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1. HosgcuuTennHaa 3aNMCKa

Hacrosimass mnporpaMma BCTYNHTCIHBHOIO HCHBITAHMS [0l HOCTYNAIOIHX Ha HPOrpaMMmy
MarscTparyphl, IPOBOARMOTO (heAepanbHBEIM IOCYAapCTBCHHEIM OIOMAXETHBIM YUPCKICHHEM BBICIIETO
obpazoeanus «Poccuifckuit OnorexHonmornyeckuii yausepeurer (POCBHOTEX)» (nanee — YHHBEPCHTET,
POCBHOTEX) camocToATENBHO, paspaborana Ha OCHOBE (ejepaibHOTO TIOCYAapCTBEHHOTO
o6pazopaTeBHONO CTaHNApTa BEICINEro 0o0pazoBaHusA — OakajgaRpHarT II0 HANPABICHHIO IIOArOTOBKH
27.04.04 YopasneHne B TCXHUICCKHX CHCTEMAX.

BeTynuTensHOe HCHBITaHHE NPOBOZHTCA IMCHEMEHHO B (popMe TECTHPOBaHHMA OYHO MJIH €
HCHONE30BAaHHEM JUCTAHIIMOHHBIX TEXHOJOTHH II0 DK3aMEHANUOHHBIM OuieTaM. 3JK3aMeHalMOHHBIC
GHIeTHl COCTABIEHBI B COOTBETCTBHM C HPOrpaMMOi BCTYIIMTENHHOro HcneitaHus. Kakpenii Owier
BKJTIOUAET 26 3aaHui, KOTOPhIe pa3JeNieHb! Ha TPH OJIOKA 110 YPOBHIO CHOMKHOCTH U THIY 3aJanHi:

1 6110k ~ 20 TeCTOBLIX 3aJaHui 3aKPEITOTO THIIA, pellieHHe KOTOPHIX [IPEATIoNaracT BEIOOp OXHOIO
BEPHOTO OTBETE;

2 010K — 4 IPaKTHYECKUX 33JaHUA OTKPBITOrO THIIA;

3 GJoK — 2 3a5iaHug C pa3BEpHYTHIM OTBSTOM OLICHUBACTCA ¢ YUETOM XPABHILHOCTH H HOTHOTEI
OTBETA, HALICICHHBIX Ha BEISBICHUE a0UTYPHEHTOB, IMEIOMINX Hauboiee BRICOKUH YPOBEHD NIOANOTOBKH.,

Ipu DpoXOXKINCHEUE BCTYIIMTENLHOTO UCOBITAHAS OYHO 3a/aHHs BHIIOIHAIOTCA IIOCTYIAOMUM Ha
OnaHKe 3JK3aMEHAUMOHHOrO JIHCTAa OTBETa, HMMEIOMEM IedaTh YIPaBIEHHMs OpPraHM3alHH INpHEMA.
Hcrpapnenns ¥ OOMapKH B 5K3aMEHALHMOHHOM JIMCTE OTBETa He JOHycKaroTcA. Ilpy BEIIOMHEHHH
3a0aHul MOXKHO I10JIE30BATECH YEPHOBHKOM, 3aIIMCH B KOTOPOM HE OYAYT YUUTHIBATLCS IIPH OLCHHBAHUH
OTBeTa.

BerynurenpHOE HCHOBITAHUS ¢ HCIIONB3OBAHHEM IUCTAHIMOHHBIX TEXHONOTHH IPOBOAUICA Ha
wiarpopme @®I'BOY BO «POCBHUOTEX» ¢ HCMOAb30BaHWEM INPOKTOpPHHTa (IpoHexypa
pACHTUGUKANNY THYHOCTH HOCTYIIAIOMIETO).

Ha Brmonrenne 3amaHud  JKk3aMeHanumoHHOro Omiera orBoguTes no 180  mumEyT.
[TpoaomKUTEN HOCTh  BCTYNMTENBHOIO  MCHOBITAHUS A9 [OOCTYNAKIIMX € OFPaHMYEHHBIMH
BO3MOXXHOCTAMY 300POBbs YEEIHINBACTCS BpeMs He Oonee ueM Ha 90 MUHYT.

2. Kpurepuu onleHHBaHMA Pe3yJIbTAaTa BCTYOUTEILHOr0 HCNBITAHUS

IIpp mpmeMme =Ha @nOporpaMMBl MarmcTparypsl Pe3YABTATB!  BCTYNHTENLHOIO HCIBITAHHS
ouenuparorea mo 100-Gamnmpmofl mkaje. MakcHMaNBHOE KOJIHYECTBO OamioB, NOATBEPKIAAOLICS
YCIICHIHOE TIPOXOKICHHE BCTYHHTEIbHOTO HcmbIiTanus — 100 Gamior. MHHHMAIBHOS KOJIHYCCIBO
HaUI0B, HOATBEPKAAIONIEE YCIEIIHOE IPOXOXKACHHUE BCTYIIHTENRHOTO HCIBITAaHMS - 60 Galios.

IlopsaxoBeiii Kpurepun oneHuBanun 3afaHus Cymma 6annos
HOMED
3ajanus
120 Hocmynarowjuii oan eepuutli omeem 3

TTocmynarowuii 0an nesepuulii omeem 0
Hocmynarowuti dan eepuutii omeem, 0DOCHO8ANL NOAYYEHHBIU 5
pesyremam

21-24 Hocmynarowuii oan eepuviii omeem 6e3 000CHOBAHUA 3
HONYYEHHO20 Pe3yiomama
Hocmynarowuii Oan nHegeprblli omeem 0
Hocmynarowjuit éepro u 8 noanom obveme golnoaHuA 3a0anue, 10
NPOOEMOHCIMPUPOBAN 2YBOK0E SHAHUE nPeOMemda
Hocmynarowuii 6epro 8bINOHUL 3A0AHUE, NPOOEMOHCMPUPOBAN

