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VJIK 7.017.9

OIITHNYECKUE NIVIIO3UN B APXUTEKTYPE

IlonamapeBa M.A.
Hay4unblii pykoBoauTe/ib: MaTtBeeB A.A.

Cubupckuti 2ocyoapcmeeH bl UHOYCMPUATbHBLI YHUBEPCUmMen,
2. Hosokysneyx, e-mail: Lexana9559@mail.ru

B cratbe paccmarpuBaroTCs BO3MOKHOCTH NMPUMEHEHHUs HOBBIX CIIOCOOOB
3pUTENBHOTO BOCTIPUATUSA B CO3JIAHUU APXUTEKTYPHBIX 0OBEKTOB.

KunroueBpie coBa: mepcneKkTvuBa, ONTHUKA, ONTUYECKAas WUIKO3US, apXUTEK-
Typa, WUIIO3MS BOCIPUSATUSA, WUIIO30PHBIE MPUEMBbI, (OPMUPOBAHHE MPOCTPAH-
CTBAa, BU3YAJIbHBIE IIPUEMBI KOPPEKLIUH POCTPAHCTBA.

Kak n3BectHO, riaza HecoBeplieHHbl. MIHOr1a Mbl BUAMM HE TO, YTO MPOUC-
XOJIUT B JACHUCTBUTEIILHOCTH. 3a4acCTyl0 3pEHHE MOXKET 0OMaHbIBaTh, U Mbl BUAUM
TO, YETO HAa CaMOM JIEJI€ HE CYIIECTBYET. Pa3bsACHAECTCA Takoe 3pUTEIbHBIMUA HWJI-
JIFO3USIMU — TIOTPEIIHOCTAMHU BU3YAJIBHOIO BOCHpUATHSA. JI10AM M3/1aBHA YUYWUIIUCH
HX IIPEOJI0JIEBATH U IAXKE MOJIb30BATHCA.

JIrogu ceryac THICSAYM JIET MPUMEHSIOT LIEJICHANPABICHHO BU3YaJIbHbBIC WJI-
JIO3UW B apXUTEKTYpe I CO3JaHUS OOYCIIOBIICHHBIX IMPOCTPAHCTBEHHBIX BIIC-
YaTIICHUW, HAIIPUMED, TSI KaXKYIIErocs poCcTa BO3BBIIIEHHOCTH U IIIUPHUHBI 3AJI0B.

VY CJIOBHO ONTUYECKHE WILTIO3UH PA3AECIAIOT HA HECKOJIBKO TPYIII:

— 00yCIIOBJICHHBIC MCKAXKCHUEM BOCIIPHUATHS pa3Mepa, OpPMbI, PACCTOSHUSA,
T.€. PU3MYECKON BETUUUHBI,

— CBSI3aHHBIE C AJTAITUBHBIMHU CIIOCOOHOCTSMH HAIIIETO BOCTIPHUSATHUS;

— WUTIO3UM, BO3HUKAIONIWE B CJCICTBHUU TOMY, YTO Halll MO3T MPOMYCKAET
BCIO TTOJTy4aeMyI0 HH(POpMAIIUIO Yepe3 CBOM UMEIOIITUNCS OTIBIT.

[Ipn momony nBeTa MOXKHO CO34aBaTh ONTHUYECKUE WILTFO3UHU B APXUTEKTY-
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pe u nanamadre:

— KpacHBI TOH MPHU SIPKOM CBETe KaK Obl BBICTyNaeT Ha MEPeIHUI IUIaH,
HA/IBUTAETCs, a B CyMEepKax B KadecTBe (JOHA CO3/AAaET WILTIO3UIO TITyOUHBI;

— Oemnplif BIMSET HA PACIOJOXKEHHBIE PSAOM Oojiee TeMHBIE IBeTa. Bemn
CBETJIbIC TIPEMETHI Ha TEMHOM (OHE KaXKYTCs 3HAUUTEIHHO OOJBIIIE OTHOCHTEIh-
HO YEpHBIX Ha O6esioM (OoHE;

— y JKEeATOro TOHA CBOSI OCOOEHHOCTh - OH KakK OBl MPUMOJHUMAET MpO-
CTPAHCTBO;

— romy0oif B THEBHOE BpeMs CYTOK OTJANSIET MPEAMETHI, TaK Y4TO €r0 HC-
MOJIE3YIOT IPEUMYIIIECTBEHHO ISl 3PUTEIBHOTO YBEITMUCHUS TUTOIIATH.

JIOBOJIBHO 4acTO JIFOAW C HEMPHUBBIYKA MOTYT TEPATHCS, YBUIECB TaKylO
«obMaHKy 3peHus». Hampumep, B KOMHaTe, pUCYHOK 1, Iyie COpsiTaHbl IBEpPH U
OKHa, CTCHBI M TOJI BBITIAIAT BEChMa HE CTAHJAPTHO - UCKPUBIICHHBIC JTMHUH CO-
31a10T 3G PekT 00HEMHOCTH.

