Kpurtepuu KOHTPOJIAA y4acTHsl TeHEPUPYIOLIEro 000Py10BaHUSA B
HOPMHUPOBAHHOM NMEPBUYHOM PeryJTHPOBAHNH YACTOTHI

1. MaremaTn4yeckne 0003HAYECHHUS

P,,, — HOMUHAJIbHAsE MOIIIHOCTh 3HEprodjoka (ruapoarperara);

Pyaxc — BEpXHSS TpaHHUIlA PETYJIMPOBOYHOTO JHara3oHa SHEProdioka
(rumpoarperata);

P,y — HIWKHAA TpaHUIla pEryJIMpPOBOYHOrO [JMAla3oHa dJHEProOIIoKa
(rumpoarperata);

P, (t) — maHoBast MOIIHOCTE SHEPro0JI0Ka (ruapoarperara);

Ppayr (t) — haxTidecKas akTMBHAS MOIIHOCTh dHEProbIoKa (ruapoarperara);
Af,(t) —pacueTHOE OTKIOHEHHE YaCTOTHI,

P, (t) — Tpebyemast mepBUYHAs MOIIHOCTE dHEProbIoKka (ruapoarperara);
P,y (t) — dakruueckas mepBHYHAS MOIIHOCTH SHEProbioka (rmapoarperara)

(an;(t) = P(baKT(t) - Prm(t));

x win Y (HamucaHue MONYKHPHBIM IIPUGTOM) — MAaCCHUB, COCTOSIIHN U3
HECKOJILKHX 31eMenToB: X = {x;,i = 1..N},Y = {Yj,j =1.. M} (3mecsw, i, j —HMHIEKCHI
9JIEMEHTOB MacCHBOB, N, M — KOJIMYECTBO 3JIECMEHTOB MacCHBOB);

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

= — 3HAK TOXXIECTBEHHOCTHU,

|x| — Momyns uncna x;

| x| — HaubosbIee 11e10e, MEHBIIIE HIIA PABHOE X

f(t) — o6paboTanHas GUILTPOM HU3KHX 4acToT PyHKIHs f(t);

t, —MOMECHT HapylICHHU,

ty1,ty; — TpaHHLBI BPEMEHHOIO HHTEpPBajla, Ha KOTOPOM IPOUCXOIUT
HapYIICHHE;

R — MHOKECTBO JIE€HCTBUTEIbHBIX (BEIIECTBEHHBIX) YHCEIT,

R* — MHOX€ECTBO IOJIOKUTENBHBIX JEHCTBUTENBHBIX (BEIECTBEHHBIX) YUCEL;

€ — NPUHAIJICKHOCTh K MHOYKECTBY

3,V — KBaHTOPHI CYILIECTBOBAHUS U BCEOOIIHOCTH;

M( f (t)) — MarteMaTH4eckoe oxunanue pyuxmmu f(t);

D( f (t)) — nucnepeust Gyukiun f(t);

O'( f (t)) — cpeaHeKBaapaTUUHOE OTKIoHeHHE QyHKiuK f(t);

max(x; y) — MakCUMaIbHOE U3 ABYX YHCEN X U Y,

x* =arg r)pel)? f(x) — o6o3Hauenue TOro, 4yTo TOYKa X* € X SABJISIETCS TOUKOM

MUHUMYMa (DyHKIIMK f Ha MHOXKECTBE X.
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2. O01Me MoJI0KeHU

Kpurepun KOHTpOJIE ydacTus TreHepupyrouiero obopyaoBanus B HITPY
peaIN30BaHbI C UCIIOJIb30BAHUEM MEP HAPYIICHUN.

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

BeIsiBIcHHE HApYIICHUI OCYMIECTBISICTCS C WCIOJIB30BAHUEM T'PAHUYHOTO
3HAYCHHUS Mepbl (TPaHUYHON MEPBI) CICAYIONIMM 00pa3oM:

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

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

['paHuuHBle 3HAYCHHS MEpPhl IO KAXKIOMY W3 KPUTCPHEB U IapaMeTphbl
aITOPUTMOB yKa3aHbl B [Ipunoxenun 1.

IIpu xoHtpone okazanusg ycayr no HIIPY wucnons3yrores caexnyromue
KPHUTEPUH

1. HenpenocraBnenue uHPpOpMaluu;

2. HecoorBercTBHe 1mara IO BpEeMEHH IE€pEeJaBaeMbIX IapaMETPOB
TpedyemMomy;

Henpenocrasienne nuana3oHa IEpBUYHOTO PETYIMPOBAHUS;
HecooTBeTcTBHE AUCKPETHOCTH PETUCTPAIIUU U3MEPEHUN TPeOyeMOii;
Heasromatnueckuit pexxum CAVYM;

HenocraTtounas To4HOCTH TOAAEPKAaHNSI MOIITHOCTH;

N oo o k& »

HecooTBeTcTBHE BEIMYUHBI MEPTBOM IMOJIOCHI/CTaTU3MAa IEPBHYHOIO

peryiaupoBaHusi TpeOyeMoH;
8. OrcyTcTBHE aeKBATHOM/MODKHON PEAKIUU IIPU U3MCHEHNHU YaCTOTHI;

9. Hamuuwue xonebaTenbHOro mpolecca.

3. Kpurepuii 1. «<HenpenocraBienue ungopmanumn»

JlanHblid  KpUTEpHid TpelHa3Ha4YeH JJid BBISBJICHUS  HAPYIICHUS
TpeOOBaHMIA K IpelocTaBiIeHUIO nHpopMauu 00 okazanuu ycayr no HITPY.

Mepoii HapylieHHUs SBISIETCS CyMMapHOE BpeMsl HENpeaoCTaBIICHUS
uH(bOpMAIIHH.

2
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3.1. Ucnonb3yemast nHGOpMAITHSI:

- MaccuB 3HaueHHT U3MEPEHHMI MOIIHOCTH >Heprodaoka [MBT] 3a gac —
P={P;,i =1..n},n = 3601.

- MaccuB 3Ha4YeHUH W3MEPEHUI 4acTOThl dHeprooioka [['m] 3a vac — f =
{fi,i = 1..n},n = 3601.

- MaccuB 3HaYeHUH M3MEpPEHHH ITaJOHHOW YacToThl [['1] 3a yac — f,, =
{faT,i,i =1 .n},n = 3601.

- YcraBka HWXKHEHW TPAHUIIBI /IS TPOBEPKU JOCTOBEPHOCTH MOIIHOCTH —
P

Jgoct,min-
- YcraBka BEpXHEN T'PaHULBI ISl IPOBEPKU JTOCTOBEPHOCTH MOIIHOCTH —

P JocT,max:*

[TapameTpsl anropurma:

- MuHHManpHOE JOMYCTUMOE 3HAYEHHE YaCTOTHI frnin non [111].

- MakcuMmanbHOe JOIyCTUMOE 3HAYEHUE YACTOTHI fiyqx non [I1].

- MakcumanbHOE€ JOMYCTUMOE OTKJIOHEHHE YacTOThHl OT ASTAJIOHHOU
4acToThl Afpnax non [11].

- MaxkcuManbHOE JOIMyCTUMOE KOJIMYECTBO MOBTOPSIIOIIMXCS 3HAUEHUH 1O
4acToTe Nopgy f-

- MakcumanbHOE T0IMYyCTUMOE KOJIMYECTBO MOBTOPSAIOMIMXCSA 3HAYEHUH 110
MOIIHOCTU Ny p.

- MakcumanbHOE JOMYCTUMOE CYMMapHOE BpeMs HENpPEeIOCTaBICHUS
UHGOPMALUH Ly g ron-

3.2. AITOpHUTM pEIIICHUS.

biiok cxema anroputma npeacrtasieHa Ha Pucynke 1.
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Y

Maccus
n3mepeHui
yacToThl f;

v

v

Y

Maccus
n3mepeHui
MOLHOCTK P

Y

v

Moacyet Konn4ecTsa Ny yeqocr
HELOCTOBEPHbIX USMEPEHUI
YacToThl, KOTOPbIE:
fi<fmin.,qon nan fi>fmax.,qun
nan

fi<fsri-Dfmaxaon MM £, i+Afmax.gnn

Nf,HE,qocT > tmax,,qon ?

