Onucanne KpUTEPUEB KOHTPOJISA y4ACTHS TeHEPUPYIOLIEro 000py10BaHUA B
HOPMHMPOBAHHOM NMEPBUYHOM PEryJTUPOBAHUYN YACTOTHI

1. MaremaTu4ecKkue 0003HAYEHHUSI

P, o, — HOMHHAJIbHASI MOIIIHOCTh SHEPro0ioKa (ruapoarperara);

Piake — BEpXHsSI TpaHHUIIA PEryJUPOBOYHOIO JHAMa30Ha JHEProdokKa
(rumpoarperata);

Py, — HWKHAA TpaHUIla PEryJIUPOBOYHOrO JMana3oHa dSHEProdioka
(rumpoarperata);

P, (t) —mmanoBas MOIIHOCTE SHEProOIIoKa (ruapoarperara);

Ppayr (t) — haxTidecKas akTMBHAS MOIIHOCTh dHEProbIoKa (ruapoarperara);
Af,(t) — pacuyeTHOE OTKJIOHEHHE YaCTOTHI,

P,.(t) — Tpebyemas iepBHYHAS MOLIHOCTH dHEProOIIoka (ruapoarperara);
P,y (t) — daxTuyeckas mepBudYHAs MOMIHOCTH PHEProbmoka (rumpoarperara)

Pnd)(t) = P(l)aKT(t) - Prm(t));

x win Y (HamucaHue MONYKUPHBIM IIPUPTOM) — MACCHB, COCTOSIIHMHA U3
HECKOIBKHX d1eMeHToB: X = {x;,i = 1..N},Y = {Y}] = 1.. M} (3mecs, i, j —uHaEKCHI
9JIEMEHTOB MacCHBOB, N, M — KOJUYECTBO 3JIEMECHTOB MaCCHUBOB);

1, x>0
sgn(x) — oyuxmus curaym x: sgn(x) =4 0,x =0
-1,x<0

= — 3HaK TOX/CCTBEHHOCTH,;

|x| — Momyns uncna x;

| x| — HanboIBIIEE 1IETI0€, MEHBIIIE UK PABHOE X

f(t) —obpaborannas GHIBTPOM HU3KHX yacToT QyrKIus f(t);

— MOMEHT HapyIICHHUS;
,ty, — TpaHMIBI BPEMEHHOIO HHTEPBaja, Ha KOTOPOM IIPOUCXOIHUT
HapyIlIEHHE;
— MHOYKECTBO JICWCTBUTEIBHBIX (BEIIECTBEHHBIX) YHCET,
— MHOYKECTBO TOJIOKUTEIbHBIX JEHCTBUTEILHBIX (BEIICCTBEHHBIX) YHCET;

€ — IPUHAJICKHOCTH K MHOXKECTBY;

3,V — KBaHTOPHI CYIIIECTBOBAHUS M BCEOOIITHOCTH,

M(f (t)) — matemarnueckoe oxunanue Gpynxumn f (£);

f(©)) — nucnepeus dynxumn f(t);
o(f(t)) — cpennexpanparuunoe otkinoHenue Qpynkumu f(t);
max(x; y) — MakCUMaJbHOE U3 JIBYX YUCET X U Y,
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x* =arg mi}r{1 f(x) — obo3HaueHue TOro, yTO TOUKa X* € X SABIAETCA TOUKOM
XE

MUHUMYyMa QyHKIMH f HAa MHOXKeCTBE X.

2. O01Me MoJI0KeHU

Kpurepun KOHTpOJIsS ydacTus TeHepupyomero obopymoBanus B HITPY
pEAIM30BaHBI C UCIIOJIB30BAHUEM MEP HAPYIICHUN.

Mepa HapylIeHUS — HEKas YUCIOBas CKajsipHas (QYHKIWSA, BbIUMCIsACMas Ha
BPEMCHHOM HWHTEPBajJe B 3aBHCUMOCTH OT HCXOIHBIX JaHHBIX: (HaKTHUSCKOM
MOMIHOCTU Py (t), wactotsr f(t) nnm Tpebyemoii mepsuunoii Momuoctu P, (t),
BEJIMYMH MEPTBO#I MMOJIOCHI U CTATH3MA.

BbIsBIicHHE HApYIICHUI OCYHICCTBISICTCS C HCMOJb30BAHUEM TPAHUYHOTO
3HAYCHHUS Mepbl (TPaHUYHON MEPBhI) CICAYIONIMM 00pa3oM:

- eClIi Mepa HapylieHWs OOJIbIlle WM paBHA TPAHUYHOH Mepe, TO
NPUHUMAETCS PEIICHNE O HAIMYUN HApYIICHHUS;

- €CIIM Mepa HapyIICHUS MEHbIIEe TPAHUYHOW MeEphbl, TO MPUHHUMAETCS
perieHne 00 OTCYTCTBUU HAPYIICHUS.

['paHiYHbIC 3HAYEHUS MEpPbl IO KAXIOMY H3 KPHUTEPHEB M IapaMeTphI
aITOPUTMOB yKa3aHbl B [Tpunoxenun 1.

IIpu xoHtpone okazanusg ycayr no HIIPY wucnons3yrores caenyromue
KPUTEPHH

1. HenpenocraBnenue HHPpOpMaluu;

2. HecooTBeTcTBHME 1Mmara IO BPEMEHH IIepeJaBacMbIX I1apaMeTPOB
TpedyemMomy;

Henpenocrapienue quanazoHa MEPBUYHOTO PETYIUPOBAHUS;
HecooTBeTcTBUE AUCKPETHOCTH PETUCTPAIIMU U3MEPEHUN TPeOyeMOii;
HeasromaTuueckuii pexxum CAYM,;

HenocraTrounas To4HOCTH TOAAEPKaHUSI MOLITHOCTH;

N o o k&~ »

HecooTBeTcTBHE BEIMYUHBI MEPTBOH IMOJIOCHI/CTaTU3MA IEPBHYHOIO

peryiaupoBaHusi TpeOyeMoH;
8. OrtcyTcTBHE a/IeKBaTHOM/IOKHOM peakiuy PH U3MCHEHUN YaCcTOTHI;

9. Hammuwue xonebarenbHOro mpolecca.
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3. Kpurepnii 1. <Henpenocrapiienne uagopmannmn»
JIaHHBI ~KpPUTEpUH TpeIHA3HAYCH I  BBIABICHUS  HApPYIICHUS
TpeOOBaHMIA K TIpeIocTaBiIeHUIO nHpopmaruu 00 okazanuu ycayr mo HITPY.
Mepoii HapylIeHus: SBISICTCS CYMMapHOE BpeMsl HEMPEIOCTaBJICHUS
uH(pOpMaLIHH.
3.1. Ucnonb3yemast nHGOpMAITHSI:
- MaccuB 3Ha4eHHUI U3MEPEHHI MOIIHOCTH Heprodioka [MBT] 3a vac —
={P;, =1..n},n =360L1.
- MaccuB 3Ha4YeHUI HU3MEpPEeHUI YacTOThl 3Heprodoka [['1] 3a yac — f =
{fi»i = 1..n},n = 3601.
- MaccuB 3HaYeHUN M3MEpPEHH ATaJOHHOW YacToThl [[1] 3a yac — f,, =
forii = 1..n},n = 3601.
- YcTraBka HKHEW TPaHUIIBI IS TIPOBEPKU JOCTOBEPHOCTH MOIIHOCTH —

P Jgoct,min-
- YcraBka BepXHE# TpaHUIlbl IS MPOBEPKH TOCTOBEPHOCTH MOIIHOCTU —
Joct,max-
[TapameTpsl anropurma:
- MuHNMabHOE TOMYCTUMOE 3HAUEHUE YaCTOTHI qon 111].
- MaxkcuManbHOe JOMyCTUMOE 3HAYCHNUE YacTOTHI son 111

- MakcumanbHOE€ JOMYCTUMOE OTKJIOHEHHE 4YacTOThl OT ASTAJOHHOU
gacToTel Af  on [T].