4

Pucynok 1- Land Art, xya. ITutep Kornep

OnHUM U3 NPUMEPOB WILTIO3UU B apXUTEKTYPE MOXKHO CUUTATH "NETaronui
nom" Anexca UnHHEKa Ha PUCYHKE 2, KOTOpbIi pacnonaraercs B Jlonaone. 3to
31aHUE CO3/IaeT WILTIO3UIO TAPEHUs B BO3AYXE 3@ CUET MAJICHBKOTO SIIIUKA, pacro-
JI0’KEHHOT'O CIIpaBa OT CaMOT0 3[aHusl, KOTOPBIN CIYKUT MIPOTUBOBECOM U JACPKUT
HECKOJIbKO TOHH Cpa3zy.
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Pucynok 2— «Jleraromuit» gom

Eme onun u3 npuMepoB 3pUTENbHON WIUTIO3UH B apXUTEKTYype MPEACTABIIA-
€T JIOM TaMOXXEHHOT'0 KOHTpoJia B MenbOypHe, pucyHok 3. Besakuit sipyc noma
pPaBHOI BBICOTHI, B IPOYEM CO3/1AETCs ONIYLIEHUE, CIOBHO OHM, TO PACIIUPSIOTCA,
TO CYXaIOTCs.

-SERRRRRRRRRRREENYY )

Pucynox 3— JIoM TaM0OK€HHOTO KOHTPOJIS

Brnob6aBox apxuTekTopamu ObLI BBIOpaH €II€ OJWH YIOp KOJOHHAAE — pa3-
MEpPEHHOE YMEHbIIIEHNE Ta0apuTOB Y HIDKHUX U BBICOKUX OCHOBAHHM. ITO MOKHO
YBUJIETh Ha raaBHOM xpame Akpomnons B Adunax — [lapdpenone, pucynok 4. Jlan-
HBI TIPHEM pa3peliaeT BU3YyaIbHO MPUOABISTH BO3BBINIEHHOCTh CTPOSHUS H Op-
raHU30BBIBaTh MPU ATOM BIEYATIICHUE JETAIILHO BBHIBEPEHHOW BepTuKanu. B 1e-
JIOM, CaMO PEIICHUE CMOTPUTCS 3HAYUTEIBHBIM O MaciliTadaM M BBIIIE, HEXEIH
ATO SIBJISIETCS HA CaMOM JieJie B A€HCTBUTEIBHOCTH.
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Pucynok 4— ITapdenon - xpam 6oruau AduHbl

bubnuorpaduyeckuii cnucok
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VJIK 728.1

INPOBJIEMBI COBPEMEHHOI'O CTPOUTEJBbCTBA
MHOI'O3TAKHBIX MUKPOPANOHOB

IIbexaakosa E.C.
Hay4nbiii pykoBoauTeib: MatrBeeB A.A.

Cubupckuti 2ocyoapcmeeHHblil UHOYCMPUATILHBLI YHUBEPCUMen,
2. Hosokysueyx, e-mail: pyzhlakovak@mail.ru

B cratbe paccmarpuBaroTcs mpoOIeMbl COBPEMEHHOTO CTPOUTENHCTBA MHO-
rO3TaXXHbIX MHUKpopailoHOB. KauectBO cpeawsl B ropomax Poccum paszBuBaercs
KpaiiHe MeJJIEHHO. K 3TOMy pa3BUTHIO OTHOCSTCS IJIAHUPOBKU KBAPTHUP U 3AaHUN
Y IUIAHUPOBKA YJIIMYHOTO MTPOCTPAHCTBA.

210


mailto:pyzhlakovak@mail.ru

COJEPKAHUE

| HOBBIE UTHO®OPMAIIMOHHBIE TEXHOJIOI'MU 1 CUCTEMBbBI
ABTOMATU3BALINU YITPABIIEHMSL...........ooooiiiiiic e 3

AHAJIN3 1 BBIBOP CUCTEMbI IUCTAHIIMOHHOI'O I'OJIOCOBAHUA
[MPUMEHUWTEJIbHO K )XWUJIBIIAM MHOI'OKBAPTHUPHOI'O XXMJIOI'O IOMA
TUAHUHOG FO.HO ..................c.c.eeeeeeeeeeeee e eenaae 3

CUCTEMA MH®OPMALIMOHHOM ITOJIEPXKH BEEPEXJIMBOI'O
I[TPON3BOJACTBA
XpomenKo I1.A., KOKOPE8 H.C ...................cccoouuiiiiiiiiiiiiiiii et 8

K OITPEJIEJIEHUIO OIITUMAJIbBHOM CTPYKTYPHI
MATEMATHUYECKO! MOJIEJIN
3azuoynun U.P., Canamamun A.C., ITono6 A.C....................ccccuvvviiiiiiiiiiiiiiiiiiiiieeeiiiiiieeann 12

PA3BPABOTKA I/IHCDPA\I'(PACHOI\/JI l:[AHHBHOfI CTAHIMA
C ABTOMATHUYECKOU 3AILLINTON OT ITEPETPEBA
Kazanueg MLE., ITON068 A.C.........................oouuuuiiiiieiiii st e e e e e e e e aaaaees 17

PA3PABOTKA ITPOTPAMMHOI'O MOJYJIS JUUII ABTOMATHUYECKOI
CUCTEMbBI HABJIIOAEHNA 3A KOCMUYECKUMHU OB BbEKTAMMU.