2596 SHaHUe NpedMema, HO He PACKPLLL 8 ROAHOM 00beMe 6Ce ACNEKMb] 1-9
3a0anus
Hocmynarowyuil suinonHun 3a0anue HegepHo, QONYCMUA
MHO2OYUCAEHHBIE OUIUOKY, He GLINONHUN 3A0AHUE 8 NOTHOM 0
o0bveme




3. Coaep:xaHue NPOrPaMMBbI BCTYIHTEILHOI0 HCIBITAHHES

Tema 1. «Teopust aBTOMAaTHYECKOr0 YIPaBICHUST)
Beencnue B TEODHIO a@BTOMATHYECKOrO YNPABJCHMS: OCHOBHBIE IIOHATHA H  ONPCHCHCHHY,

MaTEMATHYECKOE OIHCAHUE CUCTEM YIIPABICHHN; OCHOBHLIC XapaKTEPHUCTHKH CHCTEM aBTOMATHYCCKOTO
yHpaBjicHUA. AHATU3 JMHECHHBIX CHCTEM ABTOMATHYECKOrO VHPABJICHHA. aHallkl3 YCTOHIHBOCTH, aHAIN3
KayecTBa IMEPEXOAHBLIX IIPOLECCOB; YaCTOTHBIR aHamms cucreM. CHHTE3 JHMHEHHBIX CHCTEM
aBTOMATHYECKOTO YYNIPaBNCHHSA: 3334l CHHTE3a CHCTEM YIIPAaBICHUSA, aBTOMATHYCCKHE PETYIATOPHI,
CHHTE3 PeryIaTOpOB IO 33JaHHLIM HOKA3aTesiM KadecTBa. HenMHEHHBIE CHCTEMBI aBTOMATHYECKOrO
VIIPaBICHHA: THOBI HEMHMHEHHOCTEH B CHCTEMaX VIIPaBIeHUs; METORBI aHAH3a HEIMHEHHBIX CHCTEM;
aBTOKONEOAHAST B HETHHEHHBIX cucTeMaxX. L[u(ppoBrie CHUCTEMBI aBTOMATHYECKOIO YIIPABICHHS:
JWCKPETH3AMS CHTHANOB; aHAIM3 YCTOHYHBOCTH AUCKPETHHRIX CHCTEM; CHHTE3 UHQPPOBBIX PEryIATOPOB.
Apnancupeple W pobacroble  CHCTeMBbI  yipasicHHS. COBpeMEHHBIE HalpaBieHHA B TEOPHUH
ABTOMATHYECKOTO YIPABJICHUA: HWHTEIIEKTYAIBHBIE CHCTEMB! YIIPDABICHHA; CHCTEME YIIPABICHHA
CIOXKHBIMH 00BEKTAMHU; CETEBBIC CHCTEMBI YIIPABJICHH. :

Tema 2. «HeiipoceTeBble CHCTeMBI YIIPABJCHUI»
Beenenue B melipoceTeBhle CHCTEMBI YHPaBICHMA: HpobaeMbl TPAJAULHOHHBIX METOJOB YIPABICHUS,

IPeHMYIIECTBa ¥ HEAOCTATKH HEeHPOCETERBIX IOAXOIOB; OCHOBBI MCKYCCTBEHHBIX HEHPOHHLIX CETCH;
apXUTEKTYPhl HeHPOHHBIX CETel; MOHMTHE OOpaTHOro pacnpocTpaHeHus ommOKy; 0030p OubamoTek H
HHCTpyMeHTOB Uit pabotel ¢ Hedpocersmu. Helipoceressie Mozpens o0OBEKTOB YHPaBICHHA:
UAeHTHOUKANMA JUHAMHYCCKAX CHCTEM HeHpOHHBIME CETAMH; IIpelicKa3aHHe IoBeJeHusd oObeKTa
yIIpaBJIcHH; afanTHBHOE MOJCHEpoBaHue. HefipoceTeBsie peryniaTopsl H CHCTEMB! YIIPaBIICHHUS: NPAMOE
HEHMpPOCEeTEeBOE YIIPABJIEHUE; JOCBCHHOE HEHPOCETEeBOE YIPABICHHE, YIPABICHHE C HOAKPEIICHHEM;
HCTIO/Ib30BAHHE HEHPOHHBIX CeTed B COCTaRe TPAJMUMOHHBIX CHCTEM YIPaBICHHA, YIpaBIeHHE
CIOXHBIMH H MHOTOMEPHBIMHU cHcTeMamu. [IpakTmdeckue acneKTsl pa3paloTKH HeHpPOCETEBEIX CHCTEM
ynpasieHus: ¢6Op M TOATOTOBKA JAHHBIX; HacTpoMKa IapaMeTpoB HEHPOHHBIX CeTeH; peamusalusd H
oTjanka HeHpOCEeTeBBIX CHCTeM yopaplneHHA. llepcrnexTusel pa3sBUTHA HEHPOCETEBBIX  CHCTEM
YIPaBJICHUA: HOBBIC apXHUTEKTYPEl H allOPUTMbI; HHTEIPAIHsl ¢ JPYIHMH TEXHOJNOTHAMY; 3THUYCCKUE M
COLMANTLHBIE ACTIEKTHL.

