
XXI BeK: HTorn rrpoinnoro 
ll rrpo6JieMbi HaCT051II(ero nmoc 

Y Ype/lHTellb - !l>f EOY 8 0 «IleH3eHCKHil rocy)lapCTBeHHbiH TeXHOilOrH'IeCKHH YHHBepCHTeT» 

FnaBHbiU peiJaKmOp 
llley)lxceH Acxall Xa3peTOBWI, aKaneMHK PoccMi1CKOi1 aKalleMMH HayK, 
/lOKTOp fiHOilOrMYeCKI!X HayK, npo!Jleccop 

3a.~tecmumenu znaatwzo peiJaKmopa: 
E!JJpeMosa CaHHH IOHycosHa, llOKTop 6~wnomYeCKHx HayK, npoq1eccop 
MoTOBHJJOB Oner KoH

1
CTaHTHHOBHY, JlOKTop TexHH'IecKHX HayK, llOUeHT 

IlameHKO ,L(MHTpMii Bnanw~;HpOBH'I, JlOKTop TeXHHYecKHX HayK, npoi!Jeccop 
IloJJHTaesa HaTallbR AHaTOilheBHa, JlOKTOp TeXHMYeCKHX HayK, npoi!Jeccop 
q yllKOB Banepwi1 AneKcaH/lpOBM'I, llOKTOp TeXHHYeCKI1X HayK, JlOUeHT 

PeiJaKu,zw muiJ! KOJU11!2UH: 
AKHHMH HwKonaill1BaHOBM'I, IIOKTOp TexHwYeCKMX HayK, npoq1eccop 
A HTMllOB Cepreil THXOHOBH'I, /lOKTOp TeXHHYeCKMX HayK, npoi!Jeccop 
Ea3apHosa !On11n f eHpMxosHa, llOKTop TeXHHYecKMX HayK, npoi!Jeccop 
EaKMH I1ropb AneKceeswi , JlOKTop TeXHM'leCKMx HayK, npoi!Jeccop 
Eawwpos M ycca f yMepoBHY, JlOKTOp TeXHHYeCKHX HayK, npoq1eccop 
Eor)laHOB A Hilpei1 Bna)lHMHpOBHY, JlOKTOp TeXHHYeCKMX HayK, npo!Jleccop 
Eypaxrn Bepa AneKceesHa, JlOKTOp XHMH'leCKHX HayK, npoi!Jeccop 
Bacwnhes AH/lpei1 BwTallbeBH'l, llOKTop TeXHI!'IeCKHX HayK, npOI!Jeccop 
f ony6 Onbra BaneHTHHOBHa, JlOKTop TeXHHYeCKHX HayK, npoi!Jeccop 
f pOMOB !OpHil lOpbeBH'I, /lOKTOp TeXHM'JeCKI!X HayK, npoi!Jeccop 
,L(asbllleHKO HaTallMJI I1saHOBHa, llOKTOp TeXHMYeCKHX HayK, llOI1eHT 
,L(MHTpwes M 11xawn CepreesHY, JlOKTOp TexHHYeCKHX HayK, JlOUeHT 
3H1!KHH Cepreil A neKCaH/lpOBHY, llOKTop TexHwJeCKHX HayK, llOUeHT 
3b16MHa On bra AneKCaH/lpOBHa, JlOKTop TexHHYeCKHX HayK, JlOUeHT 
I1sameHKO A HTOH Bna)lHMHpOBHY, llOKTop TeXHH'leCKHX HayK, npoi!Jeccop 
KBRTKOBCKaJI I1pHHa IOpbeBHa, JlOKTOp TeXHHYeCKHX HayK, npo!Jleccop 
K ocHHKOB !Opwi1 HwKonaeBH'l, llOKTop TeXHH'IeCKHX HayK, npoi!Jeccop 
K py'IHHMHa Harnmtn EsreHbesHa, llOKTOp TeXHH'IeCKHX HayK, npo!Jleccop 
KynwKOBCKHx fuoHa M apKOBHa, llOKTop TeXHw<JecKHx HayK, llOUeHT 
M aMellOBa TapaHa AcnaH Khl3bt, JlOKTop TeXHH'leCKHx HayK, npoi!Jeccop 
M acKeBH'l Cepreil AneKcaH/lpOBH'l, JlOKTop I!J1!3m<O-MaTeMaTHYeCKMX HayK, npoqJeccop 
MaxMy)losa fl1060sb lllwpsaHHesHa, JlOKTop TeXHH'leCKHX HayK, npoi!Jeccop 
MwneHnesa I1pwHa CepreesHa, llOKTOp TeXHwleCKHX HayK, llOUeHT 
Mwxees M wxawn IOpbeBH'l, JlOKTOp TeXHH'IeCKHX HayK, npoi!Jeccop 
IleTposa I1pHHa !OpbeBHa, llOKTop TeXHwJecKHx HayK, npoi!Jeccop 
IlpoxopOB Cepreil AHTOHOBH'I, JlOKTOp TeXHH'IeCKHX HayK, npoi!Jeccop 
Pmt<HOB EsreHI1il ,L(MHTp11eBM'I, JlOKTop TeXHH'IeCKHx HayK 
PhtfiaKos A HaTonHil Banepbeswt, llOKTOp TeXHI1'1eCKHx HayK, npoi!Jeccop 
CTopo)l(eHKO Ilasen A pKanLeswi , 'IJJeH-KoppecnoHJleHT PocCHHCKOil aKa)leMHH HayK, JlOKTOp 
XHMH'teCKHX HayK, npoi!JeCCOp 
TaHKJJeBCKHil fleoHI11l TwMoipeeBH't, JlOKTOp TexHH'IeCKHx HayK, npo!Jleccop 
TapaH11esa Knapa PycTeMOBHa, JlOKTOp TeXHM YeCKHX HayK, npo1peccop 
Twxo~mposa EneHa I1saHOBHa, JlOKTOp 6uonor w'leCKHX HayK, npoi!Jeccop 
IllanarnH Cepreil BwKTopoBH'I, llOKTop TeXHwtecKHX HayK, JlOUeHT 
q epHbtil KoHCTaHTHH AHaTOJJbeBH'I, llOKTop TeXHHYeCKHx HayK, llOI1eHT 
lliKOJJbH~IKOsa Mapi1Ha HwKonaesHa, JlOKTop TeXHHYecKMx HayK, llOUeHT 