TI0n06 A.C., KQ3AHUEE MLE................cccoooeeeeeeiiiii ittt e e e aaaaae 22
O MPUMEHEHHNHN POBOTOTEXHUKU B KOCMOCE

EQDUMEHKO 3.4 ..ottt 25
PA3BUTUE BUOHUYECKUX ITPOTE30B

HITUPOUCHKO JI.C...........cooeee ettt e e e e e sttt r e e e e e e e st b e e e es 29

AHAJIN3 PAJOB JAHHDBIX, XAPAKTEPU3VIOIINX JOPOXHO-
TPAHCIIOPTHBIE ITPOUCIHECTBUSA B I'. HOBOKY3HELIKE

BOHOAPEHKO A L.ttt 33
MAIIMHHOE OBYUYEHUE B CUCTEME PACIIO3HABAHU

M30BPAXEHUN

Boturoe A0, CasuHO6 H.C......................ccooouiiiiiiiiiiiiiiiiiiiiin e 38

PA3PABOTKA KOMIIBIOTEPHOI CUCTEMBI U151 PELLIEHUS

3AJIAY MHOI'OMEPHOU BE3YCJIOBHOM OIITUMM3ALIMN

I'PAJUEHTHBIM METOJIOM

UEMmBEPMIKOGB E.B ...................cuvviiiiiiiiiiiiiit ettt 43

CPABHEHME APXUTEKTYP HEMPOHHBIX CETEﬁ JULIA PEAJIM3ALINN
3AJJAYN PACITO3HOBAHMA N30bPAXEHNN

UemBePMEKOG ELB ..............c...cooiiiiiiiioie ettt 47

HPOFPAMMHO-AJ:IHAPATHBIPI KOMIUIEKC KOHTPOJIS
BBITAYU KIIFOUEN OT AYIUTOPUUA
COHUPKOB A B ...ttt 50

JIABOPATOPHBIM CTEH AJIS1 UCCJIEJOBAHUMA
MUKPOITPOLUECCOPHBIX CUCTEM VYIIPABJIEHM A
POCOMCHUKOB HLIL. ...................oeeeeeeeeee ettt ettt e e et et et et e e et e e e e e e e 53

438



PA3PABOTKA MHTEI'PAJIBHO-OIITUYECKOI'O METOIA
PACIIO3HABAHMA CUMBOJIOB
Po11enK06 [l A., ITUUYSUH P.A. ...............ccccvviiiiiiiiiiiiiii e 58

NMUTALIMOHHOE MOAEJIMPOBAHUE JIBUXEHMA ABTOMOBIJIA
HA OCHOBE PA3PABOTKU ITPOI'PAMMHBIX EXCEL-VBA-TIPHJIOXEHUIA
BadyuiKUHA O.C. .................cocccvviiiiiiiii e 60

OAHOTAKTHOE BJIOYHO-CMHXPOHHOE KJIETOYHO-
ABTOMATHOE MOJIEJIMPOBAHUE KUHETUKHU MACCOOBMEHA
B YI'OJIbBHOM IIJIACTE

HeMues A B ... 65
Il AKTYAJIBHBIE TPOBJIEMbBI CTPOUTEJBCTBA (APXUTEKTYPA,
CTPOUTEJIBHBIE MATEPHUAJIbBL, KOHCTPYKIMUS, CETU, DKOHOMHUKA).......... 71

AHAJIN3 TTPOEKTHOI'O PELIEHM A IKOJIBI B COBPEMEHHBIX
YCJIOBUX ITIOCTIEPECTPOEYHOM POCCUU
B020AHOBA JI.C ................cccoooeeeeeeeeeeeee 71

HEOBXOJIMMOCTH PABPABOTKHN KPUTUYHbBIX YCJIOBUI
JUJIA OITPEJEJIEHU A HU®POBBIX ITAPAMETPOB IIBETA
CTPOUTEJIbHBIX MATEPHNAJIOB

TTUKAPEBA M. C..............oeiiiiiii e 75
K BOITPOCY ITPOEKTHUPOBAHUA U CTPOUTEJILCTBA

MAJIOBIOJ/DKETHOI'O XKMJIbA

BAUUECEA B.C ...ttt ettt e e e e et ee e e e e e st e e e e e e e aaaaaes 80

K BOITPOCY OITPEJEJIEHU S IINTAHUPOBOYHBIX ITAPAMETPOB
JJISI CTPOUTEJIBCTBA COLIMAJIBHO-OPUEHTHUPOBAHHOTI'O XXWUJIb
§ 10 T T » 2K OO TR 84