NMouck nHTepsanos ¢;
NMOBTOPAWMMNCA
3HAUYEHUAMM, 4JIUTENBHOCTL
KOTOPbIX 60MbLWE Ny 1t
¢‘j:[fj1;fj2L
fi=f, Vi€lj1;j2],
fu#fip, f22f20,
J2-J1+1>N o s

Mogacuet KonnyectBa Np epoc
HeAOCTOBEPHBIX U3MEPEHNIA
MOLLHOCTH, KOTOpbIE:
Pi<Ppac,min WA Pi>Pocr max

v

MogcueT cymmapHOi
OJINTEIbHOCTN UHTEPBA/IOB:
Tinosr=2,{]2-]1+1)

Tf,ﬂOBT > tmax,,qon ?

EcTb HapyweHue

npefocTaBAeHua

nHpopmaLmMu no
yacroTte

NP,He,qum > tmax,,qon ?

MOWUCK MHTEPBAIOB TY C
MOBTOPAIOLAMMICA
3HAYEHWAMM, 1/IMTELHOCTL
KOTOPBIX 6ONbLIE Ny pt
T4=[Pia; Pl
Pi=P.1, Vie[k1;k2],
Pu1#Pia-1, Pia?Pran,
k2-k1+1>N oy p

v

MogcueT cymmapHoi
OJIUTENbHOCTU UHTEPBA/IOB:
Terosr=2k{k2-k1+1)

TP,HOET > tmax,,qon ?

EcTb HapyweHue

npefocTaeBAeHuns

nHopmaLmm no
MOLLHOCTH

EcTb

HapyLeHue

Pucynok 1. biiok-cxema anroputma "Hemnpenocrasnenue nuadopmaruu”

3.3. Pe3ynbTaThl pemieHus.

- ITpusHax
Y4acTOTE.

- ITpusHax
MOIIHOCTH.

- [Ipu3zHak
uHbOpMAITII».

4.

HaJW4usl HapyIICHUs TMpeaoCTaBlieHus HWHOOpPMALUU 1O
HaJW4usl HapyIICHUs TMpeaoCTaBlieHus HWHOOpPMALUU 1O
HaJIM4Msl HapywleHus 1o kpurepuro «HempenocrasieHue

1apaMeTpoB TpedyemMomy»

KpuTtepuii 2. «<HecooTBeTcTBHE 1IAra 0 BpeMEHH MepeaaBaeMbIX

JlaHHBIA KPUTEpHWA TPEIHA3HAYCH IS BBISBICHUS CIydacB HECOOTBETCTBUS
1ara 1mo BpeMeHH, C KOTOPBIM IIPOU3BOIUTCS PETUCTPAIIUH MTapaMeTPOB SHEPro0IIoKa,
TpeboBanusm CraHmgapra.

4
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Mepoil HapylIeHHsI SBIIAETCS CYMMAapHOE 3a 4Yac IMPEBBIICHHUE IIArOB I10
BPEMEHU IO TPEM CHUTHAJIAM. YacTOThl, ()aKTUUYECKOM MOIIHOCTH M ILJIAHOBOM

MOIIHOCTH — MAKCHUMAJIbHO AOIIYCTUMOTI'O IIara 110 BpCMCHH.

Hcnonb3yemast unpopmarus:

- MaccuB METOK BpEeMEHHM [CEK] CHrHajza dacToThl 3a 4Yac — tp =

{tf,i’ i =1. .Tll}.
- MaccuB METOK BPECMCHH [CGK] CUIr'Hajia (I)aKTquCKOﬁ MOIIIHOCTH 3a 4yac —

tp, = {tpii,l =1 .nz}.
- MaccuB METOK BpeMEeHM [cek| CHTHajia IUTAHOBOW MOIIHOCTH 3a 4ac —

tPrm — {tPrm,ivl =1 -n3}-
- HapaMeTp aJIropuT™Ma — I'rpaHUYHOC 3HAYCHUEC MCPHI £.

AJITOPUTM PEIICHHUS.

1. BblunciieHne IaroB MO0 BPEMEHU CUTHAJIOB YacCTOTHI, (DAKTUUECKON U
IJIAHOBOM MOIIMHOCTH — KaK pPa3HULBl MEXAY MOCJIEeI0BaTECIbHBIMU

3HAYCHUAMUA MCTOK BPCMCHHU.
Atr; = triv1 — by
Atp; = tpiy1 — tp;
Atpyni = teuni+r — tpuni

2. Bpruncienue Mepbl HApyIIEHUs M — CyMMapHOTO 3a 4ac M0 TPEM CUTrHajiam
MPEBBIIIEHUS IIAaroB 110 BPEMEHH MAKCUMAJIbHO JOIYCTUMOIO IIara Ii0

BPEMCEHH.

m = Z max(Ats; — 1;0) + Z max(Atp; — 1;0)
i i
+ z max(Atpy,; — 1;0)
i

rae 1 — MakcuMalibHO JOMYCTUMBIH IIIar 1Mo BpEMEHH [CeK].

brok cxema anroputMa npeacTaBieHa Ha Pucynke 2.
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Hauvano

BbluMC/ieHMe Waros no
BPEMEHMU
nepeaaBaembix
OaHHbIX

\ \

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

Het EcTb
HapyLweHuns HapyweHue

Pucynok 2. biiok-cxema anroputma "HecooTBeTcTBHE 11ara N0 BpeMEHH Iepe1aBaeMbIX
napameTpoB TpedyeMomy"

Pe3ynprarsl penieHus.

. 3HaYeHUE MEPbI HAPYLICHHUS.
- IIpu3Hak HanMyus HapylIeHUs 110 KpuTepuro «HecooTBeTcTBUE 1I1ara 1o
BPEMEHU TEPEAABAEMBIX [TAPAMETPOB TPEOYEMOMY».

5. Kputepuii 3. <HenpenocraBjieHHe JHANIA30HA TEPBUYHOTO
peryJiupoBaHus»

Kpurepuii npenHa3HauyeH Ui BBISBICHHS  CIYy4aeB  HECOOTBETCTBUS
TEXHUYECKUX IapaMeTPOB TEXHOJOTHYECKOIO peXHUMa padOThl TE€HEPHUPYIOIIETO
000OpyAOBaHMs B YaCTH MPEJOCTABICHUS IMAMA30HA MEPBUYHOIO peryiupoBaHusi. B
COOTBETCTBUM ¢ ycioBusiMu JloroBopa HMcnonmHutens o00sd3aH 00ecrnednThb
COOTBETCTBUE NApPaMETPOB TEXHOJOTMYECKOIO pexkuma padoThl TE€HEPUPYIOLIETO
00OpyAOBaHMs BKIIIOYAsl MPEAOCTABICHUE AMana3oHa MEPBUYHOIO PETYIUPOBAHUS
ykazanHeiM B JloroBope. HempegocraBieHuem — Auana3zoHa — MEPBUYHOIO
PETYIMPOBAHUS CUUTAETCS BBIXOJ BEIMYMHBI MOIIHOCTH 3HEPro0ioKa 3a Mpeselbl,

6
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OTIpE/ICIICHHBIC BEIMYMHON pe3epBa IMEPBUYHOTO PEryJIUPOBaHMs, Ha BEIWYUHY,
npeBbImaIyo 1% ot PHOM npu OTCYTCTBHM BBIXO/1a YaCTOTHI 32 MPEEIIbl MEPTBOM
MOJIOCHI TIEPBUYHOTO PETYIMPOBAHUS.
Mepoii HapyiieHUs SBISIETCA CYMMapHasi B TEUCHHE Yaca MPOI0JKUTEIbHOCTh
MEPUOJIOB BPEMEHH, KOT1a TPeOyeMbIil T1arna3oH He ObLIT MPEIOCTaBIICH.
Hcnonb3yemast uadopmarus:

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

- MaccuB 3HaueHUl (HaKTUUECKOM MOIIHOCTH 3HEProdJioKa 3a TOT Ke
OTYETHBIA Yac — Pyayer = {Pq)am,i,i =1 .n}, n = 3600.

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

- ['pannyHOE 3HAYEHUE CYMMAapHOTO BPEMEHHU BBIXOAA 3a JOITyCTUMbIE
rpaiuipl [CeK] — Ty rp-

AJITOPUTM pPELICHHUS.
1. Beruncnenue BepxHet Py u HIDKHEN P, . TOMYCTUMBIX TpaHUIl (DAKTUIECKOM

MOIITHOCTH C y4eToM TpeOyemoil BenmmuuHbl pesepBa B 5% (7%) Py 4

JIOTTYCTUMOM TOYHOCTH peryiaupoBanus B +1% P,

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

2. Bpruncienne CyMMapHOTO 32 OTYETHBIN Yac BpEMEHH BBIX0J1a (PaKTHUeCKOi
MOIIHOCTH 3a JIOIYCTUMBbIEC TI'DAHMUIBI — KOJMYECTBO CEKYHZ, B KOTOpPBIE
(akTHUecKasi MOIIHOCTh Obla OOJbIlle BEpXHEH TpaHUIbl UM MEHBIIE
HIOKHEH TPaHUIbl U B KOTOPBIE PAaCUETHOE OTKJIOHEHHE YaCTOThI ObLIO
PABHO HYIIIO:

TBI)IX - 1

i€[1;3600],
P gaxr,i>Pyr WIH P pagr,i<Pyr

Afp'l'=0

3. Ecmu Typx > Topxrps TO IPUHAMAETCS PEIIEHUE O HATMYUM HAPYIIEHHUS 10
KPUTEPUIO «HEMPEAOCTABICHUE AHAIa30Ha MEPBUYHOTO PETYIUPOBAHUS

Ha JaHHOM 4aCOBOM HHTCPBAJIC.