OmaemcmaeHHbtii. ceKpemapb 
Kopocrenesa AHHa BnanHMIIpOBHa, KaHJlHJlaT TeXHH'IeCKHX HayK 

© ll>fEOY BO «IleH3eHCKMH rocy)lapcTseHHhiil TeJUIOJJOrH'IeCKMil YHMsepcMTeT, 2026 

OcHosaH B 2011 r . 

G 
ToM 15 

N2 1 (73) 

2026 
)l{y p Han Bb iXO,L(HT 

4 pma B ro.n: 

8XO/lHT fiEPE'I EHb peueH3H-
pyeMbiX HaY<JHblX 113/laHMH, B KOTOpbiX 
Jl0J1)1(Hb[ fihiTb. ony6JJHKOBaHhl OCHOBHbJe 
HaY<JHbie pe3yJibTaTbl llMCCepTllllHH Ha 
COHCKaHMe yqeHOH CTeneHM KaH)llfllaTa 
HayK, Ha COMCKaHHe yqeHOH CTeneHH 
/iOKTopa HayK. 

3apemCTpwposaH YnpasneHHeM 
ll>e)lepanbHOH CJ1Y)I(fihl no Ha)l30py B 
c!Jlepe CBR311, , MHqlOpMal1HOHHblX 
TeXHOJJomti 11 Maccoshrx KOMMYHMKa11HH 
no IleH3eHcKoi1 o6nacru I1I1 N• TY 58 -
00243 OT 27 anpeM2015 ro)la. 

KoMnhtOTepHaJI sepCTKa: 
B.B. 3ynaposa 

TeXHM4ecKHil pe/laKTop: 
B.B. 3ynaposa 

Allpec pe/lKOJJiler Hw, y4pellHTellH, 
pe)laKI1MM H 113/laTenn 

ll>f EOY B O «IleH3eHCKHil 
r ocy)lapCTBeHHhiH TeXHOI10rH'IeCKI!H 

yHMsepcMTeT»: 
440039, r . IleHJa, npoe31l Eai1)lyKosa/ 

yn. farapMHa, Jl. I ail i 
Te11. 8(8412) 20-86-39; 

E-mai l: j ouma12 l @penzgtu.ru; 
CailT: https://vek2 l .penzgtu.ru 

IlOilllMCaHO B ne4aTb 26.03.2026. 
8biXO/l B CBeT 02.04.2026. 

!l>opMaT 60X84 1/8 
Tie'laTb pM30rpa!IJMR. 

Yen. ne'l. JJ. 26,2. 
·TwpO)I( 100 3K3. 3aKa3 N2 55. 

Ome<t<rraHo s fieu'liTY _ 
440039, r. n en:m, npoe:~,!l liaii~'KOsal 

)'n. r arnpuun, ~· I n/11, Ten.: 8(84 12) 21J.86·39 
LteHa cso6odHOR 



CO)J,EP)KAHME 

HHf/JOPMATHKA, Bbll.flfCJ/11TEJJbHAJ/ TEXHHKA H YllPABJ/EHJlE 

METO)J,UKA OTO)K)J,ECTB.IlEH.IUI. 3TA.IIOHA )lMHAMUlfECKOH CHfHATYPhl 
nO)lnMCI1 nOJlh30BATEJUI no KOPTEJKY YHMKAJl b HhiX MATPHU, . 
CI1HAnTJ1lfECKHX K03 $<l>H U,I1EHTOB ME)KHEHPOHHhiX CBJrJEii 