OCOBEHHOCTHU KPEIVIEHMA KEPAM3UTOGETOHHbBIX HAPY KHbBIX
CTEH C MOHOJIMTHBIMMU JKEJIE3OBETOHHBIMUN SJIEMEHTAMN
Y BHEHIHEI'O 1 BHYTPEHHEI'O YI'JIA BBICOTHOI'O 3JAHU

CAPPOHOBA A A ...ttt e e e e e beeees 90
TOKUIMCKN ITPOTUBOIIABOIKOBbBIN KOJUIEKTOP —

4y 10 UHXXEHEPUU

CAMPCOHKOD DDttt et e e et e e et e e st e e e e nnees 97

IIEPCIIEKTHBBI UCIIOJIBb30BAHU S COJTHEUHOM SHEPT U
B MH)KEHEPHBIX CUCTEMAX MHOI'OKBAPTUPHBIX

JIOMOB B KY3BACCE

BOIKOBCKUTL KA ...ttt e e e e e e e e e e aaaae 103
JUCIIETYEPU3ALIUA TPAHCIIOPTA TA3A

Kaparkauu A.K. ....................cooiiuiiiiiiiii e 105
COBPEMEHHBIE BACCENHBI

VMBICKOBA M. QD ...................oveiiiiiiiiiiiiiei e e 107
BIM TEXHOJIOT'U B APXUTEKTYPE

Kaupkenoe X. K., IInamonoe A.B., J1a0ymoko M.JL.,.................ccccccooiiiiiiiiiiiiiieiiiiiiiiieeen 114

JIPEBECUHA — IEPCIHIEKTUBHBIN MATEPUAJI JIJ151 CTPOUTEJIBCTBA

439



J 77T 2 (0N 7 T 117
OCOBEHHOCTHU I'OPOJICKOI 3ACTPOMKU

Kacmolpuna A . ...................ccooooiiiiiiiiiiiiii e 122
PACYET CETMEHTHOW ®EPMBbI

KOnotmOBA EJI. ......................cccooooiiiiiiiiiiiii e 126
3ABOJICKME MO/YJIN JUISI CBOPHBIX 3JIAHUIA

Jadymoko MJL., IIPOKAEE L. A ..................ccccovuiiiiiiiiiiiiiiii e 130
AJITE3NSA APMATYPbBI C BETOHOM

Meuwikoea A ., IINAMOHOB A B .....................ooueiiiiiiiiiiiiiiiieie et 133
JKEJJE3OBETOHHBIE ITAHEJIN

Meuwikoea A ., IHINAMOHOB A.B ......................oueiiiiiiiiiiiiiiiieee et 136
KOHCOJIBHBIE KOHCTPYKIIMN B CTPOUTEJILCTBE

MeEUIKOBA A M ..................cccoeeeeeeeeieee et e e et e e e s e e e e e e e e n e e e e e e e eaaaae 139
IBET B APXUTEKTYPE

MUmPUUMIKUHA A A.............ooooiiiiiiiiii e 145
JIN3ANH B APXUTEKTYPE

TTUBOBAPOBA A.C................cccoiieiiiieie e 149
METAJIUVIMYECKUE KOHCTPYKIMU B CTPOUTEJILCTBE

YHUKAJIbHBIX 3JAHUI

Cazumosa B.C., IInamonog A.B., IIpOKae8 JI.A..................ccc.cccouveviiiiiiiiiiiiiiiiiiiieeeasiiiinn, 152
UCIIOJIb30BAHNE NUHO®OPMALIMOHHBIX TEXHOJIOI M

B CTPOUTEJILCTBE

Yanaikun A.C., IIHAMOHOG A.B................cc......uoeiiiieiiiiiiiiiee e 155
UCIIBITAHUE TEXHOTEHHBIX OTXOJIOB KAK 3ATIOJIHUTEJIEN

TUMOGPECOA A.B................ovveiiiiiiiiiiiiee e 158

MCCJIEJIOBAHUE OCHOBHBIX CBOMCTB CTPOUTEJILHBIX
MATEPUAJIOB 1 X MAPKMPOBKA
KY3HEUOG C.B ...ttt et e et 162

BbIBOP OIITUMAJIbHOW KOHCTPYKLIMU HOKPHII/H?I
1 KAPKACA BOJIBILEITPOJIETHBIX COOPYXXEHWI

Camycenko 3.3., Cazumosa B.C., benozeposa H.JL, .....................cccccoovuviiiiiiiiiiiiiiineennn, 167
ITPOEKTPOBAHUE B ITPOTPAMMHOM KOMIUIEKCE

AUTODESK REVIT

Acmpauienko B.B., HOUKOBA K. HO ...........................coooiiiiiiiiiiieiiiiiiiiiieia e siiinenaa e 170

