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BBE,[l;EHHE 

IIporpaMMa-MHHHM)'M KaH.n:w.n:aTcKoro 3K3aMeHa no cnel(HaJihHOCTH 05.13.06 
«ABTOMaTH3al(H51 H ynpaBJieHHe TeXHOJiorwqecKHMH npol(eccaMH H npOH3BO.LJ:CTBaMH 

(HH<popMaTHKa H BblqHCJIHTeJibHa51 TeXHHKa)» pa3pa6oTaHa c l(eJibIO o6ecneqeHH51 

no.n:roTOBKH HayqHI>IX H HayqHo-ne.n:arorwqecKHX Ka.n:poB H arrecTal(HH HayqHI>IX H 

HayqHo-ne.n:arorwqecKHX Ka.n:poB BbICIIIeii KBaJIHcpHKal(HH B COOTBeTCTBHH c 

HoMeHKJiarypoii cnel(HaJihHOCTeii HayqHI>IX pa6oTHHKOB, yTBep)K.LJ:eHHoii 

pecny6JIHKaHCKHM opraHOM HCnOJIHHTeJibHOM BJiaCTH, o6ecneqHBaIOII(HM 

cpopMHpOBaHHe H peaJIH3al(HIO rocy.n:apCTBeHHOM noJIHTHKH B ccpepe o6pa30BaHH51 H 

HaYKH. 

1. TIPOrPAMMA-MHHHMYM KAH,[l;H,[l;ATCKOro 3K3AMEHA no 
CTIE:QHAJibHOCTH 05.13.06 

1.1. OcuoBbI Teopuu ynpanneuuSI 

OcHOBHI>Ie noH51TH51 TeopHH ynpaBJieHH51: l(eJIH H npHHI(HnhI ynpaBJieHH51, 

.LJ:HHaMwqecKHe CHCTeMhI. MaTeMaTHqecKoe onwcaHHe o6oeKTOB ynpaBJieHH51: 

npocTpaHCTBO cocT05IHHM, nepe.n:aToqHbie cpyHKI(HH, CTPYKTYPHI>Ie cxeMhI, OcHOBHbie 

3a.n:aqw TeopHH ynpaBJieHH51: cTa6HJIH3al(H51, cJie)KeHHe nporpaMMHoe ynpaBJieHHe, 

onTHMaJibHOe ynpaBJieHHe, 3KC'IpeMaJibHOe peryJIHpoBaHHe. KJiaCCHcpHKal(H51 CHCTeM 

ynpaBJieHH51. ABTOMaTHqecKHe H aBTOMaTH3HpOBaHHbie CHCTeMbI yrrpaBJieHH51 (ACY) 

TexHoJiorwqecKHMH npol(eccaMH (TIT) H npoH3BO.LJ:CTBaMH. OcHOBHhie no.n:xo.n:I>I K 

aHaJIH3Y H CHHTe3y aBTOMaTHqecKHX H aBTOMaTH3HpOBaHHbIX ynpaBJI51eMbIX CHCTeM. 

CTpyKTYPhI CHCTeM ynpaBJieHH51: pa30MKHYTI>Ie CHCTeMbI, CHCTeMbl c o6paTHOM 

CB513bIO, KOM6HHHpOBaHHbie CHCTeMbI. ,ll;HHaMHqecKHe H CTaTwqecKHe xapaKTepHCTHKH 

CHCTeM yrrpaBJieHH51: nepeXO.LJ:Ha51 H BeCOBa51 cpyttKI(HH H B3aHMOCB513b, qacTOTHbie 

xapaKTepHCTHKH. TwnoBbie .LJ:HHaMwqecKHe 3BeHh51 HX xapaKTepHCTHKH. 

lIOH51THe 06 ycToifqHBOCTH CHCTeM ynpaBJieHH51. y CToifqHBOCTb no JTu:nyHoBy, 

acHMIITOTHqecKa51, 3KCnoHeHI(HaJibHa51 ycToifqHBOCTb. y CToifqHBOCTb no nepBOM)' 

npH6JIH)KeHHIO. <l>yHKI(HH JTu:nyHoBa. TeopeMbI 06 ycToifqHBOCTH H HeycToifqHBOCTH. 

y CToifqHBOCTb JIHHeMHbIX CTal(HOHapHbIX CHCTeM. KpHTepHH JTu:nyHoBa, 

fueHapa-llhmapa, f'ypBHI(a, Mwxaii:JioBa. Y cToifqHBOCTb JIHHeMHhIX HecTal(HOHapHI>IX 

cHcTeM. MeTO.LJ: cpaBHeHH51 B TeopHH ycToifqHBOCTH: JieMMhI f'poeyoJIJia-EeJIJIMaHa, 

EwxapH, HepaBeHCTBO 1IanJibffHHa. y CToifqHBOCTb JIHHeMHbIX CHCTeM c o6paTHOM 

CB513bIO: KpHTepwii Haii:KBHCTa, 6oJiornoii K03cpcpHI(HeHT ycwJieHH51. 

MeTO.LJ:bl CHHTe3a o6paTHOM CB513H. 3JieMeHTbl TeopHH CTa6HJIH3al(HH 

YnpaBJI5IeMOCTb, Ha6JI10.n:aeMOCTh, cTa6HJIH3HpyeMocTb. ,ZfyaJioHOCTb ynpaBJI51eMOCTH H 
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tta6mo.n:aeMOCTH. KattoHnqecKne cpopMbI. JintteiiHa51 cTa6mrn3a:U:H51. CTa6nJIH3a:U:~ no 

COCT051HHIO, no BblXO,n:y. Ha6JIIO,l(aTeJIH COCT051T ,[(ncpcpepeH:u;HaTOpbI. 

KaqecTBO npo:u:eccoB ynpaBJieHH51 B JIHHeMHbIX .n:nttaMnqecKHX cncTeMax. 

I1oKa3aTeJin KaqecTBa nepexo.n:HoIX npo:u:eccoB. MeTo,n:oI o:u;eHKH KaqecTBa. KoppeKQH51 
CllCTeM ynpaBJieHH51. 

YnpaBJiettne npn .n:eiicTBHH B03MYIQeHnii. Pa3JIHqHb1e THno1 B03MYIQettnii: 

onepaTopttbie, Koop,n:nHaTHhie. H1rnapnaHTHbie cncTeMbI. BoJIHOBoe B03MYIQettne. 