Tema 3. «CucTeMBI HCKYCCTBEHHOI0 HATEILIEKT)

Beenenue B nckyccrpenHslil naTeiniekt (MM): ocHoBHEBIE mTonaTHs, ncropud U sBomronus MU,

obnacre npumerenus VW u ux BiausdaHe Ha pasaudHbic cepsl KHU3HU; onpeleeHre U KIaccupuKanus
cuctem MU (cnabbif, canbHBIH, y3Kkmi, oOmmit). [Ipencrapnenne 3Hanuil ¥ PacCyXACHHS: OCHOBHEBIC
METOJBI IPEICTaBICHMS 3HaHui; Meronsl paccykuenuil B WU, monsrue rpada 3Hanmil. MammurOe
obyuerne (MO): ocHoBHble ToHsTHS MO (00yuenme ¢ yumreneM, 0e3 yUHTens, ¢ HOIKPCIUICHHEM);
JHHEHHBIE MOAeH (MuHeHHAd PEerpeccHs, JOIHCTHYECKAs PErpecCcrs); METOABL KlaccHbuKanmy (MeTo
k-Ommxaimux cocemedt, HauBHBINA OalilecOBCKM KiaccuduKkarop, Aepesbs pemesui, SVM); meroms
kiactepuzamy (K-cpeHnX, nepapxudeckas KIacTepu3anys); oneHka kadecrra moaeneih MO; meronpl
YMEHBLICHN PasMEPHOCTH JIaHHBIX; BREJICHHME B HCHPOHHBIC CETH: apXHUTEKTYpa M OCHOBHBIC MOHITHIL
I'myboxoe ofydenue: MHOTOCIONHBIE INEpUENTPOHEBY, cBepToqHble HeHponnble cetm (CNN) u ux
NpUMEHEHHE B KOMUIBIOTEPHOM 3peHHHM; peKyppedTHbie HeiiponHble cetH (RNN) u ux npuMencHue B
006paboTke eCTeCTBEHHOTrO #A3bIKa; Meronan! olOydyenus HEHpOHHBIK ceTed (mpsMoe H  oOpaTHOE
pacipocTpaHerue omubdKY, ONTUMHA3ATOPE]). KoMIbloTepHOE 3peHHe: OCHOBHBIE 3aa4l KOMITBIOTEPHOTO
3peHns (pacmo3HaBaHue o0pa3oB, OOHapyKeHHE OOBCKTOB, OTCIACKHBAHHE); METOABI BBIIEICHHA
OpHU3HAKOB; Kiraccuuixalms H CerMeHTauus u3oOpaxeHui; IpuMeHenue IyOOKOro oO0y4eHHS B
KOMIIBIOTCPHOM 3PEHMM; IPHMEHEHHE KOMIILIOTEPHOTO 3pEHHS B POOOTOTEXHUKE M JAPYrUX O0HacTsx.
Orudeckne u conmansuble actiektei UM npensssrocts 1 muckpuMupanus B MH; oTBeTCTEREHHOCTS |
npospagnocts MU Bozneiicteue MU ma peiHOK TpyAa; 6e3omacHOCTE cucteM M.

Tema 4. «[IporpamvupoBanne 0 ATTOPHTMHUZ AL

BaeneHue B IpOrpaMMHPOBAHHE M ITOPHUTMM3ALHIO. OCHOBHEIC INOHATHA H OIPENCICHHs; IIOHATHE
AITOPATMA U €r0 CBONCTRA (AMCKPETHOCTD, OIPEAEICHHOCTh, KOHEYHOCTh, PE3YILTaTUBHOCTD); OCHOBEI
g3bIKa NporpaMMupoBaHus (Harpumep, Python, C++, Java). Yiopasnsronme crpyKTypel B 0GazoBbie



ANTOPHTMEL YCHOBHBIC ONEPATOPBL; UHKIBL;, Oa3OBBiC aNrOpHIMBL IOHCK MHHHMAIBHOTO H
MaKCHMAIBHOTO DIEMEHTa, CYMMHUPOBAHHE U IIPOU3BEICHUE IEMEHTOB, JHHEHHBIH TOUCK, alTOPUTME
00paboTKH CTPOK, NPOCTBIC AIrOPHIMEl COPTHPOBKH., DYHKIMH H MOAYIBHOE NPOrPaMMHDOBAHHE!
noHATHE GYHKIMH H ¢ Ha3HAYCHME; OHpEICNICHHE X BEI30OB (YHKIMH; HApaMETphl ¥ apryMeHThH
($yHKIUH; BO3BpaliacMble 3HAYCHHS; JIOKATHHBIE ¥ IIOOAIBHEIC HEPEMECHHBIE;, PEKYDCHS, Da3/IClCHHC
HporpaMMbl Ha MOJYTH; HCIOIb30BaHNe GHOIHOTCYHBIX MOIYJICH; cO3iaHue COOCTBEHHBIX MOAYJCH.
CTpyKTypHl JaHHBIX: OZHOMEpHBEIE H MHOTOMEDHBIC MAacCHBBI; ONEPAlMHd ¢ MacCHBaMU; allTOPHUTMEI
06paboTKM MacCHBOB; CTPOKH; CIIUCKK (IMHAMHYECKHE MACCHBEL); CIOBApH (ACCOIHMATUBHEIC MACCHBEL);
MHOXeCTBa. AJITOPHTMBI HOMCKa WU COPTHPOBKH. OOBEKTHO-OPHEHTHPOBAHHOE IIPOIPaMMHPOBAHHE
(OOIT): ocuosusie npuamumer QOIT; xnacesr ¥ 00BeKTH; HaclaegoBaHHe M nomaMmopdusM. Pabora ¢

thatinamu.