- MakcumanbHOE JIOIYCTUMOE KOJIMYECTBO MOBTOPSIIOIIMXCS 3HAYEHUM T10
JacToTe Fr

- MakcumanbHOE JOMYCTUMOE KOJIUYECTBO MOBTOPSIONIUXCS 3HAUEHUN TIO
MOIIIHOCTHU P

- MakcumanbHOE€ JOMYCTUMOE CYMMApHOE€ BpEMsI HEMPEIOCTABICHUA
uHbopMaIun o+

3.2. AITOpHUTM peIICHUS.

biok cxema anroputma npejactasiieHa Ha Pucynke 1.
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Hauyano

Y

Maccus
M3MepeHuid
YyacToThl f;

Y v

Y

Maccus
M3MepeHuii
MOLLHOCTH P;

Y v

Moacyet KoAMuecTea Niuepocr MoWcK MHTepBasos ¢; ¢
HEAOCTOBEPHbIX M3MEPEHMI NOBTOPAKAMMICA
4YacToThl, KOTOPbLIE: 3HAUYEHUAMM, OAUTENBHOCTE
fi<fmin.non WM F>Fma pon KOTOPbIX 60/1bWE Nyay 1:
nan b= [ fal,

fi<f37i'Afmax.non naun fi>f3‘ri+Afmax. on fi=fj], VIE[J].,JZ],
fa#fia, f22fia,
J2-J1+1>N gy

MOWCK MHTEPBANOB Ty C
MOBTOPALUMUCH
3HaUEHUAMM, JAUTENLHOCTE
KOTOPbIX 60AbWe Ny p:
Tu=[Pia; P,

Moacuet Konnyectsa Np eqocr
HeaoCTOBEPHbIX U3MepeHU i
MOLLIHOCTK, KOTOpbIE:
Pi<Paocr,min MW Pi>Pyocrmax

Y

MogacuyeT cymmapHoW
OAUTENBHOCTU UHTEPBASIOR:
Tf,noBT=Zj(j2'j1+1)

T osr > tmax,aon 7

HAa

EcTb HapyweHue

npeaocTaBaeHus

vHbopmaummn no
YyacToTe

Pi=P\1, Vi€[k1;k2],
Pu1#Pi11, Pia#Prana,
k2-k1+1>Npayp

v

MoacyeT cymmapHow
OJIUTENBHOCTU UHTEPBANOB:
TP,HDET:Zk(kZ_k1+1)

Np venoer > tmaxnon 7 Th,rosr > tmaxnon 7

EcTb HapyweHue

npeaocTas/ieHns

MHbopMaLMmn No
MOLLHOCTH

EcTb

HapyleHue

Pucynok 1. biok-cxema anroputma "Hemnpenocrasinenue uadopmaruu”

3.3. Pesynbrartsl pemieHus.

- [IpuzHak HanMMuusg HapyUIEHUs TMPEAOCTaBICHUS WHPOPMAIUU TI0
4acToTe.

- [IpuzHak HanMuuusg HapylIeHUs TMPEAOCTaBICHUS WHPOPMAIUU TI0
MOIIHOCTH.

- [Ipu3Hak Hanmuuus HapyleHuss 0o Kpurepuro «HemnpenocraBnenue
uH(pOpMAITII».
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4. KpuTtepuii 2. «<HecooTBeTcTBHE 1IAra 0 BpeMEHH MepeaaBaeMbIX
apaMeTpoB TpedyemMomy»

JlaHHBIM KpUTEpUN MPEIHA3HAYEH ISl BBISBICHUS CIy4acB HECOOTBETCTBUS
1ara mo BpeMeHHU, C KOTOPhIM IIPOU3BOJIUTCS PETUCTPAIIUH TApaMeTPOB SHEPro0IIoKa,
TpeboBanusim CtaHgapra.

Mepoii HapylleHUs SBISIETCS CyMMAapHO€ 3a 4Yac NPEBBILICHUE IIAaroB I10

BPEMEHU [0 TPEM CHUTHAJIAM. YacTOThl, ()aKTUYECKOW MOIIHOCTH M ILJIAHOBOM

MOIIHOCTHU — MAKCHUMAJIbHO AOIIYCTUMOTIO IIara 110 BpCMCHH.

Hcnonb3yemas unpopmarus:

- MaccuB MeETOK BpeMeHH [CeK] cHrHaja 4YacToThl 3a 4Yac —
ol= 1. .Tll}.
- MaccuB METOK BpeMeHH [cek] curHaia pakTHYeCKoW MOITHOCTH 32 4ac —
== 0 =1. le}.
- MaccuB METOK BpeMEeHM [cek| CHrHajia ITAHOBOW MOIIHOCTH 3a 4ac —
o1 mir L= 1. -n3}-
- [TapaMeTp anropuT™Ma — rpaHMYHOE 3HAYCHUE MEPHI E£.

AJITOPUTM PEIICHHUS.

1. BblunciieHHe 1IaroB MO BPEMEHU CUTHAJIOB YacCTOTHI, (DAKTUYECKON U
IUJAHOBOM MOIIHOCTM — KakK pasHULbl MEXIYy I10CIEA0BaTEIbHBIMU

3HAUEHHAMU METOK BPEMEHH.
Atpi =triva — 1y,
Atp; = tpiy1 — tp,

Atpuni = truni+1 — teun,

2. Bpruncienue Mepbl HApyUIEHUs 1M — CyMMapHOTO 3a 4ac [0 TPEM CUTHaiam
MPEBBINIEHUS IIaroB MO BPEMEHH MAKCHMAJIBHO JOMYCTUMOTO Iara Io

BPEMEHHU.

= max(Atr; —1;0) + Z max(Atp; — 1;0)

+  max(Atpy,; — 1;0
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rae 1 —MakcuMalibHO JOMYCTUMBIH IIIar 1Mo BpEMEHH [CeK].

brok cxema anroput™Ma npeacTaBieHa Ha Pucynke 2.

Hauvano

BbluMC/ieHMe Waros no
BPEMEHMU
nepeaaBaembix
OaHHbIX

\ A \

LLarn no BpemeHun LLlarn no BpemeHun LLlarn no epemenun

CMTHa/Ia 4YacToTbl CMTHaMa MOLLHOCTH CUrHana N1aHoBOM
Atg Atp MOLLHOCTU Atp,,

BbliuncneHune mepbl
HapyweHna m

Aa Het

A A

Het EcTb
HapyLweHuns HapyweHue

Pucynok 2. biiok-cxema anroputma "HecooTBeTcTBHE 11ara 0 BpeMEHH Mepe1aBaeMbIX
napameTpoB TpedyeMomy"

Pe3ynprarsl penieHus.

- 3HaueHUe Mepbl HAPYLICHUS .
- [Tpu3Hak HanuuMs HapylieHus no kpureputo «HecooTBeTcTBUE 1Iara 1o
BPEMEHU TepPEeIaBAEMBIX MTapaMETPOB TPEOYEMOMY».

. KpuTtepuii 3. <HenpenocraBjieHue JUANA30HA TEPBUYHOTO
peryJiupoBaHus»

Kpurepuii npenHasHayeH Uil BBIABJIEHUS  CIy4acB  HECOOTBETCTBHS
TEXHUYECKUX TMapaMeTPOB TEXHOJIOTHYECKOTO PEXKUMa pabOThl TEHEPUPYIOIIETO
00OpyZOBaHMS B YaCTH MPEJOCTABJICHUS TUAMa30HA MIEPBUYHOTO peryiupoBanusi. B
cooTBeTcTBUM ¢ yciuoBusimu JloroBopa Mcmomuutens o00s3aH  00ecreuuThb

6
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COOTBETCTBHE MApaMETPOB TEXHOJOTHYECKOIO pexuma padoThl Te€HEPUPYIOLIETO
o0opyIoBaHMs BKJIIOYasl MPENOCTABICHUE JAMaNa3oHa MEPBUYHOIO PETyIMPOBAHUS
ykazaHHbIM B JloroBope. HempepocTtaBienweM  nuama3oHa  HEPBUYHOTO
PETyIMPOBAHUS CUMTACTCS BBIXOJ] BEIMYMHBI MOIIHOCTH JHEProOIoKa 3a Tpeelbl,
OTIpe/ieTICHHBIE BEIMYMHON pe3epBa TEPBUYHOTO PEryJIMpOBaHUS, Ha BEIHUYMHY,
npeBbiannyo 1% ot PHOM npu 0TCYTCTBUM BBIXO/A YAaCTOTHI 32 MPEIENIbl MEPTBOM
MOJIOCHI TIEPBUYHOTO PETYITMPOBAHHS.

Mepoii HapyIIeHus SBISETCS CyMMapHas B TEUEHUE Yaca MPOJOHKUTEILHOCTD
MEPUOIOB BpEMEHH, Kor/1a TpeOyeMblil Arana3oH He ObLT IPeI0CTaBIICH.

Hcnonb3yemast uadopmarusi:

- MaccuB u3Mepenuii 4acToThl 3a otueTHbId yac [I'u] — f = {f;,i = 1..n},
n=3600.

- MaccuB 3HaueHUl (HaKTUUECKOM MOIIHOCTH 3HEProdJioKa 3a TOT Ke
OTYETHBIN Yac — Pyarr = {P¢am,i,i =1. n}, n = 3600.