Pe3ynprarsl penieHus.

- CyMMapHOE 3a OTYETHBIN Yac BpeMs BbIX0/1a (PaKTHUECKOH MOIITHOCTH 3a
JOMYyCTUMBIC TPaHMIBI [CeK] — Typ i -
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- [IpuzHak Hanuuusl HApPYLWIEHUs MO KPUTEPUIO <«HENPEIOCTABICHUE
JUana3oHa NEPBUYHOIO PErYIUPOBAHMSI.

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

JlanHblid KpUTEpUU TpelHa3HauYeH [JIsl BBISABICHUS CIIy4aeB HapyLICHUS
TpeboBanumii JloroBopa k npegocrasisieMoil UHPopMauu 00 OKa3aHUM YCIYT B YaCTH
JUCKPETHOCTH PETUCTPALIMUA U3MEPEHUI U 3aJaHUI MOIIIHOCTH U YaCTOTHI.

Mepamu  HapylleHHs]  SBJISIIOTCA  IIEPBbIE  3HAYEHHs  paclpeleseHUui
aOCOJIIOTHBIX, OTJIMYHBIX OT HYJIsI, IPUPALICHUIH U3MEPEHUN MOIIIHOCTU U YaCTOTHI.

6.1. Mcnonbk3yemast uHpopMaIus:

- MaccuB 3HaueHHIT U3MEPEHHMI MOIIHOCTH dHeprodiaoka [MBT] 3a gac —
P={P;,i =1..n},n = 3601.

- MaccuB 3Ha4YeHUH W3MEPEHUI 4acTOThl 3Heprodioka [['m] 3a wac — f =
{fi,i =1..n},n = 3601

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

- MakcuManbHO [OMYCTHMasi IHUCKPETHOCTh PETHUCTPAIMHA H3MEPEHUI
motHocTH [YoPHOM] — dp.

- MakcuManbHO JONMyCTHMasi JUCKPETHOCTh PETUCTPAIMKd H3MEPEHUI
gacToThl [I'u] —d;.

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

6.2. Alroput™ perieHus .

1. Borunciienne aOCOMIOTHBIX MPUPAIEHUN U3MEPEHUN MOIIHOCTH U YaCTOTHI

KaK MOOYJIA paSHUIBI MCKAY ITOCICAOBATCIIbHBIMU H3MCPCHUAMMU.

AP; = |Pyyq — Pyl Af; = fiv1 — fil
2. BrorunciieHue pactupeesieHusi OTIIMYHBIX OT HYJISl MPUPAIICHUN U3MEPEHHM

MOIIHOCTH M 4YaCTOTHEI.

Pp; = Z AP;, Pri = Z Af;

J J
AP;>0 Af >0
dp*iZAPj>dp*(i—1) df*iZAfj>df*(i—1)
3. Ompezenenne Mep HapylIeHHs — IIE€PBble 3HAYEHMS paclpeneIeHHi

MOIIIHOCTH U YaCTOTBI: Pp 1 U Py 1

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
PacnpegeneHue PacnpegeneHnune
npupaleHuni npupaleHuni
U3MepeHui U3MepeHui
MOLLHOCTU pp 4acToTbl iy
Her Het
pp’1>8
Ha Ha

w v

Het EcTb
HapyLweHus HapyLleHue

Pucynoxk 3. biok-cxema anropurma "HecooTBeTcTBHE TMCKPETHOCTH U3MEPEHHUN TpeOyeMbIM"

6.3. Pe3ynbTaThl pemieHus.

- MaccuB 3HaueHUN pacupeacsieHus NPUPALIEHU U3MEPEHUN MOLIHOCTH
—pp={ppai=1.m}

- MaccuB 3HaueHUM pacIpeAcieHUs] PUPALIEHU U3MEPEHU 4aCTOTHI —
pr={prii=1.my}

- IIpr3Hak HAIMYKS HAPYLIEHUs JUCKPETHOCTH U3MEPEHUsI MOIIHOCTH.

- IIpr3Hak HAIMYKS HAPYLIEHUs TUCKPETHOCTH U3MEPEHUS YaCTOThI.

1. Kpurepnii 5. <HeaBromatnueckuii pexxum CAYM»
9
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JIaHHBI KpUTEpUW MNpPEIHA3HAYEH [JI1 BBIABICHUS CIy4acB HaPYLICHHS
TpeOoBanuii CraHjgapra, B COOTBETCTBUM C KOTOPBIMH, YydacTHUE€ 3HEproOsoKa
(rumpoarperata) B HIIPU momkHO ocymiectBiasaTbes aciictBuem CAVYM,
oOecrieunBaroIeil  peryJIupoBaHie MOIIHOCTH 3HEproodioka (ruapoarperara) B
npezenax peryJMpoBOYHOIO AMAana3oHa B IOJHOCTBIO aBTOMATHUYECKOM PEKHUME C
JTUHAMMYECKMMH M CTAaTUYECKUMM  XapPAKTEPUCTHUKAMHU,  YCTAaHOBJIICHHBIMHU
CranpaptoM. OCHOBHBIM NPHU3HAKOM, HCIOJB3YIOLIUMCS I OIpPENEIICHUs
HapyLIEHHUs, SBISIETCA HApyLIEHHWE YCIOBUSA KyCOYHO-MOHOTOHHOI'O XapakrTepa
rpaduka TUIAaHOBOW MOIIHOCTH 3Heprodsoka. I[lo ompeneneHno MOHOTOHHOCTb
HapyllaeTcss B KaXJOM TaKOW TOYKE CTPOroro JIOKaJbHOIO 3KCTpemMyma. Takum
o0pa3oM, aJropuTM 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={t;,i=1.n}. Illar
JTMCKPETH3AIINN —
(n = 1801).

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

- [TapameTp anropuT™Ma — YYBCTBUTEIBHOCTH (ITOPOTOBOE 3HAYCHUE
CPEIHEKBAPATUIHOTO OTKIOHEHHS) — P .

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

- [Tapamerp airoputmMa — MPOBEPITH CKOPOCTh M3MEHEHUS IUIAHOBOWU
MOIITHOCTH HJIH HET.

- [TapameTp anropuT™Ma — TpeAeIbHOE 3HAYCHUE CKOPOCTH HM3MCHCHUS
IUTAHOBOW MOIIHOCTH — P53 [YoPHOM/MUH].

- [TapameTp anropuTrMa — TpPAaHUYHOE 3HAYCHUE MEpPhl — MPEACIHLHOE
KOJIMYECTBO TOYEK IKCTPEMYMOB — M.

“ocoza CYT. JMMTENBHOCTE aHATM3MPYEMOTO HHTEpBaIA — 30 MuHYT

AJITOPUTM pEIICHHUS.

brok-cxema anroputma npejicTtasiieHa Ha Pucynke 4.
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Hauvano

OnpegeneHne ToYeK
n3noma

A

—7/ TO4YKkM n3noma %7

MpoBepATb CKOPOCTb
M3MeHeHUs NAaHoBOWH
MOLLHOCTK?

Her fBAseTcA TOUKa U3/10Ma

TOUKON 3KCTpemyma’?

aKcMManbHOe 3HaYeHUE
cKopocTtu > p3?

Toukm
IKCTPEMYMOB

Konnuectso To4ek
aKkcTpemymos > M ?

Ectb Het
HapylweHue HapyLeHusa

Pucynok 4. biok-cxema anropurma "HeaBromatuueckuii pexxum CAYM"

AJITOPUTM pEIICHHUS:
left — yka3zatenb JieBOM IrpaHUIIbl OKHA (MHICKC 3JIEMEHTa B MacCHUBe t;)
right — ykasaTeib mpaBoii I'PaHMIIbI OKHA.

11
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B nauane: left = 1, right = left + 1
Jlanee B LUKIIE:
1) U3 rpaduka NIaHOBOM MOLIHOCTH «BBIPE3AETCA» KYCOK (OKHO) OT Loy O

tright-
2. «BpIpe3aHHBIN» KYCOK alllPOKCUMUPYETCS MPSIMOM.
t={t;,i =left..right},P ={P; i = left..right} > ky,b;,0
3. B ciyuae HaKJIOHHOTO TpPEHAA BBITOJHICTCS HOPMHUPOBKA TOYHOCTH
almpoOKCUMAIlMM  — CYUTAeTCA €€ TMPOeKIus Ha  HOpMalb K

ANMPOKCUMUPYIOLIEN MPSIMOU.

o

V(@ +k3)

o, =
4. ]Jlanee, ecnu 0, > pq, TO:

. 3naueHust  tpigne—1 Prigne—1  COXxpamstorcs B maccuB  t,, P,
COOTBETCTBEHHO (9TO TOYKA M3JIOMA);

- Y4acTok rpaduka IiIaHoBOH MOLIHOCTH HA Y9aCTKE OT tpre O righr—1
CUMTACTCS JIMHEHHBIM (HA HEM HET W3JIOMOB). DTOT YYacTOK ampOKCUMHUPYETCs
npsaMoii. DYHKIUMS anmpoKCHMAaIlid  BO3BpallacT MapameTpbl mnpsmou k,b.
Kosddumument nakimona stoil mpsmonr k — ecTh NpPOW3BOAHAS JUHEHHOTO KycKa
rpaduka IIaHOBOW MOIIHOCTU CJ€Ba B TOYKE H3ioMa. J[Ji1 KOPpEeKTHOW padOThI
aropuT™Ma HEOOXOAMMO HA JTaHHOM Illare OKPYTIUTh 3HaU€HHE K 10 MATOrO 3HaKa
IIOCJIE 3aIIATOM:

k =105 -k]-107°

OT0 3HaueHue 100aBiseTcs B MaccuB k.

- VYkazatens left craBuTcs B Touky uznoma: left = right — 1

5. right yBenuuuBaercs Ha 1.

6. OrpaHuuuBaeTcs pa3Mep OKHa, €CJIU OH IMPEBBICUII 3a/IaHHOE 3HAUYEHUE!
7. mpoepseM: eciu right — left > p,, 10 left = left + 1.

[{uk moBTOpsIETCs 0 TEX TOp, MOKa 1ight HE JOCTUTHET MOCIIETHETO SJIEMEHTA
B UCXOJHOM Maccuse t.

B mukiie npoberaercs Bech MaccuB k,, v niposepsieTcs: eciu ky -k, ;4 <0,
TO 3HaueHus P;_;,t;_; coxpansiorca B MaccuB P,, t, cooTBeTcTBEHHO. (JTO TOYKA
CTPOTOT0 FKCTPEMyMa).

12
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Ecnu Koau4ecTBO TOUEK SKCTPeMyMOB Ooubliie M., IpUHUMAETCS] pEUIEHUE O

rpr
HaJIMYUW Ha 3TOM HHTEpPBAJIC HAPYIICHUS 110 KPUTCPHIO «HEABTOMATHYCCKUN PEKUM
CAVYM».

[Ipn KOHTpOJIE CKOPOCTH HM3MEHEHHMS IIJIAHOBOM MOIIHOCTH BBIYHCISAETCS €€
MaKCHMAaJIbHOE 3HAYeHHE Ha MHTEPBAJIC:

~ mlax(|kﬂ|i|) - 100

k =
max '
Piow " 24 - 60
Eciu Kk qy = p3, TO TNpUHUMAETCS pEUICHHE O HAJIWYUM HAPYLIEHUS IO
KPUTEPHUIO «HEAaBTOMAaTHUECKNU pexxuM CAYM».

[%P,,,,/MUH]

Pesynprarel peuieHus.

- TOYKM M3JIOMOB — MACCHBBI 3HAYEHHWM BPEMEHH, IJIAHOBOW MOIIHOCTH,
3HAYCHUH MPOM3BOIHBIX TIAHOBON MOIIHOCTH CJIeBa B TOukax u3jiomMoB — P, [MBT1],
t, [cyr], k, [MBT1/cyT].

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

- MaxkcumanbHOE Ha UHTEPBAJIC 3HAUCHUE CKOPOCTH MU3MEHEHUS TIJIAHOBOM
MOITHOCTH — Ky, o, [YOPHOM/MUH].

- [Tpr3HaK HATUYKSA HAPYIICHUS 110 KPUTEPHUIO «HEABTOMATHUCCKUN PEKUM
CAVYM».

8. Kpurepnii 6. <HexocraTouHasi TOUHOCTb NMOAAeP:KAHUS MOITHOCTH

JlaHHBIN KpUTEpHl TpeIHAa3HAYeH [JIs BBIABICHUS CIlydaeB HapyIICHUS
TpeboBanmii CraHmapTa B YacTU TOYHOCTU TMOAJEPKAHUS MOIIHOCTH, KOTOPBHIM
JOJDKHO OTBEYaTh TeHEpHUpYIoIIee 000pyAoBaHHWE U O00OPYIOBAaHHUE PETYIUPOBAHUS
4acTOTHI JUIs LieJien okasanus ycuyr o HITPY.

[Ton HemocTaToyHONl TOYHOCTHIO TOJJIEPKAHUA MOIIHOCTH IOHUMAETCS
OTKJIOHEHHE (PAaKTUUYECKOrO0 3HAUYEHHUS MOLIHOCTU OT TpeOdyeMoil, Ha BEIHYHUHY,
npeBbIIaIy0 1% oT HOMHHAIEHON MOIIIHOCTH dHEpProdioka (ruapoarperara).

Mepoii HapylieHus SBISETCA CyMMapHas B TEUEHUE Yaca MPOJOKUTEIbHOCTD
NEPUOJOB BPEMEHM, KOTJa OTKJIOHEHHE (PAKTUUECKOM MOLIHOCTU OT Tpedyemoi
npessbimaet 1% ot PaoM.

8.1. Ucnonb3yemast nHbOpMAITus:

- MaccuB 3a1aHu# IIAHOBOW MOIIHOCTH 3Heprobiioka [MBT] 3a oT4ueTHbIi
qyac — P, = {Pmu-,i =1 .n},n = 3600.

- MaccuB 3HaueHu# TpeOyeMoil MepBUYHOM MOIIHOCTH, PACCUUTAHHOMN B
coorBerctBuM co Cranmaptom [MBT], 3a TOT e oTdeTHBIH yac — AP, =
{APHT,l"i = 1..n},n = 3600.

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

13
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- ['pannyHOE 3HAYEHHE CYMMAapHOIO BPEMEHH BBIXOAA 3a JOIIYCTHMBIC
rpafuipl [CeK] — Ty rp-

8.2. Airoput™ pernieHus .

1. Brruucnenue BepxHeit P, v HIDKHEN P, JOMYCTUMBIX TpaHull (paKTHIECKON

MOIIHOCTH.

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

jeli—30;i]
PHr,i — Pl'[JI,i + jeﬁnllslg);i] PnT,j - 0,01 . PHOM

rae 30 — momycTuMas 3ajiep’KKa M3MEHEHHsI MOIIHOCTH TIPU TEPBUYHOM

peryJIMpoBaHuH [ceK].

2. BprunciieHre CyMMapHOTO 32 OTYETHBIN Yac BPEMEHU BHIX0/1a (DaKTUIECKOM
MOIITHOCTH 3a JIONMYCTHUMBbIC TPAHUII — KOJMYECTBO CEKYHJ, B KOTOpPHIC
(dakTHUeckasi MOIIHOCTh Obljia OOJIbIIE BEpXHEH TpaHUIBI WU MEHBIIE
HWDKHEW TPaHUILIbI:

TBbIX = Z 1

i€[1;3600],
P¢aKT,i>PBr,i nin P¢aKT,i<PHr,i

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

KPUTCPHUIO «HCAOCTATOYHAA TOYHOCTL IIOAACPKAHHWA MOINHOCTH> Ha

JaHHOM 9aCOBOM HMHTCPBAJIC.

8.3. Pesynbrarsl pemieHus.

- 3HaueHUsA BEpXHEH MOMyCTUMOW TpaHHIbl (HaKTHYECKOM MOITHOCTU
[MB1] — P, = {P,.;,i = 1..n},n = 3600.

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

. CyMMapHOe€ 3a OTUETHBIN Yac BpeMsl BbIXoja (haKTHYECKOW MOIITHOCTH 3a
JOIYyCTUMBIC TPaHMIBI [CeK] — Typ i -

- [Tpu3Hak HamMuusl HAPYLIECHUS 110 KPUTEPUIO KHEJOCTATOYHAS] TOUHOCTh
MOJJEPKAHNUS MOLLIHOCTU .

9. Kpurtepuii /. <HecoorBeTcTBHE BeJIMYNHBI MEPTBOU

M0JIOCHI/CTATH3MA MEPBUYHOIO PeryJIHPOBaHUs TpedyeMoii»
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B coorBerctBum ¢ ycinoBusimu [loroBopa Mcnonnurtens 00si3aH 00ecneyuTh
COOTBETCTBHE MapaMETPOB TEXHOJOTHYECKOIO pexuma padoThl Te€HEPUPYIOLIETrO
0o0opyI0BaHMs BKJIIOYash MEPTBYIO IOJIOCY M CTAaTWU3M IMEPBUYHOIO PETYIMPOBAHUS
yKka3aHHbIM B JloroBope. CtaTtu3Mm M MepTBas M0JIOCA ONPEAEISAIOTCS KaK MapaMeTpsl
(GYHKIMM perpeccuy MKy OTKIOHEHUSIMHU YacTOThl Af M OTKJIIOHEHUSMU MOIIIHOCTH
sHeproOioka AP. ®DyHKUUS perpeccuud oOoToOpakaeT 3aBUCHMOCTb YCJIOBHOTO
MareMatuyeckoro oxkuganuss AP ot Af. ®OyHkuus perpeccud OnpesensieT
COOTBETCTBYIOILYIO PETPECCUOHHYIO MOZEIb, OTPAXKAIOIIYI0 OCHOBHYIO CTATUYECKYIO
XapaKTEPUCTUKY MEPBUYHOTO PETYIUPOBAHUS SHEPTOOIIOKA.

MepamMu HapylIeHHs ABISIOTCS OTKJIOHEHHSI [0 MOIYJI OLIEHOK BEIWYUH
CTaTU3Ma U MEPTBOM MOJIOCHI OT TPEOYEMBbIX.

9.1. Ucnonb3yemasi nHGOpMAITHUSI:

- MaccuB usmepenwnii yactotsl [I'n] — f = {f;,i = 1..n}.

- MaccuB u3MepeHui (haKTHUIECKOH MOITHOCTH 3Heprodioka [MBT] s
TEX K€ MOMEHTOB BPEMEHH, B KOTOPBIE BBIIOJIHEHBI M3MEPEHHS JACTOTHI — P gy r =
{PcbaKT,i’ i=1.. TL}.

- MaccuB 3amaHuii IIIaHOBOH MOIIHOCTH dHeprodiaoka [MBT]| mis Tex ke
MOMEHTOB BpPEMEHHM, B KOTOpBIC BBIMOJIHEHbI HM3MEpPEHHS YacToThl — P, =
{PI'IJI,ii i =1. Tl}

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

TpeGyemas Benmmuanna MEPTBOK 1monock! [I'] — Ml .

- TpeGyemoe 3nauenne cratuzma [%0] — Sipes-

- [Tapamerp anropurma — OOIMYCTUMOE OTKIIOHEHHE OLIEHKHM MEPTBOU
MOJIOCHI OT TPeOyeMOii BeTHUMHBI MEPTBOM 10JI0CHI [['11] — &,

- [TapameTp anropurMa — JOMYCTHMOE OTKIOHEHHE OIEHKH CTaTH3Ma OT
TpeOyemoro cratuszMma [%] — &;.

AJTOPUTM pELLICHHUS.

brok-cxema anroputMa npejacraBieHa Ha Pucynke 5.
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MexogHble
AaHHble

L]

Mepexos K OTHOCUTE/IbHbIM
nepemeHHbIM:

x=f-50

y = (PdakT-Pnn)/PHom*100

L]

BbluncneHne
KosddpuumeHTa
Koppenaumn RHO
MeXAY X Uy
HeT oTpuuaTtensHolh
A2 CTaTUCTUUECKOM
RHO>-0,1
CBA3U MeXay
HeT N3MEPEHNAMM

OugeHKa 3Ha4eHuit MM
M CTaTU3Ma no
crnaxeHHom
CTaT.XapaKTepUCTUKE

L]

oueHKka MIT: MlMou,
ougHKa S: Sou,

|MMou-MMTpeb |>£1 |Sou-Stpe6|>2

HecooTBeTcTBME
HecooTBeTcTBME cTaTUIMa
MM Tpebyemoii
Tpebyemomy
\
> KoHney,

Pucynoxk 5. biok-cxema anroputma "HecooTBeTcTBHE MEPTBOM MOJIOCH M cTaTHU3Ma TpeOyeMbIM”

AJITOPATM pELICHHUS:

1. Tlepexon oT UCXOAHBIX NEPEMEHHBIX f, Pyayr, Py K OTHOCHTENBHBIM X, Y

PcbaKT,i - Pnn,i
PHOM
2. Berancnenne nuHeiiHOTo KoddpumnuerTa koppemsun RHO Mexay X u 'y

100

x; = Af; = f; — 50, y; = AP; =
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n

1 1
Mo=T) K My=2)

i=1

=1
mG— M)y - My)

2
n _ 2.\yn . —
izl(xi Mx) izl(yl My)
3. IlpoBepka HamU4MsA OTPUIATEIILHON CTaTUCTUYECKON 3aBUCHMOCTH MEXIY

RHO =

x u y. Ilpu HOpManbHOU pabote 3HEeprodsioka B pexkume HITPY nannas
CTaTUCTHYECKAsi 3aBUCUMOCTh JIOJDKHA UMETh MecTo. E€ oTcyTCTBHE MOXKET
CBUJICTEIHCTBOBATh, HAMPUMEDP, OO0 YBEIMYCHHH PACIIUPCHHUS MEPTBOM
nonockl B UK Oonee tpebyemoii. Cuurtaercs, 4YTO OTpHUIATEIbHAs

CTaTUCTHUYCCKAA 3aBUCUMOCTb OTCYTCTBYCT IIpHU

RHO > -0,1
4. Ouenka mapaMeTpoB (QyHKIMH perpeccun y 1o Xx. OLEHKa BBIMOTHICTCS

MCTOAOM HAMMCHBIIMX KBaJApPaTOB, B KOTOPOM YHCICHHBIMH MCTOAAMHU

HaXOJUTCS MUHUMYM (DyHKIIMOHaja

n

®(64,0,,p) = Z ()’i — fperp(xi; 61, 92129))2

i=1
rae.

foerp (X3 01, 62, p) — hynxums perpeccuu ¢ napamerpamu 6y, 6, p:

fiaerp(xi; 911 021 p) -
—0; - (x; — sgn(x;) - 6;), |x] > 6, +p
0 x| <6, —p

6
—sgn(x;) -ﬁ- (x; —sgn(x) - (6, —p)), O—p<Ix|<6,+p

6, — BeamurHa MEPTBOM MOJIOCHI;

0, — x03(p(UUUEHT NPONOPLUUOHAIBHOCTH MEXAY TpeOyeMOH MepBUYHOU
MOIIIHOCTBIO U PACYCTHBIM OTKJIOHEHHEM 4YacTOThl (0OpaTHO MPOIOPIIMOHATICH

CTaTU3MY);
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p — mapaMmeTp, ONpeAesSIoUINil BETUUNHY CTIaXUBaHUs (YHKIUH pPEerpeccuu
OTHOCUTEIBHO TpeOyeMOil  CTaTUYECKOM  XapaKTEpUCTUKH [EPBUYHOTO

pEeryJIMpOBaHUs.