Tema 5. «Texangeckne cpeicTBa aBTOMATH3ANNM A YIPABICHAR)
BeenieHne B aBTOMaTH3AWIO: IENM X 33094 aBTOMATH3ANHAN; KNaCCHUKAIHS CHCTEM aBTOMATH3AIHH;
OCHOBHBIE IIPHHIUAIE! IOCTPOCHHSA CHCTEM aBRTOMATHYECKOTO YIPaBIICHHs; 0030p COBPEMEHHBIX
TeHACHIME B Ppa3BUTHH TEXHHYECKUX CpelNCTB apToMartm3anuu. JlaT9MKH H H3MEpUTEIBHBIE
npeobpa3oBaTei:  OCHOBHBIC  IOHATHSA:  H3MEpAEMas  BEJIWYMHA, TOYHOCTH, HOTPEIIHOCTS,
YyBCTBHTENBHOCTD; Kiaaccuuiamug AaT4uKoB: [0 (U3WYeCKOMY NPUHIUNY NeficTBHS, IO BHAY
U3MEpAeMO BEIMYMHEL, 110 THITY BBIXOJHOIO CUTHANA; JaTIHKU TeMIIEpaTyphl (TEPMOIapsl, TEPMOMETPE
COIIPOTHBIICHHAS, TEPMOPE3HCTOPEL); AaTYMKH JABNECHNUS (116303 HCTURHBIC, EMKOCTHEIEC, HHIYKTUBHEIE);
AaT4UKH ypoBHA (TIOILIABKOBBIE, THIPOCTaTHYECKHE, YIBTPa3BYKOBBIC, pajapHEIE); NaTIHKH pacxola
(TypOuHHBIE, BEXPEBEIE, YIbTPA3BYKOBEIE, 3IeKTPOMATHUTHBIE), JATYMKH TIONOKCHAS U IEPEMEIICHH
(MOTEHIMOMETPEI, HHKPEMEHTAILHEIE H a0COIOTHRIS SHKOASPH], OECKOHTAKTHBIE JaTIHKN); APYTHE BUABI
J4TYHKOB (JATYMKH BNAKHOCTH, Ta30aHANH3aTOPEl, JaTYMKY OCBEIIEHHOCTH); XapaKTePHCTHKH
JaT4UKOB: CTAaTHHeCKHE M JUHaMHYecKue. FICHOMHUTENBHBIC MEXaHM3MBL  KilaccuduKaius
UCIIOIHHTENBHBIX MEXaHH3MOB: 10 THIY JISHCTBHS, [0 XapaKTepy NEepeMeIleHHd, II0 THIIY IpHBOA.
DneKTpOHHBIE KOMITOHECHTHI M DJIEMEHTHI aBTOMATHKH: Peile: IEKTPOMEXAHUUESCKUE ¥ TBEPIOTENBHEIE;
KOHTAKTOpBI: Ha3HAYeHME H IPUMEHCHWE; NOXYIPOBOIAHUKOBEIC 3JCMEHTBI: JUOABL, TPAH3UCTODEL
THUPUCTOPEL H CHMHCTOPBI, ONTOMICKTPOHHBIC DICMEHTH; JIOTHYECKUE DJNEMEHTHI, IIPUMCHEHNE
JJEKTPOHHBIX KOMIOHEHTOB B cXeMax aproMatu3auuu. Ilpompminenssle koutpowiepsr (IIK):
apxutexTypa [IJIK: nponeccop, mamMare, MOZyNH BBOJA-BHIBONA, MCTOYHHK MHUTAHUS, IPAHIHITE! pabOTEI
ITJIK; s3pmau nporpamvupoBanust [JIK; cragmapt IEC 61131-3; nukmu9eckoe BEIOIHEHHE TIPOTPAMMEL,
npumenerre IIVIK B cucTemax aBTOMaTH3alpy; THIIOBBIC 3aiaup yhpaBieHus ¢ npuMenenmem [TJIK.
Hurepdeticer u cetn nepenaun gamnasix 8 ACY TIL: uns! maTepdeiicos: nocnenaoparensubie (RS-232,
RS-485), mapamrensusble, TOKOBas neTnd; craHmaprel uHTepdeiicoB: Modbus, CAN, PROFIBUS,
PROFINET, Ethernet/IP; npoMBIIIICHHBEIE CETH: TOHOJOIHA, HPOTOKONBl OOMEHA JI4HHBIMY,
OeCnpoBOHBIE TEXHONOTHH B aBTOMArH3aluy; BeIGOp MHTCPREHCOB M ceTell MIf pasIuyHBIX CHCTEM
aproMatusanuu. Yenomexko-mammnsaeit  maTepdeiic (HMI) u  SCADA-cucremsl.  OCHOBH
npoexkTHpoBaHus U Bbibopa TCAY.

Tema 6. «OcHOBBI pOOOTOTEXHHKE W MEXATPOHHKID

Beeznenre B poOOTOTEXHMKY M MEXATIPOHHKY: OIPEIEICHHE M HCTOPHS PasBATHS POGOTOTEXHUKH H
MEXaTPOHHMKH, OCHOBHBIC NOHSTHS: poOOT, MaHUIYIATOp, AakKTyarop, CEHCOp, KOHTPOJIED;
knaccudukanms pobOTOB: IO THIY KOHCTPYKLMH, IO XPUMEHEHMIO, HO MOGHIBHOCTH; O0GNacTH
IPEMEHEHHA POOOTOTEXHHMKH M MEXATPOHMKH; MECTO POGOTOTEXHHKH ¥ MEXaTPOHHKH B COBPEMEHHOM
MHpE; 3THYECKHME acHekTsl pobororexmmiku; Oe3omacHoCTs IpH pabore ¢ poOOOTOTEXHHYECKUMH
cucTeMaMy. Mexanpudeckue OCHOBEL pOOOTOTEXHHEKH: KUHEMATHKa U JUHAMEKA MEXaHU3MOB. OCHOBHEIE
HOHATHA; THOBI MEXAHHYECKHMX Tlepejad: 3yOuarble, DPEMCHHBIC, IEHHBIC, BHHTOBBHIC; pBIYaKHEIC
MEXaHH3MBl H HX IPHMEHEHHEe;, WIApHUDHBIC COEHAMHEHMS ¥ HX OCODEHHOCTH; KOHCTPYKIVIOHHEIS
MaTepuael, NPUMEHsAeMEIe B POOOTOTEXHHKE; OCHOBBI KOHCTPYHPOBaHHA POOOTOTEXHUYESCKUX CHCTEM;
pacyer MEXaHHYECKHX KOMIIOHEHTOB Ha IIPOYHOCTH M JKECTKOCTH. ODIEKTPHYECKHE H 3JICKTPOHHBIC
KOMITOHEHTBI POOOTOTEXHHYECKHX CHCTEM: LH(POBHIC ¥ AHANOIOBBIE CHIHANB]; OCHOBBI ITOCTPOEHUS
SNIEKTPOHHBIX CX€M; ONEPAlVOHHBIC YCHIHMTENM M HX [IPUMEHEHHe; HCTOYHMKM [HTaHud Ul
pPOOOTOTEXHUYECKHX CHCTEM; MHKDOKOHTPONIEPEI W KX poib B poGoTorexmmke. JaTydku B
poGOTOTEXHUKE: NATYMKH IONONKCHMA M HEepPeMEIICHUS: JHKOJAEPbI, MOTCHIIHOMETPSI; NATYHKH CHIIB H



