyska OT HOBOU TEIUIOM30JIALMOHHON KOHCTPYKIUU COBMELIEHHOIO KPOBEIBHOIO HOKPBITHS
He JI0/DKHA TPEBBIIIATH 3HAUCHUE HAPY3KH 3AI0XKEHHOM B IOBEPOUHBIX pacuerax — 80,15 kr / m*
/101,42 kr /M.

- pacueTHBIM IyTeM MOAOOpaTh CEUYeHHE NPOTOHOB IOA HATPY3Ky OT HOBOH
TETUIOM30JISIIIMOHHON KOHCTPYKIMH COBMEIIEHHOTO KPOBEIBHOrO MOKPhITHA. HOBbIE MPOroHsI
YCTaHABIMBATH B LIGHTP Y3JI0B BEPXHETO TOSICA CTPOIIIBHBIX (hepM MOKPHITHSI.

Crniucok uTepaTypbl

1. CII 13 - 102 - 2003 «IIpaBuna oOcCneAOBaHUs HECYIIMX CTPOMTENIBHBIX KOHCTPYKLIMIL
3[1aHUI U coopy>keHuiD. ['ocynapcTBenHbli komuter Poccuiickoit denepalyul o CTpOUTENBCTBY
Y SKHITHILHO - KoMMyHabHOMY Komiuiekcey (I'occrpoii Poceun). - ML.: T'VIT LTI, 2003 r.

2. TOCT P 53778 - 2010 3nanus u coopysxenust. [IpaBuia oOcnesoBaHis 1 MOHUTOPHHIA
TeXHU4ecKoro coctosiaust. — M.: CranmaptiHdopm, 2010.

3. CI120.13330.2016 Harpy3ku 1 Bo3neicTBus.

4. PI 153 -34.1 -21.530 - 99 Meroauueckie yKa3aHHs MO 00CIEIOBAHHIO CTPOUTEITBHBIX
KOHCTPYKIIMI MPOM3BOJICTBEHHBIX 3aHUH U coopyskeHuil. TernoBble snexrpoctaHiyy. Yacts 2
Meraumueckre KOHCTPYKIHN.

5. CI116.13330.2017 CranbHble KOHCTPYKITUH.

© benpuyk E.A., 2022

YK 69.059.2
Beabuyk E. A, Cryznenr
OI'BOY BO «Tomcknii rocy1apcTBEHHBINH apXUTEKTYPHO - CTPOUTENBHBIN YHUBEPCUTED)

OBCJEJOBAHUE HECYIIIAX KOHCTPYKIU CTEHOBOI'O OT' PAJKIEHUS

Aunnotammu: B cratee mpuBeseHo  00CTEOBaHHME  HEXWIONO  IPOMBIIUICHHOTO
MPOM3BOJICTBEHHOTO 3/IaHHS. A MIMEHHO CTCHOBBIX OTPaXKIAONIMX KOHCTPYKLMH. Pa3oOpaHs
JepeKThI C UX OIKCAHHEM. A TaK JKe JaHbI PEKOMEHTyeMbIe MEpPOIIPUSTHSI I10 BOCCTAHOBJICHHIO
YCHJICHHIO KOHCTPYKITHIA.

KimroueBble c/10Ba: cTeHa, KOHCTPYKLIMS, aBapUHOE, COCTOSIHUE, 00CTIEI0OBAHHUE.
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O0cneyemblii OOBEKT SBJIACTCS HEKHIIBIM [IPOU3BOJICTBEHHBIM 3/IaHUEM, PACIIONIOKEHHBIM 10
anpecy: Tomckast obnacts, Tomckuit paiion, ¢. barypuHo. 3naHue BBIBSICHO U3 SKCILTyaTalii U
HCTIONB3YETCs B KAYECTBE CKIIAJICKOTO MOMEILICHHS.

PaccmarpuBaeMoe 3/1aHHe HMEET IIPOCTOE 0OBEMHO - ITTAHUPOBOYHOE PEILICHHE X OTHOCUTCS K
3QIBHON CHCTeMe IUIAaHUPOBKU. B ocsax «1 - 8 / A - By pacronoskeH OCHOBHOH BHYTpeHHHMI
TIOJIe3HBIH 00BeM (TTIaBHOE MTOMEIICHHE), OTIPEICIIIONIHe (PyHKIMOHAIBPHOE Ha3HAUCHNE 3aHuS
B [IeJToM (Xpanwmie kaprogerst). C HUM HanpsiMyro COOOIIAETCST BCIIOMOTaTeIbHOE MTOMETIICHHEe
taMOypa BXoza, pacroioxeHHoe B ocsix «7 - 8 / b - B» OcHOBHbE BXOABI B 3/IaHME,
ofecrieynBaroe Bbe3/l KPYITHOrabapuTHON aBTOMOOMIIBHOW TEXHHMKH, PACIIONOKEHBI MO OCH
«A» B ocsix «2 - 3» 1 1o ocH «8» B 0csX «A - by. JIONOMHUTENBHBIN BXOJ PACHOIOKEH MO OCH
«B» B ocsax «8 - 7». BbIxoq Ha COBMEIIEHHOE KPOBEIBHOE MOKPLITHE BO3MOXEH CO CTOPOHBI
(hacazoB 371aHHUSI IIPU TIOMOLLIH IIPUCTABHBIX JIECTHHII JIHOO ABTOBBIIIICK.

C1eHOBOE Orpak[IeHHe 3[aHus SABJISETCS CAMOHECYIIUM U BBITOJIHAET TOJIBKO OIPaKIaroIe
¢ynxmym. CaMoHecyIee CTCHOBOE OrpakICHHE 3MIaHHS UMEET CIIEAYIOIe KOHCTPYKTHBHOE
pemenre. HapyxHoe orpakaeHHe BBIIOJHEHO W3 TPEXCIOMHBIX CTEHOBBIX TIAHENEH Tura
«CoHABMY», C MHHEPAJIOBATHBIM  YTCIUIUTENEM W OTPAKIAIOMIMMH  METAUIMYECKUMU
OLIMHKOBaHHBIMM JIUCTAMU Iepuojueckoro npodmist. CaMOHECylMe CTEHOBbIC IaHENIH
OIHUPAIOTCS HA KUPIUYHYIO KIIaAKy LOKOJIsL. LIOKONBHBIN y4acTOK CTEHbI BBUIOXKEH M3 KPaCHOIO
TJIMHSHOTO KUpIMYa Ha BBICOTY 800 MM OT OTMETKH YKCTOT'O 11014, TOIIMHA Ki1aaku 380 Mm.

JIONOJHUTENBHO B XOIE MPOXOAKM HIypdaMH OHpenessuioch Haumuue (yHIaMEHTOB
(bynnamenTHble Oasnky, OCTOHHAs JIGHTA) IOJ] KOHCTPYKIMEH CAMOHECYIIEr0 CTEHOBOIO
OTpaXKICHUS, C IIEJIBE0 TIONMy4YeHHs HEOOXOAMMOKH MH(pOpMAIMU Uil pa3pabOTKH IMPOCKTHOH
JIOKYMEHTAIMH Ha PEMOHT U YTEIUICHHE CYIIIECTBYIOILETO IPOCTPAHCTBEHHOIO HECYIIIETO KapKaca
COBPEMEHHBIMH SHEpreTHyecKy 3P(MEKTHBHBIME CTEHOBBIMHU ITAHEISAMU. B MTOre yCTaHOBIEHO,
41O (hYHIAMEHT 10/l KOHCTPYKIIMEH CYIIECTBYIOIIMX CTEH OTCYTCTBYET, BCS KOHCTPYKLIHS CTCHBI
YCTaHOBJICHA Ha ac(aJbTOOCTOHHOE IOKPBITHE IUIOMIAZAKH CTPOUTENbCTBA, YCTPOCHHOE I10
noaroroske u3 I'TIC.

3aMKCUpOBAHHBIE, IO XOJAY BBIIOJHCHUS OOCIEIOBATEILCKMX pabOT B  KOHCTPYKLIHH
CTCHOBOTO OTpaKACHHUs, AC(EKThI, MOBPEHKICHUS W NPU3HAKH (PUSHYECKOTO H3HOCA HMMEIOT
MAacCOBBIM XapaKTep PpaclpOCTpaHECHUs MO Bcel Iromamy creH. IloBcemMecTHO OTMEdeHo:
paspylIeHre KUPIUYHON KIIa/IK1 1IOKOJIsl, CKBO3HBIE TPEIMHBI B KEPAM3UTOOCTOHHBIX CTCHOBBIX
MAHEJISAX, MOBPEXKICHAE U NPU3HAKK (PU3MUECKOr0 M3HOCA CTCHOBBIX MaHEJeH THIA «CIHIABHYY,
paspylIeHHe OTMOCTKH, OTKJIOHEHHE CTOeK (haxBepKa OT BEPTHKAIM, KECTKOCTh COCTaBHOIO
CEUEHUs CTOEK He O0ecredeHa, paspylIeHHe M BBIXOJ M3 IUIOCKOCTH Y4YacTKa CTEHBI M3
(yHIaMEHTHBIX OJIOKOB.

Cormacuo 'OCT P 53778 - 2010 creHOBOE OrpaXIEHUE HAXOIUTCS B aBapUAHOM
TEXHUYECKOM cocTosiHuK. B cootBerctBim ¢ Tabm. 10, 13 BCH 53 - 86 (p), BBISBICHHBIMH
nedeKTaMy M TOBPEXKACHMAMH (DU3HMUCCKUIT H3HOC KOHCTPYKIMU CTCHOBOTO OIpPakACHHS
cocrasiser 67 % .

KoHcTpyKimsi caMOHeCyIero CTeHOBOTO OrpaxkICHHS, B LIEIOM (KMPIMYHAsT KJIaJiKa [OKOJ,
CTCHOBBIC MAHEJH THIIA «COH/BUY», KEPAM3UTOOCTOHHBIC CTCHOBBIC TIAHENH), B COOTBETCTBUH C
T'OCT P 53778 - 2010 [2] HaxomsTcs B aBapHUilHOM TEXHHYECKOM COCTOSHMU. OmHOH 13
OCHOBHBIX TIPUYUH TOSIBJICHUS. B KOHCTPYKIMM CTEHOBOTO OIPaXKICHHS, UMEIOIIMXCS CHIIOBBIX
MOBPEXICHHUI W JieOpMaliif, CBHCTENIBCTBYIONIMX O 3HAUMTCIBHOM CHIDKCHHHM HECYIeH
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CIIOCOOHOCTH U OIACHOCTU OOpYLIEHHs], sIBIseTcst OTCyTcTBHE (yHIameHTa. OOHApyXEHHbIC
JehopMaIiy XapaKTepr3yIOTCsl CBEpXHOPMATUBHBIMH TIPOTHOaMH, TIPEBBITIATOIINMH HPEICTEHO
JIOITYCTHMBIC 3HAYCHHs, 1 MOTYT BBI3BATh BHE3AITHYIO IOTEPIO YCTOIYMBOCTH M CPe3 IIITHIICK
KperneHns. B JaHHOM crydae OTAENBHBIMHA y9acTKaMH BO3MOMKHO HACTHYHOE OOpYIIICHHE
KOHCTPYKIIMU CTCHOBOTO OTPAKICHHS, 3 IMCHHO CTCHOBBIX MAHECH THIIA «COHABHY (KOTOPOE
MECTaMH YKe Ha4asoch);

[l BOCCTaHOBIIEHMs TOJHOM OSKCIUTyaTallMOHHOW IPUIOJHOCTH OCHOBHBIX HECYLMX U
OTPKMAIONX CTPOUTEIIBHBIX KOHCTPYKIMI, HCOOXOMMMO BBIIOJHUTH DSl PEMOHTHO -
BOCCTAHOBHTEIIbHBIX ~ paboT u  Meponpusithit.  CocraB  TpeOyHOIMXCS — PEMOHTHO -
BOCCTAHOBUTE/IBHBIX PA0OT C Pa3OMBKOM IO KOHCTPYKIMSM, HpUBEAEH B mpuioxeHuu 1112
«3aaHne Ha MPOEKTUPOBAHNE MEPONPUATHIA 110 BOCCTAHOBIICHHIO MITH YCHIICHHIO KOHCTPYKIIHI
3IaHHSD).

Crnicok JMTEpaTyphl
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HNOAJEPKKA MOJIb3OBATEJIA ITPU TPOBEJEHWU KOMIIOHETHOI'O
AHAJIM3A JAHHBIX O PA3BUTHUU ITPOMBILIIJIEHHOCTU

AHHOTAIUSA

B cratee paccMaTpmBArOTCS BOTPOCH TOMNEPKKH TTONB30BATeIs IPH  MPOBEICHIH
KOMIIOHEHTHOT'O aHaJu3a JAaHHBIX O Pa3BUTHU NPOMBIIUIEHHOCTH. Pazpaborana Onok - cxema
pacdera Ko>((UIMEHTOB MH(OPMATHBHOCTH ¥ (POPMUPOBAHMS HA3BAHWH JUIM TJIABHBIX
KOMIIOHEHT.

Kinrouesslie ciioBa

Koadurment uHbOpMaTUBHOCTH, IVIaBHAS KOMIIOHEHTA, MPOMBIIUICHHOE IPOU3BOJICTBO,
aHAJIN3 JAHHBIX, KOMIOHEHTHbII aHAIIH3.
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USER SUPPORT FOR COMPONENT ANALYSIS OF INDUSTRIAL
DEVELOPMENT DATA

Annotation

The article discusses the issues of user support during the component analysis of industrial
development data. A flowchart for calculating the coefficients of informativeness and the formation
of names for the main components has been developed.
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PernoHs! SBIAIOTCS OTIACITBHOM CHCTEMOIT ¢ HabOpoM (haKTOPOB, TAKMMH KaK KITMMATHIECKUS
YCIIOBHS, YHCIICHHOCTh HACENICHMS, PECYPCHBIH MOTEHIMAT 1 ApyruMu. Habop stmx (akTopos
W3HAYAIBHO CO3IACT HEPABHYIO OTIIPABHYIO TOYKY JUISL Pa3BUTHS OTIEIBHBIX PETHOHOB, B TOM
Yyclie NPOMBIILIEHHOr0 pasBuThs. VccnenoBaHneM pasBUTHS NPOMBIILIEHHOTO MPOW3BOJICTBA
PETHOHOB  3aHMMAIOTCSi MHOTME AHAJIUTHYECKUE TPYNIbl W PEHTHHIOBbIC —AareHTCTBA.
PesynprataMp JaHHBIX HCCIENOBAaHUH SBISIOTCS  OOMNBLIME OOBEMBI JAHHBIX, KOTOpBIC
HEOOXOMMO ~aHaIM3MpoBaTh. JUI 3TOr0 TMPUMEHSIOT CHUCTEMBl HHTEIUIEKTYAIbHOTO U
CTAaTHCTUUECKOTO aHaIM3a JAHHBIX, B TOM YMCJE M KOMIIOHEHTHBIN aHAIN3 JaHHBIX, KOTOpbIC
BBISBJIIIOT HETPHBUAIIBHBIC, CKPBITHIE, COAEPKATEeIbHbIE 3aKOHOMEPHOCTH B OONBIIMX 00BEMax
CIIOXKHO CTPYKTYPUPYEMBIX JaHHBIX. KOMIIOHEHTHBI aHAIM3 JaHHBIX (METOJ IJVIaBHBIX
KOMIIOHEHT) TIPHUCYTCTBYET BO MHOTHX MPOTPAMMHBIX MPOIYKTaxX, Hanpumep, B Statgraphics u
Statistica. B Tabmama 1 mpencraBieHO CpaBHEHHE 3THX MPOTPAMMHBIX POAYKTOB IO
XapaKTEPUCTHKAM TIPOBEICHHUSI KOMITIOHEHTHOTO aHAIM3a JAHHBIX.

Tabmuna 1 — CpaBHEH#E POrPaMMHBIX MPOTYKTOB
T10 XapaKTePUCTHKAM [POBEJICHHS] KOMIIOHEHTHOTO aHAIIM3a JJAHHBIX

XapakTepuCTHKI KOMITOHCHTHOTO Statgraphics Statistica
aHaJIM3a JAHHBIX

Pacuer BecoBbIX KOI(D(PHUIIMEHTOB 1 ecTh eCcTh
X BU3yaJIM3aIis
BeoiBoz dopmuposanms daiina ¢ HET HeT
BECOBBIMH KO3 dHIMeHTaMK
Busyanusaims nansbIx B Buzie 2D €CThb eCTb
JIarpaMMBbl
Pacuer koadurmenTa HET HeT
MH(OPMATHBHOCTH
DopmMupoBaHue HA3BAHUI UL HET HET
TJIABHBIX KOMITOHEHT

29



Tlo TaGmume 1 BUAHO, YTO MHOTME XapaKTEPHUCTUKH KOMIIOHEHTHOrO aHAIM3a JIAHHBIX He
pearmsoBano B Statgraphics u Statistica. Kak npasuio, Hepeani3oBaHHbIC BO3MOYKHOCTH TPEOYIOT
TPUMEHEHFIST IPYTHX TPOTPAMMHBIX MPOJTYKTOB, TAKKX Kak Excel.

Benercst pa3paboTka IporpaMMHOIO IPOIYKTa ISl IPOBEICHWS] KOMIIOHEHTHOTO aHAJIM3a,
KOTOpBIA MO3BOJIACT PEaIN30BaTh (DYHKIMM, KOTOPbIE OTCYTCTBYIOT B TAKHX IIOITYJISIPHBIX
MPOrpaMMHBIX  OOECTICUEHUsIX, a HMMEHHO: BbIBOA U (opmupoBanue (ailia ¢ BECOBBIMH
kod(durmentamu, pacuer kodhduiienTa UHPOPMATUBHOCTH, (HOPMUPOBAHUE HAZBAHUN ISt
IJIABHBIX KOMIIOHEHT. J[JI1 3TOro BezeTcst pa3paboTka auropuIMma pacdera Kod(hduimeHTa
MHPOPMATHBHOCTU 1 (JOPMHUPOBAHIS HA3BAHWH UL IVIABHBIX KOMITOHEHT.

Ha pucynke 1 mpencraBneHa Onok - cxema Impolecca pacdera Kod(dHIMeHTa
UHPOPMATHBHOCTU 1 (HOPMHUPOBAHHS HA3BAHWM /IS ITIABHBIX KOMIIOHEHT. [10 Held BU/IHO, YTO:

1. cnavana Gpopmupyercsi BeKTop Ko3()(PUIIMEHTOB IIaBHON KOMITOHEHTH! (K );

2. 9IeMeHTBl BeKTopa KOA(UIMEHTOB INIABHOM KOMIOHEHTHI (K;) ynopsjouMBaroTcst B
TIOPSIIKE BO3PACTAHIIS;

3. BbiOuparorcs KOI(DUIMEHTHI, HE ydyacTBYrOIME B (DOPMUPOBAHHM HA3BAHUS JUISL
IJ1aBHOM KOMIIOHCHTHI,

4. BbIOMparoTcst KOA(PHUIMEHTBI, YYacTByoIMe B (OPMHUPOBAHUY HA3BAHUSI /IS TJIABHOM
komroHeHTbI(K,y;);

5. paccuntbiBaetcs koddduimeHT uHPOpMATUBHOCTH (K yy,4) 111 BEKTOPA K,y

6. ecm kg < 0,75, B BekTop K,y; 106aBnsieTcs coceHmii KodpQUIMEHT u3 Bektopa K; 1
OCYIIECTBIIACTCS IIEPEXO/] K ITYHKTY 5;

7. ecmaky,g = 0,75, To hopmupyeTcs Ha3BaHKE [VIsl TVIABHON KOMIIOHEHTBI.

DOpMHpOBaHNE BEKTOPa
ko3 uueHT o MKi (Ki)

YNopAQOYMBAHHE INEMEHTOR
sexiopa Ki no Boapactaruio

Bri6op ko pnumeHTos He
YUACTEYIOUME & HA3E HUN

Brifiop kos @ hrumenTos
YYACTBYOWMX B HA3BaHMM (KHi)

Pacuer koa(uupenta
WHI OPMATHEHOCTH (K_WD) 1 ANA
BeKiopa Kii

BrriouMTE B BeKTOP KHi cocehuii
K03  uuyenT us sexTopa Ki

] L

Pucynok 1 — briok - cxema pacuera koauimienTa HHYOPMATHBHOCTH
1 OpMUPOBAHHS HA3BAHHIA [UIS1 TTIABHBIX KOMITOHEHT
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Takum o0paszom, paspaboraHa OJIOK - cxema pacuera Kod(duimeHTa HHPOPMATHBHOCTH U
(GopMHpOBaHMS Ha3BaHMI JUIS TJIABHBIX KOMIIOHEHT, HEOOXOAMMasi JUIsl IIOCIIe/IyHOIICH
Pa3pabOTKK MPOrPaMMHOTO OOCCTICYCHHSI CHCTEMBI, TIO3BOJISFOIICH MPOBOANTH KOMIIOHCHTHBIH
AHAIM3 JIAHHBIX O PAa3BUTHH IPOMBIIUICHHOCTH O€3 HCIOJB30BAHUS JPYTHX IMPOrPaMMHBIX
MPOJYKTOB C Y4YETOM pacueTa TOMCPKKH TOJB30BaTelsl MpH pacuere KoddduimeHta
MH(OPMATHBHOCTH ¥ ()OPMUPOBAHHH HA3BAHHIT [TS IJIABHBIX KOMIIOHEHT.

CrucoK HCNoJIb30BAHHOM JIMTEPaTyphI:

1. Unescos b. I'., Maxaposa E. A., ['abnynnuna 3. P. Meroauueckue ykazanus «V3ydenue
METOJIOB MHTEJUICKTYaIbHOTO AHAIM3 JJAHHBIX: KOMITOHCHTHBIH aHaNN3, KJIACTePHBI aHAM3» K
7a00paTOPHOMY — MPAKTUKYMy 10 JWCHHIUIMHE  «l/IHTe/IeKTyanbHble TEXHONOTMH M|
MPEJICTaBIICHUE 3HAHKID) / Y PHMCK. ToC. aBuall. TexH. yH-T — Y da, 2007. —30 c.

2. Hyopo A.M. KomrioHeHTHBIN aHaiu3 U 3QPEKTHBHOCTh B SKOHOMHUKE: Y4el. nocodwue. —
M.: dunanHck! U cratuctrka, 2002, — 352 ¢.

3. Baranoga I'.P. ®ynKIMOHATEHOE MOIEMPOBAHKE TIPOIIECCA aHAIM3A JAHHBIX O Pa3BUTUH
MPOMBIIIUICHHOTO TIPOM3BOJICTBA PErMOHOB: COOpHUK crareil Bcepoccuiickoli Hay4dHO -
npaKTHdeckoit koHpepenu — Yda: Asrepna, 2022 —c.39 - 41

© Baramosa I'.P., 2022

YK 66 - 021
Benumuxros B. B.
MarucTpaHT 2 Kypca,
MocKoBCKUI OJIMTEXHIYECKUI YHUBEPCHTET,
r. Mocksa
Hayunblii pyxoBoautens: Bysnanna H.A. accuctent,
MOCKOBCKHI IOIUTEXHUYECKUI YHUBEPCUTET,
r. Mocksa

TEOPETUYECKHUE ACIIEKTbI ITIOBBIIIEHUA
TEXHUKO - JKOHOMUYECKUX ITIOKA3ATEJIENA PABOTbI
PEKTU®UKAIIMOHHBIX KOJIOHH

AnnoTtanust: C ObICTPbIM pa3BUTHEM SKOHOMHKH CITPOC Ha 3TAHOJ B KAYECTBE PACTBOPHTEIIS
HPOZOJDKAeT PacT. 3aMeHa MacCOOOMEHHBIX TapeJioK Ha HacaJlouHble KOHTAKTHBIC YCTPOHCTBA B
PEKTU(HUKALMOHHOH KOJIOHHE TEOPETHYECKH MOBBICUT TEXHHKO - SKOHOMUYECKHUE TTOKA3ATEIH.

KoroueBble ciioBa: 3HeprodpeKTHBHOCTb, PEKTU(HKAMOHHAS KOJIOHHA, pPEeKTU(HUKAINS,
CpaBHEHHE, 3aTPaThl, HACA/IOUHBIC KOJIOHHBI, TAPEIIbYaThIe KOJOHHBL.

Pextudukarmst  sBsiercss  HauOoJIee YACTO  HMCIOJIB3YEMOW TEXHOJIOTHEH — pas/eleHus
JKUIIKOCTEl B XHUMHYECKOH MPOMBIIUICHHOCTH. Y COBEPIICHCTBOBAaHHE OOOPY/IOBaHHS |
HPOLIECCOB AUCTIIUIALMM BaXKHO M3 - 32 UX PACHPOCTPAHECHHOCTH M OIPOMHBIX SHEPIeTHUECKHX
notpebHocTeil [5]. B mocrmemHee BpeMsl  CHCTEMATWMUeCKWd CHHTE3 — Pa3leNUTENTBHBIX
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TIOCJIE/IOBATEIIBHOCTEH TOMYYHJI 3HAYMTENbHOE pasBuUTHE. KOHTAKT *uIKoM M mapoBoid (a3
MOXET HPOMCXOJUTh KaK Ha TapelkaxX, Tak W Ha HacankaX. OT BHa, TUIA U KOHCTPYKLIMM
MAacCOOOMEHHBIX KOHTAKTHBIX YCTPOWCTB 3aBHUCHT KAYECTBCHHBIA M KOJIMYCCTBEHHBIA BBIXOJ
npoykTa. VIcrosnb3oBaHWE HEPAMOHAIBHONM KOHCTPYKLMH —PEKTU(PUKALMOHHON KOJIOHHBI
NPUBOIUT K TAJICHUIO KAyecTBa MPOAYKIMH M 3KOHOMHYECKOW HEPEeHTAOSTBHOCTH B LIETIOM
nporecce PeKTUDUKALMM, YTO OTPHKAETCS HAa BCeX MOCIHENYIONMX dTanax IIyOOKoH
iepepadoTKy HeTH. JJUCTIILIAIMS SBIETCS 3peIoif TEXHONOTHEH pas/ieNieHns, U ee pasBHTIE,
BEPOSITHO, OyJIeT TPOHUCXOIUTH 3a CYET MOCTENEHHOrO COBEPLICHCTBOBAHMS HAIIMX 3HAHHUH W
MOHMMAHHS CaMOr0 IPOLIECCa, a TAKKE OCHOBHBIX MPUHLIUIIOB, ONPEIEISIONMX €r0 KOHEUHYIO
3 PEKTHBHOCTD 151 pa3/iesieHrst KOMITOHEHTOB [2].

15

0 "R NN . .I_IIIO
1 2 3 4 5 8 9 10 11

. /1017, OT Npe/ieNbHOI CKOPOCTM Napa it Paboyas CKOPOCTb Napa BEPXHeit YacTh KONOHHbI

-

B Pabo4an CKOPOCTb Napa HUMHEN YaCTU KOJIOHHb| e [I1aMETP BEPXHEN YACTU KONOH-HbI

e [1AAMETP HUMKHEN YACTU KONOH-HbI e BbI6paHHbIi A1AMETD

Puc. 1. HO}I60p JAUaMETpa KOJIOHHBI B COOTBETCTBUH € CO CKOPOCTBIO ITapa

JlnameTp KOJIOHHBI ~ONpENENsAeTcs B 3aBHCHMOCTH OT CKOPOCTH W KOJHMYECTBA
TIOJTHUMAIOIIIET0Cs 110 KOJIOHHE rapa (prc.1).

ITo ypoBHIO 3aTpaT KOJIOHHBI OOJBILIEro MaMeTpa JIOpPOKe, KPOME TOTO PEMOHTHBIE PabOThI
JUTS TAKMX PEKTU(DHUKALMOHHBIX YCTAHOBOK I0CTATOUHO Jloporocrosue [3].

boree BBICOKOE [aBNCHHE CHIDKACT MCTIAPEHHE, TOITOMY KOJIOHKA JOJDKHA padoTaTh IPH
Oosiee BbICOKOM Temmeparype. CliesoBatesbHO, B peboiisiep mpu 0osiee BBICOKOM JaBJICHHH
Jo0aBsteTcst OOJBIIE SHEPIUH, YeM TIpH OoJiee HU3KOM JIABJICHHH, YTOOBI TTOyYHTh TaKOE JKe
pasnenieHrue cMecH TaHoa U BojIbl [4]. [l SKOHOMME SHEpPrun HEOOXOMMO 3a/1aTh JABJICHUE B
KOJIOHHE Ha HIDKHEM TIpefieie pabodero jJuama3oHa, TOCTATOYHO BBICOKOM JUIS OXJIXKICHHS
BEpPXHETO TIOTOHA M THAPABIIMYECKOro mepeMernieHis. OMuH U3 Croco00B JOOUTECS 3TOT0 —
YMEHBIINTH TIepera]] JaBlIeHHS B KOJIOHHE, YCTAHOBUB TAapeNlKd WM HACAAKy C HEOONBIIAM
nepernazoM JapieHust (Oonee 3(QEKTUBHbIE TapelKu TaKKe MOTYT CHU3UTH HOTpedsieHHe
SHEPTHH). ITO MO3BOJIACT MONEPKUBATE TAaKOE JKE BEPXHEE JABIICHNE C MEHBIINMH 3aTPaTaMIL
[TpumeHeHne Haca KK O3BOJISIET CHU3UTB SHEPreTHUecKre 3aTpathl B pasmepe ot 10 % [1].
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Hacapka 13 kepamunyeckux konet, Pawwura 3755538527

KnanaHHble Tapenku 3766282896

KonnaukoBbie Tapenku 3766282896

3,75E+09 3,755E+09 3,76E+09 3,765E+09 3,77E+09

Puc. 2. Ananu3 ypoBHst 3aTpar ¢ y4eTOM S5KOHOMHUH OT IPUMEHEHNST TEXHOJIOTHI
TIPU Pa3TIHBIX BAPHAHTAX TIPOSKTUPOBAHHS YCTAHOBKH, PYOIICH.

Tlo pesynbratam pacdyeToB M CpPaBHHTEIBHBIX OLICHOK (pUC. 2) TOKA3aHO, YTO JIyyllue
[OKA3aTe/Ii UMEET PEKTU(UKAIMOHHAS. KOJIOHHA C HACAIKAMIL, YCTAHOBJICHO, YTO HACA/IOYHAS
KOJIOHHA HanO0J1ee SKOHOMHYCCKHU BBITO/HA TSI JAHHBIX YCIIOBUH 1 Pa3IC/ICHHUs CMECH: ITAHOI -
BOJIA.

Cnucok MenoJib30BaHHOM JTHTepaTyphl

1. Karan A.M. KoHTakTHbIC HacaJKi HPOMBIIUIEHHBIX TEIUIOMAaCCOOMEHHBIX armapaTroB /
AM. Karan, A.I' Jlanrres, A.C. [Tymmos, M.1. ®apaxos — Kazans: Oteuectso, 2013. —454 c.

2. Adanacnbes E.I1. / @yHnameHTanbHbIC U IPHKIIA/IHBIE UCCIEIOBAHNS B COBPEMEHHOM MHPE.
2015.Ne 11 - 1. C. 62 - 66.

3.bamapo M. M. DmueprocOepexxeHne ¥ 3HEprodpQeKTMBHOCTL Ha  OOBEKTaX
MIPOMBIIIIEHHON TEIUIO3HEPreTHKH B Hererasoxumudeckom Komruiekce / M. M. Barrapos, A. T
JlarireB // Bectrrk KazaHCcKoro rocyiapcTBeHHOTO SHEpreTudeckoro yausepeurera. — 2014, — Ne
4(24).—-C.7-18.

4. BnusiHMe TeOMETPUYECKHX XapaKTepHUCTHK MHHH - KOJIBIIEBOW HAacaJKh Ha
THJIPABIMYECKOE COMPOTHBICHUE Macco0OMeHHbIX armapatoB / Cummnckuii H.IT., Cokonos
A.C., Ilynmos A.C./ Xumudeckast npombinuieHHOCTb. 2019. T. 96. Ne 3. C. 141 - 145.

5. B3auMOBNUSHME TEOMETPUYECKMX XApaKTEPUCTHUK HACBITHBIX U PEryJSpHBIX
KepaMUYeCKHX KOIbLEeBBIX Hacanok / I'panarkun B.B., CokxonoB A.C., Ilymmos A.C. /
Xumnueckas npombinuieHHOCTb. 2018. T. 95. Ne 3. C. 116 - 123.

© Benumukros B.B., 2022
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YK 004.5
TI'agxues M.I'.
cryznent 4 kypca MI'TY « CTAHKUH»
Kypasnesa H.A.
crynentka 4 kypca MI'TY «CTAHKWH»
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crynent 4 kypca MI'TY « CTAHKIH»
r. Mocksa, PO
Hayunsrit pykoBogutens: EnuceeBa H.B.
K.T.H., totieHT ®I'BOY BO MI'TY «CTAHKHWH»

PABPABOTKA MOJIY.JISI YEJIOBEKO - MAIIIMHHOT O B3AMMO/IEMCTBUS
JJIS1 JTIIOJIEA C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU

AHHOTALMSA

ApanTanysi OKpy’Kalomel cpespl MoJ JIFoAeH ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIME — TEMa C
pacTymielt  momyssipHOCTbIO.  [ToMMMO — yiydIlIeHMs TOpPOJCKOH — Cpelbl, HEOoOXOIHUMO
COCPEIOTOUHTECS Ha MOBBIIICHIN YPOBHS IOCTYITHOCTH CETH VHTepHeT.

Llenb paboThI — MOBBILIEHNE YPOBHS JOCTYITHOCTH IIM(POBOr0 KOHTEHTa HHTEPHET - pecypca
MITY «CTAHKUH» B cootBerctBum ¢ TpeboBanmsivu [OCT P 52872 - 2019 ¢ momoriibo
pa3paboTKy [M3aifH - MAKeTOB CTPAHMI] CaifTa W pean3aluu paboyero JAEeMOHCTPALMOHHOIO
crenza. Pe3ysnbrarsl paboThl yHHBEpCAIBHBI U IS MHBIX BEO - CaiTOB.

Kmouessle ciioBa

JIoCTyIHOCTD, JIFO/IU C OrPAHUYCHHBIMU BO3MOKHOCTsIME, uHTepdeiic, TOCT P 52872 - 2019,
CaliT, MHTEPHET - PeCypc, IM(POBOIT KOHTEHT.

[ToBbIlIeHHE  IOCTYIHOCTH  LM(PPOBOTO KOHTEHTA — 93TO MPAKTHKA, ITO3BOJIIOIIAS
HCIIOJIE30BaTh CalThI KaK MOYKHO OOJIBIIIEMY HHCITY JTIOZIel. Y POBEHB JOCTYITHOCTH OTPEIEIISIeTCST
KOJIMYCCTBOM  BBITIONIHSAEMBIX TPeOOBaHWI JICHCTBYIOIIETO Ha Tepputopun Poccuiickoit
Deneparmu rocynaperserHoro cranaapra [OCT P 52872 - 2019 «TpeGoBanust JOCTYITHOCTH ISt
oA C WHBAIMIHOCTHIO W JAPYTUX JIMI C OIPaHMUYECHMSIMH OKU3HEAesTenbHOCT»  [3].
BeiaBuraempie B HeM TpeOOBaHHs YKa3bIBAIOT, KAaK aIalTHPOBATh CAWT, YTOOBI HAMOOIBIIIEE
KOJIMYECTBO TOJIb30BaTeNIe, OTHOCAIMXCSA K PasHbIM KaTeropysM, MOINIM 0€3 3aTpyIHEeHHi
BOCIPUHSTH HH(POPMALIMIO HA HHTEPHET - pecypce.

CTOWT OTMETHTh, YTO W B HA3BaHWMM CTAHAAPTA, U B paMKax pabOThl PacCMATPUBAIOTCS HE
TOJIBKO JIFOZM C MHBAJIMIHOCTBIO, HO M T€, Y KOr0 MOIJIM BOSHUKHYTH BPEMEHHBIC 3aTpPy/IHEHHS.
Hanpumep, xoraa nons30BaTeNb HAXOAUTCS B IITyMHOIM OOCTAaHOBKE M HE MOYKET BOCIIPUHHMATD
3BYKOBOM KOHTEHT, WJIM €CJIM Y HEro CJIOMAaIach KOMITBIOTEPHAs MbIIIb, U3 - 32 Yero yIpaBJIeHNe
CalTOM MPUXOUTCS OCYIECTBIISATE C TIOMOIIBIO KJIABUATYPHI ¥ ..

OCHOBHBIM BEKTOPOM KCCIICIIOBaHMS B IJAHHOM paboTe ObLTH BBHIOPAHBI HHTEPHET - PECYPChI
BBICIIMX y4eOHbIX 3aBesieHuil. [ToaToMy B 1epByro odepenb ObUT IIPOBE/IEH aHAIM3 TPeOOBaHHMIA
TOCY/IapCTBEHHOTO CTaH/apTa Ha MPEeIMET NX COOTBETCTBHS BHIOPAHHOM TeMaTHke caiToB. [laree
KpuTepuy, OOO3HAYEHHbIE TPUMEHMMBIMM Ha CaiiTax 0Opa3oBaTeNIbHBIX —YYPEXKICHHUI,
MPOBEPSUTUCh HA BBINIOJIHEHUE HA MHTEPHET - IPEICTABUTENBCTBAX BEIYLIMX YHUBEPCHTETOB
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Pocct (MI'Y, MITY um. Baymana, MAW u xp.). CBoagHas CTaTUCTHKA COCTaBILUIACh
uckmountenbHo 1o pecypey MI'TY « CTAHKUH».

Knaceugukarms tpedoanuit TOCT P 52872 - 2019 BbInonHsieTcs IO YETHIPEM KaTeropHsiM
JIOCTYIHOTO KOHTEHTA:

1.  Bocnpunumaemsiii,

2. YmpaBinsiembli,

3. IloHSTHBIH,

4.  Hanexublii.

Kareropust «BocnpuHMaemMoro KOHTEHTa» BBIIBUTAET TPeOOBAHMS K IIPEACTABICHHIO HA
caiite MH(OPMALIMH U CO3AHMUIO €€ ATbTEPHATUBHBIX BAPHAHTOB OTOOPAYKEHHSL.

«YTpaBisieMblii KOHTEHT» — 3T0 KPUTEPUX K BBITIONHEHHIO HABUTALUH T10 BeO - CTpaHUIAM U
VIIPaBICHUIO VIMH C TIOMOIIBIO KIIABHATYphl W CKpuHpHUAepa. CKpUHPHIAEPHI — TaKOW THII
NpOrpaMM, KOTOPBIH O3BY4UMBAaeT MOJNBb30BATEMIO BCE OIEMEHTBI CaiiTa M MO3BOJLIET €My
OPHEHTUPOBATLCS B CITyXOBOM cpefe.

TpeboBanust «[TOHSITHOrO KOHTEHTa» OTHOCSTCS K JIOTHYECKOH CTPYKTYpE CaifTa W SICHOCTH
npeacrapsieMoil Ha HeM uHbopmaimu. [lonp3oBarenb, He MMEIOMMI  CHELUATLHOIO
00paszoBaHus WM 0CO00 BHICOKHX KOTHHUTHUBHBIX CHIOCOOHOCTEH, JIOJDKEH MOHMMATh, YTO H TJIE
PACIIONOXKEHO HAa UHTEPHET - pecypee.

Mocnennsist kareropust, «Haie)XHbIN KOHTEHT», OTHOCUTCS K (DYHKIIMOHAILHOCTH BeD - caiiTa 1
€0 B3aMMOJICHCTBHIO C MOJIB30BATEIBCKIMU NPUIIOKEHIAMY — HALIPUMEP, CO CKPHHPHIEPAMHL.

Bce TpeGoBanms craHmapra, KOTOpble MOTYT TPUMEHSATHCS U aalTallid WHTEpPHET -
PECYpCoB BBICIIMX YYEOHBIX 3aBECHHH, ObLTM MPOBEPEHBI HA PEATM3ALIMIO Ha TEKYIEH BEPCUH
caifra MI'TY « CTAHKWH». Pe3ynbrars! ananuza cBeeHb! B TaONHLLy 1.

Tabmmua 1 - Pesysbrarel aHamiza uatepHeT - pecypea o [OCT P 52872 - 2019
TIO KaTeropHsiM KOHTEHTA, BHIPXKEHHbIE B KOJIMYECTBEHHOM H TIPOLIEHTHOM COOTHOIIICHHSX.

Kareropus Oertkca Ja YactuuHo Her

Bocnprnimaemblii KOHTEHT 6(20%) 15(52%) 8(28%)
VnpaBisieMblii KOHTEHT 7(44%) 425%) 531%)
ToHATHBII KOHTEHT 8(80%) 1(10%) 1(10%)
HanexxHbIit KOHTEHT 00%) 2(67%) 133%)

Kpome kareropuii KOHTEHTa, B pacCMaTpHBAEMOM TOCY/IAPCTBEHHOM CTaHAAPTE TPUMEHSIETCS
KiaccuduKaryist TpeOOBaHHUA 10 YPOBHSIM JIOCTYITHOCTH KOHTEHTA.

e A—npuemsemsii,

e  AA — BBICOKHH,

e AAA — HauBbICIIWIA.

