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H eCMOTpll Ha COBpeMeHHhle 

TpynttocTH H ~HHaHcoBwe 

npo6JieMhl 60JihWHHCTBa 

npennpHllTHtt Ha6mo.naeTCll ycToli

YHBhIH pOCT HHTepeca K aBTOM3TH-

3'auHH TeXHOJIOfH'-leCKHX H npOH3-

BO)lCTBeHHhlX npoueccoB Ha OCHO

Be MHKponpoueccopttOM TeXHHKH. 

Y.noBneTBopeHtte noTpe6ttOCTH 

npOH3BO)],CTBa B COBpeMeHHhIX Tex

HOJJOrm1x ynpaBJJettHll MO)l{CT ocy

u1ecTBJll!ThCll .llBYMll nynrM11. Han-

6onee npOCThlM llBJlRCTCll 11CTIOJlh-

30B3HHe llOCTH)l{CHHH nepenoBh!X 

3afI311Hh!X TeXHOJlOfHM "non KJll0'-1". 

OnHaKo np11 3TOM MhI 6yaeM ~tt

Hattc11poBaTh H pa3BHB3Th Hay'-!Hhltt 

11 HHTenJJCKTY3JlhHhlH ITOTeHUH3Jl 11 

6e1 Toro pa3BHTbIX cTpaH. Eonee 

CJJO)l{Hh!M, HO H 6oJJee nepcneKTHB

HhlM llBJJReTCll pa3BHTl1e co6cTBeH

HOro Hay'-IHOfO noTeHUHaJia. Tio-

3TOMy cett'-!3C l!BJll!eTCll aKTYaJJhHOtt 

fIO,llfOTOBKa cneu11aJittCTOB B o6Jia

CTH aBTOM3T11'3HpOBaHHhIX CHCTeM 

ynpaBJJCHHll TCXHOJJOfH'-!eCKHMH 

npoueccaMH (ACY TIT) 11 npeanp11-

llTHllMH (ACYTI). B 6eJiopyccKoM 

rocynapcTBCHHOM arpapHOM TeXHH

Ye C KOM YHHBepcHTeTe H3'-!HH3ll 

c 1997 rona nonroTOBKa TaKttx cne

u11aJJHCTOB BeneTcll s paMKax cne

u11aJI111auu11 "ABTOM3TH33UHll Tex

HOJJOfl1'-!eCKHX npoueccoB 11 ycTa

HORoK" 11 cneunaJJhHOCTl1 "3KOHO-
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Ml1Ka H ynpaBJICHHe Ha rrpenrrpHll

THH". TiporpaMMa o6y'-!eHl1ll Ha

npaBJieHa Ha Bhipa6oTKy y CTyneH

TOB MeTonOJIOfHYeCKHX OCHOB no

CTpoeHHll cospeMeHHh!X MHKponpo

ueccoptthlX CHCTeM ynpaBJJeHHll, 

T3KHX KaK neuettTp3JIH30BaHHOCTh, 

MHOroypOBHeBOCTh, OTKphlTOCTb, 

yH11qrnu11poBaHHOCTh rrporpaMMHO

rexHl1'-!eCKl1X cpe.llCTB, JKOHOMH

lfCCKaSI H COUH3JlhH3SI 3<l><l>eKTHB

HOCTh. 

