
I

•••• 

MeduquHcKue u 6UOn02ULJeCKUe U3MepeHUR 

fates 5. L., Quint S. R., Nagle H. T. A comparison of the noise 

ensitivity of nine QRS detection algorithms II IEEE Trans . 

oomedical Engineering. 1990. V. 27. NO.1. P. 85-98. 00/: 
0.1109/10.43620, 

10. Dev R. Different Techniques to Remove Baseline 

~a n de r from ECG Signal: A Review II In!. J. Electrical, 

lectronics and Communication Engineering. 2012 . V 2 NO.7 

P.532-537. 
11 . Han H. Development of real-time motion artifact 

reduction algorithm for a wearable photoplethysmography II Proc. 

29th Annual International Conference of the IEEE EMBS. 2007 

P. 1539-1541. 001: 10.1109/1EMBS.2007 .4352596. 

Ileme apunnmus: 23.07.2018 

heconceptof a new generation of electrocardiogram simulator 

•Fedotov 
arnara National Research University (Samara University), Samara, Russia, e-mail: fedoaleks@yandex.ru 

Thearticle is devoted to the issues of conceptual developing the new oeneretion of electrocardiogram imitators. The mathematical 
lOdel of imitating EGG signal considering the variability of biosignal morp hology, thl? presence of various distort ions and artefa cts, 

heart rate variability and respiratory modulation of ECG was suggested. The flow diagram of the ECG imitator was designed 

Keywords: electrocardiogram. biosignals imitator. mathemat ical model , metrological verification. 

nepe"leHb CTaTeH, ony6J1l-1KOBaHHbIX B 2018 r. 

c e M " p H b l ~ AeHb MeTponorV1 V1 20 Ma512018 rona. lt1cnonb­
3ySl npaaurta npnponu. cosnaaars npasuna V13MepeHL1(;1 

IpHBeTCTBe HHo e nocnauue AV1peKTOpa Me>t<,QyHapoA-
HOro 61Opo Mep V1 seCOB M. ML1nTOHa . . • •... ... 0 5 3• 0 • 0 

"BeTCTBe HHoe nOCnaHL1e AL1peKTOpa Me>t<,QyHapoAHoro 
61Opo 3aKoHoAarenbHo ~ MeTpono r V1 ~1 C. flaropea . 0 0 5 40 ••• 

r OCYAAPCTBEHHb lE 3TAJlOHbl 

.cnaH>lH3. r., A Cn a H51 H A. 3., r a Bp V1 n KV1 H C . M . , 

AO~HV1KOB A . C . , COpO KL1Ha n . B. , U\L1nYHoB 

A. H. rocYAapCTBeHHbl(;1 nepBw1Hbl(;1 3TaI10H rsep­
nocra no uncanav Poksenna V1 Cynep-Poxsen na r3T 

30-2018 •. . • ...• 0 8 30 •••• • • • • • •••• • • • • •••• • • • •• 

TypV1 H A . C . , r ony6eB C C . , 30noTapeB­
C K l-1 ~ 10. M., Kp y TL1 KOB B . H , H e r oria C . H . Co­

BepweHcTBOBaHL1e rocynapcreeuuoa 3TanoHHo(;1 6a3bl B 

obnacra cj:JOTOHL1 KL1 .•........... . ••.....••... 0 9 30 

naxaao s M . B . , a06poBOnbCKL1~ B . lt1 . , 5ana ­

xaHOB a . M . , 5 eneHbKL1~ a . lt1 . Coaepureucr ao­

BaHV1e rOCYAapcTBeHHoro nepen-n-oro 8TanOH8 eAL1HV1Lj 
A l~ cnepc H b l x napav etpoa aaposoneu , B3BeCel1 L1 nopow­

xoofipaauerx MaTepL1anOB 13 T 163-2010 •. . 12 3 0 • • • • • • • 

oner cs a E . A . , ManblrL1H M. A. , Ma c n o aa T . \11 ., 

BoneroB A. C . 10cYAapcTBeHHbl(;1 nepBw1Hbl(;13TanoH 

eA"HV1l\ M0I.11HOCTL1 MarHL1THbIXnoreps, MarHL1THo(;1 L1HI=\YK­

L1"" nocT051HHOro MarHL1THoro nons B AL1ana30He OT 0,1 
AO 2,5 Tn >1 MarHV1THoro nOTOKa BAL1ana30He OT 1' 10- 5 1=\0 

0 • •3.10-2 B6 13 T 198- 2017 .... .. . . .•.• 0 0 • 0 • •• • • 3 7 

3Bpl-1nOS B . P . , r p L1rOp beBa lt1. A . , \I1 Ba ­

WV1 H E. A ., OT P51 CK L1 H a . A ., ConO A L1 I10B 

M. B ., Co n OI=\ L1nOB E . B , Xn e aa o u 5 . 5 . ,
 
Canp L1 l\ KL1 (;1 B . lt1 . , Fl a an o e wv M . H . r o­


cYAapcTBeHHbl(;1 nepBL1 YHbl(;1 3TanOH eAV1HL1Lj Pa,QL10­

3Mepumen bHaR meXHUKa N9 12, 2018 

MeTpL1yeCKL1 X L1 cneKTpOpaAL1 0MeTpL1yeCKL1 X BenL1­


YL1H B AL1ana30He AIlL1H aonn OT 0,2 1=\0 25,0 MKM
 
r3T 86-2017 . • •• . . . . . • . • • • . . . . •. .. •.. • •• • . . 10 3
 

a 0 6poBOnbCKL1 ~ B . lt1 . , C 'ra x e e a A . A ., C To n 6 0 ­

y WKL1 Ha T . n . rOCYAapCTseHHbl(;1 nepB L1YH b l ~ 3TaI10H 
eAL1HL1Lj MaCCOBOI1 l=\on L1 L1 MaccoBo(;1 (MonflpHo(;1 ) KOHLjeH­

TpaLj V1 V1 HeOpraHL1yeCKL1X KOMnOHeHTOB B BOAHblX paCTBO­

pax Ha OCHOBe rpaBL1MeTpL1yeCKoro ~1 crtexrpan suux Me­

TOAOBr3T 217-2018 113 

aYHaeB A . io . . 30 n oTap e BCK L1 (;1 to . M . , M OP0 30 ­

aa C . n. , CanpL1 LjKL1 11 B . \11 . , <l> L1 Aa H51H r . C o, 
E p V1 K0 Ba A. A . rOCYAapcTBeHHbl(;1 nepBL1YHbl(;1 3Ta­

nOH eA~lH L1 11 cnexrpansau x Koacj:Jcj:JL1I1L1eHTOB aanpaa­
neuaoro nponycxauwa, 1=\L1cj:JepY3HOro L1 sepsansuoro OT­

pa>KeHL1 (;1 B AV1ana30He AI1L1H aoru- OT 0,2 AO 20,0 MKM 
13T 156-2015 • 0 8 7• 0 ••••••• 0 • • • • • •••• • • •••• • • •• 

ayHa eB A . to . , 30noTapeBC KL1 11 to . M . , M OP0 30­
aa C , n , CanpL1Lj KL1 (;1 B. lt1. , <l>L1 Aa HflH I . C . , 

EP L1 K0 Ba A . A . CneKTpoepoToMeTpL1 YeCKL1e ycra­

HOBKL1 rOCYl=\apCTBeHHoro nepB~YH O rO 3TanOHa 
el=\L1I-i V,Lj cnexrpansuux K03epep L1 Lj L1eHTOB HanpaB­

ne-n-oro nponycxauas. AL1epepY3Horo L1 aepkansuoro OT­
paiK8HL1(;1 B l=\L1ana30He ,QnL1H aona OT 0,2 no 20,0 MKM 

r3T 156-2015 . . . • . • • . . . . • . • .• . . . • . . . . . . . . • • 11 6 
Ka3aHLjeB B. B . , MeABel=\eBcKV1X C. B., Ba CL1 I1 be B 

A. C . 10cYAapcTBeHHbll1 nepBL1YHb1113TanOHeAL1HL1Ljno­


sepxuocruoa nnOTHOCTL1 V1 MaccoBo~ AonL1 3neMeHTOB B
 • 
nOKpbITL151X r3T 168-2015 .. 9 17 0 • • • • • • • 0 ••• • • • • • ••• 

KaH3106a M. B . , 5epnL130B A. 5. , Kp y TL1 ­
K0 B ::: . H. , <l> e n bAM a H r. I. KOMnneKCTeXHL1 yeCKL1 X 

cpencra AIl51 Bocnp0L13Bel=\eH L1 51 , XpaHeHL1 fl ~ nepena-ut 

el=\L1HL1Ljbl AIlL1TenbHOCT L1 L1Mnynbca nasepuoro L13nyYe­
HL1 51 B AL1ana30He 5'1 0- 11-1 .10-9 C B COCTaBe rocynap­

CTBeHHOrO nepBL1YHoro cnel\L1anbHoro 3TanOHa • 0 11 11 

63 

http:�.��....�.�.�...�
http:���.....�.���....�...�..����
http:��.....��
mailto:fedoaleks@yandex.ru


nepeLJeHb cmameD 

M~IlOBaHOBa EA . , Ma nl-1KOB K. VI . , Vl BaHH I-1 KO­

s a H . B . , <!> e A Op l-l H B . n., K HOHOBa H . A . , 

4eKI-1PAa K . B . , Ba cu n s e a M . fa. , Cu n s ae ­

CTpOB ~ . C . , COKo nO B A A., ~ l-1n YHo B A . H. 

COBMecTHble l-lCCneAOBaHl-lSl MeTpon0rv14eCKI-1X xapaxre­

PI-1Cn1K KOMnneKca rocynapcr aerorux nepBl<14HblX arano­

HOB eAl<1Hl<1 l.\bl {oJ1l<1Hbl • . • • • • . . • • . . . . . . . . . . . . • • • . • 9 8 

P bl 6 a K H . ~., LJ e pen a HOB B rt . , We VI H1-1 H 3 . M ., 

rt Mui a a 0 B B . A . rocYAapCTBeHHblCi nepBl-l4Hbl l1 3Ta­

nOH eAl-lHI-1 l.\bl nOBepxHOCTHOl1 nnOTHOCT\l1 re nnoeoro no­

TOKa r3T 172-2016 • . • • • •• •• • . . . . . • . . . • . • • . • • • . 3 3 

Ca xa p o a K. o. . M l-l Xe e B O . B . , TY PKI1H B . A. , 
CyxO B A . B , An e urko A . ~ . , P OA I1H P. A . 

r OCYJ:lapCTBeHHbllit nepBw·jHbllit Cnel..\l1anbHblVl 3Ta­

nOH eJ:lI1HI1l\ Hanp S1>K8HHocTelit l-l MnynbcHblx anex­

rpu-recxo ro 101 MarHIo1THoro nonea C J:ln lo1TenbHOCTblO 

<ppoHTa I1MnynbcoB B J:ll1ana30He OT 10 J:l0 100 nc 
r 3T 178- 20 16 ••.••.•.•• .••. • . . . . . . . . . . . . . •• 6 3 

Ca xapoB K . fO . , M l-lXeeB 0 B , T YPKI1 H B . A. , 

C y x 0 B A . B ., A 0 6 pO TBOp CK101 Ci M . ~ . Fo­
CYJ:lapCTBeHHblCi nepBI14HblVl Cnel\l1anbHblVl 3TanOH 
eJ:lI1HI1l\ HanpflJt<8HHOCTeVl l-lMnyn bcHblX anexrpa­

-recsoro l-l MarHIH Horo nones C nnarensuocrero 
rppo -rra I1MnynbcoB B J:ll1ana30He OT 0,1 J:l0 10,0 HC 

r3T 148-20 13 . • • • . . • . • • . • . • . . . • . . • • • . . . . . . . 10 9 
C Ml-1 p HOB A . M . , CYBOPOB B. ~. , 4 e pHl<1 KO B 111 I . 

r OCYAapcTBeHHblVl nepBl-l4HblCi 3TaIlOH eJ:l I1HlI1 l\ bl 

YAenbHolit 3n eKTplo1 4ecKo Ci npOBOAI1MOCn , >K 1-1 A­

KocTei1 B 4aCTI1 AIo1ana30Ha OT 0, 1 AO 50 CM/M 
r3T 132- 20 18 •.• . • . . . . . . . . • . • . • . . . . . . . . . . . . 9 13 

C OKo n o B H . A . , COKo n oB A. H . , LJY PI1 11 I-1 Ha H . B . 
r ocy.o,apCTBeHHbll1 nepBl<14HblL1 3TanOH e.o,l-lHIi1 l\ r e­

nIlo npoBOAHOCTI1 Ii1 r ennoaoro COnpOTIi1BneHlI1Sl 

r3T 59-2016 .....• • . • • . . . . • ..•..•. . • • • .••.•. 4 3 

<J>YHAAMEHTAnbHbIE npOEinEMbl METPOnOrli11i1 

n eB I-1 H C . o . tuxana KOCMOIlOrI14eCKIo1X paCCTOSlHlI1l1 . 4 . 7. 