AHAJIN3 CYIIECTBYIOIINX METO/J10B PET'YJIMPOBAHUA
I[IOAAYU TEIUIA B CUCTEMbI OTOIUIEHUA

Cenezneea JI./1., Baknyutua H.B ...................c..cccocoiiiiiiiiiiiiii et 175
COBPEMEHHALIE TEITJIOBBIE ITYHKTHI

HACTIAMOBA O B...................oveeieii it e e e 178
IMPOMBIIIJIEHHBIE CUCTEMbBI T A3BOCHABXEHU A

KPURUUBIH P.A. .............oooiiiiiiii e 181

BBIBOP TEXHOJIOI'MW BO3BEJIEHMA HEHECYIINX [TEPEI'OPOIOK
440



3JIAHUS 1 OT'PAXKIAIOIINX KOHCTPYKI_II/II7I
CAMCOHUKOEB B. . .............ccoeeeeeeeeeeee ettt ettt e e et a e 183

CPABHUTEJILHBI AHAJIN3 PA3JIMYHBIX BUJIOB OITAJTYBKH
JUIA BBITTIOJIHEHUW A PABOT 110 BETOHMPOBAHUIO ITEPEKPBITUN

JICHUCOB B.O.....................cccooiiiiii 187
[MOBBIIHEHUE DOPPEKTHUBHOCTHU PABOTbHI HEHTPOBEXHBIX

HACOCOB

UEPHOIMIEE E.A ...t 190
COXPAHEHUME APXUTEKTYPHOI'O HACJIEAUA

TONCHKOBA E.A ...t 192
OCOBEHHOCTHU CTPOUTEJILCTBA B CEMCMOOITACHBIX PAMOHAX

JHAHUTIOBA AuA ...ttt et e e e e e e e s 194
CTPOUTEJIbCTBO B PAUOHAX KPATHET'O CEBEPA

KOKOUIKO G J] ...ttt sttt e e e e e et eaeas 198
COBPEMEHHOE MAJIOOTAXHOE CTPOUTEJILCTBO

Kpacunoga A.K. ...................coccvoiiiiiiii e 202
OINTUYECKUE NJIJTIO3UUN B APXUTEKTYPE

TIOHAMAPEBA M.A ..............occoiiiieiee et 207

[TPOBJIEMbI COBPEMEHHOI'O CTPOUTEJILCTBA MHOTI'ODTAXHBIX
MUKPOPAMOHOB

TIBIHCTIAKOBA E.Ci................cooooeeieeeeeee et e e e e e e e st eaeans 210
KOHLIEITIIMA «YMHBIN I'OPOI»
Pa3sHUUBIHA E.B...............c.cc...ccoo oottt e e e e et e e e e e aaaaee 214

OBPA30OBAHUME TPEIIMH B bETOHHBIX U1 )KEJIE3OBETOHHbBIX
KOHCTPYKIHAX

TuXoMUPOBA AL .......................coooiiiiiiiiiiiie et 217
METO/IbI 3ALLINTBI IEPUMETPA OXPAHSEMBIX

TEPPUTOPUU N OB BEKTOB

HIINAXUHA P ..............coviiieiie ettt e e e e e st e e e e e e e e s bbb e e e e s 221
OCOBEHHOCTU ITPOEKTUPOBAHW A ABTOMOBWJIBHBIX JOPOT"

Ber02OPUECE [T .................ovveveiiiiiieieeiiit et 224
OCOBEHHOCTU ITPOEKTHUPOBAHUSA N CTPOUTEJILCTBA

METPOIIOJIMTEHA

BYMKEEB C /I ...........oooooiiieee ettt 228
CITOCOBbI ITIOI'PYXKEHW S CBAW B MEP3JIBIX TPYHTAX

MamBEHKOB K.IL ....................ccocoiiiiiiiiiiiiiiii ettt e e a e e e e e s a e e s 230
OCOBEHHOCTU ITPOEKTUPOBAHUA JETCKOI'O CAIA

TIEMPUU H. H ..............co.ooiiiiieee ettt ettt e et nees 234

OCOBEHHOCTU IMPOEKTUPOBAHNS CTAJIBHBIX KOHCTPYKIIUI
THUTIA «KKAHCK»
TUXOHOB ML ... 237

OCOBEHHOCTU ITPOEKTHUPOBAHN A XXEJIE3HOJJOPOXXHOTI'O IIYTHU
441



OIITUMM3ALMA KOHCTPYKTUBHOI'O PEINIEHU A XKWJIOT'O
JIOMA B T. TOMOCKE ......cciiiiiiiiiiiiiee ettt e e e e e e e s e a e e e e e e s e s ntbaeaaaaeeeeaaans 244
CUHKUHA KB ........ ... ettt ettt ettt ettt e e e et e e r e e e e a e eanns 244