HeBOJIHOBoe B03MYIQettne. MeTo,n: KBa3Hpac:r:u:enJieHH51. CJie,n:51:r:u:ne cncTeMhI. 

PeJie:iitta51 o6paTHa51 CB513b: anre6panqecKne n qacTOTHbie MeTO.l(bI nccJie,n:oBaH~. 

CTa6HJIH3a:U:H51 peryJI51TopoM nepeMeHHoii CTPYKTypo1: CKaJI51pHoie n BeKTOpHoie 
CKOJib351IQHe pe)l(llMbl. 

YttnBepcanbHbIM peryJI51TOp (cTa6nJin3aTop Hycc6ayMa). 

A6cOJIIOTHa51 ycToiiqHBOCTb. reoMeTPHqecKHe ll qaCTOTHbie KpHTepnn 

a6coJIIOTHoii ycToiiqnBOCTH. A6coJIIOTHa51 cTa6nJIH3a:U:H51. A.n:anTHBHoie cncTeMoI 

CTa6HJIH3a:U:HH: MeTO,l( CKOpOCTHOro rpa.n:neHTa, MeTO,l( :u:eneBbIX HepaBeHCTB. 

YnpaBJiettne B ycnoBH5IX tteonpe.n:eneHHOCTH. Ilo3HTHBHbie ,n:nHaMn1:1ecKHe 

CllCTeMbI OCHOBHbie onpe,n:eJieHH51 ll CBOMCTBa, CTa6HJIH3aQH51 n03llTHBHbIX CllCTeM npn 

tteonpe,n:eJieHHOCTH. 

AttaJIHTnqecKoe KOHCTpynpoBattne. H,n:eHTHcpnKa:U:H51 ,n:nttaMnqecKHX cncTeM 

3KCTpeMaJibHbie peryJI51TOpbI - caMOOnTHMH3a:U:H51. 

KnaccncpHKa:U:H51 ,l(llCKpeTHbIX CllCTeM aBTOMaTnqecKoro ynpaBJieHH51. 

YnpaBneHH51 HMnynhCHbIX cncTeM BO BpeMeHHoii o6JiaCTH. Pa30MKttyToie cncTeMbI. 

Onncattne nMrryJihCHoro ::meMeHTa. llMnyJihCHa51 xapaKTepncTnKa npnBe,n:eHHoii 

ttenpepornttoii qacTH. 3aMKttyTbie cncTeMbI. YpaBHeHH51 pa30MKHYThIX n 3aMKHYThIX 

HMIIYJibCHblX CllCTeM OTHOCHTeJibHO perneT1:1aTblX cpyHK:U:HM. ,[(ncKpeTHbie CllCTeMbl. 

ZET-npeo6pa3oBattne perneT1:1aToIX cpyttK:U:HM H ero cBoiicTBa. 
I1epe,n:aToqHa51, nepexO,l(Ha51 ll BeCOBa51 cpyHK:U:llll HMnyJioCHOM CllCTeMbl. 

KnaccncpnKa:U:H51 cncTeM c ttecKOJioKHMH HMnyJihCHbIMH 3JieMeHTaMH. MttoroMepHbie 

HMIIYJioCHoie cncTeMhI. Onncairne MHoroMepHoIX HMIIYJioCHbIX cncTeM c noMOIQbIO 

npocTpaHCTBa COCT051HHM. 
Y cToiiqnBoCTo .n:ncKpeTHbIX cncTeM. Hccne,n:oBattne ycToiiqnBOCTH no nepBOMY 

np116JIH)l(eHHIO, MeTo,n: cpyttK:U:Hii Jl5IrryttoBa, MeTo,n: cpaBHeHH51. TeopeMoI 06 

y CToiiqnBoCTH: KpHTep11M: lllopa-Kytta. C11HTe3 .n:11cKpeTHoro peryJI51Topa no 

COCT05IHHIO 11 no BbIXO.l(y, np11 HaJI11q1111 B03MyIQeHHM. 

3JieMeHTbl Teop1111 peaJIH3a:U:Hll .n:irnaMnqeCKHX CllCTeM. 

KottcepBaTHBHbie ,n:nHaMn1:1ecKne c11cTeMbI. 3JieMeHToI Teopnn 6ncpypKa:u:nn. 
OcttOBHbie BH.l(oI HenntteM:ttocTeli B c11cTeMax yrrpaBJieHH51. MeTO.l(oI 

IiCCJie,l(OBaH~ noBe,n:eHH51 HeJIHHeHHbIX CllCTeM. 

ABTOKOJie6aHH51 HeJIHHeiiHoIX cncTeM, OT06pa)l(ett11e A. IlyattKape, cpyttKQH51 

noc.rre,n:oBa~, ,n:11arpaMMa JlaMeppe51. Op611TaJihHa5I ycToiiqnBOCTb. TeopeMbI 06 
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ycToii1:111BocT11 npe,n:eJibHhIX :U:RKJIOB: AH.n:poH0Ba-B11rra, KeH11rca. Cy:rn;ecTBOBaH11e 

npe,n:eJibHhIX u;11KJI0B: TeopeMbI EeH,n:HKCOHa, ,z:::t;ronoKa. 

,z:::t;mp<flepeHu;HaTOpbI BblXO,n:a .IJ:HHaMH1:1eCKOH CHCTeMbl. 

rna,n:KHe HeJIHHeMHbie .IJ:RHaMH1IeCKHe CHCTeMbl Ha IIJIOCKOCTH: aHaJIH3 

y npaBJI5.CeMOCTH, Ha6JIIO,n:aeMOCTH, CTa6HJIH3HpyeMOCTH H CHHTe3 o6paTHOH 

y npaBJieHHe CHCTeMaMH c IIOCJie,n:eiiCTBHeM. 

Knacc11<i_J11Kau;1151 OIITHMaJibHbIX CHCTeM. 

MaKCHMYMa I1oHTp5.CrHHa. ,z:::t;11HaMH1:IeCKOe 

CHHryJI5.CpHO-B03MYIII;eHHblMH 

CTa6HJIH3al(H5.C. 

CHCTeMaMH. 

3a.n:a1:111 OIITHMH3al(HH. IlpHHI(HII 

nporpaMM11poBaH11e. Y npaBJieH11e 

H2-Hoo-cTa611n113au;115I. Minimax-

HrpoBoii II 0 .IJ:X 0 .IJ: K cTa611n113au;1111. B116pau;110HHa5.C CTa6HJIH3al(H5.C. 

