
B HOMEPE 

MemperHOHaJIhHOe OOl.I\eCTBeHHOe yqpemAeHHe 
"HHCTHTyT HHmeHepHOH QlH3HKH" 

(HaYQHOe, 06pa30BaTeJlbHOe H npOH3BOJ\CTBeHHOe YQpe1KAeHHe) 

npln60POCTPOEHIt1E, 
METPOnOrlt1H It1 
It1HetJOPMAl.llnOHHO­
1t13MEPIt1TEnbHbiE npln60Pbl 
It1 CIt1CTEMbl 

2	 3axapoB B.II., CMl-1pHOB A .B.,
 
Waj;!MapAaHoB A.M.
 

MaTeMan14 eCKl-le MOAenl-l uia por uo- aw ­
nynbcHo ro CTa 6l-ln l-l3aTOpa HanpH>t<eHl-lH ca ­
CTeMbl 3neKTpocHa6 >t<eHl-lH KOCMl-l 4eCKOro 
annapara 

5	 Cnl-1pSlrl-1H B.B. 

n pl-1MeHeHl-le MeTOAa KOHe4HbiX 3neMeHTOB 
AIlH Ol.\eHKl-1 HaAe>t<HOCT l-1 Banbl.\OB04HbiX co­
eAl-1HeHl-li-i 

10	 rOPAeeB r.A., ne nOB B.B., 
nOHOMapeBa A.e., CMl-1pHOB H.B. 

MeTOAbl npOrH03l-1 pOBaHl-1H HaAe>t<H OCT l-1 
paAl-103ne KTpOHHoi-i an naparvpu, nonsepra­
lOw,ei-icH Bl-16pa l.\l-1 l-l 

16	 KoraB H.I1., KOCTIOKOB A.B., 
l!>ellbAwepoB A .H., 4epHbiweB e.E., 
RWI-1H A.B. 

Merponoruuecxoe ofiecne-reu ue cpeACTB l-l3­
MepeHl-1i-i a3l-1MyTa 

20	 Ka6aKoB B.B. 

~ccneAOBa Hl-1e Hyn eBoro Cl-1rHana nasepu oro 
rapocxon a 

25	 PeAbKI-1H B.B., CMOPOAI-1H A.I1., 
Ceprees e.e., KyMtK M .B., Kop06KOBA.A. 

Ma TeMaTl-l4eCKaH MOAenb l-1 MeTOAl-lKa pac ­
4eTa r ennoofi weuu oro 060pYAo BaHl-lH 6a­
30BOro sapaaura crpvxrvpno -rexacnora­
4ecKoi-i cxeMbl aACop6 1.\l-10HHO-Kpl-lOreHHoi-i 
yCTaHOBKl-1 

33	 KOlloM6eT B.A., lIecHblx B.H., 
60HAapb A.T. 

n pOHBneHl-le YHl-lBepCanbHoi-i Cl-1CTeMbl vrpa­
l-1 BalOw,l-1XCH nepaoa oe B MHOroCYT04HbiX 
6l-l0pl-1TMaX 

39	 npOXOpl.\OB A .B., COIlOBbeBA.3., 
MI-1HI-1Ha O.B. 

Ann apaTHo-npo rpaMMHbli-i KOMnn eKC, MOAe­
nl-1pYIOll.\l-li-i pa60TY HaBl-l ral.\l-lO HHbIX Cl-lCTeM 
Ha 60PTY BbiCOKOT04HbiX 60enpl-lnaCOB 

42	 CMypOB c.s., Cansxo A.E., 
Barapcxax B.I1., Ky31-1H E.H. 

AIlbTep HaTl-lBa nOBbIWeHl-lH novexosauia­
ll.\eHHOCTl-l 60PTOBOi-i napoasrowarusa nera ­
TenbHblXannaparos 

46	 6yrpaHoB A.e. 

Pean l-1 3al.\l-lH cpeACTB l-1HAl-1Bl-1AyanbHoH 3a­
W,l-1Tbl aoeuuocnvscauie ro OT xon ozia Caxrwe­
HOi-i Cl-lCTeMoi-i snexrpoofiorpeaa 

PAAIt10TEXHlnKA In CBH3b 
Sl	 3elleHeBcKI-lj;! B.B., 3elleHeBcKI-lj;! IO.B., 

3elleHeBcKI-lj;! A.B., WMblPI-lH E.B., 
Ayp HoB A.e. 

CTaTl-lCTl-l4eCKl-li-i l-l KOppenHI.\l-10 HHbIH aHanl-l3 
azipecusrx nocn en oaar ens aocrea B «auanax 
nepeAa4l-l CKOAO BblM ynnoTHeHl-leM AaHHblX 

S6	 6aTeHKoB K.A. , I1IlIOWI-1H M.B., 
KaTKoB O.H., KOPKI-1H A.r. , MSlcl-1H H.I1. 