TJIABHBIN KOPITYC OBOTATUTEJILHOM ®ABPUKU
B BEJIOBCKOM PAVMOHE KEMEPOBCKOM OBJIACTH

BOPOBCKUX C.P. ... 248
METO/IbI 3AILUTHI U YCUJIEHW S JIEPEBSIHHBIX KOHCTPYKIIWIA

KYPYUIMHA E.A ...t 254
KOPPO3UA METAJIJIOB, METO/IbI 3AILLIUTHI OT KOPPO3UI

KYPYUIMHA E.A ...ttt 259

METAJUIMYECKME KOHCTPYKIUN MHOI'OSTAXHBIX J)XWJIBIX 1
[MPOMBIIJIEHHBIX 3JAHUN

MYCAMOBA A A ...t 265
11l MEPCHEKTUBHBIE TEXHOJIOT'UU PASPABOTKHU
MECTOPOXJIEHUM MOJIE3HBIX UCKOIMAEMDBIX...........c..cocooveuieieereiererececneeeans 274

BYPEHUE CKBAXXHMH 13 T'OPHBIX BEIPABOTOK IIIAXT
KOJIOHKOBOM TPYBOU BOJIBILIOI'O ITUAMETPA

C TUIPOCTPYIHBIM PA3PYVIIIEHUEM KEPHA

AnveuHCKUIL A Ay TPUOPBEE A.A..............eeoiooiiiiiiiiiiiie e 274

BJIMSIHUE OTKPBITOM JIOBBIYM ITOJIE3HBIX MCKOITAEMBIX
HA COCTOSHUE ATMOC®EPHOI'O BO3/IY XA B KY3BACCE
Bopcuna A.M., A2ee6 JI.A ................ccccuuuuiiiiiiiiiiiiiiiiiiiiii et 277

METO/bI BOPLBLI C ITbIJIbIO HA YT'OJIBHBIX PA3ZPE3AX
N TEXHOJIOTMYECKUX JOPOI'AX KY3BACCA
Bopcuna A.M., A2ee6 JI.A ................ccccuuuuiiiiiiiiiiiiiiiiiiiii et 281

I'EOTEXHOJIOI'A JOBbIYY MUHEPAJIBHOI'O CBhIPb
ITPU KOMITJIEKCHOM OCBOEHUWU HE/IP
Enkuna JILH., TaiinakoB A.Q..............................cccouuiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeaaeaaaaaaaaaaaaaaaaaaaaaas 285

IMPUMEHEHUWE AHKEPHOI'O KPEITJIEHW S ®PUKIITMOHHOI'O
TUITA HA YTI'OJIBHBIX IIAXTAX
ENKUHA JILH........................coooooeiiieieie e 290

METO/IUKA TECTUPOBAHUA TUOPMO3HOI71 CUCTEMbI KAPBEPHOI'O
ABTOTPAHCIIOPTA BBIE3JIHOU JIABOPATOPUEU
Muxaiinog [I.A .......................ooooooiiiiiii e 294

MOHUTOPHHI' CEICMUYECKOI'O BO3IEMCTBHUS MACCOBBIX

B3PbIBOB PA3PE3A"MEXX/IYPEUEHCKUN" ITPM PASHBIX

CXEMAX CKBAXXHNHHBIX 3APSI0B

Muxaiino@ JI.C.........................oooooeiiiiiiie e 298

I[MOATOTOBKA BCKPBIIIHBIX ITOPO OTBAJIA K THIPOTPAHCIIOPTY
ITPU PEKYJIbTUBAILIUN OTKPBITBIX BBIPABOTOK
Kypowxoe M.O., Toipunos /I.C., Mameeeg A.B ...................cc...cocoovviiiiiiiiiiiiiii, 303

IIOAI'OTOBKA JAMb HAYAJIBHOI'O OGBAJIOBAHUA TTPU
442



PEKVYJIbTUBALIMN OTKPBLITBIX BBIPABOTOK

Boxau H.A., Caxcun M.A., Mameeeg A.B..................cccccccceeeiiiiiiiiiiiiiiiiiie i, 306
AHAJIN3 CITOCOBOB PEKVYJIbTUBALIM OTKPBITHIX BBIPABOTOK
Kypoiwxoe M.O., bepecneg I1.A., Mameeeg A.B.........................cccooviiiiiiiiiiiiiiiiiiiiiiiee, 311

[MPUMEP METOAMYECKOI'O ITOAXOJA K ITIPOBEAEHUIO OIIBITHO-
[TPOMBILIJIEHHOM [TPOBEPKY SMITUPUYECKNX 3ABUCUMOCTEN

JUISI PACYETA BEJIMYMHBI ITPOM3BOANTEJIBHOCTU COBPEMEHHBIX
MEXAHUYECKUX JIOITAT

Jooanosa O.0., Yynmy B.B., Mameees A.B...................cc..ccccovviiiiiiiiiiiiiii e 317