HOBbll1 «asvc CnOCTOSlHHOC! Xa66na 101 aHI130TpOnHbieMO­

.o,e11 101 • . • . . . . . . . . . . • . • . . . . . . . . . . . . . .. •. . . . . 11 15 

<!> aTe eB B . <D . , ~l-l n YH o B A. H . Hanpaaneaua pas­

BI1 T\1ISl 3TaIlOHHOCi 6a3bl rpaBiltMeTpiltli1 • • . . . . . . • •• . " 5 5 
X PYure s B . B . II1cnonb30BaHI1e <PYHAaMeHTanbHbIX <p101­

3i1t4eCKI1X KOHCTaHT .o,IlSl on peAeneH~fl CBoCicTB KBaHT ­

BblX4a CT~l.\ • • • . . . . . . . • • • . . • • • . . . . • • • • • • . • • •. 8 10 

OEiLUIi1E eoneocsi METPOnOrli1li11i1 
1i13MEPIi1TEnbH0L1 TEXHIi1KIi1 

An a e a T . A . , P3 a e Ba H . 3 . AnroP~TMblon pe.o,eneH~ Sl 

Ol\eHOK cnexrpansuu x xap KTep I-1CT~ K nOMex~ 3awYM­
neHHblXCIo1I1HanOB ....... . • • . • • • • . • • ....... • . . 5 18 

r a A >K 1i1 3an e Y. Cpasaeaae reaera-iecsoro anropvr va 1I1 

MeTO,IJ,a HaIi1MeHbWl<1 X KBa,QpaToB ,IJ,I1 fl onpeneneaua Ka­

n l-16pOB04H0l1 <PYHKl\ 11 1-1 ,Q1-1¢¢epeHl\ l1anbHOro AaT411Ka 
,QaBneHlI1Sl ..........•.•.•.•..... ... . .•...•.• 11 33 

A e HIi1 CeH KO O . B . , <!>e,lJ, OTOB B . H . , BO p OHOB B n., 
P bl >K 0 B B . C . , 3 a Br o p O,Q HIi1 Ci A. C . , P Sl60 B ~ . B . 
Peay nsra ru Ha6nlOAeHI-1 11 aa HaBl1ral.\110HHb1MIi1 KOCMiIt­

YeCK I1 M ~' anna paraa» Ha OC06blX y-iacrx ax Op611Tbi .. 2 20 

AO H4eH Ko C . ~ . , lll a n y u o a A. H , A e HlI1 CeH KO 
O . B , bIl iltHOB ~ . fa . , o en o r o a B . H . , Cl1n b ­

Be CTp o B ~ . C. Texyui ee COCTO SlHlI1e iIt nepcnexraast 

paaaar vs cpe,QCTB ¢ YH,QaMeHTanbHoro 11 MeTpono r~14e ­

CKOro 06eCne4eHIi1fl CI1CTeMbl rnOHACC•. •• • • • . • . • . 1 3 
E ¢ Pe MOBa H. fO . npl-1MeHeHli1e KOHl.\enl.\1011i1 ueonpenenes­

HOCHI 1013MepeHI-1 11 B npl-1KI1a,qHbIX3a,qa4ax MeTpono ~m . .. 4 13 

3 a Br o p o,QH I1I1 A C . , BO p OHOB B . n., P Sl 6 0 B VI B . , 

~ 11 r e Hr a re n b H. P. ~3MepeHl-1e napauer pos aM­

nnl1TYAHol1 Al<1arpaMMbl HanpaBIleHHOCTI1 aHTeHHOI1 Cl<1­

CTeMbl HaBli1 ral.\l<10HHoro KOCMI14ecKoro annapara CnOMO­

WblO Ha3eMHoro ~' 3Mep l<1Ten bH Oro KOMnneKca •• . •• . . . 11 22 

3 a x a p 0 B B . A ., A l<1 ,Q 11 K fa . ~ . AOBepl1TenbHble rpa­

HI1l.\bl norpeun-ocru cnoxo-oro 1-13Meplo1TenbHoro xaaana 
1013Mepl1TenbHOCi Cl<1CTeMbl . • • . • . • . . • • . • . . . . . . . • . • 5 23 

3 a x a p 0 B VI . n., B0 u 10 Pa O . A . Ol.\eHI1BaHl1epacum­

peHHo ~1 HeonpeAeneHHOCTI1 11 3MepeHI1 ~ npa pearuraauaa 
6aCiecoBcKoro nOAXOAa . . . . .....•... . . . . . . . . . . . 4 18 

K0 p 0 B11 Ha O . A . Ouesx a PI1CKOB l<13roTOBiltTenSl 11 3a­
Ka3LJ l<1Ka npa «o-rrpone norpeun-ocrev l<13Mepl-1TenbHblx 

ycrpoacr s B O.o,HOI1 Ii1m1HeCKOnbKI1X T04Kax . . . . . . • • • 5 14 

KY3He l.\OB B. 111 . , KyKy WKl<1 H C . C . <D l1n bT pa l.\ l1 ~ ilt3­
Mepli1TenbHblx ,lJ,aHHbIXnpl<1 cTpyKTy pHo-anrOpl<1TMl<1 4eCKIo1X 

npeo6pa30BaHI1Slx • . .•• ..••• .•. .•• .• . . .• .•••.• 3 15 

KY3He u 0 B B Jl , Cra rac rw-ecsaa cenapauas ¢nYKTya­
l.\ I-1 Ci 11 norpeunrocrea 1013MepeHIo1 11 xosr ponapyevoro napa­

MeTpa npl<1 COBMeCTHolii 06pa60 TKe .o,aHHblX,l:IBYXHe3aBl<1­

CI1MblX peracr pupyiourax ClI1CTeM • •• •• •• • •• • • ..• . . 1 18 
n a n K0 A. B . . n a n K0 B . A. Ol.\eHI-1BaHl<1e napaverpoe 

¢opMynbl OnTlI1ManbHOCi ,l:I Io1CKperu3al.\lo1 l<1 06nacH13Ha4e­

HI1I1 AByMepHoCi cIlY4aCiHoCi Benl1411Hbi . • • • . • • . • . . • . 5 9 
n a n KO A . B. , na n KO B . A . bb lCTpblCi anroparv 8bl­

60pa K03<pepl-ll\l-IeHTOB pa3MbiTOCTI1 Sl.o,epHblx <pyHK­

l\iltlii B HenapaMeTpl-l4eCKOCi oueaxe nIl OTHOCTl<1 aepo-

SlTHOCTiIt . • . . . • . . . . . . . . . . 6 16 

Jl a n xo A . B. , Jl a n xo B . A . bblcrpbllii nrOpl-lTMBbl6opa 

K03ep<j:l l<1 l.\l1eHTOB pa3Mb1TOCH1 B MHoroMepHblx Sl.o,epHblx 

Ol.\eHKaX nnOTHOCHl BepOSlTHOCTI-1 .. • • • • • • • • • • . • • . 10 19 
Jle s l-l H C . o . PyKOBOACTBO no Bblpa>KeHI-1IO ueonpeneneano-

CTiIt 1013MepeHI1R np06neMbl, Hepeanlo130BaHHbie B03MO>KHOCTI1 

1I1 peB10131o1Sl . 4. 1. TepMIi1HOn0rv14ecKl1e np06neMbi .. • • • . . ~ 3 
Jl e s 11 H C . <!> . PyKOBOACTBOno Bblpa>KeHYl IO ueonpenenes­

HOCTiIt 113MepeHl-1fl : np06neMbl. uepeanaaoaaauue B03­

MO>KHOCTIo1 iIt peBl13l1fl. 4 . 2. BepOflTHOCTHO-CTaTI1CTl1ye­

CKl<1 e npo6neMbi . . . • . • • . • • . • . . • . . • . • • . • . • • . . •• 4 7 
Jl e s Yl H C. <!> . ~3Mep l-1 TenbHa Sl aanava K8nI16pOBKl<1 cpen-

TBa 1-13MepeHl-I I1 • .• . . . . . ..••••..• ..• . . . . . . . . . 6 7 
Jl e a 101 H C . <D . Ka4eCTBO nOBepKI1 cpeACTB 113MepeHIo1 Ci 11 

anocrepaopuaa ,l:IOCTOBepHOCTb KOHTponSl ••• • ••• ••• 9 20 

Jl e Me ill K0 b . fa . , Be p er e n bH~1 K0 Ba VI . B . Mow ­

HOCTb k-Bb160p04Hb1X Kpl1Tep lo1eB npOBepKI1 O.o,HOPOAHO­
CTI1 3aKOHOB. . • . • . • . • . • . • . • • . • • • • • • • • • . • • • . • . 7 3 

M3MepumenbHaR meXHUKa Ny 12, 2018 64 

http:�.�.......����..�..�
http:CKl<1enpo6neMbi...�.��.��.�..�..�.��.�.��
http:neHHblXCIo1I1HanOB........��.����.��.......�
http:���.......���..���....������.���
http:�.�..........�.�...............�
http:r3T59-2016.....��.��....�..�..�..���.��.�
http:132-2018�.�.�........�.�.�
http:r3T148-2013.���..�.��.�.�...�..���
http:��.��.�.��.��.�
http:TOKar3T172-2016�.��������.....�...�.��.���
http:nOHeAl-lHI-1l.\bl
http:�.����..��............���


nepelJeHb cmameO 

MaKCHMe HK0 C , I , COBepweHCTBOBaHV1e MeTOAV1KV1 pac­

'leTaOTHOC l<1TenbHO~l nor peun - ocr u Mepbl yaCTOTbl , .•.. 1 15 

MaKcHMe HKo C , I . <DYHKl.\V1 5l pacnpenene uus Ol.\eHKV1 

AHcnepcl-1 V1 An nasa: reopua V1 npaKTV1 Ka . .• . • • .. . . • 6 20 
Okpena n o a B. B " fl e ur e x o a o e A , A ., PYAa­