®dynkimonan P(6;,6,,p) SABIACTCA TOCTATOYHO TIIAJAKAM W BBITYKIIBIM,
IIO3TOMY JUIsl HAXOXKACHUS €ro MUHMMYMa MOKHO BOCIIOJIB30BAaThCSl OJJHUM U3
CTaHAAPTHBIX  QJFTOPUTMOB, OOECIEUMBAIOMIMM  TpeOyeMyl0  TOYHOCTb,
HampuMep, airoOpuTMOM TpaJUEHTHOrO chycka. TpebOyemMas TOYHOCTb
HAXOXICHUS] MUHUMYMa (DYHKIIMOHAJNIA OMpPEAENSIeTCs] TOYHOCThIO aJropuTMa
TaHHOTO KpuTepws (moipkHa ObITh He Oonee). B pesynbrate HaxOoXIeHUS

MUHAMyMa (YHKIIMOHAJIAa TIONY4YaloTCsl OIICHKU TapaMeTpoB  (PYHKIIUU

perpeccuu:
611 92! ﬁ
5. OreHka BeTMYMHBI MEPTBOM MOJIOCHI M OLIEHKA CTaTU3Ma ONPECISIOTCS
_ ~ . 200
MII = 64, S =—

6
2
6. Ilpu OTKJIOHEHMM OIIEHKH BEJIMYMHBI MEPTBOM IMOJIOCHI OT TpeOyemoro

3HA4YEHUS MEPTBOU IOJIOCHI
MH_MHTpe6 = Evn
IIPUHUMAETCS] PELICHUE O HECOOTBETCTBUU BEJIMYMHBI MEPTBOM IIOJIOCHI

TpeOyeMoil.
7. llpu OTKIIOHEHMHU OIIEHKH CTaTU3Ma OT TpeOyeMOoro cratuzma

|S - STpe6| = &
IPUHAMAETCS PellIeHHe O HECOOTBETCTBHU CTaTHU3Ma TpeOyeMoMmy.

Pesynprartel peuieHus.

. JIuneitnbiii ko3ppuuuent koppensiuuu RHO.

- [Ipu3Hak OTCYTCTBUSI OTPHUIATEIBHOM CTATUCTUYECKOW CBSI3U MEXKIY
W3MEPEHUSIMH YaCTOTHI ¥ MOIIIHOCTH.

- OueHka 3Ha4eHU MEPTBOM MOJIOCHI MII.

- OLieHKA 3HAYCHUS CTATU3Ma S.

18
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- [Ipr3nak HanuuMs HaApYWIEHUS [0 KPUTEPUID «HECOOTBETCTBUE
BEJIMYUHBI MEPTBOM MOJIOCH TPEOYyEMOI».

- [Ipu3Hak HAIM4YKS HAPYLIEHHUS 110 KPUTEPHUIO «HECOOTBETCTBHUE CTATU3MA
NEPBUYHOTO PErYIHUPOBAHUS TPeOyeMOMY».

10. Kpurepuii 8. «<OTcyTcTBHE aIeKBATHOM/0JKHON pPeaKIuu Npu
U3MEHEHHUHU YaCTOThI»

Kpurepuii npenHasHadyeH 111 BBISIBJICHUS HApyIICHUN (DAKTUUECKOTO y4acTHs
B PETryJIMpOBaHMM B TEYEHUE paccMaTpuBaemMoro uaca. Kpurepuili BbIABISET
HECOOTBETCTBUE MEXIy TpeOyeMoil MepBUYHOM MOIIHOCTHIO, KOTOPYIO JIOJDKCH
peanu3oBaTh 3HEpProOiok (Tuapoarperat) B COOTBETCTBHE C TPeOOBaHHSIMHU
CrangapTta, U (paKkTUYECKOMN MEPBUYHON MOIIHOCTHIO. [Ipr3HAKOM COOTBETCTBUS WIIH
HECOOTBETCTBUS SIBJISICTCS YCIIOBUE MOBTOPEHUS rpaduKkoM (PaKTUUECKON MEePBUYHOM
MoIIHOCTH ¢GopMbl Tpaduka TpeOyeMol NepBUYHONM MOIIHOCTH. [loBTOpsieMOCTH
(hopMBI B JaHHOM aJITOPUTME OIPEACIISIETCS Yepe3 MPOU3BOIHbIC.

Mepoii HapylIeHUs SIBISETCS BEJIMYMHA MUHUMAJIBHOTO Ha OTPE3KE 3aJaHHOMN
JUTUTEIBHOCTH OT JAHHOTO MOMEHTA BPEMEHU OTKIOHEHUS 3HAYEHUS! MPOU3BOIHOM
(haKTUYECKOM MOIIMHOCTH OT 3HA4YeHUsS TPOU3BOAHOM TpeOyeMol NEpBUYHOM
MOITHOCTH B JJAaHHBIA MOMEHT BPEMEHHU.

Hcnonb3yemast uadopmarusi:

- MaccuB 3Hadenuii Bpemenu [cex] — t = {t;,i = 1..n}, AUCKpETHOCTH
m3mepeHui 1 cekynna.

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

- Maccus 3HadeHnit Qaxtudeckoit MomuocTd [MBT] — Py = {P;,i =
1..n},n = 3600.

- MaccuB 3aJaHuil TUTAHOBOM MOIIHOCTH 3Heprodsoka [MBT] — P,
{Pynii =1..n}.

- [Tapamerp anroputMa — HIMPHHA OKHA (PUIBTPA CKOJB3AIICTO CPESITHETO
JUIS CTJIQKUBAHKS 3HAYCHUN TIEPBUYHOM MOIIHOCTH [CeK] — wj.

- [TapameTp anropuT™Ma — MIMPUHA OKHA (DUIBTPA CKOJB3SIICTO CPEIHETO
JUTSL CTIQKUBAHUS 3HAYCHHUI TTPOM3BOIHBIX TIEPBUYHOM MOIIHOCTH [ceK] — W,.

- [TapameTp anroputrma — At.

- [Tapamerp anroputMa — rpaHUYHOE 3HAYCHUE MEPBI — &;

- [Tapametp anropurma — &,.

AJITOPUTM PEIICHHUS.

brok-cxema anroputMma mnpejicraBieHa Ha Pucynke 6.
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McxogHble
AaHHble

Mepexon K OTHOCUTE/IbHbIM
nepemeHHbIM:

x = Pnt/ PHom * 100

y = (PdakT-Pnn) / PHom * 100

MpumeHeHne dunbTpa
HU3KUX YaCTOT KX U Y

BblumncneHue
NPoOU3BOAHbIX
X" yl

MpumeHeHne dunbTpa
HU3KUX YaCTOTK X' U y'

HeT

aa

HeapekBaTHas
peakumsa

Pucynok 6. biiok-cxema anroputma "OTCyTCTBHE aJcKBATHOM/TOJDKHON peaKIuy MPH U3MEHEHUH
4acToThl"

AJITOPATM pELICHHUS:
1) Ilepexon OT UCXOAHBIX MepeMeHHbIX AP, ;, P yaxr+ Py K OTHOCHUTEIBHBIM X, Y

APHT,i _ P(baKT,i - Pl'[JI,i
p . 100, Vi — P
HOM HOM

2. TlpumeneHue GUIbTpPa CKOIB3SIIETO CPETHETO K CUTHATIAM X, V'

100

X; =

"x" — AVG(xi W1)1 y — AVG(y! Wl)
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rjae w; —mapaMmeTp GuiIbTpa — MIUPUHA OKHA, CEK.

3. Brruncienne nporu3BOAHBIX ¢ IIOMOIIBIO PA3HOCTHON CXEMBI.

~

X;i — X;_
x| =——" 111, xo =0
y _Vi— Vi ,
yl_ l 1l 1 yO_O

4. Tlpumenenue ¢GuibTpa Ckodb3smiero cpeanero (cm. Ilpunoxkenue 2) k

curnanam x', y':

X = AVG(xX'\ W), Y = AVG(Y',W,)
rae W, —napaMmetp GuibTpa — MIMPUHA OKHA, CEK.

5. Briuncnenne mep HapylieHUsT Ha UHTEpBAaJe:

Mi = mi
JEli;i+At]
6. Ilpu CyiiecTBOBaHHH TAKOTO MOMEHTA (HAJTMYIHUHU TAKOTO I), IPH KOTOPOM

”
Mi>£114|xi|>£2
NPUHUMAETCS pellieHne 00 OTCYTCTBHH aJeKBAaTHOM/TOJDKHON peakinu.

Pe3ynprarsl penieHus.

- MaccuBbl CTiaXeHHBIX 3HAYCHHUN TpeOyeMoit 1 (haKTHIEeCKOU TepBUIHON
MOIITHOCTH — X, Y.
- MaccuBbl  CIVIOKEHHBIX 3HAYEHUW MPOU3BOJHBIX TpeOyemMol U

(haKTHUECKOI ePBIUHOI MOLIHOCTH — X', Y.

- MaccuB Mep HapylieHus Ha uareppaiie —M;, i = 1..n.

- [Tpu3Hak  HaMW4YWs  HAPYIICHHUS IO  KPUTEPHUID  <OTCYTCTBHE
aJICKBATHOW/TOJIKHON PEaKIHI».

11. Kpwurtepuii 9. <KHanuvue kojiedaTeTbHOI0 Mpoiecca
JIaHHBIM KpUTEpHUM NPEAHA3HAYCH IS BBISBICHUSA CIIy4aeB BO3HUKHOBECHUS

HEXeJaTeIbHbIX  KoJieOaHUM AKTUBHOU MOIITHOCTH  JHEProOJIOKOB

(rumpoarperaTos).