l13BeCTHal! aKCHOMa ycnexa B 

eeK H3)'YHO-TeXHH''leCKOro rrporpec

ca, 33KJI!Olf3!0IIJ3ll.Cll B perneHHH 

llB)'e.[(HHOH 33ll3lfH - pa1pa60TKe 

HOBhlX TeXHOJIOfHH H 6bICTpOM BHe

npeHHH HX B np0113BO.QCTBO, neJJaeT 

o6snaTeJJhHOM HHTerpau1110 HayKH 

(pa1pa60TKa) 11 06pa10BaHHH ( o6y- · 

'-!eHHe rpaMOTHOMY HCfIOJlh30BaHHIO 

HOBhlX TeXHOJJOfHH). TaKOH ITO,llXO,ll 

Tpe6yeT .[(OCT3T04HO CJIO)l{HhlX H 

.[(JIHTeJlbHhlX He TOJlhKO CTpyKTyp

Hh!X, HO 11 ITCHXOJ10fl1YeCK11X 113Me

HeHl1H B Harnett CJJO)!{HBWettcl! CHC

TeMe B33HMOllettCTBl1ll H3)'KH, o6pa-

30BaHHll u rrpoH3B01ICTBa. Oco6eH

HO )TO aKryanhHO H B3)!{H0 llJlll Ta

KOro HayKoeMKoro ii 6h1CTpo pa3BH

eaJOIIJerocn Harrpaenemrn, KaK pa3-

pa6oTKa H BHe.upem1e aBTOM3TH311-

poBaHHhlX CHCTeM yrrpaBJieHHH 

(ACY) pa3JIHlfHOro ypoBW!. 

fJiaBHaSI oco6eHHOCTh COBpe-

MeHHOCTl1 - 3TO He06hllf3HHO BhlCO

KHH TeMn nepeMeH, a.uanTaUHll K KO

TOpOMY HeB03MO)KHa 6e3 np11MeHe

Hl1ll npHHUHnHaJihHO HOBhlX TeXHO

JIOfHH ynpaeJJeHHll. flp11MeHeHHe 

KOMfihlOTepa B ynpaBJieHl1H npoH3-

BO)J,CTBOM Tpe6yeT nonroTOBKll cne

UH3JIHCTOB, 06J1a11a10u 11X HHTerpH

poeaHHhlMH 3H3HHllM11 B o6JiaCTH 

Teop1111 yrrpaBJJeH11ll, HOBhlX HHcjJop

M3U,HOHHblX TeXHOJlOrHH (HHT), 
JKOHOMHKO-MaTeMaTl1lfeCKoro MO

,lleJIHpOB3HHSI H np11KJl3.UHhlX Ha

npaBJieHHM. qT06h1 ccjJopMyn11po

BaTh 1a11alfy, pa3pa6ornTh 11 rpaMoT

HO 3KCITJiyaT11poBaTh CJIO)!(Hh!e HH

Terp11poBaHHhle CHCTeMhl ynpaeJie

HHll B CCJ1hCKOX03l!HCTBCHHOM npo

H3BO.UCTBe, KpOMe 11H)!(eHepHhlX, 

HY)l{Hhl 300TeXHl1lfeCKHe, arpoHo

MHlJeCKHe, 3KOHOMHlfCCKl1e H .n.p. 

JHaHnR. Hanp11Mep,HeJih3l!C03.UBTh 

J<f>~eKTHBHYJO cucreMy Bh16opa 11 

11on.llep)!{aHHH napaMeTpoe MHKpo

KJIHMaTa B npo113BO,'lCTBeHHbl:: no

M eIIJeHl1SIX CBHHOKO. nJieKca, He 

3HaSI HX CBll3H c nonOB03pacTHhlMH 

xapaKTep11CT11KaMH )!{11BOTHhlX, He 

rrpttMeHHB 3KOHOMl1KO-MaTeMaTH

'-leCKOro MO.UeJ!HpOBaHHSI, He BJia,ue51 

o6meii Mero.uonor11eil noCTpoeHHll 

MHKponpoueccopHhlX Cl1CTeM yn

paBJJeHHSI H T . .u. 

B pa3pa6oTKe ACY HeT, na 11 He 

MO)!{eT 6h!Th, KJl3CCHlfCCKH )'CTOllB-
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llll1XCll noHllTl1H, npnop11TeTOB, 

)J.a)l(e TepM11HOJIOfHll JJ.OCTaToqHo 

pa3Hoo6pa3HO 11 )J.11HaMl1'lHO 113Me

Hl!eTCll. B c1rny 6hICTporo CTapeHHll 

yqe6Hb!X noco611ii H MaTepHaJibHOH 

CTpaHCTBe H BpeMeHH, HeJI11HeH

HOCTb H HenepM11H11poBaHHOCTb 

CB.ll3eH Me)l()ly napaMeTpaMH 3aC

TaBJI.lleT OTHOCHTb ceJibCKOX03.llH

CTBeHHOe npOH3BO)lCTBO K CJIO)l(-

Puc. l YHuBepcaflbHblU cmeHO OJ/51 npoBeoeHU5l JJa6opamopHblX pa6om, 

KypCOB020 U OUnJ/OMH020 npOeKmUpOBQHU5l. 

6a3bI, ycnellIHall nonroTOBKa KBa

nn<j>11unposaHHb!X cneu11an11cTOB 

HeB03Mm1rna 6e3 nOCTOllHHOH nepe

nonroTOBKH npolf>eccopcKo-npeno

nasaTeJihCKoro cocTasa qepe3 yqa

CTHe B HOBb!X npoeKTax. 3nech 

oqeHb none3HhIM 6brno 6b1 11cnonh-

3osatt11e on&na opramBarvrn 3a

nanH hIX ytt11sepc11TeTOB, Korna, 

np116JIH311TeJihHO, 40% pa6o'!ero 

epeMCHl1 COCTaBJil!CT npenonaBaHHe 

11 60% pa6oqero BpeMCH11 TpaTl1T

Cll Ha 11ccnenosatt11H, npoeKT11posa

tt11e 11 BHenpeH11e. 

IlepBb!H 11 rnaBHbIH sonpoc, KO

TOpbIH Heo6XO)ll1MO peUIHTh c 6yny

ll!l1M cneu11aJIHCTOM, - 3a'leM np11-

MeHHTh KOMilhlOTepHb!e TeXHOJIOfHH 

ynpasJieHHll. 0TBCT Ha Hero Jie)l(HT 

B CJIO)l(HOCTl1 ceJihCKOX03l!HCTBeH

HOf0 npOH3BOllCTBa KaK o6beKTa yn

paBJieHHll H B Ha6ope BbITeKalOUJHX 

OTCIOUa Tpe6oBaHHH K CHCTeMe yn

pasnemrn 11 yH11KaJibHhIM Ka'leCTBaM 

MHKponpoueccopHOH TeXHHKH, KO

Topal! Ha116onee nonHo y.uosneTBO

p H eT 3THM Tpe6osaHHHM. CBH3h 

6HOJIOfHH H TCXHHKH, HeCTaUHOHap

HOCTb 11 pacnpe.ueneHHOCTb B npo-

Hb!M o6beKTaM ynpaBJICHHll. Tip11-

MHTHBH3aUH.ll ynpaBJJCHHll npHBO

)lHT K cymecTBCHHOH Heynopll.UO

qeHHOCTl1 npOH3BO)lCTBa H, KaK 

CJIC,UCTBHe, K HenpOH3BO)lHTCJ!bHb!M 

3aTpaTaM Tpynos&1x H MaTepHaJih

HhIX pecypcos. 8&1xon 113 TaKoro 

IlOJIO)l(CHHll JIC/KHT H B o6R3aTCJJhHO

CTH llIHPOKOro HCilOJih30BaHHll Ha

yqHbIX HCCJJe,UOBaHHii, IlOHCKa npo

pbIBHbIX peweHHii, H 3TO )l0Jl)l(H0 

soiiTH B co3HaHHe 6y.uymero pyKo

sonHTeJIH, cneu11anHcTa,non&3oBa

TeJIR. 

Tiocne peweHHll Bonpoca o He

o6xo;:i:HMOCTH H 3cplf>eKTHBHOCTH 

ACY cne.uy10mnM lllaroM HBJIHCTCR 

yHcHeHHe Heo6xo;:i:HMoii nocne.uosa

TeJibHOCTH pellleHHll 3IOii 3a)la'!H. 11 
3)1.eCb BilOJIHe npHMeHHMO HCilOJib-

30BaHHe KOHUenuHH KOMilbJOTepHO 

- HHTerpnpoBaHHOro npOH3BO)l

CTBa. OT co3;:i:aH11ll JIOKaJibHhIX ACY 

OT.UeJibHblMH TeXHOJIOfHqecKHMH 

npoueccaMH H y'laCTKaMH ,T.H. "oc

TpOBKOB aBTOMaTH3aUHH", K C03)la

HHIO KOMnJieKCHbIX H HHTerpnpo

BaHHbIX ACY npenrrpHHTHH, 11c

noJI&3YIOIIIHX H)leOJIOrHIO JIOKaJib-

oITIT>®. 
DAHDPAMA 

HhIX BbI'lHCJIHTeJibHhIX ceTeii . Ta

KHM o6pa30M, 'leTKO C03HaBall He

B03MO)KH0 CTb O)lHOMOMeHTH:>ro 

co3naHHll HHTerpHposaHHhIX ACY 

npennpHRTH.ll, Heo6XO)lHMO CTpe

MHTbCll K 3TOMY IlOCJie)lOBaTeJihHO. 

Ba)KHbIM acneKTOM 31f><j>eKTHB

Horo HCITOJib30BaHHll TaKoro CJIO)K

HOI'O HHCTpyMeHTa KaK ACY, HBJill

eTCll rpaMOTHa.ll 3KCnnyaTaUHll, KO

TOpaH HeB03MO)J(Ha 6e3 B3aHMOBbl

fOJ.l.HOf0 coTpyJJ.HHqecrna nonh30Ba

TeJIH H pa3pa60T'lHKa. TaKoe co

TPYJJ.HHqecTBO 11 nocne 3asepweH11ll 

pa3pa6oTKH Il03BOJil1T He TOJibKO 

onepaTHBHO ycTpaH Th B03MO)f(Hble 

OTKa3bI ACY, HO 11 ttenpepbIBHO o6y

'!an. IlOJJh30BaTeJI.ll H MO)lCpHH3Hpo

BaTh CHCTeMy ynpasneHHll. 

TipH OUCHKC KOMflblOTepmauirn 

npOH3BOJ.l.CTBa He06XO.UHMO o6pa

maTh cymecTBCHHOe BHHMaHHC H Ha 

COUHaJJhHYIO COCTaBJI.lllOIIIYIO 3<j>

cpeKTa. Cou11an&Hall cocrnsmnomaR 

3cpcpeKTa KOMilbJOTepH3aUHH npOllB

JI.llCTC.ll He TOJJhKO B yny'IWCHHH yc

JIOBHH Tpy.ua, HO H cymecTBeHHOM 

IlOBbIWCHHH npecTH/KHOCTH Tpyaa, 

qTo llBJil!eTCll HeMaJIOBa)f(Hh!M <j>aK

TOpOM JJ.JIH COBpeMCHHblX ceJihX03-

npeJJ.npHllTHH. 

TionyqeHH&Ie CTy.UeHTaMH Teope

THqecKHe 3HaHH.ll Heo6XO)J.ll.MO 3aK

penJIHTb npH npost'°'eHHH na6opa

TOpHblX pa6oT 11 KypcOBOM npoeK

THpOBaHHH. Ha Ka<flenpe ACYTI 

EATY c03JJ.aH H nocTOllHHO cosep

weHcTsyeTCll cneuHan11311poB1H

HbIH Knacc MHKponpoueccopHbIX 

KOHTponnepos. OcttoBoii Knacca HB

JIHJOTCH YHHBepcaJibHbie CTeH.Ubl Ha 

6a3e MHKpoKOHTponnepoB 06me

npOMhIWJieHttoro tta3Haqemrn 11 Ha-

6opa THnOBhIX BXOJJ.Hh!X 11 BblXO)l

.HblX ycTpOHCTB CBll311 c o6beKTOM 

ynpasneHHll (p11c. l). TaKoH: nonxoJJ. 

Il03BOJI.lleT npHMeHllTb lf>poHTaJJb

HOe BbinOJIHeHHe na6opaTopHbIX 

pa6oT 11 O.UHOBpeMeHHO Ha npaKTl1-

Ke y6e)K)laTb CTyJJ.eHTa B )'HHBep

caJihHOCTl1 MHKpO' poueccopHOH 

TeXHHKl1. 

TipH KypcoBOM npoeKTHpoBaHHl1 

OCHOBHOe BHHMaH11e yJJ.eJJlleTCll Bbl

pa6oTKe y cTyJJ.eHTa HaBhIKOB mop-
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YeCKoro, caMOCTOHTeJlbHO

ro pernemrn Y3KlfX MeCT co

speMeHHOro IIpOii3BOJlCTBa. 