JaBJCHHUS: TEH30NATUUKH, JATYHKH YCKOPEHHS ¥ BHOpalMu: axCeICpOMETPHI; NATYMKH PacCTOSHH
YABTPA3BYKOBEIE, HH(pPaKpacHbBIC, JA3epHble TaTbHOMEDBL; JAaTYMKHM OCBCHICHHOCTH H [BETA; OCHOBBI
BEIOOpa HarTunkoB. [IpHBOABI M HCIOIHUTEILHEE MEXAHH3MBL OOMEe HPHHIMIE! paboThl HPHBOJIOB;
sfeKTpudecKae IpHBoAbl: DC-MOTOpHL, CepBONPHBONBI, [IATOBLIE JBHIATENH; HHCBMATHYECKAC H
THAPABANYECKHE TPHBOABL, IPHHIMIEI YIPABICHHS IPHBOJAMM; BBIOOD HIPHBOAA AT KOHKPETHBIX
3a/a; HCIIOJIHATEIbHBIC MEXAHN3MEL 3aXBaThl, MaHuIysTopsl. OCHOBHI yIpasieHns poSoTaMu: obmas
CTPYKTypa CHCTEMBI YIpasicHus poGoTOM; CHCTEMB yIPaBiIeHHs ¢ oOpaTHOH ceaspio B Ge3 oOparnoit
CBsI3W; MPUHIOHNBI YIPaBICHHS JBIKCHHEM POOOTOB; METOABI YIIPABJICHHL: JUCKPETHOE, AHAIOrOBOE,
mudposoe yupasaenue. [IporpaMmuposanme poOOTOB: BEIOOp sA3bIKa UPOIrPaMMUpPOBAHUA sk
poBOTOTEXHMKH; OCHOBBI YIIPaBICHMSA JAaT4MKaMH H IIPHBOZAMH ¢ IOMOIILIO IPOTPAMMHOTO KOZa.
Murterpamuss M OCHOBBI HPOCKTHPOBAHHA pOOOTOTEXHMYECKHX CHCTEM: NPHHLMOBL HHTCTPALMH
MEXaHUUCCKHX, WICKTPAYCSCKHX M IPOTPAMMHEIX KOMIOHEHTOB; OOINMH IIPONECC NPOEKTHPOBAHUA
pobOTOTEXHIYECKHX CHCTeM; ITOCTAHOBKA 3aJlayM, OHpeienicHHe TpeboBaHu¥; BHIOOP KOMIIOHEHTOB H
MaTepHAIOB; UPOEKTHPOBAHHE H MOJENHpOoBaHHe; CcOOpKa, TECTHPOBAHME H OTNAAKA; METOIBI
onTuMEzalEl  paborel pobororexHmucckux cucreM. [IpuMepbl W OpHMEHeHHE pPOOOTOTEXHHKH B
pasiuyHpIx O0JIACTAX: MPOMBIIUICHHEIE poGoTh, MOOHIBHBIC POOOTHI;, MEIHIMHCKAs POOOTOTEXHMKE;
poBOTEI AN CENBCKOr0 X034 CTRE; CEPBHCHBIE POOOTHI U JIpyrue.
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1 610k 3agannit (3 6aura 3a KaXHCOBLIL 6EPHbLII OMEEM)

Buumarnue: 6 KancOOM 3G0AHUU BOIMONCEH MOLLKO OOUH 6EPHBII GAPUAHM OmEema

3ananne 1.

Kaxas cucmema ynpasinenus po6omom agnaemca Hauboaee npocmoi u 1e
mpebyem oopamuoil ceazu?

AnanTuBHAasg CUCTEMA YIIPaBJICHUS

Criepsias cucTeMa yIpaBiIcHUs

[Tporpammuas cucrema ynpaenerus (BEPHO)

—~ | ot |

HHTeJIHeKTyaﬂBH&ﬂ CUCTEMA VIIPpaBIICHUA

3ananue 2.

Kaxoit yman asnaemcea naubonee 6axcHvlM RpU RPOEKMUPOSARUNR CHCHEMbL
MEXHUYECK020 3peHuA 0na poboma?

Br16op xamepsl

Br16op oceemenus

BeiGop anropurma ob6pabotku uzobpakennii (BEPHO)

{0 || >

Br16op 0O0BexTHBa

3ananue 3.

Yo maxoe "asmoxonebanun’ ¢ nerunetinomn cucmese?

KosreGanrist, BbI3BAHHBIC BHCIIHUM IEPHOAMYECKIM BO3ICHCTIBUEM.

il

Konebanus, BOSHHKAIONIKE B cAcTEME Oe3 BHEIIHETO HEPUOJUYIESCKOTO BO3ACHCTBHSA U
NIOJICPKUBacMBbIE 38 CYeT BHYTpeHHMX HenmuelHocTed. (BEPHO)

Konebanus, BO3HAKAOMIE TOIBKO B IMHEHHBIX CHCTEMAX.

— |

KOHeﬁaHI/IH, 3aTyXarOmue CO BpEMCHEM.

3axanue 4.

Kax ceasannvt nepedamounvie (hyHKYUU NOCICO06UMENbHO COCOUHEHHBIX 36¢HbEG?

CruragpIBarOTCH.

Brruprawres.

Hepemuoxatorcs. (BEPHO)

| |

Henarcs.