YroObl caliT COOTBETCTBOBT OJHOMY W3 YPOBHEH JOCTYITHOCTH, HEOOXOIHMMO, YTOOBI
BBITOJHSUIMCH BCE TPeOOBAHMS JAHHOTO M MPEeIblIyliuX ypoBHEH. To ecTh, YTOOB! MPHUCBOUTH
MHTEPHET - PECYPCY BBICOKHI YPOBEHb JIOCTYITHOCTH, HEOOXOMMO, YTOOBI Ha HeM COOMIOIATICH
KpuTepun Kateropuii A m AA.
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Tabmuua 2 - Pesynbrartel aHamisa uHTepHeT - pecypcea mo 'OCT P 52872 -2019

110 YPOBHAM JOCTYIIHOCTH, BBIPAXKECHHBIC B KOJIMYECTBEHHOM U TIPOLICHTHOM COOTHOIICHUSX

Vposenn Onenca Jla YacTuuHo Her

A (premMITeMblif) 10(43%) 7(30%) 6127%)
AA (BbIcOKHi1) 737%) 9(47%) 3(16%)
AAA (HauBbICIIHIA) 4(24%) 6(38%) 6(38%)

Kak BrHO 13 npuBeIeHHBIX B TaONMIIE 2 pe3y/IbTaTOB aHAIN3a, Ha JaHHBIH MOMEHT BeO - caiT
MI'TY «CTAHKHH» He cOOTBETCTBYET HHM OAHOMY YPOBHIO JOCTYMHOCTH. CTOUT OTMETHUTH,
YTO TaKasi Jke TeHICHLIMS HaOJI0JaeTCs U Ha IPYTUX pecypcax 00pa3oBaTeIbHbIX YUPEKICHUH.

OCHOBHO ITyTh PeIICHNsI HAWJICHHBIX TIPOOJIEM JIOCTYITHOCTH — BHEIPEHUE Ha CAlT KPYITHOIO
TIepedHst HACTPOeK ero otodpaxenus. IpearaeTcs 100aBUTh:

1. M3menenue 1peroBoii cxemsl [ 1]. Ha BEIOOp momp30BaTetio npeyaraeTcst msTh TeM:
OO6brynast (Oernblii hoH, YepHBIN TeKCT),

Tewmnas (qepHsIil GoH, OeNbIi TEKCT),
Cunsist (romy0oit ()OH, TEMHO - CHHHI TEKCT),

Bexenast (OexxeBblil (pOH, KOPUIHEBBII TEKCT),

Kopuunesast (kOpu4HEBbIH (HOH, SPKO - 3eNIEHBIH TEKCT).

OTKITFOYeHNE U BKITIOUSHHE H300payKeHHUI.

W3amenenue pazmepa mpudra. Ysemruenue B 1,5 u 2 pasa.

Bei6op trmna mipudra. CraHnapTHbIi — 6€3 3aceuek, TOMOTHATEBHBIN — C 3aCeUKaMU.
PerynmmpoBka Me;KOyKBEHHOTO HHTEpBaIa.

PerynipoBka MEKCTPOYHOIO HHTEPBAIA.

I[Jm JIEMOHCTpAIMK paboThl HACTPOEK B mporpaMmHoM cpenctBe Adobe XD Obut co3naHsl
JIM3aiiH - MaKeTbl OCHOBHBIX CTPaHMIl CaiiTa. BbUIO MPUHSTO pelleHue, 4To NpH pa3paboTke
MAaKeTOB HEOOXOIMMO CIIEIOBATH ONPEICIICHHBIM IPUHIIMIIAM:

e Hem3MeHHOCTb COZIEPXKUMOrO Ha CTpaHMIAX caiita. KOHTeHTa He JOIDKHO CTAaHOBHTHCS
0OJIbIIIC NI MEHBIIIE TIPH BBICTABJICHUN HACTPOSK OTOOPayKESHHSL.

e  Co3nanue aJbTepHATHBHBIX BAPUAHTOB TEKCTOBOTO, IPAUIECKOTO W MyJIBTUMEIHITHOTO
KOHTEHTA.

e OO0ecrieyeHne KOPPEKTHOTO YIpaBJICHWs KOMIIOHEHTaMH WHTEPHET - pecypca ¢
KJIaBUATypPbl U IPOTPaMMBI - CKDHHPHEPA.

e OnruMu3aLKs HaBUTALMK, TTOMCKA M ONPE/IENeHHs TEKYILEro MOJIOKEHNs MO Ib30BaTeNs
Ha caifte.

e  (OOecrieueHHe MaKCHMAIBHOM  JIOCTYITHOCTH — CaiiTa C  TOMOIIBIO  BHEAPSHHS
TIEPEYHCIICHHBIX BBIIIE HACTPOCK.

QAW e

Pucynoxk 1. Buemnmit Bux riasHoi crpanmipt pecypca MI'TY «CTAHKIH»
TIPH BBIOOPE Pa3HBIX LIBETOBBIX TEM.
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PucyHok 2. JlemoHcTparys n3MeHeHus pa3Mepa mpudra,
MeXOYKBEHHOTO 1 ME&KCTPOYHOTO MHTEPBAJIOB.

PazpaboTanHble 1U3aliH - MAKeThl JEIM B OCHOBY JIEMOHCTPAIIMOHHOTO CTEHJid MHTEPHET -
pecypca MI'TY «CTAHKUWH». J{yist pa3paOoTKy ObLT BEIOPAH CIIETYIONHI CTeK TEXHOJIOTHIA:

e SI3pik mporpammupoBanwst: TypeScript,

e  [loms3oBarensckuii maTEpdEiic: React,

e Ul —xommnonenTsl: React Bootstrap,

e  CSS - crwm: SCSS,

e  Vmpasnenue coctosHueM: MobX,

e  WYSIWYG - penakrop: CKEditor.

JIeMOHCTpaIMoHHBIH CTeH ] HaxouTest 1o ajpecy https: // stankin - al 1y - stand.netlify.app /

Crnimcok MCTO0Ib30BAHHOI JINTepaTyphbI:

1. Apanrauus caiita juit crnaboumsanmx: 18 tpeGoBanmii, 2 miarmHa u 9 mugos //
I'eneparop mpopax : caiit. — URL: https: // sales - generator.ru / blog / adaptatsiya - sayta - dlya -
slabovidyashchikh / #2

2. ApanruBHas Bepcus Ui caidta. Habop TpeGoBanmii n ocobeHHocTei. TectnpoBanue. /
Crymus Niris : caiit. — URL: https: // niris.ru / blog / razrabotka - saytov / kak - proveryat - verstku -
adaptivnogo - sayta - chast - 1/

3. TOCT P 52872 - 2019. UntepHeT - pecypchl 1 apyrast nH(OpMAILIVs, IPEACTaBICHHAS B
ANEKTPOHHO - 1M]poBoit (opme. [IpHmoxKeHns IS CTAOHAPHBIX W MOOMIIBHBIX YCTpPOICTB,
HHBIE M0JIb30BaTeNbCKKe nHTEepdeiichl. TpeGoBaHus TOCTYITHOCTH ISl JIFOJCH C MHBAIMIHOCTHIO
W JIpYTUX JIMI] C OTpaHMYeHHSIMH JKW3HenesTensHocTH = Internet resources and other digital
content. Software applications and user interfaces. Accessibility requirements for persons with
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disabilities and other special needs : HarmoHaTBHBI cTaHgAPT Poccniickoit Deneparuy : U3aHue
obuIMabHOEe © YTBEPKICH M BBeleH B JeiictBue [Ipukazom DenepanbHOro areHTCTBA 110
TEXHUYECKOMY PeryMpoBaniio 1 Merponoruy ot 29 asrycra 2019 . N 589 - cr : B3amen ['OCT
P 52872 - 2012 : nara Beenenust 2020 - 04 - 01 / pazpaboran DenepabHBIM TOCYIAPCTBEHHBIM
YHHUTApHBIM TIpenpusitieM "POCCHCKHMIT Hay4dHO - TEXHHYCCKUH MEHTP HHPOPMAIUH TI0
cranzmaptu3aimu, Merpororun u orenke coorserctust’ (DI'YII "CTAHAAPTUHOOPM") n
ABTOPCKUM KOJUIEKTUBOM HE3aBUCHMBIX 3KcreptoB B coctase: FO.A.boxkop, B.H.JloBbiieHKOB,
A.B.3enenos, A.H.Kambmun, A J[Ilornko, B.B.Pynuuukas. - AO «Komeke». - 40 c. - Teker
HEINOCPEICTBEHHBIH.

© l'apxues MLI'., XKypasnesa H.A., [laiixynnos A.A., 2022

YK 608
Jepsies A. P.
KaH]IU/IaT TEXHUYECKHX HayK,
CTapILMil HAYYHBIHA COTPYIHHUK,
Hayuno - nccnenoarensckuit uHcTUTyT npuposHoro raza I'K «Typkmenrasy,
r. Amra6ar, TypkMmeHHCTaH

COCTABJIEHUE TIOUHTEPBAJIHOM ITPOT' PAMMBI BBIBOPA
KOMITOHOBKH HU3A BYPAJIbHOI KOJIOHHBI
JJIA BYPEHUA IO TEXHUYECKYIO KOJIOHHY
HAKJIOHHO - HAITIPABJIEHHOI CKBAJKUHBI

AHHOTALMS

B craree paccmoTpeHa mporpamMma BbIOOpa KOMIIOHOBKM HHM3a OYpWJIBHOM KOJOHHBI ISt
MOUHTEPBAIBHOTO OYpEHHUs HAKJIOHHO - HAIPABJICHHOW Pa3BEJIOYHOM CKBWXHHBL B cocrase
KOMIOHOBKHM Hu3a OypunbHoit konmonHel (KHBK) wMerorcss snemeHTHI KapoTaxa |
TeJIeMEeTpIUeckas CHCTEMa, KOTOpble —TpENHA3HAYeHbl VIl KapoTaka B PEaTbHOM
MacITabupOBAHMH BPEMEHH W OINPENENICHHsT 3eHUTHOTO U a3MMYTaTBHOIO yIlia CKBOKHHBI B
nporiecce Oypenus. JlaHHas paboTa MOKET ObITh MCIIOB30BaHa, IS BeIEHHUs OypOBbIX paboT B
DTyOOKUX CKB&KMHAX HA MECTOPOMICHUSX CO CIIOXKHO TOPHO - I€OJNIOTMYECKUMHU YCIOBUAMU U
AQHOMAJILHO BBICOKMMH I1JIACTOBBIM JIABJICHHEM C LIEJIBIO YCIICIITHOTO BeJIeHHE OYpPOBBIX paldoT.

Kirouesble ciioBa

3a00iHbIA  ABHMTaTENb, OypWibHAs  KOJIOHHA, [OPOJOPA3PYLIAIOIMA  WHCTPYMEHT,
YTSDKEJICHHBIC OYPHITbHBIC TPYObI, TEJIEMETPUYCCKAS CHCTEMA, SICC, IEPEBO/THHK.

KomnoHoskoii Huza OypruibHO# KooHHbI (KHBK) - 310 HIbKHSAS yacTh OyprIIBHOM KOJIOHHBI,
BKJIIOYAIOLIAs [OPOJOPaspyLIAOMIMIl MHCTPYMEHT, 3a00MHbIA JBUTaTelb M YTSDKEIEHHBIC
Oypwibhble TpyObl (YBT), omopHo - mentpupytomme s1eMentsl (OLID), Tenemerpuyeckyro
CHCTEMY, @ TAaKOKe TEXHOJOTMYECKHE 3JIEMEHTbl OypIIbHOH KOJOHHBI (SIChI, O€30IacHbIe
MIEPEBOTHHKH U JIP.).
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Ilpn pasmemennn KHBK B HakIoHHO - HpsIMOMMHENHOM CTBOJIE CKBRKHHBI JOJIOTO
paspyiaer 3a00i CKBOKMHBI B OCEBOM U MOINEPEYHOM HAIPABJICHWH TOJ JIEHCTBHEM OCEBOI
Harpy3KH 1 OTKJIOHSIOILEH CUJIBI Ha I0JI0Te.

OTKJIOHSIOMIAs CHJIA YUCIICHHO PaBHA MOIEPEYHON PeaKiii CTEHKH CKBAKHMHBI Ha JI0JIOTE, HO
MPOTHBOIIOJNIOXKHA TI0 HamnpapieHuto. Kpome Toro, 3a cuéT u3ruba HIDKHEH 4acTd OypUIIbHOM
KOJIOHHBI OCh JIOJIOTa B OOIIEM Cilydae HE COBMNAJAET C OChIO CTBOJIA CKB&KHUHBI, JIPYTHMH
CJI0BaMH, JI0JI0TO TIPH 3TOM PACIOJIOKEHO B CKBKMHE TI0 OTHOIIECHUIO K €€ OCH C TIePEeKOCOM.
Taxum o0pa3oM, HarpasyieHue OypeHus ONpeeIeTCs OTKIOHSIONIEH CHIOH U YIJIOM IepeKoca
nonota. 3a cuér (pe3epoBaHHMS CTEHKHM CKBOXUHBI OOKOBOM IOBEPXHOCTBIO JIOJIOTA U
HECOBIAJIEHUs] OCH JIOJIOTA C OCBKO CKBAKMHBI €€ CTBOJI OTKJIOHSETCS OT MNPSIMOJIMHEHHOro
Harnpasiienus [1].

Ha ocHoBanmn pacuérnpix onmuMaieHbIX pasmepo KHBK neoOxomumo onpenenuts
pacrioNiokeHHe IEeHTpatopa C y4€ToM pa3MepoB JIOJIOTa, KajauOparopa W JPyrux
TexHonormieckux dnementoB KHBK.

[Tpu GypeHnn poTOpHBIM CIIOCOOOM OTpE/IENseTCs JUTMHA NIEPEBOIHHKA - YIUTHHHUTENS (0Tpe3ka
VYBT), KoTopblii HEOOXOMMMO YCTAHOBUTH MEX/Ty LIEHTPATOPOM U JIOJIOTOM HIIH KaJInOpaTopoM,
ecr TocnenHui Brirodaercst B coctaB KHBK, TaknM 00pasoM, 9To0bI [UTHHA HANPaBIISIOIIETO
y4acTKa paBHsJIaCh PACYETHOMY ONTUMATIBHOMY 3HAYEHHIO [2].

JlanHble OypeHHMs CEeKIMM I0J] TEXHHYECKYIO KOJIOHHY 244.5 MM 10 HMHTEpBaly CTBOJA
HAKJIOHHO - HalpaBJIeHHON TTOMCKOBO - pa3BenovHON ckBaxkuHbl Ne 204 Ha momamy CeBepHbIi
Totypnene npusenens! B Tabnve 1.

Tabmyma 1.
VHTepBan cTBOMIA AMAMETPOM 2800m —4450,24 (1o cTBOITY)
295,3 Mmm 2800m — 4100 M (110 BepTHKAIH)
JlnvHa wHTepBaa: 1650,24 m
HWurepsai cTBoNa OypeHust ¢ BAHTOBBIM 3000m —4450,24 (110 cTBOINY)
3a00HHBIM IBUTATEIIEM : 3000m — 4100 M (10 BepTHKAH)
JlimHa nHTepBania OypeHHs ¢ BAHTOBBIM 1450,24 m
3a00HHBIM JIBUTATEIIEM:
Koudwuryparmst creona: HaknonHo - HanpaBneHHas
(BeTHKAIGHBIN MHTEPBAJI, HHTEpBAT HAOOpa
3€HHUTHOT'O yIJ1a, CTA0MIIH3AIHS
HPSIMOJIMHEHHOTO HHTEPBAJIA)

Jlist OypeHust BceX MHTEPBATIOB BhIOpaHa CIICIYIONIAs KOMIIOHOBKA HU3a OYPHJIbHBIX KOJIOHH
(KHBK).

— JUTS1 BEPTUKATBHBIX YIaCTKOB:

KHBK st Gypenust o1 KOHAYKTOp MaMeTpoM 426 MM.

Wurepsan 0-600 m:

Jonoto muamerpom 490 mm; riertpatop 490 mm — 1 mr; YBT 245 mm — 5 m; ientpatop 490
MM — 1 1ty YBT 229 MM — 13 m; nentparop 490 mm — 1 ity YBT 203 mv — 24 m; VBT 178 MM —
37wm; BT.
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KHBK st 6ypenust uamerpom 324 Mm 1ozt | TEXHUYECKY!O KOJIOHHY.

HNurepsan 600 - 2800 m:

Jls Oypenust o | - TexHIYecKyro KosoHHY 324MM B uHTepBaiie 600 - 2800Mm.

Jonoto auamerpom 393,7 mm; nientparop 393,7 mm — 1 ity VBT 245 MM — 5 M; ieHtpartop
393,77 mm — 1 Ty YBT 229 MM — 13 m; nentparop 393,7 mm — 1 iy VBT 203 mm — 48 m; YBT
178 mm—37 m; BT.

KHBK gt natepsama 3800 - 4100 M (mo Bepruxamm) 3800 - 4450,24 M (o crBoity) Habopa
3eHUTHOTO yruia of Il TeXxHuuecKyro KOJIoHHY.

Jlonoro quamerpom 295,3 mm; 280 MM 3aboiinblii neurarens A800M4553XP; kammbparop 264
MM; TiepeBoHUK 206 MM ¢ obpatHbM Kiananom; YBT 203 mv— 9,42 m; ARC LWD npubop
kapotaxka B mporiecce Oypenust; 203 mm Telescope 825 NF MWD mnpuGop onpenessiromiuii
HarnpasJeHue OTKpbIToro creona; YBT 203 mm — 18,84 M; nepeBomnuk ¢ dmisTpoM; 214 MM
HEPEBOAHNK HUMMENb 3 - 152X Mydra 3 - 171; YBT 203 My - 18,28 M; ruapasmiraeckuii sicc 203
mmM; iepeBogHuk 203 my; VBT 203 v - 9,5 m; nepeBonuyk 203 Mm Hummens 3 - 171x my¢ra 3 -
147; VBT 178,0 MM - 9,5 m; 214 MM niepeBoiHEK Hummess 3 - 147x mydra 3 - 133; BT 139,7 mwm -
9,5 M (yrommuennast 6ypunbHas Tpyba). KHBK mist maTepBana 3800 - 4100 M (o BepTHKaim)
3800 - 4450,24 M (110 cTBOITY) HabOpa 3eHUTHOTO yIIIa Mo 11 TeXHIIecKyro KOJIOHHY IpUBeicHa
Ha PUCYHKE.
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Pucynok. KHBK st Gypenust nareppaia 3800 - 4100 M (o Bepruka) 3800 - 4450,24 m
(1o cTBOITY) HabOpa 3eHUTHOTO yria o Il TeXHUUYECKY O KOIOHHY
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BuntoBoit 3aboitHbni meuratens (B3/) — orxmommrens AS800M ¢ yrimom mepekoca B
IIMUHACABHON YaCTH JUTA BOSMOXKHOCTH JOCTIDKCHIS 3a/IaHHBIX MapaMeTPOB KPHBI3HBI CTBOJIA
CKBKMHBL. TONBKO C 3a0O0HHBIM JIBATATEIeM MOYKHO TIPOM3BECTH OypeHue Oe3 BpalleHHs
OypIUTHHOH KOJOHHBI, a TakKe M3MCHUTH HATPABIICHHUE TPACKTOPHH CTBOJA U HAOOP 3CHATHOTO
yria [3].

Tenecuctema m3mepenus B mporiecce Oypenus «Telescopey, CIy)XuT /IS HPOBEACHHS 3aMep
3CHHUTHOTO YIJIa 1 a3UMyTa U Mepejadi JAHHBIX Ha IOBEPXHOCTh B PSKUME PEAbHOTO BPEMCHH
yTEM CO3/IaHHSI MITYJIbCOB JABJICHIS, ICKOIMPYEMBIX IATYMKAMH, YCTAHOBICHHBIMHI HA CTOSIKE
OypoBOid.

[opstnox  Oypennst mntepBaia 3000 - 4450,24 M mo crBony (MHTEpBaNT Habopa yrIua)
CIIE/TYIOLIIE:

1. TIpomssectn coopky, cryck KHBK mo mnyomssr 3000 M mo crBoy it OypeHus ¢
uHTepBana 1o 4450,24 M 1o cTBOITY.

2. Ha nporsbkeHnu Bcero wuHTEpBaia OypeHust OyIyT TIPOM3BOIMTHCS —IUIAHOBBIC
CITyCKOIOIbEMHBIC ONEPALIHU VISl 3aMEHBI IIIAPOIIICYHBIX IOIOT OTPabOTABIIIX CBOM pecypc, Ha
nornoto Trma PDC (amvasHbIe), a Taioke BO3MOKHON KOPPEKIUH YTIIa.

3. 3amepst MWD OyyT npomseezieHbt Bo BpeMs cirycka KHBK B untepsaite 0 - 3000 M st
M3MEPEHHs 3eHUTHOTO YTJIa y)Ke paHee MpoOypeHHoro cToia. Tak Kak 3amep asuMyTa Ha 9TOM
MHTEpBAJIC OXKUIACTCS HCKAYECTBCHHBIM W3 - 32 BO3JCHCTBHS MArHUTHOTO MOJIS 0OCAIHOM
KOJIOHHBI Ha pabOTy MarHUTOMETPOB, TUM 3aMepaM OyJieT MpUIcaH Kox rorpensoctd MWD -
INC ONLY.

4. Bypenue npoAoimKaeTcs 0 MPeTyCMOTPEHHOM ITyOUHBI ciTycka 244,5 MM KonoHHBL C
ryorssl 3000 M POM3BOIUTCS OypeHHe MHTepBaia Habopa 3eHUTHOTO yriia 1o 45 rpamyc 10
r1yonHs! 3385,71 M mo crtBony (3347,26 M TO BepTHKATHM) ¢ JATbHEHINCH cradrmsarmein
3CHUTHOTO yIVIa U OypeHHe MPSMOJNMHEIHOTO HAKJIOHHOTO HWHTEpBaIa 0 TIIYOMHBI CITyCKa
TEXHUYECKOW KONOHHBI 4450,24 M — 110 cTBOTy (4100 M 110 BEpTHKAIH).

5. Tlapamerpsl pexxuma OypeHust Harpy3ka Ha JA0s01o 5 - 10 TH, yacToTa BpalleHus: poTopa
20 - 100 06 / muH, mpou3BoAMTENbHOCTL Hacoca 31 - 38 1/ cek. MakcuManbHO OXHAaeMoe
JIABIICHHE B CHCTEME IIMPKYJIALN TIPH OKOHUATEIbHOI rimyOuHe 4450,24 m o ctoiy (4100 M o
Beprukam) cocraput 234 MIla (230 atm) mpm mpowsBoguWTeNBHOCTH 38 11/  Cek.
I'anpaBIdecKyii pacyeT CKBaKUHEI IIPHBEICH B TAOHIIE 2.

6. Ilpn npuOmOKeHHH K TTyOMHE CITycKa 00CaJHOW KOJIOHHBI, BHUMATEIBHO CICAHUTH 32
MEXaHHYECKON CKOPOCTBEO OYpeHWs, Ul IPAaBIIBHOM OLICHKU TIyOMHBI OAIMaKa, CITyCKaeMOit
244.5 MM 00caHOM KOJTOHHEL

7. Ha ryOune ycraHoBku OammMaka 244,5 MM 00caiHON KOJIOHHBI, TIIATENBHO, HE MEHee
JIBYX IMKJIOB TIPOM3BECTH TPOMBIBKY CKBAKHHBI C IEJIBIO TOJHOM OYMCTKH IIIaMa OT 32005
CKBOKHHBI W BBIPABHUBAHIMS TIapaMeTpoB OypoBOTO pacTBopa Mo mpoekTy. [lo okoHwaHmro
TPOMBIBKH IPOM3BECTH TTOTbEM HHCTPYMEHTA.

8. B ciyuae Hammums mocanox mim 3arspkek cryctuth KHBK mist mpopaGoTku crBona
CKBOKMHBI M MPOM3BECTH MpopaboTKy. IIpu OTCYTCTBMM MOCAIOK M 3aTSDKEK IO CTBOIY
npomsBect mogbeM KHBK st mocne/yromiero mpoBeeHHsT KOMIUICKCA TeO(H3UYECKOro
HCCIIEIOBAHMUS CKBAYKUH.
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Tabmuua 2

KHBK C1B0J1 295,3 MM
(0o0caHas koJioHHA 244,5 MM)
[Honoro Iaporeynoe
Y enBHbIi Bec GypoBOro pactsopa (I'/ cM’) 1,35-1,44
Pacxon GypoBoro pactopa (71/ cex) 38
IIo1wa/1b HACAZOK JI0710TA (MM°) 625
Tepenan naBnenns va nonote (MI1a) 2,59
Oortiee maBienust Ha crosike (MITa) 234

o mpoomKHUTETHPHOCTH TIAHUPYEMBIH cpok Oypenwst naTepBaia oT 3800 mo 4450,24 M mo
CTBOJTy COCTABUT 36 KaJICHIAPHBIX THEH.

JIMTEPATYPA

1. T'ynarapoB X.I'., [lepsieB A.P. OcobeHHocTH OypeHysi HAKJIOHHO - HAMPABICHHBIX CKBKUH
anekTpoOypoM. / COopHMK crateil. MopenmpoBaHue TPOLECCOB Pa3pabOTKU  Ta30BBIX
MECTOPOXKACHUN M TPUKIAJHBIC 33[a4ll TEOPETHYECKOH TrazoruapoguHaMuku. — A: blubiv,
1998.—c. 62-70.

2. JlepsieB A., I'ymatapoB X., u np. Texnomorus OypeHHe HAKJIOHHO - HANpaBICHHBIX H
TOPU3OHTAIBHBIX CKBOKUH M PACyeThl MPOSKTUPOBAHMS. // Hay4yHas MoHorpadms. - Amradar:
blnem, 2012. - ¢.608.

3. depsice A.P., lenmmbipano A.I'., TexHomorust OypeHHs: CKB&KUH U BBIOOP KOMITOHOBKH
HH3a OypHITBHOM KOJIOHHBL. // HayuHast MoHorpadust. — Arrabar: bliemv, 2022. —c. 293.

© JlepsteB A.P., 2022

YK 608
epsieB A. P.
KaHAW/AT TEXHMIECKHX HayK,
CTapIIMii HAYYHBIN COTPYIHUK,
Hayuno - uccnenoBarensckuii uHCTUTYT NprpoHoro rasa ['K « Typkmenrasy,
T. Amrabar, TypkMeHncTan

COCTABJIEHUE IIOMHTEPBAJIGHOM ITPOI' PAMMbI BIGOPA
KOMITIOHOBKH HU3A BYPUJIHLHOI KOJIOHHbI
JUISI BYPEHUSA ITO/J1 QKCINTYATAIIMOHHY IO KOJIOHHY
HAKJIOHHO - HAIIPABJIEHHOM CKBAYKAHBI

AHHOTAIMSA

B cratse paccMoTpena mporpamMma BeIOOpa KOMITOHOBKH HI3a OypuitbHON KostoHHBI (KHBK)
JUTsl TIOMHTEPBAJILHOTO OYPEeHHMSI IO SKCILTYaTAlMOHHYIO KOJIOHHY HAKJIOHHO - HAIPaBJICHHOTO
NPSIMOJIMHEHHOTO ~ MHTEpBalla  pa3BElOYHONM CKBaXKMHBL. B crathe JeTanbHO — OmucaHa
TH/IpaBIYEcKasl POrpamMMa, PeKUM OypeHHsT M TIOPSIIOK TOCIIEI0BATEIIbHOCTH HEOOXOINMBIX
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OypoBbIX onepaimii. JlaHHas paboTa MOXET NMPUMEHSTHCS Ui BeAeHHs OypoBbIX paboT B
[ITyOOKHX CKBAXKHHAX HA MECTOPOXKICHHSIX CO CIIOXKHO TOPHO - T€OJIOTMYCCKIMH YCIIOBUSMH.
Kitrouessie ciioBa
Honoto, obcamHast KONOHHA, TeO(U3UUECKUE HCCICIOBAHHS CKBKMH, My(Ta, HHUIIIEND,
natpyOKa, TPAeKTOPHS, PEKIM OypeHHSL.

JlaHHbIe OypeHWst CeKIMM TOJ SKCILTYyaTAlMOHHYI0 KOJOHHY 139,7 MM 10 HAKIOHHO -
HaITpaBICHHOMY MPSMOHHEHHOMY MHTEPBATY CTBOJIA TOFICKOBO - PA3BEOYHON CKBAKHHBI No
204 na nnowayn CepepHelit ['oTypzerie npuBe/ieHs B Tadmie 1.

Tabmya 1
WHrepBan cTBOIA AMAMETPOM 4450,24m — 4662,37 (110 cTBOITY)
215,9 mm 4100Mm — 4250 M (110 BepTUKaIH)
JlnuHa nHTepBaa: 2123 M
HWutepBan ctBoa OypeHHst ¢ BAHTOBBIM 4450,24m — 4662,37 (110 cTBOIY)
3a00MHBIM JIBUTATEIIEM 4100m — 4250 M (10 BepTHKaIIHN)
JUmHa nHTepBaa OypeHNs ¢ BUHTOBBIM 212,13 M
3a00HHBIM JBUTATEIEM:
Kondwurypamms crBona: Haxkonno - HanpaBneHHast
(mozyepKaHKe 3eHUTHOTO yIia
TPSIMOJIMHEHHO 45 TPajTycoB)

KHBK st Oypenuist 1101 SKCILTyaTalMOHHY 0 KOJIOHHY 139,7MM B NMPSIMOJIMHEIHOM HHTEpBAJIC
4100 - 4250 M (mo Beptukanm) 4450,24 - 4662,37 M (o cTBOMY).

Jomnoto muamerpom 215,9 mm; 172 Mm 3a60iinslii geuratens A675M7850XP; kamidparop 197
MM; niepeBoAHUK 172 MM ¢ oOpatasiM KinananoM; YBT 172 mv— 9,42 M; 172 mm ARC6 LWD
npubop Kapotaxka B mporecce Oyperms; 172 mm Telescope 675 NF MWD mpubop
OTpeNeNSIONIMi  HarpaBieHne oTkpbiToro creona; YBT 172 mm — 18,84 M; mepeBofHMK C
¢dusTpoM 172 Mm; riepeBotHuK 172 MM Hurmiens 3 - 133xmydra 3 - 122; VBT 146 Mm - 27,43 v;
ruapasiideckuii sicc 165 mv; YBT 146 mm - 27,43 m; nepepopHuk 172 Mm Hummens 3 -
122xmydra 3 - 133; GypribHble TpyObI 127MM — 9,5 M.

KHBK 1151 Oypenust oj| SKCIUTyaTallMOHHYH0 KOJIOHHY 139,7MM B HaKJIOHHO - HAIPaBICHHOM
npsvorHeiiHoM uHTepBasie 4100 - 4250 M (o Beprukanmm) 4450,24 - 4662,37 m (10 cTBOITY)
TIPUBEZICH HA PHCYHKE.

ITpu Oypenuu cTBONA TOA IKCILTyaTalMOHHBIM KonoHoM B coctaBe KHBK BaxHyro poib
UrpaeT BHHTOBOM 3a0OMHBIA JBUTaTelh M TEIEMETPHUECKas CHCTeMa B IIpomecce OypeHIst
«Telescope», KOTOpast CITY>KUT JUTSE TPOBEICHHSI 3aMepa 3eHUTHOTO yIJia U azumyTa [ 1].

BumToBoit 3a0oiinbii gBuratens (B3J]) — orkmonmten, A675M ¢ yriiom mepekoca B
IIMAH/IETBPHON YacTh JUTS BO3MOYKHOCTH JIOCTIDKCHHS 3/IAHHBIX TTApaMETPOB KPMBU3HBI CTBOJIA
CKB)KUHBL. TONBKO € 3a0OMHBIM [BHUraTeseM MOKHO INpOW3BECTH OypeHue Oe3 BpallleHHS
OypHIIbHOM KOJIOHHBI, @ TAKKe U3MEHUTh HAIPaBJIeHUE TPAGKTOPUH CTBOJIA U HAabOpa 3eHUTHOTO
yra.
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Pucynok. KHBK st GypeHust HakIOHHO - HAlPaBJICHHOTO TIPSIMOJIMHEHHOTO
unrepsana 4100 - 4250 M (o Beprukaim) 4450,24 - 4662,37 M (1o cTBOIY)
TI0/] 9KCILTYaTALMOHHYIO KOJIOHHY

JlaHHas CeKIMs COCTOMT M3 3alUIAHUPOBAHHOIO TPSAMOJIMHEHHOTO YYacTKa JI0 KOHEYHOW
TIPOEKTHOM TTyOHMHEL [TosTOMy MCKpHBIEHHE CKBKHHBI NPH TTOMOIIM BHHTOBOTO 3a00HHOTO
JBUraTess Oy/ieT NPOU3BOIUTHCS IIPH HEOOXOAMMOCTH BO3PAILCHHUS K IUTAHUPYEMON TPACKTOPHH
B CJTy4ae OTKJIOHCHHUE OT IUIaHa.

Tenecucrema m3mepenus B mponecce Oyperust «Telescope» CITy>KUT 11 IPOBEACHHS 3aMEPOB
3EHUTHOTO yIVla ¥ a3UMYTa U Mepe/iaul IaHHbIX Ha MOBEPXHOCTb B PEXKUME PEaIbHOTO BPEMEHH
IyTEM CO3/IaHUSI MMITYJIbCOB JABJICHHUSI, IEKOAMPYEMBIX IATYMKAMHU, YCTAHOBJICHHBIMH Ha CTOSIKE
Oyposoii. Take B coctaB KHBK Brimouaercst unctpyment «ARC» [u1st mpoBeeHus 3aMepoB B
PEeKMME pEaIbHOTO BPEeMEHHM TaMMa KapoTaXX M 3aMEpPOB JIEKTPUYECKOTO COIPOTUBICHHUS
IUTACTOB.

Topsinox Oypenue uHTepBana 4450,24 - 4662,37 M 110 CTBOITY (NPSIMOJIMHEIHBIN HAKIOHHO -
HaIpaBJICHHbII MHTEPBAJI) CIIETYIOIIHE:

1. TlpomsBectn pa3OypuBaHue OarMaka W BCKpBITHE Ha 5 - 10 MeTpoB HOBOTO IUIacTa ¢
ucnonb3oBanneM poropaoit KHBK ¢ maporieunsiv 070TOM, I TIPOBEICHHUS] HEOOXOANMBIX
TecToB OamMaka © 0OCaTHOM KOJOHHBI juaMeTpoM 2445 wmwm. [lamee mnpomsBecT
cryckonoxbemMHyto onepanuto st 3ameHsl KHBK 1 nonoro va PDC. Bypenue u3 - oz Gaivaxa
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kononnsl ¢ KHBK ¢ B3/] u nonorom PDC BecTr Ha MaIbIX BEJIMUMHAX HAPY30K M 000POTax, TO
TeX TIOp TTOKa [IEHTPUPYIOIIME SIEMEHTHI He OK)KYTCsI HypKe Oarvaka o0caqHoi KomoHHET 244,5
MM. B sTOT mepuon nepexirouarenb orpaHHuEHUs KPYTSIIEr0O MOMEHTA Ha BEpXHEM IPUBOJIC
JIOJDKEH OBITh YCTAHOBJIEH Ha 3HaYeHHE MeHbIe 60 % OT BEMMUMHBEI MOMEHTA 3aTsHKKU 00CaTHON
KOJIOHHBI [2].

2. Ha mnpormspkenun Bcero wuHTepBana OypeHus OyIeT INPOM3BOAMTHCS —IUIAHOBBIC
CITYCKOIO/TbEMHBIC OIEpAIUH JUIs 3aMEHBI IAPOIICYHBIX JIOJIOT OTPaOOTaBIINX CBOH pecypc, Ha
nonoto tina PDC (anmvasHble), a Taroke BO3MOXKHON KOPPEKIUHU YIIa.

3.  Bypenue B nannom unTepBaie Oyzaer ocymiectBisitbess KHBK ¢ B3I moanepxannem
3€HUTHOrO yry1a 45 rpajyc 10 MPOeKTHOM ri1yOuHbI 4662,37 M 1o ctBouty (4250 M 110 BepTHKAIIN).
IMpoektHast TiyOMHA OypeHHs MOXKET ObITh YBEIMYCHA WM COKpAIICHa MO KOPPEKIHH
KapOTAKHbIX JJAHHBIX.

4.  Ilapametps! pesxuma OypeHnst Harpy3Ke Ha 107oTo 3 - 12 TH, acToTa BpallieHus! poTopa
40 - 100 o0 / MuH, IPOU3BOAUTENHHOCTh Hacoca 25 - 30 11 / cek. MaKCHMAIBHO OXHUIIAeMOe
JTABJICHHC B CUCTEME [IMPKYJISILIMK TP OKOHYATENIBHOM Tityouse 4662,37 M 1o crBoiy (4250 M 1o
BepTukaim) cocrasut 23,28 MIla (230 atm) npu npousBoautensHocTH 30 11/ cek. B 3aBucumoctu
or mMeHeHni koHpuryparimn KHBK wim maHa CKBaXWHBI, a Takke INPH BO3MOKHBIX
M3MEHEHMSIX B IporpamMme OypeHHsi pe3yJibTaThl pacuyeToB IHMIPABINYECKOM MPOrpaMMbl MOTYT
M3MEHATHCSL. [ npaBanyecKuil pacueT CKBaKUHBI IIPHBEICH B Ta0HIe 2.

Tabsmra 2
KHBK C1B0.1 295,3 MM
(o0cagHas kKos1oHHA 244,5 MM)

Jlomoto PDC (anmaznoe)
Y ienbHBIiA Bec GypoBoro pacteopa (r/ cm’) 1,44
Pacxon GypoBoro pactsopa (J1/ cex) 30
ITormane Hacamok omoTa (MMZ) 502
Iepenan naBnenus Ha nonore (MITa) 2,59
OO6mras nasnenus Ha crosike (MITa) 233

5. JI1d OLEHKU CTENEeHHW OYMCTKU CTBOJIA CKBAKMHBI M YCIIOBHI COCTOSHUS CTBOJA, 00BEM
BBIOYPEHHOTO 1ITIaMa, & TAKKE 3HAYCHHE KPYTAILEr0 MOMEHTA JIOJDKHBI MOCTOSHHO HaXOJUThCS
TI0]T KOHTPOJIEM.

6.  Ha npoexrHoii riryOuHe ctBona 215,9 MM IPOM3BECTH MPOMBIBKY CTBOJIA CKBaKHHBI J10
TOJIHOW OYMCTKH OT LIJIaMa U MPOBECTH KOHTPOJIBHBIH CITYCKO - MOJIbeM B OallIMaK IpeblIyIei
KOJIOHHBL. [IpOMBITH CKBaXKIHY ¥ BEIPOBHSTH TTapaMeTphl OypOBOIro pacTBOpa MpH MAaKCUMAIIEHO
BO3MO)KHOM MHTEHCHBHOCTH MOJ[aui pacTBOpa OypOBBIMH HACOCAMH U IPH COOTBETCTBYIOLICH
CKOPOCTH BpAILIEHUs POTOPA, TIPH OJJHOBPEMEHHOM IIPOBE/ICHUN KOHTPOJIS 32 HAJIMYMEM IIIaMa
Ha BUOPOCHTAX.

7. B ciywae Hammums mocanok win 3atsbkek cryctuth KHBK s mpopabotku crBoma
CKB&KHMHBI M IIPOU3BECTH MPOpaboTKy. [Ipu 0TCyTCTBIM MPOOIIEM IO CTBOITY MPOU3BECTH MOBEM
KHBK s mocriemyromero mpoBeieHHs 3alUIaHUpOBAHHOTO  KOMILIEKCA TeO(pH3NYECKHX
WCCTICIOBAaHNH CKBAYKHH.
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Tlo npomomKUTENbHOCTH TIaHKPYeMbIid CpoK Oypenust uHTepBana ot 4450 no 4662 M no
CTBOJTY COCTaBUT 6 KaJIeHapHBIX JHEH.