06Hapy>t<eHl-1e Cl-1rHanOB AByxroHanbHoi-i 
MHor04aCToTHoi-i Cl-lrHanl-l3al.\l-1l-1 np l-l l-lX ne­
peAa4e no CeTl-l CKOMMYTal.\ l-1ei-i naKeTOB 

61 AOHl.\oB A .B., KOCSlK A .I1.,
 
WI-1MaHOB c.u,
 
nepeAa4a 3anpOCOB B pe>t<l-lMe ABOi-i HOro 
l-lCnOnb30BaHl-lH sanpocuoro KaHana no an ro­
pl-lTMY taxrapoeau uo ro cny4ai-iHo ro MHO>t<e­
CTBeHHoro AOcTYna 

6S ~I-1M6all B.A ., nap<jleHTbeB A.A. 

M aTeMant4ecKoe MOAenl-lpOBa Hl-1e ofipa­
60TKl-l Wn C-cDM KaK Cl-1 rHanOB KaAPoBo i-i 
Cl-l HXpOHl-l3al.\l-ll-l aHano rOBblM l-lAl-lCKpeTHbIM 
cornacoaauusuwn <j>l-ln bTpaMl-1 

It1HCZJOPMATIt1KA, 
Bbl"tIt1CflIt1TEnbHAH TEXHIt1KA 
It1 ynPABflEHlnE 

70 TI-1MOWeHKO A.B., MypawoB A.A.,
 
KO'lKapOB A.A., 6aAoeB B.A .,
 
6yxaHel.\ A .I1.
 

BepoHTHocTHbli-i nOAXOA K Ol.\eHKe CTpyKTYP­
HOi-i >t<l-1BY4eCTl-1 MHoroypoBHeBbl X Cl-1CTeM 
MOHl-lTOpl-lHra CY4eTOM <j>opc-Ma>t<opHbIX 06­
CTOHTenbCTB 

74	 ~apbKoB A.H., CMypOB c.a., BOIlKOB r.r. 

Tepu apus ie ueafieneau Cl-1MMeTpl-1l-l 0 sanv­
TbIBaHl-1 l-l MHoroMepHblX npOCTpa HCTB 

COBPEMEHHAH MEAIt11.1It1HA 
It1 etJAPMAl.lEBTJnKA 

82	 ~apbKoB A.H., ~apbKoBa E.A.,
 
Hpacaoaa IO.B.
 

Texuon or aa np0 l-13BOACTBa l-1MMyHoTpOnHDrO 
l-lHHOBal.\l-10HHoro np en apar a " TAM EPOH» 

HAYKOMETPlnH 
87 ApTaMoHoB IO.H. 

MeTOAl-l4eCKl-li-i nOAXOA K BbIHBneHl-l1O AY­
6nl-lpYIOw,ei-iTeMaTl-1K l-1 np oexr oe 

90	 EMelll-1H H.M., PSl60Bn.A. 

Havxorpan s: IO>t<Horo n OAMOCKOBbH: Al-lHa­
Ml-lKa pa3Bl-lTl-lH l-l nepcnexra esr 

HAY"tHbIE 0630Pbl • HAY"tHbIE 
PEl.lEH3 1t11n • OT3blBbi 

9S MeABeAeB B.B., nOcneXOB A.B.,
 
CblTHSlK IO.A.
 

Pons rocvziapcr eeuuux HaY4HbiX l.\eHTpOB 
POCCl-l i-iCKOi-i cDeAepal.\l-1 l-1 B peanl-l3al.\l-ll-l np n ­
Opl-lTeTOB Hay4Ho-TeXHOnOrl-l4eCKOro pasaa­
Tl-1H POCCl-li-iCKOi-i cDeAepa l.\l-l l-l 

101 AUTHORS 

103 3TlnKA HAY"tHbIX 
nY6fllnKAl.l1niii 

104 TPE60 BAHIt1H 
K ABTOPAM CTATEIii 

HaY4HO-TeXHIII4eCKIIIH >+<ypHaJl 

IHBECT~R 

~HCn"YTa I1H>f<eHepHOH <l>11311KI1 
NQ2 (S6 )2020 

~3AaeTcH Canpe ns 2006 r. BbIXOAl-1T escexaapr aneuo 

ISSN 2073 ·8110 
BKIl104eH B «nepe4eHb BAK» 

no HaY4HbiM cneu,l-1anbHoCTHM : 
05.11.16 , ~ H<j)0pMal.\l-10HHO-l-l3Mepl-lrenbHble 

., ynpaBIlHKlll.\l-1e Cl-leTeMbl 
05.12.13 , C.,creMbl , cera l-lVCTpoHcT8a TeneKoMMYH I-I XaUl-1 H 

05.13,01. Cl-1CTeM HbIH aHanl-l3, vn paaneuae 
1-1 06pa60TXJ "lH<j>OpMJI.\I-II-I 

05.13.19. MeToAbl "l C"lCTeMbl 3all.\I-ITbII-lHljJopMal.\"l"l , 
"lH<jlopMaI.\I-IOHHaH 6e30nacHoCTb 

rll asHbl j;j pena xrop, 
npencenarens pep,aKl..\ lItOHHOro COBeTa 

lit pep,aKl.\lItOHHOj;! KOllllerlltllt 

AneKCeH HIIIKOnaeBIII'I UapbKOB 
n p e314,qeHT - Ilpeuceuarenv n p OBneHI4RNOY ,,/11/11([),>, 