- HomuHanbHas MOITHOCTH dHeproosioka [MBT] — P,y -

- ['pannyHOEe 3HaYeHHE CYMMAapHOTO BPEMEHM BBIXOJA 3a JIOIMYCTHUMbIE
rpafuipl [CeK] — Ty rp-

AJITOPUTM PEILICHHUS.
1. Beoruncnenue BepxHeil Py u HIKHEN P, TOMYCTUMBIX FpaHUIl (PAKTUUECKOM

MOIITHOCTH C y4eToM TpeOyemoil BenuuuHbl pedepBa B 5% (7%) Py 4

JOIYCTUMOM TOYHOCTH peryiaupoBanus B +1% P, ,:

PBI‘ - PMaKC - 0105(0107) ) PHOM + 0,01 ' PHOM
P,. = PB,,, +0,05(0,07)-P,,, —0,01-PB,,,

2. BblunciieHre CyMMapHOTO 32 OTYETHBIN Yac BPEMEHU BhIX0/1a (DaKTUIECKOM
MOIIHOCTH 3a JOIYCTUMBIC T'PaHHULbl — KOJUYECTBO CEKYHJ, B KOTOpBIE
(hakTHyeckass MOIIHOCTh Obljla OOJIbIIIE BEPXHEW TpaHUIIBI WU MEHBIIIE
HUKHEH TPaHUIBI U B KOTOPBIE PAaCUETHOE OTKIOHEHHE YaCTOTHI OBLIO
PaBHO HYJIIO:

Tonx = 1

i€[1:3600],
P¢aKT,i>PBr HJIN PQJaKT, <Pyr

Afp,i
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3. Ecmu Typx > Topxrps TO IPUHAMAETCS PEIIEHUE O HATMYUM HAPYIIEHHUS 10

KPUTEPHUIO «HENPEAOCTABICHUE AMANAa30Ha NEPBUYHOIO PETYIUPOBAHUS

Ha JaHHOM YaCOBOM HHTCPBAJIC.

Pe3ynprarsl penieHus.

- CyMMapHOE 3a OTYETHBIN Yac BpeMs BbIX0/1a (PaKTHUECKOH MOIITHOCTH 3a
JOMYCTUMBIC TPaHMIBI [CeK] — Typ i

- [Ipu3Hak HaaWM4Ms HAPYHMICHWS 10 KPHUTEPHIO «HEMPEIOCTABICHHE
JMarma3oHa MEPBUYHOTO PETYITHPOBAHUSI.

6. Kpurepnii 4. <HecooTBeTCcTBHE IMCKPETHOCTH PErHCTPALMHA
u3MepeHuil TpedyemMoii»

JlaHHBI KpUTEpUM MpeIHa3HA4YeH [JIs BBIABJICHUS CIy4aeB HaPYIICHUS
TpeboBanumii JloroBopa k npegocrasisieMoil UHPopMauu 00 OKa3aHUM YCIYT B YaCTH
JTUCKPETHOCTH PETUCTPALIMUA U3MEPEHHI U 33JJaHUI MOIIIHOCTU U YaCTOTHI.

Mepamu  HapylieHUs ~ SIBISIIOTCS — TE€PBbIE  3HAUYEHUS  pacHpeiesiCHUI
a0COJIOTHBIX, OTJIMYHBIX OT HYJIS, IPUpAICHUN U3MEPEHUN MOIITHOCTU U YaCTOTHI.

6.1. Mcnonb3yeMast uHpopMaIus:

- MaccuB 3HaueHHI U3MEPEHMI MOIIHOCTH >Heprodiaoka [MBT] 3a gac —
={P;,, =1..n},n=3601.

- MaccuB 3Ha4YeHUH M3MEPEHUI 4acTOThI 3Heprooioka [['m] 3a yac — f =
{fi,i =1..n},n = 3601

- HomuHanbHas MOITHOCTH dHeproosioka [MBT] — P,y -

- MakcuManbHO [OMyCTHMasi IHUCKPETHOCTh PETUCTPAIMUA H3MEPEHUI
mortHocTH [YoPHOM] —dp.

- MakcuManbHO JO0NMyCTHUMasi JUCKPETHOCTh PETUCTPAlMd H3MEPeHUI
gactoTsl [I'1] —d;.

- [TapameTp anropuT™Ma — rpaHHYHOE 3HAYEHHUE MEPHI E.

6.2. Alroput™ perieHus .

1. Borunciienne aOCOMIOTHBIX MPUPAIEHUN U3MEPEHUN MOIIHOCTH U YaCTOTHI

KaK MOIYJIA pa3HUIbI MCKIY ITOCICAOBATCIIBHBIMU U3MCPCHUSAMU.
2. Brlunciienne pacnpeneeHus OTIMYHBIX OT HYJIs IPUPAIEHUH H3MEPEHHI

MOIIDHOCTHU M 4aCTOTHI.
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i - AP , i == Af
p*i x(i—1) Jal x(i—1)

3. Ompenenenne Mep HapyIICHHs — TMEpPBbIE 3HAYCHUS pPACTPEICICHUM

MOIIIHOCTH U YaCTOTBI: Pp 1 U Py,

brok cxema anroputMma npejacraBieHa Ha Pucynke 3.
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Hauvano

Bbluncnernune
npupaleHuni
M3MepeHUIn 4acToTbl U
MOLLHOCTH

A
BblumucneHne

pacnpeaeneHuni
M3MEpPEHUI 4YacToTbl U
MOLLHOCTU
PacnpegneneHue PacnpegneneHue
npupaleHuni npupaleHuni
U3MepeHui U3MepeHui
MOLLHOCTU pp 4acToThl py
Her Het
pri1>€
Ha Ha

w v

Het EcTb
HapyLweHus HapyLleHue

Pucynok 3. biiok-cxema anropurma "HecooTBeTcTBHE TUCKPETHOCTH H3MEPEHHI TpeOyeMbIM"

6.3. Pe3ynbrarsl pemieHus.

- MaccuB 3HaueHUN pacupeacsieHus NPUPALIEHU U3MEPEHUN MOLIHOCTH

= il =1.. }

- MaccuB 3HaueHUN pacupeneeHus MPUPALCHU U3MEPEHUN YaCTOThI —
- nl= 1m2}

- [Tpu3Hak HAIMYKS HAPYIIEHUS TUCKPETHOCTH U3MEPEHHS MOIIIHOCTH.

- [Tpu3Hak HAIMYKS HAPYIIEHUS TUCKPETHOCTH U3MEPEHHUS YACTOTHI.
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1. Kpurepnii 5. <HeaBromarnueckuii pexxum CAYM»

JIaHHBI KpUTEpUIl MNpPEIHA3HAYEH [JI1 BBIABICHUS CIy4acB HaPYLICHHS
TpeOoBanuii CraHjgapra, B COOTBETCTBHUM C KOTOPBIMH, YydacTHUE€ 3HEproOsIoKa
(rumpoarperata) B HIIPU mgomkHO ocymiectBiasaThes aciictBuem CAVYM,
oOecrieunBaroIeil  peryJIupoBaHKe MOIIHOCTH 3HEproodioka (ruapoarperara) B
npezenax peryJMpoBOYHOIO AMAana3oHa B IOJHOCTBIO aBTOMATHUYECKOM PEKHUME C
JTUHAMWYECKMMHM M CTATMYECKUMM  XapPAaKTEPUCTHUKAMHU,  YCTaHOBJIICHHBIMH
CranpaptoM. OCHOBHBIM NPHU3HAKOM, HCIOJB3YIOLIUMCSA I OIpPENEIICHUs
HapylIeHUs, SBIAETCS HApyLIEHUE YCIOBUA KyCOYHO-MOHOTOHHOIO Xapakrepa
rpaduka TIAaHOBOW MOIIHOCTU 3Heprodsioka. I[lo ompeneneHn0o MOHOTOHHOCTb
HapyllaeTcss B KaXJOM TaKOW TOYKE CTPOrOro JIOKaJbHOIO 3KCTpemMyma. Takum
o0pa3oM, aJroOpuTM KpHUTEpUs OCHOBBIBAETCS HAa MOKMCKE Ha rpauke IIaHOBOU
MOIIHOCTHU TOYEK CTPOTUX JIOKAIBHBIX IKCTPEMYMOB.

Mepoil HapymieHus SABISETCA KOJUYECTBO TOYEK CTPOTHX JIOKAJIBHBIX
JKCTPEMYMOB.

Ucnons3yemas nadopmarusi:

- MaccuB 3Hauenumii Bpemenu [cyr] —  ={t;,i =1..n}. Illar
JTMCKPETH3AINN —
(n = 1801).

- MaccuB 3HaveHuil IIaHOBOW MomHOocTH [MBT] — P, = {PHM- =
P (t),i=1.n}

- [Tapamerp anroputMa — YYBCTBUTEIBHOCTH (IIOPOTOBOC 3HAYCHHE
CPEIHEKBAPATUIHOTO OTKIOHEHUS) — P .

- [TapameTp asropuT™Ma — MaKCUMaJILHBIN pa3Mep OKHa — P, [CeK].

- [Tapamerp airoputmMa — MHPOBEPITH CKOPOCTh H3MEHEHUS IUIAHOBOWU
MOIITHOCTH HJIH HET.

- [TapameTp anropuT™Ma — TpeneIbHOE 3HAYEHHUE CKOPOCTH M3MEHEHUS
IUTAHOBOW MOIIHOCTH — P53 [YoPHOM/MUH].