Pacuer nponsBomuics ¢ Hadano coopku nepsoii KHBK Ha MecTopoxneH! 10 TOCTIKEHHS
NPOEKTHOM ITyOMHBI ¢ yderoMm IuaHupyembix KHBK u Bpemenn OypeHust Tpebiiyliei
CKB)KMHBL. B pactdere He ydTeHBI BpeMsl, 3aTPadeHHOE Ha CITyCK 0OCAIHBIX KOJOHH, LIEMEHTaX,
OTPECOBKa, KapoTax U T. 1p [3]. JlaHHBIE CPOKM paccUMTaHbl Ha OCHOBE 3()EKTHBHOTO BPEMEHH
OypeHHst ¥ TNIAHUPYEMBIX CITYCKOIOABEMHBIX OTEeparHi.
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AHAJIA3 UHTEJVIEKTYJIbHBIX THAJIOI'OBBIX CUCTEM

AHHOTANUSA

Tpencrapnen  anwamm3  cdep mpuMeHeHHS W (DYHKIMOHAIBHBIX  BO3MOXKHOCTEH
MHTE/UICKTyaIbHBIX JHATOTOBBIX CHCTEM, BBIIENECHBI M OXapaKTepH30BaHBl HMX OCHOBHBIC
PPa3HOBH/THOCTHL.

KitroueBble ¢J10Ba: 1MaNOroBble CHCTEMBI, LIeNle - OPUEHTPHPOBAHHbIE CHCTEMBI, JaT - OOTE,
BOIIPOCHO - OTBETHBIE CHCTEMBI.

B Hacrosimmee BpeMsi AUAJOrOBBIE CUCTEMBI HAXOAST IIMPOKOE NPUMEHEHHE B PA3IMYHBIX
clepax [eATEIbHOCTH, JaBas BO3MOXKHOCTH MOBBIIICHUS YIOOCTBA B3aMMOZCHCTBHS C
KOMIIBIOTEPOM, COKpAICHHsS (DMHAHCOBBIX M BPEMCHHBIX 3aTPaThl NP BBIOJHCHUH MHOTUX
NPUKIaIHBIX  3a7a4. COBpeMeHH])IC JAUAJIOrOBbIE  CUCTEMBI  SABJIIFOTCA  BUPTYaJIbHbIMU
MOMOIHUKAMH B chepax MEAMIMHCKOrO CONPOBOXKICHMS, OAHKOBCKOTO OOCITY>KMBAHMS,
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O0y4eHHsI MHOCTPAHHBIM SI3bIKaM. BOJBINIOE PACTPOCTPaHEHHEe TaKKe MPHIOKEHUS MOTyqaroT
Onarozapsi peajM3aliii B HUX Pe4eBOro MHTepderica.

BzaumopeiicTByronme ¢ MONb30BaTelleM HA ECTECTBEHHOM S3bIKE HHTEIUICKTYaTIbHBIC
JIMAJIOTOBBIE  CHCTEMBI TIPENOCTABILIOT YCIYTHW 3aKasa W OpPOHMPOBAHMS —aBHAOHIIETOB.
Hcnonp3oBanue  KIMEHTaMH  TaKOTO  CEPBUCA TIOBBIIACT yAOOCTBO B3aMMOJICHCTBHS C
MH(QOPMALIOHHBIME PECYpCaMyl, MO3BOJIIET CYLIECTBEHHO COKPATHTh BpPEMs Ha BBINOIHEHHE
Tpebyemoro 3arpoca [1].

CerofHst ¢ TMOMOMIBIO JHATOTOBBIX CHCTEM MOMKHO HE TOJNBKO 3a0pOHMPOBATH aBHApeic,
BBI3BATh TAKCH, BHIOPATH PECTOPAH, HO U MOBBICUTH MPOU3BOUTEILHOCTH OOCITYKHUBAHHS [IOTOKA
KIIMEHTOB, TPEIOCTABUTD YNOOHBII CEPBHC B3aMMONCHCTBHS Ul  HMH(OPMUPOBAHKS O
KOHKPETHOM peaym3yemMoM Tpomykre. IIpumeHeHme dat - 00Ta ¢ pedeBbiM HHTEpdEiicoMm,
PpaboTaroIero Ha OCHOBE 0OPAOOTKH 3aMpoca Ha €CTECTBEHHOM SI3BIKE, TOMOTAET MOJIb30BATEINTO
B IIONCKE TOBAPOB M YCIyr. IIpM 5TOM yTOYHEHHE XapaKTepHCTUK TOBApOB WM YCIYT
OCYILECTBIIETCS. B TpOLECCe AUAora, YTo ITO3BOJSET 3HAYUTENBHO YBEIMUIUTH CKOPOCTH U
3¢ heKTHBHOCTB TIOUCKA [2].

V3BecTHBI MpUMEpBI UCTIOE30BAHMS MHTEILIEKTYTBHBIX IUAIIOTOBBIX CHCTEM JUIs TTOa00pa 1
OLICHMBAHUS KaHIMIATOB Ha BBINONHEHWE PA0OT B KOHKPETHOW MpO(eCCHOHATBHOH cdepe.
Peanm3ariiist mo06HOr0 U(POBOTO PEKPYTHHTA MPEIOJIAraeT y4acTie TOI0COBOTro YaT - 00Ta B
MPOBENICHUH TPEIBAPUTEIIHHOIO MHTEPBBIO ¢ TIOTCHIMAbHBIME padoTHHKamu [3]. T'oocoBbie
JIMATIOTOBBIC CHCTEMbI aKTHBHO MPUMEHSFOTCS JUTSI MPEOCTABIICHHUS MOTb30BATESIM PA3TYHOM
CIIPABOYHON MH(OPMAIIUH, HATIPHMEp, OMOTAOT MPUEXABIIMM Ha COPTUBHOE COPEBHOBAHHUE
OonenbIMKaM y3HaThb O TIPOrpaMMe TYPHHPA, JOCTONPHMEYATEbHOCTSIK, TPAHCTIOPTHOM
JIOTHCTHKE 1 T.I1. [4].

AHaJIM3 NCTOYHMKOB O TEMATHKE MCCIIEA0BAHNS TIO3BOIAIT BBIIEHUTH CIIEIYIOLINEe OCHOBHbIE
Pa3HOBHIHOCTH COBPEMEHHBIX JIAJIOTOBBIX CHCTEM:

1) werne - OpUEHTHPOBAHHBIE TUATIOTOBBIE CHCTEMBI, TOMOTAIOIIUE BBITIONHHUTH YEJIOBEKY KaKOe
- TO JIefCTBHUE, HAIIPUMED, BKITFOUHTH YIEKTPOIPHOOp MITH 3aKa3aTh JOCTABKY MPOIYKTOB [5];

2) 3HaHHE - OPUCHTUPOBAHHBIC (BOMPOCHO - OTBETHBIE) UATOTOBBIC CHCTEMbI, TIOMOTAIOIIHE
HOJTY4YUTb UCKOMYIO uH(opmaro [6].

3) JMATIOroBBIE CHCTEMBI, TpPEAHA3HAYCHHBIC I OOIICHHS, TOMNEPIKAHMS auanora 0e3
onpeieNieHHoM 1em [7].

Hanbonee m3BecTHBIE CEroHs AUAIOrOBBIE CHCTEMbI, TAKHE BUPTYaIbHbIC aCCUCTEHTBHI, Kak,
Harpumep, Siri (kommanust «Apple»), Anmca (KoMmianus «STHIEKe), CIOCOOHBI B TOM WX WHOH
Mepe BBINOJNHATH BCE BbIlIeyKasaHHble (QyHKImH. M BcE ske HamOonee TONE3HBIMHM, HA HAIl
B3IIS, SIBISIFOTCSL 3HAHKE - OPUEHTHPOBAHHBIE BO3MOXKHOCTH, TIPEIOCTABISIIOIIME YENOBEKY B
nporiecce OOMICHUST MCKOMYIO HH(OPMAIMIO, T.6. WMEHHO Te CBEICHWs, O KOTOPBIX OH
CIIPALIIMBACT, KOTOPbIE €r0 HMHTEPEeCYIOT B JAHHBII MOMEHT. B CBs3M ¢ 3TUM 3HaHUE -
OPYEHTHPOBAHHBIE JIUAJIONOBBIE CHCTEMBI CTAaHYT O0BEKTOM JIAJIbHEHIIINX UCCIISIOBAHUMN.
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MHPOBOM OITBIT B OBJIACTH SHEPIOCBEPEKEHUS

AHHOTANUsA

B nmannoii paboTe NpeAcTaBleH aHATN3 aKTyaTbHOCTH MPOOIEMBI SHEPrOCOEPEKEHNUS, & TAKIKE
0030p COBPEMEHHOTO MHPOBOTO OIBITA TOBBIIICHHS 3((EKTHBHOCTH SHEPrONOIH30BAHIS C
IeJBI0  BBIIECHUS OCHOBHBIX IPHHITAIIOB W Mep IO SHEProCOCPEKCHHIO M IIOBBIICHHIO
9HEProdPHEKTHBHOCTH.

KiroueBble ciioBa

OneprocoepekeHune, SHeprodPHeKTHBHOCTh, FHEPrOIOJIL30BAHNE, SHEPTOHOCHUTENH, TOTUTUBHO
- DHEPTEeTHYECKHE PECYPCHI.
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This paper presents an analysis of the relevance of the problem of energy saving, as well as a
review of modern world experience in improving the efficiency of energy use in order to highlight
the basic principles and measures for energy saving and energy efficiency.
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Beenenue

CocTostHre KOHOMHKH JIFOOBIX CTPAH M YPOBEHb KU3HKM HACEIICHUSI BO MHOTOM OIPEICIISIOTCS
HQJIMYMEM 3alacoB TOIUIMBHO - OJHEPIETUYECKHX pPecypcoB U A(MPEKTUBHOCTBIO HX
WCTIONIb30BAHUSL.

ITpropuTeTOM 3HEPTrETHYECKOW CTPATETMH B PasBUTBIX B IMPOM3BOJICTBCHHOM  ILIAHE
TOCYapCTBAX SIBIISICTCS MOBBIIEHHE SHEProdp(EeKTUBHOCTH - CHIIKEHHE SHEPrONOTPEeOIsIEMOCTH
y TIoTpeOuTeNeH.

Bo MHOrMX CTpaHax pa3pa0OTaHbl HALMOHAIBHBIC IIEIeBbIe IMPOrPaMMbl OKOHOMHHU
HCIIONE30BAHKS TOIUIMBHO - DHEPreTUYECKUX PECYpPCOB, KOTOPBIE OXBATHIBAIOT OOLIMPHBINA
KOMIIIEKC MEPONPHSITUN MO COBEPILICHCTBOBAHUIO CTPYKTYPBI MOTPEOICHUS SHEPrOHOCHTEIEH,
PAa3BUTHUIO MATEPUAIBHO - TEXHHUECKOH 6a3bl SKOHOMHUU PECYPCOB, O0JIEE IIOIHOMY U3BICUCHUIO
HOJIE3HBIX KOMIIOHEHTOB, COOPY M HUCIOIB30BAHHIO BTOPHYHOTO ChIPbS, KOHTPONIO U Y4eTy
SHEPronoTPeOICHHUSL.

B nanHOlt pabore paccmarpuBaeTcsi 3apyOCKHBIH  ONMBIT B cepe  yrpaBieHHs
SHEPronoTPeOICHIEM H HCTIOIB30BAHUS [ETIeCO00Pa3HbIX TEXHOIOTHH OTPEOICHIS PECYPCOB.

AHAIU3 AKTyAILHOCTH NP00.IeMbl

Cormacro @3 Ne261 «OO6 osHeprocOepe)keHHM W O TIOBBIIICHAW JHEPreTHIeCKOH
9(GEKTHBHOCTH ¥ O BHECEHUH M3MEHEHMH B OTZENbHBIC 3aKOHOJATENbHbIE aKThl Pocchiickon
Oenepaym» (¢ m3menenwsiMu Ha 11 mons 2021 Toma) sHeprocOepekeHHe - pear3als
OpraHU3ALMOHHBIX, NIPABOBBIX, TEXHIUECKHX, TEXHOIOTUYECKUX, SKOHOMUUECKUX U MHBIX Mep,
HANpaBJICHHBIX HA YMEHBIICHHE OObEMa HCIONB3YEMBIX SHEPIETUYECKUX PECYPCOB IIPU
COXPAHEHUU COOTBETCTBYIOIIETO TOJIE3HOr0 A(eKTa OT NX UCTIOIB30BAHKS (B TOM YHCIIEe 00beMa
TIPOM3BEICHHON POYKIIH, BHITOIHEHHBIX pabOT, OKa3aHHBIX YCIIyT).

Jlis aHanm3a aKkTyaJbHOCTH TEMbI SHEProcOepeKeHHsi ObUTH HCIIOIB30BaHbl aHATMTHYCCKIC
cepsrchl Google Trends u SInexc Wordstat.
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Puc. 1. Jlnnamuka rmormmysisipHOCTH 10 TIONCKOBOMY 3aripocy «Energy saving»
B Google 3a mocieaue 12 MecsIieB 1o BceMy MUpY
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BKJTIOYAst IAHHBIE 10 5 PerHoHaM ¢ HanboIbIIeit 101eil MOy ISIPHOCTH 3arpoca
(oreHka ot 0 - MECTOMONOMKEHHE, [0 KOTOPOMY HEIOCTATOYHO JAHHBIX O PACCMATPHBACMOM
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I
A

MpAnaksasa NOORAEHOCTH

Puc.4. lnHaMuKa TOMYJISIPHOCTH 110 TIOMCKOBOMY 3aIpocy « DHeprocoepeskeHue
B Google 3a mocnemnune 12 mecsites B Poccrm
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MonYMAPHOCTE MO CYSPErmoHam Cysipermon » & <> <

1 OpnoBckas oBnacTs

‘& 3 MpkyTckan oBnacTe

¢ - # { 4 Pecnyfinuxa Mopaoaus

—
2 Hypckas ofnacTe E—
I
o
5 PecnySnuxa Kapenus [~

¥

Puc.S. TTomyasipHOCTB IOMCKOBOTO 3ampoca « DHeprocoepexenue» mo Poceun,
BKJTIOYAs! IAHHBIC 110 5 PErHOHAM ¢ HAUOOIIBIIICH OJIeH MOIYIIPHOCTH 3arpoca
(orreHka ot 0 - MECTOIONOKEHHUE, IO KOTOPOMY HEJOCTATOUHO JAHHBIX O PACCMATPUBAEMOM
3arpoce, 10 100 - MecTorosI0KeH!e ¢ HAHOOIBIIEH JOJIeH MOy IIPHOCTH 3aI1poca)

Hoiogum coea108 16 dpade «seprctepesime

Ieyrrean . O | Mo | o e | o et

Puc.6. Mctopust 3arpocoB OMCKOBOH cHcTeMbI STHekce 1o (pase «ueprocdepeskeHne)
¢ 2020 roaa o BceMy MUpY

Yo uckanu co cnosom «axeprocBepexenuar — 100 556
NOKa208 B MaCAL|

CTATHCTHKA NO CNOBAM Nokasor B mecau |
HePOChEpEKEHIE 100 556
RENHM IHEDIOCOBNEXBHNA 16 940
OROIRANMMA JHERIOCieRmKeHUA 11362
NOBEAUEHHE IHERMOCTODENAHNA 9173
AhheKTHEHOCTE JHeprociepemasna 8228

Puc.7. Camble nonyssipHble 110 KOJIMYECTBY MOKA30B 3apOCkl B IOMCKOBOM cucTeMe SIHIeKC,
BKJTIOUAOLIIEE CJIOBO «DHEProcOepeKeHHE)

AHaMM3 TIONYYEHHBIX PE3YJBTATOB CBHCTENILCTBYET O TOM, YTO TEMbl, Kacaroluecs
9HEProcOepeKEeHHs1, UIMEIOT CTaOMIIbHY'O IOy IIPHOCTh M HHTEPECYIOT JIFOIE 110 BceMy MHDY.

MupoBoii ONLIT pereHust NPodJIeM HeprocoepeKeHust

B nanHOM paboTe MBI PAcCMOTPUM  CYIIECTBYIOIIME W peaM3yeMble MPOrpaMMbl
SHEProcOepeKEHNUsI B PA3IMUHBIX CTPAHAX C IIEJIbIO BBISBICHUS OOLIMX TEHACHIMIA 1 IEPCIICKTUB
Ppa3BUTHSL.

Hpaanaus

DKOHOMHMS SHEPTHH OCYIIECTBIACTCS O CXEME MOJEPHHU3ALMU SKHIIbIX JoMOB «Better Energy
Home» Ympaenenus no ycroiunBoii sHepreriike Mpmanmim (HES). JlanHas cxema BKirodaer
TOBBILIEHUE YHEProd(HEKTUBHOCTH HKIJIBIX JOMOB, BKIIFOYAsI MOZCPHHU3ALIMIO U30JISILIUH (CTEHBI
U/ WIA KPBIILIH), YCTAHOBKY BBICOKOI(D(EKTUBHBIX KOTIOB U / WM YITYUIIEHHBIX OTOMUTEIBHBIX
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cucreM. OrieHka paboThl cXeMbl ObLIa ONpe/eNieHa MOCPEICTBOM BBICTABIICHHS CUETOB BBIOOPKE
y4acTHUKOB. TakuM 00pa3oM, ObUIO 3a(h)MKCHPOBAHO 3aMETHOE CHIDKEHHE CIIpOca Ha ras, 4To
TOBOPHT O 3HAYMTEIIHOM MOTEHIAANIE PEATH3YEMOM CXEMBIL.

HWnpusa

Wuaust HaxoauTCsT HA BOCXOJUIIICH CTaUKM Pa3BUTHSL, YTO IOMYSPKUBACT HEOOXOIUMOCTH
BHEJIPEHUSI W AaKTMBHOM peaju3alliy a[eKBaTHOW sHeprernueckoil crparernd. CoriacHo
IMapmxckomy cormamennio COP21 Munust o0s3ana coxpatuth BeIOpock! 10 2030 roma mytem
TMOBBIIICHHST SHEProdpGeKTHBHOCTH (YCTAaHOBJICHHE CTAHIAPTOB A(DPEKTUBHOCTH UIsi OBITOBOM
TEXHUKH, TIPHHATHE KOAEKCa 3HEPron()GeKTHBHOIO CTPOUTENBCTBA, BHEAPEHUE HHHOBALIOHHBIX
CXEM B TPOMBIIUICHHBIA CEKTOp) M IMyTeM Pa3BUTHS BO30OHOBISIEMBIX FICTOYHMKOB SHEPTUN
(conmHeuHasi, BETpOBas, IeoTepMalbHAs OSHEprus). BHepeHHe HM3MEHEHHH B CTPOUTETHHOM
cekrope mpemnonaraer g0 30 % DKOHOMHM SHEPreTHYECKHUX pPEecypcoB, OOYCIIOBICHHOE
nepexonoM moutd 300 MIH 4enoBeK Ha A()QEKTHBHbIC M4, pabOTalONIME Ha CKIKCHHOM
He(TSHOM rase v BHe/IpeHHEM CBepXd(P(EKTHBHBIX IPUOOPOB.

Kwuraii

Kuraii xapakrepu3yercss BBICOKMM OSHEPrornoTpeOeHHeM, OOBSICHSIEMBIM — CTPYKTYpPOW
SKOHOMHUKH, B KOTOpoil Oombiryto dbacte BBIT ¢opmupyer mnpomblinmieHHOCTh. MoriHast
HAIMOHATIGHAST MHITYCTPUsI C TPEoOIafarolMI KPYITHBIMHA SHEPrOEMKHUMH TPOM3BOACTBAMU
TpeOyeT CIelUAIbHON MOJWTHKH, HANpPaBICHHOH Ha CTUMYJMPOBAHHUE 3HEProcOSPEeKEHHUSL.
IporpaMmMbl MOBBIILICHUs 3HEProdPEeKTUBHOCTH B KuTae BKIIIOYAIOT M3MEHEHHE CTPYKTYpBI
MPOM3BOZICTBA  DNIEKTPOIHEPIUH,  CTUMYJIHMPOBAHHME  IPOM3BOJCTBA  AIEKTPOTPAHCIIOPTA,
3aKJTIOYeHKE  JOOPOBONBHBIX IHeneBbIX cornmamiennid ¢ 1000 KpymHEHIMX MpOMBIILICHHBIX
HPEMIPHUATHI, TTOBBIIIEHNE SHEPro3((HEKTHBHOCTHU 3/1aHUI 1 CTAHIaPTU3ALIMS SKHIIMIITHOH cepbl
(BKimouast BBEJEHME HOBBIX CTaHIAPTOB CTPOHMTENBCTBA M KAIPEMOHTA, JIMIICH3MPOBAHWE U
YCTAaHOBKY HOBBIX MPHOOPOB yuera). KiroueBbiM (pakTOpOM YCIICHIHOCTH pean3aliy JaHHBIX
HpOrpaMM SIBIISICTCSL METOZIONIOTHs TIpoLiecca pa3pabOTKH LeJiel, peanusyemas Ha pasindHbIX
YPOBHSIX TOCYJApPCTBEHHOTO PETryJIMPOBaHHs, ¥ MOTHBUPYIOIIME MEXaHW3MBbI, BKIIFOYAIOIINC
SHEProayiuThl,  NPUHYAWTENBHBIE  MEPbl 110  MOBBIIICHHIO  3HEProd(PeKTHBHOCTH,
g depeHimpoBanyre Tapr(oB, HAIMOHAGHBIE CTAHAPTHI CYOCH I 1 HAJIOTOBBIE JIbIOTHI.

Takum obpasom, Kuraif, Ha OCHOBE MHpPOBOrO OIBITA, BHEIPWI W aKTHBHO HCIIOJIB3YET
MEXaHU3Mbl ~ SHEprocOepekeHust ¥ SHEprod(GEKTHBHOCTH, BKIFOYAIOIME TEXHUYECKOE
PEryJMpoBaHe B TPOMBIIUICHHOCTH, HOPMBI SHEPrONOTPEOICHHS, CTAHIAPThl CTPOUTENIBCTBA
3[aHHIl, CTaHAApPThl OSHEPrOMEHE/DKMCHTA, CHCTEMY TOC3aKyNOK — 5Heprod(QekTnBHOro
000pyI0BaHKs, TOCY/IAPCTBCHHbIC BBILIATHI 3a CIKOHOMJICHHYIO SHEPIHIO, SKOJIOTHYECKHE
HAJIOTH, TOCY/JAPCTBEHHO - YACTHOE MTAPTHEPCTBO.

ABcTpanus

ABcTpanusi Oorata SHEPrOHOCHTEISIMH, OJHAKO HMMEET JIOBOJBHO CTPOIYHO MOJUTHKY B
OTHOIIGHWH 3HeprocOepexxeHus. IlpuopureTHEIME  3amauamMy  SIBISIIOTCSL  TIEpeXoi  Ha
BO300HOBIISIEMbIE UCTOYHUKH SHEPIUH, a TAKOKE YIABJIMBAHHE M XPaHEHHE YIJIEKHCIIOTO Irasa co
CHIDKeHHEM BbIOpocoB. Kpome Toro, B ABcTpaimu, OcOOGHHO B OT/IAJEHHBIX palioHax
PacIpOCTPaHEHBI JIOMa C COJTHEYHBIMH TTAHEISIMU (IIEPEHOCHBIE COJTHEYHBIE MAHEIH JIETKOTO Beca)
Ha KpbIIaX, TIOJHOCTbIO OOECICUMBAIOIMMHI CyllecTBoBaHHe. Ha ceropHsmmHuii  aeHb
SHEpreTHKa ABCTPAIMM OPHEHTHPOBAaHA HA COJHEYHYIO M BETPOBYIO SHEPIETHKY M pa3BUTHE
COITYTCTBYIOILIMX TEXHOJIOTUIL.
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CIIA

CIIA sBIsrOTCS BTOPBHIM I10 BEJIMYMHE IOTPEOUTENEM 3HEPIMM B MHPE, OCHOBHBIMU
CEKTOpPAaMH  SHEPrONOTPEONeHNsT SBISIOTCS TPAHCHOPTHBIHM, JKWIMIIHBIA, KOMMEpYECKHH «
NPOMBINUICHHBIA. HalmoHanbHast —SHeprerHyeckas MOJIWTHKA B OKWIMIIHOM — CEKTOpE
TIpEZICTaBIIAeT co00i METOIbI 110 OOphOE ¢ PeodIaJaroIIM B IOMaX PAacXOJ0BAHUEM SHEPTHH HA
KOHJMILIMOHMPOBAHUE  TIOMEIICHHS,  BKJIIOYAIONIME  CTaHAApThl  S(GQEKTHMBHOCTH VIS
000py/I0BaHKs, yCTaHaBIMBaeMble MMHHCTEPCTBOM SHEPIeTUKM U CEPTU(MHKALMIO 3HAKOM
Energy Star 1y yCTpOMCTB, NPEBBILIAIOMIMX CPEIHIE MO OTPACIM TOKA3aTeNH, ONpeeieMble
ATeHTCTBOM 10 oXxpaHe okpy»katomiei cpens! (EPA). VTemnenue 10MOB 4acTo cyOcHanpyercs
KOMMYHAIBHBIMU TIPEANPUATHAME WM (peZiepasibHbIM  PABUTENIBCTBOM.  [OTCHIMATBHBIMU
CTpATernsIMU CHIDKEHMSI DHEpPronoTpeONieHns SIBISIIOTCS NPUMEHEHHE JIUCIUIEEB ¢ OOpaTHOM
cBsi3bto 1o dHeprun (Energy Detective wim Wattvision) a Taroke MPOSKTUPOBAHUE MACCHBHBIX
JIOMOB ¥ CyIEpU30JMPOBAHHBIX 3/IaHUH, IPHOIIHKAIOIIMXCS K HYJIEBOMY YHCTOMY NOTPEOJICHUIO
sHeprun. Kpome Toro, B OTAENBHBIX MITATaX PEATN3yIOTCSI COOCTBEHHBIE TIPOrPAMMBI, HATIPUMED,
B Apkanzace «MozaepHI3Hpyi, 4to0bl cokoHOMHTEY (Upgrade to $ave) ocyuecTBiseT ycayru no
KOHCYJIFTHPOBAHUIO KOMMYHQJIBIIMKOB Ha TIPEIMET TMOBBIIICHHS SHEProdpheKTHBHOCTH
00CITy>KUBaeMOT0 JKHIIOr0 (hOH[A, a TAKKE, KOOPIMHUPYET PaboTy MOAPSITYMKOB, BHEAPSIOIIMX
SHEProcOeperarome TeXHOIOTUH.

MumnctepetBo  oHepretnkun  CIIIA  OCyIIECTBISIOT — TOANEP)KKY TPaKIaH — CTPaHBI,
MPOXKUBAIONKX B HedHeprodpdexruBHbix gomax. [1o maHHO# mporpamme rpaxiaHe AMepuKd
MOTYT HaJesThCSI HA TOMOIIb TOCYJapCTBa B YJIyUIIEHHH YPOBHS JKM3HU ITyTEM MOBBIIICHHS
TIOKA3aTelIsl JAHHON XapaKTePHCTHKH CBOETO JKWJIbS IyTeM YCHJICHUS €r0 TeIUIOM30ISIIHOHHBIX
CBOICTB, a TaKoKe MPEIOCTABIISIET HAJIOTOBBIE CKUIIKM OT CTOMMOCTH paloT 1o yTervieHuto. B
CBOIO  Ouepeilb  OPraHM3alMM, MPOW3BO/UILKMEC JaHHblC PabOTHI 10  TOBBILCHUIO
9HEprodHEKTUBHOCTH, B paMKaXx MPOrPAMMBI MOTyYatOT JIbIOTHI B YILIATE HAJIOTOB Ha MPHOBLIH.
Takast cTparerusi CHIDKAET pacXojbl Ha KOMMYHAJIbHbIE pacxXojbl »KUibOB Ha 20 % , uro
YMEHBIIIAeT PacXobl CeMel, a TakKe yMEHbINAaeT BO3/ICHCTBHE TEXHOTEHHBIX (DaKTOpPOB Ha
9KOJIOTHYECKYIO OOCTAaHOBKY B IIEJIOM.

3akuiouenue

IpoBernieHHbIli aHaMM3 OMbITa CTpaH C Pa3HbIM YPOBHEM SHEProNnoTpeONeHUs Jaer
TIPEZICTABIICHHE O PEATN3yeMbIX MPOrpaMMax M MPEIOCTABIISIET BO3MOXKHOCTh OOMEHA OINBITA C
LIEJIBIO BBISABJICHHS TOJIC3HBIX METOIOB JUIS YIIYYIICHHS OTCYECTBEHHOM CUTYallMd B 00JIacTH
SHEeprocOepe;KeHNsT ¥ TIOBBIIIEHNS SHEProd(h(EeKTHBHOCTH. Pe3ybTaThl aHaM3a MpeCcTaBIeHbI B
Tabm. 1.

Tabmina 1 — CpaBHUTEIBHBIN aHAIIM3 Mep 110 SHEProcOSPEIKEHUIO
1 TIOBBIIIICHHIO HEPro3(hPEKTHBHOCTH B PA3IMYHBIX CTPAHAX

Crpana Pernamentupytomme | [Tporpammet OCHOBHBIE IPUHLIUIIBI
JIOKyMEHTBI

Wpnanmust | EN 15217:2007; ODYSSEE, ViydieHue Terionso -
EN 15316 - 1:2007; The Spirit of Treland JISILUH 3IaHIH 1
EN 15603 - 1:2007; OTONHTEIILHBIX CUCTEM
ISO 16818:2008,
ISO 23045 - 2008
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Wunus 3akoHn 00 3ueprocode - | [Iporpammbl cotpymau - | YcTaHOBIICHHE
pexennu ot 2001 1., | 4ecTBa ¢ pa3THYHBIMUA CTaHAPTOB HEProdd -
[Naprokckoe corarte - | cTpaHaMu (heKTMBHOCTH, TIPHIME -
ue COP21 Henne BUD
Kurait 3axon KHP 06 WurennexryanbHble cetn | VI3MeHEHHeE CTPYKTY -
SHEProcOEPEIKECHUN OT | SHEPrOCHAOKEHMSI Bl IPOU3BO/ICTBA
01.04.2008, benast («Smart Grid»), JIIEKTPOIHEPTHH, CTH -
KHHTa I10 Pearuposa - MYJIPOBAHHE TIPOU3 -
HHIO Ha U3MEHEHHUE BOJICTBA HJIEKTPOTPaH -
KJIMMaTa: TIOJIUTHKA 1 CIIOpTA, MOBBIILICHUE
nevictBust Kurast 9HeprodPHeKTHBHOCTH
3/1aHKH ¥ CTaHJAp -
TH3AMHS YKITATITHON
cepsr
Agcrpanus | HatonanbHble ctat - | Energy Star, Gorgon, OoGecrieueHue HyJIeBbIX
JIapThI, OJITOCPOY - Carbon Capture, BBIOPOCOB, yJIaBIIMBA -
HBIH IU1aH 110 Utilization and Storage — | HIie 1 3aXOpOHEHHE
cokparmeHuto Beiopo - | CCUS CO2, npumeneHne
COB U JIOCTH)KEHHIO BUD
CTPAHO MX YHCTOrO
HYJIEBOTO YPOBHS K
2050r, National
Energy Productivity
Plan 2015-2030
(NEPP)
CHIA 3akon 00 sueproad - | BHBP — «3n0po - Beie Ceprudukarws
(hexTHBHOCTH, CTaH - | 371aHKsE B bpoHKce» TEXHHUKH, TIOBbIIICHAC
JlapThl LITATOB, 3HEp - | ZEM — nipoBibke - Hue SHEProdpHeKTHBHOCTH
TeTHYCCKHUH IIJIaH, MO/TYJIbHBIX JIOMOB C 3JIaHUN
crargapt «LEED» HYJIEBBIM SHEPreTHYEC -
KUM OasiaHcoM (Zero
Energy Modular)
EnergyFIT Philly, Energy
Star
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CHEHAPUU ATEHT - OPUEHTUPOBAHHOI'O MOJEJIMPOBAHUA
MMPOIECCA ®OPMHUPOBAHUS INIOTPEBUTEJBCKUX PACXO0B

AHHOTaIMA

B cratee mnpeacTaBneHbl pasNMYHBIE CLEHAPUM TOBEJCHUS CEKTOpa JIOMOXO3SICTB,
peaM30BaHHbIE C TOMOIIBI0 HMUTAIMOHHOM CHCTEMBI MHOTOAreHTHOTO MOJIEMPOBAHUS
nporiecca (hOPMHUPOBAHKS TIOTPEOUTEITBCKIX PACXOI0B. [Ipe/uoKeHo TpH ClieHapust: Ga30BbI,
HETaTUBHBIN U yIIPaBIIsieMbIil.

KimoueBble cii0Ba

ATGHT - OpHEHTHUPOBAHHOE MOJICIMPOBAHUE, TOTPEOMTEIILCKUE PACXOMbI, CIEHAPHU
MOJIETIMPOBAHUSL, SKCIIEPHUMEHTBI

Kamaeva R.R,, 4th - year student of USATU, Ufa, Russia
Scientific supervisor: Makarova E.A.
Doctor of Technical Sciences, Professor, USATU,Ufa, Russia

SCENARIOS OF AGENT - BASED MODELING OF THE PROCESS
OF FORMING CONSUMER SPENDING

Annotation

The article presents various scenarios of the simulation system of multi - agent modeling of the
process of formation of consumer spending. In total, three scenarios are proposed: basic, negative
and controlled.

Keywords

Agent - based modeling, consumer spending, modeling scenarios, experiments

Jlnst u3ydeHust MOTPEOUTENIHCKOTO MOBEICHUSI HACEIICHHS M /TSI HAXOXKIICHUS 3aBUCUMOCTEI
MOTPEOUTENECKOTO  CIIpoca  OT JOXOIOB TPOBEICHBI AKCIIEPUMEHTAIIBHBIE — HCCIISIOBAHHS
TOBEJICHHST CEKTOpA JOMOXO3SCTB. Peamn30BaHbl pasNuuHbIE CIEHAPUH C  TIOMOIIBIO
MMUTAIMOHHOW CHCTEMbI MHOroareHTHoro mMoenuposanus (MCMM) mporiecca hopMupoBaHwst
MOTPEOUTENECKUX PACXOJIOB.

B kadecTBe clieHapreB pacCMaTpHBAIOTCS:

—  0a30BBIii CIIEHAPHIA, C 3aITaHHBIMU HauaTbHBIMU 3HaYeHrsiMu ICMM,;

—  HETaTMBHBIM CLEHApHH, T7Ie MOICIHMPYETCS CHIDKCHHE IO JIOXOIOB OT PEaTbHOTO
CeKTOopa.
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—  ympaBiseMblil CLIEHapHii, Iie CHavasa 3aJaroTCsi BO3MYLLEHHS B BUJIE COKPAILICHUS JI0JIN
JIOXOIOB OT PEAIBHOT0 CEKTOPa, a Jaiee MPHHAMAIOTCS PEILICHHUS B BHIE TIOBBIICHUS JOXOI0B OT
TOCYJapCTBEHHOT'O CEKTOpa B ()OPME COLIUAIBHBIX TPAHC(HEPTOB.

TlepBbIM 3KCHIEPUMEHTOM SIBIISETCSE 0a30BBI SKCIIEPUMEHT, B KOTOPOM 3aJ[aHbl HAaYaJIbHbBIC
3HA4YEHMs BCEX BUIOB I0XO0/I0B. EnuHmIIel n3MepeHus MOJAeIMpOBAHNUS SIBIIIETCS. MECSIL, TIEPHOJL
IPOBEZICHMST OKCTepuMeHTa paBeH 600 Mecsuam. B manHOM skenmepumeHte (puCyHOK 1)
MOJICITHPYETCS MOTPEOUTEIHCKOE TIOBEICHHE C 33/IAaHHBIMU MTapamMeTpaMu ¥ KOdQUITHCHTaAMHU:

—  JIOXOJ] OT OFOJPKETA PeallbHOro cektopa — 64 y.j.¢;

—  JIoXoj OoT rocymapcrtBa— 19 y.n.e.;

—  JI0OXOJ OT Apyrux cexrop — 20 y.i.e.

Koo duimenTsl, onpenensonme I0MM JOXO0Aa, MOCTYNAIOMIEr0 OT PEalbHOro CEKTopa
BBIUHCIICHBI HA OCHOBE aHAJIM3a CTATHCTUYECKHUX JAHHBIX M PABHBI: U Kiactepa OeHEHIIX —

0,055, s knacrepa 6emubix — 0,103, mis cpeanero kiacca — 0,153, s Kinactepa CoCTOSITENBHBIX
—0,227, u st kiacrepa Gorarbix — 0,462.
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Pucynok 1 — bazoBblii SkCTIepUMEHT
Hcrounnk: pa3paboTaHo aBTOPOM
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TIpoBenéHHbII SKCIIEPUMEHT MOKa3all CYLIECTBEHHOE MPEHMYIIECTBO KiacTepa OOorarbix Hajl
BCEMH OCTAILHBIMU KJIaCTEpaMy 10 (JOPMUPOBAHHIO TOTPEOUTENBCKHX PACXOJIOB.

Bropoit axcnepuMeHT NpHHAUIEKUT K IPpyIIie SKCIEPUMEHTOB C HEraTUBHBIMU CLIEHAPUSMU.
B 3TOM 9KCnIEpUMEHTE MOJIEIUPYETCsl CHKEHUE JIOJIM JIOXO/IOB, TIOCTYIAOLIUX OT PEAIbHOro
cekropa Ha 10 y.z1.e. uepe3 14 MecsitieB OT Havana MOJICITMPOBAHHS (PHCYHOK 2).

Pacxoge: Ha Toaaps: nepeoi HeoBxaguMocTH Qpwion.
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Pucynoxk 2 — HeratuBHbIi cieHapuii
HcroyHuk: pa3paboTaHo aBTOPOM

TTocnennuii OKCIICPUMEHT IMPOBOAUTCA B BHUJC YIPABIAEMOIro CLCHapHs, IIE CHa4dala
3aITyCKacTCsa MOJCIIb € 3aJaHHbIMU Ha4aJIbHBIMU TTapaMETpaMi, 3aTEM MOJACIUPYETCS CHUKCHUC
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JIOXOZIOB OT pealbHOro cekropa Ha 10 y.J1.e., 3aTeM ele yepe3 5 MecsIieB NPHHIMAETCs PElICHNe
B BHJIE YBEJIMYCHHS TOCYIAPCTBEHHON MOAEPKKH Ha S y.J1.€. (PUCYHOK 3).
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Pucynok 3 — YnpasnsieMblii crieHapuii
HcroyHnk: pa3paboTaHO aBTOPOM

Taxum 00pa3oM, IPOBECHHEIE SKCIIEPHMEHTATBHBIE HCCISI0BAHIS Hporecca (GOpMIPOBAHIL
JIOXOZIOB U PACXOJOB HACENEHHs I0KA3add BO3MOMKHOCTb YBEIMYEHUS IMOTPEOUTENIBCKIX
PacXo10B NPU ACHCTBUY Pa3IMUHBIX BO3MYLLECHHI.

CnHCoK HCTIOTb30BAHHOI JINTEPATYPhI:
1. 1. Poccus B mudpax. OpuumansHoe usganue [DneKTpoHHsli pecype] / DenepabHast
cimyx0a rocynapcrBenHoit cratucruki. 2020. — Pexxum nocryna: https: // rosstat.gov.ru / storage /

mediabank / GOyirKPV /Rus _ 2020.pdf
© Kamaega P.P., 2022
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YIK 677.697
Koueros O. C.,
ILT.H., ipogheccop,
Poccuiickuii rocynaperBenssiil yHuBepeuteT umenn A.H.Kocbirvna,
. Mocksa, PO

CHUCTEMA TPOCTPAHCTBEHHOI BUBPOU3OJISATINA
C PABHOYACTOTHBIMU XAPAKTEPUCTUKAMMU

AHHOTAIUS

B Hacrosmiee Bpemss OCOOGHHO — aKTyalbHOM — sBIAETCA  3a7ada  BUOPOM3OIIALIMU
TEXHOJIOTMYECKOT0 000PYI0BaHHUSI C TIEPEMEHHON MacCOil.

Kuouessie ciioBa

BuOpOoH30IISIMsT TEXHOJIOTMYECKOTO 000pYI0BaHMS, TIEpeMEHHast Macca.

Ha puc.1 npencrasnena BHOpOM30JIMPYFOIIas CUCTEMA JUTS TEXHOIOIMYECKOro 000py/I0BaHMs
C MEPEMEHHOI MacCoM, KOTOpast COAEPIKUT, 1O KpaliHel Mepe, 1Ba IPYKUHHBIX PABHOYACTOTHBIX
BUOPOM30/IATOPA C PABHOYACTOTHBIMH MPYXMHAMH 3, CHMMETPUYHO YCTaHOBJICHHBIMU
OTHOCUTENBHO TUIaTopMbl 32, KOTOpas pacIolioKeHa IapajulellbHO OCHOBaHMIO 33
BHOpou3oIsiTOpa ¥ tiathopme 21 s pasmeleH:s: BHOPOU30IIHPYeMOro 00beKTa (Ha YepTexKe
HE MOKa3aH).

Mexmy mnardopmamut 32 1 33 rOpH30HTAITBHO pa3MeIlieH AJUTUICOU]T 34 BpallleHus, KOTOPBIi
coemuHeH ¢ IUIatdopMoii 32 MOCPEACTBOM CTEPXKHEBBIX YIPYTOASMII(DHPYIONMX CHCTEM
35,36,37,38,39,40.