30cnYiKeHHbll1neaten» HOy KI4 pm , 
,qOKTOp TeXH144eCK 14 X HOyK, ttpoib ecc cp 

Pep,aKl..\lIt OHH bl j;j CO BeT 

reHHaAIIIH Io1BaHoBIII'l Aaapoa 
rnOBHbl11 HOY4Hbll1 COTpy,qHI4K mr yn <<16 U f-!/I1 /11/11 NO pm" Bn< 

30cnYiKeHHbll1nearen» HOyKI4 pm. 30 cnYiKeHHbll1 
14306peTOTenb pm, noyp eoT r ocy,qop cTBeHHol1 

npeMl414 pm , n avpeor npeMl414 n pOBI4TenbCTB o pm, 
,qOKTOp TeXH144eCK14 X HOy K, npoibeccop 

CepreH BnaAI-1MlllpOBIII'l ABOPSlHKIIIH 
H040nbH14K tienaprauenra Iocvuapcreeunon 

«opn opounu «PO C TEX" OAO KP3T, 
,qOKTOp TeXH14 4eCK14X HOyK, npotbecccp 

HIIIKonaH Mlllxaj;!nOBIII'I EMenlllH 
rn OBHbl11 HOY4Hbll1 CO Tpy,qHI4K 

mrSHy "rocMeTO,q4eHTp" . 
30cnYiKeHHbll1 uee ien» HOyKI4 14 TeXHl-1KI4 p c mcp. 

,qOKTOp TeXHl-14eCKI4X HOyK, npodie ccop 

BaneplllH Io1BaHoBIII'l HIIIKonaeB 
HOY4Hbll1peepep eHT OAO " KOH4ep H " C03Be3,ql4e", 

no yp eo T Focvtiapcreennou np eMl414 CCC P, 
no vpeat np eMl414 npOBI4TenbCTBo p m, 

,qOKTOp TeXH14 4eCK14X HOyK, ttp odieccop 

BnaAIIIMlllp reOprl-1eBIII'l PeAbKO A 
30MeCTHTen b pyKo Bo,qI4Tenfl 

Lleurpo OnTHKO-Hel1pOHHb IX r ex non orwu 
H/I1/11 CI4CTeMHblX I4ccne,qoBOHI4I1 PA H, 

,qOKTOprPI43I4 KO-MOTeMOTH4eCKI4 X HOyK 

IOplllH AneKcaHApOBIII'l POMaHeHKO 
CTOPWI4I1HOY4Hbll1 CO Tp y,qHI4K 

rPl4nl4ono BA PBCH 14M. Ilerpo Benl4KOrO ir. Cepnvxos] 
30cnYiK eHHbll1 aenren» HOyKI4 p m, 

,qOKTOp TeXH144eCK14 X HOyK, npodiecc op 

Anexcaunp BIIIKTOPOBIII'l CIIIHbroBCKIIIH 3C 
CTOpWl411 HOY4Hbll1 COTpy,qHI1K 

Eeponea cxoro 4eHTp O fI,qepHblx I1CCne,qoBOHI111 (C ERN), 
Adjunct A ssistant Pro f essor 

YHI1B ep CI1reTO NI1 HHeCOTbl (C WA), 
KOH,qI4,qOT rPI4 311 KO-MOTeM 0Tl14eCKI1 X HOyK 

AHaTonlllH BaClllnbeBIII'l TOAOCIIIH'lYK 
rnOBHbl11 COBeTHI1K onnopora KOMI1Ter O r .a WCpm 

no 06p 030BOHI11O 11 HOyKe, 
n04eTHbl l1P0 60THI1K HOyKI1 11 TeXHI1 KI4 pm, 
,qOKTOp 3KOHOMI4 4eCKI1X HOyK, np o dieccop 

Anexcaunp naBnOBIII'l UapeB 
30Be,qYIOLljl111 KOrP e,qpol1 KOMllblOTepHblX OpXI1TeKTyp 

11 TeneKOMMYHI1K0 41111 30no,qHo -nOMopcKOro 
TeXHOnOrl14eCK OrO YHI1Bep cI1Tero (nonbwo), 

,qOKTOp TeXHI14eCKI4X HOyK, np orPeccop 

Io1ropb AHaTOnbeBIII'l UJepeMeT 
30MeCTHTenb ,ql1peKTOpo POCCI1I1 CKOrO rP0H,qo n04eJ 
rPYH,q oMeHTOnbHblx I1ccne,qoBOHI4I1 no HOyKe, 

4neH-Kopp ecn oH,qeHT PAH, 
,qOKTOp TeXHI14eCKI1 X HOyK, np orPeccop 