( 'm>ep.>tc£tiii.H~ 

TaHuepos AneKcaHnp Xa6H6ynnoeswl, ,QaHHJlOB EsreHHH AneKcaH)lposwt.. ... ..... ...... ............. .... ... ................... lO 

AHAJIM3 11 BhlliOP HHtJ>OPMAIJ,HO HHO-METO)lOJIO fH lfECKOf O OEECflElfEHIDI 
nO,ll,li,EPiKKI1 flPHHJI.TIUI. PEIIJEHHH flPH BhiEOPE COCTABA KATAJIH3ATOPOB 
CflHPTOBhlX TOnJIHBHhiX 3JIEMEHTOB 
MapbiHOB l1saH BHKTOpoBwi , TapaH~esa Knapa PycTeMOBHa ............. ......... ... ....... ............. ............ ................. .. .. . l 7 

PEUJ EHI1E llPOliJIEMhl tJ>OPMAJIH3AU11M UPOfH0 3Hh iX MO)J,EJIEfi 
)],.fiJI CnEUHAJI H'UIPOBAHHbiX OPfAHlflAUMOHHO-TEXHl1lfECKHX ClJCTEM 
Ea6H'J MHxaHn JDpbeBwJ, Ky3Heuos BJI•Jecnas EcjmMOBHY, Ea6w1 AH)lpeil MHxai1.nOBHY ..... .......... .............. .... 26 

A)J,AflTAU,l1Jl OT/F-flOKA3AT EJIEH 3 Q>tJ>EKTMBHOCTM YflPABJIEHHJI 
)],.fiJI HE<l>TEnEPEPAEATbiBAIOIIJ,UX 3ABO)J,OB 
CasenbeB MHxmin 

YnPABJIEHHE TEPPl1TOPI1AJlhHO PACllPE)J,EJIEHHhlMH OPfAH.H3AU,110 HHhiMI1 
CHCTEMAl\U l : PO.flh nPOCTPAHCTBE HHhiX )J,AHHbiX 
5J.MailJKHH CTaHucnas AHaTOIIbeBH'L ............ ... .. ... ................. .............. ...... ..... .. .... ...................... .......... .................. .41 

llHTEJIJIEKTYAJlhHAJI CHCTEMA PAHHEfO OEHAPY1KEHHJI B03fOPAH.HH 
HA flOJIHfOHAX TKO flO )J,AHHhiM, nOJIYlfAEMhiM C A3POKOCM HlfECKHX 
U HA3EMHhiX UCTOIJHUKOB C HCflO.flh30BAHHEM HEHPOC ET.H YOLO 
4ynKOB ,Qam1Ila AneKcaH1lpOBHLI, TapaHuesa Knapa PycTeMOBHa .... .... ................... ....... ...... .............. ............. ...... 54 

O nTI1Mll3AU,.IUI OEPAEOTKI1 )J,AHHhiX )J,JIJI nPOfH03HPOBAHI1JI B PEAJlhHOM 
BPEMEH.H BCflJIECKA AKTHBHOCTH AKTOPOB flPOfPAMMHhiX flPO)J,YKTOB 
C C ETEBhiM 3tJ><IlEKTO M 
P))OOB Bna)lHCJlaB BacHIIbeBwl .. ..... ......... .... ........................ ...... ....... ............... ...... ..... ...... ..... ... ............................... 62 

A)J,AllH IBHAJI CHCTEMA YflPAB.JIEHI1JI BhiTJI)KHOH 
BEHTliJIJIUMEfi HA OCHOBE MOHHTOPI!IHfA C02 
Wsap~6ypr JleOHliA 3cjlpaHMOBHY, KynH3a)le ,lJ,MHTpHfl l1ropbeBHY, Po_nbKHH Ceprei4 BanepheBH<r .. ............... 69 

KOHBEHEP ABTOMATH3HPOBAHHOfO U3BJIEIJEHI1JI 3HAHHH 
113 OEPA.30BATE.IIhHh iX MATEPHA.JIOB HA OCHOBE EOJlhlliHX Jl3hlKOBblX 
MO)J,E.JIEH ,LJ,JUI nOCT POEHHJI MYJlhHIMO)J,AJlhHhiX fPAtJ>OB 3HAHUU 
3ynaposa BaneHTHHa Bna,'lHMHposHa .. ......... ............................. ....... .. ........... ........... ............... ,_, ............... ............. 76 

MO)J,E.flh 11 AJlfOPllTM CTPYKTYPHO-flAPAMETPHlfECKOr O 
CHHTE3A TPEHAJKE POB )],.fiJI EOPbEhl C MAJ10fAEAPHTHhiMJ1 
EIIJIA TEPPOPI1CHi lfECKHX H. ,11,11BEP CHOHHhlX fPYflii 
MyxaM6eTos Acbin6eK MapaTOBH'I .. .. .. ............ .................... .... ...... .......... .................................. ........ ... .... .. .......... .. WI 