Hwxauit ¢raser; paBHOYAaCTOTHON MPYKMHBI 3 KKIOrO0 BHOPOM3OISITOpA 3aKPEIUieH Ha
YIPYrOM OCHOBaHMM 1, a BEpXHMI — Ha ONOPHOH IUIACTHHE 2, NPU 3TOM HPYXKUHA 3 MMEET
HepEeMEHHBIH IIar t, OOECHEUMBAIOIIMI IIOCTOSIHCTBO COOCTBEHHOM YacTOTBI IIPU JIFOOBIX
Harpyskax P u3 3aiaHHoro quanasoHa:

P, <P<P,

rrne Py u P, cooTBeTCTBEHHO MUHMMaNbHAS M MAaKCUMaIbHAs Harpy3KH, TIPU KOTOPBIX COXpa-
HSIOTCS! YCJIOBHUSI PABHOYACTOTHOCTH.
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Ha omnoproit miardopme 20, TIOCPEICTBOM KPETISKHBIX 37IeMEHTOB 19, 3aKkperuieHa Tuib3a 22,
B KOTOPO# BEPTUKAIBHO PACIIONOMKEH JUTUICOUT 23 BpAIIeHHs, COSIMHEHHBIH ¢ TiaTdopmoit 21
JUI pasMeltieHnst  BHOpom3oimpyemoro obowsekra. Ilpu 3tom mardopma 21 mocpencTtBom
CTEP)KHEBBIX  yIpyrozemndupyommx cucreM 26,27,28,29.30,31 mapHUPHO COEIMHEHa C
TOPHU30HTAIBHBIMY pbrdaramu 11, Beprukanbubivu 18 1 qamiem 20 BUOpor3ossiTopa.

Ha ropsoHTaneHbIX perdarax 11 pa3Meriens! JOMOIHUTETBHBIE TIPYKUHHBIE JIeMeHThI 24,25,
coeqMHeHHbIe ¢ Iuiardopmoit 21 U1 pasMerneHus BUOpon3ommupyeMoro oowsexra. IIpn stom
TOPU3OHTANIBHBIE phrdard 11 cBsi3aHbl ¢ OMOpHBIMU y31amu 10, 3aKperyieHHBIME Ha OTOPHOM
IUIACTHHE 2 KaXKI0ro BHOPOM3OIATOPA C IIOMOLIBIO OCECHMMETPHYHBIX C PABHOYACTOTHBIMH
TPY)KUHAMHA 3 peryJaMpoBOYHBIX 0OO0NTOB 16, JKECTKO COEIMHEHHBIX CO BTyJIKaMu 14,
OXBaThIBAIOIMH PErYIMPOBOYHBIE OONTHI 16 raiikamu 15 u 17. Kaxkmplit u3 onopHsIX y3moB 10
COJIEpXKUT BHOpozeMII(upyroue BTYJIKH 13, KOAKCHAIbHO YCTAHOBJIEHHBIE PEryJIMPOBOYHBIM
6orram 16, ipy ATOM HIDKHHH (IaHel] paBHOYACTOTHON TPYXKUHBI 3 Ka)KIIOr0 BHOPOM30JIATOPa
3aKpeIuieH Ha YIpyroM OCHOBaHMH 1, KOTOpOe MOCPEICTBOM, 10 KpaiiHeil Mepe, Tpex cToek 6 ¢
BUHTaMU 4 U C KOAKCHAIBHO PACIOJIOKEHHBIMU CHAPY)KHM CTOCK JJIACTHMYHBIMU BTYIIKaMH S,
COEIMHEHO ¢ HInKHEl 1uiatdopmoit 7 BuOpomsossttopa. [lox ynpyrum ocHoBanweM | HIDKHEro
(raHIa paBHOYACTOTHOW TPY)KHHBI 3, OCECHMMETPUYHO €, pa3MEIleH LIHIHHIPOKOHMYCCKUI
nemrdep 9, HapUMEp M3 AIACTOMEPa, YCTAHOBICHHBIA CBOSH IMIMHIPUYESCKON YacThIO Ha
HIDKHEH 1iatdopme 7 Kakaoro BUOPOM30JIATOpa, a KOHMYECKAs 4acThb § CBA3aHA C YIPYTHM
ocHOBaHMeM | paBHOUacTOTHOU Npy»kuHsI 3 [1,c1p.25; 2,c1p.33].

Cucrema pOCTPaHCTBEHHON BUOPOU30JIALIMN PadOTaeT CIIe/yOIIM 00pasoM.

Tpy nprnoXeHnK MHAMUYECKOI Harpy3kH K Npy:KuHe 3 00ecrieurBaeTCsi paBHOYACTOTHAS
BUOpOM3OJIALIMA OOBEKTa, TaK Kak IIPY)KMHA MMEET IEePeMEHHbI Iuar t, oOecredMBaroImi
HOCTOSIHCTBO COOCTBEHHOI YacTOTHI IPH JIEOOBIX HArpy3kax P 13 3a1aHHOro IanasoHa.

JemridupoBanue B crCTeMe BUOPOU3OILSILIMU OOSCIICUUBACT IIMIMHIPOKOHIICSCKHI iemIidep,
KOTOpBIN BBINOJIHEH B BHJIE IOCIIEAOBATEIbHO COSMHEHHBIX KOHUYECKOH M LIMJIMHIPUYECKOH
BHHTOBBIX TPY)KHH, BUTKH KOTOPBIX MTOKPBITBI CJIOEM JIACTOMEpA.

Crnucok JIMTepaTyphl:
1.KoueroB O.C. Pacuer cuctemMbl BHOPO3aIATI TEXHOJIOTHYECKOro o0opynoBanust. OxpaHa 1
sKkoHoMuKa Tpyza. 2015. Ne 3 (20). C. 21 - 26.
2 Koueror O.C. Pacuer crcteMbl BUOPO3AIMTBI TEXHOIOTHYECKOro obopynosanus. OxpaHa u
akoHomuKa Tpyna. 2014. Ne 2 (15). ¢. 30 - 36.
© 0.C Koueros, 2022

YIK: 3314
Koueros O. C.,
ILT.H., Tipocheccop,
Poccuiicknii rocynapcrBenssii yausepeuter umenn A.H.Kocbiruna,
r. Mocksa, PO

3BYKOM3OJIAPYIONIAN KOXKYX C CHACTEMOW BUBPOU3OJISIINA
TEXHOJIOI'HYECKOI'O OBOPYJIOBAHUSA

AHHOTAIMSA
[TpuBeneHb KOHCTPYKLMK 3BYKOIOIVIOLICHHS B LIEXE CO 3BYKOMOMIOMIAIOIIMMHI OOJTHIIOBKAMI

¥ 3ByKOM30JMPYIOIIIMI OTPayKICHHSIMIL.
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KiioueBble ciioBa
Cxema 3ByKOM30JTPYIOIIETO KOXKyXa, 3BYKOTIOTJIOIICHHE.

Ha ¢ur.1 npencraBinena cxema 3BYKOM3OJIMPYIOLIETO KOXKyXa C CHCTEMON BHOPOM3OIALMN
TEXHOJIOTHYECKOr0 000pyIoBaHus, Ha (hur.2, 4 — BApHAHTHI BUOPOHU30IISITOPA OXHON 3 YETBIPEX
BHOPOMBOJMPYIOIIMX ormop 3 M 4 cucTeMbl BHUOPOM3OJSALMK, HA KOTOPOW YCTaHOBIICHO
TEXHOJIOrHYeckoe 00opyaoBaHue 1, Gasupyromieecss Ha HEpeKpbITMM S5 31aHus, Ha ur.3 —
3BYKOIIOIVIOIIAIOIMH 3IEMEHT 7, KOTOPHIM 3BYKOM3OIHPYIOIMH KOXyX 6 OONMIOBaH ¢
BHYTpPEHHEH CTOpOHbI, Ha Gur.5, 6 — BapuaHT BHOPOM3OJATOPA OJHOW W3 YETHIPEX
BHOPOM3OJIMPYIOIIMX OMOp 3 1 4 cHCTeMbI BUOPON30JISALIHHL

3BYKOHM3OJMPYIOIMH KOXKyX, BBITOJTHEHHBIN C CHCTEMON BUOPOHM3OJIILMH TEXHOJIOTHIECKOIO
000pyIOBaHHMs, OXBATHIBACT TEXHOJIOTHYECKOE 000PY/IOBaHHE |, M YCTAHOBJICH HA MEPEKPBITHH 5
3MaHUS TIOCPEACTBOM, IO KpaiHeH Mepe deThIpex, BHOpomsonmpyronmx ormop 12 wm 13.
3BYKOMBOIMPYIOMMI KOKyX 6 OONHMIIOBaH C BHYTpEHHEH CTOPOHBI 3BYKOIOIJIOMIAFOIINM
9JIeMEHTOM 7 W uMeeT (GopMy NPSMOYTOJIBHOIO MapajlieNieliie/ia ¢ BEIPe30M B €ro HWKHEH
IPaHM T0]1 OCHOBaHHE 2 TEXHOJIOrnyeckoro obopynoBanust 1. OcHOBaHHE 2 TEXHOJIOTHYECKOro
o0opyoBaHus 1 yCTaHOBIIEHO Ha, TIO KpaliHel Mepe JeThIpe, BHOPOM30INPYIOIINX OIOpHI 3 U 4,
KOTOpbIe OasHpyIOTCsi Ha TIEPEeKPBITUM 5 TPOM3BOJACTBEHHOTO 3/aHMS, NPH 3TOM MEXIY
OCHOBAHHEM 2 TEXHOJIOTHYECKOro 000py10BaHusl | U BEIPE30M B HIDKHEH IPaHH MPSIMOYTOJIBHOTO
TapaJuUIeIIeIIIE/ia BHITOTHEH 3a30p, IPeAHa3HAYCHHbI JUTS1 HCKITIOUCHNS [Iepeiaur BUOPaLHii oT
TEXHOJIOTHYECKOr0 000py10BaHHM | K 3BYKOH30JUPYIOLIEMY OIPaXKICHUIO 6.

Jlnn  obecrieueHuss TpeOyeMOro MHKPOKJIMMATa IIPY  BBINOJHEHWH TEXHOJIOTMYECKOTO
TIpoLIeCcCca, BHYTPU KOXKyXa YCTAHOBJICH BEHTIUITOP 15 ¢ BEHTWIISLIMOHHBIMM KaHAIBI 8 1 9 Ju1s
YCTpaHEHHs TieperpeBa OOOPYIOBaHUS, TP STOM BHYTPEHHHE CTEHKH 10 BEHTHJISIMOHHBIX
kaHasioB 8 1 9 00paboTaHbl 3BYKOIMOMIIOMIAIONIM MatepuaioM 11 1 aKkyCTHYecKH Ipo3padHbIM
MaTepuaioM THIA «IIOBHACH». [l CHIDKEHHSI a’pOJMHAMIIECKOro IIyMa BEHTWIISIIMOHHOM
CHCTEMBI, B KOXKyX€ IPeIyCMOTPEHBI ITyINTeNH IryMa 14 1 16, ycTaHOBIEHHBIE COOTBETCTBEHHO
Ha BXOZHOM 8 M BBIXOJHOM 9 BEHTIISILIMOHHBIX KaHaaxX. [lepekpbITHe S5 MpOW3BOICTBEHHOIO
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3[@HKSL TIOCPEACTBOM CTEPIKHEBBIX YIPYroeMI(Upyromux s1eMeHToB  64,65,66,67,68,69,
COCIIMHEHO C IIaThopMoit 61 1yt pasMelieHyst BUOPOU30IMPYEMOro 00ObeKTa.

INox mepeKpbITHEM S MPOU3BOACTBEHHOTO 3aHHS PA3MEIIICHbI BAPHAHTEI BHOPOU30IUPYIOLIIX
CHCTEM.

Ha mnardopme 62 cnea mpercraBieH OO BHI BHOPOM3OJISTOPA OIHOM M3 YETHIPEX
BHOPOM3OJIMPYIOMMX onop 3 W 4 cucTeMbl BHOPOMBOIMILMY, HAa KOTOPOH YCTaHOBICHO
TeXHOJIOrnueckoe obopyoBaHue 1, Gasupyroleecss Ha NEPEKPbITHH 5 3aaHKs. BrOpom3ossTop
COJIEPYKUT KOPITYC, BBITIOJIHEHHBIH B BUJIE OCHOBaHMS 19, kpbiku 18 ¢ 6ypTukoM u cheprueckoit
BBIEMKOH 28, ¢ KOTOpOii B3anMoieicTByeT mimiibka 30 co cdepriecknM mosickoM 17 Ha KOHIIE,
MMEIOIIEM TOBBILICHHYIO TBEPJOCTb (HAlpUMEP, B PE3yJbTaTe 3aKalIKM TOKAMH BBICOKOM
gactotbl). [llmmmbka 30 BXOAMT B OTBEepCTHE BHOPOM30JIMPYEMOro 00bekTa 29, KOTOPBIM
SIBIIICTCSI OCHOBAHHE 2 TEXHOJIOTMYECKOro 000pyI0BaHus 1, M KpEIUTCs B Hel IOCPEICTBOM TaekK.
VYrpyruii 37eMeHT BBINOJIHEH U3 3JacToMepa B BHJE MakeTa YNpYyrux sjeMeHToB 23,2527,
PACIONIOKECHHBIX II0 TPACKTOPHU OCECUMMETPHUHBIX ~KOHIIGHTPUUHBIX ~OKDYXKHOCTEH B
MIPOMEXKYTOUHOM JiemMenTe 20, nMeroleM HeHTpaibHoe otBeperre 21 u mpopesu 22,24,26 jus
(uKcamy yrpyrux aemMeHToB 23,25,27. ®opMa CeUeHHUS YIIPYTUX IEMEHTOB MOKET OBITh KaK
MHOIOYIOJIbHOW, HampuMmep, NpsIMOYIOJBbHOM, KBAaApAaTHOM, TpaneLeWiabHOM, Tak U
OITMCBIBAEMOI KPUBBIMH BTOPOTO TIOPSIIKA, HAIIPUMED, B BUJIE OKPYKHOCTH, JIUINIICA, THIIEPOOIIBI,
napaboJibl, TaK U B Brjie MX KoMOnHAruM. OTHOIIIEHHE JKECTKOCTeH YIIPYTHX 31eMeHToB 23,2527
BO3pAcTaeT OT LIEHTpa K NepuQepnH, 4To JeaeT CUCTeMy BUOPOM3OIISILIMM PABHOYACTOTHOM, T.C.
C;>Cy>Cyy.

Ha mmardopme 62 cripaBa npe/craBieHa cxeMa BapHaHTa 3BYKOIOIJIOIIAIONIEro JIeMeHTa 7,
KOTOPBIM ~ 3BYKOMBOJMPYIOIMIMI ~ KOXyX 6  OOIMIOBAH C  BHYTPEHHEH  CTOpPOHEL
3BYKOHOIVIOIIAOLIMIA HIEMEHT BBITIONHEH C PE30HAHCHBIMH BCTABKAMU U COJIEPIKUT TIIanKyto 31
n  nephopupoBaHHYI0 32 TMOBEPXHOCTH, MEKIy KOTOPBIMH  DPAclOJIOKEH  CJIOH
3BYKOIIOITIOIIAIOIIEr0 MaTepuana CIOXKHOW (hOpPMBI, NPEACTABIAIOMMI co00l uepeoBaHue
CIUIOIIHBIX yYacTKOB 33 ¥ IyCTOTENBIX YYacTKOB 35, TMpUUYEM IyCTOTeNble Y4JacTKh 35
00pa3oBaHbl ~ NPU3MATHYECKMMH  TIOBEPXHOCTSAMH, HMMEIOIIMMH B cedyeHUH  (hopmy
rapajuiesiorpaMMa, BHyTPEHHHE TOBEPXHOCTH 36 KOTOPOTrO MMEIOT 3yO4aTyio CTIpYKTYpy, I
BOJIHUCTYIO, WJIM TIOBEPXHOCTh CO C(HEPHUECKUMH HOBEPXHOCTAMH (Ha YEpTEKe HE MOKA3aHO).
Tonoctu 34, obpasoBannbie Tnagkord 31 u mepdopupoBaHHON 32 MOBEPXHOCTIMH, MEKIY
KOTOPBIMH PAaCIIONIOKEH CIIOH 3BYKOHOIIOMIAOLIETO MaTepuaa CIOXKHOI (hOpMBL, 1 3aIOIHEHBI
3ByKonorioturenieM. Mexay rmiagkoit 31 MOBEpPXHOCTBIO M CIUIOIIHBIMU y4yacTKamu 33
PacroNoKeHbl PE30HAHCHBIC TUIACTHHBI 37 ¢ PE30HAHCHBIMH BCTaBKaMH 38, BBHIMOIHSIOMIAMI
(yHKIME TOPIOBHH PE30HATOPOB «I eMbMIObliay, YacTOTHAs IOJIOCA TaIICHUs 3BYKOBOM
SHEPTMU KOTOPBIX OINpENENAercss JUaMeTpoM M KOJIMYECTBOM PE3OHAHCHBIX OTBepcTHil 38.
Bo3Mo)keH BapuwaHT, KOIJja BHYTPH IIyCTOTENIBIX Y4YacTKOB 35, BHYTPEHHHE IOBEPXHOCTH
KOTOPBIX UMEIOT 3yOuaTyto CTPYKTYpY, PACIIONIOKEHbI JOMOJHUTEIbHBIE PE30HAHCHBIE SIEMEHTBI
40, BBITTOTHEHHBIE 110 (hopMe B BHIE CPEPHISCKIX 000JI0YEK, BHYTPEHHSIS [IOBEPXHOCTh KOTOPBIX
COCIMHEHA PE30HAHCHBIMM BCTaBKaMH 39 C TOJNOCTAMH, PACIOJNOKEHHBIMUH — MEXLY
niephoprpoBaHHON 32 TIOBEPXHOCTHIO M CIUIONIHBIMH y4acTKamd 33 3BYKOIOIJIOIIAOIIETO
JJIEMEHTa.

Ha mnardopme 63 crpasa mpezcTapieH oOLMKA BUJ BHOPOM3ONISTOPA OIHOW M3 YETBIpEX
BHOPOM30JIMPYOIHX ONOp 3 1 4 CHCTeMbI BUOPOHM3OJISAIINHI, COJCPIKAILHMIA KOPITYC, BBIIIOTTHCHHBIH
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B BUJie OcHOBaHHs1 S0 KOPbITOOOpa3HOH (HOPMBI C OTBEPCTUEM B HIDKHEH YacTH, ¢ YCTAHOBICHHOM
B HeM uiardopmoii 47 ¢ OydepHbIMH yCTaHOBOUHBIMU ieMeHTamu 46. Ha mmardopme 47
pa3MellieHbl  yrpyrue sieMeHTbl 42 mapooOpasHoil (OpMbl OOJBILION IKECTKOCTH, CBEPXY
KOTOPBIX PAcIONIOKEHa KPbILIKa 45 ¢ IMIMHAPUYECKOI CTeHKOH 41, K KOTOpO# MPUKPEIIEHbI He
MEHee TpeX YIPYrHX CeKrtopoB 43 u 4, pacrosOKeHHbIX HAa BHYTPEHHEH IOBEPXHOCTH
LWIMHIPUYECKO CTeHKH 41 KpblmKku 45, a ¢ BHEMIHEH CTOPOHBI KPBIIKK 3aKPEruIeHbI
orpaHHuMTeNbHbIe yrpyrue ynopsl 48. Ha kpbiiike 45 ycranosieHa mmwibka 49 ¢ raifkamu.
Ornorrenrie kectkocT C; ympyrux sieMeHToB 42 mapooOpasHoi ¢opmsr k sxkectkoctn C;
YOPYTHX CEKTOpoB 43 U 44, pacHoNO)KEHHBIX HAa BHYTPEHHEH MOBEPXHOCTU IIWIIMHIPHICCKOH
CTeHKH 41 KPBIIIKK, HAXOUTCSI B ONMTUMaTbHOM HHTepBasie Bemune: C, / C,=2.5...4,5.

Ha mmardopme 63 crpaBa mpeacTapieH BapHaHT BHOPOHM3OIISITOpAa OJHOM M3 UETHIPEX
BUOPOM3OIIMPYIONIMX OMOpP CHCTEMbI BUOPOM3OJSILIMKM, COnepXKaiieil ocHoBanue 51 B Buze
IUIACTUHBI C KPEHEKHBIMUA OTBEPCTHAMM 52, CeTyaThlii yIpyruil aJeMeHT 55, HUKHEH 4acTbro
OIHUpArOIIMIicsS Ha OCHOBaHKe 51, U pUKCHUpyeMblid HIDKHEH 11aii00ii 53, )KeCTKO COSIMHEHHOM ¢
ocHOBaHMeM 51, a BepxHel YacThio (DHKCUpPYEeMbIi BepXHEH HKUMHOM IMai0oil 54, 5KecTKo
COCIIMHEHHOH C LIEHTPAIBHO PACIIONIOKEHHBIM TIOPIIHEM 56, OXBaThIBAEMbIM C 3a30POM, COOCHO
PAaCIIONOKEHHOM THITB30H 57, 5KECTKO COEIMHEHHOH ¢ OCHOBaHMEeM 51. Mex Iy HIDKHUM TOpIeM
TOPUIHS 56 U JHUIIEM THIb3bl 57 paclosioKeH 3JIacToMep, HapuMep M3 MojimyperaHa. Mexmy
OCHOBaHHMEM 5] W BepxHeH HaXUMHOW MIaiOoH 54 pacroriodeH yHpyroiaeMIpupyrommii
9NIEMEHT, COCTOSIIIMI M3 BepXHEH 58 M HIDKHEH 59 OMIMO3UTHO PACHIONIOKEHHBIX TapeIbyaThIX
TIPYKUH, BBITIOJIHCHHBIX B BUJIE IOBEPXHOCTEH YCEUEHHOTO KOHYCa, IPHYeM OOJIbIIIee OCHOBAHUE
YCEUEHHOr0 KOHyca BepxXHEH 58 TapenbuaToif MHPYKHHBI DPAclONOKEHO Ha BHYTpPEHHEH
TIOBEPXHOCTH BEpPXHEH HAKNMHO# 1ali0ObI 54, a OoJIblIiee OCHOBAaHHE YCEUEHHOTO KOHYCa HIDKHEH
49 TapenbyaToil MPY>KUHBI PACIOJIOKEHO Ha OCHOBaHMU 51, MPU 3TOM MEHbLIME OCHOBAaHUS
YCEUEHHOTO KOHYyCa BepXHel 58 1 HIDKHEH 59 TapenbuaTbiX NPYXKHH COSIMHEHbI MEKIy COOOH
BHEIIIHEH MOBEPXHOCTBIO IIMHAPHYIECKOro Komiblia 60, BHYTPEHHSSI NMOBEPXHOCTh KOTOPOTO
OXBAaTBIBACT BHEILHIOI MOBEPXHOCTb, COOCHO PACIOIOKEHHOW C HMM, THIB3bI 57, NIPU 3TOM
BHYTPEHHSISI TOBEPXHOCTh [WIIMHAPHYECKOro Kojblia 60 MOKpbITa (PUKIIMOHHBIM MaTEPHUATIOM.
Bubpousonsitop pabotaer cremyrorm oopasoM. [Ipu konedaHmsx BUOPOU30IMPYeMOro 00beKTa
(Ha dYepTe)xe HE TOKa3aH), PACIOJOKEHHOIO HA BEpXHEW HaKMUMHOM mIaiibe 54, ynpyruit
CETYaThI AJIEMEHT 55 1 yNpyroAeMIIpUpyFOIINiA SJIEMEHT, COCTOSIITNIN U3 BepXHEH 58 1 HIDKHEH
59, ONIO3UTHO PACIIONIOKEHHBIX, TAPENIbYATHIX NPYKUH BOCIIPUHUMAIOT KaK BEPTHKAIBHBIE, TaK
U TOPU3OHTAIbHBIE HArpy3Kd, OCna0sst TeM CaMblM JMHAMUYECKOE BO3JCHCTBHE Ha
BHOPOM30JIMPYEMBIiT OOBEKT, T.€. 00ECHIeUnBACTCS MPOCTPAHCTBEHHAS BUOPO3AIIUTA U 3aIUTa OT
yZapoB.

Ha mmardopme 63 crieBa mpencTaBieH BapHaHT BHOPOHM3OJIITOpA OJHOM M3 HYeTBIpEX
BHOPOM3ONIMPYIONIMX OMOP CHUCTEMbI BHOPOW3OJSIINK, COMACPIKAIICH BEPXHUM M HIDKHUIMA
OIIMO3UTHO M OCECUMMETPUYHO PACIIOJIOKEHHBIE YIPYTHE JIEMEHTBI CETYaToOro THIIA, MEXKITY
KOTOPBIMH OCECHMMETPUYHO YCTAHOBIICH, JKECTKO CBSI3aHHBINA ¢ HUMH YIPYTOIEMIT(HPYIOITIHA
aNeMEHT 61, 3aKperuIeHHbIH MEKTy OCHOBAHMSIMH 62 BEPXHETO M HIDKHETO YHPYTHX IEMEHTOB
CeT4aToro THIA, W BHITOJIHEHHBI B BHJE LIAIMHIPUYECKOW BUHTOBOW MPYKHHBI, WIH B BUJIE
YIPYTo# IAIMHAPUYIECKON 000I0UKH ¢ BUHTOBBIME Npope3siMu. I1pn 9ToM Kaxaplid U3 yIpyrHx
SJIEMEHTOB ~ CETYATOr0 THIIA COJACP)KUT OCHOBHOWM CETYaThlid yNpPYTWid dIeMeHT 67,
PACIIONIOXKEHHBI MKy OCHOBAaHHMSMH 62 BepXHel M HIDKHEH HaKMMHBIMM Inaibamu c
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OTOOPTOBKAMH, JKECTKO (PUKCUPYIOIIMMY OCHOBHOI! ceTuarhlil ynpyruii anemeHt 67. IIpu stom B
BEPXHEM YIPYroM 3JIEMEHTE CETYaToro THUMA PaclONOKEH INOpILIeHb 68, OXBaTbIBAGMBIA C
3a30pOM, COOCHO PACIOJIOAKEHHON ¢ HUM I'iib30i 70, JKECTKO COEUHEHHOH ¢ OCHOBAHHEM 02.
Mexy HIDKHUM TOpLEM MOpHIHA 68 U JHUINEM T'wib3bl 70 PacIONOKEH MONOIHUTENILHBIH
YHPYTUii 2JIEMEHT, HapUMep U3 MOJIMypeTaHa. Bo3MOKEH BapuaHT, KOTJa YIpPYTrHil DJIEMEHT,
PAacIONOKEHHBI MEXIy HIDKHUM TOpPLEM MOpIIHA 68 W JHMIeM Twib3bl 70 BbINOIHEH
CeTyaTblM, C TAKUMU JKE TapaMeTpaMH CET4aToOH CTPYKTYpbl Kak Yy OCHOBHOTO YIPYroro
cetyaroro snementa 67. Ilpu 3ToM B HIDKHEM YIPYTOM SJEMEHTE CEeTYaToro THIA MEKY
OCHOBaHMeM 62 W HWKHEH HaKUMHOM IIai00W pacrionoKeH YIpyroaeMi(upyromui SIeMeHT
69, BOIIONHEHHBIH B BHUAE TApENbYaTOH TPYKUHBI, TOBEPXHOCTH KOTOPOH TTOKPBITHI
BHOpoemMIupyroLel MacTUko#, Harpumep B/ - 17. Mex 1y BepXHUM U HIYKHKMM OIIIO3UTHO 1
OCECHMMETPUYHO PACIIONIOKEHHBIMH ~ YIIPYTHMH  3JIEMEHTBl CETHaTOr0 THIIA PACIIOJIOKEH
Jemriep KpYTHIBHBIX KOJICOAHHI, BBIIOJHEHHBIH B BHJIE YIIPYroi cheprieckoii obosouku 64,
OCECHMMETPUYHO PACTIONIOKEHHOW MEX/y BEPXHUM M HIDKHUM Yropamu 63, 3aKperuieHHbIMH
COOTBETCTBEHHO K BEpXHEMY U HIDKHEMY OCHOBAHMSAM 62 yHPYIHX JIEMEHTOB CETYaTOro THIIA U
BBIIIOJIHEHHBIMU B BUJIE IIOBEPXHOCTEH BTOPOro MOpSIIKA, HAIPUMED YCEUEHHBIX IapabosonioB
WM TUNepOO0ION/IOB, IIPH 3TOM HOBEPXHOCTH YIOPOB 63, KOHTAKTUPYIOIME C HOBEPXHOCTBIO
yopyroit  cdepudeckoil 000m04kM 64 TOKPBITH  (DPUKIMOHHBIM — MaTepualoM. Brytpu
cheprueckoii 000710uK 64, OCECUMMETPUYHO YIPYTroAeMI(UPYIOIEMY IEMEHTY 61, pasmeltieH
LWIMHP ¢ KUHEMATUYECKON HECaMOTOPMO3SIIel BUHTOBOM Mapoii «BUHT 66 - raiika 65, JecTko
COCIIMHEHHBIN ¢ yNpyroit cheprdeckoii 000I04Koi 64, PU ITOM BHHT 66 BUHTOBOH Naphl «BUHT
- TaliKay, JKECTKO COSIMHEH C BEPXHUM OCHOBaHHEM 62.

© 0.C.Koueros, 2022

YK 677.697
Koueros O. C.,
JIL.T.H., ipogheccop,
Poccniickuii rocy napctenHblii yusepeuteT nvenn A.H.Kocbirnna,
r. Mocksa, PO

MMPOCTPAHCTBEHHBII BUBPOU30JISITOP
CHEHTPAJIbHO PASMEIINEHHBIM ®PUKITMOHHBIM JEMII®EPOM

AHHOTaIMA

B Hacrosimiee Bpemsi 0COOCHHO aKTyalbHOM SIBISICTCSI 33/[ada KOMIUICKCHOTO TIPHMCHEHHSI
(PUKIMOHHOTO NeMITI)UPOBAHHS TSl IPOCTPAHCTBEHHBIX CHCTEM.

KuroueBsie ciioBa

HeypagHoBeleHHOe 000py/I0BaHue, QPUKIMOHHBIN nemMridep.

1/1306perel-me OTHOCUTCS K MAalIMHOCTPOCHHIO W MOXET OBITb  HCITOJTE30BAHO JUI
BI/I6POI/I3OJ'I$IHI/H/I TCKCTUJIbHBIX MallliH.
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TpoctpaHcTBeHHBII BUOPOM30IATOP € (DPUKLMOHHBIM JeMII(EpOM COCTOMT U3 OOIIEro
ocHoBanus 20 u miatdopmbl 22 1S pa3MeLLeHHs: BUOPOU30IMPYEeMOro 00beKTa (Ha YepTexe He
MOKa3aH), MEKIy KOTOPHIMH Ha yrpyrojemmdupyoommx siementax 18,19 pasmenieHa
napajuieNibHO BepxHeil 1wiatdopme 22 u ocHoBanuio 20, mononHuTenbHas wiatdopma 21, Ha
KOTOPOW YCTAHOBIEH JeMI(HUPYIONMI UIMIICONT BpateHust 23 ¢ nonoctbio 30, [apHUPHO
COCIMHEHHBII TIOCPEACTBOM CTEPIKHEBBIX YIPyroAeM(upyommx iemMeHToB 24,25.28.29 u
YIPYTHX JIEMEHTOB 26 1 27, pacHoI0kKEHHBIX OCECHMMETPHYHO OOMBIIIOI OcH rutHmicona 23.

Tentpansao mmardopmam 20,21,22 pazmenieH aemidep, COAepKaIii KOPITYC, BHITOIHCHHBII
B BUJIC WIWIMHIPA | ¢ JHUILEM 2, B KOTOPOM DPACIIOJIOXKEH TOPIICHb 3, BBINOJIHECHHBIA B BUIE
CTaKaHa C, MapALICIBHBIMA MEXTy COOOH M COOCHBIMH KODITYCY, BEPXHUM 4 M HIDKHUM 5
OypTUKAaMH M NPOTOUKON 6, KOTOpbIE PACHOJIOKEHbI OTHOCHTEIILHO BHYTPEHHEH MOBEPXHOCTH
KOpITyca € 3a30poM, a MeX/y OypTHKaMHM, B IPOTOUKE 6, PACIOIOkeH (PPUKIMOHHBINA MaTepuarl,
HAIpUMep METAUIMYECKas CTPYXKKA, IUIACTMACCOBBIC WIM METAUIMYECKHE IIAPUKH, T.C.
BBIOMPAeMbIii B 3aBUCHMOCTH OT TpeOyemoro koddduimeHTa TpeHus. B HIKHIOIO TOBEpXHOCTH
TIOPIIHS YIIUPAETCS MPYKUHA 9, pacrioNoKeHHas MEXIy MOpLIHEM 3 W JHMIIEM 2 KOpIryca
nemndepa, IpUYeM MOJI0CTh 8 MEXK/Iy TOPIIHEM H JIHHUILEM KOpITyca, B KOTOPOH pacrooyKeHa
TIpy’KHHa 9, 3aM0JIHeHa (PPUKIHOHHBIM MaTEepHaIOM ¢ OoJee BEICOKUM KO3((PHUIIEHTOM TPEeHHS,
HarpuMep B BUJIEC KPOLIKH U3 BUOPOAEMII(UPYIOILEro MaTepHaria.

1;\5\ 22 /\ 23 /(25

Bepxwsist oBepxHOCTh BepxHero OyprTuka 4 mopiuss 3 ymupaercst B ympyroe kojbio 10,
COCIIMHEHHOE CO CTONOPHBIM KOJIBLIOM, (DUKCHPYEMBIM €ro B KaHaBKE BHYTPEHHEH MOBEPXHOCTH
wiwmHApa 1, KoTopoe mpeaHasHadeH 11t (ukcarmu nopiss 3 B Kopiryce aemridepa. Ha nopiire
3 3akpemieHa miarhopma 7 UL COSHUHCHHS AeMIIpepa C KONIeOMoImMMCes OOBEKTOM (Ha
YepTexe He TIoKasaH). B kadecTBe (ppUKIIMOHHOTO MaTepraia ¢ 60s1ee BHICOKUM KOA(DMHITHEHTOM
TPEHHsI, PACIOIOKEHHOTO B MOJIOCTH 8 MEXITy MOPIIHEM 3 M JIHHIIEM 2 KOpITyca, B KOTOPO#
pacronoxeHa NpyxuHa 9, UCMONB3YeTCs MECOK, IAPUKK U3 TOJIMYPEeTaHa, IEMEHThl CeTYaToH
CTPYKTYpPBI C IUIOTHOCTBIO B ONTHMAIBHOM HHTEpBaie BenmuuH 1,2 T / eM..20r /e .
Bo3moxeH BapHaHT, KOr/ia B KauecTBe ()PUKLIMOHHOTO MaTepuaia, pacroJIOKEHHOTO B IIPOTOUKE
6, Moy Oyprukamu 4 1 5, MOPIIHS 3 UCTIONB3YeTCsl CrIeUeHHbIN (DPUKIMOHHBIA MaTepuas Ha
ocHOBe Memd. B mopmme 3 gemmdepa, MeXTy IONONHUTEIBHBIMU — CTEPXKHEBBIMU
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yrpyroaempupyonmmy d1eMentamMu 11 u 12, 3akperuieHHbIMEA Ha ucke 18, COeIMHeHHBIM ¢
JIOTIOTHUTEEHOM TI1aT(OpMOit 2 1, yCTaHOBIIEH JIOTIOJTHUTENBHBIH JUTHIICOHT BPAILICHNST 7.
TMapasensHO GOTBIION OCH AIUTUIICOM/IA BPAILICHHS, TI0 00€ CTOPOHBI OT HETO, Ha KOHUYECKOM
miaropme 13 yCTaHOBJICH SIUIMIICOM BpAIeHHS 17, B BEPXHIO YacTh KOTOPOTO OIUPAFOTCS
npyxusbl 18 u 19, npu 3TOM HIKHEH 4YacTbiO UMICOMA 17 pasMeleH Ha KOHMYECKOH
mwiardopme 3 ¢ oT6opTOBKiA 14, 10 KOTOPOiA, COOCHO € AIUIMIICOMIOM BpallieHHs 7, Ha 00IeM
ocHoBaHnH 20 pa3MeleHbl yrpyroieMIpupyIonwe seMeHTsI 15 1 16, coocHble ¢ nemrigepom 7.
Jlemrdep COAEpKUT KOPITYC, BBIIOJHEHHBIA B BHJC LMHIpA 1 ¢ JHHUIIEM 2, B KOTOPOM
PACIIONIOXKEH TOPIICHD 3, BBITIONHEHHbBIA B BHIE CTaKaHA C, MApPAILICIBHBIMUA MEXKIY COO00H u
COOCHBIMH KOPITYCY, BEPXHUM 4 M HIDKHUM 5 OypTHKaMH 1 IPOTOYKOH 6, KOTOPBIE PACITOIOKEHBI
OTHOCHTEJIFHO BHYTpPEHHEH TOBEPXHOCTU KOPITyCa C 3a30pOM, a MeXTy OypTHKaMH, B IIPOTOUKE
6, pacriosioxeH (hpUKIMOHHBIA MaTepuall, HapUMep MeTa/LIMYecKas CTPY’KKa, IIACTMACCOBBIC
WA METAUTMYECKHE [IAPUKH, T.C. BHIOMPAEMBIH B 3aBUCHMOCTH OT TpeOyeMoro koddduireHta
TpeHUs. B HIDKHIOIO TOBEPXHOCTH TOPILIHS YIHMpAeTcsl MPYKUHA 9, PACIOIOKEHHAs MEXITy
TIOpIIHEM 3 ¥ JHHIIEM 2 KopITyca Jemiidepa, IprueM MoJIoCTh 8 MEKITy MOPIIHEM W JTHUIIEM
KOpITyca, B KOTOPOH pacIoyio’KeHa Mpy>KUHa 9, 3aroiHeHa (GpUKIHOHHBIM MaTepruaioM. Bepxuss
TOBEPXHOCTh BEpXHEro OypTuka 4 mopiuss 3 ynupaercs B ynpyroe Koibio 10, coeuHeHHOe co
CTOTIOPHBIM KOJIBIIOM, (PUKCHPYEMBIM €T0 B KaHaBKE BHYTPEHHEH IMOBEPXHOCTH IMIHMHApa 1,
KOTOpoe TpeaHasHauyeH i1 (ukcammy nopwHs 3 B Kkoprmyce gemndepa. B kadectse
(DpHIKIIMOHHOTO MaTepHaa, PacloNIoKEHHOTO B IPOTOUKe 6, Mty OypTuxamu 4 1 5, opuiHst 3
WCTIONB3YETCsl CIICYECHHBIN (DPUKIIMOHHBI MaTepral Ha OCHOBE MEH, COJCPYKAIIMiA: IMHK,
JKeNe30, CBUHEIL, TpauT, BEPMHUKYIIUT, MEJIb, XPOM, CypbMY U KpeMHuit, Mac. % : muHK 6,0+8,0;
xeneso 0,1+0,2; ceuren 2,0+4,0; rpadur 3,0+7,0; Bepmuxymut 8,0+12,0; xpom 4,0+6,0; cypema
0,05+0,1; xkpemnawnii 2,0--3,0; MeJTb - OCTAITHHOE.
© 0O.C.Koueros, 2022

YK 677.697
Koueros O. C.,
ILT.H., Ipodheccop,
Poccuiickuii rocynapcteeHnbiil yauBepeuteT uMenn A H.Kockirumna,
. Mocksa, PO

IMPOCTPAHCTBEHHBII BUBPOU30.ISITOP
C KHHEMATHUYECKOM ITAPOM «BUHT - TAMKA»
AHHOTAUUSI

B macrosmee BpeMsi 0COOCHHO aKTyalbHOW SIBISICTCS 3a7a4a KOMITDICKCHOTO TMPUMCHCHUS
(DPHKIIMOHHOTO JIEMIT(UPOBAHKSI TSI IPOCTPAHCTBEHHBIX CUCTEM.

KioueBslie ciioBa

HeypaBHoBemieHHOe 000py10Banue, GPUKIMOHHBIA Aemiidep.

BuOpou3omsiTop MPOCTPAHCTBEHHBIA € CETYATHIMH  YIPYTOAEMIIDUPYIOMIMU SIEMEHTaMI
BBITOJIHEH ¢ 00ImMM ocHOBaHHEM 50, Ha KOTOPOM pa3MeIIeHb, 110 KpaiiHei Mepe TpH ceTdaThIX

yIpyrofeMnupyoImyX 3JIeMEHTa, COSIMHEHHBIX MEKIy COOOH MOCPEICTBOM CTEPIKHEBBIX
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YOPYroaeMn(pupyrommx 31eMeHToB 21 u 42, mapHUpHO COSRMHSIONMX IUatdopmy 18 it
YCTaHOBKH BHOPOM30JIMPYEMOro OOBEKTa C YIPYroAeMII(UPYIOIMMI CETYATHIMU HJIEMEHTAMH
MocpeCcTBOM IIapHUpoB 19, 20,41,43.