B ocHOBe KpuTepHs JCKHUT HCIONb30BaHUE (QYHKIUH aBTOKOPPEIIAIIUH
(aBrokoppensunonnoi ¢ynkipn, AK®) curnana (GpakTHUECKOW MOIIHOCTH
sHeprodsoka. Hannyre mukoB B PYHKIIMH aBTOKOPPEISAIIMM HEKOCTO CHUTHAJIa

O3HAYaeT HAJIWYHUE KOJEO0ATEIbHON COCTABJIAIOIIEH B HOTOM CHUTHAJIE C
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COOTBETCTBYIOIIHUM MIEPUOJIOM. Ilepen BBIYMCIIEHUEM byHKUIMN
aBTOKOPPENSIIH, BHITOIHIETCS PUIbTPALIU UCXOJHOTO CUTHANA (DAKTUYECKOM
MOIIIHOCTA C TIOMOIIBIO IMOJIOCOBOTO (uibTpa B LEISAX BBIJICICHUA

HEXENaTeIbHBIX YacTOT, KOTopblie Jekat B auamnazone oT 0,01 I'm mo 0,1 I'm.

Mepoii HapylieHuss MO JaHHOMY KPHUTEPHUIO SBIISICTCS 3HAYCHHE (PYHKIIUU
aBTOKOPPEJISIIIUM  CUTHaJIa (PAKTUUECKOM MOIHOCTH B TOYKE IEPBOIO
JIOKAIBHOTO MAaKCUMYMa, CJIEAYIOILIETO 3a NEPBBIM JIOKAJIbHBIM MUHUMYMOM.

Hcnonb3yemast unpopmariusi.

- MaccuB 3Hauenuit Bpemenu [cek| — t = {t;,i = 1..n}, muckperHocTh

n3MepeHuit 1 cexkyHnpa.

1)

- MaccuB 3HayeHuit paxTrnyeckoi momHoctd [MB1] — P = {P;,i = 1..n}.
- MaccuB pacueTHBIX OTKJIOHEHHH 9acToTh! [I'n] —Af, = {A foirt=1. n}.

. [TapameTp HCMOIB30BaHUS YKCIIA IEPUOAOB KOJIEOAHUI
(1, €CJIA UCIIO0J1b3yeTCA
Prep = { 0, ec11 He KCMOJIb3yeTCs

['pannyHOE 3HAYEHUE YKCIa IEPUOJOB Konebanuii — N,

ep.rp
AJITOPUTM pPELLICHHUS.

C nenpio BBIACIECHUS MCKOMBIX HEXKEIATENbHBIX YacCTOT BBIMOIHAETCS
npeaBapuTenabHas (QUIbTpalKsg HCXOJHOTO CHUTHalla aKTUBHOW MOIIHOCTH.
@unpTpanys  OCYHIECTBIETCS €  IIOMOIIBIO  IOJOCOBOrO  (uIIbTpa,

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

WcknroyeHue W3  HUCXOJHOTO  CHUTHAJa  BBICOKOYACTOTHBIX  IIYMOBBIX
COCTABJISIFOIIMX BBIMOIHSIETCS (DMIBTPOM CKOJIB3SIIIET0 CPETHETO C MapaMeTpOM
(mmmpuHO# OKHA) paBHBIM 9:
P, = AVG(P,9)
HckimrodueHne HU3KOYACTOTHBIX COCTABJISIONIUX, COOTBETCTBYIOIIUX IUIABHO
(MeIJICHHO) MEHSIOMIEMYCSl TPCHIY, BBINOJHSACTCS C TOMOIIBI0 (UIIbTpa
CKOJIB3SIIETO CPETHETO ¢ apaMeTpoM (IIMPHHOK OKHA) paBHBIM 70:
0 = Pl _AVG(P1,70)
Curnan O(t) upencraeiser co0oif KoiicOaHWss MOIIHOCTH HA HMCKOMBIX

HCKCIATCIIbHBIX YaCTOTaX OTHOCUTCIIBHO HYJIA.
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2. PazbmBaem paccMmaTpuBaeMblii HMHTEpPBal Ha TEPECEKAIOIINECS OTPE3KH
mHo B 121 cexkyna. Kaxknplii cienyromuid OTpe30K MOdydaeTcsl mMyTeM
caBura rpasuil npeasiayniero Ha 10 cexyn.

3. TloodepenHo Ansi OTPE3KOB BBIYUCISETCS aBTOKOPPEISIMOHHAS (YHKITUS
(AK®) curnanga MOIIHOCTH:

R.. = Z’,X;li O+ " 0;
P,

il N 2
21 0;
4. Jlna AK® onpenensitoTest 3Ha4eHust Yp v T, p CUTHAJIA MOLIHOCTH!

Ty,P = min Tlocmax | Yp — RP (Ty,P)
rac

Tlocmax = {ti : RP(ti—l) < RP(ti) 1 RP(ti) = RP(ti+1)}
T} cmax —MACCUB TOYEK JIOKATbHBIX MAKCUMYMOB (hYHKIIUU Rp.

5. Ilpu 3Hauenun y p 60mbiieM win paBabM 0,6 1 pu iepuoe T, p, 1exaIEM
B auana3zoHe ot 5 mo 100 cexynp, mpoucxoauTt mnepexon K mary 6. B

IPOTHBHOM ClIydae MPOUCXOIUT MEePEX0.1 K ClIeaytomeMy oTpesky (1.3).

6. Ha manHoM oTrpeske mpousBoAuTCs (GuibTpanus (CriiaXHBaHWE) CHUTHAIA
paCUYeTHBIX OTKJIOHEHMM YacTOTHl TPH MOMOIIM (QHIBTPA CKOJIB3AIIETO

cpemHero ¢ mapamerpom 9.

—~—

Af, = AVG(Af,,9)
7. BBMUCHIAIOTCS 3HAYEHMs aBTOKOppenauuoHHod ¢ynkuun (AKD) Rg;

CUTHAJIa PACYETHBIX OTKIOHEHUH 4acToThl Af .

8. Ompenensercsa 3HaueHne AK® curnana pacueTHBIX OTKJIOHEHUIN 4acTOTHI B
Touke T, p
Yrp = Re(Typ)
9. Ilpu 3nauenuu Yyp, MeHbmux 0,5, u napamerpe ppe, = 0 BhIHOCHTCS

pelieHne O TPUCYTCTBUM aBTOKOJEOaHUII Ha JaHHOM OTpe3Ke W,
COOTBETCTBEHHO, Ha BCEM UHTEpBAJIE. [IpH ppep, = 1 IPOUCXOAUT MEPEXO] K

nyHkty 10.
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10.

11.

12.

13.

Yucno nepro10B KojaeOaHUN MOKET CIIY>KUTh JOTMOJHUTEIbHBIM KpUTEPHUEM
BBISIBJICHUS HapymieHus. Ha oTpe3kax paccmaTpuBaeMOro HMHTEpBAIIA,
OMpEJICNICHHBIX B TYHKTEe 2, BbUUCsAtoTcs 3HaueHuss AK® curnana
MOIIHOCTH B To4Ke T, p

{j} ;
Ry (T},‘P ) J — HOMep oTpe3Ka
Onpenensiercst Tgpqrt, KaK BpeMsl Hayajga MEPBOrO OTPE3KA, HAa KOTOPOM

R}{JJ 1}(T},Jp ) >0,5, u T,,4, Kak BpeMs KOHIIAa TOCJIEIHEr0 OTpe3ka, Ha
KOTOPOM R;]”}(Tyyp ) > (0,5.
KonuyecTBo nepnoioB onpenemnsiercs mno Gopmyie:

N _ Tstart - Tend
nep — T
y.P

Ecmut Nyep, = Nyep rps TO TPUHAMACTCS PEIICHHE O HATMYUU HAPYIICHHS 110

KPpUTCPHUIO «HAJITUYHC K01€0aTeJIbHOTO mponecca>» Ha AaHHOM HHTCpPBAJIC.

brnok-cxema anropurma rnpeacrasieHa Ha Pucynke 7.
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Havano

PunbTPaLUS CUTHANA
MOLLHOCTH

v

Pazbuerue yacosoro
WUHTEpBana Ha
nepecekawLmecs 125
CEKYHAHblE OTPEe3Kn

[
/ OTpesok 125 cek /

GyHKUuuUA
aBTOKOppenauun

AHanus cnegyroLiero

QTpe3Ka

A
Mokazatens y GyHKUMK
aBToKoppensAuyu > 0.6

DuabTPaLUs CUTHANA YACTOTLI
Ha BaHHOM OTpesKke

Y

DyHKUMA
aBTOKOppenauum

Mokazatens y GyHKUMK
aBTokoppensuyu > 0.5

Mcnonb3oBaHue OLEeHKM Yncna
nepuoaos konebaHui

Yncno nepuonos > 3

Ha gaHHOM YacoBOM
WUHTepBane NPUCYTCTBYHOT
KoneBaHusa MOLWHOCTH

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

Pe3ynprarsl penieHus.
[lpu3zHak HaIUYUs HAPYIIEHUS 10 KPUTEPHUIO <«HAIWYUE KOJIeOaTeTpHOTO

nporiecca». 1 —ectb HapymieHue, O — HET HapyIICHHUS .
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[Tpunoxenue 1

Kapra rpaHu4HbIX Mep U MIAPaAMETPOB AJITOPUTMOB

KpHUTepHeB KOHTPOJISA Y4aCTUSl TeHepupYylolero 000pya1oBaHusi B

HOPMHMPOBAHHOM NNEPBUYHOM PEryimMpoBaHUMA YaCTOThI

3uauenne /
ITapameTpsl U MepbI I'pannynoe

3HAYECHHE
Kpurepnii 1. <Henpenocrapiienue ungopmanuu»
MHUHUMAaJbHOE JOMYCTUMOE 3HaYE€HHUE YaCTOThI 48 T'g
MAaKCHMAJIbHOE JIOITyCTUMOE 3HAYEHUE YaCTOTBI 52T
MaKCHUMAaJIbHOE JIOMYCTUMOE OTKIIOHEHHUE YACTOThI OT 3TAJJOHHOW 4acTOTHI 0,010 'y
MAaKCHUMAaJIbHOE JIOIYCTUMOE KOJMYECTBO MOBTOPSAIOIIMXCS 3HAUCHUM 110 4acTOTE 10
MaKCUMAaJIbHOE JOMYCTUMOE KOJUYECTBO MOBTOPSIOMINXCS 3HAUCHUN IO MOUTHOCTH 10
rpaHUYHas Mepa - MAKCUMAJIbHOE JIOITYCTUMOE CYMMapHOE BPEMsI HEMIPEIOCTABICHUS
vH(pOpMaLUK 60 cex
Kpurepuii 2. <HecooTBeTCTBHE 1IATa 10 BPeMeHH NepeaBaeMbIX apaMeTPoOB TpedyeMoMy>»
MaKCUMAaJIbHO JOIYCTUMBIN LIAT 110 BpEMEHU 1 cek
TrpaHUYHas Mepa - MAKCUMAJIbHOE JIOMTyCTUMOE CyMMapHOE 3a Yac MPEBBILIEHHE IATr0B 10
BPEMEHH I10 TPEM CHUTHAJIaM: YaCTOThI, (PaKTUUECKON MOIIIHOCTH U TUIAHOBOW MOIITHOCTH - 20 cek
MAaKCHMAJIBHO TOITyCTUMOIO [Iara o BPEMEHH
Kpurepuii 3. «<HenpegocrapijieHne 1HANIA30HA TEPBUYHOTO PeryJTHPOBAHUS
TpaHWYHas MEpPA - MAKCUMAJIbHAS AOIyCTHUMAasi CyMMapHas B TEUCHHUE Jaca
MIPOOJDKUTEIBHOCTD IIEPHOA0B BPEMEHH, KOTa TpeOyeMblit [uana3oH He ObLT 60 cex
MIPEJOCTABIIEH.
KpuTtepuii 4. «<HecooTBeTCTBHE JUCKPETHOCTH PErMCTPAIIUM U3MEPEHUIi Tpedyemoii»
MaKCUMAaJIBHO JOMYCTUMAsl AUCKPETHOCTh PETUCTPAIIMU U3MEPEHUI MOLTHOCTH 0,1% Puaom
MAaKCHUMAJIbHO JIOITYCTUMAas TIUCKPETHOCTh PETUCTPALIMN U3BMEPEHUN YaCTOThI 0,001 TI'y
rpaHUYHAas Mepa - MUHUMAJIbHBIE TOIYCTUMBbIE TIEPBBIC 3HAUCHUS PaCHpEICICHUM
a0COFOTHBIX, OTIMYHBIX OT HYJISI, IPUPAIICHUH H3MEPEHUI MOIITHOCTH U 9aCTOTHI. 100
KpuTtepuii 5. «<HeaBToMaTnueckuii pexxum CAYM»
4yBCTBUTENBHOCTD AITOPUTMA 0,00005
MaKCHUMAaJIBHBIN pa3Mep OKHA 5 cex
MIPOBEPATH CKOPOCTh U3MEHEHUS TUIAHOBOM MOILIHOCTH HET
MpeJEIbHOE 3HAUEHUE CKOPOCTH U3MEHEHNU IIJIAHOBOW MOUTHOCTH 5%PHoM/MuH
TpaHWYHas MepPa - MAKCUMAIIBHOE JOIIYCTUMOE KOJIMYECTBO TOUEK CTPOTUX JOKAIbHBIX
5KCTPEMYMOB. 5,5/ 30 mun
Kpurepuii 6. «<HegocTaTounasi TOUHOCTh MOIAEPKAHUSA MOITHOCTH
JIOITyCTUMAs 3aJIep>KKa U3MEHEHHUSI MOIITHOCTH ITPU IEPBUYHOM PETYIMPOBAHUU 30 cex
MaKCHUMAJIbHO JOIYCTUMOE OTKJIOHEHHE MOIIHOCTHU 1%Prom
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rpaHUYHasi Mepa - MaKCUMaJIbHAs! IOMTyCTUMasi CyMMapHasi B TeUCHHE Jaca
NPOIOJDKUTENILHOCTD IIEPUOJ0B BPEMEHH, KOT1a OTKIOHEHHE (PAKTUIECKOM MOLTHOCTH OT 60 cek
TpeOyeMOH MPeBbIIAET MAKCUMAIILHO JIOITyCTUMOE
Kpurepuii 7. «HecooTBeTcTBHE BeJIMYMHBI MEPTBOIi M0JIOCHI/CTATH3MA EPBHYHOIO PEryIHPOBAHUS
Tpedyemoii»
rpaHUYHasi Mepa - MAKCHMAJIbHOE JIOITYCTHMOE OTKJIOHEHHUE 110 MOJIYJIIO OIEHKH BETMYHHBI
MEPTBOM MOJIOCHI OT TpeOyeMoit 0,002 '
rpaHUYHAasi Mepa - MAKCHMAIbHOE JIOITYCTHMOE OTKJIOHEHHUE 110 MOJIYJIIO OIEHKH BETMYHHBI .
cTaTtu3Ma oT Tpedyemoit 1,0%
Kpurepnii 8. «<OTcyTcTBHE a/IeKBATHO#/I0JIZKHON peaKIMH NPH U3MEHEHUU YaCTOTHI»
MIMPHHA OKHA (QUIBTPA CKOJB3AIIETO CPEIHETO ISl CTIIAKUBAHUS 3HAYCHNUH TIEPBUYHOM
MOIIHOCTU 25 cex
MIMPUHA OKHA (QUIBTPA CKOJB3AIIECTO CPEIHETO IS CTIIAXKUBAHUS 3HAYCHUH TPOU3BOTHBIX
NEPBUYHON MOLTHOCTH 30 cex
JIOTIycTUMAs 3ajepxkka At 30 cex
rpaHuyHas Mepa €1 0,015
napameTp aliropurMa 2 0,007
Kpurepuii 9. «<Hannuue KoJiedaTe IbHOr0 NMpoiecca»
IIMpUHA OKHA 121 cex
miar cJJBUra OKHa 10 cex
rpaHUYHAasi Mepa - TPAaHUYHOE 3HaYeHUe (DYHKIIUU aBTOKOPPEISIIUKN CUTHANIA (PaKTHIECKOM
MOIITHOCTH B TOYKE TIEPBOTO JIOKATHOTO MaKCUMYMa, CIIEIYIOMIETrO 3a MEPBBIM JIOKaTbHBIM 0.6

1
MHUHHMYMOM
IrpaHUYHOE 3HAUCHHUE aBTOKOPPEIALIUOHHON PYHKIIMH YaCTOTHI 0,5
YYHUTBIBATH YMCIIO MIEPUOAOB KOJICOAHUI Ja
TpaHUYHOE YUCIIO TIEPUOJIOB KoJieOaHmi 5
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