KJIACT EPHhiH AHAJ111311Htl>OPMAUI!IH 0 3AfPJI.3HEHHH ATMOC(f»EPbl 
flPOMhllllJIEHHhiX fO.PO)J,OB C 11CnOJI.b30BAHHEM 
CAMOOPfAHI13YlOIIJ,l1XCJI KAPT KOXOH EHA 
TapaHI..(esa Knapa PycTeMOBHa, r!aTpHKees ,QeHHC HHJmnaeBH'I .......... .. ........... ......... ......... ........ ...... .. .. ... ........ ..... 'I 1 

llflll{EBh/E 71£,l\HOJ10f'NJ1 

BJIIIJIHHE COPTA BHHOfJ>A,L~A HA <I)Ot•MHPOBAmm AI'OMA'I'f!IIIW 'I\'01 '0 
nPOQ>HJIJI B MO)J,EJlbHhiX IIOI•TBEihiAX TIWA IW IJI' 
PmKHOB EsreHHH ,QM11Tpl1eBH' t. ill i\OJl bHHKOBa l\ll apu u u. lllu\o.ll a ~; B II l l , ll l :JWiliJ\011 i\ i !'l i l ll i \ IJ,i lpl'l 1JIIfl l , """' ,. IIH 

4 !lXI l l l"h : " 'I'( II " ll fl ill ll /11 11 '11 " "l'lll illl ' il llol II III ill llll\1 '11111111111 'I I ' ll 1', I '1 '" ' r / II 

( 'oll f C:II I 

I'A:WAGOTKA 3AMOPO)KEHHOfO )J,ECEPTA HA OC HO BE 
II• EI>MEHTHPOBAHHO lJ )1,11CnEPCMI1 113 lJEl:IEBMU,hl 
VI U<l iiOB MaKCHM CTaHHCJ1aBOBH1.l, EaJI3HTOB KaMHJlb PycTaMOBH'l, oa6HHUeB KHpH11J1 AneKceeBH'l.. ........... ... l 05 

I';GPAiiOT KA <l.lEPMEHTlfPOBAHHOfO PACTHT EJlh HOfO 
'~AM()I>Q)KEHHOfO )J,ECEPTA HA OCHOBE,: TOflHHAMliYPA 
l:iawliiTOB KaMHJlb PyCTaMOBH'I, Kpasuosa Esr eHHJI BJJallHMHposHa, 5J.KOBYeHKO 1-IaTanbJI BnanHMHposHa ..... J l 6 

TEXHOCf/JEPHAJ/ EE30llACHOCTb 

:JIWJIOfHlfECKM 3tJ><l>EKTI1BHbi E TEXHOJIOfHM MEXAHHlfECKOH flEPEPAEOTKH 
CTPOI1TEJ1hHbiX OTXO)J,OB: CPABHI1TEJ1h HhiH AHAJ1113 11 BblliOP OEOPY)J,OBAHIU I 
H llKonaesa Jlapuca A HL\peesHa, A HI1CHMOB AH)lpe.fi Cepr eeBH'I ....... ........... ..... ............... .... ............... ...... .......... l25 

JIOfH KO-BEPOJlT HOCTHAJI MO)J,EJlh OU,EHKI111HT EfPAJibHOH 3Alli,Hil.I,EHHOCHI 
n EPCOHAJIA n PE)lflPHJIHtfl no OEPAIIJ,EHHIO C TBEP)lh lMM KOMMYHA.JihHhlMM 
OTXO)J,AMU C HCflOJih30BAHHEM TEXHOJIOfHfl llHPO.III13A 
Koneu I:OpHi4 Bt lTanbeBHY, ITasneHKO AneKcaH)lp TMMocjleesHY, ManKHH Bna)li1J1mp I:OpbeBHY ...................... 134 

I 

Ofl PE)J,EJIEHHE Hlt OEXO)J,UMOfO BPEMEH.H )J,JIJI llPOBE)J,EHI1Jl Bh iE3)1,HOH flPOBEPKH 
no COEJIIO)J,EHHIO OEJI3ATEJ1h HhiX TPEEOBAHHH llO)KAPHOH 6 E30nACHOCTI1 
Eor)laHoB A H,'lpei4 Bna)lHMHpOBHLI, feHue EsreHHH BnnhreiibMOBH'I. ....... ............................. ......................... ... 140 

AHAJ1ll3 )l,MHAMitKl l flAPAMETPOB B03)1,YlliHOi1 CPE)J,hl 
B KAlillHE JIETHOrO 3 Kl1flAJKA IIPH 3KCllJIYATAUlut B03,LI,YlllHOfO CY)J,HA 
W y peKOB Bna)lHM11p BacHJibeBHY, )KH)lKOBa lDJIH)) B HTanbeBHa, Yen ! HOB AneKcaH)lp Bna)lHMHpOBH'I. .. ....... ] 44 