Mexny CTepKHEBBIMH — yHPYToAEMN(UPYIOMMMH  dreMeHTaMu 21,42 pacronokeHo
JeMrndupyromee KOIbo 22, onuparomieecss Ha HOKMMHBIE MAHObI 5 yrpyroaeMIpupyonmx
CeTyaThIX AeMeHTOB. IIpr 3TOM BHYTpEHHSI 4acTb AeMII(UPYIOIIETro Koblia 22 KOHTAaKTHPYET C
JEeMIHUPYIOIIMM KOHYCOM 23, 3aKpeIUIeHHbIM CBOMM OCHOBaHHMEeM Ha tuiatdopme 18 st
YCTAaHOBKM BHOPOM3O0JIMPYEMOTO OOBEKTa, IPU 3TOM €ro HWKHSSA 4YacTh C BEpIIMHOM
KOHTaKTUPYEeT C TMpPYXUHOM 17, pacnojoxeHHOW Ha IpPOMEKYTOUHOM OCHOBaHMU 15,
OCECUMMETPUYHO OTHOCHTENIBHO CEeTYaTBhIX YIPYroAeMrQupyonmx sinemeHtoB. [Ipu stom
obmiee ocHoBanue S50 PACMONOKEHO NApALIETLHO IPOMEXYTOUHOMY OCHOBAaHHIO 15 u
COCMHEHO C HHUM  TIOCPEJCTBOM  CTCP)KHEBBIX  YHPYrOAEMII(UPYIONMX  AJICMECHTOB
444546,474849. Kaxmpii W3 ynpyroJeMrnupyoIMX CeT4aThiX SJIEMEHTOB COJCPIKHT
OCHOBaHME |, KOTOpOE PacIoNIOEHO B CPEHEH YacTh BHOPOHM3OJISITOPA U BBITIOIHEHO B BHJIE
TUTACTHHBI C OTBEPCTHSIMU 2, @ CeTJaThle YIPYTHe dIEMEeHThI, BEPXHUN 7 C BepXHEH HaKUMHOU
Iai00M 5 ¥ HIKHUH 8, ¢ HIDKHEH HAXKUMHOM I1aiiooi 10, )KECTKO COeTMHEHBI ¢ OCHOBaHKEM |
MIOCPEZICTBOM OIOPHBIX KOJIELl COOTBETCTBEHHO 6 M 9, IPH 3TOM B BEpPXHEM CETHATOM YIPYTroM
anieMeHTe 7, B LICHTPE, OCECUMMETPHYHO PACTIONOKEH JeMII(ep CyXOro TPEHHsl, BBITIOIHEHHBIN B
BUJIC BEpXHEH HaKUMHOI MAHOb! 5, )KECTKO COSAMHEHHOW C IEHTPAILHO PACIONOMKEHHBIM
KOJIBIIOM 4, OXBAThIBAEMbIM, COOCHO PACIOJIOKEHHBIM KOJIBIIOM 3, KOTOPBIH ECTKO COSAMHEH C
OCHOBAaHHEM 1.

18 262 M

20 43

Mexay HwKHEH HaKUMHOW Imaiboit 10 M HIDKHUM CeTYaThiM YIPYTHM DJIEMEHTOM 8,
pacriosiokeH cioil  BuOpoxemnupyroriero Marepuana 11, Hampumep U3 TIOJNHypeTaHa.
Bo3MmoxeH BapuaHT, KOTZia OCHOBAHHE 1, PacIONIOKEHHOE B CPEHEH JacTH BHOPOM30ILITOpa U
BBIIOJIHEHHOE B BHJIE [UIACTHHBI C OTBEPCTUSIMHE 2, YCTAHOBIICHO Ha Tiathopme 15 mocpenctsom,
110 KpaifHei Mepe IByX HaIpaBJIAIOIMX CTepKHel 13, KoakcHanbHO Pa3MeleHHbIX B OTBEPCTHSIX
2 ocHOBaHMS | KaKIOro CET4aToro yHpyroAeMr(pupyrOLIEro 31eMEeHTa, IpH 3TOM MEXIy
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HIDKHEH Tw1aTopMoit 15 m HibkHel HaXMMHOW mmaiidoi 10 HIDKHEro cerdaroro ympyroro
9IIEMEHTa § PacMoNOKEH YHPYroAeMII(pUPYIONINiA 7eMEHT 14 ¢ COOCHO PacIoNOAKEHHOH B HEM
npyxuHoit  16.  Ympyrue cerdatble 2eMeHTBI 7 W 8 MOTYT ObITh  BBITIOJHEHBI
KOMOMHHMPOBAaHHBIMH M3 CETYATOT0 KapKaca, 3aJIMTOr0 A1aCTOMEPOM, HallpHMep TTOJIMYPETaHOM.

Kaxpiit u3 ynpyroeMrnpupyrommx cerdaTbiX EeMEHTOB paboTaeT CIEIyHOLHM 00pasoMm.
Ipu xonedaHusX BHOPOM30IMPYEMOro 00beKTa (Ha YepTexe He MOKa3aH), PacIioIOKEHHOTO Ha
BepXHeH HaKMMHOW Imaiibe 5, ympyrue cerdarble I€MEHTBI 7 M § BOCIPHHHUMAIOT Kak
BEPTUKAJIbHBIC, TAaK M TOPU3OHTAIbHBIC HArpy3Kd, OCHa0ssi TeM CaMbIM JIMHAMHYECKOS
BO3JICICTBME HA BHOPOM3OJIMPYEMBIH OOBEKT, T.€. OOECIeUMBaeTCs IPOCTPAHCTBEHHAS
BHOpO3aIMTa M 3allUTa OT yJapoB. Bo3MOkeH BapHaHT, KOTZa COOCHO M OCECHMMMETPHYHO
CeT4aToMy YIpPYroMy O3JIEMEHTY &, paClOJIOKEHHOMY MEXIy OCHOBaHMEM | ¥ clioeM
BUOpoAeMIupyronero Marepuana 11, BHyTpH CeT4aToro ymnpyroro 3JIeMeHTa 8, pacroyoKeH
JIOTIONTHUTENBHBIA YIIPYTHi 371eMeHT 12, BHITOTHEHHbIN, HAIIPUMED, B BUC TIPY>KUHBL

Bo3moxxeH BapuaHT, KOria [yIst TOBbIICHUS IEMI(UPYIOIIEeH CIOCOOHOCTH BUOPOU30IISITOPA
TIOBEPXHOCTH MOPIIHS 4, )KECTKO COSTMHEHHOTO C BEPXHEH HAKUMHOM MIA00H 5, OXBaThIBaeMast
C 3a30pPOM, COOCHO PACIIONOKEHHOM MHITB30i 3, 5KECTKO COSTMHEHHOW C OCHOBaHUEM |, MOKphITa
(hpUIKIMOHHBIM MaTepHaIoM Ha OCHOBE MEIH.

IMon mmardopmoit 18 i ycraHOBKM BHOPOM30JIMPYEMOro 00BEKTa, B JEMII(DHUPYIOIIEM
KOHyce 23, 3aKpeIUIeHHbIM CBOMM OCHOBaHMEM Ha ruiatopme 18, pacrionoxeHa BUOpoOOIopa,
cojiep Kaniasi KOpIyc, KOTOPbIi BBINOJHEH B BUIAE HiokHero (manma 24 B (opme pomba co
CKPYIVICHHBIMH YIJIAMHM TIPH BEpLIMHAX, JKECTKO CBS3aHHOIO C KOJBLOM 28, OCb KOTOPOro
COBIIA/IACT C TOYKOM NepecedeHus aroHaieil pomoa, IprdeM B HIKHeM (hiaHIie pacionoyKeHbI
Kpenexaple otBepetis 27 u 30, MpU 3TOM B KOJNBIE PACTONOKEH »iactomep 25 B BHIE
LWJIMHIPUYECKOTO [IHCKA, B KOTOPOM JKECTKO YCTAHOBJICH KPENEeXHBIA dMeMeHT 29 B BuIe
LIECTUTPAHHOW TpU3MBI € pe3bOOBbIM — oTBepcTHeM 26 BHyTpu. llpu  KoneOaHMsX
BHOPOM30JIMPYEMOTro OOBCKTa, HAIpUMEp JBUratessi MOOWIBHOH MalIMHBI (Ha 4epTexe He
TIOKa3aHO), YIPYTHil 3JIEMEHT 25 BOCIIPUHUMAET BEPTUKAIBHBIE HArPy3KH, OCIA0MIAsT TEM CaMbIM
JUHAMUYECKOe BO3jeiictBue Ha oOmee ocHoBaHue 50, Ha  KOTOPOM  pa3MelIeH
PE3MHOMETATMYECKUI BHOPOU30IISATOP, KOTOPBI COASPIKUT OCHOBaHKME 32 B BHJE IUIACTHHBI,
KpbIIKy 31 I KperuieHws BUOPOHM30IIMPYeMOoro oObekTa (Ha YepTeke He IOKa3aH), MEKIY
ocHoBaHueM 32 u Kpbikoi 31 pacrosoxen ceruatsiii aemridep 34 co BCTpOeHHBIM femii(epom
33 kpyTunbHbIX KoneObanuid. [Ipodwie OOKOBBIX MoBepxHOCTe 35 cerdatoro nemrdepa 34 u3
91aCTOMEpa BBINOJIHEH TUIIepOOIMUECKHM B BUE Opyca paBHOIO CONPOTHBIEHHS, UMEIOIIETO
TIOCTOSIHHYFO JKECTKOCTh B OCEBOM H TIOIIEPEYHOM HarpaBieHsX. OCeCHMMETPHYHO OCHOBAHUIO
32 u kpbiike 31, BHYTpH ceT4aToro aemrdepa 13 31actoMepa, Bo BTyJKe 36 ¢ (ppHKIHOHHBIMU
HAKJIQ/IKaMH PacCIIONIOKEH JUTUIICOM/T BpallieHust 38, MPU 3TOM OCECHMMETPUYHO OOJIBIIOH OCH
SIUTMIICOMA BpalleHHs 38 pa3MellieHa KHHEMATHIECKas 11apa «BHHT - Taiikay, BBIIOJIHEHHAs 110
cBoOozHOIM HecamoTopmossielt ocaake. Ilpn stom BuHT 39 3akperuieH Ha Kpblmke 31
BHOpOM30JISITOpa, a raiika 40 jKecTKO 3aKpeIuieHa Ha KOJIBLEBOW MeMOpaHe, pacIoioyKeHHOH
BHYTPH 3JUIMIICOM/IA BpallleHus 38 110 ero AuaMeTpaibHOM IUIOCKOCTH, B KOTOPOH PacrioioxkeHa
TIPOCKIIMSI MAJIOM OCH 3JUTHTICA IDTUTICOMIA BpaleHus! 38, PH 3TOM HIDKHSIS YacTh AJUIATICOMIA
(uKcupyeTcst B IIAPOBOM OIOpE, KECTKO COSIMHEHHOM ¢ ocHOBaHHeM 32 BuOpousossiTopa. [pu
KOJIEOaHMSIX BHOPOM30JIMPYEMOro OOBeKTa (Ha dYepTeXke He IIOKa3aH), pPacIOIO’KEHHOTO Ha
Kpbiike 31, OOKOBBIX MOBepXHOCTeH 35 cerdaroro jaemmdepa 34 u3 sracTomepa, HIDKHSS
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BHMHTOBAsI 4aCTh BUHTA 39 B3aMMOJIEHCTBYET C BUHTOBOH Traiikoii 40, uTo oOecriednBaeT BpalleHne
SIUTMIICOMAA BpalieHus 38 Ha IIapoBOM OMoOpe, JKECTKO COEIMHEHHOM C OCHOBaHMEM 32
BHOpom3ossATOpa. [Ipn 3TOM SHEprusi BEPTUKAILHOIO IMEPEMEIEHHS] TacUTCs 33 CYET TPEHHS
Bpallaroliercss 00O0JOUKH AIUTMNCOUIA BparieHus: 38 o (DPUKIMOHHBIC HAKIIAJKUA BTYJIKH 37,
OXBAaTBIBAOIICH TIepU(EPUIHYO YacTh IUIUNICOMIA BPAILICHHs 38 B TIJIOCKOCTH €0 MPOCKIIKH TI0
Maioii ocu. [pu JIBIKEHNN BBEPX MPOMCXOMHT BPAIICHHE SILTUIICOU A BpAIlICHHUs 38 B 0OpaTHOM
HaIIpaBJIeHAN C TPEHHUEM €ro O (DPUKIFIOHHBIE HAKIIAIKA BTYIIKH 37.

© 0.C Koueros, 2022
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MPOCTPAHCTBEHHBII BUBPOU30JISITOP
C YIIPYTOAEMII®OUPYIOINUMU CTEPKHEBBIMU 3JIEMEHTAMUA

AHHOTALUA

OnHOl W3 aKTyabHBIX 3aj1a4 HMCCIENOBATeNell Ha COBPEMEHHOM JTarle SBJISCTCS CO3[aHKe
3(PEKTHBHBIX TEXHUYECKHX CPEICTB BUOPO3AIIUTHI POU3BOJICTBEHHOTO TIEPCOHAIIA.

Kumrouessie ciioBa

KoMOMHMpPOBaHHBII yHIPYTHi 3MIEMEHT, IMHAMUYECKUI XO/T.

IIpocTpaHCTBEHHBIH NPYKHHHBIA BHOPOH30JIATOP JUIS TEXHOJIOTUIECKOrO OOOPYIOBAaHHS C
TIepEMEHHOM MacCoi CONEPIKUT, MO KpaiHei Mepe JBe PaBHOYACTOTHBIX MPYXKUHBI 3, KOTOPBIE
COEIIMHEHBI JUCKOM 11, KOTOpBI COEIMHEH ¢ MOJbIM IIIMHIPOM 16, B KOTOPOM pasMeleH
AITHHAPHYECKUH IITOK 12, COeMHEHHBIN ¢ THUILEM LHpa 16 BunTOM 17.

ITpu sTom auck 11 coequner ¢ rub3oi 14 6omrosoro coenunenyst 10 ¢ raiikamu 15, npu 5Tom
OCECHMMETPHYHO I'ib3e 14 pazMeltieHa BuOpoaeMngupyromas BTyika 13, oxBaTbiBaroras 0ot
10.

K Buemmmm moBepxHOCTAM TWiIb3 14 TMpUKpEIUIEHBI, IMOCPENCTBOM IMIAPHUPOB 26
VIIPYTOAEMII(UPYIOIIME CTEPIKHEBBIC 3JIEMEHTHI 27, KOTOpBIC TMOCPEACTBOM IIAPHUPOB 28
coeHeHbl ¢ tiatdopmMoii 31 Ui pasMeltieHusT BUOPOU30IMPYeMOro 00bekTa 34, KOTOpBIH
YCTAQHOBIIEH Ha JWCKe 32, COENMHEHHBIM CO INTOKOM 12, mprdeM JwicKk 32 COSUHEH ¢
miardopmoit 31 mocpenctBom mpyxuH 33. Hipkuil (raHen paBHOYACTOTHOH MPYXHHBI 3
MPY>KUHHOTO BHOPOM30JITOpA 3aKPEIUICH Ha yIpyroM OCHOBaHWM 1, a BEPXHHI — Ha ONOPHOM
IJTACTHHE 2, TP 9TOM TIPYKMHA 3 MMEeT IIepeMEHHbIH Imar t, 00ecreYnBatOIMi TOCTOSHCTBO
COOCTBEHHOH YacTOThI IPH JIFOOBIX Harpy3kax P u3 3amanHoro quanasona: Py <P <P,,rne Py u P,
COOTBETCTBEHHO MUHHMMAJIbHAs M MaKCUMaJbHAS Harpys3KH, MPU TOM COXPAHSFOTCS YCIOBUS
PaBHOYACTOTHOCTH.
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Tlon netictBuem Harpysku P, yrmoenerBopsttomeii ycnoButo Pi< P < P, mpyxuna 3 Oyner
M3MEHSITh CBOIO Oca/IKy O 110 criefytorteit popmyre [1,ctp.22; 2,c1p.35]:

0=9 1n£+1
P

1

r1ie O; — 3ajlaHHasT HaYaTbHAs 0CAJIKa TIPYKUHBI, OTBEYAIOIIAs MUHUMAIIBHOW HArpy3Kku Pi. D10
OTBEYACT YCJIOBHIO PABHOYACTOTHOCTH: V = CONSt, T. €. MOCTOSHCTBY YacCTOTHI COOCTBEHHBIX
KoJie0aHHi BUOPOU30IMPYEMON CHCTEMbI MPU M3MEHEHHH MAacChl ATOW CHCTEMbl B 3aJIaHHBIX
Tpezienax.

Hwxknss  miardpopma 7  KaKAOrO W3 BUOPOM3OJATOPOB — ILAPHHPHO  COCIAMHEHA
YIpYroeMIpupyONMMI CTepKHEBbIMH dieMeHTaMu 23,24,30 ¢ mpoMe)KyTOUHOH IatgopMoit
39, xotopast ormpaercs Ha obmiee ocHoBanwe 40 MOCPECTBOM TMAaKeTa TapelbuyaThIX YHPYIHX
3JIeMEHTOB 37, KKl U3 KOTOPBIX CONEPXKHUT KOPITYC, BKIIOYAIOLIMI OCHOBAHKE, B KOTOPOM
YCTaHOBJIEHA I'Ib3a 35 ¢ AHHIIEM 36, KOHTAKTHPYIOMIEH ¢ KPBIIKOH 38, N pa3MeleHHbIH B HeM
TIAKeT TapeIbiaThIX YIPYTHX 37IeMeHToB 37. OcecHMMETpUIHO THUITY IUTHHApPa 16 pasmerneHa
LJIMHIPOKOHUYECKAsl TIPY)KHHA 25, KOTOpast OrmMpaeTcst Ha AUCK 19 Ty uHbI ¢ (PPUKIMOHHBIM
nemriepoM, pasMenieHHod Ha o0meMm ocHoBaHMM 40 TPOCTPAHCTBEHHOTO IPY)KHHHOTO
BuOpoumsossitopa. [IpykiHa ¢ PpUKIMOHHBIM AEMII(EPOM COICPIKUT OCHOBAHNE, BBITIOIIHEHHOE B
BHJE (IaHIa ¢ OTBEPCTHEM M COOCHYIO C HUM KpBIIIKY 18 draHIieBoro Tura, Mexry KOTOpbIMH
pacrionio’keHa TpyKHHAa okarwsl. KoakcmambHO —TIpy)KWHE, BHYTPH HeEe, pPacroOXKeH
MIWIMHAPUYECKUH feMiidep ¢ 3a30pOM OTHOCHUTEIILHO BHYTPEHHEW BHHTOBOW MOBEPXHOCTH
LTMHIPHYECKOH BUHTOBOM TpY»KMHBL [{yymHapudeckuid pemrep BBIIOJIHEH B BHIE, IO
KpaifHell Mepe TpeX, KOAKCHAILHO W OCCCHMMETPHYHO PACIOJIOKEHHBIX IIIMHIPHICCKHUX
oboJouek: BHerHe# 22, cpenHeit 21, u BHyTpeHHei 20, mpuyeM HUIMHAPUYECKUE OOOIOUKU
BBITIOJIHEHbI PA3HOW TOJIIMHBL, NPH TOM YMEHBLICHHE TOJIIMHBI BBIIOJHEHO OT BHELIHEH
obonouku 22 nemndepa k BHyTpennei 20. Ha o61iem ocHoBaHnu 40, 0CECHMMETPHYHO MPYKUHE
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¢ (pUKIMOHHBIM JieMriepoM, TOJ JUCKOM 39, pa3MelleHbl TapenbyaTbie BUOPOM3OISITOPHI,
KaKIblii W3 KOTOPHIX COZICPKUT Tapenbuarble MNPYXKHHBI 37 ¢ Kpblomkod 38 wu
YIPYroAeMII(UPYIOIIM IEMEHTOM 35, pa3MeIeHHbIM B THjIb3e 30.

Crnucok JIMTepaTyphl:
1.KoueroB O.C. Pacuer cucrembl BUOPO3AIUTBI TEXHOJIOIHYECKOro 000pyroBanust. OXpaHa 1
sKoHoMHKa Tpya. 2015. Ne 3 (20). C. 21 - 26.
2.Koueros O.C. PacueT cuctemMbl BHOPO3AIUTHI TEXHOJIOTHYECKOro obopynoBanmst. OxpaHa 1
skoHoMuKa Tpyza. 2014. Ne 2 (15). ¢. 30 - 36.
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MHOI'OSIPYCHbIiA IPOCTPAHCTBEHHBIA BUBPOU30JISITOP

AHHOTAMSA

B Hacrosiiee Bpemsi OCOOCHHO aKTyaIbHOM SIBISETCS 3a3]jauyad KOMIUIEKCHOIO MPUMEHEHMs
(DPUKIIMOHHOTO IeMII(UPOBAHUS JUTS IPOCTPAHCTBEHHBIX CHCTEM.

KnroueBsie ciioBa

HeypasHoBemieHHOE 000py10BaHke, (DPUKIMOHHBIN AeMIidep.

BuOpOH30IISTOp IIPOCTPAHCTBEHHBIH BBINOJIHEH MHOTOSIPYCHBIM, COCTOSILIAM U3 TapaJUIC/IbHO
pacronoxeHHbIX 1athopme 1 Ui pasMeleHus: BUOPOU30IMpyeMoro oObeKTa (Ha YepTexe He
nokasas) miatopM 2,3 ¢ cucteMamu BHOPO3AILMTHI, Pa3MELICHHBIMH Ha IUIaTopMax M Ha
OCHOBaHMH 4.

Mexny miarhpopmamu 1 u 3 pasmereHa rwiatgopma 2 KOJBIIEBOrO THIIA, Ha KOTOPOM
pa3MelleHa CTepKHeBas BUOPOM30IMPYIONIas CUCTeMa, COCTOSAIINAs U3 YCTAHOBJICHHBIX HA Heil
npyxut 21 u 22 ¢ konbUeBbIM AuckoM 20, Ha KOTOpbIE OMUPAeTCsl CTEPYKHEBAs MOABHKHAS
CHCTEMa, COCTOSIIIAs U3 3aKPEIUICHHOTro Ha riatopmMe 1 creprkHs 5, 0XBaueHHOro THib30it 10 ¢
3aKpETUICHHBIMU Ha Hel mapHupaMu § 1 11, coeMHeHHBIMA CTEPYKHEBBIMU r1eMeHTaMu 9 1 12 ¢
mapHupamu 7 u 13, 3aKperieHHBIMU Ha KOJIBLIEBOM YIIPYTOM 3JIEMEHTE 6, JKECTKO COSANHEHHOM
¢ maropMoii 1 i pa3MerieHnst BUOPOU30IMpyeMoro o0bekTa. [Ipu 3ToM crepkeHs 5 ynpyro
coequHEH ¢ TUIaTGopMoii 3 TMOCPEICTBOM IKECTKO 3aKpEIUICHHOTO Ha HeM JwcKa 23,
COCIMHEHHOTO C OJJUIMIICOMIOM 24, OMUPAIOIIEMCS Ha OMNOPHBIA KOHWYECKUH 3JeMeHT 25
miargopmel 3. B mepudepuitnoii wactm ruratdopmbl 1, OTHOCHTENEHO OCH CHMMETPUH
TPOCTPAHCTBEHHOTO BHOPOM30JISITOpa, Pa3MeIleHbl CTepikHEBble cuctembl 14,15,16,17,18,19,
onuparomyecst Ha argopMy 2, 1o KOTOPOH, Ha Iuiargopme 3, yCTaHOBJEHA IMOpPIIHEBast
BHOPO3AIUTHAS CUCTEMA, COCTOSAIIAsL, IO KpaiiHel Mepe U3 BYX MOPIIHEeH, KaykIIblii U3 KOTOPbIX
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COJIEPKUT KOPITYC 26, C pa3MEIIEHHbIM B HEM MOIIPYKUHEHHBIM Npy»xkuHoi 30 mopisem 28 co
IITOKOM 27 1 5KHKIIepoM 29.
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Ha ocHoBaHMM 4 MpPOCTPaHCTBEHHOTO BHOPOM30JIATOpA, MOJ IUIATopMON 3 pasmelicHa
JIOTIOJTHUTEIBHAS. BHOPOAEMITI(DHUPYIONIAs CHCTEMa, COCTOSIIIAs M3 MEepH(EPHITHBIX CTEPIKHEBBIX
yrpyropemmupyronmx cucteM 31,32,33, omuparonyxcsi Ha OCHOBaHHE 4 TIPOCTPAHCTBEHHOTO
BHOPOM30JIATOPa TIOCPEACTBOM YIIPYrOAEMIIDHUPYIONIX CUCTEM 34, COOCHO PaCIONOKEHHBIX
OTHOCUTENIGHO ~ LICHTPAIBbHON  BHOPOMBOJMPYIOIIEH  CHCTEMBI, PACMOJIOKECHHOH — MEXIY
1aThopMoii 3 ¥ OCHOBaHHEM 1.

LleHTpasnbHas BUOPOU3OIHMPYIOLIAs CHCTEMA BBINOJIHEHA B BUJIC NAPAUICIBHBIX MPYKUHHBIX
aneMeHToB 35 1 36, BepXHsisl YaCTh KOTOPBIX, TOCPEICTBOM SJUIUINICONIA 37 COeMHEHA C HIDKHEH
YacTbI0 IUATGOPMBI 3, TPH STOM HIDKHSS 4acTh JUIMIICOMIA 37 MOCPEACTBOM MapHUpa 39
pasMelnieHa Ha aucke 38, yCTaHOBJIGHHOM Ha amumnconsie 40, onmparoiemcs Ha OcHoBaHue 4
HPOCTPAHCTBEHHOI'O BUOPOM30JIATOPA.

Bubpomzonstop pocTpaHCTBEHHBIH padoTAET CIEIYIOIM 00pa3oM.

Tpu xonedaHusAX BHOPOM30IUPYEMOro 00beKTa (Ha YepTexne He MOKa3aH), PACONIOKEHHOTO
Ha wiargopme 1 Kapkaca, OCHOBHBIC yHPYrHe JIEMEHTHI 6 MOJBECHOTO THIA BOCIPUHUMAIOT
BEPTUKAIIbHYIO TMHAMHYECKYIO HAarpy3Ky OT 00bekTa. [Iyisl rarieHns ropu30HTAIBHBIX KoJleOaHui
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o0BeKTa MpeHa3HaueHbI yIpyroaeMIpupyromme eMeHTs! 6,21,22,34,35,36, BBINOIHEHHBIE U3
CETYaTO CTPYKTYpBIL.

Takum 00pa3oM, BHOPOM3OIMPYIONIAs CHUCTeMa Onarogapsi M30UpaTeNbHBIM CBOMCTBAM
obecrnieurBaeT AP(HEKTUBHYIO TPOCTPAHCTBEHHYIO BHOPOM3OJLSIIAIO OOOPYIOBAHMS TIO BCEM
IIIECTH HAIPaBICHUSIM Kojiebanwii (1o TpeM ocsim X.Y, Z 1 MOBOPOTHBIE KOJIEOAHHUST BOKPYT ITHX
oceil) ¢ memrdupoBaHreM KojeOaHW HA PE30HAHCE, M TIPU PA3IMYHBIX YCIOBHSX PAOOTHI
[1,c1p.123; 2,c1p.23; 3.c1p.75; 4,c1p.43; 5,c1p.40].

Bo3MoskeH BapHaHT Koryia Ha JOTOJHUTENBHON I1aThopMme 61, yCTaHOBICHHOI HapauIeIbHO
OCHOBaHHIO 4 TNPOCTPAHCTBEHHOI'O BHOPOM30JISITOPA PACIIONIOKEH CETYAThId BHOPOHM3OJISTOP C
JIOTIOJIHUTEIIBHBIMK YTIPYTOJEMII(HUPYIOIMMH 3I€MEHTaMH, KOTOPBIA COIEP)KUT OcHOBaHue 41,
KOTOPOE PACHOJIOKEHO B CPEIHEH JacTH BHOPOHM3OISTOpAa ¥ BBHINOIHEHO B BUJIE IUIACTUHBI C
KpENeKHBIMU OTBEpPCTUSIMU 42, a ceTyarble YNpyrue 3JeMeHThl, BepxXHuil 47 ¢ BepxHei
HOKUMHOH TTaii0oi 45 v HIbKHUIA 48, ¢ HIDKHEH HAOKUMHOM MTaitooid 50, 5KeCTKO COSIMHEHBI C
OCHOBaHHEM 41 MOCPeICTBOM OMOPHBIX KOJEIl COOTBETCTBEHHO 46 u 49, mpH 3TOM B BEpXHEM
CeT4aToOM YIPYroM 3jeMeHTe 47, B LIEHTPE, OCECHMMETPHYHO PACHOJIOXKEH AeMIIep CyXoro
TPEeHWsI, BBIOJHEHHBIA B BHJE BEpXHEH HAKUMHOM MIAlOBI 45, JKECTKO COEIMHEHHOH C
LEHTPAIBHO PACTIONIOXKEHHBIM KOJIBIIOM 44, OXBAaThIBAEMBIM, COOCHO PACIIONIOKEHHBIM KOJIBLIOM
43, KOTOpBII JKECTKO COSMHEH ¢ OcHOBaHMeM 41. Mex 1y HibKHel HaXKMMHOH miaitooi 50 u
HIDKHHM CETYaThiM YIPYTHM 3JeMEeHTOM 48, pacrosioxkeH CJod BHOpOIEeMII(DHpPYHOIIEro
Marepuana 51, u3 nonmyperaHa. YIpyree cerdarbie aeMeHTbl 47 u 48 MOryT ObITh BBITIOTHEHBI
KOMOMHHMPOBAaHHBIMHI M3 CETYATOrO KapKaca, 3aIMTOr0 371acTOMEPOM, HalpUMep MOJIMYPETaHOM.
Bo3smoken BapmanT, korga BHOponeMIupyrommii Marepran 51, pacHoioeHHBIH MEXTy
HIDKHEH HaKMMHOIN maii0oii 50 M HWKHMM CeT4aThIM YIPYIMM 3JIEMEHTOM 48, BBINOJIHEH
KOMOMHHMPOBAHHBIM, COCTOSIIIM 3 TPEX MPOMEXKYTOUHBIX BUOPOIEMII(HPYIOIIHX CIIOEB.

Ceryarblii BHOPOHM3OJSATOP C JOTIONHUTEIBHBIMU  YIPYTOASMII(GHPYIOIIMMH  SJIEMEHTAMU
padoTaeT CIeayOIIIM 00pa3oM.

[pu xonebaHwsIX BUOPOM3OIMPYyeMOro 00beKTa (Ha YepTeske He MOKa3aH), PacroNoKeHHOTO
Ha BEpXHEH HaXKMMHOH mmaiibe 45, ynpyrue cerdarbie a5eMeHTsl 47 U 48 BOCHPUHMMAIOT KakK
BEPTUKAJIbHBIC, TAK W TOPH3OHTAJBHBIC HArpy3KH, OCHA0As TeM CaMbIM JMHAMHUYECKOE
BO3/ICIiCTBME HA BHOPOM3OJMPYEMBIH OOBEKT, T.€. OOECredYMBaeTCs IPOCTPAHCTBEHHAS
BHOPO3AIIKUTA ¥ 3aIUTA OT YIaPOB.

BosmoxeH BapuaHT, Korja Jemidep cyxoro TPeHHs, OCECHMMETPHYHO PACIIOJIOKEHHbBIH B
LIEHTpPE BEPXHEr0 CeTYATOro yIpyroro 3IeMeHTa 47, ¥ BBIIOJIHEHHBII B BHIE BEPXHEH HAKIMHOM
maiob1 45, J)KECTKO COEAMHEHHOM C LEHTPATbHO PACIONOKEHHBIM KOJIBIIOM 44, OIMIO3UTHO U
OCECHMMETPUYHO OXBaThIBAEMBbIM KOJIBLOM 43, JKECTKO COSMHEHHBIM C OCHOBaHHMeM 41,
JIOTIOJTHUTEIHHO COAEPIKHT YIIPYTOAeMII(UPYIOIIHIA SJIEMEHT 52, BBIIOJHEHHBIH B BUJIC BTYJIKH H
OCECHMMETPUYHO PACIIONIOKEHHBIH BHYTpU Koierl 43 u 44. KoHTtakTupyromme MexIy coOoi
MOBEPXHOCTH OIIMO3UTHO U OCECHMMETPUYHO PACIIONIOKEHHBIX Kostell 43 1 44 nemnidepa cyxoro
TpeHHSI  TOKPBITHI  (DPUKIMOHHBIM  MarepuasioM.  Bo3MokeH — BapmanT,  Korza
YIPYrofeMipupyIonmii IeMeHT 52, BBIMOJIHEHHbIA B BHIE BTYJIKH, ¥ OCECUMMETPUYHO
PpacrosoXeHHbII BHyTpH Kouerr 43 u 44 nemndepa cyXoro TpeHHsl, COIEPIKUT TIOJIOCTb, BHYTPH
KOTOpOH OCECUMMETpUYHO KonbliaM 43 m 44 nemmdepa CyxXoro TpeHHs, pPacroiIokKeH
JIOTIOTHUTEIIBHBIHN YIPYTONEMIT(UPYIOLIMIA IEMEHT 53, BBINOIHEHHBIN B BUJIE [IAIIMHIPHICCKOM
BUHTOBOM NPY>KUHBI.
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Bo3MokeH BapuaHT, KOIZla MEKIy BEpXHEH HaKMMHOM IIaii00i 45 M HIDKHEH HaKMMHON
maiboit 50 BHOPOM30MIATOpPa  PACIIONOKEHBI  JIOMOJIHUTEIBHBIC — YIPYTOAEMII(UPYIONIHC
SJIEMEHTHI TIOPIIHEBOTO THUIA, IWIMHAPHYECKHE YacTH 55 W 58 KaKI0ro M3 KOTOPBIX JKECTKO
COEIMHEHA C HYDKHEH HaKMMHOM 1maiiboii 50, a mroku 54 u 57 — ¢ BepxHel HaKMMHOM Iaitooi
45. Tlpu 3TOM MeXy cioeM BHOpozaeMIIpupyrolero Marepuaia 51, pacronokeHHOr0 MeXITy
HIDKHEH HaKUMHOM maiidoid 50 ¥ HIDKHHM CeT4aThIM YIPYTUM dJieMeHTOM 48, pa3MelieH
JIOTIOTHUTEIIGHBIN  yIIPYTONEMITUPYIONIMI JIeMeHT B Buie chepudeckoi o0onouku 56,
3aI10JIHEHHOH BUOPOIeMII(DHUPYIOIIMM MaTEPHAIIOM.

Bo3smoxxeH BapuaHT, Korma MexXIy cioeM BuOpomemngupyromero wmarepuaga Sl
PAaCIONOKEHHOT0 Ha HIDKHEH HakuMHOM mmiaiibe 50 u ocHoBaHmeM 41 ¢ KpeNEKHBIMH
oTBepcTHsIMU 42, PacIUIOXKEHBI, TI0 KpalHel Mepe JBa yIpyroaeMupyonmx seMerra 59,60
CTEP)KHEBOTO THITA.
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Knrouessie cioBa
HeypasHogelieHHOE 000py10BaHKe, PPUKIMOHHBIN emridep.

BHOpOM30IATOp TIPOCTPAHCTBEHHBI € CETYATBIME  YIPYTOACMII(QHPYIOIIUME  3JIeMEHTAMH
BBINOJHEH ¢ OOIIMM OCHOBaHKEM 50, Ha KOTOPOM pa3MeIleHBI, [0 KpaiHell Mepe TPH CeTdaThIX
YIPYroAeMnupyOImMX 3JIEMEHTa, COSAMHEHHbIX MEXTy COO0OH IOCPEICTBOM CTEpXKHEBBIX
yIpyrofeMipupyonmx 31eMeHToB 21 u 42, MapHUPHO COeMUMHSIONMX Iuiathopmy 18 ms
YCTaHOBKH BHOPOM30IMPYEMOro 0OBEKTa C YIpYroAeMrupyOIHMI CETYATHIMU SJIeMEHTAMH
TOCpEACTBOM IapHupoB 19, 20,41,43.

Mexzny CICpKHEBBIME — yHPYroAeMN(UPYIONWMMH  dreMeHTaMu 21,42 pacronoxkeHo
JeMIupyroiiee Kojblio 22, OnMparolieecs Ha HaKUMHBIC MAHObI 5 ympyroneMidupyrommx
CeTYaThIX AMIEMEHTOB. [ Ipr 5TOM BHYTpEHHSISI 9acTh AEMII(HPYIOMIETO KOJbIa 22 KOHTAKTHPYET C
JIEMITUPYIONMM KOHycoM 23, 3aKpeIUIeHHBIM CBOMM OCHOBaHHWEM Ha Tmiardopme 18 s
YCTaHOBKM BHOPOM30JIMPYEMOTO OOBEKTa, IpPU 3TOM €ro HIKHSA 4YacTh C BEpIIMHOM
KOHTAaKTUpYeT C MpYyXKMHOM 17, pacroloKeHHOM Ha MPOMEXYTOYHOM OCHOBaHMU 15,
OCECUMMETPUYHO OTHOCHTENIBHO CETYaTBhIX YIPYroAeMnupyonmx siaemeHToB. [Ipu stom
obmee ocHoBanue S0 pacIONONKEHO MApaUIEIbHO MPOMEKYTOYHOMY OCHOBaHHIO 15
COCIMHEHO C HHUM IOCPEICTBOM  CTCPKHEBBIX  YNPYTOAEMII(DHPYIONUX  SIEMEHTOB
444546,4748,49. Kaxmplii W3  ynpyrofeMnupyoImX CeT4aThiX SJIEMEHTOB COJNCPIKHUT
OCHOBaHHE 1, KOTOpPOE PACIIONIONKEHO B CPEIHEH JacT! BHOPOM3OJIATOPA M BBINOJIHEHO B BUIE
TUTACTHHBI C OTBEPCTISIMHU 2, a CeTJaThle YIpPYTHe AIEMEHTHI, BEPXHUN 7 C BepXHEH HaKUMHON
IaH00M 5 ¥ HIKHUH 8, ¢ HIKHEH HAXKUMHOM I1aiiooi 10, )KECTKO COETMHEHBI ¢ OCHOBaHHEM |
MIOCPEZICTBOM OIOPHBIX KOJIELl COOTBETCTBEHHO 6 U 9, IPH 3TOM B BEpPXHEM CETYaTOM YIPYIroM
anIeMeHTe 7, B LICHTPE, OCECUMMETPHYHO PACIONIOKEH JeMII(ep CyXOro TPEH¥sl, BBITIOIHEHHBIN B
BHJIC BEPXHEH HAXUMHOW IIAHOBI 5, KECTKO COSAMHEHHOM C LEHTPAIBHO PAaCHONIOKCHHBIM
KOJIBLIOM 4, OXBaThIBAEMbIM, COOCHO PACTIOJIOKEHHBIM KOJIBIIOM 3, KOTOPBII JKECTKO COCIHHEH C
OCHOBaHMeM 1.




Mexay HWwKHEH HaXUMHOM maii0oi 10 M HKHMM CeTYaThIM YIPYTHM 3JIEMEHTOM &,
pacrionoxeH cioil  BuOpozemngupyomero Marepuana 11, Hampumep U3 TMOJHMYpETaHa.
Bo3MoxeH BapuaHT, KOIZia OCHOBAHHE 1, PacIONIOKEHHOE B CPEHEH yacTi BUOpOM30ILITOpa U
BBINOJIHEHHOE B BUJIE TUIACTHHBI C OTBEPCTHSMH 2, YCTAHOBIICHO Ha ruiatdopme 15 nocpencrsom,
10 KpaiiHel Mepe IByX HAIpaBIIIOIMX CTepKHEN 13, KoaKCHaIbHO pa3MELIEHHBIX B OTBEPCTUSX
2 OCHOBaHMSI | KaXKIOTrO CET4aToro yHpyroaeMN(pUpYOLIEro >1eMEeHTa, IpH 3TOM MEXIy
HIoKHEH miatdopMoii 15 M HwKHEH HaXUMHOW 1aibol 10 HWKHEro Cerdaroro ympyroro
ANIeMEHTa § PACTIONOKEH YIPYrOASMII(UPYIONIMIA 7IEMEHT 14 ¢ COOCHO PaCIIONIOKEHHOH B HEM
npyxuHoii 16, Ympyrue ceryateie osneMeHTBI 7 W 8 MOryT OBITb  BBINOJIHCHBI
KOMOMHMPOBAaHHBIMH M3 CETIATOTO KapKaca, 3AIUTOTO HIACTOMEPOM, HAIPHMEp MOy PETAaHOM.