3BpHCTH1:1eCKHe MeTO.IJ:bl CTa611JI113au;1111: HeiipoceTH, pa3MbITbie MHO)l(eCTBa, 

HHTeJIJieKTYaJibHOe ynpaBJieHHe. 

1.2. 3a,LJ;a'IU " MeTO,ll;bl ODTHMH33U:HH 

IlocTaHOBKa 3a,n:a1:1 MaTeMaT111:1ecKoro nporpaMMHpOBaHH5.C. 0IITHMH3al(HOHHblH 

rro.n:xo.n: K rrpo6neMaM yrrpaBJieHH5.C TexHonor111:1ecKHMH rrpou;eccaMR 

rrpOH3BO.IJ:CTBeHHbIMH CHCTeMaMH. ,z:::t;orryCTHMOe MHO)l(eCTBO H u;eJieBa5.C <PYHK:U:H5.C. 

<I>opMbI 3arr11c11 3a,n:a1:1 MaTeMaT111:1ecKoro rrporpaMM11poBaH115.C. Knacc11<i_J11Kau;1151 3a,n:a1:1 

M aTeMaTH1IeCKoro rrporpaMMHpOBaHH5.C. 

IlocTaHOBKa 3a,n:a1:111 JIRHeiiHoro rrporpaMM11poBaH115.C. CTaH,n:apTHa5.C 11 

KaHOHH1IeCKa5.C <i_JopMbl 3aIIHCH. ,z:::t;onyCTHMbie MHO)l(eCTBa H OIITHMaJibHbie perueHH5.C 

3a,n:a1:1 JIRHeiiHoro rrporpaMM11poBaH115.C. BornyKJII>Ie MHO)l(eCTBa. Y CJIOBH5.C 

cy:rn;ecTBOBaHH5.C H CBOHCTBa OIITHMaJibHbIX perneHHH 3a,n:a1:111 JIHHeiiHoro 

rrporpaMMRpoBaHR5.C. OrropHI>Ie perneHH5.C c11cTeMhI JIHHeiiHhIX ypaBHeH11ii. CBe,n:eH11e 

3a,n:a1:111 JIHHeiiHoro nporpaMMHpOBaHH5.C K .IJ:HCKpeTHOH OIITHMH3al(HH CHMIIJieKC-MeTO.IJ:. 

Teop1151 ,n:BoiicTBeHHOCTH B JIRHeiiHoM nporpaMM11poBaH1111. ,z:::t;BoiicTBeHHbie 

3a,J:a1IH. reoMeTp111:1eCK35.C HHTepnpeTal(H5.C .IJ:BOHCTBeHHbIX rrepeMeHHbIX 3aBHCHMOCTb 

OIITHMaJibHbIX perneHHH 3a,n:a1:111 JIHHeMHOro nporpaMMHpOBaHH5.C OT rrapaMeTpOB. 

Heo6xo,n:HMbie ycJIOBH5.C OIITHMaJibHOCTH B HeJIHHeMHbIX 3a,n:a1:1ax 

•• taTeMaTw:1ecKoro nporpaMMHpOBaHH5.C. JloKaJibHbIH H rrro6arrbHbIH 3KCT}JeMYM. 

Heo6xo,n:11MD1e ycnoBH5.C 6e3ycrroBHoro 3KCTpeMYMa .n:11<flcpepeHu;11pyeMDIX <PYHK:o:Rii. 

Heo6xo ,n:11MDie ycrroBH5.C 3KCTpeMYMa .n:11<fJ<i_JepeHu;11pyeMoii <PYHK:U:HH BhirryKJioM 

•. moA(eCTBe. Heo6xo,n:11MI>1e ycrroBR5.C KyHa-TaKKepa. 3a.n:a1:111 ycrroBHOM 3KCTpeMJMe 11 

_.1ero.J ~rnO)l(HTerreii JiarpaH)l(a. 

B hrnyKJibie <flyHKu;HH 11 HX CBOHCTBa. IIocTaHOBKa 3a,n:a-q11 BbirryKJioro 

rrporpa~iMHpOBaHH5.C H <i_JopMbI HX 3aIIHCH. IlpocTeMIIIHe CBOHCTBa OIITHMaJibHbIX 

perneHHii. Heo6xo,n:HMI>Ie 11 .n:ocTaT01:1Hhie ycrrosH5.C 3KCTpeMYMa .n:11<P<flepeHu;11pyeMoii 

Bhlll)'K.ii:oii <PYHK:U:HH Ha BblrryKJIOM MHO)l(eCTBe 11 11x rrp11MeHeH11e TeopeMa Y,n:3al3hI. 
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TeopeMa KyHa-TaKKepa u ee reoMerpu11ecKaH HHTepnpeTau,uH. OcHOBbI Teopuu 

,UBOHCTBeHHOCTU B BoinyKJIOM nporpaMMUpOBaHUU JluHeHHOe nporpaMMUpOBaHue KaK 

l:JaCTHbIH CJIYl:JaH BoinyKJioro. IloHHTUe 0 . HerJia,r:t;KOH BoinyKJIOH OTITUMU3au,uu. 

Cy6.n:mpcpepem~uan. 
KnaccucpuKai~uH MeTO,D;OB 6e3ycnoBHOH onTuMu3au,uu. CKopocTu cxo.n:uMocTu. 

MeTO,ll;bl nepBoro nopH,r:t;Ka. rpa.n:ueHTHble MeTO,ll;bl. MeTO,ll;bl BTOporo nopH,D;Ka. MeTO,ll; 

lliIOTOHa u ero Mo.n;ucpuKau,uu. KBa3UHbIOTOHOBCKHe MeTo,r:t;I>I nepeMeHHOH MerpuKu. 

M eTO,D;bI conpH)l(eHHI>IX rpa.n:ueHTOB. KoHe11Ho-pa3HOCTHaH annpoKcuMau,uH 

rrpou3BO,D;HbIX. K0He11Ho-pa3HOCTHI>Ie MeTO,D;bI. MeTO,D;bI ttyJieBoro nopH,D;Ka. MeTO,D;bI 
rroKoop.n:uttaTHoro cnycKa, XyKa-,[()l(uBca, conpH)l(eHHhIX ttarrpaBJiettu:H:. MeTO,D;bI 
;:i:ecpopMupyeMDIX KOHcpurypau,u:H:. CuMnJieKCHI>Ie MeTO,D;bI. 