CllOCOEbl )J,OCTABKU CPE)J,CTB llOJKAPOTYUIEHHJI 
)l.JIJI OEECflElfEHHJI 3Ail.I,HTbl OEbEKTOB HEtJ>TEfA30BOfO KOMnJIEKCA 
B APKHfl-I ECKOH 30HE POCOlHCIWM <l>E)J,EPAUIIH 
CbiT,!lblKOB MaKCHM PaBHJibeBI1LI ......................................... .... ......... ...... .... .. ................. .......................... ..... ... ...... l 50 

0 PA3PA60TKE MATEMATI!IlfECKOH MO)J,E.JIM KJIACCHtJ>H KAU.MM 
nPOtJ> ECCHOHAJihHOf O PUCKA HA nOJKAPO- 11 B3PhiBOOnACHbLX OEbEKTAX 
HA OCHOBE CTATHCTlllfECKOfQ AHAJ11!13A 
KpacHorpy)lOB A neKcaH.np B actwbeBHLI, PbiOaKOB A HaTonHiil B anepbeBW·l , 
n asneHKO AneKC3t1)lp Tl1!vJOcjleeBH'I ..................... ......... ..................... , .................................................................. l 58 

OEOCHOBAH.liE TPEEOBAHHi1 K lfACTOTE YllPABJIEHUJI JIPKOCThlO )J,UCllJIEEB 
Ky1lpliWOB AneKcefl BanepbeBHLI, fpHrOpbeB l111bll A H.npeesw t. .................. ........... .............. .............................. l 64 

IJ.U<IlPOBAJI MO)J,E.flh TEPMJPIECKOfO BOl)J,EHCTBHJI flO)KAPA 
HA tl>OT0 3JIEKTPI11JECKUE MO)J,YJIM 
Ky3hMHH AHaTonHi1 AneKceeBH'I, PoMaHoB 1-IHKoilaA H HKonaesHY, 
CHMOHosaMapHHaAneKcaH.nposHa ... ................................................. ... ............ ............. .. ........... ............. ....... ..... l 70 

AHAJ1113 ll II POfH03HPOBAHUE llPO<l>ECCHOHA.IIhHhiX PHCKOB 
)J,JIJI MAllli1HHCTOB JIOKOMOTliBOB llPU 3 KCIJJ1) '1\.TAU,HI1 KJIHMATHIJECKUX 
CHCTEM KAEHH C YlfETOM PEJKHMOB PEUHPKYJIJIUH H B03)1,YXA 
H aHcjJHIIOB 11saH AneKcaH.nposn '1 . . . . . . . . .. . . . . . .. . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. . . . . . . . ... . . . . . . . . . .. . . . . . . . . 177 

H3BJ1ElfEHHE fiO)lA UEJIJIIOJI030H (KJIETlfATKO H) CKOPJIYflhl 
f PEU,KOfO OPEXA 113 llJIACT OBhiX 80)1, PAJJIHlfHOfO flPOliCXO)K)J,EHHJI 
ITepM!!KOB Bna)lHMHp HHKOl!aeBHY, Ka3aH~esa JliO.llMHJia AHaTonbeBHa, 
MapTbiHOBHY Bna,!li1M11p JleoHH)lOBHLI .... ... ......... ... ......................... ................................... ................. ......... ......... 185 

)J,U HAMHlfECKHH HHTEfPAJlhHbfH MH)J,EKC PliC K-A)J,AllTH.BHOCTI!I 
KAK OCHOBA .HHTEJIJIEKTYAJlhHOf O YDPABJIEHHJI EEl ODACHOCTh lO TPY)J,A 
HA ABTO MOEHJlhHO M TPAHCllOPTE 
ITaHai1om s KoHcTaHTHH KoHCT3HTI1HOBHl!, M awyKOB PoMaH AneKCaH.upoBH<r, 
ManKHH Bna)lHM11p lDpheBHY, PbJ6aKOB A HaTOJll1i1 B anepbeBH'I .............. .-......................................................... 192 

XXI century: Resumes of the Past and Ch allenges of the Present plus. 2026. V. 15. No! (73) 5 



li 

II 

I 

I, 
:I 

TEOPEHJlfECKO E II 3KCllEPHMEHTAJihHOE OliOCHOBAHIIE KOHCTPYK~HH 
YCTPOfiCTBA llOPOlllKOBO f O nmKAPOTYlUEHIUI J;~MfiYJihCHOfO ,LI,EMCTBJ;IH 

('oot•r .,callue 

MsaHOB AH,rrpei1 BnaJUtMHpOBH't, CbiT,UbiKOB MaKCI1M PasHnbeBHLJ ... ... .................... ......... ..... ......... ... ...... .......... l 97 