- [TapameTp anropurMa — TpPAaHUYHOE 3HAYCHUE MEpPhl — TMPEACIHHOE
KOJIMYECTBO TOYEK IKCTPEMYMOB — M.

o022 YT JITMTeTbHOCTH aHATU3upyeMoro narepBaia — 30 MUHYT

AJITOPUTM pEIICHHUS.

brok-cxema anroputma npejicTtasiieHa Ha Pucynke 4.
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiipoBaHuU 4acTOThI

Hauvano

Onpe,u,eneHme TOoueK
n3noma

A

—% TO4YKkM n3noma /47

MposepaTb CKOPOCTb
M3MeHeHUs NAaHoBOWH
MOLLHOCTW?

Het fABnAeTcA TOUKa U3NOMa

TOUKON IKCTpemyma?

aKCMMaIbHOE 3Ha4YeHNe
ckopocTu > p3?

Toukm
IKCTPEMYMOB

Konnuectso To4ek
3KCTpemMymoB > M ?

Ectb Het
HapylweHue HapyLeHusa

Pucynoxk 4. brok-cxema anropurma "HeaBromatuueckuit pexxum CAYM"

AJITOPATM pELICHHUS:
— yKasareJb JIeBOH IrpaHHIbI OKHA (MHAEKC dIIEMEHTa B MaccuBe t;)

12
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiipoBaHuU 4acTOThI

right — yka3areinb paBoil TpaHUIIBI OKHA.
B nauane: left = 1, right = left+ 1
Jlanee B LUKIIE:
1) U3 rpaduka MmiaHOBOW MOIIHOCTH «BBIPE3aCTCS» KYCOK (OKHO) OT 10

2. «BpIpe3aHHBIN» KYCOK allPOKCUMUPYETCS MPSIMOM.
={t;,i = .right}, P ={P;,i = ..right} > ky,b;,0
3. B ciyuae HaKJIOHHOTO TpEHAA BBITOJHICTCS HOPMHUPOBKA TOYHOCTH
almpoOKCUMAIMM ~ —  CYMTaeTCs €€ IMpOoeKuus Ha  HOpMalb K

AIIPOKCUMUPYIOIIEN TPAMON.

)

V(@ + kD)

01 —

4. ]Jlanee, ecnu 6, > pq, TO:

- 3HaYCHUs coxpaHsoTcsi B MaccuB  t,, P,
COOTBETCTBCHHO (3TO TOYKA M3JI0MA);
- Y4acTok rpaduka IIaHOBOKW MOIIHOCTH Ha Y4acTKE OT 70

CUMTACTCS JIMHCHHBIM (HA HEM HET H3JO0MOB). DTOT YYacTOK ampOKCHMHPYETCs
npsaMoii. DYHKIUS anmpoKCHMMAaIlid  BO3BpallacT MapameTpbl mnpsmou k,b.
Koaddurnuent HaknoHna 3Tod mpsiMoid k — ecTh MpPOM3BOJAHAS JMHEHWHOTO KycCKa
rpadyKa TUTAHOBOM MOIIHOCTH CJIeBa B TOYKEe H3JIoMa. J[s KOpPpeKTHOH paboThI
aNropuTMa HE0OXOJUMO Ha JIaHHOM IlIare OKPYIJIMTh 3HaueHue k 110 MATOTO 3HaKa
MOCIIE 3aISTOM:

=]10° - k|- 10
D10 3HaUYcHUE N00aBIsIeTCS B MaccuB K.
- Yka3zareinb CTaBUTCS B TOYKY M3JI0MA: =right —1
. ht yBenuumnBaetcs Ha 1.

6. OrpaHuuuBaeTCs pa3Mep OKHa, €CJIM OH MPEBBICKI 3a/JaHHOE 3HAUYEHUE!
7. mpoepsieM: ecnu right — >, TO = +1.

[{uKJI MOBTOPSIETCS 10 TEX TOP, MMOKa right He TOCTUTHET MOCIEAHETO dJIEMEHTA
B UCXOOHOM MaccuBe t.
B mukie npoberaercs Bech MaccuB k,, u mposepsercs: ecim ky ik, <0,
TO 3Ha4YeHus Pj_q, COXpaHSIOTCS B MaccuB P, t, cooTBeTcTBeHHO. (DTO TOYKa
CTPOTOro SKCTPEMyMa).
13
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiipoBaHuU 4acTOThI

Eciu KomM4ecTBO TOYEK SKCTPEMYMOB Oouibliie My, IPUHUMAETCS PELIEHHE O

HaJIMYUU Ha 3TOM HMHTEPBAJIC HAPYIIECHUSA 11O KPUTEPUIO KHEABTOMATUYECKUN PEXUM
CAVYM».

IIpr KOHTpOJIE CKOPOCTH M3MEHEHUs IJIAHOBOM MOIIHOCTU BBIYUCIAETCA €€
MAaKCUMAaJIbHOE 3HAYEHUE HA UHTEPBAJIE!

max(|k,;|) - 100
— l
P -24-60 '

Eciu kpqy = , TO TpUHUMAETCS peUIeHHEe O HAIWYUH HAPYLIICHUS TI0
KPUTEPHUIO «HEAaBTOMAaTHUECKNU pexuM CAYM».

[%P,,/MuH]

Pesynprarsl peuieHus.

. To4ukM U3TOMOB — MAacCHUBBI 3HAYEHUM BPEMEHM, IUIAHOBOW MOIIHOCTH,
3HAYCHUH TIPOM3BOIHBIX TUIAHOBON MOIITHOCTH CJIeBa B TOYKax u3JioMoB — P, [MBT1],
t, [cyT], k, [MBT1/cyT].

- To4YkM BKCTPEMYMOB — MAaCCUBBl 3HAUYEHUNW BPEMEHH U IUIAHOBOU
MOIITHOCTH B TOYKax dkcTpemymoB — P, [MBT], t, [cyT].

. MakcuMallbHOE Ha UHTEPBAJIE 3HAUEHUE CKOPOCTH N3MEHEHHMS TIJIaHOBOM
MOIIIHOCTH — [YoPHOM/MUH] .

- [Tpr3HaK HATUYKSA HAPYIICHUS 110 KPUTEPHUIO «HEABTOMATHUYCCKUN PEIKUM
CAYM».

8. KpuTtepuii 6. <HegocTaTouHasi TOUHOCTD MOIEPKAHUS MOIITHOCTH

JlaHHBIM KpUTEPUM TMpPEIHA3HAYEH [UIA BBISBJICHUS CIIy4yacB HAapYLICHUS
TpeboBanmii CTaHgapra B YacTH TOYHOCTH TOJJCP)KAHUS MOIIHOCTH, KOTOPBIM
JIOJKHO OTBEYaTh TeHepHupylolee 000pyJoBaHUE M O00OPYIOBAHUE PETYITHUPOBAHUS
4acTOTHI JUIs LIeJien okasanus ycuyr o HITPY.

[Tonq HegOCTaTOYHON TOYHOCTBHIO TMOJAECPKAHUS MOIIHOCTH IOHUMAETCS
OTKJIOHEHHE (PAKTHUYECKOrO0 3HAYEHUS MOIIHOCTH OT TpeOyeMoil, Ha BEIMYHUHY,
mpeBbIIaIyo 1% oT HOMHHAILHOW MOIIIHOCTH dHEProd/oka (ruapoarperara).

Mepoii HapylIeHHs SBISETCA CyMMapHasi B TEUEHHE Yaca MPOI0KUTENbHOCTh
MEPUOJIOB BPEMEHU, KOrjJa OTKJIOHEHHE (PAaKTHUECKOW MOIIHOCTH OT TpeOyemoit
npesbiaeT 1% ot PHoM.

8.1. Ucnonb3yemast nHpOpMAaIus:

- MaccuB 3a1aHui JIaHOBOW MOIIIHOCTH 3HEeprobioka [MBT] 3a oTueTHbIi
vac — P, = {Py,;, i = 1..n},n = 3600.

- MaccuB 3HaueHuil TpeOyeMoil epBUYHOM MOIIHOCTH, PACCUUTAHHOMN B
cootBeTcTBUM co Crangaprom [MBT], 3a ToT ke oT4eTrHbIi Yyac — AP, =

{AP.;,i = 1..n},n = 3600.
- HomuHanbHas MOITHOCTH dHeproosioka [MBT] — P,y -

14
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiipoBaHuU 4acTOThI

- ['pannyHOE 3HAYEHUE CYMMAapHOTO BPEMEHHU BBIXOAA 3a JOITyCTUMBIE
rpaiuipl [CeK] — Typy rp-
8.2. ANTOpHUTM peIlIeHUs.

1. Beruncnenue Bepxuei P, v HukHEN Py 1OMyCTUMBIX TpaHuIl (haKTHUEeCKOU

MOIHOCTH.

PBr,i — Prm,i + max Pl'[T,j +0,01- PHOM

jeli—30;i]
PHF,i — Pnn,i + je[rin—l_?po;i] PnT,j - 0,01 . PHOM

rae 30 — momycTuMas 3a7ep’kka M3MEHEHHsI MOIIHOCTH TIPH TIEPBHYHOM

peryaIupoBaHuH [CeK].