KOBa V1 . B , Y ep Hl<l KOBa A . B . .Q03V1 pYfOll\V1 e V1 C­

nonHV1 TenbHble YC T po ~cTBa An 5l CblnYYII1X Mare pV1 a­

IlOB: Ii1HH Bal.\110HHble MeTOAbl V1 CV1CTeMbl •.•• • . . . . 11 27 

n a w a e s A . M " C a A bl x o B P . A " r a6 1116 yn na­

e B C . 5 . Mon en npoaauae , BOCCTaHOBn e HV1 e 111 

«apr apoaau v e reonon eu C yy eTOM 111 6e3 WyMOB 

1i13MepeHII1Ci. Y . 6. Mer ons: KycOYHO-nOnV1Ho MlI1anb ­

HOi1 annpOKCII1 Ma l.\lI1 l11 , CT aTII1CTlI1 yeC Koro nn a uupo­

BaHl-1 fl 3KCnep ll1 MeHTOB 111 nOCTpOeHII1 5l 1I13 0nIl1He~-

HblX xapr . . . . . . . . . . . . • . . . .. . . . • •... . . .. . . . . 2 13 

CeMe HoB K . K " tl e na ure e a A . A , V1 HTepBanbHbli1 

MeTOA 6111 cexu 111 111 An fl MeTpOnOrW-l eCKII1 06ocHoBaHHo­

ro nOl<1CKa KopHei1 ypaB HeHl<1i1 C HeTOYHO 3aAaHHbIMl<1 

V1CXOAH bIMII1 AaHHbIMII1 .. ........ ....•......•. .• 3 10 

Cepe ux o a n. C . , ly p eBII1Y B . Jl. , c e n s n ur­

r e i1 H E . 3 . KOMnne KCHblCi nonxozi K ofiecne-rejunc 

po6aCTHOCTl<1 MeTOAOS 1I13MepeHl<1';; .. •••........ •. 12 8 
C ~1	 pa 5l T . H . MeTOAbl o6pa6oTKII1 AaHHblX npa 1I13MepeHV1­

5lX V1 MeTpOnOrV1yeCKV1e MOAen V1 .. . • .. .. . . . . • . . . . . 1 9 
CblC0 e B fa. C , V1cnonb30BaHlI1e BpeMeHHblX P5lAOB AIl5l 

¢OpMli1pOBaHl<15l n p OM e~T KOB 0AHOTl<1nHOrO nOBeAeHl<1 5l 

napauer poe 06b eKTa rtpu pa3nV1YHblX cnoco6ax nporuo­

3V1pOBaHV1 5l . . • . . . . . . • . . • • . . • . . . . . • • . • . . . . . . . . 2 8 

Cuco e a fa. C , Ynpoll\eHHblVi an ropvr v o6pa 6oTKV1 pe­

synsrar os napau x cpaBHeHlI1 11 ... . •• • •• •... ...... 7 8 
Cblc oe B fa . C . , Llv s e p sa n o a a O . <t>. V1cnonb30­

BaHV1e BpeMeHHblx P5lAOB AIl 5l nOBbIWeHV15l HaAe>KHOCTII1 

cranlCn1yeCKV1X xapaKTepV1 CTII1K kour ponapyevoro napa­

MeTpa npV1 nporHo3V1poBaHl1111 . . . . . . . . . . • • . • • . . ... 10 14 

HAHOMETPonor~51 

VlB aHOBA . .Q , M II1HbKO B K, H . , CaM o VlneHKoA . A " 

PY>K V1 l.\ Ka 5l .0 .0 , fl e BV1H r I , npV1MeHeHV1e on­

TV1yeCKV1X Ml<1KpOpe30HaTOpoBAIl5l V13MepeHl<1 5l KOHl.\eHTpa­

l.\HV1 HaHOyaCTV1 l.\B >Kl<1AKOCTII1 •. . . • • • • .. . . ..•.. .•. 6 26 
n eB V1 H A . .0 ., H a r a e s A . V1 , Ca Aa ro B A . fa . 

OnpeAeneHV1e CyeTHoi1 KOHl.\eHTpal.\V1V1 HaHOyaCT V1 l.\ co­

BMeCTHO C l<13MepeHl<1eM II1 X pasv epoa MeTOAoM Al<1HaMV1­

- ecsoro paCCe5lHII1 5l CBeTa • . • • • • • • . .• ••. . .• .. . . . 8 14 

n e BV1H A . .0 " An eHV1yeB M. K, .QpO>K>KeHHV1 -

KO Ba E . 5 , KOCTp V1 KV1 Ha E C , V1 HTerpanbHa5l 

ouessa 3epepeKTOB arperauua HaHOyaCTV1l.\ B pacr sopax 

no aBTOKoppemu.\l<10HHbIM epYHKl.\II15lM V1HTeHCII1BHOCTII1 

paccesuaoro 1-l3nyyeHV1 5l • •. . . .•• . . . .• . . . . . • . • . . 12 13 

~3MEPEH~ 51 B ~H¢lOPMA I..l~OHH bIX TEXHOnOr~ 51X 

A6 paM 0 B A , .0 . , H V1 K0 HOB A . V1 . V13MepeHV1 e napav e­

TpOB MII1KpOpenbeepa Ha OCHOBe xoppenauao-s-oro MeTOAa 

o6pa6OTKV1 V1 306pa>KeHV1Ci ll1ccneAyeMblx nOBepXHOCTel1 .. 11 36 

J13MepumenbHaR meXHUKa Ng 12, 2018 

5 a r e HK0 B K . A . Oueuxa naparaer pos kaaana CB5l3V1 5ep­

HynnV1-laycca ....... ... .•. • • ••.• .. • • • . • . • • • 6 30 
5 e 3 Me HOB V1. B ., H a y MOB A. B . , na Cbl H0 K C , Jl , 

3epepeKTl<1 B H ~, '~ anroparv yCTpaHeHl<1 fl Bbl6poCOB l<13 AaH­

HblX l<13MepeHl<111 rnooansu u x HaBV1ral.\l<10HHbIX cnyrHII1KO­

BblX Cl<1CTeM . . . . . . . . . . . . . . . . . . • • • . . • . . . . • . . • . 9 26 
5 eno3y6 oB E , M, B a Cv. n beB B . A . , Y e p Ho B n , C, 

MeTpOnOfV1yeCKV1Ci cav okour porn, II1HTenneKryanbHblx 

AaT4l<1KOB l<13Mepl<1 TenbHblx V1 ynpaansuo uinx Cl<1CTeM •• . 7 11 
.0 a HV1 nOB M . o. C aB en be Ba A , A . Auanaa V1CXOA­

HblX AaHHblX HeycTOI1Yl<1 BbIX 3aAay KooPAV1 HaTHblx V13Me­

peHV1 11 reOMeTpV1yeCKV1 X napaverpoa ner aneu • ..• • .•• 6 41 
K030YKII1H M . n ., Ma c n o s A . P " n Op BaT OB A , H. 

Pas paoorxa I-l I-lCCneAOBaHV1 e aaano roaux epl<1nbTpOB C 

aAanTV1 BHbIM anropV1TMoM ynpasneuaa BCOCTaBe l<1HepOP­

Mal.\V10HHO-V1 3MepV1TenbHblx CV1 CTeM ••.•. .•• .•• • . . . 12 17 
M a Ci 0 po B A . A . , MaT e pyx V1 H A . B , KOHl..\enryanb­

Ha5l MOAenb V1 HepopMal.\l<1oHHo-l<13MepHTenbHoVi CIi1 CTeMbl 

Ha 6a3e pacnpenenenusrx cereu ~l HTenneKryanbHb l x reo­

ceucopos . . . • . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . 5 26 

Fl a an o a A . A " l.\ ap b Ko B A . H , K OpC y H C Kl<1~ .Q , A . , 

B o n K0 B B . 3 . 06Hapy>KeHV1e OW li160KB apl<1epMeTl<1KO­

nOrIi14eCKl<1 Xycrpoacrsax npoueccopos HHepopMal.\l<10HHO­

l<13Mepl<1TenbHblx CI-lCTeM .. . . • . • • . •.• ..•... •• • • . 6 35 
CO Kon o B C , B . , n On 5l KOBa M . B " KyY e p e HKO n, A. 

AHan l<1Tl<1 yeCKHI1 Cl<1HTe3 ana rm-a aoro ep l<1nbTpa KanMaHa 

Ha OCHOBe Heperyn5lpHblX 04HbiX 1i13MepeHl<1 11 .• .•• • • 3 19 

m1HE~Hb I E ~ vrnosue ~3MEPEH ~51 

AH awK ~l H V1 . n . , M y x a Ma A l<1 e Ba <t> <D . , KOHA a ­

K0 B A . B . , M I-l r p a HOB B . M . Onpenenesae 06b­

eMa peaepayapa no peaynsraraa nasepuoro CKaHI1pOBa­

HV15l .... . ..•... . ... •.... . • •. . • . . • • • • • • • • . . . 7 18 
leoprV1eB.Q,5 , M V1 p OHy e HKO B . V1 " O PbK l<1 H C . V1 . . 

W l<1 W0 B B . H. ABToMaT 6eCKOHTaKTHoro KOHTpOn5l 

pe3b6bl Ha OCHOBe MeTOAa Onr l<1YeCKO~ npocr pauct eeu­

HOI1 epV1nbTpal.\V1 V1 . . . • . • . . • . . . . • • • • . • • • • • • • • . • 5 31 
rp e YH V1KO B <t> . B , P e 34 V1 KoB A . o. 3 a x a p o B O . B . 

V1 Tepal.\V10HHbIVi MeTOA KOppeKl.\ l<1 l<1 panayca ccpepa-recso­

ro utyna Mo6111nbHbiX KOOPAII1HaTHO-l<13M pl<1TenbHblx Ma­

WII1H npll1 ko-rrpon e nOBepXHOCTel1 Bpall\eHV1 5l . .•. • ... 4 21 
lyn5l e B n , B " UJen KOBHII1K OB E , fa " TfOPI-l KOB A . B . 

npOrpaMMHO-annapaTHble cpencrsa V13MepeHl<1 i1 nepesre­

ll\ eHl<1 11 06pa3 1..\a B 30HAOBOM MII1KpOCKOne •..••. • .•• . ~ 0 24 

.0 3 BblA 0 YK111 H B . M . Pag ll10nOK31..\1I10HHbie or pax ar eru­

An5l npe l.\1I13 V1 0HHbIX V13MepeHl<1 V1 • • • • • . . . . . . • • . • • . . 6 46 
.QaHV1no B M , o. V1 Ba HoBa A . n" Ca Be nbe Ba A. A . 