OcHOBHI>Ie rrowo.n:o1 K perneHuIO 3a.n:a11 c orpaHu11eHuHMH. KnaccucpuKau,uH 3a.n;a11 

H MeTO,r:t;OB. MeTO,r:t;hI npoeKTupoBamrn. MeTo,r:t; npoeKu,uu rpa.n;ueHTa. MeTo,r:t; ycnoBHoro 

rpa.n:ueHTa. MeTO,ll;bI cBe,D;eHuH 3a.n:a11 c orpaHH1IeHHHMu K 3a.n:a11aM 6e3ycnoBHOH 
orrTuMu3au,uu. MeTO,D;DI BHernHux u BHyTpettttux rnTpacpHI>IX cpyttKu,u:H:. Crreu,uanbHI>Ie 

MeTO,D;bI pernettuH 3a.n:a11 ycnoBHOH onTHMH3au,uu. KoM6uttupoBaHHbIH MeTO,D; 

rrpoeKTupoBaHuH u rnTpacpHoIX cpyHKu,u:H:. MeTo,r:t; 3epKaJII>HhIX nocTpoeHuli. MeTO,D; 

CKOJib3HI1J,ero .n:onycKa. 

3a.n:a11u cToxacTu1:1ecKoro nporpaMMupoBaHuH. CToxacTu11ecKHe 

KBa3urpa.n:ueHTHDie MeTO,ll;bI. IlpHMI>Ie u HerrpHMI>Ie MeTO,D;bI. MeTo,D; rrpoeKTupoBaHHH 
CTOXaCTU1IeCKHX KBa3Hrpa.n:ueHTOB. MeTO,ll;bl CTOXaCTU1IeCKOH anrrpoKCUMau,uu. 

MeTO,r:t;hI c onepau,ue:H: ycpe.n:HeHuH. MeTO,r:t;hI CJIYl:JaHHoro noucKa. CToxacTu11ecKue 

3a.n:a11u c orpaHutieHHHMH BepoHTHOCTeH npupo.n:o1. CToxacTu1:1ecKue pa3HOCTHI>Ie 

.. 1eTO,D;hI. MeTO,D;hI c ycpe.n:ttettueM ttarrpaBnettu:H: crrycKa. Cneu,uanI>HI>Ie npueMI>I 

perynupoBKu rnara. 
MeTO,D;bI u 3a.n:a11u .n:ucKpeTHoro rrporpaMMupoBaHuH. 3a.n:a11u u,eno11ucneHHoro 

:nrneHHOro rrporpaMMupoBaHHH. MeTO,ll;bl OTCel:JeHUH roMopu. MeTO,ll; BeTBeH u rpaHUD,. 

3a.n:a1:1a 0 Ha3Ha1IeHUHX. BeHrepCKUH anropuTM. 3a.n;a11u OTITUMU3au,uu Ha ceTHX u 

rpacpax . 

1.3. 3a)J;aqu u MeTO)J;hI npunHTHH pemeuuu 

IlocTaHOBKa 3a.n;a11 npuHHTUH perneHUH. KJiaccucpuKaD,HH 3a.n;a11 rrpHHHTUH 

perneHHli. 3TarrI>I perneHuH 3a.n;a11. 3KcnepTHDie npou,e.n;ypo1. 3a.n;a11u ou,eHuBaHuH. 

A.1ropuTM 3KcnepTH3hI. MeTO,D;bI rrony11eHuH 3KcnepTHOH uHcpopMau,uu. lliKaJIDI 
u3~1epettu:H: , MeTO,D;bI 3KcnepTHI>IX H3Mepettu:H:. MeTO,D;hI onpoca 3KcnepTOB, 
xapaKTepucTHKH 3KcnepToB. MeTO,D;hI o6pa6oTKu 3KcnepTHOH uttcpopMau,uu, ou,eHKa 

KO~meTeHTHOCTH 3KCrrepTOB, ou,eHKa corJiaCOBaHHOCTH MHeHHH 3KCrrepTOB. 
MeTo.n: cpopMupoBaHHH ucxo.n:ttoro MHO)l(eCTBa aJII>TepHaTHB. Mopcponoru1:1ecKHH 

atta.i:u3. 
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MeTO,L(bI MHoroKpHTep1rn.JihHOM ou;eHKH a.JibTepHaTHB. K.rraccmpHKau;m1 MeTo,n:oB. 

MHo)KeCTBa KOMIIpOMHCCOB H cornacm1, IIOCTPOeHHe MHO)KeCTB. <l>yHKD;IUI IIOJie3HOCTH. 

AKcH0MaTw1ecKHe MeTO,L(bI MHoroKpHTepHa.TibHOM ou;eHKH. Ilp.HMbie MeTO,L(bI 

~rnoroKpHTepHa.TibHOM ou;eHKH a.JibTepHaTHB. MeTO,L(bI HOpMa.TIH3a:U:HH KpHTepHeB. 

X apaKTepHCTHKH rrpHopHTeTa KpHTepHeB. IIocTynHpyeMhie rrpHH:U:HIIbI orrTHMa.JibHOCTH 

(paBHOMepHOCTH, crrpaBe,L(JIHBOM ycTyrrKH, r.JiaBHOro KpHTepH51, JieKCHKOrpaqmLieCKHH) . 

.MeTO,L(bI arrrrpoKCHMa:U:HH cpyHK:U:HH rrorre3HOCTH. ,[(epeBb.H perneHHM. MeTO,L(bI 

KOMIIeHcau;HH. MeTO,L(bI rroporoB HecpaBHHMOCTH. ,[(Ha.JioroBbie MeTO,L(bI rrpHH.HTH.H 

perneHHM. 

IIpHH.HTHe perneHHM B ycrroBHIDC tteorrpe.n:erreHHOCTH. BH.Il:hI Heorrpe.n:erreHHOCTH. 

CTaTHCTHLJeCKHe Mo.n:errH rrpHH.HTH51 perneHHM. MeTO,L(bI rrro6a.JII>Horo KpHTepH.H. 

KpHTepHH Eaiieca-Jiarrrraca, fepMeiiepa, EepttyrrrrH- Jiarrrrac, MaKCHMHHHbIM (Ba.Jio.n:a), 

~rnHHMaKcHoro pHcKa C3BH,L()Ka, fypBHu;a, Xo,n:)Keca-JleMaHa H .n;p. 

HeLieTKHe MHO)KeCTBa. OcHOBHI>Ie orrpe.n:erreHH51 H orrepau;HH Ha.n; HeLJeTKHMH 

•. rno)KeCTBaMH. HeLieTKoe Mo.n:errHpoBaHHe. 3a.n;aLIH MaTeMaTHLJecKoro 

rrporpaMMHpoBaHH.H rrpH HeLJeTKHX Hcxo,n;HI>IX ycrroBH51X. IIocTaHOBKH 3a.n;aLIH Ha 

OCHOBe pa3JIHLJHbIX rrpHH:U:HIIOB OIITHMa.JibHOCTH. HeLieTKHe OTHOIIIeHH.H, orrepau;HH Ha,L( 

OTHOIIIeHH.HMH, CBOMCTBa OTHOIIIeHHM. IlpHH.HTHe perneHHM rrpH HeLJeTKOM OTHOIIIeHHH 

rrpe,n:IIOLJTeHHM Ha MHO)KeCTBe a.JibTepHaTHB. IlpHH.HTHe perneHHM rrpH HeCKOJibKHX 

OTHOIIIeHHIDC rrpe.n:rroLJTeHH51. 

CBoiicTBa cJIO)KHbIX CHCTeM. OcHOBHbie npHH:U:HIIbI CHCTeMHoro rro.n;xo.n:a, ou;eHKe 

COCT05IHH51 H yrrpaBJieHHIO CJIO)l(HblMH CHCTeMaMH. Cna6oCTPYKTYPHPOBaHHbie 3a,n;aLIH 

ynpaBJieHH.H, MeTO,L(bI H CHCTeMbI rrpHH51TH51 yrrpaBJieHLieCKHX . perneHHM. 

I1FrrerrrreKTYa.JII>Hbie yrrpaBJI5IIOru;He CHCTeMbI. HeLieTKOe a,n:arrTHBHOe yrrpasrreHHe. 

_JeTO,L(bI cHHTe3a CAY c HeLJeTKHMH peryrr.HTopaMH. IlpHH:U:HII ,n:ByxKaHa.JihHOM 

IIBBapHaHTHOCTH. 

MHoroKpHTepHa.JibHI>Ie 3a.n;aLJa yrrpaBneHH51. 

1.4. liml>0pMau;uouuoe o6ecneqeuue npou;eccos aBTOMaTuJau;uu 

IIoHHTHe .n:aHHbIX, CHCTeMI>I .n:aHHhIX. 06oeKTbI .n;aHHbIX. ATPH6yTI>I o6oeKTOB. 

3HaLJeHIDI .n:aHHbIX. H.n:eHTHqmKaTopI>I o6oeKTa .n:aHHhIX, KJIIOLieBI>Ie 3JieMeHTbI .n;aHHbIX. 

IloH5ITHe 3arrHcH ,n:aHHbIX. <l>alirro1 ,n:aHHbIX. Ea3I>I ,n:aHHbIX. Tpe6oBaHH.H, 

npe.::i:o.HBJI51eMbie K 6a3aM ,n:aHHbIX. Pacrrpe,n:erreHHbie 6a3bI ,n:aHHbIX. 

M o .n;errH ,n:aHHbIX. Perr.H:U:HOHHa.H Mo,n:errb .n:aHHI>IX. CeTeBa.H Mo,n:errh ,n:aHHbIX. 

H epapxHLiecKa.H Mo,n:erro ,n:aHHbIX. B3aHMOCB513H Me)K.n:y o6oeKTaMH aTpH6yTaMH. 

,[(OKYMeHTO-OpHeHTHpoBaHHbie, KJIIOLJ-3HaLJeHHe, KOJIOHOLJHbie, rpacl>OBbie 

•• rn..:reJIH .n:aHHbIX. 
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CttcTeMhI yrrpaBrreHH.H 6a:mMH ,n:aHHhIX. Oco6eHHOCTH yrrpaBrreHH.H 

pacrrpe.n:erreHHblMH 6a3aMH ,n:aHHbIX H CHCTeMbl yrrpaBrreHH.H pacrrpe.n:erreHHbIM 6a3aMH 

,n:aHHhIX. CTaH,n:apTbI Ha o6MeH ,n:aHHhIMH Me)l(.n:y rro,n:cttcTeMaMH ACY. 

IlpoeKTHpOBaHHe 6a3 ,n:aHHbIX. )lill3HeHHbIH U:HKn 6a3bl ,n:aHHbIX. 
KoHu:errTyanbHa.H Mo,n:enh. JiorttqecKa.H Mo,n:enh. CnoBaptt ,n:aHHhIX, HX Ha3HaqeHtte, 

HHTerpttpoBaHHbie H He3aBHCHMhie cnoBaptt ,n:aHHhIX. Yrrop.H,n:oqeHtte KaHOHttqecKHX 

crpyKryp. CttHTe3 rrorttqecKHX crpyKTYP rroKanbHhIX H pacrrpe.n:erreHHhIX 6a3 ,n:aHHhIX. 

5:13bIKH, HCIIOJih3yeMbie B 6a3ax ,n:aHHbIX. 5:13blKH OIIHCaHH.H ,n:aHHbIX. 5:13blKH 

MaHttrrynttpoBaHH.H ,n:aHHhIMH. YpoBHH a6cTpaKU:HH M.H orrttcaHH.H ,n:aHHhIX. 

0,n:Hopo,n:Hble H Heo,n:Hopo,n:Hble CHCTeMbl, HX apXHTeKTYPbI. MeTO.ll:bl rrocrpoeHH.H 
pacrrpe,n:eneHHhIX 6a3 ,n:aHHhIX «CBepxy BHH3» H «CHH3Y BBepx». Pacrrpe,n:erreHtte rryTeM 

cpparMeHTaQHH. ropH30HTaTihHa.H H BepTHKaTibHa.H cpparMeHTaQH.H. IJpaKTHqecKHe 

acrreKThI rrpttMeHeHH.H cpparMeHTaU:HH B peanbHhIX 6a3ax ,n:aHHhIX. Pacrrpe.n:erreHtte 

rryTeM Tttpa)l(ttpoBaHtt.H. Mo.n:errtt Tttpa)l(ttpoBaHH.H ,n:aHHhIX: o,n:HoBpeMeHHoe 
o6HOBJieHHe ( c yrrpaBJieHHeM rrapanneJIH3MOM), pacrrpocTpaHeHHbie o6HOBJieHH.H, 

3arrnaHHpOBaHHa.H CHHXpOHH3au:m1 .n:y6JIHKaTOB TOJibKO .ll:Jl.H qTeHH.H. 

IlopTaTHBHbie I1K H M06HJibHbie cpe,n:CTBa BblqHCJIHTeJibHOH TeXHHKH. Ilpo6rreMa 

o6ecrreqeHH.H HerrpOTHBOpeqHBOCTH E,ZJ; Me)l(.n:y HX KOMIIOHeHTaMH, rro.n:.n:ep)l(HBaeMblMH 

Ha M06HJibHbIX ycTpOHCTBaX H B CTaU:HOHapHbIX CHCTeMax. Pacrrpe,n:erreHHa.H o6pa60TKa 
3arrpocoB rrpH HCIIOJib30BaHHH M06HJibHbIX ycTpOHCTB. 0TKa3bl H BOCCTaHOBJieHHe. 
qeJIOBeKO-MaIIrnHHbie HHTepcpeHCbI. IlpHMepbI rrpHJIO)l(eHHH M.H M06HJibHOro 

yrrpaBJieHH.H HHcpopMau:HeH. 

1.5. IlporpaMMHoe o6ecneIIeuue ACY 

OpraHH3au:m1 rrporpaMMHoro o6ecrreqeHH.H ACY. TexHorrorHH crpyKrypHoro H 

o6oeKTHBHO-OpHeHTHpOBaHHOro rrporpaMMHpOBaHH.H. 

KoHCrpyttpoBaHHe THIIOB ,n:aHHbIX. 11HKarrcyJI.HU:H.H ,n:aHHbIX H MeTO,n:OB HX 

o6pa6oTKH B Knaccax o6oeKTOB. HepapXH.H KnaccoB. lia30Bhie H rrpott3BO.ll:Hhie KrracchI. 

IlpocToe H MHO)l(eCTBeHHoe Hacne,n:oBaHtte. Ileperpy3Ka MeTo,n:oB H orrepau:Hii 
o6pa6oTKH ,n:aHHhIX B Knaccax o6oeKTOB. A6cTpaKTHhie KrracchI. IlorrHMopcpHa.H 
o6pa6oTKa ,n:aHHbIX. BHpTyarrbHhie HHTepcpeHCbI. IlapaMeTpH3aU:H.H THIIOB ,n:aHHbIX B 

Knaccax H <PYHKu:H.HX. THIIOBbie crpyKrypbl OIIHCaHH.H a6cTpaKTHblX ,n:aHHbIX (MaCCHB, 

cTeK, oqepe,n:h, ,n:BoHqHoe ,n:epeBo ). IIporpaMMttpoBaHtte MaTeMaTttqecKHx CTPYKTYP 

(MarpHU:hI H KOHeqHbie rpacpb1). MeTo,n:hI rrporpaMMHOH o6pa6oTKH ,n:aHHhIX. 11TepaU:H.H 

H peKypCH.H. CopTttpoBKa H rroHcK. KpHrrToo6pa6oTKa H C)l(aTHe ,n:aHHhIX. 
IlepequcneHHe H yrrop.H,n:oquBaHHe KoM6HHaTopHbIX o6oeKTOB. BBo,n:-Bhrno.n: ,n:aHHhIX. 

06pa6oTKa cpaHJIOB. 
TeXHorrorHH rrporpaMMHpoBaHH.H. MeTo,n:HqecKHe H HHCTpyMeHTanbHhie 

cpe,n:cTBa pa3pa6oTKH Mo.n:yrrhHoro rrporpaMMHoro o6ecrreqeHH.H ACY. KoMIIHJI.HU:H.H H 
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pe.ri:aKTHpoBamie cml3eii. BepmpHKau:m1 H oTrra.ri:Ka nporpaMMhI. ABTOMaTH3au;m1 

pa3pa6oTKH nporpaMMHhIX npoeKTOB. IIporpaMMHaJI .ri:oKyMeHTau:m1. 

BH.ll:hI H KOMnoHeHThI nporpaMMHoro o6ecnetJeHH51. Onepau:woHHhie CHCTeMhI. 

TpaHCJI5ITOpb1. 3M)'JI51TOpb1. IIpwKJia,n:Hoe nporpaMMHOe o6ecnetJeHHe. IIoH51THe 
CHCTeMbl CKB03HOro npoeKTHpOBaHH51. 

Mo,n:errwpyIOrn,He cHcTeMbI B ACY. CwcTeMbI Mo.ri:errwpoBaHH51 3JieKTpHtiecKHX 

cxeM. MaTeMaTHtJecKHe Mo.ri:errw oT,n:errhHhIX KOMITOHeHT cxeMDI. <l>opMHpoBaHHe 

KOMITJieKCHOM MO,[t;eJIH npoeKTHpyeMoro o6'beKTa Ha OCHOBe Mo.ri:erreii OTeJibHbIX 
KOMITOHeHTOB. 

CocTaB CTPYKTypa rpaqmtJeCKOM ITO,[t;CHCTeMbl ACY. na30Ba51 rpaqmtJeCKa51 
CHCTeMa. IIpHKJia,n:Ha51 rpaqmtJeCKa51 CHCTeMa. JhrnrBHCTHtJeCKHM H reoMerpHtieCKHM 

npou:eccopbl. IIpou:eccopbI BH3YaJIH3aU:HH H MOHHTOp rpaqrntJeCKOM IlO.ll:CHCTeMbl. 

ApxwTeKrypa rpaqrntJecKHX TepMHHaJIOB H pa6otJHX cTaHU:HM. 

1.6. HncTpyMenTaJibHOe o6ecneqeuue ACY 

TeopeTHtJeCKHe ocHOBhI, cpe.ri:cTBa H MeTO.ll:hI npoMbIIIIJleHHOM Texttorrorw 

co3;::i:attm1 ACYTII, ACYII, ACTIIII H ,n:p. Mo.ri:errw H MeTO.D:hI w,n:eHTH<j)HKaU:HH 
npOH3BO,[t;CTBeHHbIX rrpou:eccoB, KOMITJieKCOB H HHTerpHpOBaHHbIX CHCTeM ynpaBJieHH51. 

MeTO.D:hI COBMeCTHoro npoeKTHpoBaHH51 opraHH3aU:HOHHO-TexH011orwtJecKHX 

pacnpe,n:eJieHHbIX KOMITJieKCOB H CHCTeM ynpaBJieHH51 HMH. <l>opMaJIH30BaHHbie MeTO,[t;bl 

atta11na, CHHTe3a, wccrre,n:oBaHm1 H orrTHMH3aU:HH Mo.ri:yrroHhIX CTPYKTYP cwcTeM c6opa 

n o6pa6oTKH ,n:aHHhIX B ACYTII, ACYII ACTIIII H .ri:p. 
MeTO.D:hI 3<l_)<l_)eKTHBHoii opraHH3aU:HH H Be,n:eHH51 cneu:warrH3HpoBaHHoro, 

1rn<l_)opMaU:HOHHoro H rrporpaMMHoro o6ecnetJeHH51 ACYTil, ACYil, ACTIIII H .n;p., 
BICIIOlJa51 6a3bl H 6aHKH ,n:aHHbIX H MeTO,[t;bl HX OIITHMH3aQHH. MeTO,[t;bl CHHTe3a 

rreu:warrhttoro MaTeMaTHtJecKoro o6ecnetJeHH51, naKeToB npwKJia,n:HhIX nporpaMM H 

nmoBbIX Mo.ri:yrre:li, <l_)yHKU:HOHaJihHhIX H o6ecnetJHBaIOI1J,HX no,n:cwcTeM ACYTII, 

ACYTI, ACTIIII H .ri:p. 
M eTO,[t;bl IIJiaHHpOBaHH51 H OITTHMH3aQHH OTJia,[t;KH, conpOB0)1(.ll:eHH51, 

_.Oilll<j)HKaQHH H 3KCITJiyaTaQHH 3a.z:i:aq <j)yttKQHOHaJibHbIX H o6ecnetJHBaIOI1J,HX 
O!ICHCTeM ACYTil, ACYil, ACTIIII H ,n:p., BKJIIOtJaIOru:He 3a,n:atJH ynpaBJieHH51 

·atJecrnoM, <l_)wttaHcaMH H rrepcoHarrOM. MeTO.D:hI KOHTporr51, o6ecnetJeHH51 

.::IOCTOBepHOCTH, 3aI1J,HTbl H pe3epBHpOBaHH51 HH<j)OpMaU:HOHHoro H nporpaMMHOro 

- cnetJeHH51 ACYTII, ACYII, ACTIIII H .ri:p. 
T eopeTRCiecKHe OCHOBbl H rrpHKJia,[t;Hbie MeTO,[t;bl aHaJIH3a H IIOBbillleHH51, 

cpe1'."TIIBHOCTH, Ha,n:e)l(HOCTH H )l(HBytJeCTH ACY Ha 3Tarrax HX pa3pa6oTKH, BHe,n:peHH51 
3KCIL1)'aTaQHH. TeopeTHtJecKHe ocHOBhI, MeTO.D:bI H arrropHTMhI ,n:warHoCTHpoBaHH51 

npe.Je:IeHH51 pa60Tocnoco6HOCTH, ITOHCK HeHcnpaBHOCTeM H rrporH03HpOBaHH51) 

CYTIL A CYII, ACTIIII H .up. 
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Teopen1qeCKHe OCHOBhl, MeTO):(hl H arrropHTMhl HHTeJIJieKTYa.JIH3aU:HH perneHH51 

rrpmma.n;HhIX 3a,n;aq rrpH rrocTpoeHHH ACY rnHpoKoro Ha3HaqeHH51 (ACYTII, ACYII, 
ACTIIII H .n;p. ). TeopeTHqecKHe OCHOBhI, MeTO):(hI H arrropHTMhI IIOCTPOeHH51 
3KcrrepTHhIX H .n;HarroroBhIX rro.n;cHcTeM, BKmoqeHHhIX ACYTII, ACYII, ACTIIII H .n;p. 

11crronh30BaHHe MeTo.n;oB aBTOMaTH3HpoBaHHoro rrpoeKTHpoBaHH51 M51 
rroBhIIIIeHH51 3cpcpeKTHBHOCTH pa3pa6oTKH H Mo.n;epHH3aU:HH ACY. Cpe.n;cTBa H MeTO):(hI 

rrpoeKTHpOBaHH51 TeXHHqecKoro, MaTeMaTHqecKoro, IlHHfBHCTHqecKoro H .n;pyrHX BH):(OB 
o6ecrreqeHH51 ACY. Pa3pa6oTKa MeTo.n;oB o6ecrreqeHH51 coBMeCTHMOCTH H HHTerpan;HH 
ACY, ACYTII, ACYII, ACTIIII H .n;pyrHX cHcTeM H cpe.n;cTB yrrpaBneHH51. 

1. 7. PeKoMen,LJ;yeMaH JIHTeparypa 

1.7.1. OcnoBnaH JIHTeparypa 

1. ArreTKOB A.B. BBe.n;ettHe B MeTO):(hI orrTHMH3al(HH [TeKcT] : yqe6. rroco6He I 
A.B. ArreTKOB, B.C. 3apy6HH, A.H. KattaTHHKOB. - M.: <l>HHaHChI H cTaTHCTHKa: 

HH<l>PA-M, 2008. - 272 c. 
2. EeceKepcKHii B.A. TeopH51 CHCTeM aBTOMaTHqecKoro yrrpaBneHH51 I 

B.A. EeceKepcKHii, E.IT. IIorroB. - 4-e H3):(., rrepepa6. H .n;orr. - CIT6.: ITpocpeccm1, 2007. 
-752 C.: Hil. 

3. EBcIOKOB B.H. AttarrH3 HenHHeHHhIX CHCTeM aBTOMaTHqecKoro yrrpaBneHH51: 
yqe6. rroco6He I B.H. EBCIOKOB. - Opett6ypr: roY OfY, 2009. - 111 c.: Hil. 

4. EBcIOKOB B.H. MeTO):(HKa pa6oThI tta.n; KaH.n;H.n;aTcKoii .n;HccepTan;Heii, yqe6ttoe 
rroco6He I B.H. EBCIOKOB -113.n;. 4-e rrepepa6. - Opett6ypr: roy orY, 2008. - 535 c. 

5. )l{e)l(epa H.11. TexHHqecKHe cpe.n;cTBa "MeTpatt" B ACY TIT I H. 11. 
)l{e)l(epa. - M.: roY orY, 2007. - 327 c.: Hil. - EH6nHorp.: c. 327. - ISBN 978-5-

7410-0752-5. 
6. 3aiiu;eB M.r. MeTO):(hI orrTHMH3aU:HH yrrpaBneHH51 H rrpHH5ITH51 perneHHii 

[TeKcT] : rrpMephI, 3a.n;aqH, Keiico1: yqe6. rroco6He I M.r. 3aiiu;eB, C.E. BaproxHH. 

MocKBa: ,[(eno, 2008. - 664 c. 
7. 11HTerpHpOBaHHbie CHCTeMbl rrpoeKTHpOBaHH51 yrrpaBneHH51 B 

.. rnrnHHOCTpoeHHH. CTpyKTypa H cocTaB: yqe6. rroco6He .n;n51 BY30B I T . .51. Jia3apesa [H 

.::rp.]. - CTaphIH OcKon: THT, 2010. - 236 c. 
8. KapTarnoB JI.II. IIapaMeTpHqecKHH H CTPYKTYPHhIH CHHTe3 TexttonorHqecKHX 

OO'beKTOB Ha OCHOBe CHCTeMHOfO rro.n;xo.n;a H MaTeMaTHqecKoro Mo.n;enHposaHH51 
[TeKcT] I JI.IT. KapTarnoB, T.M. 3y6KoBa; Poe. aKa.n;. ttayK, Yparr. OT):(-HHe. -
EKaTepHtt6ypr: YpOPAH, 2009. -227 c. 

9. Kone.n;oB JI.A. TeXHonorHH H KOHCTPYKU:HH MHKpocxeM, MHKporrpol(eccopos 
H MHKpoc6opoK : yqe6. rroco6He M51 czy.n;eHTOB BY30B I JI.A. Kone.n;oB. - 3-e H3):(., 
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cTep. - CII6.: JlaHh, 2009. - 400 c: ill!. - Ett6mmrp.: c. 393-394. - ISBN 978-5-8114-

0766-8. 
10. KopHeeB H.B. Teopmr aBTOMaTwiecKoro yrrpaBJieHH51 c rrpaKTHKYMOM: yqe6. 

rrocofo.rn .D:JI51 BY30B I H.B. KopHeeB, IO.C. KycTapeB, I0 . .51. MoproBCKHH. - M.: 
AKa.n;eMH51, 2008. - 220 c.: ill!. 

11. Ky3hMHH A.B. Teoptt51 CHCTeM aBTOMaTwiecKoro yrrpaBJieHH51: yqe6. .D:JI51 

BY30B I A. B. Ky3bMHH, A. r. CxttpTJia.n;3e. - CTapbIH OcKOJI : THT, 2009. - 224 c.: 
HJI. - Ett6Jittorp.: c. 223. 

12. IIapK ,[(. C6op .n;aHHbIX B etteTeMax KOHTPOJI51 H yrrpaBJieHH51 [TeKeT]: rrpaKT. 
PYKOBO.lJ:CTBO I,[(. IIapK, C. MaKKeli. - M.: f'pyrrrra H,[(T, 2006. - 504 e. 

13. Pa11KOB M.IO. TexHtt11eeKHe epe.n;eTBa aBTOMaTH3aU:HH: yqe6HHK I 
M.IO. Pal.!KoB; <l>e.n;ep. areHTCTBO no o6pa3oBaHHIO, MoeK. roe. HH.n:yerp. yH-T. - 2-e 
H3.lJ:., eTep. - M.: MrHY, 2009. - 186 e. - Ett6Jittorp.: e. 178-179. - Ilpe.n;M. YKa3.: e. 
180-183. -ISBN 978-5-2760-1687-0. 

14. PoMaIII 3.M. 3JieKTpOHHbie yeTpolieTBa HHcpopMaU:HOHHbIX eHeTeM H 
aBTOMaTHKH : yqe6. M51 BY30B I 3.M. PoMaIII, H.A. <l>eoKTHeTOB, B.B. EcppeMoB; MoeK. 
roe. ytt-T .lJ:H3aHHa H TeXHOJIOrHH; HH-T roe. yrrp., rrpaBa H HHHOBaU:HOHHblX 
TeXHoJiorHH. - M.: ,[(aIIIKOB HK, 2009. - 248 c. - Ett6Jittorp.: e. 246-248. 

15. PhIKOB A.C. CtteTeMHhIH aHaJIH3: Mo.n;eJIH H MeTO.lJ:bI rrpHH51TH51 peIIIeHHH H 
IIOHCKOBOH OIITHMH3aU:HH: [MOHOrpacpH51] I A. c. PbIKOB; roe. TeXHOJI. ytt-T, MoeK. HH­
T cTaJIH H errJiaBOB. -M.: H,[( MHCttC, 2009. -608 e. 

16. Tou:eHKO B.r. MeTO.lJ:bI H etteTeMbI rro,z::r.z::i:ep)l(KH rrpHH51TH51 peIIIeHttli: 

AJiropHTMHl.JeeKHH aerreKT I B. r. Tou:eHKO. - KtteB: HayKoBa .D:YMKa, 2002. - 381 c. 
1 7. PyTKOBCKa51 ,[(. HeiipoHHbie eeTH, reHeTtt11eeKHe aJiropHTMbI H He11eTKHe 

cttcTeMbI IM. IlHJIHHheKHH, JI. PyTKOBeKHli, rrep.: H.,[(. Py.n;ttHeKHH, ,[(. PyTKOBeKa51. -
_-e H3.lJ:., eTep. - M.: f'op5Il.!a51 JIHHH51 -TeJieKoM, 2013. - 385 e.: HJI. - rrep. e rroJibeK. 

18. CTpyKzypHo-rrapaMeTpH11eeKHH eHHTe3 rtt6KHX rrpOH3BO.D:eTBeHHbIX CHeTeM e 

rrpttMeHeHHeM reHeTtt11eeKHX aJiropHTMOB [TeKcT] I A.H. CepreeB [H .n;p.] ; M-Bo 
o6pa30BaHH51 H HayKH P<l>, roY BIIO orY. - OpeH6ypr: roy orY, 2008. - 195 c. 
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fouuorr. - M.: Jia6. Ea3. 3HaHHii, 2002. - 832 e. 
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. oeKTHpoBamrn: H ynpasneHm1: ytJe6Hoe noeo6He I A. M. qepHoyeoBa, B. H. 

epeT06HTOBa. - OpeH6ypr: orY, 2006. - 301 e. 
16. lliaH.n:poB E. B. TexHHqeeKHe epe.n:eTBa aBTOMaTH3a:U:HH: yqe6HHK .z:t:Jrn BY30B I 
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