2. Brpruncnenre CcyMMapHOTO 32 OTYETHBIN Yac BpEMEHH BBIX0J1a (PaKTHUeCKOi
MOIIHOCTH 3a JIOIYCTUMBbIEC TI'DAHMUIBI — KOJMYECTBO CEKYHJ, B KOTOpPBIE
(akTHUecKasi MOIIHOCTh Obla OOJbIllE€ BEpXHEH TpaHUIbl WM MEHBIIE

HWO>KHEW TPaHUILbI:

Tonx = 1

i€[1:3600],
P¢aKT,i>PBr,i HJIN PQJaKT, <Pyri

3. Ecmu Ty > Topxrps TO IPUHAMAETCS PEIIEHUE O HATMYUM HAPYIIEHHUS 10

KPpUTCPHUIO «KHEAOCTATOYHASA TOYHOCTL IIOAACPKAHHUS MOIIMHOCTH> Ha

JaHHOM 49aCOBOM HMHTCPBAJIC.

8.3. PesynbTaThl pemieHus.

- 3HaueHHUs] BEpXHEH MAOMYCTUMOW TrpaHUlbl (PAKTUYECKON MOIIHOCTH
[MB1] = P, = {P,.;,i = 1..n},n = 3600.

- 3HauCHUA HIDKHEW JOMyCTUMOW TpaHUIbl (PaKTUUECKOW MOITHOCTU
[MB1] — P,,. = {P,r;,i = 1..n},n = 3600.

- CymMmapHoOe 3a OTUETHBIHM yac BpeMs BbIX0oa (PaKTHUECKOH MOIIHOCTH 32
JIONYCTUMBbIE TPaHHUIIbI [CeK]| — Ty« -

- [Ipr3Hak Hanu4usl HAPYLIECHHS 110 KPUTEPUIO KHEAOCTATOYHASI TOYHOCTh
MTOAACPKAHUSI MOLITHOCTH .
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiipoBaHuU 4acTOThI

9. Kpurtepuii /. <HecoorBeTcTBHE BeJIMYNHbI MEPTBOU

M0JIOCHI/CTATH3MA MEPBUYHOTO PeryJIHPOBaHuUs TpedyeMoii»

B cootBerctBumn ¢ ycnopusimu JloroBopa McmomHuTenps 0053aH 00€CIICUUTH
COOTBETCTBHE IMApaMETPOB TEXHOJIOTHYECKOTO pEXUMa padOThl TE€HEPUPYIOIIETO
00OpyAOBaHMs BKJIIOYAas MEPTBYIO MOJOCY U CTaTU3M IMEPBUYHOTO PETYIUPOBAHUS
yka3aHHbIM B JloroBope. CTaTu3M U MepTBas M0JIOCA ONPEEISIOTCS KaK mapaMmeTphbl
(GYHKIIUN PETPECCUU MEXIAY OTKIOHCHUSIMH YacTOTHI Af ¥ OTKIIOHEHUSMH MOITHOCTH
sHeprobsoka AP. @DyHKIUS perpeccuu OToOpa)kaeT 3aBUCHUMOCTH YCJIOBHOTO
MareMatuyeckoro oxuganuss AP ot Af. ®OyHkuus perpeccud OmnpesensieT
COOTBETCTBYIOIIYIO PETPECCHOHHYIO MOJEIb, OTPAYXKAIOIIYI0 OCHOBHYIO CTATHYECKYIO
XapaKTePUCTUKY TIEPBUYHOTO PETyJIUPOBAHUS SHEPTOOIOKA.

MepaMu HapyllleHHs SBISIOTCS OTKJIOHEHMSI MO MOJYJIO OLICHOK BEIUYHH
CTaTU3Ma U MEPTBOM MOJIOCH OT TPEOYEMBbIX.

9.1. Ucnonbk3yeMast uHpOpMaIus:

- MaccuB usmepennii yactotsl [['u] — f = {f;,i = 1..n}.
- MaccuB u3mepeHuit (aKTUIEeCKOH MOITHOCTH dHeprodsioka [MBT] s
TEX K€ MOMEHTOB BPEMEHH, B KOTOPBIC BBIIOJHEHBI M3MEPEHUS 9ACTOTHl — Pyoyer =
PCl)aKT,i’ =1. n}-
- MaccuB 3a1aHul IAaHOBOW MOIIHOCTH 3Heprooyoka [MBT] mms tex ke
MOMEHTOB BpPEMEHH, B KOTOpBIC BBIMIOJHEHbI HM3MEPEHHS 4YacToThl — P, =
Ponini =1..n}.
- HomuHanbHas MOITHOCTH dHeproosioka [MBT] — B,y -
- TpeOyemas Benmanna MEPTBOHN mos10ckl '] — MIL;peq.
- TpeOyemoe 3HaueHne cTatusMa [Y0] — Sypes-
- [Tapamerp anropurmMa — OOIYCTUMOE OTKIIOHEHHE OLIEHKHM MEPTBOU
MOJIOCHI OT TPeOyeMOii BeTHUUHBI MEPTBOM 1OJIOCHI [['11] — &,
- [TapameTp anropuTmMa — JOMYCTUMOE OTKJIOHCHHE OIICHKH CTaTU3Ma OT
TpeOyemoro cratuszMma [%] — &;.

AJITOPUTM PEIICHHUS.

brok-cxema airoputMma npejacraBieHa Ha PucyHnke 5.
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiupoBaHuU 4acTOThI

MexogHble
AaHHble

L]

Mepexos K OTHOCUTE/IbHbIM
nepemeHHbIM:

x=f-50

y = (PdakT-Pns)/PHom*100

L]

Bbluncnenme
KospouumeHTa
Koppenaumn RHO
MEXIY X U Y
HeT oTpuuaTensHo
A2 CTAaTUCTUUECKON
RHO>-0,1 .
CBA3N mexay
HeT nU3mMepeHnamm

OueHKa 3HadveHuit MM
1 cTaTM3ma no
CrNaXKeHHoW
CTaT.XapaKTePUCTUKE

L]

oueHKka MIT: MlMou,
ougHKa S: Sou,

|MMou-MMTpeb | >l |Sou-Stpeb|>€2

HecooTBeTcTBME
HecooTBeTcTBME cTaTUIMa
M Tpebyemoit
Tpebyemomy

A
- KoHew, |

Pucynok 5. biiok-cxema ainropurma "HecooTBeTcTBHE MEPTBOM MOJOCH! M CTaTU3Ma TPEOyEeMbIM"

AJITOPUTM pEILICHHUS:

1. Tlepexon OT UCXOAHBIX NEPEMEHHBIX f, Pyayr, Pyy K OTHOCUTENIBHBIM X, Y

Pyoxri — P
= Afi = fl — 50, = AP, = dakT,i T, .100
HOM
2. Brpraucnenne TMHEHHOTO KO3(PdUIIMEHTa KOPPEIISIIUN MEXITY X U
17
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiipoBaHuU 4acTOThI

1 1
=—  x, My——z

G — M)y —

) ELG-my -

3. IIpoBepka HaIMYUSI OTPUIIATEIHLHOM CTATUCTUYECKON 3aBUCUMOCTH MEXKTY

x u y. llpu HOpMmanbHOU pabore »Heprodsoka B pexkume HITPY nannas
CTaTUCTHYECKAsi 3aBUCUMOCTh JIOJDKHA UMETh MecTo. E€ oTcyTCTBHE MOXKET
CBUJIETEILCTBOBATh, HAMpPHUMEP, 00 YBEIMYECHUHM PACIIUPEHHUS MEPTBOM
noinockl B UK Oosee TtpeOyemoit. Cuurtaercsi, 4YTO OTpHUIATEIbHAs

CTaTUCTHYCCKAad 3aBUCUMOCTDb OTCYTCTBYCT IIPpH

>—-0,1
4. Ormnenka mapamMeTpoB (PyHKIMH perpeccur y 1o x. OIeHKa BBIMOTHSICTCS

MCTOJAOM HAMMCHBLIIMX KBaApaToOB, B KOTOPOM YHCICHHBIMH MCTOJaMHU

HaXOJUTCS MUHUMYM (DyHKIIOHAJA

¢(91,92,p) = - perp(xi;elaezip)
rue.

foerp(Xi; 01,02, p) — GynKiIms perpeccuu ¢ mapamerpamu 60y, 6, p.