Oueaxa norpeWHOCTII1 KOOPAII1H3THbiX l<13MepeHl-lVi reov e­

TpIl14eCKl<1X napaverpoa n eranea Ha OCHOBe anpaopau x 

AaHHblX . . . . . • . . . . . . . . . . . • . • . . . . . . . . . • • • . . .. 3 23 
.0 a HV1 n OB M . o. Ca Be n be Ba A , A. AHan l<1 3 l<1CXOA­

HblX AaHHblX HeycTOI) 'Jl<1BbIX 33Aa4 KOo PA~1HaTHblx V13Me­

p eHl<1 ~ reOMeTpl<14eCKII1X napav erpoa n eranea . • • • . • • 6 41 
KYnew B , n . Oco6eHHocTII1 npV1MeHeHl<151 BII1AeOrp3MMe­

Tpll1 l11 B 3KcnepV1 MeHTanbHoVi a3pOAl<1HaMl-lKe . • . • . • .•• 11 40 

65 

http:�����......��.��
http:�.�..�....����.��������
http:HV15l.......�.......�.....��..�..��������
http:�........�................�
http:Cl<1CTeM..................���..�....�..�
http:HynnV1-laycca...........�.����.�..���.�
http:��....��....�.....�.�
http:�.������..���...�
http:�...����......�...�
http:3V1pOBaHV15l..�......�..��..�.....��.�


nepelleHb cmameD 

MapKOB 5 . H . , E Me Il b fl Ho B n . H. , I I1y 6 o KOB A. B . , 

W y n e nOB A . B . MeTOAL-lKa BbI4L-lcneHL-lfl HOpML-lpyeMblx 

cra~apraMV1 ISO epYHK1..lV10HaIlbHbIX napaaerpoa rpexuep-

HO~ crpYKTYpbl wepoxoBarocnl nOBepxHocrn 0•• 0•• 0• •• 2 23 
nOpOWI1H B . B . , 50roMo IloB 14 . 10 , Jl si c e u xo B . 1 

VlccIleAOBaHl-1e norpewHOCT\i1 ¢\i1IlbTpaL\11 1-1 uepoauo­

cTe~ nOBepxHoCTV1 cnna~ HoBblM npocr paacr aeuusiv 

¢V1IlbrpoM 00000• 0• 0000• 0• 000. 0• 0• 00• 0• 0• 0• 0 3 27 
Wl.-Inl.-lH A H. , CHV11.1apY K A 1 MerpOnOrl.-l4eCKl.-ICl 

aaanna OnTl.-IKO-3IleKTpOHHbIX CV1CTeM KOHTponfl npocpu­
IlorpaMM 060Il04eK Bpall.\eHV1fl •• • .• . . 0• 00• • • 0• 0• 0 9 36 

$lMHV1KoBa O. A . , $lMHl.-IKOB A . C ., Ma T eeB Vl. A. 

BIll.-lflHV1e OBaIlbHOCTl.-I 6a30BbiX nOBepXHOCTeCl TOHKO­

CTeHHblX npOrfl>K8HHblX oce CV1MMeTpl.-l4HblX nonu x nera­
nea Ha norpeun-ocrv V13MepeHl.-Ifl paaaans uoro 6l.-1eHl.-Ifl B 

npl.-l3MaX • . • . . • . . . • . • . • . • . • . . . . . . . . . . . • . • . • . 3 32 
$lMHV1KOB A. C., $lM Hl.-IKOBa O . A ., M a TBe e B Vl . A . , 

PoA 110 HOBa E. H . Cnoco6 uenocpencraennoro KOH­

TpOIlfl rOAHOCTl.-I c6opHoro npOTfl>K8HHOrO l.ll.-lIlV1HAPl.-l4e­

CKOro Kopnyca peaKTl.-IBHOrO HapflAa o. 00•• • 000• 0• 0 9 31 

~3MEPEH~f1 MACCbl 

reHepaIlOB K . B. , lll y a a n o a I . B . , i 8 He p a ­

n OB B . M ., KPY4 11 HL-1 Ha M . B . , A y Pbl Ma HOB A . I. , 

5 y P fl K r . A . , C a ep a TOB A C . MeTOAl.-IKa l.-I3Me­

peHl.-Ilo1 MaCCbl 3pV1TpOl.lL-1Ta BnepeMeHHOM 3IleKTpl14eCKOM 

nOIle 0• 0• 0• 00. 000• 0• • 0•••• 00• 000• 0• 0• • • 0• 00 2 28 

onT~KO·~~3~4ECK~E~3MEPEH~H 

A PYMOB I . n . , 5 y x a p V1 H A . B oTp8xMepHbie 3KpaHbi 

AIl fl l.-I3MepeHl.-Ifl HeHOpManl130BaHHbix MOMeHTOB o ' 0 o. 9 44 
5 e n L-1 HCKl.-Ilo1 A. B . , C L-1 Hr x P . nflTV1 MOAOBbllo1 V1 CT04Hl.-IK 

CBeTa CepOTOHHOIo1 koppenaunea MOA 000000000000• 12 33 

r OCTe B n . n. , A r a n o s A . n . • A e MI1 H A . B. , Jl e -

Bl.-I H r . r .. MaMoH oB E A , M arHl.-I l.lKl-1Cl C . A . 

Vl3MepeHl.-Ie 3¢¢eKTl.-IBHOCTL-1 AeTeKTl1pOBaHl.-Ifl C4eT'lL-1KOB 

0Al.-IH04HbIX ¢O TOHOB Ha 6a3e naBl1HHbiX ¢O TOAl.-IOAOB 

MeToAoM cnOHTaHHoro napaMeTpl.-l4eCKOro pacceflHV1fl C 

aCl.-IMMeTpl-14Hb1Ml.-I no cneKTpy KaHanaM L-1 .. 0• 00• • •• • 12 24 
rp l.-lrOp beB B . B. , Kp a e uo s B . E. , Ml.-ITtOpeB A . K., 

MOp03 E. A ., Flo r o x suu e a A . 0 . , CaBKl.-IH K . 5 . 

MeToAbl KanI16POBKl-1 OnTl.-I4eCKI1X pedinexrowerpoa BblCOKOro 

pa3peWeHl1fl , pa60TatOll.\V1x B4acToTHofi 06naCTL-1 o ' 0 0 o ' 9 40• 

A a BblA 0 B B. B . , KPY>K a n OB C . B . , r p e 6 e H1.1 K0 ­

Ba H M " C M V1 PHOB K H MeTOA onpene nea ua 0 

Ae¢eKTOB Ha BHyTpeHHI.1X CTeHKax Tpy6onpoBoAa no pac ­

npeAeneHV1tO CKOpOCTl-1 TeKYll.\elo1 >Kl.-IAKOCTV1 000• • 00• o' 4 33 
K03a 4eHKo M . n., Jl0 6K O Vl. B. , CaBKL-l H K. 5 . , 

Xa Tbl Pe B H . n . 3 TanoHHbilil L-lCT04Hl-1K cpeAHelil MOW-

HOCTl-l Konn V1MV1poBaHHoro na3epHoro l.-I3nY4eHV1 fl ••• o. 7 21 0 

Jll.-l 6ep MaH A . A , Ml.-IK P fOKOB A C . , Mo cx a ­

n to K C . A . MeToA ocnafinenns nasepaoro V13nY4eHl1 fl 

6onb wolo1 MOll.\HOCTV1 Ha AIl I1He BonHbl 1,06 MKM C no­

MOll.\btO AI1¢paKl.lV10HHOCl peW8TKl-1 00• 00000••• 00•• 010 28 

Ma xc a k A . r . , K03aK Vl B. , nn OTHI1 KOB A . B. , 

P a Cl l.l ~1 H A . M , Yn a HOBCKl1 111 M . B. , A 6A p a x ­

Ma HOB K. W . 06eCne4eHL-le eAl-1HCTBa l.-I3MepeHl-11il 

np cTpaHCTBeHHo-3HepreTl.-I4eCKl.-IX xapaxrepucrv« l-1M­

nynbcHoro na3epHoro l-13Il yyeHl.-Ifl •. 0•• 00000• 0• 0• 0. 11 52 
naB no B Vl . H . , Pa CKOBCKa fl Vl . Jl ., IOpKe BI1­

4 10 C C . n . Pe¢paKl.ll.-lOHHbICl MeToA 113MepeHV1fl CKO­

POCTl-1 V1CnapeHl1fl xannv >KV1AKOCTl-1 B ycnoaasx nl1HHV1Hra 

KOHTaKTHOIil IlV1HV1V1 000000• . 0• 0• 0• 0• 0• 000• 0000•• 6 52 
n a p ¢ e HOB B . A. MeTOAbl 11 npV160pbl «ourpons nasep­

HOIo1 04I1CTKV1 npoV13BeAeHV1 1i1 V1cKYccTaa • 0•• 0• • • •• 0•• 4 25 
n He B A. 5. . 5 °P ~1 COBa A . B , A e HV1 co aa H. A . , C r e ­

na a o a K. B . , >K V1p Hoa A. A . , Y e p HYl.lKl-1 Cl A . O . 

MV1HV1MI13al.ll1fl norpe uraocra 113MepeHV1fl rpaaoesrx wy-

MOB yaxonono caoro naaepa C nOMOll.\btO I1IHep¢epOMe­

r pa Maxa- Llesnepa Ha ocao se sortosaa C coxpa ueaaev 

non flpl.-l3al..\l-1 l1 .. . . . . . . . • . . . • . • • • 0• 0• 0• • • . • . • .• 5 37 
n	 ne n o B. A" Flp oc xy p a s A· x.. o ax yp r n a -

HOB Vl . P. CV1CTeMarn4eCKl1e norpeWHOCTV1 l.-I3MepeHl.-Ifl 

OnTl-1 KO-nOKal.lV10HHbIXxapaxtepvcrax Manopa3MepHbix 06b ­

eKTOB CHenOKaIl bHblM KorepeHTHblM Tpa>KeHl-1eM . . . . . . 1156 
n p 11 Ban 0 a B . E ., W e Ma HV1 H B . r . Oue sxa norpe w ­

HO rn nl1AapHblx l.-I3MepeHV1lii KOHl.leHTpal.ll1 l.-1 ce posono­
pOAa a arvoonepe 4 30 0 • 0 • • • • • • • • • • • • • • • 

np V1 a a n o a B . E . , We M a H 11 H B. r ., MK PT bl ­

4 e a O . B . MeTOA Ol.\eHKL1 OnTL14eCKOCl np04HOCTI1 06­

nyyaeMolii nOBepXHOCTL1 npl1 naaepuoa a6 nSll.\V111 • • • • • 7 34 
P a Cl l.ll1H A M . , Y n a HOBCKV1 C1 M B . Bnl1flHV1e AIlI1­

renssocr a naaepuor o L1Mnynbca ua norpeun-ocn, BOC­

np0l13BeAeHI1fl 1-1 nepeAB4V1 eAI1 HI1 1.1bl 3Hepr.1l-1 2 32 
P a Cll.\ l-1 H A . M . , Y n a HOBCKV1lii M . B 3aBI1CV1MOCTb 

n03V1l.\V10HHOIil 11 yrn oam'1 cra6V1 nbHocTeli1 naaepuoro ny4­

Ka OT ero npOGTpaHCTBeHHblX ¢nyKTyal.\I1 Ci 0. .. . . . . . . 7 26 
P a Cl l.\11 H A . M . , Y n a H0 a CKl-1 1i1 M . B . BnV1flHl-1e HeCTa­

6I1nbHOCTl-1 4YBcTBV1TenbHOCTl-1 MaTpV14Horo npl18MHI1Ka 

Ha norpeun-ocr s 113MepeHI1fl npocrpancraeuao-auep re ­

TI14eCKI1X xapa KTepV1CTI1K naaepuoro nY4Ka ....... • • 10 31 

Ce p re eB B. A. , Ba c l1H C . B . , <P p n OB Vl . B . , 

P a A a e B O . A . Vl3Mep ~lTe nbHblCi KOMnneKC AIlfl Al1a­

rHOCn lKI1 Ka4eCTBa CBeT0I13nY4atOll.\I1X rer epocr pysryp 

no ¢OT03neKTpl-14eCKoMY 11 OnTL-14eCKoMY OTKIlV1KaM npa 

nOKanbHoM epoToB036Y>KAeHI1L-1 . • . •. • . • • • • . . • • • 0.949 
C xa o p u o a a Vl. H ., 5 y 3V1 n o B C . B . , 5eco ro ­

HOB B. B . MOAeIl b B3aI1MOAe~CTBL-1fl L-1 3nY4eHl1fl 

CO2-Ila3epa CnOBepXHoCTbtO CI1TaIlIla .... .... . .. • . 7 31 
C ML1 PHOB B. Vl . 3 ¢ epeKT L-1 BHble 0l.leHKL-1 napauerpoe 