Kaknplit 13 ynpyroaeMngupyromx ceTyaTsix EMEHTOB paboTaeT CIEAYIOIIMM 00pa3oM.
[pu xoneGaHMsIX BUOPOM3OIMPYEMOTO 00BEKTa (Ha YepTeke He MOKAa3aH), PacIoNOKEHHOIO Ha
BEpXHEll HaKUMHOM Iaiibe S5, ympyrue ceTyarble 371EMEHTbI 7 M 8 BOCIPHHHMAIOT Kak
BEPTUKAJIbHBIE, TAaK W TOPU3OHTAIbHBIC HArPY3KH, OCHalNss TeM CaMbIM JIMHAMHYECKOE
BO3JCHCTBUE HA BUOPOM30IMPYEMbIA OOBEKT, T.€. OOECHEUUBACTCS IIPOCTPAHCTBEHHAS
BUOpO3aIMTa ¥ 3alUTa OT yJAapoB. BO3MOXKEH BapuaHT, KOIZa COOCHO M OCECHMMETPUYHO
CEeTYaToMy YNpPYroMy OJJIEMEHTY 8, PpaclOJIOKEHHOMY MEXTy OCHOBAaHHEM 1 M CIOeM
BHOpoemidupyromiero Marepuana 11, BHyTpH CET4aToro Ympyroro sJeMeHTa 8, pacroyioKeH
JIOTIONTHUTENBHBIN YIIPYTHiA S7IEMEHT 12, BBINOIHEHHBIH, HATIPUMED, B BUIE MPYKUHBL.

BosmoxkeH BapuaHT, KOr/a jisi TOBBIIICHUS IEMII(DHUPYFOIIEH ClIOCOOHOCTH BUOPOU30IISITOPA
TIOBEPXHOCTh TIOPIHS 4, )KECTKO COSAMHEHHOTO ¢ BEPXHEH HAXKUMHOI 11aii00ii 5, 0XBaThIBaCMast
C 3a30pOM, COOCHO PaCIOJIOKEHHOU THITB30H 3, KECTKO COSAMHEHHON C OCHOBaHHEM |, TIOKphITA
(DpUKLIMOHHBIM MaTEpPUAIIOM Ha OCHOBE MEJIH.

IMox mmardopmoit 18 mist ycTaHOBKM BHOPOM3OIMPYEMOIO OOBEKTa, B JeMII(HpPYOIIEM
KOHyce 23, 3aKperuieHHbIM CBOMM OCHOBaHMEM Ha ruiatopme 18, pacrionoxeHna BUOpooropa,
coJieprKalliasi KopIyc, KOTOpbId BBITIOJHEH B BHje HwkHEro QuiaHua 24 B ¢dopme pomba co
CKPYIVICHHBIMU YIJIAaMM HPU BEPLIMHAX, JKECTKO CBSI3aHHOTO C KOJNBLOM 28, OCh KOTOPOro
COBIIAZIACT C TOUKOH MepecedeHns IaroHanel pomoa, IprueM B HIDKHEM (JIaHLE PACIIONIOKEHBI
Kpenexuble orBepctss 27 u 30, mpyu 5TOM B KOJBLIE PAcloNOXkeH 37macTomMep 25 B BHIE
ITMH/IPAYIECKOTO JIMCKA, B KOTOPOM JKECTKO YCTaHOBJIEH KPEMEXKHBIM 27meMeHT 29 B BHIE
MIECTHTPaHHOW TIPU3MBI € pe3b0OBbIM ~ OTBepcTHeM 26  BHyTpu. [lpu  KomeOaHuMsIX
BHOPOM30JIMPYEMOr0 OOBCKTA, HAIpUMEp JBHIaTessi MOOWIBHOH MAIIMHBI (Ha YepTexe He
TI0Ka3aHO), YIPYTHiA S7IeMEHT 25 BOCHPUHAMAET BEPTHKAIGHBIE HArPY3KH, OCIa0IIss TeM CaMbIM
JIMHAMIYECKOe —Bo3JeiicTBe Ha olOmee ocHoBaHme 50, Ha KOTOPOM — pa3MelleH
PE3UHOMETAUTMYECCKUI BUOPOM30JIATOp, CofeprKalienii kopryc 31 ¢ HKHEH IUIMTOH U ¢
LEHTPAJIbHBIM OTBEPCTHEM 33, LIMIMHIPOKOHMYECKYIO KPBIIIKY 32 M MKECTKO CBSI3aHHBIE CO
CTEHKOH KOpITyca Tapeibuarble KOJbLA, BepXHee 35 U HukHee 36 U3 BUOPOAEMII(UPYIOILETro
Marepualia, Ipyu 9TOM B BEPXHEM KOJIblLie 35, OCECUMMETPUYHO LIEHTPAILHOMY OTBEPCTHIO 33,
PACMONOKEHO TOPOMAATbHOE KOMbLO 34 u3 BHOPOAEMI(UPYIOLIETO MaTepuaa MEHbIIeH
HKECTKOCTH, 4eM Yy BepxHero komplia 35. B Hwknell uyactu koprmyca 31 pacnonoixken
YIPYrOAEMII(UPYIOIIHIA IEMEHT ¢ KHHEMATHYECKOM TMapoi «BUHT - Taifkay, BBIOJIHEHHOH T10
CBOOOJIHOIM HECaMOTOPMO3SIIICH TMOcafKe, MpH 3TOM INTOK 37 BHUOPOM30JISATOpPA COCIUHSICT
KpPBIIKY 32 [y KpEIUICHHUS] BUOPOM3OJIMPYEMOro OOBEKTa C JJUIMIICOMJIOM BpallcHus 38
KUHEMAaTUYEeCKON Mapbl «BHHT - TaiiKay, KOTOI%%IIZ OXBATBIBAIOT (D)PUKIMOHHBIC HAKIAIKU. [Ipu



3TOM IITOK 37 COEAMHEH C KPBIIKOH 32 ¥ BUHTOM 39 KMHEMaTH4ECKOM Mapbl «BUHT - raifka» a
raiika 40 >KecTKO 3aKpeIUIeHa Ha KOJIBIIEBOH MeMOpaHe, PacroNioyKeHHON BHYTPH JJUIMIICOM/IA
BpallieHUs 38, TPY 3TOM HIDKHSS 4acTh AIUIMICOMAA (DUKCHPYETCsl B ILIAPOBOM OIOpE, JKECTKO
COGIMHEHHON ¢ ocHOBaHWeM 31 BuOpowmsomsTopa. [lpu KoneOaHWSX BHOPOU3OIUPYEMOTO
00beKTa (Ha YepTeKe He TOKa3aH), PacTioNIOKEHHOTO Ha KPBIIIKE 32, HUKHSS BUHTOBAs YacTh
BUHTA 39 KMHEMATHYECKOM Mapoll «BUHT - Taiika», BBIIOJHEHHOH IO CBOOOIHOM
HECaMOTOPMO3SIIE TIOCalke, B3aWMOICHCTBYeT C BHHTOBOW raiikoit 40, 4to obOecredrBaer
BpAIIICHHE YJUIUINCON/Ia BpalieHus 38 Ha IapoBOH OMope, JKECTKO COSAMHEHHOM ¢ OCHOBaHHEM 31
BUOpousosATOpa. IIpy 3TOM 3HEprusi BEpTUKAILHOIO MEPEMEIIEHHS TacUTCsl 33 CUET TPEHHS
BpalafolIeiicss 000JOYKM JIUIMINCOMIA BpamieHust 38 O (PUKIMOHHBIC HAKIAIKH BTYJIKH,
OXBaThIBAOLLEH MeprudepHifHyI0 YacTh IUIUNCOM A BPALICHUS 38 B IIIOCKOCTH €0 IPOEKLUH 110
Manoii ocu. Ilpu 1BwKeHHH BHOPOM30IMPYEMOro OOBEKTa BBEpPX IPOWCXOJUT BpallleHHEe
9JUTUIICON/A BpalleHnst 38 B 0OpaTHOM HAIPABJIEHHH TAKKE ¢ TPEHHEM €ro o (ppHKIHOHHBIC
HAaKJIaJIKH BTYJIKH, T.€. 00€CIIeUnBaeTCsl IPOCTPAHCTBEHHAsI BUOPO3aIUTa 1 3aIUTa OT YIapOB.

© 0.C.Koueros, 2022

YK 677.697
Koueros O. C.,
IL.T.H., ipogheccop,
Poccniickuii rocy napctenHslii yausepceuteT nmenn A.H.Kocbiruna,
r. Mocksa, PO

HUCCIIEAOBAHUE IVIOTHOCTU MATHUTHOI'O ITIOTOKA
JIEKTPOMATHUTHBIX MTOJIEM

AHHOTALHUS

B Hacrosiiee BpeMst 0COOCHHO aKTyalbHOW SIBISIETCS 3a71a4a 3alllUThl OT JEKTPOMArHHTHBIX
noneit.

Kirouesblie ciioBa

Pacnipenenenie II0THOCTH MATHUTHOTO TIOTOKA, NCTOUYHIKA DMI L

KoMITBIOTEphI ¥ OPITeXHUKA, KAK HCTOYHHMKHU JIEKTPOMArHUTHBIX moneit (OMII), 3aHUMaroT
ocoboe mecro. Jlnst yuera 3(dekToB, cyliecTBeHHbIX s oreparopa g0 10 MIm, B
pexomennatwsix EBporeiickoro Coro3a nprMeHsiercst cliejiyroriee TpeOOBaHHe ISl OrPAHUYCHHUSE
YPOBHEI MArHUTHBIX MOJICH:

150kHz H . 10MHz H
1 1<
j=1Hz Hl_,j j>150Hz b ’

rze Hj — HanpsKeHHOCTh MarHUTHOTO TIOJIS Ha YacToTe j;

H,j — npeienbHO 0MycTUMOE BO3ENCTBHE /T HANPSUKEHHOCTH MarHUTHOTO MO Ha YacToTe
33b=5A/m (6,25 MxTn) [1,¢c.75; 2, ¢c.34; 3,¢.87; 4,¢c.95].
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C nomomipto mpubopa «Screen Scanner 3» HPOBOIWICS O3KCIEPUMEHT B  HAyYHBIX
71a00paTOpHsIX U CTYJEHUYECKOH ayUTOPHUH MO M3MEPEHHIO IUIOTHOCTH MArHUTHOTO MOTOKA IPH
Pa3MMUHBIX YCTIOBUAX C LIETBIO aHAIM3a XapakTepa BAMsHUS ucTouHMKOB OMII Ha mrorooe
3HaueHUE IIOTHOCTH MarHUTHOTO NOTOKA.

BapoupoBaHue ycioBHit SKCIIepUMEHTA IPOBOIIOCE IO CIISAYIOIINM IIapaMeTpaM: BKITFOUCH /
BbIKITIOUCH McTOYHUK DMIT (yuer OHOBOM COCTaBISIOLICH); pacCTosiHUE 10 ncTouHnKa DMIT;
KOJIMYECTBO BKJIIOUeHHBIX ncTouHIKOB OMIT (II9BM, cm.puc.1,2).
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Puc.1. Pacnipesienenyie mioTHOCTH MarHUTHOT'O MTOTOKA B 3aBUCHMOCTH
oT paccrostHust 110 crounnka OMIT B HayuHo#t madoparopru Nel.
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Puc.2. PacnipenienieHune m10THOCTH MarHUTHOTO TIOTOKA B 3aBUCUMOCTH
OT paccTosHus 10 ucrounrka OMII B HayuHoi taboparopun Ne2.

TpenBaputesnbHbie 3aMepbl (POHOBBIX 3HAYEHHH IUIOTHOCTH MAarHUTHOTO MOTOKA BBINOJIHEHBI
npu Hepaboratoumx [IOBM u BriroueHHOM o0mem ocBelieHHH. (DOHOBbIC 3HAYCHUS
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3adukcupoBanbl B quanazone 17 - 43 uTn. [Ipu Bmouennsix [19BM MakcuMarbHOe 3HAYSHHE
cocraBuio 100 T Takum 00pa3oM, IIOTHOCTh MATHUTHOTO MOTOKA MPH BKIIFOYCHHBIX CEMU
KOMIIbIOTEepax yBemuumwiack B 3 - 4 pasza. OfHako IpU INPOBEJECHUM OKCIEPUMEHTa He
HaOJIFOIANIOCH TIPEBBILLICHHS MPEIETBHO JIOMYCTUMOTO YPOBHS INIOTHOCTH MAarHUTHOTO TOTOKA,
pasHoro 250 uTu.

CnucoK MCTOYHUKOB:

1.TapakanoB A.}O., KowderoB O.C. Cpencrsa HMHIMBHIYaIbHOM 3aIUTHI CIIAcaTess IPH
BO3JICICTBUN SNIEKTPOMArHUTHBIX Mojiel. TexHomoruu rpaxkaanckoi 6esomacHocti. 2014. Ne 39.
C.74-77.

2. Kouero O.C. 3amuTHBIA XKIWIET OT JIEKTPOMArHUTHOTO W3iIydeHust // mateHT PD na
n3o0perenue Ne 2426063. oryonmkosaso 10.08.201 1. BromereHs n3o0perenuit Ne 22.

3. KoweroB O.C.3anmTHbIe TMepyaTKH I ONEPaTOpOB, pabOTAIONMX C HCTOYHUKOM
ANIEKTPOMArHUTHOTO m3iydeHust // mareHT PD Ha m3o0pereHne Ne 2427296. OryOiauMkoBaHO
27.08.2011. Bromnerens m3o0perenmit No 24.

4. KoueroB O.C., CrapeeBa M.O., HouukoB C.A., Kymimuenko A.B. KomnosurmoHHbIi
Matepuall Juisl 3alUThl OT JIeKTpoMaruTHoro uiimydenus // [larent P® na mzoOperenne Ne
2430434. Onyonuxoano 27.09.2011. Bromerens n3o0perenuit Ne 27.

© 0O.C.Koueros, 2022

Y]IK: 3314
Koueros O. C.,
ILT.H., ipodheccop,
Poccuiickuii rocynaperensslil yausepeuter nmenu A.H.Koceiruna,
. Mocksa, PO
AKYCTHYECKAS KOHCTPYKIUSA COOPYKEHUSA
AHHOTALMS

[puBeneHpI KOHCTPYKIMH 3BYKOIIOTJIOIICHHS B IIEXE CO 3BYKOIOIIIOIIAIOIIMMI OOJIMIIOBKAMH
1 3BYKOU3OJIUPYIOIIMMH OTPayKICHUSIMH.

KiroueBblie cjioBa

Cxema 3ByKOU30JIMPYIOIIETO KOXKYXa, 3ByKOIOIJIOICHHUE.

AxycTrdeckasi KOHCTPYKIMSI Coopy»KeHust (puc.l) comepuT Kapkac mexa (Ha deprexe He
TIOKa3aH), OKOHHBIE 9 1 BepHbIe 10 poeMb! 1 Hecytwe cTeHs 1,2,3,4 ¢ orpakneHnsMu 5,6 (o
1 TIOTOJIOK), KOTOpbIEe OOJIMIIOBaHbI 3BYKOINOIIOMIAIOIIMMI KOHCTPYKIMSAMH, & TAKOKE MITYYHbIC
3BYKOIIOIVIOTUTENN 7 M 8, colepkalle KapKkac B KOTOPOM PACIOJIOKEH 3BYKONOIIIOMIAIOIIHH
MaTepuall i yCTaHOBJICHHbIE HaJl IITyMHBIM BUOPOAKTUBHBIM 000pyoBaHueM 1 1. Pazmeps! nexa:
umHa D, mmpuna W, Beicota H.

KoHctpykimst mona Ha ynpyrom OCHOBaHHHM (pHC.1) CONEPIKMT YCTAHOBOYHYIO ILIUTY 12,
BBIIOJHEHHYI0 W3 apMHUPOBAHHOTO BHOPOIEMII(GHUPYIOIMM MaTepHaloM OETOHa, KOTopas
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YCTAaHABIUBACTCA HA JIBYX, JKCCTKO CBS3aHHBIX MEXTy CO00H, 0a3oBbIX mmTax 15 um 18
MEXITHKHOTO TEPEKPHITHST TOBBIIICHHOW TNPOYHOCTH M CEHCMOCTOMKOCTH C MOJOCTSAMU
COOTBEICTBeHHO 16 m 19 wepe3 cmom BHOpomeMmdupyromero Marepuanra 14 u
TH/IPOM3OJBIIMOHHOr0  Marepuana 13 ¢ 3a3opom 17 ortHocuTensHO Hecymwmx creH 1,234
TIPOM3BOJICTBEHHOTO  ToMeIeHns.. YtoOsl  obecnieunTh  APHEKTUBHYIO  BHOPOH3OIISIIMIO
YCTAaHOBOYHOMH TUTHTHI 12 TI0 BCEM HampaBJIeHUsIM CIIOH BHOpoaeMIIHpyomero Matepraia 14 u
TUJIPOM3OJIILIOHHOTO Marepuaia 13 BBITIOJHEHbI C OTOOPTOBKOH, IUIOTHO HpWJIEraromel K
HECYILIMM KOHCTPYKLMsIM CTeH 1,2,3,4 1 6a30Boit Hecytel mmre 15 mepekphITs.

‘ 34

25 26 27 28 p,., 21

31
32

33
35

0 pye. Puc.3

Jlns TOBBIIICHHST TPOYHOCTH M CEHCMOCTOMKOCTH 3[aHui, a Takke 3(PEKTHBHOCTH
3BYKOM3OJISILIMM U 3BYKOIIOIVIOIICHHUS B 1[EXaX, HAXOMSILIMXCS TIO MEXKITHKHBIM TIEPEKPHITHEM
HOJIOCTH, MEXAy 0a30BbIMM IUMTaMU 15 ¥ 18 MEXITKHOTO MEPEeKPBITHS MPOJIOXKEH CIOH
BrOponemidupyromero Marepuaia 20, a moxocta 16 u 19 6a30Bbx wmrt 15 u 18 pacrionoxeHst
B IIIAXMATHOM TIOPSZIKC ¥ 3allOJNHEHBI BHOPOICMII(DHUPYIONIMM MAaTepHalioM, HAIpUMep
BCIICHEHHBIM TTOJMMEPOM, TOJIFATHIICHOM HITH TIOJMITPOTIAIICHOM, a CTeHbI 1,2,3,4 00MIIoBaHbI
3BYKOIOIVIOIIAIOIMMH KOHCTPYKIMSIMH.

AKycTiyecKast KOHCTPYKIUSI COOpY KeHHs! paboTaeT eIy oM 00pa3oM.

3ByKOBasi 3HEPrus OT 000pyIOBaHMs 11, HAXOAALIErOCS B IOMEIICHHH, MONaJaeT Ha CIIOH
3BYKOIOIVIOIIAIOIIEr0 MaTepuaa 3BYKOHOIOIIAIONINX KOHCTPYKIMH, KOTOPHIMU OOJIMIIOBAHBI
Hecymme creHsl 1,234 ¢ orpakaeHusMd 5,6 (1O W TIOTOJNOK), @ TAKKe IITYYHBIC
3BYKOIOIJIOTUTEN 7 U 8, colepKallke KapKac B KOTOPOM PACIIONIOKEH 3BYKOMOTIIOMIAFOIIHI
MaTepuall U KOTOpbIE YCTaHOBJICHbI HaJl IIyMHbIM oOopynoBanueM 11 . Ilepexon 3ByKoBOM
SHEPrUM B TEIUIOBYIO (AMCCHIIALMS, pACCEMBAHME SHEPrMM) NPOUCXOAUT B  IOpax
3BYKOIOIJIOTUTEIS, TIPEACTABIIOIMX cO000 MOJIeNb pe3oHatopos "I enbmrosba’.

Bubponemmndupyroras BcraBka (puc.2) st nojocteid 16 u 19 Mex Iy TaKHOTO TTePEKPHITHS
BBINOJIHEHA B BHJE LHAMMHApA 21 M3 JKECTKOro BHOPOAEMII(UPYIOLIEro MarepHaia, BHYTPH
KOTOPOrO OCECUMMETPUYHO M KOAKCHUAIBHO PACIIONIOKEH YIPYTHil CepACUHUK 22, BIOIb OCU
KOTOPOT'O YKECTKO 3aKPEIUICHBI MO BCEH [UTMHE IOJNOCTH, AEMII(UPYIOMIE JUCKU 23, TIPH 3TOM
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KpaliH1e JIMCKU 3aKPEILICHBI «3aIl0UIMIIO» C LMJIMHIPOM M3 BUOPOAEMII(UPYIOINIEro MaTepuaia,
TOPLBI KOTOPOTO, B CBOIO OYEPe/lb, PACIIONIONKEHBI «3alOUTUIIO» C OOKOBBIMU TOBEPXHOCTSIMH
0a30BOH TUIMTHL YTPYTWil CepaedHHK 22, OCECHMMETPHYHO M KOAKCHAIBLHO PACIIONOKCHHBIN
BHyTpU IpumHzapa 21 BuOponemndupyromieil BCTAaBKH, BBINOJIHEH KOMOWHMPOBAHHBIM M
COCTOSIIIIM U3 YIPYyrod dactu 27 B BUIE CTEPIKHS, U JEeMII(pUPYIOIIel YacTH, BBINOIHEHHON B
BUJIC BHEIIIHEH KOAKCHAJIBbHOM 000JI04kH 29 13 BUOPOAEMII(HPYIOILEro MaTteprasa, HanpuMep
nonuyperana. Jlemndupyrompe ek 25, KECTKO 3aKpeIUIeHHbIE 10 BCel JUIMHE YIPYroro
cepmeunrka 22  BHOpomeMI(UpYIOmEeH BCTaBKW, BBITOJHEHB! KOMOWHHWPOBAHHBIMH U
COCTOSIIMMU M3 YNPYrod 4YacTH B BUJE OMIIO3UTHO 3aKPEIUICHHBIX HA YIPYrOM CEpCUHUKE
JMCKOB 25 W3 TBEPIOro BHOPOAEMII(PUPYIOLIEro Marepuaia M ASMI(UPYIOIIEH 4acTH,
BBINIOJIHEHHOM B BHAE JuCKa 28 W3 MATKOTO BHOPOAEMI(HPYIOIMIEr0 MaTepHana.
Jemndupyrorue qucku 25 u 26, )ECTKO 3aKperUIeHHbIE 10 Beel UTMHE YIPYroro CepIevHuKa
22, pacroNOKeHbI ¢ YepeoBaHueM JKECTKUX 20 ¥ KOMOMHHMpPOBAHHBIX 25 JUCKOB. Bo3moykeH
BAPHAHT, KOl JKECTKUE JEMI(HUPYIOIME UCKH 26, 3aKpEIUICHHBIC 10 BCCH JUIMHE yIPyroro
cepieyHrKa 22 BBINOJIHEHBI B BUJE JIMCKOBOTO nepdoprpoBaHHOro kapkaca 30 M3 ympyroro
MaTepuaa, 3all0JIHEHHOTO CeTYAThIM JAeMIT(UPYIOIIM SIEMEHTOM.

Ha puc.3 mpesicrapieHa cxeMa BapHaHTa 3BYKOIOIVIOTHTENSI Haja HamOoJee IIyMHBIM
TEXHOJIOTHYECKUM 00O0pY/IOBAaHHEM, BBIIOJIHEHHOTO B BUJIE CEPUUECKOTO 3BYKOIOIJIOTHTEIIS.
3BYKOIIOIJIOTUTENb  CEPIISCKHI COMEP)KUT HKECTKUH KapKac, BBITOJHEHHBIH chepryeckoit
(dopMbl ¢ BHYTPEHHEH KOHIPYIHTHOH Kapkacy c(eprUyecKkoil pPe30HAHCHOW MONOCThio 38,
00pa3oBaHHON JKECTKOH CILIOMIHON cepruueckoll 000104kl 36, SKBHAMCTAHTHOH BHEIIHEH
nepdopupoBanHoii  cdepuueckoii  obomouke 34. Ilpu 3TOM TPOCTpaHCTBO 37  MEXIY
chepuyeckumu  obonoukamu 34 w36 3amMONHEHO 3BYKOIOMVIOIIAIONIMM MaTepHaioM, a
COEIMHEHHE BHEIIHeH repdoprpoBaHHOl chepudeckoii 0bonouku 34 ¢ 0O0beKTOM, HarpuMep
TIOTOJIKOM ~ TIPOM3BOJICTBEHHOTO  TMOMEIIEHHS,  BBIIOJHEHO  IOCPEACTBOM  YIpPYyro -
JEMIT(UPYIOLIETO dIeMeHTa 35, MO3BOJISIIOLIEro eMII(pHUPOBATh BBICOKOUYACTOTHBIE KOJIeOaHHsI, 1
MIAPHUPHO COEAMHEHHOTO C TIOJIBECKOH 32, BBIOIHEHHON B BHIE CTEP)KHS, OJIMH KOHEI[ KOTOPOTo
COCIIMHEH C IIApHUPOM 33, YCTAHOBJICHHOM Ha YIIPYroJeMII(pHUpYOLIEM dJIeMEHTe 5, a Apyroi —
COEJIMHEH C KOJIBLOM 3 1, pe/iHa3sHAYeHHBIM 151 €ro (PMKcal Ha OOBEKTe.

Coepudeckas pe3oHaHCHas! TTOJIOCTh 38 JKECTKO COEAMHEHa, C M0 KpallHel mepe, OfHON
BTYJIKOH 39 € OCEBBIM OTBEPCTHEM, BBIIOJHSIONIMM (DYHKIHMIO TOPJIOBHHBI PE30HATOpA
TenbMmronbiga, ¢ BHelHe# nepdopupoBanHoi cdeprudeckoid obonoukoid 34, a mpoctpancTso 37
MEK/ly HUIMHU 3aI0JIHEHO 3BYKOIIOITIOTHTEIIEM.

Ha puc4 mnpencraBieH BapuaHT CXEMbl 3BYKOIOINIOMIAIOUIUX KOHCTPYKLHM, KOTOPBIMU
o0nmIoBaHbI Hecynme creHbl 1,2,3,4. 3ByKomorniomaromast oOJMIIOBKa BBITONHEHA B BHIE
JKECTKOH CTeHKH | 1 nepdopHpOBaHHOI CTEHKH 2, MEXK/Ty KOTOPBIMHU PaCIONIOXKEH JBYXCIIOWHBIH
KOMOMHHMPOBAHHBIN 3BYKOIOTJIOIAIOINIA 3IEMEHT, PUYeM CIIOH 3, MPHIIETAIONIMi K JKeCTKOM
CTEeHKE 1, BBITTOTHEH 3BYKOTIOTJIOIIAFOIINM, a IPIJIETaONHi K Iep(OpHpOBaHHOM CTEHKE CIIOH 4,
BBIIONIHEH ¢ mepdoparmedi 5 W3 3ByKOOTPAKAIOIIETO Marepuana, CI0KHOTO TPOQIILs,
COCTOSIIIIETO U3 PABHOMEPHO PACIIPE/IENIEHHBIX IyCTOTENBIX TETPA3/IPOB, ITO3BOJISIOIIMX OTPaXKaTh
TMIaJAfoIIe BO BCEX HAINpPaBICHHSX 3BYKOBBIE BOJHEL llepdopupoBanHas cTeHka 2 ¥MeeT
CIIEJIyIOIHE MTapaMeTpbl nephopaLyu: uaMeTp oTBepcTrii — 3+7 MM, npoueHT nepdopatmu 10
% + 15 % , mpraem 1o opme OTBepCTUSE MOTYT OBITh BBIIIOJIHEHBI B BUIE OTBEPCTHH KPYIJIOTO,
TPEYTOJIHOTO, KBa/IpaTHOTO, NMPSIMOYT'OJIBHOIO HII POMOOBHJTHOTO POGMILSL, IPU 3TOM B Cllyyae
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HEKPYIVIBIX OTBEPCTUH B KAauyeCTBE YCJIOBHOIO [MAMETpa CIEIyeT CUMTaTh MAaKCHMAJIbHBIA
JIaMeTp BITMCHIBAEMON B MHOTOYTOJIbHUK OKPY>KHOCTH.
© 0O.C.Koueros, 2022
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MMPOCTPAHCTBEHHBII BUBPOU30JIATOP PECCOPHOI'O THUIIA
C JEMII®UPYIOLIUM YCTPONCTBOM

AHHOTAIHS

B macrosmiee Bpemsi 0COOGHHO aKTyalbHOM SIBISETCS 3aavya KOMIUIEKCHOTO HPUMEHEHHS
(DPUKIMOHHOTO JIeMII(PUPOBAHHMS [T IPOCTPAHCTBEHHBIX CHCTEM.

KuroueBsie ciioBa

HeypagrogeriieHHOE 000pyI0BaHkE, (PPUKIMOHHBIH JeMIidep.

I1pocTpaHCTBEHHBIH BHOPOM3OMIATOP PECCOPHOTO THIA C IEMII(EPOM PACTIONONKEH MEXIY
matdopMoit 28 I YCTAHOBKM BHOPOM30JHPYEMOro 0ObeKTa (Ha depTeke He IMOKazaH) W
TPOMEKyTOUHOH TIIaTdopMoii 33, yCTaHOBNEHHOH MeXIy OCHOBaHHeM 35 u rmiatopMoit 28.
Mexny mrarhopmamu 28 1 33 TOCPEICTBOM CTEPIKHEBBIX YIPYTOASMIIPHUPYIONIX CHCTEM
30,31,32 yCTaHOBIEH NPOCTPAHCTBEHHBI! BHOPOHM3OIISTOP PECCOPHOTO THIIA C JTEMI(pEpOM, HpH
5TOM Ha OCHOBAaHWM 35 pasMelleH BapwaHT memmgupyromero ycrpoiictea 10. Mexmy
OCHOBaHMEM 35 ¥ TNPOMEXKYTOUHOH IUaT(opMoil 33 YCTAHOBIEHBI YHPYTOAEMII(HPYIONIHE
91eMeHTsI 33,34 Npy>KUHHOTO TUIIA.

BuOPOH30ITOp peccopHBIi ¢ AEMII(hepOM COCPKUT OCHOBAHHE |, BRIMIOIHEHHOE B BHJIE IBYX
TAPAJUIENEHBIX YTOJIKOB, XKECTKO COCIMHEHHBIX MEXITY COOOH CO CTOPOHBI, IPOTHBOMOIOKHON
OTIOPHOMY Y311y 6, TOCPEACTBOM YIOPHOM IUITHI 4, K KOTOPOW KPEIHUTCS YIPYTHi 2eMeHT 2
PECCOPHOro THIa TOCPEICTBOM KPBILKKA 3 ¢ MOMOIIBIO, 110 KpaiHel Mepe JBYX BHHTOB S,
PACIIONOXKEHHBIX TI0 [IMPHHE YHPYTOro JIeMeHTa 2, TPH 3TOM LIMPHHA YIPYTOro JeMeHTa 2
PECCOPHOrO THIIA MEHBIIC IMPHHBI OCHOBAHMS 1. OMOpHBIA y3en 6 CONEpXKUT CTEp)KEHb & ¢
PE3b0OBBIM  KOHIIOM, (PHKCHPYIOIMM BHOPOM3OJIMPYEMBIil OOBEKT MOCPEICTBOM TaiiKH, H
MMEIOIIMM TIOTyC(HEPIUECKYO TONOBKY 9 JUIst KOHTAKTA ¢ KOHHYECKOH TTOBEPXHOCTBIO B YIPYTOM
anemente 2. OnopHbId y3en 6 (UKcHUpyercss Ha ynpyrom 3JieMeHTe 2 ¢ MOMOIIBI0 BHUHTA 7,
BBEPHYTOr0 B moiycepudeckyto TonoBky 9 crepkust 8. i MOBBILCHUS AeMI(UPYIONICH
CIIOCOOHOCTH CHCTEMBI BUOPOH3OIISIIME B LIEJIOM MEK/Ty OCHOBAHHEM | U YIIPYTHM JIEMEHTOM 2
PECCOPHOTO THMA pa3MelieHo JemMrupyroiee yerpoiicto 10 (Ha ocHoaHu 35).

Tlpr BBIHYXICHHBIX KOJIEOAHHMSX BHOPOM30JIMPYEMOro OOBECKTA, YCTAHABIMBAEMOTO Ha
OTOPHBII y3ed 6, BO3HUKAET MHAMUYECKasl PeaKlys, KOTOpasi TaCHTCS YIIPYTHM 3JIEMEHTOM 2
peccopHoro THma. ['OpH3OHTANBHAS COCTABJIONIAS, BO3HHMKAIOMIAS HPH padoTe YIpPYroro
ANIeMEeHTa 2 PECCOPHOTO THTIA KOMIICHCUPYETCSl B OTIOPHOM Y3JIe MOTycepruyecKoid TOIOBKOH 9
cTepkHs 8, 00ECHCUMBAIOIIMM IIPOCTPAHCTBEHHYIO BUOPOMBOJILIMIO HA BBICOKHMX YacTOTaX.
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PerymnupoBka BbICOTBI BHOpPOM30JIMPYEMOro OOBEKTa IPOM3BOIAMTCS 3a CHET CTEpXKHA § C
Pe3b00BBIM KOHLIOM, COJIEPIKAIIMM YHOPHYO TalfKy U KOHTpraiky.
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DuKcalys OMOPHOTro y3/1a Ha YIPYTOM JIEMEHTE 2 OCYIIECTBILICTCS OCPEICTBOM BUHTA 7,
SIBISIFOLIETOCS TAKXKE OIPAHMYHMTENIBHBIM YHOPOM IPHU  OOJNBIIMX aMILUIMTY/AX KOJICOaHHIA.
BosmoxxeH BapwaHT Korja aemidupyromiee ycTpoicTBo 10 BBINONHEHO B BUIE NPYKHHBI C
CETYaTBIM JIEMIT(PEPOM.

Jemngupyroree yctpoiicto 10 COIepKUT KOPITyC, BBITTOIHEHHBIN B BUIIC BEPXHEH 1 HIDKHEH
HaXUMHBIX a6 11 u 17 ¢ Oyprukamu 15 1 pe3b0OBbIME OTBEpPCTHSAMH 16, MEXITY KOTOPHIMH
3aKpervieHa IAIHHIPHIecKas BUHTOBas pykuHa 14. Haxumvasie maiios! 11 1 17 BeIoIHEHE! ¢
BHHTOBOI! HApE3KOH, B KOTOPYIO BXOJST BUTKY NPYIKUHBI, HOKMMAEMbIC INTOCKIMU MIaibamu 12
u 18 uepe3 BuHTHI 19. BHyTpH npyxunbl 14, COOCHO M KOAKCHATBHO €, pa3MelleH CeT4aThlit
nemripep 13, BBIONHEHHBI B BUIAE IMIMHIPUYECKOW BTYJIKA M3 OOBEMHOIO CETYaToro
HEPEIUICTCHIS, M Pa3MEICHHOTO BHYTPH Hee JeMI(epHoro ycrpoicrsa 20 CyXoro TpeHHS,
peryaupyomero KoaG@GuIueHT TpeHust B 3aBHCUMOCTH OT IIPHKJIAJBIBAEMOI BHOPALMOHHOM
Harpyskn. [lemmnideproe ycrpoiictBo 20 COCTOMT M3 THIB3BI 21, BBINOIHEHHON M3 JKECTKOTO
YIPYTO - AeMII(QHUPYIONIEro MaTeprania, HalnpuMep TUMA «ATaT», B IEHTPAIEHO 9acTU KOTOPOH,
[0 ee BHYTpEHHEMY JMaMeTpy 3aKperuieHo mnpodwibHoe aemndupyomee Koislo 24,
BBINOJIHEHHOE M3 J1aCTOMEpA, HAIpHMep JIMTheBOro nommyperana. Kombio 24 mmeer npoduib
CeUeHHWS B BHJC [BYX OIIO3UTHO PACHOJOKCHHBIX ITOBEPXHOCTCH YCEUCHHOIO KOHYCa,
CXOJIAIMXCS B IEHTPAIBHOM 4acTH KoJblia 24 CBOMMM OCHOBAHUSIMM MEHBbIIero amerpa. Han
MOBEPXHOCTSIMU  OOJIBIIMX OCHOBAHMI KOHMYECKUX IIOBEPXHOCTEH Koubla 24 pacronoKeHbl
JwmcKkd 22 1 23, 3aKpelUieHHbIe MOCPEICTBOM INTOKOB 25 M 26 B pe3bOOBBIX OTBEpCTHAX 16
COOTBETCTBEHHO BEpPXHEH M HIDKHEH HAXKMMHBIX 11ai6 11 u 17.

Bosmoxken BapuaHT, Korga Mexay muckamu 22 u 23 pemmdepHoro ycrpoiictBa 20,
3aKpEIUICHHBIMH TIOCPEACTBOM IITOKOB 25 1 26 B pe3b0OBBIX OTBEPCTHSX 16 COOTBETCTBEHHO
BepxHel 11 1 HkHel 17 HOKUMHBIX a0, BHYTPH MPOPUITBHOTO JeMII(pUPYIOIIero Koblia 24,
PAacIIoNIOKeH JIOTIOTHATEIBHBIN IeMITHPYIONHI dIeMeHT 27.

Ceryarblii remrdep 13 uMeer OMHAKOBYIO BBICOTY h ¢ 4acThiO IMJIMHIPUYECKOH BHHTOBOM
MPY)XUHBI 14, pacrioyoeHHOW MeXIy HaKMMHBIMU miaidamu 11 u 17, mpudem OTHOIICHUE
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HapyxHoro juamerpa D cerdaroro nemmdepa 3 K e€ro BeicOTe h, HAXOAUTCS B ONTUMAILHOM
unrepsaie Bemmand D /h=0,73...1,05.

[py>xuHa ¢ cerdatsM AemripepoM paboTaeT CleayonmM 00pa3oM.

ITpu KoneOaHMSIX BUOPOH3OIMPYEMOTo 00BEKTa, KOTOPBIH KPEIUTCS HA OJHON W3 HAXKUMHBIX
mai6 11 u 17 (Ha yepTexke He MOKa3aHO) IWIMHAPHYECKAs BUHTOBAS TpyXHHal4 M cerdarslii
nemndep 13 BOCIPUHMMAIOT KaK BEPTUKAIBHBIE, TAK U TOPU30HTAIBHBIEC HArPY3KH, OCIA0IIs TEM
CaMbIM JIMHAMUYECKOE BO3JICHCTBHE HA BHOPOHM30IMPYEMBbIi OOBEKT, T.e. 0OCCIICUMBACTCS
[POCTPAHCTBEHHAs BUOpO3alllMTa W 3allUTa OT Y/JapoB. Bapbupysi IUIOTHOCTBIO CETYATOM
CTPYKTYpbl ceTdatoro jemmdepa 13, MOXKHO OCYIIECTBIATH B ONpEENCHHBIX Hpeenax
HACTPOMKY PE30HAHCHOW YacTOThI BHOPOM3ONISITOpA. PasMellieHHOe BHYTPH HEro JeMIipepHoe
yerpoiictBo 20 cyXoro TpeHus, IO3BOJISIOIIEE PEryJaupoBath KOd(PQHUIMEHT TpeHus B
3aBHCHMOCTH OT TPHUKJIAJIBIBAEMON BHOPALIMOHHON HArpy3Kd IIOBbIIACT 3((HEKTHBHOCTD
BHOPOM30JLIIMY B PE30HAHCHOM DPEXIME 33 CUET KOMIUIEKCHOIO JeMI(pHPOBAHMUS, KOTOPOE
OCYILIECTBIIACTCS 32 CYET HAIMYUs OOBEMHBIX MOBEPXHOCTEH TPEHHUsI BTYJIOK, BHITIONHEHHBIX U3
00BEMHOIO CeT4aToro MeperuieTeHus, YNpyro - JeMI(pUPYIOIIEro MaTepuaia, HarpuMep
JIMTBEBOTO MOJMypeTaHa, a TakkKe I03BOJISIET TacUTh YJAapHbIE HArpy3Kd Ha CHCTEMY
BUOPO3alUThL. JIOMOMHUTENBHBIA AeMIIQUPYIOIIHH ieMeHT 27 YBEIMUIMBaeT JeMII(pUpOBaHUe
Ha PE30HAHCE U TIOBBILIACT TeM CaMbIM 3()(PEKTUBHOCTb BUOPOU3OIIALIME CHCTEMBI B LIETIOM.

Bo3MmoxkeH BapHaHT, KOTJa MEXAy BEpXHEH M HIDKHEH HaKMMHBIMU Imaiibavu 11 u 17 u
JIOTIOJIHUTEIIBHBIM  JIEMII(UPYIOIM 3IEMEHTOM 13 yCTaHOBIIEHB! JOTIOJHUTENbHbIE YIPYTHe
SJIEMEHTBI, IPEIOTBPALIAIOIINE PE30HAHCHBIC SBICHHS JOTOIHUTEIBHOIO JIEMI(HPYIOIEro
areMeHTa 13 (Ha yepTerKe He MOKa3aHo).

Bo3moxxeH BapuaHT, Korja (pUKIMOHHAs CMa3Ka MEX/Ty SKBHIAMCTAHTHBIMH [TOBEPXHOCTSIMU
TIPOQHITEHOTO AeMII(UPYIOIIEro KoJbiia 24, pacriosioyKeHHOTO B IIEHTPAILHO YacTH THIIB3bI 21 1m0
€e BHYTPCHHEMY JHMaMeTpy M JIOTIOJHHUTEIBHOrO JIeMII(UPYIOIero siemeHra 27,
PAaCIIONIOXKEHHOTO MEXKIy wckamu 22 u 23 jemrgepHOro YCTPOKCTBA, 3aKpeIUICHHBIMH
TIOCPEZICTBOM IITOKOB B Pe3b0OBBIX OTBEPCTHSAX COOTBETCTBEHHO BEPXHEH M HIKHEH HAKMMHBIX
IIai0, BBIIOIHEHA W3 CIICYCHHOTO (DPHUKIMOHHOIO MaTepuala Ha OCHOBE MEMH, COACPYKALLEro
LIMHK, 7KeJ1e30, CBUHELL, TpauT, BEPMUKYJIUT, MEJlb, XPOM, CypPbMY M KPEMHHIA, ME/Ib - OCTAIBHOE.

© 0.C.Koueros, 2022
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Koueros O. C.,

JL.T.H., ipogheccop,
Poccwuiickuit rocynapctsennslii yausepeuteT umenn A.H.Kocbiruna,
1. Mocksa, PO

JIBYXKACKATHBII ITPOCTPAHCTBEHHBII BUBPOU30JISAATOP
CO CTEP)XHEBBIMU 3JIEMEHTAMMU

AHHOTALUS

B Hacrosiiee Bpemsi 0COOCHHO aKTyaJIbHOM SIBIISETCS 3a/ja4a KOMIUIEKCHOIO HMPUMEHEHMs
(DPUKLMOHHOTO JIeMII(pUPOBAHHMS [T IPOCTPAHCTBEHHBIX CHCTEM.

Krouessle cioBa

HeypaBHogelieHHOE 000py10BaHKe, PPUKIMOHHBIN Aemidep.
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IIpocTpaHCTBEHHbI ~ BUOPOM3OMATOP  CO  CTEPXKHEBBIMM  OJIEMEHTAMU  COICPKHT
JIByXKACKaJIHbIIl KapKac C CHCTEMOH CTEp)KHEBBIX O3JIEMEHTOB, pPa3MCIICHHBIA Ha 0OIIeM
OCHOBaHMH | ¥ IIApPHUPHO COEMMHEHHBI C, MO KpaiiHeH Mepe IByMs OCHOBHBIMU
YIPYTOAEeMII(GUPYIOMMMH JIEMEHTaAMH TPOCTPAHCTBEHHOTO BHOPOM3OMATOpa. BepxHss dacTh
Kapkaca IPOCTPAHCTBEHHOTO BHOPOM30ISITOPA CO  CTEP)KHEBBIMH ONIEMEHTAMH  COZCPIKUT
mardopmMy 2 [T pa3MelleHUs Ha € BHEIHEH TIOBEPXHOCTH BUOPOHM30IMPYEMOro o0bekTa (Ha
yepTexe He IOKa3aH). BHyTpeHHsAs MOBEPXHOCTb ILIAT(GOPMbI 2 LIAPHUPHO COEAUHEHA C
CUCTEMOH CTEpXKHEBBIX JJIEMEHTOB, KOTOpasl BBINOJIHEHA ABYXKACKAIHOW, IPU TOM BHELIHUI
KacKaJ| BBINOJIHEH U3, 10 KpaliHel Mepe M3 JIByX OCHOBHBIX 271eMEeHTOB 12 u 13 crepiHEBOro
THIIA, BEPXHsS YacTh KKAOTO M3 KOTOPBIX mocpencTBoM mmapHupoB 10 u 11, coemunena c
BHYTPEHHEH MOBEPXHOCTBIO Twiatdopmsl 2 [1,6.25 - 29; 2,¢.35; 3.¢.15; 4,¢.22; 5,¢.49; 6,¢.89; 7.c.
47].

Kaxnplit u3  ynpyroaeMngupyrommx dSIeMEHTOB MPOCTPAHCTBEHHOTO  BHOPOU30IITOPA,
pa3MeIeHHBIX Ha OOIIeM OCHOBAaHWH 1, CONEP)KUT OCHOBaHWE 3 B BHJE HWDKHEH IUIHTHI C
IEHTPAIBHBIM OTBEPCTHEM, OOKOBYIO IMJIMHIPHIHECKYIO CTEHKY 7 ¢ oTBepcTHsiMH. Kpbimka 6
BBINOJIHEHA C [IMHAPHYECKAM OTBEPCTHE M C HIDKHEH pe3bOOBOM YacThblO. YTIPYTHid JIEMEHT
COCTOUT, MO MEHbILEH Mepe M3 JBYX TapenbuaTblX Kojel 4 M 5 U3 31acToMepa, BHYTPEHHI
MOBEPXHOCTb  KOTOPBIX B3aUMOJEHCTBYET C ILIGHTPAIbHOW BTYJIKOH C IMIMHAPHYECKUM
OTBEPCTHEM, B KOTOPOM pPa3MeleH JUIMICOU]] 8 BPAILECHUS CUCTEMbI CTEP)KHEBBIX JIEMEHTOB
TIPOCTPAHCTBEHHOTO BUOPOM30IISTOPA.

Ha oOmem ocHoBaHMM | MPOCTPAHCTBEHHOTO BHOPOHM3OMATOPA, Ha KOTOPOM YCTAHOBIICHBI
OCHOBHBIE YIPYTOJIeMIT(QHUPYIOIME IEMEHTBI, CUMMETPIYHO OTHOCHTENFHO MX OCHOBAaHHH 3
pasMelleH yIpyruii jieMeHT 19, jKeCTKO M OCECUMMETPUYHO COEIMHEHHBI ¢ KOHMYECKOH
ruie30il 15, ocHoBanue 20 KOTOpOM KOHTAKTHPYET C KPBILIKOW 6 yIPyroaeMrQupyromux
9IIEMEHTOB.
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B xpbiiikax 6 ynpyroaeMnQupyonmx 31eMeHTOB PaCIIONOKEHb] AILIANICOM/IbI BpalleHus § U
9, COeNMHEHHBIE CO CTEPXKHEBBIMU 2leMeHTaMu 12 1 13, BepxHssl 4acTh KOTOPBIX COEUHEHA
nocpecTBOM HapHUpHbIX orop 10 u 11 ¢ miatdopmoii 2 11 BUOPOH30IMPYeMOro 00BEKTa.

Konnueckass twms3a 15 coemuHeHa co cepruecKod TMOBEPXHOCTBIO 14 mocpencTBoM
nieprePHITHOrO KOJIBLIEBOTO AteMeHTa 16. [Tpu 3TOM BepXHSst yacTh ChepruUuecKoi MOBEPXHOCTH
14 coenuuena ¢ iathopMoii 2 it BAOPOM30JIMPYEMOT0 OOBEKTa, & HIDKHSSL YacTh YITHPACTCS B
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NPY)KUHHBIA BHOpOM30ITOP 19 TOCPEACTBOM CErMEHTHOrO sreMeHTa 17, 3amofHEeHHOTo
BHOpOIEMITQUPYIOIMM MaTepraioM 18.

TpocTpaHCTBEHHBII BHOPOM3OIISITOP PAOOTACT CIICIYIOMIMM 00pa3oM.

ITpu xoneOaHUsAX BUOPOU3OIUPYEMOTrO OOBEKTA, YCTAHOBICHHOIO HA BHEIIHEH MOBEPXHOCTH
wiaTopMbl 2, CTEpKHEBBIC EMEHTHI 12 u 13, pacronokeHHble B NEpUPEPUIHON 4YacTH
BOCHPHHIMAIOT BEPTHKAIBHBIC HATPY3KH, OCIA0JII1 TEM CaMbIM JUHAMUYCCKOE BO3/JCHCTBHE Ha
TEpeKPEITHA 3NaHMI WIM OOPT JIeTaTeNbHOTO amiiapara I MOOWIBHOTO TPAHCIIOPTHOTO
cpezicTBa. I'opr3oHTaNbHbIE KONEOAHHs TacATCs 38 CYET HECTECHEHHOTO PACTIONOKEHNs YTIPYTroro
9IEMEHTa, 4TO JAeT €My OIPENCICHHYIO CTEHeHb CBOOOABI KONEOaHWIl B IOPHU3OHTAILHON
IJTOCKOCTH, a TakoKe IMIAPHUPHO 3aKPEIUICHHBIX HA BHYTPEHHEH IOBEPXHOCTH IUIAT(OPMEI 2
CTEPIKHEBBIX IeMeHT! 12 1 13, uto obecreunBaeT yCTOHYMBOCTE BUOPOU30JIMPYIOLIEH CHCTEMBL
TP TOPU30HTATEHOM BO3/IEICTBAN BHOPOH30IMPYEMOT0 OOBEKTa.

Crnmcok JIMTepaTypbl:

1.KoueroB O.C. Akycruueckuii rasonpombiBatesib // [Tatent PO Ha n3obpererne Ne 2360728.
Ony6mkosano 10.07.09. bromiereHs u3o0perenuii Ne 19.

2. KoueroB O.C. Akycruueckuii ckpy0oep // Ilatenr PD na wm3o0Operenne Ne 2361647.
Ony6mkoBano 20.07.09. bromereHs u3o0perenuii Ne 20.

3.KoueroB O.C. Konnuecknii opcyHounsiii ckpy6oep // Ilarent PO na m3o0perenme Ne
2361648. Omyomuxosano 20.07.09. bromnerens nzooperennii Ne 20.

4 Kouero O.C. CeryaTblif TOPH3OHTAIBHBIA (QIIBTP C AKYCTHUYECKHM PACIIbL SKUAIKOCTH //
Tarent PO Ha uzobpererne Ne 2356602, OnyomkoBaHo 27.05.09. bromierens n3o0perenuii Ne
15.

5.Kouetor O.C. YcrporicTBo mist MOKpoid mbuierazoounctk / [Tarent PD Ha n3obpererne Ne
2394630. Omry6muxoBano 27.07.09. bromnerens nzooperenuii Ne 20.

6.KoueroB O.C. dopcyHounsri ckpyodep Koueropa // Ilatent PO na m3o0perenue Ne
2389531. OnyomkoBano 20.05.09. BromiereHs n3o0perenuit Ne 14.

7. KoueroB O.C. @opcyHounsiii ckpyodep // Ilarenr PO na mzoOperenue Ne 2411061.
Ony6mukosaso 10.02.11. Bromerens n3obperenuii Ne 4.
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KinoueBnble c10Ba

HeypaHoBeleHHOE 000y I0BaHue, PPUKIIMOHHBIN IeMII(ep.
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IpocTpaHcTBEeHHBII BHOPOM30JATOP CO CTEP)KHEBBIMH 3JIEMEHTAMH  COZIEPYKHT ~KapKac,
pa3MeIEeH B Ha OOIeM OCHOBaHMM 57, TapauleNlbHO KOTOPOMY Ha TPOMEXKYTOYHOM
wiatopme 56 pasMeliieHa IPOCTPAHCTBEHHAS! CHCTeMa BUOPOM3OJIALNY, BHITIONHEHHAS B BUJIC
MIPOCTPAHCTBEHHON JIBYXKACKA/IHOM CHCTEMbI CTEp)KHEBBIX SJIEMEHTOB, NPH 3TOM BHELIHHH
KAacKaJl BBIIOJHEH U3 OMIO3UTHO PA3MEIICHHBIX OTHOCHTEILHO MPOMEKYTOUHOTO OCHOBAHHS 12
CTEP)KHEBBIX 3JIEMEHTOB: BEpXHEro 13, MIapHUPHO COEIMMHEHHOTrO ¢ ruiatopmoii 11 1 HIbKHETrO
14, mapHUPHO COENMHEHHOTO C KPBIIKOW | HIDKHEro yIpyroaeMIdHUpyomero 3yeMeHTa
HPOCTPaHCTBEHHOro BUOpom3ossiTopa. [lmardopma 51 it pasmerueHuss BUOPOH30IHPYEMOro
00BbeKTa (Ha YepTexe He NOKa3aH) ONUPACTCs Ha SILUTMIICOU]] BpaIleHUs 52, KOTOpbIi Oazupyercst
Ha 1iardopme 11 ABYXKAcKajHOM CHCTEMBI CTEPKHEBBIX 3JIEMEHTOB, KOTOpas MOCPEICTBOM
CTEpP)KHEBBIX  YNPYrOAEMI(HPYIONMX SJeMEeHTOB 53,5455 IIapHHpHO COEAMHEHa CO
CTEP)KHEBBIMU 3JIeMeHTaMu 17 1 18, pacronoxeHHbIMU MeXTy 1iatdopMoii 11 u Kpbikoit 1
HUDICHe20 YIPYTOAEMII(UPYIOIIETo IEMEHTa, Pa3MEIICHHOTO Ha IPOMEXKYTOUHOH miatdopme 56
MPOCTPAHCTBEHHOTO BUOpom30isTopa. Kaknplii M3 cTepKHEBBIX reMeHTOB 17 u 18, HinkHss
YacTh KOTOPBIX JKECTKO COSAMHEHA C KPBIIKOK | HIKHEro ynpyroieMIipupyomiero »eMeHTa, a
BEPXHssI YacTh MLIAPHUPHO COEIMHEHa C BHYTPEHHEH MOBEPXHOCTBIO Iuiardopmel 11 it
YCTaHOBKH BHOPOM30JIMPYEMOT0 00BEKTA, COIEPIKUT KOPITYC 23 ¢ OCECUMMETPUYHO U OIIO3UTHO
pacroNIOKEeHHbIMM ~ TIPY>KHMHAMH: BepXHeH 25, pa3MeIleHHOW B BepxHed rwie3e 24,
YCTaHOBJICHHOW MO TIOCAJIKE CKOJIBAKEHHS B BEPXHEH 4acTH Kopiyca 23 M COCAMHEHHOH C
BEPXHUM YopoM 21, 1 HinkHel npykuHbI 29, pa3MelleHHOH B HIDKHEH yacTu Kopiryca 23 Mexty
HIDKHAM 22 YIIOPOM W HIDKHUM JIMCKOM 26 TEeMIT(UPYIOIIEro 3IeMEHTa, BBIIOHEHHOTO B BHIE
SIUHIICONAA 28 BpAIICHMS, PACIOIOKEHHOTO MEKTYy JIOKEMEHTaMH 27, COeIMHEHHBIMH C
JICKaMU 26, B KOTOPbIE YITHUPAIOTCSI BEPXHsIsA 25 1 HUKHSS 29 MPYKUHBL.
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Ha Bepxuem ymope 21 u HyokHeM 22 3aKperuieHs! cdeprudeckue 3meMeHTs! 30 i CoeTMHEHNs
C LIAPHUPHBIM MEXaHM3MOM. OJUIMIICOMJ BpalleHus 15, pacrnonokeHHblif B omopax 2 u 16
OIHUpAaeTCs Ha KPbILIKY | BUOPOM30JI4TOpa, PACIIONOKEHHOIO Ha IPOMEXKYTOUHOH I1ardopme 56
M COZIEPKUT OCHOBAHHUE 3 C yIPyroAeMIpUpyONmMe rpokiaakamu 19 u 20, cOeAMHEHHBIMH C
[aKeTOM YHPYIUX 2JIEMEHTOB 7,8,9, pacHONOKEHHBIX 10 TPaeKTOPUHM OCECUMMETPUYHBIX
KOHLIEHTPUYHBIX OKPY)KHOCTEH B IPOMEXKYTOUHOM 3JIEMEHTe 4, HMEIOLIeM IEeHTpaIbHOe
oTBepcTHE 5 U Tpopesu 6 s PUKCAIMK YHOPYTUX 3JEMEHTOB 7,8,9, Tpu 3ToM (opma ceueHust
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YIPYIUX 3IEMEHTOB BBINOJHEHA MHOIOYTOJIBHOM: TPSIMOYTOJBHOM, WJIM KBaJpAaTHOH, WM
TpaNeUMUAATBHOM, WM OIKCHIBAGMONW KPUBBIMH BTOPOTO TIOpS/IKA, HANPUMEP, B BHJC
OKpPYKHOCTH, OJJUIMIICA, THUIEpOOIbI, Mapadoibl, ¥ B BuIe uX KoMmOuHaiuu. OTHOIICHHE
JKECTKOCTEH YIpyrux 3JIeMeHTOB 7,8,9 BO3pacTaer OT LieHTpa K nepudepni, 4To JIeNaeT CHCTEMY
BHOPOM3OJISIIIMK  paBHOYAcTOTHOH, T.e. C; > Cg > Co. B kpbimike 1 BbImonHeHa cepryeckast
BoleMKa 10, MMeroIas MOBBIIEHHYIO TBEPAOCTh (HANpPHMEp, B PE3YJbTaTe 3aKajlKH TOKAMH
BBICOKOH YacTOTBI), B KOTOPOH HIDKHEH YacThiO depe3 YNpyroAeMI(UPYIOMI CerMeHT 2
pa3MelleH JUIMICON]] BpalleHust 15, BepXHss 4acTh KOTOPOro pa3MelleHa B JokemeHTe 16,
coemmHeHHOro ¢ twiatdopmori  11. BHyTpeHHmi Kkackaj Kapkaca IPOCTPaHCTBEHHOTO
BHOPOM3OJISITOPA  PACTIONIOKEH MEXKJIY BHEIIHUM KACKaJOM CTCPKHEBBIX OJJIEMEHTOB H
SJUTUIICOMIOM BpallleHHst 15, ¥ BBINOIHEH B BUJIE 110 KpaliHel Mepe IBYX CTEpPXKHEBBIX HIEMEHTOB
17 m 18, HWKHAI YaCTh KOTOPBIX JKECTKO COENMHEHa C KpBIIKOW |  HIDKHETo
YIPYroAeMn(upyIOIIEero 3IeMeHTa, a BEpXHss YacTh IIAPHUPHO COCIMHEHA C BHYTPEHHEH
MOBEPXHOCTHIO I1aTdopMbl 11 U1 ycTaHOBKM BUOPOU30IIMPYEMOTrO OOBEKTA.

Bremmsit  moBepxHocTh IutatopMmbl 11 mpermHasHadeHa UL pa3sMEICHUS AJUIMIICOHA
BpallleHuss 52, NPHU 3TOM BHYTPEHHsSI TIOBEPXHOCTH IUIAT(OPMbI TOCPEICTBOM IIAPHHUPOB
53,54,55 coemmHeHa cO CTEpKHEBBIMU JIEMEHTaMH, PACTIONOKEHHBIMI MEKTy Iuiatdopmoit 51
JUTsL pa3MelLieHHs] BUOPOU30JIPYEMOro 00OBEKTa 1 IPOMEXKYTOUYHOM Iu1atdopmoit 56. Kaxprit u3
CTCP)KHEBBIX ~ JJIEMEHTOB COJICPKMT KOpmyc 23 € OCECHMMETPHYHO U OIIO3UTHO
pacroNOKeHHBIMU  TIPY’KMHAMM:  BepxHed 25, pa3MmelleHHOH B BepxHell ruibse 24,
YCTAQHOBJIEHHOM IO TOCAJIKe CKOJNBKEHMSI B BEpXHEW wacTu Kopiyca 23 U COeIMHEHHOH ¢
BEPXHUM yriopoM 21, i HYDKHEH TPy »XuHBI 29, pa3MeIIeHHOH B HIDKHEH JacTy Kopityca 23 MexIy
HIDKHEM 22 yIIOPOM U HIDKHUM JUCKOM 26 NeMII(HPYOIIEro 3IeMEHTa, BBITOJHEHHOTO B BUJIC
SJUMIconaa 28 BpalllEHUs], PACHOJI0KEHHOTO MEXIYy JIOXKEMEHTaMU 27, COeIMHEHHBIMH C
JICKaMH 26, B KOTOPBIE YITHPAIOTCS BEpXHs 25 1 HIkHstA 29 nipysxuHbl. Ha Bepxuem ymope 21 u
HIDKHEM 22 3aKperuieHbl chepudeckie dmeMenTsl 30 st coenunenus ¢ miardopmamu S1 u 56.
Ipn xoneGaHmsAX BHOPOM30IMPYEMOro OOBEKTa, YCTAHOBICHHOIO Ha BHEIIHEH MOBEPXHOCTH
mwiathpopmel 11, Taker ynpyrux aieMeHToB  7,8,9, pAacCIONOKEHHBIX MO TPACKTOPUH
OCECHMMETPUYHBIX ~ KOHIIGHTPHYHBIX ~ OKPYXKHOCTEHl B  IIPOMEXYTOYHOM snemeHte 4
BOCIIPUHMMAET BEPTHKAIbHBIC HArpy3KH, OCIadisis TeM CaMbIM JIMHAMUYECKOE BO3/ICHCTBHE HA
TIEPEKPBITHS 3aHUH.

Ha ofmiemM ocHoBanum 57 pasMelleH cerdyarblii BHOPOM30JIATOpP C JIONOJHHUTEIbHBIMU
YOPYroaeMn(pupyIOMMMHI ~ JIEMEHTAMH, KOTODBI ~ COTCPKMT OCHOBaHME 31, KoTOpoe
PACIONOKEHO B CpeIHEH YyacTu BUOPOM30JIATOPA U BBITNIOJIHEHO B BUJIE TUIACTHHBI C KPEISKHBIMU
oTBepcTHsIME 32, a ceTdaThle YIPYTHE MIEMEHTHI, BEpXHHH 37 ¢ BepXHEH HAKUMHOH Iaiooif 35
W HIWKHEKA 38, ¢ HIDKHEH HaXuMHON Imaiooi 40, 5KECTKO COSIMHEHBI C OCHOBaHHMEM 31
TIOCPEZICTBOM OIOPHBIX KOJIEL] COOTBETCTBEHHO 36 ¥ 39, pH 5TOM B BEPXHEM CETYATOM YIIPYTOM
anemeHTe 37, B LIGHTPE, OCECUMMETPUYHO PACTIONOAKEH JeMII(Ep CyXOro TPEHHs, BBIIIOTHEHHBIH
B BHJIC BEpXHEW HAKXMMHOW IIAHOBI 35, )KECTKO COSMHEHHON C IEHTPAIbHO PACIIONIOKEHHBIM
KOJIBLIOM 34, 0XBaThIBAEMBIM, COOCHO PACIOJIOKEHHBIM KOJIBLIOM 33, KOTOPBIH KECTKO COEIMHEH
¢ ocHoBaHneM 31. Mexy HipkHeH HaXKUMHOHM ImaiOod 40 M HIDKHAM CETYaThIM YIPYTUM
JneMeHToM 38, pacriofiokeH CJol BUOponemiiupyromero marepuana 41, w3 monmyperaHa.
Vrpyrue cerdarsie snemMeHTHI 37 w38 MOryT OBITh BBIIONHEHBl KOMOWHMPOBAaHHBIMU 3
CeT4aToro KapKaca, 3aJMTOrO  SJIACTOMEPOM, Hampumep mnonmmyperaHoM.  Ceryarslii
BHOPOM3OJIATOP € JIOTOJHUTENBHBIMUA  YIPYrofieMI(UPYIOMMMHY  JIeMEHTaMH  paboTaer
cnenyrotmm oopasom. [Ipu konebaHusIX BUOPOU30IMPYEMOro 0ObEKTa (Ha YepTerKe He MOKa3aH),
PAacIONOXEHHOT0 Ha BEpXHEH HaXMMHOI maitde 35, ympyrue cerdarsie anemeHTsl 37 u 38
BOCHPUHHUMAIOT KaK BEPTUKAIbHBIC, TaK M T'OPH3OHTAJIbHBIC HArpy3KH, OCIadisis TeM CaMbIM
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JIMHAMHAYECKOE  BO3/ICHCTBHE HAa  BHUOPOM30OJIMpYEMbIH  OOBEKT, T.€. 0OECIeuMBACTCS
MPOCTPAHCTBEHHAS] BUOPO3AIUTA U 3aIlTa OT yAapoB. Bo3MO)keH BapwaHT, Korma aemidep
CyXOT0 TPEHHsI, OCECUMMETPUYHO DACIONOMKEHHDBI B IICHTPE BEPXHENO CETYATOro YIPYroro
aneMeHTa 37, ¥ BBITIONHCHHBIA B BHJIC BEPXHEH HAKMUMHOW IMIAHObI 35, )KECTKO COCIMHEHHOM C
HEHTPAJILHO PACTIONIOKECHHBIM KOJIBIOM 34, OINIO3MTHO M OCECUMMETPUYHO OXBATHIBAEMBIM
KOJNBLOM 33, JKECTKO COEIMHEHHBIM C OCHOBaHMEM 31, JIOTOJHHUTEIBHO —CONEPIKHUT
YIPYroAeMI(UPYIOIWMA d1eMeHT 42, BBINOJHCHHBIH B BHJC BTYJIKA M OCECHMMETPHYHO
pacrionoxeHHslii BHyTpu koner] 33 u 34. Kouraktupyromme Mexay co0OH HOBEpXHOCTU
OIIMO3UTHO M OCECHMMMETPHYHO PACIONIOKEHHBIX Kojerl 33 u 34 nmemmdepa cyxoro TpeHus
HOKPBITH (DPUKIMOHHBIM MaTepHajioM. Bo3MokeH BapuaHT, KOIAa YIpyroAeMII(pUpyOIHii
9NIeMEHT 42, BBINOJHEHHBIH B BUJIE BTYJIKH, U OCECUMMETPHYHO PACTIONIOKEHHBIH BHYTPH KOJIELL
33 u 34 nemndepa cyXoro TpeHHUs, COICPIKMUT IOJOCTb, BHYTPU KOTOPOH OCECHMMMETPHYHO
kombilaM 33 w34  gmemmdepa  CyXOro  TPEHHs,  PACIONOXEH  JIOTIONHHTEIBHBIH
YIPYroAeMnpUpYIOIMi d7eMeHT 43, BBINOJIHCHHBI B BHJE LMJIMHIPUYECKOH BHHTOBOM
Tpy>KUHBL. BO3MOXKEH BapwaHT, KOrlia MEKIy BepXHeld HAKUMHOW Imaiboil 35 u HiKHen
HOKAMHON 1manoon 40 BHOpOM30IISITOpa PpacronoXeHsl JIOTIOJIHUTEIIbHBIC
YIPYTOIEMII(UPYIOIIHE SIEMEHTHI MOPIIHEBOTO THIIA, IMITHHAPHIECKHE JacTH 45 1 48 Kaxaoro
U3 KOTOPBIX )KECTKO COS/IMHEHA C HIDKHEH HAXKMMHOM 1maii0oii 40, a mroku 44 u 47 — ¢ BepxHeit
HakuMHOW maii6oit 35. Ilpu stom Mexay cioeM BuOpozemmdupyromero marepuana 41,
PACTIONIOKEHHOTO MEXKJy HIDKHEH HaXKMMHOM mmaii0oii 40 ¥ HIKHMM CETYaThiM YIPYTHM
97EMEHTOM 38, pa3MelleH JONOJHUTEIbHBIA  yHIpYroAeMnpupyionmii 31eMEeHT B  BUIE
chepryeckoit 000704KK 46, 3aMOMHEHHONH BUOPOJIEMITUPYIOIMM MaTepuaioM. Bo3MokeH
BAapUaHT, KOIJa MEXIy CJlIoeM BHOpoeMI(upyromero marepuana 41, pacrnoiokeHHOro Ha
HIDKHEH HOKUMHOM 1miaiioe 40 u ocHOBaHKeM 31 ¢ KPEMeXHBIMU OTBEPCTHSAMH 32, PaCIIOKEHBI,
10 KpaliHel Mepe J1Ba yrpyroaeMipupyromux sementa 49,50 cTep)KHeBOro THIa.

Hwxkuss HaxumHas 1maitoa 40 pacrionoykeHa Ha KOHMYECKO oOedaiike 58, HIDKHSAS 4acTh
KOTOpO# OMHpaercsi Ha OCHOBaHHME 57 TOCPENCTBOM BHOPOAEMII(UPYIONIEro Kolblia 59, mpu
3TOM YIIPYyroJeMIpupyromme 1eMeHTs! 60 coenHHsoT wiatdopMy 56 ¢ 00LMM OCHOBaHHEM 57
MIPOCTPAHCTBEHHOTO BUOPOU30JIATOPA CO CTEPIKHEBBIMHU JIEMEHTAMH.

© 0.C.Koueros, 2022

YK 677.697
Koueros O. C.,
IL.T.H., ipogheccop,
Poccuiickuii rocynapcTeHHsli yHuBepeuteT uMenu A H.Kocbiruna,
r. Mocksa, P®

BUBPOM30JISAATOP C ILTAT®OPMO¥ /111 BABPOU30JIMPYEMOI'O
OBBEKTA CO CTEP)KHEBBIMU 9JIEMEHTAMMU,

COEJUHSIOINMUA EE
C OCHOBAHHMEM BUBPOU30JIMPYIOIIEN CUCTEMBbI

AHHOTAIMSA
B Hacrosiiee BpeMsi 0COOCHHO aKTyallbHOM SIBJISCTCS 3ajlada KOMILICKCHOTO TPUMEHEHHS

(DpUKLIMOHHOTO JIeMII(PUPOBAHHMS [Tl IPOCTPAHCTBEHHBIX CUCTEM.
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KumoueBsie ciioBa
HeypaBHoBermeHHOe 000pyn0BaHue, (PPUKIHOHHBII qemIidep.

TIpocTpaHCTBEHHBI BUOPOHM30JIATOP CO CTEPXKHEBBIMHU AIIEMEHTAMHU COACPKUT Tiatdopmy 11
U pa3MEILeHs] BAOPOM30JIMPYEMOro 00beKTa (Ha YepTexe He MOKa3aH), NapauIebHO KOTOPOH
YCTaHOBJICHO OOIIee OCHOBaHWE | BHOPOM3ONATOPAa C HIDKHUM  YIPYTOAEMII(GHPYIOLIM
9JIEMEHTOM, KpbIIIKa 4 KOTOpOro coequHeHa ¢ riatopMoi 11 mocpencTBoM JByXKacKaHOM
CHCTEMBI CTEpPKHEBBIX JIEMEHTOB Uepe3 MIapHUpHbIe onopb! 12,18,19,30.

OcHoBaHKe 3 HIDKHErO YNpyrofeMI(UpyOIIero IeMeHTa, BbIIOJIHEHHOIO B BHJE IaKeTa
YIIPYTHX 37EMEHTOB 7,8,9, pacHoNoyKEHHBIX M0 TPASKTOPHH OCECHMMETPUYHBIX KOHIIEHTPUYHBIX
OKPY’KHOCTEH B MPOMEKYTOUHOM 3JIEMEHTE, NMEIOIIEM LIEHTPaIbHOE OTBEPCTHE 5 U Mpopesu 6
11 UKCAlMK YIpyrux sjeMeHToB 7,8,9. dopma cedyeHHst yNpyrux 3JIEMEHTOB BbIIOJHEHA
MHOTOYTOJIBHOM: MPSIMOYTOJIBHOM, MITM KBaJPATHOM, WM TPATICIMANATBHOMN, WA ONMCHIBAEMON
KPHMBBIMH BTOPOT'O TOPSIZIKa, HAIIPUMEp, B BUJIE OKPY)KHOCTH, SJUIMIICA, THIIEPOOIIBI, napabodisl,
TaK U B BUJIE MX KoMOMHaImU. OTHOIIEHHE JKeCTKOCTEH YIpyrux seMeHToB 7,8,9 Bozpacraer oT
LIEHTpa K TIeprudepun, 4To JIeNaeT CUCTeMy BUOPOM30JISIINN PABHOUACTOTHOM, T.e. C; > Cy > Co. B
KpBILIKE 4 BBINOJHEHA ceprueckas BoieMka 10, MMeroias MoBBIILICHHYO TBEpAOCTh (HaIpuMep,
B pe3yJbTare 3aKaJKd TOKAMHM BBICOKOHM YacTOTbI), B KOTOPOM HWJKHEHl 4YacThblo pasMelleH
SIUIANCOM, BpallieHust 17, BEpXHsA 4YacTh KOTOPOTO IIOCPEJCTBOM YIPYTOro 3jieMeHTa 16
COCZIMHEHA ¢ KOHMYECKHIM JIEMEHTOM 15, B KOTOpoM 3aduKchpoBaHa cepraecKast TOBEPXHOCTh
14, coemuuenHas ¢ mardopmoii 11 yepe3 koHuueckyro rub3y 20 ¢ ynpyrum siemMeHToM 13,
COCIMHSIOLIMM €€ C IIaT(OPMOH.
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Brerussist oBepxHoCTh w1atdopmel 11 npeHasHaueHa Uil YCTaHOBKH BUOPOHM30JIMPYEMOro
o0bekTa (puc.1), py 3TOM BHYTPEHHSIS! IOBEPXHOCTH ILIAT(OPMBI TIOCPEICTBOM LIAPHUPOB 12 1
18 coemrHEHa CO CTEP)KHEBBIMH AJIEMEHTaMH, HIDKHSS YacTh KOTOPBIX IIAPHUPHO COEIMHEHA C
KPBILIKOH 4 HUd#CHe20 yNpyrofieMIipUpyOIIero 3MeMeHTa, IPU 3TOM BEpPXHsISl YacTh LIAPHUPHO
COCIIMHEHA C BHYTPEHHEH MOBEPXHOCTHIO MIaT(hopMmbl 11 Juisi yCTAHOBKH BHOPOM30JIHPYEMOTO
00BeKTa.
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Kaxzplit 13 CTEp)KHEBBIX JIEMEHTOB COJCPKUT KOPITYC 23 ¢ OCECHMMETPUYHO U OMIO3UTHO
pacoNOKEHHBIMUA  TIPY’)KMHAMH: BepxHeill 25, pa3MelleHHOM B BepxHel TIwibze 24,
YCTaHOBJICHHON MO TIOCAJIKE CKOJLKEHHSI B BEpXHEH 4YacTH Kopiyca 23 M COeIMHEHHOH C
BEPXHUM YIIOpOM 21, 1 HIKHEH NpYKUHBI 29, pa3MEILEHHOM B HIDKHEH 4acTH KopIryca 23 MexIy
HIDKHUM 22 YIIOPOM M HIKHHUM JIMCKOM 26 NeMI(HUPYIOIIEro 31eMEHTa, BBITOIHEHHOIO B BUJIE
amrconaa 28 BpalEHHs, PACIOIOKEHHOIO MEXIy JIOKEMEHTaMH 27, COEIMHEHHBIMH C
JMcKamu 20, B KOTOpbIE YIUPAroTCs BepxHsst 25 1 HibkHss 29 npysxkunsl. Ha Bepxuem ynope 21 u
HIDKHEM 22 3aKperuieHbl cdepuyeckre saeMeHTbl 30 Uit COeIMHEHHS C  [IApHUPHBIM
MexanmMoM [ 1,¢.76; 2,¢.90; 3,c.41].

BosmoxxeH BapuaHT ynpyroro snemeHta 16 (puc.2) Pe3snHOBBIA BHOPOM3OJISITOP COAEPIKUT
OCHOBaHHME 32 B BUJIE IUIACTHHBI, KPBIIKY 31 mis KperuieHrsi BHOPOH30JIpyeMOoro oobeKTa (Ha
YepTexke He MOKa3aH), MeK/ly OCHOBaHHEM 32 M KpbILIKOi 31 pacronokeH ceTyarbii nemmdep 34
CO BCTPOSHHBIM JieMIihepoM 33 KpyTHIIbHBIX KoneOanuid. [Ipoduib GOKOBBIX MOBEpXHOCTEH 35
ceryaroro nemrdepa 34 U3 amactoMepa BBINOJMHEH THIIEPOOIMYECKAM B BHE Opyca paBHOTO
COIPOTHBIICHHSI, IMEIOLIETO MOCTOSHHYIO JKECTKOCTh B OCEBOM M TIONEPEYHOM HANpPaBICHHSX.
OcecuMMETPUYHO OCHOBaHHIO 32 U KpbIiike 31, BHyTpH cerdaToro aemrdepa 13 s1acTtomepa, Bo
BTyJIKe 36 ¢ ()PUKIMOHHBIME HAKJIAJKAMH PACTIONIOXKEH SIUTMICOM BpaleHus 38, mpu 3ToM
OCECHMMETPUYHO OOJIBIION OCH JUIMIICOMA BpalleHust 38 pasMellieHa KMHEeMaTHieckas Iapa
«BHHT - TaiiKay, BBIMOJIHEHHAs 10 CBOOOIHON HecamoTopmossiiel nocasxke. [Ipu atom Bunt 39
3aKpervieH Ha Kpbike 31 BuOpowsounsitopa, Tpu 3ToM raiika 40 jKecTKo 3aKperuieHa Ha
KOJBLIEBOW MeMOpaHe, pacIOJOKEHHOW BHYTPHM OJJUIMIICOMJA BpalleHus 38 1o  ero
JIaMEeTPAIbHON IJIOCKOCTH, B KOTOPOI pacIiookeHa MPOEKIMs MaIO OCH 3JUIHIICA SJUTUIICOH/IA
BpalleHust 38, Py 9TOM HIDKHSSA YacTh dJUIMICOna (DUKCHpYeTCsl B IIApOBOI OMOpeE, SKECTKO
COCIIMHEHHOM ¢ ocHoBaHmeM 32 BuOpoumsossitopa. Ilpu KoneOaHMsAX BHOPOM3OIMPYEMOTO
00beKTa (Ha YepTeKe He TIOKa3aH), PacrioNoKeHHOro Ha Kpbilke 31, GOKOBBIX MOBEPXHOCTEH 35
ceryaroro aemrdepa 34 U3 anacTomMepa, HIDKHSSL BUHTOBAs! YacTh BUHTA 39 B3aUMOZEHCTBYET ¢
BUHTOBOH Taiikoii 40, uto obecreunBaeT BpalleHHe JUIIICOM/A BpalleHus 38 Ha IIapoBOM
OTope, JKECTKO COCIUHEHHOM C OcHOBaHMeM 32 BuOpomsomsitopa. Ilpum sToM  3HEprus
BEPTUKAILHOTO NEPEMEICHHS TACUTCS 32 CUET TPEHMS BPAILAIOLICHCS 000NIOUKY HIUIMIICOUA
BpameHnst 38 o (GPUKIMOHHBIC HAKIAIKA BTYJIKMA 37, OXBATBHIBAIOMICH MepHpepHiHHYI0 4acTb
9IUIMIICOMJA BpalleHuss 38 B IUIOCKOCTH €ro MPOeKIMU 1o Manod ocu. [lpn mprokennn
BHOPOM30JIMPYEMOro 00BEKTa BBEpX MPOMCXOIMT BpAIllCHWE SJUIMIICOMAA BpaiieHus 38 B
00paTHOM HarpaBlICHUM TAKXKE C TPEHHEM €ro O (PPUKIMOHHBIC HAKIAAKH BTYJKH 37, T.C.
obecrieyrBaeTcs MPOCTPaHCTBEHHAS BAOPO3AIMTA U 3alUTa OT yapos [4,¢.37].
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YIK 677.697
Koueros O. C.,
IL.T.H., ipodeccop,
Poccuiickuii rocynapctenHsli yHuBepeuter nvenn A.H.Koceiruna,
. Mocksa, P®

AKYCTNYECKHUE XAPAKTEPUCTUKH ITBVIECOCA
JIISA TIOOU3BO/ICTBEHHBIX TIOMEIIEHUIA

AHHOTAIHSA

B Hacrosiee BpeMsi OCOOCHHO aKTyalbHOM SIBISIETCS 3aada CHIDKCHHS IIyMa B
MIPOU3BOJICTBEHHBIX IOMEIICHUSIX.

KiroueBblie ciioBa

CHKeHHe YpOBHSI IITyMa, TIPON3BO/ICTBEHHBIE TOMEIIEHHSL.

AKTyanbHOCTb pabOTBI 00YCIIOBIIEHA BO3HMKHOBEHHEM «IIIyMOBOW OOJIE3HM» y IEpCOHANA,
PabOTAIOMIEro ¢ IyMHBIM 000PYIOBAHHEM.