ﬁ)erp(xi; 911 621 p) =

— - (x; —sgn(x;) - 6,), |x| > 6, +
_ 0 |x] < 6, —
—sgn(x;) i sgn(x;) - (61 — p)), - <|x|<6,+

— BEJIMYMHA MEPTBOM IT10JIOCHI;

— KOA(PUIMEHT TPOMOPIMOHATBFHOCTH MEXKIy TpeOyemMol NepBUYHOMN
MOIITHOCTBIO U PACUYETHBIM OTKJIOHCHHEM YacTOThI (0OpaTHO MPOMOPIIMOHATICH

CTaTU3MY);
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiipoBaHuU 4acTOThI

— MapameTp, ONpPEACISIONINN BETUYUHY CriaXuBaHUua (QYHKUIUU PErpeccUH
OTHOCUTEIBHO TpeOyeMOll  CTAaTUYECKOM  XapaKTEepUCTUKH [EPBUYHOTO

peryJupoBaHUS.

dynkiuonan P(6;,60,,p) ABIAETCA TOCTATOYHO TIIAJAKAM M BBITYKIIBIM,
MOATOMY JIsl HAXOKJIEHUSI €r0 MUHUMYMa MOYXHO BOCTIOJIb30BAaThCSl OHUM U3
CTaHJAPTHBIX  QJTOPUTMOB, OOECIIEUMBAIOIINM  TPEOyeMyl0  TOYHOCTH,
HalpyMep, aJIrOPUTMOM TPAJUCHTHOTO CITycka. TpeOyemas TOYHOCTH
HAXOXICHUS MUHUMYyMa (DYHKITMOHAJNA OMpPEENsieTCs] TOYHOCThIO aJropuTMa
JAaHHOTO KpuTepus (mo/vkHa OBITH He Oosee). B pesynbTaTe HaXOXICHUS
MUHAMyMa (YHKIIMOHAJIA TIOMY4YalOTCs OICHKH TapaMeTpoB  (QYHKITUH
perpeccuu:

!§2!ﬁ

5. OreHka BeIMYHMHBI MEPTBOM MOJIOCKHI M OIIEHKA CTaTHU3Ma ONPEACISIOTCS

. 200
MH - 91, -

6. Ilpu OTKIOHEHWH OIICHKH BETUYMHBI MEPTBOM IMOJIOCHI OT TpeOyeMoro

3HAYEHHSI MEPTBOM IOJOCHI

MH_MHTpe6 = Eyn
IIPUHUMACTCA PCHICHUEC O HCCOOTBCTCTBUMU BCIMYMHLBI MépTBOﬁ ITOJIOCHI

TpeOyeMoil.
7. Tlpu OTKIIOHCHHMH OIICHKH CTaTH3Ma OT TPeOYyeMOro craTu3ma

S~ Supes| > ¢
IPUHUMAETCS PELIEHNE O HECOOTBETCTBUH CTaTU3Ma TpeOyeMoMy.

Pesynprarsel peuienus.

- Jluneitnbiii ko3 duruent koppensiuuu RHO.

- [Ipu3HaK OTCYTCTBHS OTPHUIIATCILHON CTAaTUCTHYECKOW CBSI3H MEXKITY
U3MEPCHUSIMH YaCTOTHI U MOIITHOCTH.

- OneHKa 3HaYeHHs MEPTBOH moockl MII.
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Onucanue KpUTepUeB KOHTPOJISI Y4aCTHs TeHepHPYIOIero 060py/10BaHUsI B HOPMUPOBAHHOM NMEePBUYHOM
peryJiipoBaHuU 4acTOThI

- OneHKa 3HaYeHHs cTaTH3Ma S.

- [IpuzHak HanMuuMsg HapyLUIEHUS 1O KPUTEPUID «HECOOTBETCTBUE
BEJIMYMHBI MEPTBOM MOJIOCHI TPEOYEMOIT».

- [Ipu3Hak HAIMYMS HapYLIEHUS 110 KPUTEPUIO KHECOOTBETCTBUE CTaTU3Ma
MIEPBUYHOTO PETYIMPOBAHUS TPEOyeMOMY».

10. Kpurepuii 8. «<OTcyTcTBHE a]eKBATHOM/M0JKHON pPeaKkuu Mpu
U3MEHEHHUHU YaCTOThI»

Kpurepuii npenHasHadyeH 111 BBISIBJICHUS HApyIICHUN (DAKTUUECKOTO y4acTHs
B pETryJUpOBaHMM B TEUYEHUE paccMaTpuBaemMoro uaca. Kpurepuil BbIABISET
HECOOTBETCTBUE MEXAY TpeOyeMoll MMEepBHUYHOM MOITHOCTBIO, KOTOPYIO JIOJKEH
peanmu3oBath 3HEproOiok (Tuapoarperat) B COOTBETCTBHE C TpPeOOBaHMSIMHU
CrannapTta, U (paKkTUIECKOM MEPBUYHON MOIIHOCTHIO. [Ipr3HAKOM COOTBETCTBUS WIIH
HECOOTBETCTBUS SIBJISICTCS YCIIOBHUE TIOBTOPEHUS rpadukoM (PaKTUUECKON MEePBUYHOM
MomIHOCTH ¢GopMbl Tpaduka TpeOyeMol NepBUYHONH MOIHOCTH. [loBTOpsieMOCTH
(GhopMBI B JTAaHHOM QJITOPUTME ONPEJIEISETCS Yepe3 MPOU3BOIHBIC.

Mepoii HapyIeHUs SBISICTCS BEIMYMHA MUHAMAIIBHOTO Ha OTPE3Ke 3alaHHOMN
JUTUTEIBHOCTH OT JJAHHOTO MOMEHTa BPEMEHM OTKJIOHEHHWS 3HAYCHHUS IIPOU3BOIHOM
(haKTUYECKOM MOIIMHOCTH OT 3HA4YeHUsS TPOU3BOAHOM TpeOyeMol NEpBUYHOM
MOIITHOCTH B JIAaHHBIA MOMEHT BPEMEHHU.

Hcnonb3yemast uHpopmarus:

- MaccuB 3Hauenuii Bpemenu [cex] — t = {t;,i = 1..n}, IUCKpETHOCTH
n3MepeHuit 1 cexkyHpa.

- MaccuB 3HaueHuil TpeOyeMoil epBUYHOM MOIIHOCTH, PACCUUTAHHOMN B
coorBercTBuM co Ctanmaprom [MBT] — AP, = {APHT,i,i =1 .n} :

- Maccup 3HadeHnit QakTiyeckoi MomuocTH [MBT] — Pgqpr = {P;,
1..n},n = 3600.

- MaccuB 3alaHuil TUTAHOBOW MOIIHOCTH 3HeproOyioka [MBT] — P,

Ponini =1..n}.

- [Tapametp anropuT™ma — MHUPUHA OKHA (QUIBTPA CKOJIB3SIIETO CPEIHErO
IJISL CTIIQKUBAHMSI 3HAYCHUN TIEPBUYHOM MOIIIHOCTH [ceK] — w.

- [Tapametp anropuT™Ma — MKUPUHA OKHA (UIBTPA CKOJIB3SIIETO CPEIHETO
IS CTUIQYKUBAHKSI 3HAYCHUI TPOM3BOHBIX TIEPBUYHOIN MOIIHOCTH [CEeK] — W,.

- [TapameTp anropurma — At.

- [TapameTp aqropuT™Ma — rpaHUYHOE 3HAUEHUE MEPhI —

- [Tapametp anropurMma — &,.

AJITOPUTM pELICHHUS.

bnok-cxema anropuTma npejacraBieHa Ha Pucynke 6.
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McxoaHble
LaHHble

[Mepexon, K OTHOCUTEIbHbIM
nepemeHHbIM:

X = PnT/ PHOM * 100

y = (PdakT-Pnn) / PHom * 100

MNpumeHeHne dUAbTPa
HU3KUX YaCTOT KX U Y

Bblumncnenune
NPoOu3BOAHbIX
X" yl

MpumeHeHne dbunbTpa
HW3KUX YacTOTK X' U y'

HEeT

na

HeapekBaTHas
peakuumsa

Pucynok 6. biiok-cxema anropurma "OTCyTCTBHE aJcKBATHOM/TOJDKHON peaKuy MPH U3MEHEHUH
4aCcTOTHI"

AJITOPUTM pEILICHHUS:
1) TIlepexon OT UCXOAHBIX MepeMeHHbIX AP, ;, P yaxr+ Py K OTHOCHUTEIBHBIM X, Y

— API'IT, ] 100’ — P(baKT,i - Pnn,

HOM HOM
2. Ilpumenenue GUIBTpa CKOJB3SAIIETO CPEIHETO K CUTHAJIAM X, Y

100
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— AVG(x1 Wl)! 5’ — AVG(y, Wl)
rac wq —napamMeTp (bHJILTpa — IIHUpPHHA OKHA, CCK.

3. Brruncienue IMPON3BOAHLIX C ITIOMOIIBIO paSHOCTHOﬁ CXCMBI.

= =0
= _—’ =0
1
4. Tlpumenenue (uiabTpa ckKoyib3siiero cpeaHero (cm. Ilpumokenue 2) K

curnaigam x', y';

X = AVG(x',w,), Y =AVG(Y',W,)
rjae W, — mapameTp GuibTpa — MIUpPUHA OKHA, CEK.

5. Bprruncnienne mep HapylIeHUsT Ha UHTEpBAJe:

M; =  min -
jelizi At
6. Ilpu cymiecTBOBaHMM TaKOTO MOMEHTA (HAJTMYHMU TaKOTO i), IPU KOTOPOM
M;>¢&gu |x’i| > ¢
NPUHUMACTCS pelieHre 00 OTCYTCTBUH aJICKBATHOW/IOIDKHOM peaKInu.

Pesynbrarel pemenus.