CTOKca 4aCTL-1 4HO nOIlflpl130BaHHoro 113nY4eHL-1fl B ycno ­

BL-1flX HopManbHoro 8,/J,C.\v1TL-1BHOrO WYMa ••• . . . 0•• 0. •• 1035 
X neB HO~ 5 . 5., Co nOAL-1 nOB M . B . Vl3MepeHV1 e 

cnecrpans uoa nnOTHOCTl-1 3HepreTL-14ecKo(:1 oc seurea ­

HOCTI1 Ae~Tepl1eB b lX nawn B AV1ana30He AIll-1H BOIlH 

200-400 HM C l-1CnOnb30BaHl1eM BblcoKoTeMnepaTyp­

HO(:1 MOAen L-1 48PHOro rena ............... •. .. • • 1146 
X n e BHo (:1 5 . 5. , l p wr o p e e e a Vl . A . , Vl Ba WL-l H E . A . , 

O ra p 8 B C . A . , Ca n p L1l.\ K11 (:1 B . Vl . Peanaaauua 

aucoxorevneparypaoa penepaoji T04 101 revneparvpaoa 

1I13Mep um enbHaR meXHUKa N!! 12, 2018 66 

http:�.�.�.����
http:cTpaHCTBeHHo-3HepreTl.-I4eCKl.-IX
http:�.�..�...�.�.�.�.�...........�.�.�


n epel.{eHb cmameiJ 

WKafl bl na cPa3080M nepexoae Mem fi o-yrnepoAHOrO CO­

eAl-1HeHl-1 fl 6MoC-C . . . . . . . . . . . . . . . . . . . . . • . . . . . 12 22 

~3MEPE H ~ f1 BPEMEH~ ~ 4ACTOTbi 

6 en Re s A . A . ,lJ,BaAl..\aTb nHTb ner Ha 0 r pae TeXHOnOrlilL.1 

YacroTHo-speMeHHblX 1i13MepeHlilii. • • . . . . . • . . • • . . • • 8 19 
5 efl R8 s A. A . , ,lJ, e Ml.1,Qo B H . A , n OM1KOB B. A . , 

T l-1 M0 cP e e B to . B . Oueuxa B03MO>KHOrO yMeHbwe ­

Hl-1R npeAefl bHOL.1 HeCTa61i1nbHOCTliI yaCTOTbl BOAoPOA­

soro resepar opa npa IiIcnonb30BaHIt11i1 rry-rxa aTOMOB B 

OAHOM KBaHT080M COCTOflHlt1 li1 • •. . . . . . . • . . . . . . . . . 8 28 
BaCl-1 n be B B . Vl . MIt1HIiIMIt13al.\It1H HeCTa61t1nbHOCH1 BOAO­

POAHblX cra unapr oa yaCTOTbl Ha Anlt1TenbHblx It1HTepBa­

flax BpeM8HliI • • • • . • • . • . . . . . . . . . . . . . • . . . • . . • . . 5 42 
Fpar o ps e a B . B . , KpaBI..\ OB BE , M WTlOpeB A . K . , 

Ca BKliIH K . 5 . , T iii X0 MliIp o B C . B. n epeAaYa 

SblCOKOTOYHblX curuanoa yaCTOTbl no BonOKOHHO-OnTliIye­

CKOL.1 f1li1Hlt1li1 CBH3li1 Ha paccr osune 150 KM ........ •. . 7 37 

Fpa r o p s e a B . B ., Kp aB I..\O B B. E . , M liITlO p e B A K . , 

Ca sKliIH K . 5 . , T liIXOMIt1 POB C . B . [l epena-ra Bbl­

coxocraeanu-oro ca n- ana BpeMeHliI no BonOKOHHO-OnTliI­

YeCKOL.1 nlilHliIliICBH3li1 ...... .... • • . .....•...•... 10 47 

):leMliIAoB H. A . , 5 enHe B A . A . , n o n HKo B B . A . , 

T 101 M0 cP e e B to . B . 50PTOB0L.1 BOAOPOAHbllilcr aunapr Ya­
CTOTbl AfIH KOCMlt1yecKolil ofice pearopna «MliInnlilMeTpOH}) . 8 36 

>Ke rno B A . B ., 5en fle B A . A . , M e A Be A e B C . 10 . , 

n l-1 cap e B Vl . A . MOAeM CBonoKOHHO-OnTliIyeCKOL.1 nn­

Hl-1eH CBH3l.1 AfIH nepena-m 3TanOHHbiX can-ano a -racroru 
101 SpeMeHl.1 ... . . . • • . ....•..•..• • . • • • .•.••. • . 8 25 

M14war l.1H K r . , 5 e n He B A . A . , A p x n n o a H . C . , 

Jlu c e a so B . A, M e A BeA e B C . 10 . 3ap,aYIiI pe­

3epBliIpOBaHl.1R If! ynpaBneHliIH B aranouax BpeMeHIf! If! Ya­

CTOTbl Ha OCHOBe BOAOpoAHblX cTaHAapToB . . . . . . • . . . 8 20 

Hay a o a A . B . , 5anae B P VI. , M a n lilMoH A . H , 
e eno p o e a ,lJ, . M . ,lJ,ByXCTopOHHHH nepena-ia Clil rHa· 

nOB BpeMeHliI liI -racro ru no OnTliIyeCKliIM Illil HIiIH M CBH31i1 

CV1cnonb30BaHlileM MOAeMOB SATRE 10 4 1 

n Ofi RKOB B . A. , 5en He B A. A, ,QeMIiIA o B H. A ., 

Tl-1M 0 cP e e B to . B. Cucreraa ABolilHolil COpTlt1pOBKliI 

aTOMOB no KB aHTOBblM COCTOHHliIHM AIl H npov suuneu-

HOro BOAopoAHOro cTaHAapTa YaCTOTbl. . . • • . . . . . .. 8 31 
T 14 M0 cP e e s 10. B ., Flo n s xo a B . A , Ee n a e s A. A . , 

):le MliI AOB H . A. Peayner a r u 3KcneplilMeHTanbHbix 

14CCneAOBaHL1li1 aozioponaoro resepar opa C ABolilHOL.1 co­

pTl-1pOBKOi1 aTOMOB no K8aHTOBbiM COCTOHHliIHM . . . . . .. 8 40 

MEXAH~4ECK~E ~3MEPEH~f1 

60HKOB Vl . B . , Kp a a yn u u H. n.. A6 paMoB C . B ., 

Ma n a HL1 H B . n . , K liIK0 T B . B . Boccr auoaneuae 
BXOAHblX Cl.1rHanOB Bl.1XpeTOKOBbIX npeoti paaosar enea 

nepeMel1.\eHL1 R npu r epeaoyn apasix B03AeL.1CTBliIHX .. • 11 61 

Bensr Vl . n., ML1 Xa (,j n oB a 10 . B . , CYA a p V1KoB B . K . 

~ 3 MepeHlile pacxoAa >KliIAKOMeTannlilyeCKIiIX TennOHOCliI­

Tene(,jpeaicropos Ha 6blCTPblX HeL.1TpOHaX .•.•.•.... 1 22 

H3MepumenbHaR meXHUKa NJ? 12, 2018 

,Q a e B )1( . A . , C y n Ta HOB H . 3 . CpaBH..,TenbHbllil auanaa 

K03cPcP "'l.\liIeHTOB liICTeyeH..,fl KplilT..,yecK..,x conen . . •• • • . 7 51 

Kay a HOB B . K . , CO Kono B VI . B. , o e no p e u xo C. A . , 

Jl e fi e n e B C. B . n pliIMeHeHlile ~' M naKT-3XO M TOAa 

AnH 1t13MepeHIt1fl CKOpOCTliI 3ByKa B TeCTOBblX 06pa31..\aX KY­
6It1yeCK0L1 cPOpMbl ..,3 6eTOHaAnR onpenene- aa ero npo-r-

HOCTliI . • .. . • . • . .. • • . . • • . • • . . • • • . • . • •• • • • • • • 2 42 
M a xa p o a A . M . , B on KOB Vl . B . , X ap b K~l H O . C . , 

r n a A KoB B . M oo VlBaH IO K A . K . , C Ta p Ko B B . B . 

BblCOKOTOYHOe l.13MepeHliIe It1 perynapoaauae Manoro 

pacxoaa >KIiIAKOCTIiI . , . . . . . . . . . . . . . . . . . . . . . . . .. 1 28 
M OPA a c o B M M , C aB e HKOB A. n ., LJ e 4 eT o e K . E . 

A3poAliIHaMliIyeCKOe l.13MepeHliIe noaepxuoc r uoro ziaane-

HliIH .........•..... . . •...... . . . • . .... .•.•. . 5 50 
MOPAacoB MM ., CaBeHKo B A . n . , C acPo Ho Ba M . 3 . , 

C bl Y8 B B. A . 5eCKOHTaKTHbl(,j MeTOA liI3MepeH..,H no­

aepxuocruoro HaTfl>KeHliIH . . • • . . • • . . . • . • • • . • . . . • 6 55 

H e A 6 a (,j n o A A , n a TOKliIH E . B , r Op ,Q e e B A . A . 

KOCBeHHbl(,j MeTOA liI3MepeHliIH liIMnyn bcHoro ,QaBneHl.1H, 

coaaaaaev oro yCTaHOBKOL.1 M8f1THliIKOBOro r una .•.. .. 3 37 

n o CTH.., K°B A . B . YCTpOL.1CTBO,Qml MeX8HIiIyeCKliIX liIcnbl­

T8HliIL.1 3neMeHTOB MliIKPO- .., HaHOCliICTeM • . . . . . . . . . . 8 43 
Fl y ur so a C . r . , n OBliIl.\KliIL.1 Jl , n., KOp Cy HO . H . 

A3pOAliIHaML1yeCKlile norpeWHOCTIt1 C..,CTeM liI3MepeHl.1 f1 

crara-recxoro AaBneH..,fl cavonera npa noner e e pe>KliI-

Max CKOnb>KeHliIH .. •.•.•. • • • • • • • . • • • • . • . • • • • • . 2 37 

C a A KoB c Ka H Vl . B . , 3 HxBa n bA A . Vl. , 3C1xsa nb,Q T . A . 

Vl3MepeHliIe C>KI1MaeMOCTI1 pa60YeC1 >Kl.1AKOCn 1 naaepuoro 

liIHTepcPepeHl..\liIOHHoro MacnHHoro MaHoMeTpa CnOMOL.l\ 10 

liIHTepcPepeHl.\liIOHHoro nseaouet pa HIiI3KOro AaSneHI1R . . 5 47 

C MliIPH0 S B . ~ . Onpenene sae K03cPcPI11..\ It1eHTa npeoti­

pa30BaHliIfl MOAynH BeKTOpa sI16poycKopeHI1H TpeXKOM­

nOHeHTHblX BliI6ponpeo6pa30BaTeneL.1 • . . . .••• . • . • • 12 38 

Tap a n e u so 10 . K, O n e L.1 HliIK O. to . MHor0cPYHK­

1..\ 11 0HaIlbHbl(,j BI1 6p oy aCTOTHbl(,j 1t1 3Me pl1Tenb HblL1 

npeofipaaoaa rens Cl.1Il bl C I..\Vln lilHiJ,p l1ye CKliIM peso-

HaTopoM 7 4 1 

LJ liIn y n Ii1 C B . n . Bbl60p OnTliIManbHoro COOTHOWeHl.1H no­

rpeun-ocr ea pacxonov epoe AnH nOBblweHliIfl T04HOCTl.1 

KOCS8HHbiX liI3MepeHliI(,j paauocr u pacxonoa •... ...•. 7 46 

TEnnO¢~3~4ECK~E~3MEPEH~f1 

Ba Cl.1nbeB E . B ., Vlr HaT o B A . A ., Ka Jl l.1IHI H M . VI. , 
Map KliIH Jl . ,Q . Vl ccneAOSaHl.1e BOCnp0l.13BOAl.1MOCTL1 · 

KplilBblX nnaanenua liI3aTBepAeBaHl.1H onoaa B Manora6a­

PlilTHOL.1 aMnyne • . . . . • . . • • . • . • . . . • • • • • • • • . . • • • 55 
B H30B a E . A ., Ka c n a p o a K . H . , ne HH3b Ko B O . r . 