MO,LJ,EJIHPO BAHHE KAl.fECTBA BO.Llhl B BO,LlOEMAX H BO,LlOTO KAX 
JleBKHHa EneHa Bna;J.HMHposHa, BaspeHI-OK CseTnaHa BHKToposHa, <PeLUOK PoMaH CepreeBH't. ...... ............... 205 

PA3PAiiOTKA IWMll.fi EKCA MO,LlEJIEH ,LlJIH OUEHKH llOBPEJK.LlEHMM 
AJIIOMUHHEBh lX llPOBO,LlHUKOB llPU B03)lEifCTBIHI CBEPXTOKO B 
B ~EJIHX O liECllEl.fEHIUI llOJKAPHOii EE30llACHOCTH 
MoKpi!K AHHa BacHnbesHa, Koponesa Jli-O,llMHna AHaTOJJbesHa ....... .............. ....... .... ... ... .... ... .... .... ... ... .... .. ........ . 212 

HCCJIE,LI,OBAH HE B03,LI,EHCTBIUI HA C RAPliU,IKOB 
METAJIJIHLJECKMX KOMllOHEHTOB CBAPOl.fHOfO ,LJ,hiMA 
,[\Mt1TpHes M11xaun CepreeBH'I, ! puueHKO AneKcaH,rrp Bna)J,HMHpOBHY, 
LlepHhiWesa EneHa BHKToposHa, f pe6eHwHKOBa Onhra AneKcaH,rrposHa .. .. ... .. .. .. .. .... .... ...... .. .. .... .. .... ........ ...... . 2 1 8 

PA3PAEOTKA llO KA3ATEJUI HHTEfPAJihHOM 3AIIJ,Hili,EHHOCTH CllACATE.JIE H 
llPH llPOBE.LlEHIH I PAEOT HA OllACHhiX llPOIBBO,LI,CTBEHHhiX 
OlibEKTAX B YCJIOBI!IHX PA3PYlllEHHfl 
nasneHKO AneKCaH,!l,p Tt1MO!jleeBH'l, Koneu I:OpHi1 BHTanbeBHY, Pht6aKOB AHaTOJ1UH BanepbeBI111. ...... .. . .. .... .. 224 

6 X..X l Bel\ : li1'1'0rlr1 n p O II IJIOI'O Ill 11 p n6Jil'o\ll ol ll :t C'J'OJI II ~l' I 'O IIII IOC. ).0.HJ, 'I', I t; , J\'1'1 (7 \) 

( 'ollh'lll 

CONTENT 

INFORMATION SCIENCE, COMPUTIN G DEVICES AND CONTROLJNG 

METHODOLOG Y FOR IDENTIFYING A REFERENCE DYNAMIC SIGNATURE 
TEMPLATE USING A TUPLE OF UNIQliE SYNAPTIC WEIGHT MATR ICES 
OF INTER-NEU RON CONNECTIONS 
Tantserov Alexander Khabibullaevich, Danilov Evgeny Alexandrovich .............. .. .. .. ........ .... .. .. .. .. ........ ............ .. . 10 

ANALYSIS AND SELECT ION OF INFORMATION AND METHODOLOGICAL SUPPO RT 
FOR DECISION-MAK ING IN CHOOSING THE COMPOSITION 
OF ALCOHOL Fl iEL C ELL CATALYST . 
Marynov Ivan Viktorovich, Tarantseva Klara Rustemovna .. .. .... .... ..... .. .. .. .. .. .. .. ... .... .. ....... ..... ........ .. .... .. .. .. .. .. ..... .. .. 17 

SO LVING THE PROBLEM OF FORMALIZING PREDICTIVE MODELS 
FOR SPECIALIZED ORG ANIZATIONAL AN D TECHNICAL SYST EMS 
Babich Mikhail Yurievich, Kuznetsov Vyacheslay Efimovich, Babich Andrey Mi haylovich ...... .......... .. .. .. .. .... .... 26 

ADAPTATION QF OT/F P ERFORMANCE INDICATORS FOR OIL REFINERIES 
Saveliev Mikhail 

MANAGING SPATIALLY DISTRIBUTED ORGANIZATIONAL SYSTEMS: 
THE ROLE OF SPATIAL DATA 
Yamashkin Stanislav Anatolievich .. ..... .... ................. .... ...... ....... ....... ... ........... ....... .. ..... .... .... ..... ......... ..... ............ ... .4 1 

INTELLIGENT SYSTEM FOR EARLY DETECT IO N OF FIRES IN MSW POLYGONS 
USING DATA FROM AEROSPACE AN D LAND-BASED SOURCES 
USING HIE YOLO NEURAL NETWORK 
Chulkov Danila Alexandrovich, Tarantseva Klara Rustemovna ....... .. ...... .. .... ...... ... ... .... .... .. ......... .. .......... .............. 54 

OPTIMIZING DATA PROCESSING FOR REAL-TIME FORECASTING 
OF ACTOR ACTIVITY S l iRGES IN NETWORK-EFFECT SOFTWARE PRODUCTS 
Ryabov Vladislav Vasilyevich .... ...... .. ..... ..... .. .. .. ........ .... ..... ..... ... .... ..... ...... .. .. ........ ...... ... .... ....... .. ...... .. ....... .. ....... .... 62 