Puc.1. Cxema MHOTOKaMepHOTO a3pOANHAMHUYECKOTO TITYIIHUTEIS IITyMa
¢ 00paboTKOI BHYTPEHHHX IOJIOCTEH 3BYKOIOITIOTUTENEM TOMIIMHON 10 MM.
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Ha puc.] mpexcraBieHa cxema MHOTOKAMEPHOIO IMIYIIMTENS ¢ 0OpaOOTKOM BHYTPEHHHX
HOJIOCTE! 3BYKOIOINIOTUTENEM TOMIMHOM 10 MM, KOTOpPBIIA CONEPKUT LIIMHIPUIECKUI KOPITYC
1, )KECTKO COCMHEHHBIN C TOPLIEBBIM BITYCKHBIM 6 ¥ BBITYCKHbIM § TaTpyOKaMH, MpPH TOM
KOPITyC M3HYTPH OOJTHIIOBAH 3BYKOIOIJIOMIATONTIM MAaTePHATIOM 7, @ TAKKE ICKHU 2 OOJHIIOBAHBI
3BYKOMOTIIOMIAIONIIM MaTepHaioM 5 CO CTOPOHBI JBIDKEHHS adPOAMHAMHYECKOTO TMOTOKa. B
pe3yibTate SKCIEpUMEHTAa OBbUIM BbIBJIEHBl ONTUMAIbHBIE COOTHOLUEHUS —IapaMeTpoB
DITYIIATEIST: OTHOIICHNE JUIMHBI Kopiryca L, k ero quamerpy D JTeXuT B OMTHMATBHOM HHTEpBAe
BemmumH: Ly / D = 3,5...4,0; a otHomeHne quamerpa kopryca D k muamerpy D) BbImycKHOTO
HatpyOKa JTeXKHUT B ONTHMATBHOM HHTepBate Beymane: D/ Dy =4.5...5,5.

HMn-2

HAR-2,
raywuTens
PEaKTMEHBIA
MHOTOKaMepHbIA,
T.Ne1

-2,
rywurens
peakTMBHbIR
MHOTOKaMEpPHbIA
¢ obpaboTkon
3NM, Tonw. 10
MM, T.N21

y3A, nb

©
©

n oo o
N 0 O
- o ®

1000
2000
4000
8000

Yacrora, Ny

Puc.2. CpaBHUTENBHBIC aKyCTHYECKUE XapaKTEPUCTHKH MbLIecOca
HITIT - 2 ¢ MHOrOKaMepHbIMU CepUitHBIM (cxema Ne 1)
1 TIYIIATENS ¢ 00pabOTKOM BHYTPEHHHX MOJIOCTEH 3BYKOIOITIOTUTENEM
tormumHOK 10 MM (cxema Ne 2) B u3mepuTesnbHOM Touke Nel.

Tlo cpaBHeHHIO C cepuiiHBId y HOBOrO DIyHIMTENs S(QQPEKTHBHOCTh CHIKCHHS LIymMa Ha
yactorax 4000 I'n u 8000 I'y coorBercTBeHHO cocTaBuia 8§ Ab u 12 nb. Pe3ynbTaThl HCIBITAHUS
aKTHBHOTO TITYIIUTENI IITyMa MOKA3aIi TaKKe XOPOIIHE Pe3y IbTaThl B 00JIACTH BBICOKHX 9acTOT:
ero s dexruBHocTh B auanazoHe yactoT 2000..8000 I'y va 3 nb Bbue, ueMm y ITylmTeNs,
BBITOJIHEHHOTO 110 cxeme Ne 1.
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Meinecoc T-1

& 125 = 0 1000 200 a0 B0
Merama, Ty

Puc.3. Pe3ynbTaTh! HCbITaHMI IPOMBIIILIEHHOTO TibUtecoca T - 1.

IIpoBenensl cnemyrone WCTIBITAHMS CXEM  adpOJMHAMUYECKUX —DNIyIIUTENed IIyma
HPUMEHHTENBHO K mbutecocy Tvma T - 1 (prc.3): Kpusast 1 - Touka Ne2 (6e3 nutanra Ha BX0oAe U
6e3 miymmrenst Ha BbIxone); Kpusas 2 - Touka Ne2 (muaHr M DIymmTelns Ha BbIXone Oe3
PE30HAHCHBIX TOJIOCTEH ¥ 3BYKOIOTJIONIArONIe o0mvioBki kamepsl); KpuBas 3 - Touka Ne2
(UUTaHT ¥ TIYIIATENb Ha BBIXOJE 03 Pe30HaHCHBIX MOJIOCTel, HO ¢ 00MIoBKOH Kamepsl 3[IM);
Kpusast 4 - Touka Ne2 (6e3 1uianra, HO ¢ TiyImTeNeM Ha Beixoje); Kpusast 5 - Touka Ne2 (nmianr
U TIyLIUTENb HA BBIXOJAE C PE3OHAHCHBIMU TOJOCTAMH W OONMMIOBKOM Kamepsl 3[IM).
O peKTHBHOCTH KOMOMHUPOBAHHOTO TITYIIMTENS IIyMa COCTaBisieT B rosoce yactot 250...8000
I'mor 13 o 20 ab.

© O.C.Koueros, 2022

YK 677.697
Koueros O. C.,
ILT.H., ipodheccop,
Poccniickuii rocynapctsennslit yusepeutet nmeHn A.H.Kocbiruna,
1. Mocksa, PO

BUBPOU30JIMPOBAHHBIN IIOMOCT JIUISI OIIEPATOPA

AHHOTAIHS

B Hacrosiee BpeMst OCOOCHHO — aKTyalbHOW SIBISIeTCSl  3ajada  JeMI(HpOBaHMs
MPOCTPAHCTBEHHBIX CUCTEM JUTSI YETIOBEKA - OTIEpaTopa.

KiroueBble ciioBa

BrOpon30mmpoBaHHBIH IIOMOCT oreparopa, (GPUKIMOHHEI nemMridep.
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Ha puc.1 n300pakeHa npUHIMIHAIBHAS CXeMa BUOPOM30JIMPOBAHHOTO IOMOCTA JUTS YEJIOBEKa

- oreparopa.

Puc.1. Cxema BUOPOM30ITMPOBAHHOTO MOMOCTA: | —KapKac, BBITIOIHCHHBIN
13 METAJUTNYECKNX YTOJIKOB, 2—AEPEBSIHHBIN HACTILI, SIBJISFOIIMICS OMIOPHOI
HOBEPXHOCTHIO [T oIiepaTopa 3; 4-BUOPOH30IIITOP ¢ HATIPABIIOLIM YCTPOHCTBOM 5;
6— CTOTIOPHBII MEXaHI3M, HCTIONE3YEMBIiT IPHU NEPEBOPOTE OMOCTA BO BPEMsI yOOPKHL.

VYrpyrue smeMeHTsl BUOPOH30iATOpa 4 MOTYT ObITh BBITIOJIHEHBI B BUJIE LIAIMHIPUYECKHUX
BUHTOBBIX MPYXHH, WIM TAKeTa TapeibyaTbiX YNPYrUX 3JIEMEHTOB (puc.2), Korja TaKer
TapebyaThIX YNPYTHX 3JIEMEHTOB LEHTPUPYETCs KaK MO BHYTPEHHEMY, TaK U IO BHEIIHEMY

JaMETpy TapebuaThiX YIPYTHX IEMEHTOB.

(N
6

N\sama N
22 | 7 2
¥E =

T 4| 5

Puc.2. O0mmmit BUA yIpyrux 5I€MEHTOB BHOPOU30IISITOPOB VIS IOMOCTA:
a) C TapeNbyYaThIMU YIPYTUMHU 3JIEMEHTAaMH, LIEHTPUPYIOIMMUCS [0 BHYTPEHHEMY HaMETpYy,
0) — 10 BHEIIHEMY JAMaMeTpy.

JUist aHATIMTHYECKOro MCCIeIOBaHMs BUOPOKOIEOAHH B MEXaHHYECKOW CHCTEME «IIOMOCT -
OIlepaTop» WM «CUICHbE - ONEepaTtop» W JUIi BHIOOpA PALMOHAIBHBIX W ONTHMAIbHBIX
KOHCTPYKTUBHBIX NapaMeTpOB BUOPOU30IMPYIOIIMX YCTPOUCTB ISl 3THX 00BEKTOB, HEOOXO0IMMA
MaTeMaTU4yecKas MOJENb, alCKBATHO OIMCHIBAIONIAS IUHAMHKY IIPOLECCAa BHUOPOHM3OJILIHHM.
JlaHHBIM TPeOOBAHMSIM OTBEYACT JIByXMACCOBAsi MOJICNb (PUC.3) CHCTEMBI «OOBEKT - OIepaTop,
YUUTBIBAIONIAsT OMOIMHAMITIECKHS XapaKTEPHCTUKY TeJla YeJIOBeKa - oreparopa. B oo moxenm
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TEJIO YeTIOBEKa - OTlepaTopa MPeJICTaBIeHO B BUS AMHAMUUECKOTO TaCUTEIs KOJIEOaHHI ¢ MacCoi
my, JKeCTKOCTBIO C; M JeMnpupoBaHMeM b; , a Macca, JKeCTKOCTb W JeMII(UpPOBAHUE
BHOPOM30JIMPYFOIIETO TIOMOCTa COOTBETCTBEHHO My, ,C; U b, , puueM Z; u Z, - abCOMIOTHBIC
MepEeMEIIeHHs] COOTBETCTBEHHO Macc my U my, a U — abCOoNOTHOE TiepeMellieHHe OCHOBAHMUS
(MEX3TaXXHOTO TEPEKPHITHS) NPOM3BOACTBEHHOIO TOMEIICHHS. B pamkax BbIOpaHHOI Mozenu
JMHAMPKA PAacCMaTPUBAEMOM CHCTEMBI BHOPOM3OJAIIMK OIMCHIBACTCS CIEAYIOMICH CHCTEMOH
OOBIKHOBEHHBIX (P (HepEHIMATBHBIX YPAaBHEHHIA:

ms*Z +bs(Z,~Z,)+e(2,-27,)=0,

mys*Z, +bs(Z, -2 )+c(Z2, -2 )+ b,s(Z, -U)+c,(2,-U)=0

Tlo mpemioykeHHOM MozeNH OBUT IIPOBEIICH aHAIN3 AUNHAMIYECKHUX XapaKTEPUCTUK W HaHICHBI

palMoHaJIbHbIE TApaMeTpbl MMOMOCTA: COOCTBeHHas 4YacToTa Konebammii - 12,56 pan / cek,
oTHOcHUTeNbHOE ieMipupoBanue - 0,5.

(1)

Puc.3. Marematuueckast IByXMacCoBasi MOJIEb CHCTEMBI «OOBEKT - OIIEpaTopy.

B pacuerax 3amaBanmuich crieyrolie mapamMeTpsl: JesoBeka - oreparopa — m;=80xr, b;=52700
H /M, ¢;=1070 He / m; mogsecku iomocta — my=50kr, b,=90000 H / m, ¢,=5000 Hc / m.

2127 /
1773 \
1.418 \
1.064 é g%:ll: )
P ] b2=05
R——— §

0703 ZE\_*
- .

0355

e

P

5 1 150 200 250 300

Puc.4. JlunamMuueckue XapakTepUCTUKI CHCTEMBI
«orepaTop Ha BUOPOU3O0IIHPYIOIIEM TIOMOCTEY IIPH CIIEAYIOLINX ITapaMeTpax:
P,=80klc; 0 =254¢™"; B =0,6; P,=50 kI'c; 0, = 62,8 ¢ ; B (var 0...1).
© 0O.C. Koueros, 2022
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YK 303.22:665.7.033
Myxkaso3os E.B.
Maructpanr ,cTyieHT TIOMEHCKOTO MHIyCTPHAIBHOIO YHUBEPCUTETA,
r. Tromens, PO

BJIASTHUE IVIOTHOCTH IVIACTOBOM BO/IbI
HA METO/ OIIPEAEJEHUA MACCOBOI'O BJIAI'OCOAEPKAHUSA
CbIPOI HE®TH IO IVIOTHOCTU EE KOMIIOHEHTOB

AHHOTALMS

B manHOli cTathe paccMOTpEHBI MPUMEPHI MCIIONB30BAHMS 33aHHBIX KOHCTAHT IUIOTHOCTH
IUTACTOBOH BOJBI IIPH HCIIONB30BAaHMH KOCBEHHOTO METO/a OIPEIEIICHUS BJIArOCOIEP KaHHs
BOZIOHE(TSIHOM AMYIIBCHH, TI0 TUIOTHOCTH €€ KOMITOHEHTOB

KnroueBsie ciioBa

Hed1b, 00BOIHEHHOCTD, JOOBIYA, INIOTHOCTD, IMYJIbCHS, Pa3paboTka

[Iprvenenre KOCBEHHOTO METO[A OMPEJIEIICHIS BIArOCOACPKAHNS BOJOHE(DTSIHOM SMYITBCHH,
TI0 TUIOTHOCTH €€ KOMITOHEHTOB [1, ¢.72 - 73] MOXKeT TOBBICUTH TOYHOCTB OIEPATHBHOTO ydeTa
CBIPOH He(PTH M COKPATUTh PECYPCHBIE 3aTpaThl Ha MO3AHEH CTa/iN pa3pabOTKH MECTOPOYKICHHIS.

Ha pannbplii MomeHT cymmapHas noObua Hedtn Ha CaMOTIIOPCKOM  MECTOPOXKICHHH
cocraysier 6osee 2,8 mipa. Toun Hedtu [2]. Ha Mectopoknerun npobypeno Gonee 19 Toicsu
CKB&KHH, [P 3TOM OOBOIHEHHOCTH 0OBIBAEMON MPOAYKIIMK B HACTOSIIIICE BPEMsl, COCTABIISIET
oko1o 96 % [3], uTo cymecTBeHHBIM 00pPa30M CKa3bIBAETCSI HA SKOHOMIYECKOI! a(dheKTHBHOCTH
HMHBECTHIIMH B 100bIdy HedTH. OCHOBHas YacTh 3amacoB CaMoTIIOpa NMPUXOIWTCS Ha IUIACTHI,
OTJIMYAIOIIHECS] HU3KOM TIPOHHUIIAEMOCTHIO M HEBBICOKMM HACBIILICHHEM HE(TH.

Tlo namapiv CuOHMMHIT [4], MuHepanm3ammsi BOJ HAa MECTOPOXKICHUSIX XaHTBI -
MaHCHICKOro aBTOHOMHOTO OKpYTa YBEJIMYMBACTCS [0 HAIPABJICHUIO C 3araja Ha BOCTOK OT
6...25 r / n B Bomax [llanmckoro merasana u KpacHomnenuckoro cBozga 1o 11...25 r/ 1 B Bogax
Cyprytckoro cBoza, u 1o 18...35 v/ 1 B Bogax HmkHEBapTOBCKOTO CBOIA.

Kax BupHO W3 Tabmmmsl 1, coCTaB M CIENOBATENBHO IDIOTHOCTH IUIACTOBBIX BOJ PasHBIX
MecTopokieHnii  HinkneBapToBckoro cBoma [5, ¢39] cylecTBeHHO OTIMYaeTcsl OT
JEHCTBUTENILHOIO 3HAYSHHSI INIOTHOCTH MCIIOJB30BAHHOM B CO3aHUH BOJOHE(MDTSHBIX IMYJIbCUSIX
BOJIbI, TJI€ ISl KaXKIOM TOUKM M3MEPEHU UCIIONIb30BaHa OTUHMILICHHAS BOJIA C IIOTHOCTHIO 998,5
kr /M ipr 20°C 1 Heyth ¢ wioTHOCTHEO 860,1 Kr/ M 11pH 20°C [1, ¢.73].

Tabmmma 1. XuMIrdeckuii cocTaB TIaCTOBBIX BOJ MECTOPOXKICHNI HIKHEBapTOBCKOTO CBOIA

Mecroporknenu | Munepanmsal CONEPRAHNE KOCTIOHCHTOR, MT /1 [Inornocts
PN CPUIBAL A THCO [ CaZ | Mg | Na+ ;
e yst BOJBI, I'/ 1 B K ,Kr /M
3
Baruckoe 27 1382 | 122,0 | 1202, | 60,8 | 7521, 1014
6,7 4 0
232 1389 | 390,5 | 1583, | 36,5 | 7325, 1020
Aranckoe 76 2 >
312 1841 | 9153 | 1783, | 133,7 | 1001 1015
’ 0,7 5 1,9
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MerHoHCKoe 244 1479 | 256,2 | 1835, | 53,5 | 7475, 1016
6.4 6 9
306 1865 | 1342 | 2675, - 9173, 1007
Bapseranckoe 8.9 3 3
P 20 2384 | 6834 | 1597, | 1252 1372 ||
2,1 2 9,1
Cesepo - o 1405 | 646,6 | 3748 | 25,5 | 8873, 1017
BapbEraHCKoe 8,0 4
19,7 1204 | 90,3 | 1086, | 78,6 | 6440, 1014
Copetex 0,0 7 7
opeteroe 256 1555 | 1848 [ 2241, 77 | 7565 | o
’ 8,9 1 38
MpIxnaiickoe 26,1 1;“(1)1 4380 10(5)3 4, | Ore 94§ 6, 1015

JI1s1 HaxOKIIeHUsl TeHEepaIbHOM CpeIHe KOHCTAHThI IUIOTHOCTH IUIACTOBOM BOJBI IIOCTPOEHA
TabJuMIIA PACTIPE/ICNICHIS C 3aITAHHON COBOKYITHOCTBIO:

Tabmma 3. Pe3ynbraTe n3mMepeHuii
[lnotHoCTB X; | 1014 1015 1016 1017 1020 1027
Yacroran; 2 2 2 2 1 1

Taxk kKak 3Ha4YeHVs! ITIOTHOCTH NMEIOT pa3HbIe YacTOTHI BOCTIONB3yeMcs (hopMyIIoi 1:

m
2%,
fB — =l
no@m
Tonyuenoe 3nauenwue mwiotHoctu 1017,1 xr/ M MIPUBOJIAT K YCIIOBUSI MIBMEPEHUS M IIPOU3BOJSAT
BBIUHCIICHHUSI C TIOMOIIGIO METO/Ia OTIPEZIENICHNSI MacCOBOTO BIIArOCOICPKAHMS B CHIPOH HeTH 1Mo
TUIOTHOCTH ¢ KOMIIOHEHTOB [1, ¢.73 - 75], Tak e s aHanu3a ObLia KCIOIb30BaHA KOHCTAHTA
IUIOTHOCTH BOABI KoTopast Ha 1 % MeHble ucnonb3oBaHHoi (988,5 kr / M3) IJISL CO3JIaHMUS
BOZIOHE(TSIHBIX SMYJIECHSIX, IAHHBIE 3aHOCSIT B TAOIHITY 3.

Tabmuua 3. Pe3ynbrarel n3mMepeHuii

No | Texyum | Pacuerno | +Anpu | T usm. | Pacuerno | +A mpu | Pacuetno | A mpu
u | eW eWwac. | p, = °C eWwac. | p,= | eWwmac. | p, =
M. | mMac. % % 998,5 %mnpu |1017.1| %mpu | 988,5
pB = pB =
1017,1 988,5
1 30,73 29,85 -0,87 24 26,8 3,93 31,8 -1,07
2| 4051 40,01 -049 | 24,6 35,9 4,61 42,6 -2,09
3 50,60 50,33 -0.27 25 453 53 53,6 -3
4 | 60,00 59,29 -0,71 | 244 534 6,6 63,2 -32
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Vcxops U3 TOMyYeHHBIX JAHHBIX MOYKHO CJIENaTh BHIBOJI, YTO OTKJIOHEHHE IUIOTHOCTH BOJIBI OT
3QIaHHOTO 3HAYCHMs MPHBOAMT K 3HAYMTCIBHOMY YBEJMYCHHIO MOTPEIIHOCTH H3MEPEHHIL,
IPUTOM YTO PACYETHOE BIATOCOACPKAHHE HMECT OOpaTHYK 3aBUCHMOCTH OT 3a/[aHHON
IUTOTHOCTH, KOTJIA MU YMCHBIICHUM KOHCTAHTBI IUIOTHOCTH BOJbI YBEJIMYMBACT PACYCTHOS
BJIATOCO/IECPYKAHME.

JUts TIpUMEHeHHsT METOola OIPE/eIICHIS MACCOBOTO BIIATOCONIEPYKAHHS CBHIPOH He(TH 10
IUTOTHOCTH €€ KOMIIOHEHTOB, HEOOXOMMO MpPOBOJUTH pAcyeThl KOHCTAHTHI IUIOTHOCTH
IUTAaCTOBOM BOZBI JUTS KaXKION MPHMEHSIEMOI CHCTEMBI M3MEPCHHS KOJIMYECTBA M MOKa3aTesei
KayecTBa ChIPOil HehTH Ha KOHKPETHOM MECTOPOXK/ICHHUH.

CHHCOK HCIOTE30BAHHOI JIUTEPATYPHI

Lhttps: // aeterna - ufa.ru / sbornik / NK - TN - 151.pdf

2.https: // neftegaz.ru / news / ecology / 724956 - samotlorneftegaz - uvelichil - uroven -
ispolzovaniya - poputnogo - neftyanogo - gaza-do-98-9/

3.https: // neftegaz.ru / news / drill / 204602 - utverdili - plan - razvitiya - rosneft - v - techenie -
2018 - 2027 - gg - proburit - bolee - 2400 - skvazhin - na - samotlorsko /

4. Muxaiinos C.A., Boxuna JL.H., OBcsinkuna E.J. PerrioHansHoe pacripesieieHue miacToBbIX
BOI He(TSIHBIX MecTopokaeHHi TromeHckod obnacti // TIOBBINIEHHE TEXHOIOTHYECKOH
HAJEKHOCTH MpoIeccoB A00bmM HeTH B ycnoBmsx 3amamHoi Cubmpm - - CO.Hayw.Tp.
CuOHUMHII Tromens, 1990 - ¢.54.

5. 3aBbsioB B.B. [1poGeMsl SKCIDTyaTaIMOHHON HAEKHOCTH TPYOOIPOBOJIOB HA TTO3THEH
crajmu pa3paboTki MectopoxieHui, 2005 —c. 36 - 39.

© Mykarosos E.B., 2022

YK 669
Mononsix H.AL.,
TpenoyaBatelib, Y HuBepcuterckuit komemk OI'Y,
1. Openoypr, PO

KOHIENNUA COBPEMEHHOI'O METAJUTYPTHYECKOI'O ITPOU3BOJACTBA

AHHOTALUSA

Pa3Butre OTCUECTBEHHON METAUTYPIHYCCKON MPOMBIILICHHOCTH M MPEoOpa3OBaHUE e B
JIMHAMIYHO Pa3BUBAIOIIYEOCS, BBICOKOTEXHOJIOTHYHYTO, 9(Q(EKTHBHYO M KOHKYPEHTOCIIOCOOHYIO
OTpACITb, HHTEIPHPOBAHHYIO B MUPOBYIO METAILTYPIUI0 HEBO3MOXKHO CErOJTHS O3 MOJICPHU3ALIH
BCETO MPOM3BOJCTBA, BHEAPCHHS HOBBIX TEXHONOIHL, COBPEMEHHOIO METALTypPriyecKOro
000pyIOBaHHSL.

KiroueBble ciioBa

Mertamtyprudeckasi POMBIILICHHOCTh, MOJCPHH3AIMS, COBPEMEHHOS METAILTYPIIYECKOS
00opyI0BaHHe
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Merannyprideckasi TPOMBILIUICHHOCTD, SIBISSICH 0a30BOM OTPACIIbIO, BHOCUT CYIIECTBEHHBIN
BKJI/1 B 9KOHOMHKY Poccrn. B cocraBe MeTasuTyprigeckoii IpOMBIILIEHHOCTH BXOIUT KOMILIEKC
TIPEINPHUATHH TI0 10OBIMEe M OOOTAIIEHWIO Py[ YepHBIX M IIBETHBIX METAUIOB, HEpPYIHBIX
MaTepuaJioB, IO TPOM3BOACTBY 4yryHa, CTald, IIpOKara, Tpy0 CTajbHBIX, METH30B,
(heppocCIuIaBOB, OTHEYTIOPOB, KOKCA, ATFOMHIHHMS, M/, HUKES, KoOanbTa, CBUHIA, IMHKA, OJIOBA,
CYpPbMBI, PTYTH, BOJb(pama, MOJMOICHA, HHUOOWS, TAHTANA, PEIKO3EMENbHBIX METAILIOB,
00pabOoTKe IIBETHBIX METAUIOB (IFOMUHMS, TUTAHA, MArHUS, TSDKEIBIX IIBETHBIX METAIUIOB), 110
TIPOHM3BOJICTBY TBEPIOCIUIABHOM, YITICPOTHOH, MOYTIPOBOTHUKOBO MPOIYKIWH, TIO TIepepadoTKe
JIOMOB ¥ OTXOJIOB, IPOM3BOJICTBY psZIa BHAOB XMMUYECKOH MPOMYKIMH, OOJBIION KOMILIEKC
NPEUIPUATHIT  BCIIOMOTATENIbHOTO HA3HAYCHMS, a TaKkKe HAy4yHO - HCCIECHOBATEICKHE U
TPOEKTHBIE OpPraHM3aIINH.

Kommnieke mpou3BoCTBa METAIIOB, OXBATHIBAIOIINI YEPHYIO W [IBETHYIO METALTYPIUIO ITO
COBOKYITHOCTb CBSI3aHHBIX MEXTy COOOH OTpacieil M CTaJuii IPOM3BOJACTBEHHOIO MPOLECca OT
JIOOBIMM CHIPBSI JIO BBIITyCKa TOTOBOW MPOIYKIIMH — YepHBIX M I[BETHHIX MeTaUIOB. LlenocTHocTh
9TOrO MEKOTPACICBOr0 KOMILIEKCa OOYCIIOBIICHA, MPEKIIE BCErO, CXOACTBOM O0PasyIOLIUX €ro
oTpaciell MO Xapakrepy [OObIMM M TEXHOJOIMH IepepadOTKH PYIHOIO ChIPbS, a TakKKe
HCTIOJNIG30BaHMSI TOTOBOM MPOIYKIMK B KaUeCTBE KOHCTPYKIIMOHHBIX MaTepHallOB B MAILIMHO - 1
PUOOPOCTPOCHUH, CTPOUTEITLHON UH/TYCTPHH, TPAHCIIOPTE, IIPOMBIIILICHHOCTH.

Pa3BuTie OTEUEeCTBEHHOM META/LTyprudecKol IMPOMBIIUICHHOCTH M NpeoOpasoBaHUE ee B
JTIMHAMAYHO PA3BUBAIOIIYOCSI, BRICOKOTEXHOJIOTHYHYO, 3 ()EKTHBHYIO U KOHKYPEHTOCTIOCOOHYTO
0Tpaciib, MHTETPHPOBAHHYIO B MUPOBYIO METAJLTYPIUIO HEBO3MOYKHO CErojHs 0e3 MOJIepPHU3ALMH
BCEro TIPOW3BOJCTBA, BHEJPEHHS] HOBBIX TEXHOJIOTHH, COBPEMEHHOTO METalTyprudeckoro
000pyIOBaHMSI.

Meramtyprudyeckoe  MPOM3BOACTBO — 3TO  OONACThb HAyKH, TEXHUKH M OTpacib
TIPOMBILIICHHOCTH, OXBATHIBAIOIIAs PA3JIMYHBIEC MPOLIECCHI MOTYyYCHHS] METaUIOB U3 Py WIH
JIPYTHX MAaTepHajioB, a TAKKe MPOIECCHI, CIIOCOOCTBYIONHE YIyUIICHHIO CBOWCTB METALIOB H
crutaBoB. OHO BKITFOYAeT B CeOsl: IIaXThI U Kapbepsl 10 JIOObIYe Pyl M KAMEHHBIX YIVIeH; TOPHO -
oborarutenbHble KOMOWHATBI, Tje OOOralialoT pyabl, IIOATOTaBIMBAas HMX K IUIABKE;
KOKCOXUMHYECKHE 3aBOJIbI, T7Ie OCYILECTBIIIIOT TOATOTOBKY YIJIEH, MX KOKCOBAaHHE U M3BIICUCHIE
U3 HHX IMOJIE3HBIX XUMHMYECKUX IPOJYKTOB; SHEPreTHYECKUE LIEXU JUIS TOJy4YeHHS CKaToro
BO3/IyXa, KUCJIOPO/IA, OYNCTKH METALTYPIUYECKHX Ia30B; JOMEHHBIC [IEXH JUIs BbIIUIABKU Yyr'yHa
U (eppoCIUIaBOB WM LEXH I HPOU3BOJICTBA IKEIC30PYAHBIX METAUIM30BAHHBIX OKAThIIICH;
3aBOJIBI 10 MPOM3BOCTBY (DEPPOCILIABOB; CTAICIUIABUIIBHBIC 1IEXU JUIS IPOM3BOJCTBA CTAJIN;
TIPOKATHBIE [IEXH, B KOTOPBIX CITUTKHU CTAJH TTepepadaThIBAIOT B COPTOBOM MPOKAT: OAJIKH, PENbCHI,
TIPYTKH, TIPOBOJIOKY, JIUCT.

Mertasutypruyeckoe 000pyI0BaHHe COCTAaBIISICT OCHOBY JIMTEHHOTO MPOM3BOZCTBA, TaK XKe
MOMOTaeT MAIMHOCTPOUTENIBHOMY HPOM3BOJICTBY B TEPMHUYECKOI 00pabOTKE H3rOTOBICHHBIX
neraneit 1 maernit. OcoOEHHOCTAMI METAJLTYPIrHYECKHUX MAIIIHH SIBJIIOTCS: BEICOKHE HArPy3KH 1
TSOKENBIE PSKUMBI; arpecCUBHAst OKPYIKaroIas cpeza; 0e30TKa3HOCTb PabOThI; JIETKOOCTYITHBIH
1 HETPYJIOEMKHIA peMOHT. HermanoBast OCTaHOBKA MAIIMHBI B HEMPEPHIBHOM METAJLTyPrHIeCKOM
TIPOIIECCE BBI3BIBAECT 3HAUUTENBHBIE MOTEPU M3 - 332 HEJOMONYYCHHON MPOIYKIHH, 3aTpaT Ha
PEMOHT.

Mertammypriudeckue  MamidHbl  TpeOyIOT — CIENHAJbHOTO — BHUMAHMS HA  CTauusxX
MIPOEKTUPOBAHS, M3TOTOBIICHHS], WCIBITAHMS M JKCIUTyaTanuyn. [IpokaTHble CTaHBI, MAaIWHBI
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HerpepbIBHOrO JThsi 3arotoBok (MHJI3), KoHBepTepbl SBJIAIOTCS YHUKAIBHBIME Kak I10
3aJI0’KEHHBIM B HUX TEXHUYECKUM PEIISHHSIM, TaK U MO HCTIOIHEHHIO.

B meramtypruueckoil npomsiiuieHHOCTH 80 % BbIIABIISIEMON CTaIM IepepadaThiBalOT B
TPOKaT Ha Pa3IMYHBIX [0 HA3HAYCHHIO W KOHCTPYKIMH TIPOKAaTHBIX cTaHax. OT 3Toi
3aBEPIIAIONIEH CTaJUM METALTYpPIUYecKOro MPOW3BOJCTBA B HAMOOMbILIEH CTENEHW 3aBUCHT
SKOHOMMSI METaJLIa M CHIDKEHHE SHEPro3aTpar.

CoBpeMEeHHBII MPOKATHBIA CTaH — 3TO KOMIUIEKC MAIllMH U MEXaHU3MOB, IPeHA3HAYCHHBIX
JUTS TUTACTUYECKOH edopMalii METalTa BO BPALAIOIIMX Bajkax (IIPOKATKa) M €ro JabHeHIeH
00pabOTKY — pa3pe3Ku, OXJIKICHHUSL, IPABKU, CMOTKH, YITAKOBKH.

Ha Metamtyprudeckux KOMOMHATAX TEXHOJIOTMYECKUH IPOLIECC MOMyYEHHs IPOKaTa COCTOMT
13 TIOJY4eHHs 3ar0TOBKH (TIOJTyIPO/IyKTa) ¥ TOTOBOTO MPOKATa (TOTOBOH MPOIYKIIMK), KOTOPBIH B
3aBUCHMOCTH OT (DOPMBI MOTIEPEUHOTO CEUSHHUS TIOAPA3/IEIAIOT Ha JIMCTOBOM U COPTOBOI TPOKAT,
TpyOBbI, THYTbIE IPOGUIIH, TOUHbIE 3arOTOBKH U MAIIIMHOCTPOCHHSL.

BepimHoit pa3BUTHS TEXHOJOTMM HEINPEPHIBHOM pAa3IMBKH CTAIW, SIBISFOTCS JIMTEHHO -
npokarHble arperarsl (JITTA) (puc.1). B aTom arperare coeiHeHbI IPEUMYIIECTBA U JIOCTOMHCTBA
HerpepbIBHOW pasmiBku U npokatku. C nomonisto JIITA peamm3oBana aHTacTHueckas Mues
TIOJTy4YEHNUSI B OJTHOM TEXHOJIOTMYECKOM TIpoLiecce (COBMECTHOM) FOTOBOTO MPOAYKTA M3 JKUIKON
CTAJIH.

Bech TexHONMOrMYeCKuii Mporece OT MOAAYM KOBLIA C KUAKOW CTANBIO 10 OTIPY3KH PYyJIOHA
ABTOMATH3HPOBAH, YTO O3HAYAET MUHHMAJIbHYIO YMCIICHHOCTh OOCITYKMBAIOILETO NEPCOHANIA 1
BbICOKHH KkoM(opr Ha pabounmx wmecrax. JIITA KommakTeH Onarofaps HCKIIOUEHUIO
MIPOMEKYTOUHOTO CKJIajia MLy Pa3IMBKON M POKATKOMN, KOTOPbIA 00s13aTeNIeH PH Pa3aeiIbHOM
pacrionoskennt  MHJI3 n  mpokarHoro crana. KommakTHoe pacronoikeHue, MO3BOJISIET
3HAYUTEIBHO CHU3UTH CTOMMOCTb M COKpPAaTUTh CpokH cTpoutenscTBa. JIIIA BbIromeH u
SHEPIreTUYECKH, T.K. B HEM HCIIOJIb3YETCsI TEIUIO OTIUTHIX HEMPEPIBHBIM CIOCOOOM 3ar0TOBOK.
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1 - CTaNbKOBILI; 2 - IPOMKOBILT; 3 - KpUCTAUTH3ATOP; 4 - 30Ha BTOPUYHOTO OXJIXKICHUS,
5 - TSHY1LIE - TPAaBWIIbHAS MAILIMHA; 6 - peKyIee YCTPOICTBO; 7 - MPOXO/HAsI HarpeBaTesbHas
revb; § - OJI0K KJIeTell POKATHOrO CTaHa; 9 - MOTasIKa JUIsl CMAThIBAHUSI PYJIOHOB
Puc.1. [IpunnmmmansHas cxema JITTA

ITo Tumy JITTA nensT Ha JMCTOBBIE, MPOIYKIHE KOTOPBIX SIBISICTCS JIHCT B PYJIOHAX YIIH B
KapTOUKax, X COPTOBBIE, IPOYKLIMEH KOTOPBIX SBIIIETCS KPYT, KBaJIpaT, IPOBOJIOKA.

JIucrooii JITTA cocrout u3 cremyromero odopyxoBanust (puc.2): TorkocsiooBeii MHII3;
NPOXOHON MOJOTPEBATENbHON MeUH ISl BBIPABHUBAHMS TEMIIEPATYp IO CEUCHHIO W [UTHHE
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Boixozero u3 MHJI3 ropsiaero cisida (3aroToBKH); rpyIIbl KIIETel HENPEPhIBHOTO IIPOKATHOTO
CTaHa; MOTAJIKU, [IPEIHA3HAYEHHOM JUI CMOTKM IIPOKATaHHOTO JIKCTA B PYJIOH.

JIi1s TOro yto0bl 00ECTIEYHTh COTTIACOBAaHUE CKOPOCTH BhITsrMBanus ciisioa u3 MHJI3 ¢ Gosee
BBICOKOH CKOPOCTBIO IPOKaTKH, BbIxomsume u3 MHJI3 ToHkue cisiObl peXXyT Ha JUIMHBI,
COOTBETCTBYIOIIME TIOJIYYEHHIO PYJIOHa TpeOyeMmoil mMacchl. Takum oOpa3oM, HpOXOjHas Meyb
OIHOBPEMEHHO ¢ (DyHKIMEH HarpeBa BHINOIHACT (YHKIMIO KOMIIEHCATOpa Pa3HUIIbI CKOPOCTEH
BbIxo/a cisi6a 3 MHJI3 1 Bxoza B epByo KJIETh IPOKATHOT'O CTaHA.
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1 - cTanpKoBLI; 2 - MPOMKOBILL 3 - KPUCTALIU3ATOP; 4 - BEPTUKAJIbHBIN yUacTOK;
5 - pauasIbHBINA y4acToK (Y4acToK 3aruda); 6 - pexyliee yCTpoicTBo;

77 — mpoxo/Has HarpeBaTeIbHasl Meus; § - 6 - TH KJIETEBOM MPOKATHBIHN CTaH; 9 — MOTaIKa
Puc. 2 Cxema mmctoBoro JITTA

TIpon3BoauTeNbHOCTE MAIIMH JUIS JIThS TOHKMX M OOBIYHBIX CIII00B JIOJDKHA OBITH
OJIMHAKOBOM, T.K. B TIPOTUBHOM ciTydae ToHKocisi00Bass MHJI3 He cMokeT paboTath B KOMILIEKCE
C  BDBICOKOIPOW3BOJUTEIBHBIM  CTANCIUIABWJIBHBIM  arperartoM,  4TO  ONpEAessieTcs
HEOOXOAMMOCTBIO  OOCCIICUCHMSI PA3NMBKU  OONBIICIPY3HBIX IUIABOK B  TEXHOJOTMYECKU
000CHOBaHHOE BPEMSI.

B cis16e TommmHoi 50 MM IpH CKOPOCTH JIMTBS 5,5 M / MUH HPOTSDKEHHOCTD KHIKOH (asbl
COCTaBIIET JI0 5 M B TO BpeMs, Kak JIMTbe B OObIMHBIX cisi00Beix MHJI3 mpuBommT K
00pa3oBaHUIO JKUIKON (haskl B cisioe mpoTspkeHHOCThIo 30 M U Gosee. Marast pOTShKEHHOCTD
JKAZIKOM (pa3bl MO3BOJISIET BBIOpATh VTS JIMTHSI TOHKUX ciistooB MHJI3 BeprukaipHOrO THIIA C
mruoom crmtka. Takod tim MHJI3 mmeer noctarouHo Mallyro B CpaBHEHHH C OOBIMHOM
cII00BOM MAILIMHOM BBICOTY, YTO HE CO3/IaeT JONOJHHUTEIBHBIX TPYIHOCTEH, CBS3aHHBIX C
BBICOTOM 3[aHMS, YNPOLIAeT 3aIMBKY METaUla, KOHCTPYKLMIO KPUCTALIM3aTOpa, a TakoKe
TI03BOJISIET BBIIABATH CJISI0 B TOPH30HTAIILHON INIOCKOCTH JUTS IIOa9H B IIPOXOAHYIO MeUb.

Ha npombiiuieHHbIX JicToBbIx JITTA 171 pOn3BO/ICTBA TOHKHX CIISIO0B PUMEHSIFOT MAIIIUHBI
BEPTUKAJIGHOTO TUIIA C M3TMOO0M CIIs10a 110 Tyre OKPY>KHOCTH B TOPU3OHTAIIBHYO IIIOCKOCTb IOCIIE
TIOJIHOTO 3aTBEPJICBAHUS.

Ha tonkocnsooBoit MHJI3 nprMeHsIoT KpUCTaLIA3aTOp C MPHEMHON 3aIMBOYHON BOPOHKOH 1
(hopmooOpasyroriell  BBITYCKHOM 30HOW. JIOCTOMHCTBOM TakOM KOHCTPYKIMH —SIBJISCTCS
BO3MOXKHOCTb 3AJIMBKH METaJUIA B KPHCTA/UIM3ATOP C IPUMEHEHHUEM OIHOTO IIOTPYXKHOTO CTaKaHa
1 3aIUTBI MEHHCKA CII510a CHHTETUYECKHMU [1ITaKaMH.

OrevectBennsnii JIIIA, paspaborannsii B BHUMMETMALILle non pyKoBOICTBOM I.T.H.
Matiopoa A.U., cocrout u3 omaopyuseBoit MHJI3 (cedwenus momywaembix 3arotoBok 110010110
MM # 12500125 MM), MHIYKIMOHHOTO IOJIOTPEBATENs], MEIKOCOPTHOTO MPOKATHOrO CTaHa H
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y4acTka oxiakaeHns 1 yoopku. OcoberHocTs JITIA — moata HenpephIBHO - JINTOM 3ar0TOBKH OT
MHJI3 K nNpokaTHOMYy CTaHy C HCIOJB30BaHUEM [BYX TEXHOJOTMUYECKHX CXEeM: NpsMoe
COBMEIIICHHE HENPEPLIBHOTO JIMThsI U MPOKATKH; MOpEe3Ka HEHPEPhIBHO - JIMTOH 3aroTOBKHM Ha
YacTH U AMCKPETHAs [IPOKATKA ITHX YacTeH.

TIpokarHblii cTaH, ycTaHOBIEGHHBIH cpasy 3a MHJI3 cocTouT M3: MHIyKIMOHHOTO MOJIOTpEeBa
3arOTOBKM; YEPHOBOH TpyNIbl KiIeTell (BO