[IPUMEP ITPOBEIEHU S DKCIIEPUMEHTAJIbHBIX UCCJIEJJOBAHUI

BJIMAHNA KYCKOBATOCTHU B3OPBAHHLBIX ITOPO/] HA TTOKA3ATEJIN

PABOTBI DKCKABATOPOB

Jooanosa 0.0., Caxxcurt M.A., Mameeeg A.B ....................cccoooeeeiiiiiiiiiiiiiiiiiieeeeiiieee e, 320

PA3PABOTKA TEXHUYECKUX CPEJICTB ITOAI"OTOBKM

BCKPBIIIHBIX TTOPOA K TUAPOTPAHCIIOPTY ITPU

PEKYJIbTUBAIIMU OTKPBITHIX BHIPABOTOK

Kypowkoe M.O., Teipunoe /I.C., Mameees A.B ...................ccccocciiiiiiiiiiiiiiiiiiiiii i 324

[IPUMEHEHUE ITEHOTI' EJIEBOI 3ABOMKH ITPH ICIIOJIb3OBAHUN
PACCPEAOTOUYEHHbBIX CKBAXXNHHBIX 3APAIOB
ARCHKUH JILE ............ooooiiiiiiiee ettt e e 326

K BOITPOCY OB UCTIOJIb30OBAHNU OBYYAIOUIE-

TECTHUPVIOIIEN ITPOIPAMMBbI [TPU U3YUYEHUH

JUCHUIIJIMHBI «K KOMBUHUPOBAHHAS PASPABOTKA MITN»

TeNb2eHOCPE L O ................ooeveiiiiiiiiiiiii ettt 330

YBEJIMYEHUE YI'JIA OTKOCA BOPTA KAPBEPA JIJI1 CHUXXKEHU A
OBBEMA BbIEMKU ITYCTHBIX ITOPOJ
TPAnE3HUKOB K. C ...............oooviiiiiiiiiiiiiiiiii ettt 333

MIETPOT'PA®UYECKUI COCTAB MOJIOIbIX [TOUYB
HA PEKVJIbTUBUPOBAHHbBIX YHACTKAX

PA3PABOTKA KOMIUIEKCA MEP I1O BOPLEE C
CAMOBO3I'OPAHUEM VI'JISI B YCJIOBUAX IAXT KY35ACCA
TITUHIEE HL.C .............coeeeeeeeeeeee ettt ettt ettt et e et e et e e e et e e tat e e st e aetnreeetnraernraees 338

OLIEHKA DKOJIOT' MU ITPUJIET AIOIIX TEPPUTOPHI ITPU ITEPEBO3KE
JOBBLITOI'O YT'JII TEXHOJIOTUYECKUM TPAHCIIOPTOM
AnveuHCKUIl A A., TPULOPBEB A.A.............coiiiii et 343

KOMIUIEKCHBIN MOJIXO/1 K JOPABOTKE 3AIIACOB

MECTOPOXJIEHUI C TIPUMEHEHUEM CHUCTEMBI PABPABOTKH

KOPOTKMMHU OYMUCTHBIMU 3ABOAMU

Anveunckui A. A., I'puzopvee A. A., Manauuukog CU....................cccccoviiiiiiiiiiiiiininen, 349

BO3MOXXHOCTH POBOTU3ALIMU KAPBEPHOU TEXHUKH
HA TTPUMEPE ABTOCAMOCBAJIOB ITP1 OTKPBITOU JIOBBIYE
Tenb2HOEP2 H. . ...................c.ooiiiiiiii e 353

[IPUMEHEHUE AJITOPUTMOB SLAM B VCJIOBUAX BE3JIFOJIHOM
443



BBIEMKMU VYI'JIA
Manannuxog C. [l., HHauuinoe B. [..................ccccccoovoiiiiiiiiiiiiiiiiiii e 357

COBPEMEHHOE COCTOSHHME KOMIUVIEKCHOI'O OCBOEHHM A HEJIP

YT'OJIbHOM OTPACIJIU, OIIBIT U ITEPCIIEKTUBbBI PEAJIN3ALIN

B KY3BACCE

TIGH@PUI0B B.JJ ... 361

OPTAHM3ALINA CTEHIA JTUATHOCTUPOBAHU A 1 NCTIBITAHUSA
IT'MAPOLIMJIMH/IPOB HA PA3PE3E «EPYHAKOBCKH»
g T 11 a 7 (8 366

ONTUMU3ALIA CUCTEMBI YIIPABJIEHUA T1PU OTKPBLITOM
PA3PABOTKE MECTOPOXIEHWUA
TE162CHOEP2 H. Q. ..................c.ceoei e 369

ABTOMATHU3AIIA ASPOTI'A30BOI'O KOHTPOJISI TOPHBIX BBIPABOTOK

C UCIIOJIb30BAHUEM PACIIPEJEJEHHBIX CUCTEM MOHUTOPUHI A
3AIIBIJIEHHOCTHU

Hangunoe B./l., MAHAHHUKOB C /] ..................ccccuuuueiiiiiiiiiiiiiiiiiiii et 373

[MPOBJIEMbI YTUJIN3ALIMU ITPOU3BOJCTBEHHBIX OTXOA0B

I[MPU BEJJEHMUM OTKPBITBIX TOPHBIX PABOT B CEBEPHbIX

PETMOHAX POCCHUMN.