Ol..\eHKa MeTOAliI4eCKQ(,j norpeumocrv npa cjJOT03M~CC~ ­

OHHblX ~3MepeH liIH x revnepar ypst . .. •• • • . . . . . . . . • 1 32 

,Q e Me >K Ko,Q . io . . rn a 3a y e B Vl. B . , KOHOn n l.1H A . ,Q . 

KOMnneKcHbli1 Te nnocPliI3 ~Y e CKliI(,j auanaa 06pa3l.\OB ropnu x 

nopoA HaOCHoee liI3MepeHliI(,j r ennosoa aKTliIBHOCTl.1 . . . . . 1 36 

M a v o a r o e A . B oo H e cP 8 A OB B . H . , X PliITKliIH C.A . 

n plilMeHeHli1e aanpenertsustx sonHOBOAOS Anfl nupove­

Tpl.14eCKliIX liI3MepeHI1(,j . . . . . . . . . . . . • . • . . • • • • • • • • 7 55 

67 

http:�....�..��.�.�...��������
http:�......�
http:�....���.�
http:��..��...�.���.�
http:�...�.�...��..��.��..���.�
http:��.....�..�..��.���.�.��.�
http:YeCKOL.1nlilHliIliICBH3li1..........��......�...�
http:CKOL.1f1li1Hlt1li1CBH3li1Hapaccrosune150KM........�
http:��.......�


• • • • 

•••• 

nepelJeHb cmemeii 

He rpe ao s B . H . , M aM OHTOB A . B. , C IiIMOHOB B. n . , 

H a 3a p 0 B 1II . B . Vl3MepeHlile pacnpeAene HIiIs:l TeM­

nsparyps: B nom lMepHblx KOMn031ilTHbiX rpyfi ax npl-l I-IX 

repMoo6pa6oTKe C I-ICnOnb308aHlileM MIilKpoBonHoBoro 

1il3nyYeHIils:l . . • . . . . . • . • . • • • • . • . • . . . . • •. . . . . . . . 3 42 
Oca,Q41-11i1 C . M . • n OTa n OB 5 . r . • n e Ty xo B A . A . , 

COKono8 H . A. , Apa r y Ho B O . 3 . , n l-lm l ­

n e HK0 K. A . CT a6Iil nI-l 3 a~l<1 s:l r eun eparypu pe30HaTO­

pa asycra-iecsoro raaosoro repuoverpa 9 54 
nOHoMa pe8 c . B . • Ey n a a o a E . B . , 6y n a Ho Ba B . 0 . , 

A l<1 B l<1 H A . r . M l<1 H l<1 M I-I3a~ l<1 s:l norpew HocTeli11i13MepeHIiIs:l 

K03epep l<1~l<1eHT OB rennonpoaonuocn- iii TeMnepaTyponpo­

BOAHOCTl<1 rennonaonauaounu x MaTeplilanoB MeTOAOM 

nnocxoro l<1Mnyn bcHor IilCT04HIilKa rennoru 12 43 
Ce p r e e a B . A, T e Te Hb KIilH ~ . r Vl3MepeHIile r e­

nnosoro conpor uaneaaa lj lileppOBblX ~l HT erpanbH b l X 

cxeM no 1il3MeHeHl<11O -racro r u Kone6aHl<1 1i1 xonsueaoro 

resepar opa 2 46 
X O,Q YHK0 B B . n. Cxpsrr ste Heonpe,QeneHHocTlII 1II3Mepe­

Hl<1H revneparypu npa Kan l-l6pOBKe nnpover pa 11 67 

3nEKTPOMArH~THbIE ~3MEPEH~R 

AH ,Qpee B A. H ., K On e CHI-I4e HKO A . A, Ko n e c­

H1-1 4 e HK0 H . M . lII3MepeHl<1e 1-1 nepBliI4Has:l o6 pa6oTKa 

can-an a AaT4l<1Ka MarHl<1 THoli1 I-IH,QYKljl-ll-l B pa6oyeli1 30He 

3neKTpOMeXaHI-I4ecKoli1 C'ICTeMbl.. •.•.•. . . . . . . . . • . 8 51 
5 a Ta n o B n . A . , He c r e p o a B . B . Kanl-l6pOBKaMHoro­

KOMnOHeHTHblX MarHl<1T0l<13Mepl<1Ten bHblx CI-ICTeM KaK 06­

paTHafl 3a,Qa4a MarHI-ITOMeTpl<1l<1 .• •.. • • •.. •.• 0 8 47 

5en s:lK08 A. VI . • K n a 6 1-1H B . H . . W l<1 epP l<1 H B. ~. 

3 TanoHHblli1 KBaHToBbl1i1 TpaHcnopTl-lpyeMblli1 xosmaparop 

MarHl<1 THoli1 l<1HAYKljl-l1il nOCTOs:lHHOro nona B Al-lana30He 

1-100 MKTIl .. . •...•.• . • • . • ....... • • ..•....• 4 40 
B a Bl<1Il OBa r . B., r OIl b ,Q w Te liiH A . E . nplil60P Anfl 

r exaonora veckoro KOHTpOnl1 noroHHoli1 eMKOCTI-I anexrpn­

4eCKoro np080Aa ..•. • •. • . • . . • . . . • . . . • ... 0 3 46 
r 0 H4 ap e HK0 lII . A . . P 11 fiu eB B . H . 1II3MepeHlile Ha­

npfl )l(eHHOCTIiI 3neKTp1-l4eCKI-IX noneu C nOMOLl.\blO «ensue­

8blX pe30HaTopOB Ha 6a3e utenesux aonnoaonoa C )l(1-I,Q­

KOKplilcTann lil4eCKIiIM 3anonHeHlileM .. • • • • • •. ... •.• 1 41 

KY,Q p I1 B ~ e B 111 . A o. r y ,Q KOB C . A . • C e n a s a a o a H. B. 
YCrpOi1CTBO Bl<1 XpeToKoBoro KOHTpOns:l 41-1CTOTbi pa6o'1e li1 

)l(1iI,QKocrn. • . • . • • . • • • • • • • . • . . . . . • . • • • • 0 2 510 0 • • • • 

HeM u 0 B M. B . . T P iii ep a HOB r . A . IIIH,QYKl..\IilOHHbllii 

,QaT4l<1K onpeneneuua nOKan bHblX ,QeepeKTOB B cransusrx 

KaHaTax . . . . . • . • . . . . . • • . . . . . . . 2 550 ••• 0 ••• 0 • • • • 

P O,QI-IH P A , C a x ap o B K. fa . , T YPKl<1H B. A . , 

M iii Xe e B O. B . lII3Mep l<1Ten bHbllii KOMnneKCAIl fl onpe­

,Qen e Hl<1 11 YCT0 Ii1 4l<1BOCTl<1 pa ,Q1il03neKTpOHHOCl anna par y­

pbl K nOMexaM IilMnYIl bCHoro anexr povaruar uoro 1II3IlY­

4e Hl<1 11 .•• •• . • • . . • . . • • . • • .••. ••••.• ••.• • • • • . 9 58 
Ce p r e e a A . VI ., C y BOp OB A . A . Yny-uueuue anex­

Tp l<1 '1eCKl<1 X xapaKTeplilCTl<1K 1il3MeplilTen bHoli1 annapa­

Typbl Ha OCHOBe onepaWIilOHHblX YCliln lilTen elii Rail-to-

Rail .•.. 0 8 54••••••••••• • •• ••••••••••• •• 0 ••••• 

CyXOB A . B. , Ca xa po B K . fa , M lil x e e B O. B. , 

TYPKIilH B . A . , Y r o n e a B . n. , .Q e Hlilc o B M . fa . . 
P o A iii H P . A . Pa,QliloepoTOHHblli1 1il3MeplilTenbHbilii npe­

ofipaaoaar ens Hanpl1)1(eHHOCTIil IilMnynbcHoro anexrpave­

CKOro nons B Cy6H Hoce KyH,QHoM ,Qlilana30He ..•... .. 6 61 

PAA~OTEXH~4ECK~E ~3MEPEH~R 

A HA PIilI1HOB A . B . An roPIilTM 06pa60TKlII IilHepopMal..\lill<1 B 

paAIilOIl OKal..\IilOHHbIX 1il3Mepl<1TenbHblx cacreuax Cnl<1Hetli­

HOll! nepecrpoaxoa '1aCTOTbi nepe,QaT4lilKa .. . . . . . . . . 7 58 
A HIOTIilH H. B. , M a n a lii 111 . M. , Oa e p o a M . A. , 

T IilTa p e HK0 A. B ., W KYPKIilH M . C . KOppeKl..\Iils:l 

1i13Mepe HHoro arvlnnIilTY,QHo-epa30Boro pac npenene aas 
nons B 6n lil)l(Helii 30He no ,QlilarpaMMe HanpaBneHHocTIil 

30H,Qa • .•• • •• . .• • • • . • . .•• .• . . . . .• ••• .•• • • . • 1 50 
Ap c a e a lII . E . , BeK w lilH fa . B o, Jl a n ui wu A. 111., M ap ­

A bl WKIilH B. B . , C a p rc fl H M . B . , XBO CTOB E . 10 . , 
4 e p HOB B . K , 10p YYK 3 . <l> . lIIaMepeHIils:l WYMO­

BblX TeMnepaTyp np,l eMHolii CIilCTeMbl paa aorenecuona 
,QByx3neMeHTHoro PClAl<10l<1 HTepepepoMeTpa co csepx­

AIl IiIHHOlii 6a30lii . . • • . •... . • • . • • . • . . • . • • . • • . • .. 3 51 
A p c a e a lI1. E , Jl a ruu a u A . lII . . C a p r c s a M . B . , 

fa p '-l YK 3 . <l> . Wl<1pOKOanepTypHble H1-I3KOTeMnepa­

TypHble reseparop u w yMa AIlfl KanIil6pOBKI-I panuore­
nec xonc s ,[IByx3neMeHTHoro paAliloliIHTepepepoMeTpa co 

CBepX,l:\n IilHHOlii 6a30lii • • . • . • . • . • • • • • • . • • • • . . . . . . 3 55 
6 a )I(e HOB H . P . , K 0 n OTbl r l<1 H C . A . Mer on yMeHb­

WeHI-Is:l BnI-lI1Hl<1 s:l OCTaT04HbiX oTpa>t<eHl-l lii S 6e33xoBoli1 

KaMepe ua TO'1HOCTb l<13MepeHl<1fl rpynnosoro speMeHIiIaa­
na3,QbIBaHl<111 B aHTeHHe . . . . • • . • • . • . . . . . . . • • • . . . 12 47 

3 a Cbl n Kiii H C . A. , Po 3 ,I Ha O . fa . O ~eH Ka cpe,QHeli1 

MOLl.\HOCn l caruana C epnyKTyaWl<1 elii cpaa COCTaSns:l IOLl.\l<1X 

rapMOHliI'-IeCKIiIX Kone6aHlillii npu aneor ypaoa Heon peAe­

neHHOCTl<1 auanoro-uwp poaoro noeoepaaosarena . . . . 10 50 
3e Hb Ko BIiI'-I A. B. , 6 a Il Ilo B . Jl . , .Q o6p o Bo n b ­