A HARDWARE-SOFTWARE SYSTEM FOR ADAPTIVE EXHAliST 
VENTILATION CONTROL BASED O N C02 MONITOR ING 
Shvat1sburg Leonid Efraimovich, Kulizade Dmitry lgorevich, Rodkin Sergey Valerievich .. ...... .. .. .. .. .. .. .. .. ..... .. .. . 69 

A PIPELINE FOR AUTOMATED KNOWLEDGE EXTRACTION FROM 
EDUCATIONAL MAT ERIALS l iSING LARGE LANGUAGE MODELS FOR 
CONSTRUCTING M ULTIMODAL KNOWLEDGE GRAPHS 
Zuparova Valentina Vladimirovna ... ..... ............. ... ... ...... ...... .. .... .. ....... .... .. ... ......... ... .... .... ... ....... ............ ............ .... ... 76 

MODEL AND ALGORITHM OF STR UCTURAL-PARAMETRIC SYNTHESIS OF SIMliLATORS 
FOR COMBATTING SMALL-SIZED DRONS OF TERRORIST AND SABOTAGE GRO UPS 
Mukhambetov Asylbek Maratovich ..... .... .. .. ......... .. .... .. .. ....... .. .... .. ..... ..... ...... ........ .... ... ... ..... ... ... ... ........ .. ........ ....... 84 

CLUST ER ANALYSIS O F ATMOSPHERIC POLLUTION 
DATA USING SELF-ORGANIZING KOHONEN MAPS 
Tarantseva Klara Rustemovna, Patrikeev Denis Nikolaevich .. ..... .... ........ ........ ... .... .. ....... ......... .... ........... ..... ....... ... 91 

FOOD TECHNOLOGY 

INFLUENCE OF GRAPE VARIETY ON T HE FORMATION OF THE AROMATIC 
PR OFILE IN MODEL PORT W INES OF THE R UBY TYPE 
Rozhnov Evgeny Dmitr ievich, Shkolnikova Marina Nikolaevna, Neklyudov Atiton Andreevich .. ...... .... .. .. .... .. ... 98 

DEVELOPMENT OF ICE CREAM BASED ON FERMENT ED DISPERSION FRO M LENTILS 
Ivanov Maksim Stanislavovich, Bayazitov Kamil Rustamovich, Babintsev Kirill Alekseevich .. ....... .. .. .. ... ........ l 05 

XXI cen tury: Resumes of the Past and Ch allenges of the Present plus. 2026. V. 15. N•l (73) 7 



'I 

II 

II 
I 

DEVELOPMENT OF A FERMENTED FROZEN PLANT-BASED 
DESSERT BASED ON JERLISALEM ARTICHOKE 

C o!"h!fU!tc/11 111! 

Bayazitov Kamil Rustamovich, Kravtcova Evgeniya Vlad imirovna, lakovchenko Natalia Vladimirovna .. ...... .. l.l 6 

TECHNOSPHERE SAFETY 

ENVIRONMENTALLY EFFICIENT MECHANICAL RECYCLING TECHNOLOGI ES 
FOR CONSTRUCTION AND DEMOLITION WASTE: COMPARATIVE ANALYSIS 
AND EQUIPMENT SELECTION 
N ikolaeva Larisa Andreevna, Anisimov Andrei Sergeevich ............. ..... ... .. .... .......... .......... ......... .. ......... ..... ... .. .... 125 

LOGICAL AND PROBABILITY MODEL FOR ASSESSING THE INTEGRAL 
PROTECTION OF PERSONNEL IN SOLID WASTE MANAGEMENT 
ENTERPRISES USING PYROLYSIS TECHNOLOGIES 
Kopets l urii Vitalievich, Pavlenko Alexander Timofeevich, Malkin Vladimir Yuryevich ...... .. ........ ...... .............. 134 

DETERMINING THE TIME REQUIRED FOR CONDUCTING AN ON-SITE 
INSPECTION OF COMPLIANCE WIT H MANDATORY FIRE SAFETY REQliiREMENTS 
Bogdanov Andrey Vladimirovich, Gentse Evgen iy Vilgelmovich ............ .... ..... ............. ................. .. .. .. ..... .... ...... l40 

ANALYSIS OF MICROCLIMATE PARAMETERS IN THE FLIGHT 
CREW COCKPIT OliRING AIRCRAFT OPERATION 
Shurekov Vladimir Vasi lievich, Zhidkova Yulia Vitalievna. Ustinov Alexander Vladimirovich ... .... ........ ... .. .. .... l44 

METHODS OF DELIVERY OF FIRE EXTINGUISHING EQUIPMENT TO ENSURE 
THE PROTECTION OF OIL AND GAS FACILITIES IN THE ARCTIC ZONE 
OF THE RUSSIAN FEDERATION 
Sytdikov Maxim Ravilevich .. ....... .... .. .... ...... ............. ..... ... .......... .................. .. ......... ............. .... .......................... .. l 50 

ON THE DEVELOPMENT OF A MATHEMATICAL MODEL FOR OCCLIPATIONAL 
RISK CLASSIFICATION AT FIRE AND EXPLOSIVE FACILITIES BASED 
ON STATISTICALANALYSIS 
Krasnogrudov Alexander Vasilyevich, Rybakov Anatoly Valerievich, Pavlenko Alexander Timofeevich .... ... .. .. 158 

ARGUMENTATION OF REQUIREMENTS FOR THE DISPLAYS 
BRIGHTNESS FREQliENCY CONTROL 
Kudryashov Aleksey Valerievich, Grigoryev llya Andreevich ........ .J.. .................................. ................ ................ 164 

i 

DIGITAL MODEL OF THERMAL IMPACT OF FIRE ON PVTG MODULES 
Kuzmin Anatoly Alekseevich, Romanov N ikolay Nikolaevich, Simonova Marina Aleksandrovna ............ ... ..... l 70 

ANALYSIS AND FORECASTING OF OCCUPATIONAL RISKS FOR LOCOMOTIVE 
DRIVERS DURING THE OPERATION OF CABIN CLIMATE CONTROL SYSTEMS 
CONSIDERING AIR RECIRCULATION MODES 
Panfilov Ivan Alexandrovich ....... ....... ........ ....... .. ........... .. ........ ............. ......... ....... ......... ...... .. :~ .......... ............ ....... 177 

EXTRACTION OF IODINE WITH WALNUT SHELL CELLULOSE 
FROM FORMATION \\:'ATERS OF VARIOUS ORIGIN 
Pennyakov Vladimir Nikolaevich, Kazantseva Lyudmila Anatolyevna, 
Ma1tynovich Vladimir Leonidovich .. ........ ........ ...... ... ... ..... ....... .... .......... .... .... ... .. .. .... ......... ...... ........... ..... ..... ... .. .. l :-l 5 

DYNAMIC INTEGRAL RISK-ADAPTABILITY INDEX 
AS A BASIS FOR INTELLIGENT MANAGEMENT OF ROAD TRANSPORT SAFETY 
Panayotov Konstantin Konstantinovich, Mashukov Roman Aleksandrovich, 
Malkin Vladimir Yurievich, Rybakov Anatoly Valerievich ........ ............ .. .. .. ......... ...... ..... ....... .... .. .. ... .... .... ... ...... ... l •>-

THEORETICAL A.t"'D EXPERIMENTAL J USTIFICATION 
OF THE fMPULSE POWDER FIRE EXTINGUISHJN_G DEVICE DESIG N 
Ivanov Andrey Vladimi.rovich, Sytdykov Maxim Ravilievich .. ....... ..... ... .... .... .... .. ....... .. ...... .. ..... ............ ............. l 11 

MODELING OF WATER QUALITY IN RESERVOIRS AN D WATEilCOt iRSES 
Levkina Elena Vladim irovna, Vavreny.uk Svetlana Viktorovna, Fed iuk Roman Sl:l'gl:0Vk li .. ......... .... .... ..... ....... .!O ~ 

8 XX I Bel;: •rr o r l•l II JlOIII I IIl l 'll 1•1 ll fl llli iH' ,\ llol ll ll r l 'lli ll l (fl l ll ll l lllll 1l1 1f1 I' I 'I ~11 1 ( '/ \) 

( 'ollfc' l/1 

DEVELOPMENT OF A SET OF MODELS FOR ASSESSING DAMAGE 
TO ALUMINUM CONDLICTORS LIN DER THE INFLUENCE OF OVERCURRENTS 
IN ORDE R TO ENSURE FIRE SAFETY 
l\ll okryak Anna Vasievna, Korol eva Lyudmila Anatolievna ... ........... .............. .............. ... .......................... ....... ..... 2 12 

STtJDY OF THE EXPOSURE OF WELDING FUME TO WELDI NG WORKERS 
l) milriev Mikhail Sergeevich, Gritsenko Aleksandr Vladimirovich, 
( 'hcrnysheva Elena Viktorovna. Grebenshchikova Olga Aleksandrovna .... ..... ...... ......... ............ ...... .... .. ....... .... .. . 2 l8 

DEVELOPMENT OF AN INDEX OF INTEGR <\L PROTECTION OF RESCUE WORKERS 
AT DANGERO US PRODUCTION FACILITIES IN CONDITIONS OF DESTR{JCTION 
Pavlenko A lexander Timofeevich, Kopets Jurii Vitalievich, Rybakov Anatoly Valerevich .................................. 224 

XXl century: Resumes of the Past and Ch allenges of the Present pll1s. 2026. V. 15. !Wl (73) 9 