06H3aTeJlbHbIM Jnecb HBJIH

eTCH MonenrrposaHrre coJna

saeMoi1 ACYTTI s na6opa

TOpHbIX ycnOBlfHX Ha 6a3e 

rex )Ke yHrrBepcanhHbIX 

cTeHnos. B KaYeCTBe TeM 

Kypcosoro npoeKTa nprrHrr

MaeTCH aBTOMaTH3aUHH OT

.CJ,eJlbHOro TeXHOJIOfHqecKO

ro npouecca, HanpHMep, 

KOpMneHrre, MHKpOKJIHMaT H 

T. n. lfJllf JIOKaJlbHOH TeXHO

JIOfHYeCKOH ycTaHOBKH. B 
pe3yJlbTaTe pernaIOTCH BOII

pocw anroprrTMHqec"oro, 

uporpaMMHoro H Texmiqec

KO ro o6ecneqeHrrH ACY 

Puc.2. CnelfUaJIU3UpOBQHHblU cmeHO OJIR U3y'leHUR ACY rn npuzomOBJ/eHUR u 

pa30Q'IU :JICUOKUX KOpMOB Ha npOMblUll/eHHOM CBUHOKOMnlleKCe. 

TD, oueHusaeTCH 3KOHOMH-

YecKaH 3<PcpeKTlfBHOCTb BHenpeHlfH. 

CBH3b c npoH3BOJlCTBOM H MO

.uepHH3aUHH npoeKTHOH 6a3bl o6ec

neYHBalOTCH Yepe3 X03Jl0f0BOPHYIO 

reMaTttKy, B BblIIOJIHeHHH KOTOpOH 

yYaCTBYIOT H HaH6onee nonroTOB

JleH HbI e cTyneHTbI. Ha116onhrnHx 

ycnexos MbI no6unrrcb B ManepHH-

3aUHH CHCTeM KOpMJieHHH CBlfHeH 

Ha npOMblillJleHHblX CBHHOKOMIIJieK

cax (prrc.2). 3necb MbI HMeeM MHO

roneTHHH ycneIIIHbIH OIIbIT npnMe

HeHHH MHKponpoueccopHOH TeXHH

KH JlJIH nprrroTOBJleHHH H pa3naqrr 

)!(H)J.KOro KOpMa Ha CBHHOKOMIIJleK

cax «EenaH Pych» H «Eopttcosc

KHH». Pa3pa6ornHHaH HaMH ACY 

TD npHroTosneHHH H pa3Ll.aq11 Kop

MOB 8 1992 roJJ,y ycneIIIHO IIpOIIIJla 

focynapcTBeHHbie HCIIb!TaHHH H pe

KOMe HJlOBaHa K Trrpa:arnpoBaHlflO 

(npoTOKOJl N!!36-92). B 2000 rony 

Ha OCHOBaHlfH npHMOfO .norosopa c 

COBX030M "EopHCOBCKHH" pa3pa-

6ornH npoeKT " BHenpeHa ACY TTI 

KOpMJieHHH CBHHeH Ha yqacTKe BOC

I1pOH3BOJlCTBa CBHHOKOMIIJieKCa. B 
KalJeCTBe yCTpOHCTBa ynpa.<ineHHH 

HCIIOJ1b30BaH ceprrHHblH MHKponpo

ueccopHbIH KOHTponnep aBCTpHHC

KOH qrnpMbI B&R o6menpOMbIIII

neHHoro npHMeHeHHH. MHKponpo

ueccopHbIH KOHTpOJJJJep BKJllOlJaeT 

8 aHaJJOfOBbIX BXOJlOB, 48 JlHCKpeT

HblX BXOJlOB H 48 .llHCKpeTHblX Bbl-
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XOJlOB. qeJIOBeKO-MaIIIHHHbIH HH

Tep<Pei1c peaJJH30BaH Ha 6a3e na

HeJIH onepaTopa, HMeIOmeif lJeTbI

pexcTpallelJHhIH JlHCIIJleH " 42 KJJa

BHIIIH, s TOM lJHCJle umpposbre. CH

cTeMa o6nanaeT pa3BHTOH nHarHo

CTHKoif, BKJllOlJaH 3JleKTpOHHYIO 3a

IUHTY .nsHraTenei1 Hacocos H pa3na

TOlJHbIX TeJie)KeK. TipenyCMOTpeH 

BblBOJl CBbIIIIe 60 JlHarHOCTHlJeCKHX 

coo6rueHHH. TiporpaMMHOe o6ecne

'!eHHe peaJJH30BaHo Ha cneuttann-

3HposaHHOM H3hIKe STL c np11MeHe

HHeM CHCTeMbl nporpaMMHpOBaHHH 

ProSys. I1pH pa3pa6oTKe npo

rpaMMHoro o6ecnelJeHHH 6oJJbIIIoe 

BHHMaHHe yneJIHJIOCb KoppeKTHOMy 

BbIXOJlY H3 B03MO)l(Hb!X asapHHHbIX 

OTKa30B TeXHOJIOrH'leCKOro o6opy

JlOBaHHH. Ehrna coJnaHa na6opa

TopHaH MOJleJlb CHCTeMbl H npose

neHbl WHpOKOMaCIIITa6Hbie TeCTO

Bbie HCIIb!TaHHH. TaKOH IIOJlXOJl no-

3BOJIH~T .llOCTHlJb Bb!COKOH CTeIIeHH 

roTOBHOCTH H IIOBbIIIIeHHOH 3KCIIJJY

aTaUHOHHOH Ha,lle)KHOCTH. 

CHHTbIH Ha :ny TeMy BH.neo

tPHJibM HCIIOJib3YeTCH B yqe6HOM 

npouecce. Mb! HCIIOJlb3yeM H BH

JJ,eo<PHJlbMbl senyruHx 3ananHhix 

qmpM no aBTOMaTH3aIJHH TeXHOJJO

fHlJeCKHX npoueccoB B CeJlbCKOM 

X03HHCTBe, B TOM 'IHCJ!e IIO aBTOMa

TH3aUHH H po60TH3aUHH MOJIOlJHO

ro CKOTosoncTBa. Pe3ynhTaTbI pa3-

pa6oTaK HCIIOJ!b3YIOCH H npH IIOCTa

HOBKe na6oparnpHbIX pa6oT. Cneny
IOIUHM ypOBHeM COBepweHCTBOBa

HHH npoeKTHpOBaHHH H o6ylJeHHH 

JlOJI)l(HO CTaTb HCIIOJlb30BaHHe co

speMeHHblX CHCTeM nporpaMMHpO

BaHHH H BH3yaJIH3aUHH, T.H. 

SCADA. TipHMeHemie SCADA no-

3BOJJHT He TOJlbKO 3HalJH:TeJibHO co

KpaTHTb TpynoeMKOCTb pa3pa60T

KH nporpaMMHOro o6ecneqeHHH, HO 

H IIOJJYYHTb HHCTpyMeHTaJJbHYIO 

cpeJJ.y JJ,JIH C03JJ,aHHH HHTerp11po

BaHHblX ACY. 

KoMIIhIOTep B npaMbIWJleHHOM 11 

OtPHCHOM HCIIOJIHeHHH H OCHOBaH

Hbie Ha HeM ACY pa3JIH'IHhIX ;pos

Heif CTaHOBHTCH Heofo. lJlHMbIM 3Jle

MeHTOM ycneIIIHO tPYHKIJUOHHpyIO

ruero npoH3BO!lCTBa. TeMnbI 3THX 

nepeMeH 3aBHCHT OT KaYeCTBa IIOJl

fOTOBKH 6ynyrunx cneunaJIHCTOB. 

OnbIT nocnenHnx neT noKa3bIBal!T, 

qrn BbIIIYCHHKH EATY, H3YYHB oc

lIOBbI Kypcos ACY TTI " ACYTI, crn

HOBHTCH IIpOBOJlHHKaMH HOBbIX HJleH 

Ha npOH3BOJlCTBe. 0'1eBHJlHO, lJTO 

yxo.n OT «3aTpaTHOH» 3KOHOMHKH 

B03MO)l(eH TOJlbKO Ha 6a3e BOcmna

HHH cneuttaJIHCTOB c HOBOH IICHXOJIO

rnei1 H HOBbIMH H.lleHMH. Heo6xonH

MO pa30pBaTb nopOYHblH Kpyr He3$

cpeKTHBHOro npOH3BOJlCTBa " o6yc

JIOBJJ eH HOro 3THM OTCYTCTBHH 

cpeacTB Ha era Mo.nepnnauttIO. 