CKl<1 1i1 B . 6 . lII3MepeHlile Hen l<1He li1Hblx IiICKa)l(eHl<1 1i1 4a­

croruo-a onynapoeaaau x caruano s nps vcro l..\ l-IeppoBoro 

C,lHTe3a .. .•. . . . •. • • • • ..• • ••••••• •.••• . .•. . 4 4 
KOp OTKOB K. C . , H e p e y uk a a A . B . , 6 a 6e HKo A . A. , 

<l> P0 Il 0 B A . P . CpaBHl<1TenbHblli1 aaa na s MeTOAOB 

onpeAeIleHl<1fl KOMnneKCHblX K03ep<j:>IiI LjlileHTOB nepena- v 
C8ep XSbiCOK0'1aCTOTHbiX CMec,n eIlelii . . . • . . . . . • . . . . 6 66 

M iii CTp o B Jl E , Il a a Il 0 8 B . A . MeToA coeoxynuoro 

OLjeHIiIBaHIiI s:l napaver poe IiIHepopMaLjl<1 0HHbIX nOTOKOB B' 

pannoxauanax IiIHepopMal.ll<1 0HHO-TeneKoMMYHIiIKaWliloH­

HblXCIilCTeM . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . 1 46 
n e 4 e p l<1 Wa A . C. , <l> e zi 0 T0 B B . H . Kanlil6poBKa IiIM IiI ­

raropoa Cl<1rHanOB rnoo nbHblX HaBlilraLjIilOHHblX cnyrua­
KOBblX CIilCTeM • ••. •• ••.• .•• ••..... ..••••• • •• • 8 60 

P OMa WOB B . B . , P o u a uio a a Jl . B . , x pa wo a K . K., 

51 KIilMe HKo K . A . , AO KTOpOB A . H , OB YIiIH-

H iii K0 B P. B . CHIiI)I(eHlile ypoaus epa30Bbix wyMOB re­

TepOAIiIHOB coepev euaux auanaaaro poa cnexrpa npH 

npI-IMeHeHIo1 Ii1 06P830B OCHO B HO ~ '-IaCTOTbl lllllepPOBblX Bbl­

'1 1i1Cn lilTenb HbiX cIiIHTe38TopoB .•.•.•...•......... 5 65 

M3MepumenbHaR meXHu«a N9 12, 2018 68 

http:�.�.�...�
http:HblXCIilCTeM...........�........�
http:�....�.����..����������.���..�
http:��.��.�.......���
http:��.�....��.��.�..�.��.��.�
http:�.�����..����.�..��.�.....����.����
http:��..�..��.��.��.����.���
http:�.�.....��
http:�.�.��.�������.�.....�
http:�.�..�...�...�


nepe4eHb cmameO 

Xa6 n 0 a A. B. ABTOHOMHaH HaBL-1ral..\L-10HHaH CL-1CTeMa Ha­

3eMHoro rpaacnopra Ha ocaose AonnepOBCKL-1X AaT'1L-1 KOB 

ADRL-13MepeHI4RBeKlopHOC1 CKOpOCTL-1 . • . . . . • • . . . . . . 4 48 

Xaa n I-l H A . Jl , MOAenL-1pOBaHL-1e 6L-1nOnRpHoro TpaH3L-1CTO­

pa 2T937 ua ocaose aKCnepL-1MeHTanbHblX CTaH1'1eCK ~1 X L-1 

'1aCTOTHbIX xapaKTepL-1CTL-1 K • . . • . • . • . . • . . . . . . . . . . . 8 65 

-l epuocxyr oa M . 10 . IIIsnL-1eB A . A., MeW KOB B. B . , 

Ca Mo C1 n o B A . 0. , CO CHL-1H A . C . Annapan-o­

nporpaMMHblC1 KOMnneKC AnR L-13MepeHL-1R anekrpave­
ckoro COnpOTL-1BneHL-1 R MeTannOB L-1 cnnaaoa npa BblCO­

KL-1X reaneparypa x 5 60 

W'16 a e B C . C . , nOMa 3aHOB A . B, B On L-1 K A. n . 

MeToA epOPMHPOB8HL-1H cse pxxopor kax paA L-10L-1M­

nynbcoB • . . • • . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . 2 59 

AKYCTIo111ECKIo1E 1013MEPEHIo1fl 

Fo n yfie a A . Kl. , n OTOKL-1 H r . A. Ocofieuuocru npa­

MeHeHHH HHTeHCL-1MeTpL-1L-1 AnH onpeneneuas MOll\HOCTH 

asycru-ecsoro H3nyyeHL-1H nauena B none a3poAHHaML-1­

'1eCKHXnynbCal..\HC1 AaSneHL-1H •. . . ..• .. . . ... . . . . .. 12 51 

Vl c ae B A . E . , H L-1 K0 n a e HK0 A . C . Jlafioparopuas 
KanH6poBKa rHAPoaKYcTL-1yeCKOrO npHeMHL-1Ka no noma Ha 

HH3KHX yaCTOTax . . .. . . . . . . . . • . . . . . . . . . • . . . • .. 1 54 

Vl caeBA . E . , HL-1KOn a eHKo A . C . , n o n HK8 p no B A . M . 

Vl3MepeHHe YaCTOTHolii 3aBHCHMOCTH K03cj)(pHI..\HeHTa OT­

pa>KeHI-lH3ByKa B ycno saax ueaarrtyurennoro 6acceC1Ha . 4 53 

VlcaeB A. E . , HL-1 KO naeH Ko A . C. KanL-16pOBKasna­

foparopuov 6acceliiHe pekopziepa CBblHeceHHblM rL-1APO­

¢ OHOM . • • . • . . • • . . •.. . .. • • . .• .. • . . .• . . . . . . • 7 62 

VlcaeB A . E . , M a r a e e a A . H . , HL-1KOnaeH Ko A . C . , 

n on HKa p nOB A. M . LJYBcTBHTenbHocTb rL-1APoaKy­

CTW-leCKoro npL-1 eMHL-1Ka npu 1i13MepeHIiIHx nOABOAHoro 

wyMa . .. . . . . . • . . . , .•....... . ..• .....•. , .. . 9 61 

Map y c a aa M . 51 . , C1J eAopoB A . B . , npoxopo-

B H Y B . E . , 5 e p K YT 0 Bill . B . , 5 bl 4 e H 0 K B . A ., 

Tk a-ie a a H . B . , Ma a o p o e A . Jl Paapafiorxa 

aKYcmyeCKL-1 X MeTOAOB KOHTponH Hanp mKeHHo-Aecj:Jop­

Ml-lpOBaHHoro COCTORHIiIR peasfioasi x coeAIiI HeH1il 1ii .. . 3 60 

CaB'1eHKO B . B. MeTOA 1i13MepeHHIii noxaaarens aKYcTIiI ' 

-recxoro xa-recr sa pe'1L-1 ua OCHOBe TeopeTIiIKO -L-1Hcj:JopMa­

l\I-lOHHOro nOAxoAa. • • • . . . . • • . . • . • . . . . . . . . . . . . _ 1 60 

Ton HnOB X 5 . 1113MepeHL-1e TOnll\IiIHbl TOHKIiIX nneso« C 

I-lCnOnb30BaHlileM rapMOHliIyeCKL-1 X aHTIiI CL-1MMeTpIiIYHbIX 

aona n3M6a •. . . . .. . . . . .. . •. . . ..• . . .. . .• ... . 6 70 

~3M EPEHlo1fl 1010H~3Io1PYIOlJ.lIo1X 1013J1YllEH~H 

80AOB030B A . M . Oc06eHHOCTL-1I..\Hcj:Jposolii 06pa 60TKH 

H3MepHTenbHolii HHcj:J0pMaI..\HIiI B paAIiI01il30TonHbiXnpL-16o­

pax • ... . . . • . . . • .. . • .. .... • • • .. .. • . • • • . .. .. 2 63 

BOA0 B0 30 B A . M . n lilHeaplil3al..\IiIHCTaTL-1 '1eCKOIii xapakre­

PI-lCTHKH panaoaaororn-oro nnorucvepa . . • •. .. . . . " 9 66 

KYBblKH H Vl . B , l.ly p ae a C . M .-W . YCTaHOBKa AnR 

H3MepeHHH aKTL-1BHOCm paAliloHyKnHAOB 1..\L-1cj:JPOBbIM Me­

TOAOM cOBnaAeH1il1ii . . . •.. . .. . • . . . . . . . . . . . . . , .. 3 65 

M3MepumenhHaR meXHUKa Nfl 12, 2018 

CIJ e A 0 P0 s C . r. IIIcnonb30BaHL-1e CI..\ L-1HTL-1nnRTOpa Ha OCHO­

Be nIilTL-1eBOrO crexna AnH penHCTpal\ L-1 L-1 HeliiTpoHHOro ~1 3-

nY'1eHIiIH . .. •...•.... . . .•...•. . ... . . • . • • . . . • 12 56 

ME,QIo1LtIo1HCK~E ~ 6~0J10r~llECKIo1E 1013M EP EH~ fl 

ne 6eAeH KO III . M, XpOMOB C . C . , H e YAa x l4H A. B. , 
5 e nOB a A . A . Oueaka HepaBHoMepHocH1 pacnpe­

AeneHHH A03bl B pe>KL-1Me ro r ansuoro repanearw-ecsoro 
o6ny'1eHIiIH npL-1 A03L-1 MeTpL-11i1 in vivo C IiIcnonb30BaHL-1 eM 

non ynpoBOAHL-1KO BbiXAeTeKTOpOB ••••.• • . • • • • • • . . 8 69 

CaBoCTHH A . A . , PHTTep A. B , C a BOCTL-1 Ha r. B .. 

K0 We K0 B A . K. CpaBHIiITenbHb11ii aaanna anrop L-1TMOB 

yCTpaHeHL-1H HL-13KOyaCTOTHOIii nOMeXH 3neKTpOKapAL-10Clilr­

Hana • .. , • . . . . . . . . . . .•• . . .••..•. .• . . • . . . • . . 7 66 

CIJ e A0 T0 B A . A . KOHl..\enl..\L-1H pa3pa6OTKL-1 uoeoro noxone­

HL-1R annapanro-nporpaveauux L-1ML-1TaTOpOB 3ne"'TPOKap­

AHOCHrHana .. ...•...•..••.. . • •. • .. .••..•... • 12 59 

<P1013~KO-XIo1MIo111EC KIo1E ~3M EPE Hlo1 fl 

50HAapb O . r . , 5p e >KH eB a E . 0 . , n 0 3AHRKOB B . B . 

Meroas: iii an ropliITMbl ynpasneuaa repvo xaranar axe -
CKIiIM AaT4Ii1KOM sonopona 5 69 

5 y WL-1 H C . A . Oco6eHHocH1 npOBeAeHL-1H V1cnbITaHL-1 1ii Ha 

repMeTL-1'1HOCTb MV1HL-1aTtO pHbIX raaoaanonaeauu x pas­
PRAHI-lKOB B ycnosaax HecTa6HnbHolii pa60Tbi V10HHOro 

IiICTO'1HV1Ka MaCC-CneKTpOMeTpa • .• • •• .. • . . .• • . .• . 4 62 

A06poBonbcKlilIii B . III. , 3 Be3 A IiIHa B. A . , n p o­

Ky HL-1 H C . B. , ~ iii n y HOB A. H . IIIccneAOBaHL-1e Me­

rp onoru-re csax xapacr epacr u« 6ycj:JepHblx paCTBOpOB np« 

1i13MepeHHHx BOAopoAHOro nOKa3aTenR . • • . • • • . . . • •• 1 65 

Ep o ui e n xo r . n . , ill a py e a H. K., lll a p y e a B. H, 
E BCTa cj:J b e B A . n . Oco6eHHOCTV1 pa3pa6oTKL-1 snex­

TpOTeXHliIyeCKIiIX ycrpojicra KOHTponR napaverpoa cens­
CKOX03HliicTBeHHbiX npoAyKTOB . . . • . • • . . • . . . •. . . .. 1061 

Kan yrlil H C . M . , rynHeB A . M . , C 'r p o r a u o a A . A . , 

CapaY O. 5 . , TeBHwoB A . A ., KOTo B B . A . 