- MaccuBbl criakeHHbIX 3HAaUeHUN TpeOyeMoil 1 (haKTUUEeCKO EpBUYHON
MOIITHOCTH — X, y.
- MaccuBbl  CrlIKEHHBIX 3HAYEHUNM TMPOW3BOAHBIX TpeOyemoil

(haKTHUIECKOH TIEPBUYHOI MOIIHOCTH — X, Y.

- MaccuB Mep HapyuieHust Ha uaTepBaie —M;, i = 1..n.

- IIpu3nak  Hanuyusd  HApPYLWIEHH 10  KPUTEPUID  «OTCYTCTBHE
aJIeKBaTHOW/ TOJKHON PEaKIHI».

11. Kpurtepuii 9. <KHanuvue KojiedaTeTbHOI0 Mpoiecca
JIaHHBIM KpUTEpHUM NPEAHA3HAYCH IS BBISBICHUSA CIIy4aeB BO3HUKHOBECHUS

HEXENaTeIbHbIX  KOJie0aHWW  aKTMBHOM  MOIIHOCTH  DHEPro0OJIOKOB

(rumpoarperaTtos).

B ocHOBe KpuTepus JEXKHUT HCHOJIb30BAHHE (YHKUHUUA aBTOKOPPEISAIUU

(aBrokoppensunonnoi (ynkiun, AK®) curnana (pakTHYECKOW MOIIHOCTH
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sHeproOiaoka. Hanmmune nukoB B (DYHKIIMH aBTOKOPPEISAIIMM HEKOETO CHUTHaja
O3HAYaeT HaJIWYUE KOJICOATEILHOM COCTaB/IAIONIEl B OTOM CHUTHAJE C
COOTBETCTBYIOIIUM MIEPUOJIOM. ITepen BEIYHCIIEHUEM byHKIIIH
aBTOKOPPEIIAIUH, BHITTIOIHICTCS (DUIBTPALIAS HCXOJHOTO CUTHAIA (DAKTHUYECKOM
MOIITHOCTH C TOMOIIBIO TOJOCOBOTO (UIbTpa B UEIAX  BBIICICHUS

HEeXKeJaTeIbHBIX YacTOT, KoTophle Jiexkat B fuana3zone oT 0,01 I'n xo O,1 I'm.

Mepoii HapylieHusi MO JaHHOMY KpPHUTEpHUIO SBIISIETCS 3HAYeHHE (PYHKIUU
aBTOKOPPEJSMK CcUrHaa (AKTUYECKOW MOIIHOCTHM B TOYKE IIE€PBOTO

JIOKAJIbHOT'O MaKCUMYyMa, CJICAYIOUICTO 3a IICPBbIM JIOKAJIbHBIM MUHUMYMOM.

Hcnonb3yemast uadopmarusi.

- MaccuB 3Hauenuit Bpemenu [cexk] — t = {t;,i = 1..n}, TUCKpeTHOCTH
n3mepeHui 1 cekynna.
- MaccuB 3HaueHuit haxTrdeckoi momHocTd [MBT] — P = {P;,i = 1..n}.
- MaccuB pac4eTHBIX OTKIOHEHHH 9acToThl [I'n] —Af, = {A foiri =1 .n}.
- [TapameTp uCTOIB30BaHUS YKCTIA TIEPUOAOB KOJIeOAHUN
1, €CJIM UCI0JIb3yeTC A
0, ec11 He MCMOJIb3yeTCS
['pannyHOE 3HAYEHUE YKCIa IEPUOJOB Konebanuii — N,

Prep =

ep.rp
AJITOPUTM PEIICHHUS.

1) C 1enpi0 BBIICICHUS HCKOMBIX HEKEIATEIbHBIX YaCcTOT BBIMOIHSICTCS
npeaBapuTeabHas (QUIbTpaMsl MUCXOJHOTO CUTHAjda AKTUBHOM MOITHOCTH.
OunbTpalidsg  OCYIIECTBIAECTCS C  TOMOIIBI0O  TMOJOCOBOTO  (PMIIbTpa,

OCHOBAHHOTI'O Ha (I)HJ'II)Tpe CKOJIb34AIICTO CPCAHCTO.

HckiroueHrne W3  HCXOJHOTO  CHrHajga  BBICOKOYACTOTHBIX  IIYMOBBIX
COCTaBJISAOIIUX BBINOIHSETCS (PUIBTPOM CKOJIB3SALIETO CPEIHETO C TAPAMETPOM

(mmmpuHO# OKHA) paBHBIM 9:

P = AVG(P,9)
HCKJ’IIO‘-ICHI/IC HHU3KOYAaCTOTHBIX COCTABJIAIOINHUX, COOTBCTCTBYIOIIUX IIJIABHO

(MemyIeHHO) MEHSIOMIEMYCSl TPEHY, BBINIOJHIECTCS C TIOMOIIbIO (UIBTPa

CKOJIB3SIIETO CPEIHETO ¢ mapaMeTpoM (IIIMPHHOM OKHa) paBHBIM 70:
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0 = Pl _AVG(P1,70)

Curnman O(t) npexncraBiuseT co0OM Kone0aHUS MOIIHOCTH HAa HMCKOMBIX

HCKCIATCIIbHBIX YaCTOTaX OTHOCUTCIIBHO HYJIA.

2.

4.

rac

Pa3buBaem paccMaTpuBaeMblii HMHTEpBaJ Ha TEpPECEKAIOIIUecs OTPE3KH
mmuHOM B 121 cexyna. Kaxaplid ciaeayronuil OTpe3oK IMOaydaeTcs ImyTeM

caBura rpaHuIl npeasaymero Ha 10 cexyn.

[ToouepenHo UIsi OTPE3KOB BBIUUCISETCS ABTOKOPPEISAIUOHHAS (DYHKITHS

(AK®) curnana MOIIHOCTH:

£ Y

Hist AK® ompenensitoTest 3HauCHus ¥Yp U T, p CUTHATIA MOII[HOCTH

p = Mmin , = Y.P

={t; : Rp(t;i—1) < (t;) mRp(t;) = Rp(t;+1)}
— MACCHB TOYEK JIOKATGHBIX MAKCUMYMOB (pyHKIMHU Rp.

IIpu 3nauenun ¥ p 6onbuieM niu pasubiM 0,6 u ipu iepuoze T, p, nexaruem

B nuara3oHe or 5 g0 100 cekyHa, MPOUCXOIUT Iepexoa K mary 6. B

MPOTHBHOM CITy4dae MPOUCXOIUT MEePEX0.l K CleaytomeMy oTpesky (1.3).

Ha nmaHHOM OTpe3ke MpOW3BOAUTCS (QHIbTpaIus (CriakWBaHUE) CUTHAIA
pPacyYeTHbIX OTKJIOHEHWI 4YacTOThl MPHU MOMOIIM (UIBTPA CKOJIB3SALIETO

cpenHero ¢ nmapamerpom 9.

Af, =AVG(Af,,9)
BEIMUCIAIOTCA 3HAYEHUs aBTOKOPpElAUMOHHON ¢ynkimuu (AKD) ¢,
CUTHAJIa PACYETHBIX OTKIOHEHUHN 4acTOThl Af .

Onpenensiercs 3naueHne AK® curnana pacueTHbIX OTKJIOHEHU YaCTOTHI B

TOUYKE Ty’
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0.

10.

11.

12.

13.

PEryJmpoBaHuM 4YaCTOTbI

Ilpu 3wauenuu  p, menblux 0,5, n napamerpe ppe, = 0 BhIHOCHTCS
pelieHne O TPUCYTCTBUM aBTOKOJEOaHWl Ha JaHHOM OTpe3Ke W,
COOTBETCTBEHHO, Ha BceM uHTepBate. [Ipu p,e, = 1 npoucxomut nepexon K
nyHkrty 10.

Yuciio nepro1oB KoJie0aHUN MOXKET CITY>KUTh IONOJHUTEILHBIM KPUTEPHEM
BBISIBJICHHWsI HapymieHusi. Ha oTpeskax paccmarpuBaeMoro WHTepBana,
OTpEJICNICHHBIX B TYHKTEe 2, BbUUCIsAtoTcs 3HaueHuss AK® curnana

MOIIHOCTH B TOYKEC y.P

ut P ) J — HOMep oTpe3Ka
Onpenensercs , KaKk BpeMsl Hadaja IIepBOr0 OTpe3Ka, Ha KOTOPOM
Ul ’P) >05, u , KaK BpeMs KOHIa MOCJIEAHEro OTpe3Ka, Ha

KOTOpPOM Unl yp =00

KonuyecTBo nepnoioB onpenensiercs no Gopmyie:

Nnep =

v.P

Ecu N,.., > N TO IPUHUMAETCSA PEIICHUE O HATUYUHN HAPYIIEHUSA 110
nep 1|

ep.rp’
KPpUTCPHUIO «HAJITUIHC K0JIE0ATEIHLHOTO mponecca>» Ha AaHHOM HHTCpPBAJIC.

bnok-cxema anropurma rnpeacrasieHa Ha Pucynke 7.
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Hauano

PuabTpauma curHana
MOLLHOCTH

v

PasbueHue yacosoro
WHTepBasa Ha
nepecekatowmecs 125
CeKyHAHbIe OTPe3KU

[
/ OTtpesok 125 cek /

PyHKRUMA
aBTOKOppenaLum

AHanu3 cnegyoLlero
oTpeska

A

MokazaTens y GpyHKLMM
aBTokoppenaumu >0.6

DUAbTPALMA CUTHANE YaCTOThbI
Ha AaHHOM OTpesKe

Y

PyHKRUMA
aBTOKOppenaLum

MokazaTens y GpyHKLMM
aBTokoppenauumn >0.5

Mcnonb3oBaHne OLEHKM Yncna
nepuoaos KonebaHuii

Yucno nepuoaos > 3

Ha AaHHOM 4acoBOM
WHTEpBane NPUCYTCTBYIOT
KoAeBaHWA MOLLHOCTH

Pucynok 7. bnok-cxema anropurma "Hanuune konedarenbHOro mporecca”

Pesynbrarel pemienus.