Kon06anoea O.FO., KyporoKog M. Q. ...................cccccooouiiiiiiiiiiiiiiiiie e 378

PEKOHCTPYKIIMS TOPMO3A MEXAHU3MA XOJIA
OKCKABATOPA DKI'-5A
01 1 2 » 2K OO 382

IV METAJIUTYPITHYECKHUE ITPOLECCHI, TEXHOJIOT'UMU,
MATEPHUAJIBI U OBOPYJJOBAHHUE...............oociiiiiiiii i, 387

AHAJIN3 HEJIECOOBPA3HOCTU ITPUMEHEHU S XXEJIE3A TTPAMOI'O
BOCCTAHOBJIEHN ITPU BBITIJIABKE PEJILCOBOM DJIEKTPOCTAJIA
JIVMOBA JL B .............ccooiiiiiiiiiiii ettt e e 387

AHAJIN3 BIIMAHUA XUMUYECKOI'O COCTABA OTBPAKOBAHHbBIX
3AT'OTOBOK PEJIbCOBBIX CTAJIEM HA CBOUCTBA ITPOM3BO/JNUMbIX
N3 HUX MEJIIOINX [ITAPOB

CAQPOHOB C. Q... ettt e e e e et e e e e e e a b eee s 391
BHEJIPEHME BOJIOPOJHOM SHEPI'ETUKU B KY3EACCE
TFawnuxosa A.Q., IHHAHPUI08 B.J].....................cccouvvviiiiiiiiiiiiiiiiiiiiie it 395

SOHEPI'ETUKA/TEIIVIOOHEPT'ETUKA POCCHUU B CBETE BBIITOJIHEHMA
IMTAPMIKCKOI'O COI'JTAILIEHUA
KUPUTAK ML B ..........ooooiiiiiiieeee ettt e et e et e e anees 401

UCCJIEJJOBAHUE HEMETAJUIMYECKUX BKJIFOUEHUI
B KOHBEPTEPHOM CITOKOMHOM CTAJIN
Ecmaroe E-XM., ECMAKOBA A.C .........cc.......ooouuiiiiiiiiiiiiiiiiiei ettt aanaans 406

AHAJIN3 BJIMAHMA TEXHOJIOIT' MUECKUX ITAPAMETPOB BbITTJIABKH,
BHEIIEYHOM OBPABOTKHU U PA3JIMBKU CTAJIM HA KAUECTBO CJIMTKOB
g e T3 N P 410

UCCJIEJJOBAHUS ®U3NYECKON 1 XUMUYECKON
444



HEOAHOPOJHOCTHU CJIMTKOB KOHBEPTEPHOM CTAJIU
ECOMAKOBA A.C ...ttt ettt et ettt e e e et e e e e e et e e e eaas 415

MOHTA TEXHOJIOIT'MYECKOI'O ObOPYJOBAHMA OYMCTHBIX
COOPYXEHUNU EBPA3 3CMK JIUI1 CTOUHBIX BO/]

L L 1 N 420
JIPEBECHOYT OJIbBHAA METAJIUTYPT' U
Anmoniok A.E., MuxauimnuueHKO T.A. ....................oouuiiiiiiiiiiiiiiiiiiie e 426

COBJHOI{‘EHI/IE OKOJIOIT'MYECKOI'O 3AKOHOJIATEJIbCTBA
POCCHUEMU 10 ITAPHUKOBBIM I'A3ZAM
CHOOHOBA ML Bh................o.eeeeeeee e et 431

445



Hayunoe n3nanue

HAYKA U MOJIOJAEXDb: IPOBJIEMBI, IIOUCKH, PEHLIEHUSA

TEXHUYECKHUE HAYKHA
Boimyck 26

Tpyowut Bcepoccuiickoii nayunoit Konghepenyuu cmyoenmos,
AcCRUPanmoe u Mo100bIX Y4EeHbIX

Yacts V
[Tox oGrmmet pemakuei C.B. KonoBaiiosa
TexHu4YecKuil pegaKkTop I'.A. MopuHa
KommbrorepHas BepcTka H.B. O3n06uxuna

[Togmucano B newats 08.12.2022 r.
®opmar 6ymaru 60x84 1/16. bymara mucuas. [legats odcernas.
Yen. meu. 1. 26,21 Yu.-u3n. 1. 28,66 Tupax 300 sk3. 3aka3 Ne 324

Cubupckuii rocy/1apCTBEHHBIN UHAYCTPUAIIbHBIA YHUBEPCUTET
654007, r. HoBoky3uenk, yn. Kupona, 42
Mznatenbckuii ientp Cudbl' MY