MIiIKpoaneKTpoHHbl1ii ra30Bbilii pe3L-1CTL-1 BHbllii ceucop Ha 

OCHOBe HaHOKpHCTannL-1'1eCKL-1X nnenox AL-10KC.1Aa onosa C 

aML-1THBaMH Tep6L-1H iii CypbMbl . • • • •.. . . . . • . . .• • . • 9 70 

M eA Be A e BCKL-1 x C . B . , CIJ L-1 PCa HOB B . A . Onpene­
neuue L-1HTerpa nbHoro COAep>KaHIiIH KOMnOHeHTOB co­

CTaBa aeui ecrs npu «ourpone, Y'1eTe iii MOHL-1 TOpL-1 Hre 

np0L-13BOACTBa L-1 o6pa30BaHL-1R OTXOAOB seuiecra B npo­
MblwneHHDIX 06beMax •• • . • . . . • • . . . • • . . • . • . • • • • 2 66 

Me cj:J e A A . E. Yco BepweHcTBOBaHL-1 e He'1yscTBL-1 Ten b­

uoro K Macce MaTepL-1ana AL-13nbKOMeTp L-1 '1ecKoro ana­
rOMepa . . . . , .. •..•... • . ....... • • • •.. • • • • ... 4 69 

Me cj:J e A A . E . HeYYB CTBL-1TenbHbllii K Macce MaTeplilana 

AHanbKoMeTpw-teCKL-11ii anarovep C HOBblM L-13MepReMb1M 

napaverpov Bna>KHOCTH . • • • . . • . . • . . . . . . • • • . • • • 1057 

T ap a a eH KO Kl . K, OneIiiHL-1 KO . Kl . , M v1Ha Ko Ba H . A ., 

T L-1 T0 Ba E . B . TeOpeTl4'1eCKL-1e OCHOBbl npoesrupoaa­

HIiIR rpy fi-rars» nporo-u-ux peaoaaropoa L-13 «aapueaoro 
crexn a 3 68 

69 

http:���..�..�......���
http:�........����
http:rOMepa....,..�..�
http:�...�..��
http:Hana�..,�...........��...��..�..�..�...�
http:�...�.......�...�.......�.��
http:�......�
http:pax�......�...�...�......���....�.���
http:�.............�.....�......�
http:l\I-lOHHOronOAxoAa.���....��..�.�
http:�...,.�..........�.....�
http:��.�..��..�.....��..�..�...�
http:�.........�...�
http:nynbcoB�..��....�....�


AncjJaeumHblU veesemeru, 

W KOfH1H A. B . . 4> OMKI1H A . A . V13MepeHl1e ancopfi­ X a Ii1 p Yn n 11 H P. 3 . n OCTpOeHl1e cr parera a JaKYnoK 11 

l..\1111 3Hepre TI14eCKI1X ra30S Ha yrnepon usrx uauorpyo- peMoHToa 113Mepl1TenbH0C1 TeXHI1KI1 Ha ocuoae cso ji cr a 

xax Anfl CI1CTeM anbTepHan 18Holi1 3HepreTI1KI1 4 56 crauuouapustx peWeHl11i1 AI1HaMI14eCKI1X CI1CTeM .... 10 66 

3KOHOM~4ECK~E eonrocu METP0110r~~ HEKP0110r~ 

X a Ii1 p Yn n 11 H P . 3. MaTeMaTI14eCKafl MOAenb COBMeCTHO- Kaaanepos r. V1 • . . • . • . . . • . • .. •••• •••• 7. 4 CTp. 06nO>KKt-1 

ro ynpaaneHl1fl 3aKYnKaMI1 iii MOAepHI1Jal..\l1 flMI1 t-13Mep l1­ Kl1cenea M. V1 •.•.•.•.•.•.•. • • • • • . • • . g, 4 CTp. 06nO>KKI1 

TenbHOC1 TeXHt-1 K\-1 • • • • . • • . . . . . . . . . . • • . . . . . . • . •. 1 68 KYAeflpoa fO A . • . . . . . . . . . . . . . • . . . •. .4, 4 CTp. 06nO>KKt-1 

An <p 3 B ~ T H bl ~ YK333Tenb 

A6ApaXMaHOB K. W. NQ 11, 52 60lllOpa O. A. NQ4. 18 rOPAeeB A . A . NQ 3. 37 
A6paMOB A . A. NQ11. 36 6pelKHeBa E. O. NQ5, 69 rOcTeB n. n. NQ12, 27 
A6paMoB C. B. NQ11. 61 6Y3H110B C. B. NQ7, 3 1 rpe6eHHKoBa H. M. Nil 4, 33 
Aranoa A. n. NQ12 ,27 6 y11aHoB E. B . NQ 12, 43 rpe'lHHKOB $ . B. NQ4, 21 
Al1eHH'leB M. K. Nil 12, 13 6y11aHoBa B . O. NQ12, 43 rpHropbeB B. B . Nil 7. 37; Nil 9 . 40; 
Aneunco A . ~. NQ6, 3 6ypRK r . A. Nil 2 . 28 Nil 10.47 
AI1HeB T. A. NQ5, 18 6yxapHH A . B. NQ9 . 44 rpHropbeBa ~ . A . NQ 10 . 3; NQ12, 22 

AHawKHH~ . n. Nil 7,18 6yWHH C. A. NQ4. 62 rYAKOB C. A . NQ 2. 51 

AHApeeB A. H. Nil 8. 51 6bl'leHOK B. A . NQ3, 60 ryl1ReB A . M. Nil 9, 70 

AHAPHRHOB A . B . Nil 7 , 58 BaBHl10Ba r. B . NQ3, 46 ryl1ReB n. B . Nil 10, 24 
AHIOTHH H. B. NQ 1. 50 Bacansea A. C. Nil 9 , 17 rypeBH'l B . 11. Nil 12. 8 
ApcaeB ~ . E. Nil 3. 51 , 55 Bacarusea B. A. NQ 7, 11 AaBbJAOB B. B . Nil 4 , 33 
APYMOB r . n. Nil g , 44 Bacarusea B. ~. Nil 5, 42 AaBbJAO'lKHH B . M. NQ 6, 46 
Apxanoe H. C. NQ8, 20 Bacaru.ea E. B. NQ5, 55 AaeB >K. A . NQ7, 5 1 
ACl1aHRH A. 3. Nil 8, 3 BaCHl1beB M. 10. NQ9, 8 AaHHl10B M. e . Nil 3. 23 ; Nil 6, 41 
ACl1aHRH 3 . r . Nil 8, 3 BacHH C. B. NQ 9. 49 AeMelKKo A. 10. Nil 1, 36 
6a6eHKo A . A . NQ6, 66 BeKwHH 10. B . Nil 3, 51 AeMHAoB H. A . Nil 8 ,28; 31 ; 36; 40 
6alKeHoB H. P. NQ 12. 47 Be11 bT ~. A. Nil 1, 22 AeHHceHKo O. B . Nil 1, 3; NQ2 , 20 

6a11aeB P. ~. NQ 10. 41 BepeTel1bHHKoBa ~ . B . NQ 7, 3 AeHHcoB M. 10. NQ 6, 6 1 
6a11axaHoB A. M. NQ 12, 3 BOAOB030B A. M. Nil 2, 63; NQ9, 66 AeHHcoBa R A. NQ5, 37 
6a11axaHoB M. B. NQ 12. 3 Boneroa A. C. NQ 3 , 7 AeMHH A. B . Nil 12. 27 
6a1111o B. 11. NQ4. 4 3 Boneroaa E. A . NQ 3, 7 AIIIBIIIH A . r . Nil 12 , 43 

6aTa11oB 11. A. NQ8. 47 BOI1HK A . n. NQ 2 . 59 AHAHK 10. ~ . NQ5, 23 

6aTeHKoB K. A. NQ6. 30 BOI1KOB B. 3. Nil 6 , 35 Ao6pOB011bCKHH B . 6. NQ 4 . 4 3 
6aTYPH H A . C. NQ9, 3 BOI1KOB ~ . B . NQ1. 28 Ao6pOB011bCKHiiI B . ~ . Nil 1. 65 ; 
6e3MeHoB ~ . B . NQ 9. 26 BOpOHOB B. 11. NQ2. 20; NQ 11. 22 NQ 11, 3; NQ12, 3 
6el1eHbKH" A. ~. NQ12, 3 BR30Ba E. A . NQ1, 32 Ao6pOTBOpCKHH M. ~. NQ 10, 9 
6eI1HHcKHC1 A. B. NQ12, 33 ra6H6y1111aeB C. 6 . Nil 2. 13 AOHHIIIKOB A . C. Nil 8 . 3 
6e11oBa A . A. NQ8, 69 raBpHI1KHH C. M. NQ8, 3 AOKTOpOB A . H. NQ 5 , 65 

6e1103y6oB E. M. NQ 7. 11 raBpHl10B B. P. Nil 10 , 3 AOH'leHKO C. ~ . Nil 1, 3 
6e11ReB A . A. NQ8. 19; 20 ; 25; 28; 31; raAlKH3aAe Y. Nil 11, 33 AparyHoB O. 3 . Nil 9 , 54 
36 ; 40 reHepal10B B. M. Nil 2, 28 ApOlK)f(eHHHKOBa E. 6. Nil 12. 13 

6e11RKoB A . ~ . NQ4. 40 reHepal10B K. B. NQ 2. 28 AyHaeB A .IO. Nil 8 .7; NQ11. 6 
6epKyToB ~. B. NQ3, 60 reoprHeB A. 6 . Nil 5. 3 1 AYPblMaHoB A . r . Nil 2. 28 
6ep11H30B A . 6 . NQ11, 11 r11aAKoB B . M. NQ1, 28 EBcTacPbeB A . n. Nil 10 . 6 1 
6ecoroHoB B . B. NQ7, 31 rl1a3a'leB ~ . B . NQ 1, 36 EMel1bRHoB n. H. NQ 2 . 23 
611HHOB ~ . 10. NQ1, 3 r11y6oKoB A . B. NQ 2 , 23 EplllKoBa A. A . Nil 8 . 7; NQ 11. 6 
6oroMo11oB A. 10. NQ3, 27 r011y6eB A. 10. NQ12, 51 EpoweHKo r . n. NQ10. 6 1 
60HKOB ~ . B . NQ11,61 r011y6eB C. C. NQ9, 3 E¢peMoBa H. 10. NQ 4 , 13 

60HAapb O. r . NQ5, 69 rOl1bAwTeHH A . E. Nil 3. 46 >KernoB A . B . NQ 8, 25 
6opHcoBa A . B . Nil 5. 37 rOH'lapeHKO ~. A. Nil 1. 4 1 >KHpHOB A. A. Nil 5 , 37 

M3MepumenbHaR meXHUKa N9 12, 2018 70 

http:KYAeflpoafOA.�.............�...�

