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1. OobJacTh NMPUMECHCHUSA 1 HOPMATUBHBIEC CCBIJIKHU

[Iporpamma BCTYNHMTEIBHOI'O UCHBITAaHHUS c(HOPMHUPOBaHA Ha OCHOBE (heaepabHBIX
rOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BBICILEr0 OOpa3oBaHUS MO MporpaMMaM
CHEUAINTETA WIH MAaTUCTPATYPBHI.

2. CTpyKTypa BCTYNIUTEIBHOI0 3K3aMeHa

BerynutenbHOe HCHBITAHME OCHOBHOM 00pa3oBaTENIbHOM MNPOrpaMMbl BBICIIETO
00pa30BaHusl — MPOrpaMMbl MOJTOTOBKM HAayYHO-TIEAArorn4eckux KajJpoB B aclUpaHType
«CucreMHbli ananu3. Matemarudyeckoe MojenupoBanue. HGopMamoHHbIE TEXHOIOT M
1o HanpasieHuto 27.06.01 YopasneHue B TEXHUYECKUX CUCTEMAX COCTOUT U3 IBYX YaCTEHU:
OLIEHKU MHIUBUAYAJIbHBIX TOCTHXKEHUN (MOPT(HOIMO0) U OLEHKU 3HAHUM MO HANpPaBJICHUIO
HOATOTOBKH (coOecej0BaHue).

MaxkcumanbHasi BO3MOKHasi OIIEHKA 32 00€ 4YacTH BCTYNHUTEIBLHOTO UCHBITAHUS IO
criermainbHoCcTH cocrasiser 100 6auioB.

Jlig y4acTus B KOHKYpCE [0 UTOraM BCTYNUTEIHOTO UCTIBITAHUS MO CIIEIMATIBHOCTH
HeoOxoauMo HaOpaTh cymMapHo He MeHee 30 OammoB. OlleHKa 3a BCTYNHTEIBHOE
UCTBITAaHHE MO CHEHaIbHOCTU OT 1 710 29 6ayioB cunTaeTcs HeYy10BIETBOPUTEIBHOM.

2.1. OuneHka MHANBUAYAJIBbHBIX J0CcTHKeHHIl. CTPYKTYpa nopTgo1uo

MaxkcumalnbHasi BO3MOKHAs OLIEHKa 32 MHAWBUIYyaJbHbIE TOCTHXKEHUS (ITOPTHOINO)
cocrasisiet 50 6amos.

JUis ydacTus B KOHKYpCE OLICHKHM WHAMBHUAYAIbHBIX JOCTHXKEHHH (mopTdonmo)
aOUTYypHUEHT MOXKET TMPEACTAaBUTh CIEAYIOIUEe JAOKYMEHTBI, IOJTBEPXKAAOIINEe €ro
JOCTUKEHUS:

1) JIOKYyMEHTBI, TOATBEP/KAAKIINE ONBbIT HAYYHO-HCCJIEA0BATENbCKOM
NAeATeJIbHOCTH a0MTypHEHTA.

a. Jloknanel Ha MEXIYHApOAHBIX M POCCHUICKHX KOH(EpEeHLMSIX, Hay4HbIX
CeMHMHapaX, Hay4HbIX IIKOJAaX M T.A. MO HAMpaBJICHUIO OYAYIIEro AMCCEPTALMOHHOTO
uccrnenoBanus. IlogTBepxaaercss MpeAcTaBIEHUEM IMPOTrpaMMbl KOH(EpeHIMH, AMUIIOMa
(cepTudukara) yuacTHUKA.

b. Ony06nMKOBaHHBIE WM MPHUHATHIE K MyONMKAaMKU Hay4Hble paboThl (CTaThH,
JOKJIaJibl B cOOpHUKaxX J10K1aa0B). [loaTBepxaaeTcst mpeacTaBieHUEM IEKTPOHHBIX KOMUN
MOJIJIMHHUKOB, CCHUIKOW HAa OTKPBIThIE UCTOYHHKH, CIIPABKON M3 pEelaKIMHU O MPUHATHU K
nyOnuKanuyd ¢ 00s3aTeNbHBIM YKa3aHHEM HoOMepa XypHana M crpanui. [lyGnukanuu
JOJKHBI OTHOCUTBHCS K TOMY K€ HAlpaBJIEHUIO, YTO U TeMa OyAylIero AUCCEpTAlMOHHOIO
UCCIIEIOBAHUS.

C. CBueTensCTBa 0 TOCYJApPCTBEHHON PErMCTpaldy MporpaMM M 0a3 JaHHBIX,
NaTeHTHl HAa U300peTEeHNs, TATEHTHI Ha MOJIe3HbIe MOJENH, U MPOY.

d. VYyacThe B Hay4YHO-MCCIIEOBATENbCKUX MPOEKTAX, aKaJEeMHUYECKHX I'DaHTaXx.
[TonTBepkaaercs AaHHBIMH TPOEKTa (Ha3BaHUE, HOMEpP TpaHTa, (OHI), KOHTAKTHBIMU
JAHHBIMM PYKOBOJUTENs IpOeKTa W KpaTkoW aHHoTauued (He Oosee 200 cioB),
pa3bACHAIOLIEH CyTh padOThl A0UTYpPUEHTA.
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2) PexkomengarejbHOEe NMHUCbMO OT MOTCHIIUAJIBHOTO HAaY4YHOI'O PYKOBOJUTCIIA
IIaHUPYCMOI'0 AUCCCPTAONMOHHOI'0 HCCIICAOBAaHHA, B KOTOPOM OTPAKCHO €T0 COIJIaCHhC

BBICTYIIUTh HAYYHBIM _PYKOBOAWTENIEM aOWTYpHUEHTa B acHUpaHType, a TaKxke, IMpH

3HAaKOMCTBE TOTEHLUAIBLHOTO PYKOBOJUTENS C HAy4yHOM M Yy4eOHOM JAesITeNbHOCTHIO
abuTypueHTa, ee XapaKTepUCTHKA.

3) OnucaHue HCCJIEI0BATEILCKOT0 MpoekTa (He Ooyiee YEThHIpEX CTPAHMIL),
KOTOPBIN TOCTYMAIOMIMKA MPEANoIaraeT peajn3oBaTh BO BpeMs OOydeHHUS B acIUpPaHType
(Ha pPYCCKOM WIM aHTIMKUCKOM s3bike). OmnucaHue MpoeKkTa JAOHKHO COJepKaTh: a)
aKTyaJIbHOCTh - KpaTKOE BBEACHHE B 00JACTh MPEANOIaraeMoro MCCIeI0BaHUs, TEKyIlee
COCTOSIHME BBIOpaHHOH oTpaciu; 0) popMyIupoBKY MpoOIEMbI UCCIETOBAaHUS U HAYYHYIO
HOBM3HY;, B) II€IM M 3aJayd UCCJICAOBaHUSA; T) OOOCHOBAHHE TEOPETUUECKOU WIIH
MPAKTUYECKONM 3HAUMMOCTH; /1) KPATKOE OMKCAaHUE MPEINO0IaraeMbIX MOIX0/I0B U METOIOB B
pEIIeHIH TOCTABICHHBIX 3a/1a4.

2.2. Kpurepum oueHKd noprgoauo

. KoaunuecTBO
Kpurepuii oneHku
0aJ1J10B

MakcumyMm 5
JlokJ1aabl HA KOH(epeHunsIX y

0aJL10B
¢ myOnuKaruen JoKIaa0B (3a KaKIyio) 2 Gamna
0e3 myOIuKaIuy JOKIaA0B (32 KaXKIyIO0) 1 Gamn
Makcumym 20
IIy0aukanus HayYHbIX padoT Y
0aJL10B

Ilyonuxkayus 6 xncypnane uiu 6 cOOpHUKe 00K1a008, unoexkcupyemom 6 Web of
Science/Scopus:

nyOiauKanus B xKypHaie neporo kBaptuis (Q1) 6e3 coaBTopoB 20 6anos
nyOiuKaius B xKypHaie nepBoro kBaptuis (Q1) B coaBTopcTBe 19 6anmnos
nyOiauKaius B )KypHaie BToporo kBapTuiis (Q2) 6e3 coaBTopoB 18 6anos
nyOiauKanus B xKypHaie BToporo kBapTuiis (Q2) B coaBTOpCTBE 17 6annos
nyOiauKanus B xKypHaie Tpetbero kBaptuis (Q3) 6e3 coaBTopoB 15 6annos
nyOnuKanus B )KypHaje TpeTbero kBapTuisd (Q3) B coaBTOpCTBE 14 Gannos
nyOnuKanus B xKypHaie yeTBeproro ksaptuis (Q4) 6e3 coaBTopos 13 Gansnos
nyOJauKalus B )KypHaie yeTBepToro kBaptuiisi (Q4) B coaBTOpCTBE 12 6anmnos
nyOnuKanus B )KypHaie 0e3 KBapTuiisi 6e3 COaBTOPOB 11 6annos
nyOiauKanus B xypHaie 0e3 KBapTHJIs B COAaBTOPCTBE 10 6annos

Ilyonuxayusn 6 ncypnane, exooauiem 6 /lononnumenvusii nepeuens ycypuairoe HUY
BIIS:*

0e3 coaBTOPOB 12 6anmnos

B COABTOPCTBE 10 6annoB

Ilyoaukayusn 6 scypnane unu 6 cOopuuke 00K1a006, He unoexkcupyemom ¢ Web of
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Science/Scopus:

[Ty6nukarus B )xypHaie u3 cucka BAK 6e3 coaBTopoB 8 bamioB
[TyOnukanus B xypHaie u3 cnucka BAK B coaBTopcTBe 6 6ayoB
CBH€eTeJbCTBA 0 TOCYJAPCTBEHHOI perucTpanud NporpamMMm H
0a3 JaHHBIX, MATEHTHI HA N300peTeHHUsl, MATEHTHI HA IMOJIe3HbIE 5 6as10B
MO/IeJId, U MPoY.
Y4yacTue B HAYUHO-HCCJI€I0BATEIbCKUX MPOEKTAX 5 6ani0B
PexomeHnaaTeibHOE NHCBMO OT TOTEHIUAJBLHOT0 HAYYHOIO

50 6a10B
PYKOBOJIHUTEJISI
Onucanue ucceaef0BaTeIbCKOr0 NPOEKTA no 10 6annoB

*  JlomonHUTENbHBIN mepedeHb >kypHasioB HUY BIID IpPEICTaBICH M0 CChUIKE:
https://scientometrics.hse.ru/goodjournals
OrnieHKa UHIUBUTYATbHBIX TOCTHKEHUN TPOBOIUTCS HA COOECEIOBAHUH.

Munumanvustit 6ann (nHeyoosiemeopumenvHas OYeHKa) 3a nopmeoauo — 0o 9
oannoe exknouumenvho. /[na yuacmusn 6 KOHKypce no umoz2am oueHKu UHOUGUOYATbHbIX
00CMUMCeHUIl He00X00umMo Habpamev cymmapro ne menee 10 dannos.

2.3. CTpykTypa u npoueaypa npoBeJeHus OLeHKH 3HAHUI 10 HATIPABJIEHUIO
NOAroTOBKH (cobece0BaHNeE)

MaxkcrumManbpHasi BO3MOXHas OlIeHKa 3a cobeceioBanue coctasisier S0 6anos.

CobecemoBaHue COCTOUT U3 JIBYX YacTeH.

1) OTBer Ha BONPOCHI B COOTBETCTBHMM C HAIMpPaBJIECHHOCTHIO (HAy4YHOU
CIIEUATIBHOCTHI0) OyAyllel HaydYHO-HCCIIeI0BATEIbCKOM pabOoThI (uccepTaIun).

AOuTypueHT BBIOMpaeT OWJIET, COAEp X allhii JIBa BOIPOCAa W3 TPEICTABICHHBIX B
nporpaMMe codecel0BaHus TEM.

AGutypuenty npenocrasisiercs 30 MUHYT Ha MOATOTOBKY. B Xxozme oTBera xomuccus
MOXET 3a/laBaTh YTOYHSIOMIME BOIMpOChl. OlEHKa 3a OTBETHI MO KaXIOMY M3 BOMNPOCOB
COCTaBIIIET MaKCUMYM 15 Gamos.

2) becena mo mniaHUpyeMOMYy HAaMpaBlICHWIO HWCCIAEAOBaHUN. AOUTYpHEHTY
HEOOXOJIMMO  PACKPBITh  CIEAYIONIME BOIPOCHL:  MpeArnojaraeMas TeMa Hay4dHo-
UCCIIeIOBATENbCKON paboThl, (hOPMYITHPOBKA MPOOIEMBI, 1IEJIU €€ UCCIeAOBAHMS, HOBU3HA.
B xoze oTBeTa KOMHCCHS MOXET 3a/laBaTh YTOYHsIOIIME Bompochl. OIEeHKAa 3a JaHHYIO
4acTh coOeceI0OBaHUs COCTABIIIET MakCUMyM 2() GaiioB.

CobecenoBaHue MPOBOAUTCA HA PYCCKOM WIIM AQHTIUHCKOM SI3bIKE (MO >KEJTaHUIO
aburypuenra), cobeceoBaHUE MOXET IMPOBOJIUTHCS AUCTAHIIMOHHO C HCIIOJH30BAaHUEM
WH(pOPMAIMOHHBIX TEXHOJIOTHUH.

2.4. Kputepum oueHku codeceJ0BaHUS

KpuTtepnu onleHHBaHHA 0TBETA 10 BONPOCAM MPOTrPaMMBbI Bajbl
codeceToBaHUA



https://scientometrics.hse.ru/goodjournals
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OTBeT MOIHBIN, 0€3 3aMeUaHuid, TPOIEMOHCTPUPOBAHBI 3HAHUS 14-15
IO CHEIHNAJILHOU NUCIUILINHE

OTBeT NOJNHBIN, ¢ HE3HAYNUTEIILHBIMU HEIOUYETaMH, 11-13
IIPOJIEMOHCTPHUPOBAHBI 3HAHUSI TIO CIICIIMATIBHOM TUCIIUILIMHE

OTBeT NOJIHBIN, C HE3HAYUTEIBHBIMU 3aMEYaHUSIMU 6-10
OTBeT HEe MOJIHBIN, C CYHIECTBEHHBIMH 3aMEYaHUSIMU 3-5
OTBeT Ha OCTaBJICHHBINA BOIIPOC HE J1aH 0-2
Kpurtepnu oneHnBaHusA 0TBETa M0 NJIAHUPYEMOMY Banubl

HAIPABJICHUIO UCCJIETOBAHUM

OTBeT NoJHbIA, 6€3 3aMeuaHul, MPOJAEMOHCTPUPOBAHO 20
Mpe/ICTaBIeHUE O TUIAHUPYEMOM HAIpPaBJICHUH HCCIIEIOBAHMIA

OTBET MOJIHBIN, C HE3HAYUTEIbHBIMU HEJOUECTaMHU, 16-19
MPOJIEMOHCTPUPOBAHO MPEJACTABICHUE O INIAHUPYEMOM
JIACCEPTALMOHHOM UCCJIEJOBAHUN

OTBET MOJIHBIN, C HE3HAYUTEIbHBIMHU 3aMEeUaHUSIMU 11-15
OTBET HE MOJHBIN, C CYIIECTBEHHBIMH 3aMEYaHUSIMU 7-10
OTBeT Ha NMOCTABJIECHHBIM BOMPOC HE JaH 0-6

B cinyyae Habopa aOuTypueHTaMu PABHOTO KOJWYECTBAa 0alIioB (MOIYMPOXOTHOTO
Oasya), TPEUMYIIECTBO MOTyYaeT aOUTYPUEHT, COOTBETCTBYIOIMIMM MEPEUUCICHHBIM HUXKE
kputepusmu. Kpurepuu npeacTaBieHbl B TOPsIKE YObIBaHUS 3HAUNMOCTH.

1. OIICHKa 3a co0eceI0BaHME;

2. OIICHKA 32 UHAUBUIAYaJIbHBIC TOCTHKEHUS;

3. IIporpamma cobece10BaHUA

K cobecenoBannio aOUTypHEHT TOTOBHUTCS IO TE€MaM OJHOTO W3 S OJOKOB B
COOTBETCTBUM C HAIPABICHHOCTHIO (HAYyYHOW CIENUAIbHOCTBIO) Oyaymeid HaydHO-
UCCTIE0BATEIBLCKON PabOThl (IUccepTallii), YKa3aHHOW B 3asBIICHHH O TOCTYIJICHUU B
aCIUPAHTYDY.

baoxk 1. Hanpasaennocts 05.13.18 «MaremaTuyeckoe MoAeTHPOBaHMeE,
YHMCJIEHHBbIE METObI H KOMILIEKCHI IPOrPpaMm».

1.1. OcHo6bl MamemamuuecKko2o MoOenupo6anus

OcHOBHBIE MPUHLHUIIBI MAaTEMAaTHYECKOTO MOJETUPOBaHUA. Buabsl mMaremarnueckux
mogaeneid. OOnactu mpumeHeHHs. [IpUHIMIBI MOCTPOEHUS MaTEMAaTHUYECKUX MOJETCH.
Mertoasl nuccneoBaHus MATEMATUIECKUX MOJEIIEH.

KoMnbproTepHOE M MMHUTAIMOHHOE MOJEINpPOBaHHE. METOq0I0rusl UMUTAMOHHOTO
mMojenupoBanusa. OO6nacTe mpuMeHeHUs. MareMaTudeckuil anmapar HMHUTAIMOHHOTO
MoienupoBaHus. [IpUHIIMIIBI 1 METO/IbI MOCTPOCHUS UMUTAITUOHHBIX MOJIEIICH.

KomMnbroTepHble cpesibl ¥ I3bIKH UMUTALIUOHHOT'O MOJIEIIMPOBAHMSL.

12. Mamemamuueckuii ananus u ouggpepenyuaivnsle ypasHeHus
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HccnenoBanne TOYeKk onTtuMymMa M Tepernba (QyHKIMI OIHON TMEepeMeHHON ¢
MIOMOLUIBIO MTPOU3BOAHBIX. [loHbIE crucTeMbl (YHKIUHN (TOJTMHOMBI U TPUTOHOMETPUUECKHE
bynkiuu). PasznokeHne mTPOW3BOJIBHOM (YHKIMM TIO TOJMHOM cucteme (GYHKUIUMT;
OCTaTOYHBIN YJIEH.

OObIKHOBEHHbIE AU((depeHIMaIbHBIE ypPAaBHEHUSA: TEOpEMa CYLIECTBOBAaHUS U
€AMHCTBEHHOCTH, JMHEWHbIC YPAaBHEHHUs IEPBOTO M BTOPOTO MOPSAKOB, OJHOPOIHBIE
ypaBHEHMsI, KJIacCU(PHUKALUS CTAIIMOHAPHBIX TOYEK.

1.3. Memoowsl onmumuzayuu

MaremaTiueckoe NporpaMMHUpOBaHUE. THIBI SKCTPEMYMOB (DYHKIMI MHOTHUX
IIEPEMEHHBIX, YCIIOBHS JIOKAJbHOTO 3KCTPEMyMa, METOJ MHOXHWTenen Jlarpanxka, ux
uHTepnperanusa. OCHOBHBIE MOHATHUS BBIIYKJIOrO IporpaMMHUpoBaHus. CeioBbIE TOUYKH.
Oyukuus Jlarpanxa. Teopema KyHa - Takkepa u ee reomeTprudecKkass UHTEpIPETALIU.

dopmynupoBka 3anauu JuHerHoro nporpammupoBanus (JIII). Ilonstus onmopHoro
iaHa u 6as3uca, BRIPOXKJIEHHOCTh M HEBBIPOKACHHOCTH 3a1a4 JIII, oCHOBHBIE MPUHITUIIBI
cuMIuiekc-metos1a. OcHoBHbIe Teopemsl JIII. JlunaMuueckoe nporpaMMHUpPOBAHUE.

14.  Anzeopa

Jlunelinoe mnpocTpaHcTBO. JluHeiHas 3aBucuMocTb. baszuc. CucTtembl JTUHEHWHBIX
ypaBuenuii (CJIY). Kpurepuit coBmectHoctu CJIY. OOpatHas u tnceBnooOpaTHas
MaTpPHULBL.

Jluneitnsie onepatopbl. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUS KBAJIPATHON
MaTpULbl 1 CUMMETPUYHON KBaJAPAaTHOW MaTpulbl. /lnaroHannsanus MaTpyLbl TUHEHHOIO
oneparopa. CHHTYJISIpHbIE YMCIA MPSMOYTOJIBHBIX MAaTPUIl U UX CBSI3b C COOCTBEHHBIMU
YUCJIAMH aCCOLIMMPOBAHHBIX MAaTpull. MaTpuyHbIE pa3I0KEHHUS.

CkansipHoe npoussenenue. OproronansHocTh. [Iponecc oproronanuzanuu ['pama —
[Imunara.

bununeiitnbie u kBagpaTU4Hble (GOPMBI. 3HAKOONPEEICHHbIE U MOIYONpeIeIeHHbIE
KBaJIpaTU4HbIE (OPMBI U UX CBOMCTBA.

1.5. Ocho6bl meopuu epoaAmHocmenl U MamemMamuieckoi CmamucmuKku

Cnyudaiieple BenuuuHbl. PacnpeneneHue JHUCKPETHBIX — CIYYallHBIX — BEJIWYMH.
XapakTepucTUKU pacnpeneneHuil. OCHOBHBIE 3aKOHBl PAacCHpEleNICHHUs] HENpPEpPbhIBHBIX
Ciay4daulHbIX BeanuuH. DyHKIUM IUIOTHOCTH paCIpEACIICHMs, CBOWCTBA U KBAHTWIH
OJHOMEPHOM, JBYMEPHOM M N-MEPHOW HOPMAJIBHOW  CIy4YalHOW  BEJIIMYMHBI.
Pacnipenenenus xu-kBaapat, CrterogeHtra, CHenekopa — ®uiepa, JOrHopmManbHOE H
PaBHOMEpPHOE.

3akoH Oonpmux uncen (B ¢opme UYeOwlméBa) Kak BBIpaXXEHHWE CBOWMCTBA
CTaTHCTUYECKON YCTOMYMBOCTH CPEIHETO 3HAaUeHHUs. L[eHTpanbHas npenenpHas TeopemMa.

['eHepanbHasi COBOKYIMHOCTb, BHIOOpKAa U €€ OCHOBHBIE XapaKTEpUCTUKU (CpeaHee
3Hau€HUE, TUCIEPCHsI, AaCUMMETpPHUsI, KBAaHTHIIM, (PYHKIIMHU pacHpeeIeHUs] U TUIOTHOCTH).
[ToHsITHE CTATUCTUYECKOM TMIIOTE3Bl U CTATUCTHYECKOro Kpurepuss. OCHOBHbBIE MOHSATHS
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TEOpUHU CTATUCTHUUYECKHX OIICHOK M CBOMCTBA OIICHOK (HECMEIIEHHOCTh, COCTOSITEIIbHOCTD,
ACUMIITOTUYECKAsi HOPMAJIbHOCTh, 3 (HEKTUBHOCTS ).

1.6.  Cnyuaithsle npoyeccol u meopus mMacco8020 00CaAYHCUBAHU

CrnyualiHple TIPOIIECCHI, OCHOBHBIE MOHATHS, UX Kiaccuduxamus. Koneunsie nenu
MapkoBa. Oproauueckas teopema. YpaBHeHue Uenmena — KoiMoroposa Ji1st AMCKPETHBIX
Y HEIIPEPBIBHBIX LIEIICH.

[Tonsitue cuctembl MaccoBoro obcnmyxuBanus (CMO). Knaccudukamus CMO.
CucreMbl MaccoBOIro 00ciy>kMBaHHs ¢ oTkazaMu. CHCTEMBI MaCCOBOT'O OOCITYKUBaHUs 0€3
otka3oB. [lotok 3asBok. IIpocrenmmii moTtok. [IOTOK C MEpPEMEHHBIM MAPAMETPOM.
Craunonapueie notoku. I[lotokn tuna Ilanema. IlpenenvhHas Teopema. MapKoOBCKHiA
MOTOK. YpaBHeHus Dpianra. [Ipouecc Thma «rubenb U pa3sMHOKCHUE.

1.7.  JuckpemHnulit ananus

KoMmOuHaTopHble  METOABl  JUCKpeTHOTo  aHanu3a. Kiaccuueckue — 3amayu
KOMOMHATOpHOrO aHanu3a. Pa3OuenHus u pasmemieHus. OCHOBHblE KOMOWHATOpHBIE
TOXJECTBA. 3ajauu O KoaupoBaHuu wuHPopManuu. IlepeunciurenpHbie 3agaud o
Ha3HAYCHUSX.

DOneMeHTapHass Teopusi MHOXKecTB. byneBa anreOpa. Jlormka BbICKa3bIBaHHIA.
[Toctpoenne [JH® u KH® norunyeckoit ¢pyuakmuu. Jloruka nmpenukaToB MEPBOTO MOPSIKA.
Teopema o neaykuun. Teopema o monHoTe. MeTOAb! IOTHYECKOTO BBIBOJA.
bunapusie oTHoeHUs U rpadwl. CiocoOb! pecTaBiaeHus rpadoB.

[Tytu B rpade. CBsizHOCTh. Teopema O CBSI3aHHOCTH JIBYX BEpIIMH, HMEIOIIUX
HEYETHYIO JIOKAIbHYIO CTeNeHb. MakcuManbHOe uncio pedep B rpade ¢ n BepiuimHamMu 1 k
CBSI3HBIMM KOMITOHEHTaMHU. JlOCTaTOYHOE YCIOBHME CBSI3HOCTH Ipada ¢ n BepIIMHAMH.
HepeBbs. CBSI3aHHOCTH JIIOOBIX JBYX BEPILIMH JI€peBa €IUHCTBEHHBIM IMPOCTHIM MYTEM.
[TpoGnema BU3yasin3allK 1IEPEBLEB.

OWNepoBbl MYTU W IUKIBL. AJTOPUTM TOCTPOCHUS SHUIEPOBBIX HUKIOB. OlleHKa
CIIOHOCTU airoput™a. ['aMUIbTOHOBBI NMyTH W LUKJIbL. CIOXHOCTH 3a7aud MPOBEPKU
CYLIECTBOBAaHMUS  TaMUJIbTOHOBA [MKIA. HaxoxkaeHue  kpardyammx  mOyTed B
OpPUEHTHPOBAHHOM Tpade.

1.8. Ocnoevl meopuu npunAmMUA peuileHuil

Knaccudukanust 3ama4 npuHATUS pEIICHUNA. DTanbl NPUHATHS pemeHud. Mojenu
UHIMBUIYaJbHOTO BbhIOOpa. OTHOLIEHHMS TOpsAAKa W KBazumopsaaka. DyHKIHS BbIOOpA.
[ToHsATHA HACIELYEMOCTH U HE3aBUCUMOCTH. Teopus MOJIE3HOCTH.

OKCHepTHbIE METOAbl B MNPUHATUU pelleHud. IIpuHATHE pemeHuil nmpu MHOTHX
kpurepusix. MuoxectBo [lapero. [Iporeaypst BeiOopa yactu MHOXkecTBa [lapeto. MeTobl
pelIeHHs] MHOTOKPUTEPHANIBHBIX 33/1a4: METO/IbI CBEPTKH, IOPOT'OBbIE METOIbI.

Anamu3 s dextuBHOCTH 3aTpaT AD3 (MeTOoABI 3aTpaThI-3Q(PEKT).

Cucrembl NONNEPKKUA MpUHATHS pelieHui. COBpeMEHHblE HWHCTPYMEHTAJIbHbBIC
CpPEACTBA U CUCTE- Mbl OJJEPKKU IPUHATHS PELICHUN.

1.9. Yucnennvie memoowl



IIporpamMMa BCTYNUTEIPHOTO MCHBITAHMS IO CNEIHAIBHOCTH OCHOBHOW 00pa30BaTEIbHON IPOrpaMMbl BBICIIErO 0Opa3oBaHUS —
5 mporpamMMbl NMOJATOTOBKM HAyYHO-NENAarorM4ecKuX KaJpoB B aclUpaHType Mo HanpasieHuto 27.06.01 YmpaBieHue B TEXHUUECKHX
Lo CHCTEMaxX

UucnenHble METOMbI JUHEHHON anreOpbl. Boryncienne HauOONBIIErO MO MOIYIIO
cOOCTBEHHOTO 3HaueHus wmaTpuilbl [IpsMble u wuTepanoHHble MeTOAbl. CrHocoOBI
YCKOPEHUS CXOAUMOCTH. ' paiieHTHBIE METOIbI. METO1bl OPTOrOHAIN3ALUH.

MeTol KOHEUYHBIX PA3HOCTEH M KOHEYHBIX 0O0BEMOB, METOJ| KOHEUYHBIX 3JIEMEHTOB.
Annpokcumanus, YCTOWYUBOCTh U CXOJUMOCTh. Teopema 0 cxoauMocTu. KOppeKTHOCTh
MIOCTAaHOBOK KPAaeBbIX 3a/1a4 IIPU UX YUCICHHOMN alllPOKCUMAIIHH.

OCHOBHBIE YHCIIEHHBIE AITOPUTMBI PEIIEHUS OOBIKHOBEHHBIX IU(DPepeHInaIbHbIX
ypaBHeHui: MeTobl Pynre-KyrTel 1 Anamca.

1.10. Anzopummosl u cmpyKmypovt OGHHbIX

[Togxonpl K NPOEKTUPOBAHUIO AJTOPUTMOB: «Pa3leisid U BIACTBYH», TNHAMUYECKOE
IIPOrpaMMH- POBAHME, KaTHAs CTPATETHsl. AJITOPUTMBI COPTUPOBKH, ABOMYHOTO ITOMCKA.
Anroputmbl Ha Tpadax: o0xon rpada, MOUCK KpaTyalUX MyTeW, MOCTPOCHHE
MHUHUMAaJIBHOTO OCTOBHOIO JiepeBa. [[BoMuHbIE 1epeBbs MOUCKA, KY4H, XEeII-Ta0IHIIbI.

Mamuna Teropunra. Tesuc Uepua. HepaszpemumMocTs po0IeMbl OCTaHOBAa MAaIlTHHbI
Trropunra. AHanu3 ciloXHOCTH anroputmoB. Kiaccel 3amad P u NP, npumepsl.
CoaumocTts 3anau o Kapny u Teropunry. NP-nmonnora. Teopema Kyxka.

1.11. Ipozpammmuoe oboecneuenue

OcHoBHBIE BUJIbI IPOrpaMMHOTO oOecriedeHus. [[porpaMMHbIe TPOAYKTHI U CEPBUCHI.
ApXUTEKTypa NPOTPAMMHBIX CHUCTEM. TEXHOJOrMH NPOCKTUPOBAHUSA MPOrPaAMMHBIX
cucteM. Metogonorun paszpaboTku mporpamMmmubix cuctem: Agile, RUP, Scrum.
[TpuHIMIBI pa3pabOTKK YeI0BEKO-MAIMHHOTO UHTepdelica. CeTeBble TEXHOIOTHH.

bazel manHBIX. OCHOBBI PENSIUOHHON anreOpbl. DYHKIMOHAIBHBIE 3aBHUCHUMOCTH.
Hopmanbubie ¢opmbl. TectupoBanue mporpammHoro obecrnedenus. CoBpeMeHHbIE
BBIYMCIIMTENIBHBIC CPEBI.

Cnmcox pekoMeH1yeMoil JTuTepaTypbl

Ocnoenas numepamypa

1.  AneckepoB ®.T., Xabuna D.JI., lIBapn JI.A. bunapHble OTHOIIEHUS, Tpadbl H
KOJUUJIEKTUBHbIC penieHus. — M.: @usmariur, 2013.

2. B. AmmxmMuH u gp. Bsenenme B MareMaTHUecKOe — MOJEIMPOBAHUE.
VYuuepcuterckas kuura, Jloroc. Cepus: HoBas ynuBepcurerckas 6ubiamoreka —

2007.
3. bacakep P., Caatu T. Koneunsie rpads u cetu. — M.: Hayxka,1974.
4. Benrtuens E.C., OBuapoB JI.A. [Ipuknagneie 3a1aun T€OpUU BEpoOsITHOCTEH. — M:

Paguo u cBsa3p, 1983.

5. 3apyoun B.C. Marematndeckoe MojenupoBanue B Texuuke. — M.: U3a-Bo MI'TY
uM. H.D. baymana, 2003

6. Kysnenos O.I1., JluckperHast MmatemaTtuka st unxenepa. — M.: Jlaus, 2004.

7. JlaBpumesa E.M., Iletpyxun B.A. Meroab!l u cpeAcTBa MHKEHEPUH POrPaMMHOIO
obecmne- yeHus: YueObuuk. — M.: MOTHU (T'Y), 2006.



10.
11.
12.
13.
14.

10.
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cCucTeMax

Jlapuue O.U. Teopus u metoasl npuHsaTus pemenuid. — M.: Jloroc, 2002.

JIutBak b.I'. DxcniepTHbIE OLIEHKHU U npuHsATHE pemeHuil. — M.: Ilatent, 1996.
Mupxkus B.I'. [Ipo6iema rpynmoBoro Beibopa. — M.: Hayka, 1974.

Ope O. I'padbr u ux npumenenue. — M.: Mup, 1965.

Camapckuii A. A., I'ynun A.B. Uucnennsie metoasl. — M.: Hayka, 1989.

CosetoB b.JI., AkoBneB C.A. MonenupoBanue cuctem. — M.: BIII, 1985.

[lBenoB A.C. Teopuss BEpOSTHOCTEH M MaTeMaTHYECKas CTAaTUCTHKA. Y4eOHOe
nocoOue JJIsi CTyICHTOB 3KOHOMHYECKUX crenuanbaocteit. M., uzn-so BI119,1995.
Jlonoanumenvuan tumepamypa

AiiBazsa C.A., Mxurapsna B.C. IIpuknanHas CTaTUCTUKA U OCHOBBI DKOHOMETPHUKH.
— M.: OHUTU, 1998 (paznensi 1 u 2).

Aizepman M.A., Aneckepor @®.T. BriGop BapmaHTOB (OCHOBHI Teopuu). — M.:
Hayxka, 1990.
AxumoB O.E. [luckperHass maTeMaTuka: JIOTHKa, Tpynmel, rpadel. — M.:

Jlabopartopus bazoswix 3nanuii, 2001.

Aneckepo @.T. IloporoBas mone3HOCTb, BBIOOp W OWHApHBIE OTHOIICHUS //
ABtomatuka u tenemexanuka. 2003. Ne3. C. 8 - 27.

AneckepoB @.T., Opremyk II. «Bpibopel. T'omocoBanme. Ilaptum» — M.:
Axanemus, 1995.

Bbpamc C., Teitnop A. lenum no cnpaBeginuBoctu. — M.: Cunrer, 2002.

Bacun A.JI., Mopo3zos B.B. Teopust urp u Moaeinn MareMaTu4eCcKOM SKOHOMHUKHA. —
M.: Makc IIpecc, 2005.

HBopenxnit M., Mypomues IO0JL, Iloronmn B.A., Cxuprnagze A.T.
MopnennpoBanue cu-crem. — M.: Akanemus, 2009.

Heiut K. [Ix.. BBenenue B cuctemsl 6a3 ganabsix. — M.: Bunbsmc, 2005.

Jlxen JI. Xappunrros. [IpoektupoBanue pensiuoHHbIX 0a3 faHHbIX. — Jlopu, 2006.
baok 2. Hanpasiaennocts 05.13.01 «CucreMHblii aHaaW3, yNpaBJIeHHE H

o0padoTka nHGpOpMALMI.

1. Ocnoenvie nonamus u 3a0auu CUCHEMHO20 AHAIU3A

IIonsiTue O cUCTEMHOM moaxoaec, CUCTCMHOM aHaJIN3€. BI)II[CJICHI/IC CUCTCMBI U3 CPCIbI,

OMnMpCACICHUC CUCTCMEIL. CucreMnl u 3aKOHOMCPHOCTHU HX (bYHKHI/IOHI/IpOBaHI/IH " pa3BUTHA.

YnpaBisieMocTb, JIOCTH)KUMOCTb, YCTOMYMBOCTb. MoJAenn CUCTEM: CTaTUYECKHE,

JAUHAMHUYCCKHUEC, KOHICITYAJbHBIC, TOIIOJOTUYCCKUC, (bOpMaJ'II/ISOBaHHI)IG (Hpouenypm

dbopmanuzanuu  Mojeneil  cucteM), HHGOPMAIMOHHBIC, JIOTHMKO-JIMHTBUCTHYECKUE,

CCMAaHTHUYCCKHC, TCOPCTUKO-MHOKCCTBCHHBIC u Ap. KJ'IaCCI/I(bI/IKaLII/ISI CHUCTCM.

ECTGCTBCHHBI@, KOHICIITYAJIbHEIC u HCKYCCTBCHHEIC, IIPOCTEIC u CJIO’KHBIC,

OCJICHAIIPABIICHHBIC, LCJICIOoJIararomue, aKTHBHBIE W ITACCHUBHBIC, CTAaOMJIBHBIE |

pa3BUBAOIMNECCA CHUCTCMBI. OcHOBHBIE MCTOAOJIOTMYCCKUC TPUHIUIIBI aHalIn3a CHUCTCM.

3&,2[3‘11/1 CUCTEMHOT0 aHayim3a. PoJib yenoBeka B PCUICHUH 3ala4 CUCTCMHOI'O aHaJIn3a.

2. Memoowvt onmumuzauuu
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MaremaTueckoe  mporpaMMupoBaHue. THUIBI  3KCTPEMYMOB  (PYHKIIMH  MHOTHX
IIEPEMEHHBIX, YCJIOBHs JIOKaJIbHOTO JKCTpEMyMa, MeToA MHoxuTenen Jlarpanxka.
OcCHOBHbIE TIOHSTUSL BBINIYKJIOro mnporpammupoBaHusd. CennoBble TOYkH. DyHKUIHS
Jlarpanxa. Teopema Kyna — Takkepa u ee reomerpuueckas narepnperanus. CoBpeMeHHbIe
METObI rpagueHTHOMN ONTUMU3ALINY. dopmyIHpOBKa 3a7a4u JIMHEWHOTO
nporpammupoBanus (JII1), skonomuyeckass untepnperaius. [loHaTHS OMOpHOTO MIaHa U
0a3uca, BBIPOKIEHHOCTh U HEBBIPOKIAEHHOCTD 3a7a4 JII1, OCHOBHBIE IPUHLIUIIBI CUMILIEKC-
merona. OcHoBHbie Teopembl JIII. Ilotoxu B cersix. Teopema ®opna — dDankepcoHa.
TpancnoprtHas 3agava. J[uHamuyeckoe nporpaMmmupoBanue. [Ipumepsl 3aaad, pemaeMbix
METOAOM JMHAMUYECKOrO0 NPOrpaMMHUpPOBaHUA. 3ajada ONTHUMAJIBHOTO YIPAaBICHUA H
npuHIMN Makcumyma [loHTpsruHa.

3. Anzeopa
JIunelinoe npocTtpancTBo. JInHEHAsA 3aBUCUMOCTb. ba3uc. CucTEMBI IMHENHBIX YPaBHCHHM
(CJIY). Kputepuii coBmectnoct CJIY. OOpaTHas u iceBaooOpaTHast MaTpuilbl. JInHelHbIE
onepaTopbl. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUEHHUS KBAJAPATHOM MATPHUIBI U
CUMMETPHUYHON KBaJApaTHOW MaTpuUpbl. J(MaroHanu3anus MaTpUlbl JUHEHHOTO OIEpaTopa.
CuHrynsipHble 4YMCa TMPSMOYTOJBHBIX MATPHUIl M UX CBA3b C COOCTBEHHBIMU YHUCIAMU
ACCOIMUPOBAHHBIX MaTpull. MaTpudHbie pa3lioKeHus: (CHHTYJsIpHOE pasnoxeHue, QR-
paznoxenue, LU-paznoxenue, pasznoxkeHue Xosernkoro). CkalspHOoe Npou3BeIeHNUE.
OptoronansHocTh. Ilponecc oproronanuzamuu I['pama — IIMunara. bununelinble wu
KBaJipaTU4HbIE (POPMBI. 3HAKOONPEEICHHbIE U MOIyOoNpeieJIeHHbIE KBapaTHUHbIe (hOPMBbI
u ux cBomictBa. 3 Teopema Ileppona-dpobeHnyca isi HEOTPUIATENBHBIX MATPHII.
CreneHHOI METOJT OTBICKAHHS MaKCUMAaJIbHOTO COOCTBEHHOI'O YHCIIA U COOTBETCTBYIOIIETO
cOoOCTBEHHOT'O BEKTOpa; yclioBusl cxoauMocTH. [lonstue rpynmnel. HopmanbHblil fenurens u
dakrop-rpynna. Pemerku u nomypemerku. bynesa anredpa.

4. Ocnosvl meopuu 6epoAMHOCHENl U MAMEMAMUYECKOU CIMAMUCIMUKU
CnydaiiHple  Beau4MHBL.  PacrpeneneHue  OUCKPETHBIX — CIOy4YalHBIX  BEJIMYUH.
XapakTepuCTHUKU pacnpeneneHuid. OCHOBHBIE 3aKOHBI pACIpEAESIEHUs HENPEPBIBHBIX
CIy4YalHbIX BeAWYMH. QDYHKIWM IUIOTHOCTH pPACHpENeNCHUs, CBOMCTBA W KBAaHTWIIU
OJIHOMEPHOM, IBYMEPHON U N-MEPHON HOPMAJILHOM CIIy4alHOM BelM4uHbL. PacnipeneneHus
xu-kBaapat, CteronenTta, CHenekopa — duiiepa, JOTHOPMaJIbHOE U paBHOMEPHOE. 3aKOH
Ooonpimux uucen (B ¢opme YeObleBa) Kak BBIPAKEHHE CBOMCTBA CTAaTUCTHYECKOU
YCTOMYMBOCTH CpeaHero 3HadeHus. lleHTpanbHas mnpenenbHas Tteopema. l'eHepanbHas
COBOKYITHOCTh, BBIOOpKAa M €€ OCHOBHBIE XapaKTepUCTUKH (Cpe/Hee 3HaueHue, AUCTepCcus,
acCUMMETpHsI,  KBaHTWIM, (QYHKIUM  pacupelneiaeHuss U IwioTHoctH).  [loHsTue
CTAaTUCTHUYECKON THUIIOTE3bl U CTATHCTUUYECKOro KpuTepus. OCHOBHBbIE NOHSATHUS TEOPUU
CTaTUCTMYECKHX OILIEHOK U CBOMCTBAa OLEHOK (HECMEIIEHHOCTh, COCTOSTEIbHOCTD,
ACUMNTOTHUYECKAs HOPMAJIbHOCTb, 3()(PEKTUBHOCTD).

5. Uzpovl u pewenusn
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Knaccudpukanmss 3amady NpuHATUS pelieHUH. DTambl NpUHATUHA pemieHud. Mogenu
WHJIUMBUIYaJIbHOTO BbIOOpa. OTHOIIEHUS TOpsiaKa M KBasumnopsaka. DyHKIUS BbIOOpA.
[loHsATHA HACIEAYEeMOCTH M HE3aBUCUMOCTU. Teopusi MOJE3HOCTU. JKCHEPTHBIE METOBI B
NpUHATUN peuieHui. [IpuHsATHe peuieHuii mpu MHOTUX Kputepusax. MHoxectBo Ilapeto.
[Ipouienypsl BeiOOpa yactu MHOKecTBa [lapeTro. MeTonabl pelieHns MHOTOKPUTEPUATBHBIX
3aJa4: METOJbl CBEPTKU, MOPOroBbie MeToAbl. AHanmu3 3(dexkTuBHOCTH 3aTpar AD3
(metonbr 3arpathl — 3¢@dekr). HedueTkne MHOXkecTBa M anredbpa HEYETKHMX MHOXKECTB.
Heuerkne otHomienus. I[lpunnun o6ob6menuss 3ane. Heuerkue uyucina u  HedeTkas
apudmerrka. MHOTOKpUTEpUATBHOE MPUHATHE PELICHUN NpPU HEUYETKUX OTPaHUYCHHUSX.
HexkoonepatuBHble Urpbl. AHTarOHUCTHYECKUE UIPBl. Pemenue Matpuynoil urpsl. [lonstue
ctparerun. JloMuHaHTHbIe cTparerud. PaBHOBecwe mo Hamry B YHCTBIX M CMEMIAHHBIX
crparerusix. Kooneparususie urpsl. SAnpo. Llena urpst Lllennu. [IpocTeie Urpsi.

6. Anzopummul u 8bIUUCTUMETLHAA CTIOHCHOCHLD
ANTOPUTMBI U CTPYKTYpPbl JaHHBIX. ACUMOTOTHYECKUN aHAIN3 CIOXKHOCTH AJTOPUTMOB.
[Togxoapl K TPOEKTUPOBAHUIO AITOPUTMOB: «pa3feisiii W BIACTBYW», JUHAMHUYECKOE
MporpaMMUPOBAHUE, KaJHAsI CTpaTerus. AJITOPUTMBI COPTUPOBKH, JIBOUYHOTO MOHCKA.
Anroputmbl Ha Tpadax: o0xon rpada, MOUCK KpaTdyalluX MyTeH, IOCTPOCHUE
MUHHUMAJIBHOTO OCTOBHOTO JepeBa. J[BoWuHBIE MEpeBbsi MOMCKA, KYy4H, XEII-TaOIHUIIbI.
Mamuna Teroopunra. Tesuc Yepua. HepazpemmmocTh mnpoOieMbl OCTaHOBA MAIIMHBI
Treropunra. 4 Knaccel 3amau P u NP, mpumepsl. CBoumocTs 3a1au no Kapny u TeropuHry.
NP-nonmnota. Teopema Kyxka.

7. /luckpemmuuwiit ananu3 u npeocmaeieHue 3HAHUIL
KoMOuHaTOpHBIE METOJIBI JUCKPETHOTO aHanu3a. Kiaccudeckue 3ajauu KOMOWHATOPHOTO
aHanuza. Pa3Ouenus u pasmemienus. OCHOBHbIE KOMOMHATOpPHBIC TOXIECTBA. 3agayd o
KoaupoBaHuu wuHPopManuu. llepeuncnurenvHble 3alaydl O Ha3HAYCHHUSIX. bUHapHBIE
otHomieHust ¥ Tpadul. CrocoObl mpeactaBienus rpados. Ilytu B rpade. CBS3HOCTH.
TeopemMa O CBSI3aHHOCTH JABYX BEpIIMH, HWMEIOIMIMX HEYETHYHO JIOKAIbHYIO CTEICHb.
MakcumansHoe yucio pedep B rpade ¢ n BepmuHaMU U k CBSI3HBIMH KOMIIOHEHTaMH.
HocTtatouHnoe ycioBue CBA3HOCTH rpada ¢ n BepmnHamu. JlepeBbsa. CBS3aHHOCTH JHOOBIX
JIBYX BEPIIUH JepeBa ¢IMHCTBEHHBIM MPOCTHIM TyTeM. [IpobieMa Bu3yanusamnuu 1epeBbeB.
@dopManu3Mbl, OCHOBaHHbIE Ha MareMarudeckoil moruke. COBpPEMEHHBIE JIOTHKHU.
Jlormueckuit BLIBOJI.

Ocnosenaa numepamypa

1.  AiiBazsa C.A., Mxurapsan B.C. Ilpukiiagnas cTaTUCTHKA U OCHOBBI 3KOHOMETPHKH.
— M.: FOHUTU, 1998 (paznensi 1 u 2).

2.  Aizepman M.A., AneckepoB ®.T. Bribop BapmaHTOB (OCHOBBI Teopuu). — M.:
Hayxka, 1990.

3.  AxumoB O.E. JluckperHas MaremaTHKa: JIOTUKA, Tpymnmel, rpapel. — M.:

Jlaboparopus bazoseix 3nanuii, 2001.
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11.
12.

13.

14.

15.
16.

17.

18.

19.
20.
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AnexkceeB A.A., Umaes J1.X., Ky3pmun H.H., flkoneB B.b. Teopust ynpaBienusi. —
CII6.: U3n-Bo CIIGI'OTY «JIDTH», 1999.

AneckepoB @.T., Opremyk I1. «Bwi6opsl. ['omocoanue. [Taptun»y — M.: Axkagemus,
1995.

Aneckepo @.T., Xabuna O.JI., IlBapu J[.A. bunapuble oTHOWEHUS, Tpadbl U
KOJUJIEKTUBHBIC penieHus. — M.: @uzmariur, 2013.

Adanacees B.H., Konmanosckuii B.b., Hocos B.P. Martematnueckas Teopus
KOHCTPYMPOBAHUS CUCTEM ylpasieHus. — M.: Beicias mkoua, 2003.

AdanacreB B.H. Ynpasnenue HeomnpeneaeHHBIMU TUHAMUYECKUMU OOBEKTAMHU. —
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Baok 3. HanpasJieHHOCTH 05.13.12 «Cucrembl aBTOMATHU3ALUH
NMPOEKTUPOBAHUSD).
1. Anzopummuueckue A36lKU U RPOZPAMMUPOGAHUE.
1. OcHoBHbI€ 3Tarnbl pemieHus 3a1a4 Ha OBM. Tlonatue 06 anropurmax u cnocodax ux
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IIPEICTaBICHUS.
2. SI3pIkm mporpaMMupoBaHMs. Tunel naHHBIX. BeIpaxkeHus, onepanuu, ONepaTOpBI.
OOBEKTHI, HHKAIICYIIALMS, TOTUMOP(PU3M, HACIIEI0BAHUE.
3.  BrpluncnurenbHbIe NPOLECCH U IOTOKM KOMaH[. Mtepanuu, BETBICHMS, LIUKIIBL.
4.  TlapamnensHoe  mporpammupoBaHue. CpencTBa  CHUHXPOHU3allUM  MTOTOKOB.
Oco0eHHOCTH MapaieIbHOr0 NPOrpaMMHUPOBaHHUS.
5. Ilpouenypsl. I'pad-cxembl anropuTMoB.
6. Bunel s3blkoB nporpammupoBaHus. OTIWYUS HHTEPHPETUPYEMBIX S3BIKOB OT
KOMIMJIUPYEMBbIX. JleKIapaTUBHBIA, NpOLEAYpPHbIH W (DYHKUMOHAJIBHBIA IOAXOIBl K
IPOrpaMMHUPOBAHUIO.
7.  Cneuudukanuu, odopmieHue mTporpaMMHON JOKyMeHTanuu. HamexHocTs u
PaBUIBHOCTH MPOTPAMMHOT'0 O0ECTICUSHHUS.
8.  Pabora ¢ aitnoBoii cuctemoii. YnpapieHue BBOAOM/BbIBOAOM. [I0TOKH TaHHBIX.
9. IIIaGnoHBI HPOEKTHPOBaHUS B OOBEKTHO-OPUEHTUPOBAHHOM IPOTPaAMMHUPOBAHUU.
[Tpumeps! 111a0JI0HOB TPOEKTUPOBAHMUSL.

2. Onepayuonnsie cucmemol.
1. Hcropuueckuil odepk u Kiaccu(uKanus OlnepalloHHBIX CUCTEM. Y HUBEpCAJIbHbIE U
CIEUAJIbHBIE ONEPALIMOHHBIE CUCTEMBI.
2. TpeboBaHus K BBIYUCIUTENBHBIM pecypcaMm. Knaccudukaius onepauoHHbIX CUCTEM
110 METOAY NOCTPOEHMS sApa. MOyIBHBII NPUHIUI IOCTPOECHUS ONIEPALIMOHHBIX CUCTEM.
3. T'eHepauys oOINepalMOHHBIX CHCTEM. YIIpaBJIE€HHME IpoOLlECCOPaMH, MaMITHIO,
BHEUIHUMH YCTpOWCTBaMH, (haiiamu.
4,  ®usnyeckas U BUPTyaJbHas NMaMsATh, ABJICHUE (parmMeHTannu. CBsI3HOE U HECBA3HOE
pacnpeleneHie  NaMsATH, CTPAaHUYHOE, CETMEHTHOE U CErMEHTHO-CTPaHWYHOE
pacrpeneneHue naMsaTH.
5. Tumbl opranmzanuu (QaitioB, METOIbI M CHOcOOBl moctyna K Qaitnam. Bumbl
(halI0BBIX CHCTEM, HX YCTPOUCTRBO.
6. Opranuzanus oOMeHa ¢ BHEUIHUMH yCTpOMCTBaMHM Ha ()U3MUECKOM YPOBHE, MOHSTHE
IpauBepa.
7. Omnepauuonnas cuctema UNIX u ee Bepcun. Opranuzanusi (ailioBoil cucTeMmsl,
MOHSTHE 000J0UYKH, CYIIECTBYIONIME HHCTPYMEHTAIbHbBIE CPE/Ibl MPOTPAMMHUPOBAHHUS.
8. CoBpeMEHHBIE ONEpAIMOHHBIE CHUCTEMBI, HMX BHUABI M OCOOCHHOCTH pabOThl U
YCTPOWCTBA.

3. Ungpopmayuonnoe ooecneuenue CAIIP.

1. Knaccudpukauuss paHHbiXx, wucnonbdyembix B CAIIP. OcHoBHble npo0sIEeMBl,
CBSI3aHHBIE C UX XpaHEHHEM U 00pabOTKOM.

2. banku naHHbIX, 001IMEe TpeOOBaHUS K HUM, UX TPAJAULIMOHHAS apXUTEKTYpA.

3.  @OyHKUMHM CHUCTEM YyIpaBieHHs Oa3amMM AaHHbIX. Mojenu aaHHbIX. PensiuoHHbIE,
MEPAPXUUECKHUE U CETEBbIE 0a3bl JaHHBIX.

4.  TloHATue 0 pPeNsLMOHHON anredpe U pesIILiuOHHOM UCUUCIEHUU.
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5. SI3bIKM ONMCAaHUS ¥ MAaHHUITYJUPOBaHUsS JaHHBIMU. OCHOBHBIE UepThI si3bIKa SQL.

6. Oranbl pa3pabotku uH(popmarronHoro ob6ecneduenuss CAIIP. Mudonornueckoe,
KOHIIENTyalIbHOE, (pU3nyecKoe MPOeKTUpOBaHNe 0a3 JaHHBIX.

7.  Pacnpenenennsie 6a3bl naHHbIX. CTpaTeruu pacipeaeaeHusl.

8.  OCOOCHHOCTH HCIIOJIb30BaHMS OaHKOB JaHHBIX B COCTaBe HWHOOPMAIIMOHHOTO
obecrieuenust CAIIP. IToaxoas! K MOCTPOCHHUIO CIICIIMATIM3UPOBAHHBIX CUCTEM YIIPABICHUS
0asamu manabix mist CAIIP.

4. Jlunzeucmuueckoe ooecneuernue CAIIP.

1.  IIpuHIMIBI TOCTPOEHUS SA3BIKOB IPOrpaMMHUPOBaHUs U BXOAHBIX s3bIKOB CAIIP kak
6a3pl TUHTBHCTHYECKOTO obecnieueHust CAIIP.
2.  @®opManbHble rpammatukd.  Knaccudukamus  rpaMmmatuk 1o XOMCKOMY.
CpaBHUTENbHBIE XapAKTEPUCTUKH OTPAHUYEHHBIX, KOHTEKCTHO-CBOOOJHBIX U KOHTEKCTHO-
3aBUCUMBIX TPAMMATHK.
3. ba3oBbie METOABI TPAHCISALUU S3bIKOB IPOIrPAMMHUPOBAHUS U BXOJHBIX S3BIKOB.
4.  PerynsapHble rpaMMaTuku. PerynspHble BbIpakKeHUS. DKBUBAJIEHTHOCTh I'PAMMATHK.
Koneunsle aBTOMaThl. MeToabl MpeoOpa3oBaHusi KOHEYHBIX aBTOMATOB. MUHUMAalbHBIN
KOHEYHBIN aBTOMAT.
5. Jlexcuueckuii aHanu3. CTpyKTypbl 1€PEBbEB TPAHCIISILIUU.
6. IT'eHepaToppl JIEKCMYECKUX M CHHTAKCHMUECKHUX aHAINW3aTopoB. OCOOEHHOCTH HX
NPUMEHEHHUS.
7.  AnropuTMBl TpaMMaTH4ecKoro paszbopa "cBepxy-BHU3", "cHu3y-BBepx', '"clieBa-
HarpaBo'. OTalbl CO3[aHUs TPAHCISATOPOB S3BIKOB MPOrPAMMHUPOBAHUS U BXOJHBIX
a3b1koB CAIIP.
8.  OcHoBHBbIe TpeOoBaHus K mojib3oBarerabckomy wuHTepdeiicy CAIIP. Cranmaptbl
M0JIb30BATEILCKOI0 HHTEpPeiica.
5. Texnonozua paspadbomku npocpammmnozo odecneyeHus.

1. TlpuHIMIBI TOCTPOEHUS M METOABl Pa3pabOTKU MPHUKIATHOTO IMPOTrPAMMHOTO
obecnieuenuss CAIIP, apxutektypa coBpemeHHbix OBM um BC, mocTtpoeHue cucrem
YIPaBIICHUSI BBIYUCITUTEIBHBIMU PECYPCAMH.
2.  OyHKIUYW, TPUHIHMIB U CIOCOOBI MOCTPOCHHUS MAKETOB MPHUKIATHBIX MPOTPAMM,
peanu3anuy B HUX THUIOBBIX AJITOPUTMOB NMPOEKTUPOBAHUS. DTambl KU3HEHHOT'O IIMKIIA
IpoTrpamm, UX OCOOCHHOCTH.
3. OcoOeHHOCTM  TEXHOJOTMHM  NPOTPAMMHPOBAaHUS  CIOXKHBIX  MPOrPAMMHBIX
KoMIUTIeKcoB. TexHomoruu pazpaboTKu MpOrpaMMHOTO 0OecTeueHusl.
4.  CTpyKTypHOE, MOJ1yJIbHOE, 00BEKTHO-OPUEHTUPOBAHHOE, HBOJIIOIIMOHHOE
IpOrpaMMHUpPOBAHUE.
5. T'ubOkme w™eroauku pa3paboTKu mporpammHoro oobecrneueHus. MrepaunonHas
pa3paboTka.
6. Meronbl o0ecnieueHHs KauecTBa MporpaMMHOTO obecnieuenus. CTaHaapThl B 00J1aCTH
oOecrieyeHus1 KayecTna.
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7. JlokyMeHTanmusi Ha [pPOEKT, €€ NpeAHa3HadyeHue. Buasl HOKyMeHTaluw,
odopMIIIeMO Ha pa3IMUHBIX 3TAMaxX pa3paboTKU MPOTPAMMHOTO 00ECIIeUeHUS.

6. 9BM u nepugpepuiinvie ycmpoiicmea.
1.  Tpeb6oBanusa k Texunueckomy odecnedenuto CAIIP. Cuctemuas opranuzamus 9 BM
U BBIYMCIUTEIBHBIX CHUCTEM, JIOTUYECKas CTPYKTypa U PEXKUMBI (DYHKIIMOHUPOBAHUS
OBM, mpencraBnenue uHpopMmanuu B OBM, myTtu ee pacmpocTpaHeHHS U CHOCOObI
npeoOpa3oBaHMsL.
2. IlpuHmunel mocTpoeHUs M opraHu3anus (yHKIIMOHUPOBAHUS IEHTPAJIBHOM YacTU
OBM, 3anoMHHAIOIIMX YCTPOICTB, IPOLIECCOPOB, KAHAJIOB BBOIA-BBIBOJIA.
3. OcobeHHOCTH peanu3aluy YCTPOWCTB pa3iIMYHBIX KiaccoB OBM Ha coBpeMeHHOMH
AJIEMEHTHOI1 0ase.
4.  CoBpeMEHHbIE METOAbl MPOEKTHPOBAHMS yCcTpocTB OBM Ha pa3iuyHbIX
MEpPapXUUECKUX YPOBHSX C UCIOJIB30BAaHUEM COOTBETCTBYroMX nojacucrem CAIIP OBM.

5. Ilepudepuiinbie ycTpoiictBa OBM, HuX KOHCTPYKTUBHbIE U ()YHKUHOHAJIbHbBIE
ocobenHoctu. Kommuekcol texHuueckux cpeactB CAIIP B pa3nuyHBIX NPUIOKEHUSX.
BapuaHnTsl peasin3anyiyi CHCTEMBI IPEPBIBAHUIN.
6. Meronpl obecriedeHHs HaAeKHOCTU (GyHKIMOHUpoBaHUs OBM u nepudepuitHbix
yctporcTB. CHCTeMBI KOHTPOJS W JHWAarHOCTUKHM, BapUaHThl MX peaju3aluu B
coBpeMeHHbIX DBM.
7. Cucrema komana OBM. CrpykrypHas cxema mnpoueccopa. Ilpoueccopsl ¢
cokpameHHbIM (RISC) u monueim (CISC) nHabopamu komanna. Crnenuanau3upoBaHHBIC
npoiieccopsl, ux poisib B CAIIP.
8. Hasnauenume, mapameTpsl W Kiaccuukanus apupMETHKO-JOTHUECKUX YCTPOMCTB.
MukpomnporpaMMHOe yrpaBiieHHe. [IpuHIMIBI AEUCTBUSA YIPaBIAIONIMX aBTOMAaTOB C
XPaHUMOU B IAMSTH U <GKECTKOW JIOTUKOM.
9. Pacmpenenennsie uH(OpPMAIMOHHBIE CHCTEMBL. MeToasl ¢GparMeHTaluu U
pacrpeneneHus JaHHbIX. TEeXHOJIOTUS «KIUEHT—CEPBEP».
10. Hudopmaumonnsle xpanunuina. lIpoexTupoBaHHe HWH(GOPMAIMOHHBIX XPaHHIIUIIL.
NoSQL 06a3b1 qaHHBIX
7. Mawunnas cpaghuxka u zeomempuyeckoe mooenupoganue.

1. TlonsTHe MamMHHOM TpaduKH, TE€OMETPUUYECKOTO MOJCIUPOBAHUS, TpaPUUecKOM
cucTeMbl, 0a3oBoro rpaduueckoro makera. Bo3MOXHOCTH COBPEMEHHOW MAaIIMHHOU
rpauKu.
2. TpeOyemble BBIUYMCIMUTENBHBIE pPECYPCHl JUISl PEIIEHUS TIEOMETPUUYECKUX U
rpaduyeckux 3agad. TeXxHUYecKHue CpeicTBa MAIIMHHOMN rpaduKy.
3. T'eomerpmueckoe MoaenupoBanue. Kiaccudukanus TreoMeTpHUecKUX MOJEICH,
crocoObl MpeICTaBICHNs KPUBBIX, MOBepxHOcTel B mamsatu OBM. CrnocoOsl mocTpoeHus
00BEMHBIX TeJ U3 0a30BBIX JIEMEHTOB (POPMBI.
4. T'eomerpus KpHUBBIX M TIOBEPXHOCTEH B TPEXMEPHOM IPOCTPAHCTBE, MX
napameTpudeckoe onucanue. Iloctpoenne KpuBbIX.
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5. MmHuorounensl beswe. [locTpoeHne moBepxHOCTEN.
6. Marematuueckuii anmapar Kynca, bespe, Opmuta, B-crumaitnoB, NURBS nmns
pELIEHNs] TEOMETPUYECKUX 3aAa4d. AJITOPUTMBI PEILIEHUS METPUUECKHX 3aa4.
7.  llpuHuunsl TOCTPOEHHUs MNPUKIAIHBIX Tpaduueckux mnporpamMM. CraHaapTsel B
MaIIMHHON rpaduke (Ha pa3paboTKy rpauuecKkux CHCTEM, Ha OOMEHHbIE (Dalibl U Mp.).
Konuenuus crangapra KOpHeBOM rpaduyueckoil CucTeMsl.
8. Ilporpammuas M anmapartHas peaju3alys OTAEIbHBIX aJITOPUTMOB MAIIMHHOMN
rpaduku. AJITOPUTMBI  OTCEYEHMs, aQUHHBIE MpeoOpa3oBaHus, NPOELUUPOBAHUE,
pa3BepTKa, 3aKpacka, yJaJeHHe HEBUIMMBIX JTUHUI U IOBEPXHOCTEM.
9. Kiaccudukamus rpapuueckux cCUCTEM U UX (YHKUMOHAJIbHBIE XapaKTEPUCTHKHU.
00630p cOBpeMEHHBIX IpaUIECKUX CUCTEM.
10. TIlepcnexkTuBBl pa3BUTHUS IpaUUYECKHX YCTPOMCTB MAIIMHHOM IpaduKH, CIOCOObI
CO3/IaHUS €CTECTBEHHBIX M300paKCHUI U ABWKEHUM Ha 3KkpaHe. OTpakeHue, 1[BET, TCHHU,
(dakTypa MaTepuasia B MAIIMHHOM rpaduke.

8. Mooenuposanue cucmenm.
1. Ponp wmarematnueckoro wmogenupoBanuss B CAIIP. OO6o6iieHHble ypOBHH
POEKTUPOBAHUS, NpPHUCYUIUME OOJBIIMHCTBY OONacTed TEeXHUKU. MUKpO-, Makpo- H
CHUCTEMHBII YPOBHH.

2.  XapakTepuUCTUKM MAaTeMaTH4YECKUX Monesed. ToYyHOCTh, aJEeKBAaTHOCTh U

AKOHOMUYHOCTh. O011ast XapaKTepUCTHKA MOJIEIeil HAa MUKPOYPOBHE.

3. Cerounsle Moxenu. AnreOpau3anus YpaBHEHUH B METOJIeé KOHEUHBIX Pa3HOCTENl.

Opranuzanysi BbIYMCIHUTEIBHOIO MpOLEcca IMPU HCIOIb30BAHUM METOAOB KOHEUHBIX

pa3HOCTE W KOHEYHBIX DJIEMEHTOB, MIpe- U MOCTIpolieccopHas oO0paboTka nHGOpMaIUU B

MPOrpaMMHO-METOANYECKUX KOMILJIEKCaX aHAJIN3a IPOYHOCTH.

4.  TlpoOnembl cO3laHHS MAaTEMAaTUYECKOrO0 W MPOrpaMMHOro oOOecredyeHus Ha

MaKpOypOBHE: aHaJIOTMH (a30BbIX MEPEMEHHBIX M YpaBHEHUH B CHCTEMax pa3IMYHOU

¢u3nyeckoi TmpUpOabl, METOAbl (OPMUPOBAHMS MATEMATHUYECKUX MOJEIeH cucteM u3

KOMIIOHEHTHBIX U TOTIOJIOTUYECKUX YPaBHEHUH.

5. MopaenupoBaHue Ha CUCTEMHOM YPOBHE.

6. Meronbl MOAETUPOBAHMUS HENPEPBHIBHBIX OOBEKTOB HAa OCHOBE ammapara

nepenaTouyHbix (yHKUMA. Metoasl TOBBIIEHUS S(PPEKTUBHOCTH OJHOBAPUAHTHOTO

aHaJIi3a: JIE€KOMIIO3MIIMOHHBIE METOJbl, yY€T CTPYKTYpbl M Ppa3peKEHHOCTH MAaTPHI]

MoJzeNiel, MakpoMmoJenupoBaHuWe. MerToAsl  penmakcanud  (GOpPMBI  CHUTHajla H

MPOTHO3UPYEMBIX PEAKIUH.

7. MeTonbl TUCKPETHOTO MOJIEIUPOBAHUS.

9. Onmumu3zauusn ¢ CAIIP.

1.  XapakTepucTuka AKCTPEMAJIbHBIX 3aa4y B MPOECKTUPOBAHUMU.

MHOroKpuTepraIbHOCTh, MHOTOMAPAMETPUYHOCTh, ajdropuTMHueckas (opma Mojesne.

MmuoxectBo Ilapero.

2. Kpurepuum ONTUMAIbHOCTU: YaCTHBIM, AaJJAWTUBHBINA, MYJbTUIUIMKATUBHBIN,
17
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BEPOATHOCTHBIN, MUHUMAKCHBIN.
3. Oco0eHHOCTM NOCTaHOBOK JKCTPEMAJIbHBIX 3a/ad MpU BHEUIHEM M BHYTPEHHEM
npoektupoBanuu. OmpeneneHue TUMa  1eJeBOM  (QYHKIMHM, pacyeT  BECOBBIX
K02 () PHUITUEHTOB.
4.  Kinaccudukanuss MeTol0oB mHoucka 3KcTpeMyMma. OleHKa TpPyAOE€MKOCTH Ipolecca
MOUCKA.
5. Mertoubl 6e3ycioBHOM onTuMu3auu. OqHOMEpHAss MUHUMHU3ALIHS.
6. Metonbl HyneBoro mopsjaka (mokoopauHaTHOro cmycka, Hennepa-Mupa, Xyka-
JlxuBca, Pozenopoka).
7. I'paguentHble MeTonbl (HAUCKOPEMILEro CIyCKa, CONPSDKEHHBIX TIPaJUEHTOB,
NEPEMEHHON METPUKH).
8. Meton HeroToHa, MeTOIbI yCIIOBHOM onTuMu3anuu. Y ciaoBus Kyna-Takkepa.
9.  Meronbl MHOXKUTeNEH Jlarpanxka, mTpa@HbIX GyHKIUHN, IPOSKIUHU TpaJUeHTA.
10. Tlouck makcumuHa. ONTUMH3ALHUS C YIETOM JIOMYCKOB.
11. Metoasl  LEHTPUPOBAHMS W BOHWCHIBaHWS  rurneppuryp B 00JacTh
paborocriocooHoctu. JluckpetHas ontuMuzanua. OCHOBHBIE CBEICHUS W3 TEOPUHU
CJIOHOCTH 3aJ1a4 BeIOOpA. 3a/1auu MOJTHOTO mepedopa.
12. Meroapl BeTBEW W TIpaHMI, JOKAJIbHOW onTumu3anuu, l'omopu. IIpnmepsr
ABPUCTUYECKUX METOJOB ONTUMHU3ALNH.
13. JluHamuyeckoe MpPOrpaMMHUPOBAHUE, NPUHIUI onTuManbHOCTH. CBA3b 3a1au
ONTUMU3ALMY C 33Ja4aMU CTPYKTYPHOTO CUHTE3A.

10. Hckyccmeennwiit unmesieKm u IKCHEepmHbvle CUCHIEMDbL.
1.  IIpoGiempl, BO3HUKAIOIINE MPHU MPEICTABICHUH B aBTOMAaTU3MPOBAHHBIX CHUCTEMAaX
He(OopManbHbIX 3HAHUI. POPMBI U CIIOCOOBI MPECTaBICHUS 3HAHUH.

2. Mopgenu npeactaBieHusl 3HaHUM ((popMaibHble TEOPUHM, UCUHCIECHUE MPEIUKATOB,
MOJIETM Ha OCHOBE (PpeliMOB, NPOAYKIIMOHHBIE CUCTEMBbI, CE€MaHTH4eckue ceTH). Ux
0COOEHHOCTH, MPEUMYILECTBA U HEIOCTATKH, 00JACTU MPEANOYTUTEIEHOTO TPUMEHEHHUS.
IIpencraienve B OBM HedeTKUX 3HaHUH.
3. OpraHuzanusi TOHMCKa pEHICHWH, METOJbl MOMCKAa B OOJBIIMX MPOCTPAHCTBAX
COCTOSIHUHM (IOMCK B IIMPHUHY U TIIYOMHY, SBPUCTHYECKUI MOMCK B albTEPHATUBHBIX U
UEPAPXUYECKUX IPOCTPAHCTBAX).
4.  DkcnepTHble cucTeMbl. VX CTpyKTypa, pa3HOBUIHOCTH, METObI IOCTPOECHUSI.
5. Tlonstue o0 JOru4eckoM U (YHKIHMOHAIBHOM HporpammupoBaHuu. [Ipremsl
nporpammupoBanus Ha 6a3e sa3pikoB JIMCII u [TPOJIOT .
6. PacnosnaBanue o6pa3oB. Knaccudukaius MmeTo10B.
7.  HeiipoHnHble ceTH, MPUHIUIIBI UX paboThl. HelipoHHbIe ceTi ¢ 00paTHOH CBS3BIO.

11. Pazpadoomka CAIIP.

1.  Dranbl >KU3HEHHOrO LHKJIa mMOpoMbilnuieHHbIX wu3nenuid. Crpykrypa CAIIP.
PaznoBugnoctu CAIIP. Ilonstue o CALS-texnonorusix. Cuctemusie cpenast CAIIP.
Cucremsl CAD, CAE, CAM, PDM.
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2. lloHsATHE WHXEHEPHOTO MPOEKTUPOBaHUs. [IpHUHIMIBI CUCTEMHOIO MOAXOJA.
OcCHOBHBIE TMOHATUS CHCTEMOTEXHHMKH. Mepapxuueckue ypOBHU IPOEKTUPOBAHUS.
dopmanuzaiys nporecca npoekTupoanus uzaenuid npu pazpadorke CAIIP. Conepxanue
TEXHUUYECKOI0 3aJlaHusl Ha mpoekTupoBaHue. Knaccudukanus Mozaeneil M mapaMeTpoB,
UCIOJIb3YEMBbIX IIPU ABTOMAaTHU3MPOBAHHOM IPOEKTUPOBAHUU. THUIOBBIE IPOEKTHBIE
MIPOLIEAYPHI.
3. CAIIP — xak cinoxuas cucrema. Bunsr ooecneuenuss CAIIP. Moaenn »KU3HEHHOTO
nukina CAIIP. Ilokazarenn kauyectBa CAIIP. Llenn u oOuiye npUHLMIBL yHpPaBIECHUS
CIOXHBIMU TTpoekTamMu. [loHaTre 06 OTKPHITHIX cucTeMax. [lepBUuyHOE MPOTHO3UPOBAHKE
nenei npoektupoBanus. [loaroroska pabouero miana.
4. Cragnu, odrtanel u npouenypbl mnpoexktupoBanuss CAIIP:  mpennpoextHsle
UCCJICIOBAHUS, CUCTEMHBIN IMPOEKT, ICKU3HBIA MPOEKT, TEXHUYECKUH MPOEKT, padbouuit
IPOEKT, UCIIBITAHUA U CJ]a4ya B SKCILTyaTalHIO.
5. AmnHanuTuyeckue ¥ UMHTALMOHHble Marematudyeckue wmoxaenu CAIIP. S3piku
UMUTAIIMOHHOTO MOJenupoBanus. Pa3paboTka WMHUTAIIMOHHBIX MOJIEIEH CIOMXKHBIX
cucreM. Cetu [leTpu.
6. Metonbl crpykrypHoro cunte3a B CAIIP: BeTBell M rpaHull, MOUCKa C 3alpeTamu,
MCKYCCTBEHHOT'0 MHTEJIJIEKTA, paClPOCTPAHEHUSI OTPAaHUYEHUHN, TEHETUYECKNE AT OPUTMBI.
7. CASE cpeactsa B CAIIP. SADT ¢yuknuonansHas moaens CAIIP. DFD monens
notokoB naHHbIX B CAIIP. Cranmaptel IDEF0, IDEF3, IDEF1X. YuudunupoBaHHbIN
A3bIK MoaennpoBanuss UML.
8. CALS-texnomoruu. OcCHOBHBIC OmpejelieHus W pemaembie 3anayu. CTaHmapThl
CALS-texnonoruu. SA3piku SGML, XML. STEP-texnonorus. f3sik Express. CTanmapTs
YIpPaBJI€HUS KAU€CTBOM MPOMBIIIJIEHHOW MPOTYKIUH.
9. CucreMmbl aBTOMaTU3UPOBAHHOTO NPOEKTUPOBAHUS B MAIIMHOCTPOEHUHU: OCHOBHBIE
GbyHKIMU U MpoeKkTHbIe mpouenypsl, cuctembsl AutoCad, Solid Works, Ansys. Cucrembl
ABTOMAaTU3MPOBAHHOIO MPOEKTHUPOBAHUS B PATUODIEKTPOHHUKE: OCHOBHbIE (PYHKIHMH U
NpOeKTHBIE Tporieyphl, cuctembl P- Cad, Microsim, Microcap.

CnHcok peKkoMeH1yeMoil JTuTepaTyphl

Ocnosenaa numepamypa

1. W.II. Hopenkos, B.b. ManuueB. OcHoBbl Teopuu u npoektupoBanus CAIIP.
M.: "Bricmas mxoima', 1990.

2.  Cuctembl aBTOMAaTH3alliM NPOCKTUPOBAHUS B  PATUOIJICKTPOHHKE. //
CnpaBounuk nopx pea. M.I1. Hopenkosa. M.: "Panno u cBs3p", 1986.

3.  HopenxoB WN.II. OcHOBBI aBTOMAaTU3MPOBAHHOI'O MPOECKTUPOBAHUA. YUYEOHHK
Uit By30B.- M: MI'TY um. HO baymana, 2002.

4. TonoBumpiHa M.B. HHbopManvoHHBIE  TEXHOJOTMH  MPOEKTUPOBAHMS
PaaNO3JIEKTPOHHBIX cpesicTB. YueOHuk. 2008.

5. HopenkoB W.II., Ky3pmuk ILK. MHpOpMammonHas mojaepkka HayKOEMKHX
m3aenui. CALS- texnosoruu.-M.: U3n-so MI'TY um. HD baymana, 2002.
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6. . A. Aserucsn u ap. Cucrembl aBTOMAaTHU3WPOBAHHOTO MPOECKTUPOBAHUSA:
THIIOBBIE AJIEMEHTBI, METOBI U npouecchl. M.: M3n-Bo cranmapros, 1985.

7.  Kopsuko B.II., Kypeitunk B.M., Hopenko W.II. TeopeTudyeckue OCHOBBI
CAIIP. Yuebnuk 11t By30B. M.: DHeproatomusaar, 1987.

8. 10.X. Bepmumen. OCHOBBI aBTOMaThM3alnuu MpoekTupoBanus. M.: "Pammo u
cBsa3p", 1988.

9. Ilyxameckuii I'. U. IlpoextupoBanme Mukpompoueccopusix cuctem. CIIO:
[Tomurexuuka, 2001.- 544,

10. . A. XerarypoB. OCHOBBI IPOEKTUPOBAHUS YIPABJISIONIMX BBIYMCIUTEIBHBIX
cucteMm. M.: "Panmo u cBs3p'", 1991.

11. N.C. Maxkcumeii. UmuTtanmornroe moaenupoBanue. M.: "Pamno u cBs3p", 1988.

12. A.T. Anekceenko, M.HW. Illarypun. Mukpocxemorexaunka. M.: "Pagno u cBs3p",
1987.

13. W.II. bymmwHCkmMi u 1p. TexHoOnOrus M aBTOMATH3allUs IMPOH3BOJCTBA
paZMOdIIEKTPOHHOM amnnapaTypsl. YueOHuk s BY3os. M.: "Panuo u cBsa3p", 1989.

14. Jleut K. I)x. BBenenne B cuctemsl 0a3 TaHHBIX, BOCbMOE m3anne. M. Bumbsmc.
2005.

15. T. Tuopwu, 1. @paii. [IpoektupoBanue cTpykryp 6a3 ganusix. M.: "Mup". 1985.

Jonoanumenvnaa 1umepamypa

1. B.I. Onudep, H.A. Onudep. CereBnie onepanuonnsie cuctemsl. - CII6.: [Tutep,
2009

2.  CoBpeMeHHBIE OnepaloHHbIe cucteMbl, Tanenb6aym 9., boc X., 2015.

3. H.A. CeepueB. HafexXHOCTh CIIOKHBIX CUCTEM B DKCIUTyaTalliu U pa3padoTKe.
M.: "Bricmag mxoia'", 1989.

4. bonemakoB B.II. HmxkenepHas u komnelotepHas rpaduka. CII6.: BXB-
[TeTepOypr, 2004.

5.  Crporanes B.II., TonkaueBa N.O. MmurannonHoe mojenupoBaHue. YuyeOHOe
nocob6ue // Mocksa. M3a-so MI'TY um. H.D. baymana. 2-e uzganue. 2015. — 296 ctp.

6. IlpencraBnenue u ucnonas3oBanue 3Hanui. // [loa. pea. X. Yano. M. Ucuazykc.
M.: "Mup", 1989.

7. D. Xanrt. UckyccTBeHHbI nHTEiekT. M.: "Mup", 1978.

8.  Paccen C. u Hopaur II. UckyccTBenHnsbIit nuTewiekT. M.: Bunbsmc, 2007.

9. Jhorep Jx. @. McKycCTBEHHBI MHTEJUIEKT: CTPATETMH U METOABI PEIICHUS
CJIIOKHBIX Mpo0Oiem, 4-e uznanue, Buibsamc, 2005.

10. Tomac X. KopmeH u Jip. AITOPUTMBI: TTIOCTPOCHUE U aHaNu3, 3-¢ u3ganue. M.:
Bunesamc, 2013.

buiok 4. HanpaBienHocTb 05.13.05 «J1eMeHTHI U YCTPOHCTBA BHIYMCIUTEILHOM
TEXHUKH M CUCTEM yNPaBJIECHHU»

1. MeTtoasbl " cpeacTBa  mpeo0pa3oBaHUsl  IEKTPHUYECKHX "
HEIeKTPUUYECKHUX BeJTUYUH
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HNatunku. Ha3HnadeHue, OCHOBHBIE THUIBI JATYUKOB M (U3MUECKHE MPUHIIUIIBI
JelcTBrs. JlaTYMKM YIJIOBBIX W JIMHEMHBIX NEPEMEIICHUN, CKOPOCTEH, YCKOPEHUU.
Tenzomatuuku. TepmosnekTpuueckue npeoOpa3zoBaTeu (TEPMOPE3UCTOPHI, TEPMOMAPHI).
OnrosneKkTpoHHbIE npeoOpa3oBaTeu. JaTunku Xomnna, MarHUTOPE3UCTOPBIL,
MarHuTOTPAH3UCTOPBI, MarHuTHBIE BAapUKaIbl. YapTpa3ByKOBBIE JATYUKH.
[Tbe3ope3onancubie gaTunku. MHTepdepomeTpuueckue, MuppakiUOHHBIE M BOJIOKOHHO-
ONTHYECKHE JTaTYUKH.

[IpeoGpazoBaTenn HapsHKEHUE-YaCTOTa, TOK-HAMPSKEHUE.

Amnanoro-uuppossie npeodOpazoBatenu (ALIl). CpaBHUTENbHBIM aHaIN3 METOJOB
aHainorornpeoOpa3oBaHusi  (MapauieIbHOE CUUTBIBAHME, MOpPA3psAIHOE  KOJUPOBAHUE,
JIBOITHOE MHTErPUPOBAHME, JENbTAa-CUTMa MOTYJISALINA)

udpo-ananoroseie mpeodpaszoBarenu (LIAII). [Ipuamuner moctpoeHus (MaTpuisl R-
2R, CTpPyKTypbl € [BOWYHO-B3BCUICHHBIMU PE3UCTOPAaMH, [MHAPOTHO-UMIIYJIbCHAS
Monayisinus ). beictpoaeiicteue u TouHocTh LIAIL

OCHOBBI TEOPUHU MOTPEIIHOCTH M YYBCTBUTEIHLHOCTH IIPeoOpa3oBaTeiei.

2. AHaJjioroBble KOMNOHEHTHI cpeacTB BT.

Onepamnonnsie ycunutenu (OVY). OcHOBHblE cXxeMbl BKItoueHUs. OCOOEHHOCTH
ucrionb3oBanuss OY Ipu OJHONOJSIPHOM IWTaHWM. YacTtoTHas Koppekuus. MeTtozsl
KOMIIEHCAIlUM TEMIEpaTypHOro M BpeMEHHOro apeida. YCuiIuTelu MOCTOSHHOIO TOKA.
[II¥pOKOTIONOCHBIE YCUITUTENNU. AHAJIOTOBBIE YMHOXXHUTENTU. AKTHUBHbIE (UIBTPHI U
MoJ0CcoBbIe yeunuTenu Ha OY.

[TonssTnue xommaparopa. bpICTpomeHCTBYOIIME W NPELU3UOHHBIE KOMIIAPATOPBI.
Hcnonp3oBanue TUCTEPE3UCa AJIs MIOBBILIEHUS [IOMEX0YCTOUYUBOCTH.

Amnanorossle k1oud. OCHOBHbBIE MTapaMeTpbl U 001acTu npuMeHeHus. Vcnonbs3oBaHue
aHAJIOTOBBIX KIIIOUEH B CXeMaX BBIOOPKHU - XpaHEHUSI.

CrabunuzaTopsl HamnpsokeHus. JIMHelHble W MapaMeTpuyecKkue CTabUIU3aTophl.
NmnynbcHble  craOuiu3aTopbl  HampsbkeHWs.  [IpuHOUOBI  MOCTpPOEHUsS, OCHOBHbBIE
XapaKTepUCTUKU cTabuin3atopoB. OOpa3oBbIe NCTOUHUKH HAIIPSIKEHUS U TOKA.

3. Hudgposbie 3jIeMEHTHI U YCTPOUCTBA.

MeTtonbl pa3pabOTKH YCTPOWCTB HA OCHOBE JJIEMEHTOB KOMOWHAIIMOHHOM JIOTHKH.
Bpemennsie nuarpaMMmbl  paOOThl  UMIYJIBCHBIX HU(POBBIX JIIEMEHTOB (TPUTTEPHI,
MYJIbTUBHOPATOPBI, CUETYUKH). DJIEKTPUUECKAasT COBMECTUMOCTh LH(PPOBBIX 3JIEMEHTOB,
M3TrOTOBJIEHHBIX Ha OCHOBE paznuuHbiX TexHosoruit (TTJI, TTJI, KMOIIL, 2CJI).

I'enepaTopsl 1 ogHOBUOpaTOpbl. CXEMOTEXHMYECKHE PELICHUS W CpPaBHUTEIbHBIN
aHanu3 RC-reHepaTopoB U KBapLEBBIX reHepaTopoB. [IpuHIMNIBI TOCTPOEHUSI TEHEPATOPOB
CHEIUAITBHBIX (DYHKITHIA.

[lepenaTtunku ¥ mpUEMHUKH TU(PPOBBIX CHUTHAIOB JJI MPOBOJHBIX JIMHUN CBSI3U.
['anpBaHMYeCcKass pa3Bsi3ka W PETPAHCISALUUA CUTHAJIOB B IPOBOJHBIX JIMHUSAX CBSI3H.
OnTrueckue ycTpoicTBa mpreMa/nepenadn nH(HOpMaIum.
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Knaccudukanuss wunTerpanpisix Mukpocxembl (MMC) mnamstu. IloctosiHHble U
nepenporpammupyembie MUMC  mamsatu  (9JEKTpUYECKOEe  CTHpAaHHUE,  CTUpPAHUE
ynbTpaduoneToBeIM  u3nydeHueM). Opranuzanmss u  npumenenne MMC mnamsatu ¢
IPOU3BOJBHBIM  JOCTYIIOM H  ToclieAoBaTtenbHOl  BbiOOpkoil. HWMMC mamsatu ¢
nocnenoBarenbHbiM - uHTepdeiicom  (I12C, SPI), crtpykrypa, mnpoTokon oOMmeHa
uHopmanueir. Craruueckue u guHamuueckue O3V, TmoHATHE KOlI-namaru.
[IporpaMmmMmupyeMble JIOTHYECKUE MATPHUIIBI.

[Tpubops! ¢ 3apsanoBoii csa3bio (I13C). OcHOBHBIE MapaMeTpbl U 00JaCTH TPUMEHEHUS
B cpeactax BT.

4, MuKpOKOHTPOJLIEPbI ¥ MUKPONIPOLIECCOPHbIE YCTPOMCTBA.

Knaccudukaruss Muxponporeccopabix cpeacts. OIHOKPUCTAIBHBIE W CEKIIMOHHBIE
MUKPOMPOIECCOPhl.  MUKpoIpoIeccopbl ¢ (PUKCUPOBAHHOW CHUCTEMOW KOMaHI U
MUKpPOIIPOTPAMMHBIM  yrOpaBjieHueM. [loHsATHE  apXUTEKTYyphl  MHUKPOIPOIECCOpA.
CpaBuutenbHblil aHanu3 MukpornpoueccopoB CISC u RISC apxuTekTypsl. YHUBEpCalIbHbBIE
U CIEeNUAIN3UPOBAHHBIE MUKPOIPOLECCOPbl. THUIOBas CTPYKTypa MHKPOIPOLECCOPHOM
cucreMbl.  [loHATHE  MHKpPOKOHTpoJUiepa.  Pe3ujeHTHBIE  ammapaTHble  MOJYJH
MUKPOKOHTPOJIJIEPOB JIJIsl OPTaHU3AIMU CBS3U C BHEITHUMH O0BEKTaMU CO CTAaHIAPTHBIMU U
CIIeUATTM3UPOBAHHBIMU UHTEPEHcaMH.

CurHaneHble MuUKpomporieccopbl. LludpoBas ¢unpTpamus ¢ HUCHOJIB30BAHUEM
JUCKpETHOTO npeolOpa3oBanus Oypee.

d. MeToabl M cpeacTrBa mepelayd M3MEPUTEJbHONM M YHpPaBJAIOLICH
uHpopmanum.

YcrpoiictBa cBsizu ¢ oobekToM ympasinenus (YCO). OcnoBuble Tumnsl YCO,
MPUHITUIIBI OpTaHU3AINH.

Wnrepdeiicel cuctem ynpaBneHus. Kraccudukaiusi, OCHOBHBIE XapaKTEPUCTUKHU
untepdeiicos. [Ipudopusie untepdeiico! (IEEE 488, IEC 625.1).

[lonsitme  crangaptHoro  uHTepdeiica. CranpaptHele  uHTepdelchl  oOMeHa
uHpopmanueir ¢ mnepudepuiiHbiMu  ycrpoiicTBamu. [locrmenoBaTenbHble WHTEPQEHCHI:
RS232C, UPIIC, IZC, SPI, USB, RS422, RS485. [TapamienbHble HHTEPDEHUCHI.

6. JIMarHoCcTHKa M HaJAEeKHOCTh QPyHKIMOHMpPOBaHus cpeacrs BT.
Onextpudeckas, WHPOPMAIMOHHAS M KOHCTPYKTHBHAsE COBMECTHUMOCTH DJJIEMEHTOB U
ycTporicTB. KoMmoHOBKa, MeXxaHU4YecKasi MTPOYHOCTh, AJICKTPOMArHUTHAsE COBMECTUMOCTb,
obecrieueHre TEIIOBbIX pexxuMoB. Kinmartuueckue ucnbitanus cpeAacts BT. Wcnbitanus
Ha BUOPOTPOYHOCTH U BUOPOYCTOHYUBOCT.

HanmexxHOCTh S7€MEHTOB W YCTPOWCTB, €€ KOJMYECTBEHHBIC XapaKTEPUCTUKH.
Bue3anHble W TMOCTENEHHbIE OTKa3bl. BiMsSHUE 3JIEKTPUYECKUX U TEIUIOBBIX PEKHUMOB
AJIEMEHTOB Ha WX HAASKHOCTH. MeTOabl TOBBIMICHUS HAACKHOCTU. TeCTUpPOBAHUE.
Y cKOpeHHbIE METObl UCTIBITAHUI Ha HAJE)KHOCTb.

Cnmcox pekoMeHayeMoil TuTepaTypbl

Ocnoenaa numepamypa
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1. FOdepor ®@.M. DnekTpuyeckre MalIiHbl aBTOMAaTUYECKUX YCTPOMCTB. M.: Brici.
mKoJa, 1988.

2. DIEKTpOHMKAa M  MHKpPOCXeMOoTexHuka. YdeOonmk / Ilog o6m.  pen.
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20. Tomunsckuit B.b. MuKpo31eKTpOHHBIE U3MEPHUTEIBHBIC TPEOOPa30BATEIH.
VYueOHoe nocodue. M: bunom. JlabopaTopus 3Hanuii. 2012.

baok 5. Hampapiaennocts 05.11.15 «MeTposiorusi U MeTPOJOrHYECKOE
olecreyeHue»

1. N3mepsieMble BenmuuuHbl M uUX Mepbl. Cucrembl enunul. MctuHHOE U
JEHCTBUTENIBHOE 3HAYCHUS U3MEPSEMOM BETMYNHBI.

2. OpnHOKpaTHbIE M MHOTOKpAaTHbIE H3MepeHHs. TodeuHble M HHTEpBaJbHbIC
onieHKU. CTaTMYECKHE U TUHAMUYECKUE U3MEPEHUS.

3. Cpenctpa U3MEpEeHUH. Knaccudukanus CpeJlCTB U3MEpEHUH.
Mertposornueckue XapaKTepUCTHKU CpPEICTB M3MEPEHMM M HMX HopMmupoBaHue. Kiaccel
TOYHOCTH.

4. Oranonbl. Knaccudukanus 3TaqoHOB. DTallOHBl OCHOBHBIX €IMHHI] CUCTEMBI
CHU. Ilepemaua wHpopManuu O pa3Mepax EIUHHI] OT STaJOHOB pPabOUYMM CpeacTBaM
u3mepenuii. Mcrnonb3oBanue (GyHIaMEHTAIbHBIX (PU3NYECKUX KOHCTAHT ISl CO3JaHUs
CUCTEMBI STAJIOHOB €IMHUII (PU3NIECKUX BEIIMYUH.

S. N3meputensbHas uHpopmanus. [IpeoOpazoBaHue BXOIHOTO HU3MEPUTENBHOIO
curHana. Teopema orcueroB KorenpbHukoBa. 3amuch W XpaHEHHWE W3MEPUTEIBHOU
uHpopmauuu. [IpeoGpazoBanue u nepegadya u3MepUTEIbLHOU HHDOPMALIIH.

6. l'ocynapctBenHas cucrtema oOecrneuenuss enuHctBa wusMmepenuit (I'CH).
[IpaBoBbIE acHEKTHl JEATENBHOCTH OPraHOB MO O0OECNEYEeHUI0 EIMHCTBA W3MEPEHMH.
['ocynapcTBeHHBIE Hay4YHbIE METPOJIOTMYECKHE LIEHTPhl U TEPPUTOpPUAIbHBIE OPraHbl, MX
nogHOMOuYMss ¥ (OpPMBI  JAEATENBHOCTH. HOpMaTHBHO-TEXHUYECKHE  JIOKYMEHTHI,
pErIaMeHTUPYIOLIME TOCYIapCTBEHHBIE UCIIBITAaHUS.

7. Metponoruueckass ~ ciayx6a  Poccun.  Merposnorudyeckue — CiyxObl
(benepanbHBIX OPraHOB UCIOJHUTEIBLHON BIACTH M IOPUIUYECKUX JIMII, UX B3aUMOJICHCTBHUE
c I'MC.

8. MexayHapoaHoe COTPYJIHUYECTBO B obnactu METPOJIOTHH.
MeXnpaBUTENbCTBEHHBIE MEXIYHAPOAHBIE OPraHU3aLMU 110 METPOJIOTHH.

9. CopepxaHue W opraHuzanus padOT MO aHAIU3Y COCTOSHHMSI W3MEpPEHUM.
OdopmieHne pe3ynbTaToOB aHAJIN3a U UX peaIn3allusl.

10. Metponoruueckasi 3KCHEpTU3a NPOEKTOB CTAHIAPTOB, TEXHUYECKON U
TEXHOJOTUYECKON TOKYMEHTALINH.

11. Pa3paboTrka wu arrecTamus METOAWK BHIMOJIHEHUS w3MepeHuit (MBU).
dopmupoBaHHUE UCXOAHBIX JAaHHBIX, B TOM 4YHCIe TpeOyeMOol TOYHOCTH, AJsi pa3pabOTKU
MBU.

12. Bri6op min pazpaboTka anroputma oOpabOTKU 3KCIIEPUMEHTATbHBIX JaHHBIX
U TIpaBJI 0POPMIICHHS pe3yIbTaTOB U3MEPEHUIA.

13. [ToBepka u kanmubOpoBKa cpencts wusMmepeHuil. HopmaTuBHOe pasziuuue
NOBEPKHU U KAITUOPOBKHU CPEJICTB U3MEPEHUM.
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14. VYnpaBineHne KaueCcTBOM MPOJAYKIIMA B COOTBETCTBHH C TPEOOBaHUSIMU
cranaapro M1CO 9000.
15. MeTtposnorudeckoe odecreueHne cepTuPUKaIMOHHBIX UCTTBITAaHUH.
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