[lpu3Hak HaIUYUs HAPYIIEHUS 10 KPUTEPHUIO <«HAIWYUE KOJIeOaTeThHOTO
nporecca». 1 —ects HapymieHue, O — HET HapyIIeHHUS .
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INEPBUYHOM

IIpuioxenne 1

Kapra rpaHu4HbIX Mep U NapaMeTPoOB AJrOPUTMOB

KpHUTepHeB KOHTPOJISA Y4aCTUsl TeHepupyouero 000pya0Banus B

HOPMHUPOBAHHOM NNEPBUYHOM PEryIMPOBAHUMA YaCTOThI

3nauenue /
ITapameTpbI 1 MepBbI I'panuynoe
3HAYECHHE
Kpurepuii 1. «<Henpenocrasiienne uHpopManumn»
MHUHHUMaJIbHOE TOITyCTUMOE 3HAaYCHNUE YaCTOTHI 48 T
MaKCUMAaJIbHOE JOMYCTUMOE 3HAUEHHUE YACTOThI 52T
MaKCHUMAaJIbHOE JIOMYCTUMOE OTKIIOHEHHUE YACTOThI OT 3TAJJOHHON YacTOTHI 0,015
MaKCUMAaJIbHOE JOMYCTUMOE KOJMYECTBO MOBTOPSIOIINXCA 3HAUCHUN MO YACTOTE 10
MAaKCHUMAaJIbHOE JIOMYCTUMOE KOJMYECTBO MOBTOPSAIOIINXCS 3HAUSHUH 110 MOILIHOCTH 10
rpaHUYHAas Mepa - MAKCUMAJIbHOE AOMMYCTUMOE CyMMapHOE BPpeMs HEMPEIOCTaABICHUS
vH(pOpMaLUK 60 cex
Kpurepuii 2. <HecooTBeTCTBHE 1IATra 10 BPeMeHH NepeaBaeMbIX apaMeTPoOB TpedyeMoMy>»
MaKCUMAaJIbHO JOIYCTUMBIM LIAT 110 BpeMEHU 1 cex
rpaHUYHas Mepa - MAKCUMAIIbHOE JIOMYCTUMOE CYMMapHOE 3a Yac MPEBBILIEHUE IATr0OB 110
BPEMEHH T10 TPEM CHUTHAJIAM: YaCTOTHI, (PAKTUIECKOI MOIITHOCTH U TUIAHOBOW MOIITHOCTH - 20 cex
MaKCUMAaJIbHO JOIYCTUMOTIO IIara no BpeMeHU
Kpurepnuii 3. «<HenpenocrapjieHue 1MaNa30HAa NePBUYHOI0 PeryJMpoOBaHHsI»
rpaHWYHas Mepa - MaKCUMaJlbHAasl JAOMyCTUMAasi CyMMapHas B TEUEHHUE vaca
MIPOOJDKUTEIBHOCTD IIEPHOI0B BPEMEHH, KOTa TpeOyeMblit quana3oH He ObLT 60 cek
MPEAOCTABIICH.
KpuTtepnii 4. «HecooTBeTCcTBHE TUCKPETHOCTH PErHCTPANIMA U3MEpPeHHii TpedyeMoii»
MAaKCHUMAJIbHO JIOMYCTUMAasl TIUCKPETHOCTh PETUCTPALIMN U3MEPEHUN MOIITHOCTH 0,1% Puom
MAaKCHUMAJIbHO JIOITYCTUMAs TIUCKPETHOCTh PETUCTPALIMN U3BMEPEHUN YaCTOThI 0,001 TI'y
rpaHUYHAas Mepa - MUHUMAJIbHBIE TOIYCTUMBIE TIEPBBIC 3HAUCHUSA PaCHpeICICHUM
a0COJIFOTHBIX, OTJIMYHBIX OT HYJIsI, IPUPAIICHUH H3MEPEHUN MOIIIHOCTH U YaCTOTHI. 100
Kputepnii 5. «HeaBromaTuueckuii pesxkum CAYM»
YYBCTBHUTEIBHOCTD aJITOPUTMA 0,00005
MaKCUMAaJIbHBIN pa3Mep OKHa 5 cex
MIPOBEPATH CKOPOCTh U3MEHEHUS TUIAHOBOM MOILIHOCTH HET
MpeJEIbHOE 3HAUEHUE CKOPOCTH U3MEHEHNU IIJIAHOBOW MOUTHOCTH 5%PHoM/MuH
rpaHUYHAas Mepa - MAKCUMAJIbHOE JOIMYCTUMOE KOJMYECTBO TOUEK CTPOTHX JOKATIBHBIX
5KCTPEMYMOB. 5,5/ 30 mun
Kpurepnuii 6. «<HenocraTouHnasi TOUHOCTD NMOJ/IEP:KAHUS MOILHOCTH
JIOITyCTUMAsl 3aJIep>KKa U3MEHEHUSI MOIITHOCTH ITPU NEPBUYHOM PETYIMPOBAHUU 30 cek
MaKCHUMAJIbHO JOIYCTUMOEC OTKJIOHCHHE MOIIIHOCTH 1%PaOoM
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rpaHUYHas Mepa - MaKCUMaJlbHasl AOMYCTUMAasi CyMMapHas B TEUEHHUE vaca
MIPOOJDKUTEIBHOCTD MIEPHOI0B BPEMEHH, KOT/Ia OTKIIOHEHHE (haKTUIECKOH MOIIIHOCTH OT
TpeOyeMol MpEeBHIMAaeT MAaKCUMAaIbHO JTOIMYCTUMOE

60 cex

Kpurepuii 7. «HecooTBeTcTBHE BeJIMYMHBI MEPTBOIi M0JIOCHI/CTATH3MA EPBHYHOIO PErYIHPOBAHUS

Tpedyemoii»
T'paHn4Hasd MEpa - MAKCUMAJIbHOC JOIYCTUMOC OTKJIOHCHUEC 10 MOAYJII0 OUCHKU BCIIMYNHBI
MEPTBOH MOJIOCKI OT TpeOyeMOii 0,002 I'n
TpaHUYHAsi Mepa - MAaKCUMAJIbHOE JIOITyCTHMOE OTKJIOHCHHE 110 MOYJIIO OLICHKHU BEINYHNHBI .
cTaTuU3Ma OT TpeOyemon 1,0%
Kpurepuii 8. «OtcyTcTBHE a/IeKBATHO#/10/1)KHOIi peaKIUu NPU M3MEHEHU U YaCTOTHI»
HIMPHHA OKHA (QHIBTPA CKOJNB3AMIETO CPEIHETO IS CTIIAXKUBAaHUS 3HAYCHUH ITEPBUYHOM
MOIIHOCTU 25 cek
HIMPHHA OKHA (HIBTPA CKOJB3AMIETO CPEHETO IS CTIIAXKUBAaHUS 3HAYCHUH TPOU3BOTHBIX
NEPBUYHON MOLITHOCTH 30 cex
JoIycTUMas 3aaepikka At 30 cek
rpaHn4Has Mepa €1 0,015
napaMeTp ajaropurma g2 0,007
Kpurepuii 9. «<Haiuune kos1ed6aTeIbHOro npouecca»
IIMpUHA OKHA 121 cex
I1ar cIBUra OKHa 10 cex
TpaHUYHAs Mepa - TPAaHUYHOE 3HaYeHHE (PYHKINY aBTOKOPPEISAIMU CUTHaa (PaKTUIECKON
MOIIHOCTH B TOYKE MEPBOTO JOKATHHOTO MAKCUMYMa, CIIEIYIOIIETO 32 MEPBHIM JIOKAIEHBIM 06

)
MHUHHUMYMOM
IrpaHUYHOE 3HAUCHHUE aBTOKOPPEIALIUOHHON (PYHKIIMH YaCTOTHI 0,5
YUUTBHIBATh YUCJIO TIEPUOIOB KOJeOaHU Ja
TPaHUYHOE YHUCIIO NIEPUOA0B KOJIeOaHH 5
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