3anaene S,

Kax enunem yeenuuernue epemenu 3ana3obi8anua 8 KOHMype yRpasieHun Ha
yemoiiuusocmy CAY?

Bceeraa HOBBIIAET YCTONYHUBOCTD.

He piusier na }’CTOfI‘IHBOCTL.

Yacro yxymuaer yerofunsocts, (BEPHO)

— o o

Viy4maer yeToHUMBOCTS TOIBKO B PA30OMKHYTHIX CHCTEMAX.

3anaunne 6.

Umo maxoe «asmoMamu3ayia epxuezo yposHan?

ABTOMaTH3alus OTJACIbHBIX TEXHONOTHICCKUX onepaunﬁ.

ABTOMATH3aIH yripapicHus npeanpustueM B neiaom. (BEPHO)

ABTOMAaTH3aIUI pa6om JaTIdaKOB B HCIIOTHUTCIIEHBIX MEXaHHU3MOB.

—| e

AproMaTuzanps npoextposaug CAY.

3ananue 7.

Ymo maxoe lambda-gpynxyua?

Oysxuns, onpeaeseHHas ¢ IOMOIIBIO KIFogeBoro ciosa def.

|

Oyuknug 114 pabotsl ¢ Gaiiamu.




AHonnMHas QYHKIHSA, onpesiesieHHas B 0JiHy cTpoky. (BEPHO)

B
I

DyHKIHA A8 00pabOoTKH HCKIIIOYEHHUH.

3axauwue 8.

B uem saxnovaemen ocnoernoii npuryun «Moodens npozro3upyrouieco ynpasnenuay

C UCROTIb308ARUCMH HBﬁPOHHblx cemeii?

Hcnonp3oBanye HHPOHHOH ceTH I DUAbTpalMH IIYMa B CHCTEME.

Hcnonpzopanue HeHPOHHOMH CETH IS NPOrHO3UPOBAHMS [TOBEAEHHS CHCTEMBI 1
ONTHMHM3AIMH VIPABIAIOINErO CUTHATA Ha 0CHOBe 3Toro nporaosa. (BEPHO)

Hcnone3zopanue Heﬁpom{oﬁ CCTH 4714 I(J‘IaCCI/I(bHKaI.II/II/I COCTOSIHHE CHCTEMEL

=t T (D

Vicnosis3oBanue HEHPOHHOM CTH IS HASHTHOHKALHH CHCTEMEL

3aganue 9.

Ymo maxoe «cobemeennpie konebanua» ¢ CAY?

KoneGanus, soI3BagHbIe BHEIHUM BO3AcHCTBIEM.

eal i

Konebanus, BO3HIKAIOUIME B CHCTEME I10CIe IpeKpallieHus JeiiCTBHA BHEIIHETO
BO3JCHCTIBHA ¥ 00YCIOBICHIEIS €€ BRYTpeHHumu caolicrsamu. (BEPHO)

KOJI863HH$I, QA OCPXXUBACMBIC TOCTOAHHBIM BXOJJHBIM CHTHAIOM.

B
r

KOJI368HHH, BO3HHEKAIOMHUE TOJIBKO B PA3OMKHYTHIX CHCTCMAaX.

3ananue 10.

Kaxoii A3b1K nPopamMmupoeanus 4acmo UCRONB3YEMCA O RPOZPAMMUPOCAHUA
RpOMOBLUACHHBIX pOOOMOE?

a) Java

6) Python

5) RAPID (ABB) (BEPHO)

—~ (i

r) C++

3aganne 11.

Kax soiitmu u3 yuxna while docpouno?

stop

exit

returmn

— ]

break (BEPHO)

3aganne 12.

Umo maxoe IUIK (npozpammupyemotii nozudeckuii konmpoanep)?

Tun poborta.

S3pIK IIpOrpaMMUPOBAHN.

evhicot =

Crnennani3supoBaHHb KOMIBIOTED, HCTIONIB3YEMEIH [ aBTOMAaTH3AMH
IpoMBIIIEHHBIX IpoHeccoB. (BEPHO)

I

JaTuuk.,

Jaxanme 13.

Ymo maroe Q-learning?

A

Anroput™ Kiaccuduxanuu.

b

AJNTOPUTM KIIACTEPH3aIHH,

B

AsnroputM 00yueHNd ¢ IOKpEIUIeHHeM, OCHOBaHHEIH Ha olleHKe Q-QyHKumu.
(BEPHO)

r

AJIropuTM PErPECCHH.

3ananue 14,

Ymo maxoe «xucypran cobvimuii»?

A

Hepequb JATYHKOB I HCTIOJIHUTECIIbHBIX MEXaHI3MOB.

b

Sanuch HHGOPMALMH O COOBITHAX, HPOUCXONAINX B CHCTEME, IS HOCISAYIOLIEro
agammsa. (BEPHO)

CxeMa 3IeKTpHYEeCKUX COSANHSHUN.

B
T

[Iporpamma s TTIK,

3aganne 15.

B uem 3arnouaemen 0CHOBHAA CIONCHOCME 00PAMHOT 3A0a4N OUHAMUKY
Manunyasamopa?

B He00X01MOCTH peIeHHs CIOKHBIX AuhbepeHIIMAIBHEIX YPaBHEHMIA.

B He00X0JMMOCTH TOYHOI0 3HAHMS FEOMETPHICCKHX MapaMeTpOB MAHHIIYIATODA.

B HeoOXoauMocTH yueTa TPEHHS B CyCTaBax.

| 1 | 3

B HeoOxoquMocTy pacuera MOMEHTOB B CycTaBax, TpeOyeMbIX i obecrneyeHus
3aJaHHOTO ABMKCHUA MAaHUIYISTOpa, YUUTHIBASL Bee CHIIBI ¥ MOMeHTHL (BEPHO)

3aganne 16,

Kaxoli npunyun padome! unoyKmugnsIx 0amyurxoe?

Yi3MmeHeHne HHAYKTUBHOCTH KATYIIKH 0/ BO3JEHCTBHEM TEMIIEPATYPHL

vyl 2

Hamenenne HAAYKTHBHOCTH KaTYIIKH O[T BO3JICHCTBHEM OCBEIEHHOCTH.




B | MisMenenue WHAYKTABHOCTH KaTYIIKH HOJ BO3ACHCTBHEM BHENIHETO MATHATHOIO
o i nepemeniesns. (BEPHO)

I' | UsmeHeHne conpoTHBICHUS HPOBOIHNKA.

Kaxum 06pazom nanruuue obpamnoli ceasu éausem na dyscmeumevrocnts CAY x
8OIMYUCHUAM D

YBeIHYUBacT YYBCTBHTE/IbHOCTE.

He pmmser.

YmMenbniaeT wyBCcTBHTENEHOCTR. (BEPHO)

BiusHue 3aBHCHT 0T THNA 00BEKTa YIIPaBICHH.

Kaxue npobnemst MozZym 603HUKHYMb RPU PA3EEPIBIEAHUY HEUPOCEMEEOl
cucmeMsl yRpAsienia Ha peanviom obvexme?

HeitpoHusie cetH BCerja paboTaioT HaeaIbHO.

HepocrarogHas TOYHOCT MOJEIH, 33/ICPAKKH B CHCTEME, IDYM, H3MEHCHHUS B
quHaMuke o0pexra. (BEPHO)

B | HeBo3MOXHOCTE HHTETPallHy ¢ CYIIECTBYIOINUM 000Dy A0BAHHEM.

I' | OTcyrersue CHeHAATRCTOR, ClIOCOOHEBIX 00CTYKIBATh CHCTEMY.

Kaxoii mun ucnoiHumensHoz0 MEXAHUIMA UCROBIYEMCA OAA PEZYIUPOCARUA
pacxoeoa yxcudxkocmu unu 2a3a ¢ mpybonpoeodax?

DNEKTPOIBHIATENb.

IlneBMaTHYeCKUH UVIRHJD.

Perynupyromuit knanan. (BEPHO)

Tunpasamueckuii Hacoc.

Kakoea épemennan cnosicnocme 0obasnenua nemenma ¢ Hawano cnucka (list) e
Python?

O(1)

O(n) (BEPHO)

O(log n)

O(n log n)

Zananwe 17,

| |

3agannme 18.

o

3ananpue 19,

anlivvlie i

Jamanue 20.

|0 |t |

2 000K 3a0alul (5 0a1106 30 Kaxscooe 6epHo EulONHCHHOE 3a0aHHe)

3apanme 21.

CocraBurh HOruduecKyto cxeMy yupapiaeHus Ha sieeike CFC ams mporpammuporanus ITUIK. Ilpu
JOCTHIKEHMH BOJBI B €MKOCTH BEPXHErO YPOBHS HEOOXOHWMO OTKIIOUHTE IIPHBOJ HACOCA, HIDKHErO
YPOBHs — BKIIOYaTh €ro. PaboTy macoca curHamusupyeT lamna. IpuBecTH (QyHKIHOHANBHYIO CXEMY

aBTOMAaTH3au M.

3ananue 22.

HocTpouTs CTATHYECKYIO0 M JIMHAMUYECKYK) BPEMCHHYI) XapakTepHCTUKy Tepmopesucropa TCMS0 ¢
koo urmentom nepenawn k=0,3 w mocrosHHOH BpeMenu T=12 ¢, oneHMTH BO3MOXHOCTE €TO
HCTIOIB30BAHMA A/ aBTOMATH3aLKUH TEXHOJIOTHYECKHX IIPOLECCOB B IMIIEBOM IIPOH3BOACTBE.

3ananne 23.
PaspaGorats cHcTeMy MOHHTODHHIA H YIpaBieHHS HapaMeTIpaMH TEXHOJIOMHYECKOIO Ipolecca
(Temupepatypa, naBienue, pacxox) ¢ ucmonbzoparmeM SCADA-cueteMmbl. Onmcare CIpYKTYpy 0Oasbr

JIAMHBIX.

3apanue 24.
Onncars DpUHIHI paboTH! atropaTMa MamuHroro o0ygenus K-cpexanx (K-means) 1 npusecTd OpuMep

Cro IpUMEHCHHUA B 3axadax KlacTepuasalpy MaHHBIX B CHCTCMax VilpaBJIeHHU.




3 Gaox 3anaumii (014 KAHCO020 3a0AHUA RPUMEHACMICA OUPPEPEHUUPOCAHNAA WIKAIA OUCHUSAHUA
om 0 9o 10 dannos

3ananme 25.
VYapaenesue npoueccoM GepMEHTANNH ¢ HCHOMB30BAaHUEM HEHPOCETEBOIC NPEAUKTOPA

Konrexcr 3aqa4n:
Ha 3aBose mo HpOM3BOACTBY MOJIOYHOM KucnoTel (numesas Jobasxka E270) umcmonsiyercs

HMepHOAMYeCKHi nponece (epMeHTampM JIAaKTO3Bl C MCHONBE30BaHMEM OaKTepHaJbHOH KYIbTYPHL
Iponecc ocymecTrisercs B Gepmentepe odbemoM 10 ky6. M. KiroueBbIME napaMeTpaM, BIAAIONIMMH
Ha CKOpOCTh (epMCHTaMM H BBIXOX MOJOYHOM KHCIOTHI, ABJLOTCA: KOHUEHTpAIHd NaKTO3Bl B
NHTaTeabHOR cpeje, TeMIeparypa, pH u KOHIEHTpalys pacTBOPEHHOro Kucnopona. Meropus nponecca
HOKa3bIBAET, YTO H3-3a BapuabensHOCTH CHIPhS M HEOONBIINX OTKIOHEHHH B paboTe obopynoBaHMi,
HTOTOBBIH BBIXOJ MOJNOYHOM KHCNOTH HecTalwieH, a BpeMs (GepMEHTAMH MOMXET 3HaUUTEIbHO
koneGarbes. s onTHMM3anMH Npolecca M YMEHBIICHWsS BaprabelpHOCTH Tpedyercs Gomee TouHoe
YOpPaBlicHHe, OCHOBAHHOE Ha IIPOTHO3UPOBAHKY JMHAMUKH TIPOIecca.

3azaya KapaugaTa:

1. Ananuz oannwix 1 nocmpoenue Mooen:

—  Ounwiure, Kakue NaHHBEC HEOOX0IMMO coBpaTh JUIS IIOCTPOSHUS MOJCHM Hpoliecca (epMenTaluy
(BXOIHBIC MAPAMETPHI, BHIXOJHBIC NAPAMETPHI, IPOMEKYTOUHBIE HapaMeIPHl, BHEIIHHE (QaKTOphL).
VkaxuTe, Kakue MeTOABI Ipe/BApHTEAbHON 00paborky JaHHBIX (HOpManmsamus, QHIBTpaIHd
BEIOPOCOB ¥ T.[.) MOTYT OBITH IPUMEHEHE! IS HOBBIICHUS Ka9eCTBa MOJICIH.

~ Ipeanoxure apXWTeKTYpy HEHPOHHOH CeTH (HaupuMmep, peKyppeHTHas Hedporsas ceTh - RNN,
LSTM, GRU) mia npenckasaHiisd KOHICHTPAIHA MOJIOYHOH KHCIOTH B pepPMEHTEPE B 3aBUCHMOCTH
OT BpPeMEHH M YHpaBiolux mnapaMerpoB. OCocHylite BHOOp NpelUIONKEHHOH apXUTEKTYDBHL
Vxax)uTe, KaKue THOeprnapaMeTpsl HeHpoHHOH ceTH HeoOXOIMMO HACTPOHTH (KONHYECTBO CIIOER,
KOJIMYECTBO HEHPOHOR B CJI0€, PYHKIIMS aKTHBAIIMH, CKOPOCTE OOYUYESHHUS H T.1.).

2. Paspabomxa cucmembl ynpagieHus.

— Ilpemnoxute cXeMy CHCTEMBI YIIPaBACHNA TPOLECcCoM (pepMeHTaLHH, HCIIONB3YIOLIEH HeHpoceTeBoH
nperukTop. OnuinHTe, Kak HeHpoHHAs ceTh OyAeT MHTErpupoBaHa B CHCIEMY YHpPaBIEHHS, Kak
OyZyT HCIONB3OBATECA €€ HNPOTHO3Bl I IPHHATHA peileHu# o0 M3MCHCHHM YIIPaBIIONIHX
napaMeTpoB (TeMueparypa, pH, KoHIeHTpallis pacTBOPEHHOIO KHCIOPO/1a).

~  OnumaTe anropHIM aJarrTUBHOIO YIPABICHHU, KOTOPHIH HO3BONAT KOPPEXTEPOBATh YIPAB/LIOHINE
IapaMeTpel B PEanbHOM BPEMEHH HAa OCHOBE IIPOTHO30B HEHpOHHOH ceru M ofpaTHOW CBAZM OT
JaTYUKOB, H3MEPSIONFX KOHLIEHTPAIAIO MOIOYHOH KHCIIOTHL

3. Anzopummuzayua u ORMUMUIAYUAL.

~  Opummre atroputM OOYUCHHS HEeWDOHHOH CeTH Ha HCTOPHYECCKUX [AaHHBIX. YKOKHTE, KaKyko
¢byuxnuo noteps (loss function) cireAyeT HCIOIB30BATh AT 00yUeHHs HepoHHo# cetu. ObocHyiTe
BRICOD.

— Tlpennoxmre MeTO[ ONTHMH3AIUE YIPABIMIOMMX IapaMETPOB UL HOCTHXXEHHS MaKCUMAIbHOIO
BBIXOJA MOJIOYHOI KMCIOTBl 3a MMHEMaTbHOE BpeMs. ONUmINTe, Kak MOXKHO HCHONL30BaTh
TPAAMEHTHEIH CIOVCK MM JPYIHEe ONTHMH3AUMOHHEIC AJNTOPUTMBI (HAUpHUMEp, IeHCTHUYCCKHH
AJITOPHTM) JUIsl HAXOXKACHAA ONTHMATHHBIX 3HAYCHHHN YIIPABIIONIAX TAPaMETPOB.

4. Peanusayus u oyenxa sQgpexmusrocmu.

— Onumure, Kakve TEXHUYECKHE CpPEACTBA aBTOMATH3AIMH M YIPABICHHAA HEOOXOOUMBI I
pealM3andy UPE/UIQKEHHON CHCTEMbl VIpaBNCHEA (JAardMKy, HCIOJHHTCIBHBIE MEXAHU3MBL,
KOHTDPOJLIED, IPOrpaMMHOe o0eceueHne),

— llpemnoxure MeTpuKu I8 OIESHKH 3DhEeKTHBHOCTH NpPEJUIONKEHHOH CHCTEMBI yhmpaBicHHA. Kax
MOXHO OIIGHUTH CHYDKCHHE BaprabeNbHOCTH U YBEIMYSHHE BRIXOJ@ MOJOYHOH KHCIOTHI IO



CPaBHEHMIO ¢ CyuecTsyromed cucreMofl yuopapnenus? OnuudTe, Kak MOXKHO BalHAHpPOBaTh
00yueHHYIO HEHPOHHYIO CeTh ¥ OLECHHUTH €€ TOUHOCTH Ha HOBBIX AaHHEIX.

3ananne 26.
HHTeuekTyaibHas CHCTEME KOHTPOJIA KaYeCTRa [IHNBA HA OCHOBE KOMITBPIOTEPHOIO 3PSHN .

KoHTeKkceT 3a0a%a:
Ha nuBoBapeHHOM 3aBOAE TpebyeTcs aBTOMAaTH3HPOBATh MPOLECC KOHTPOII KAa4ecTBa pO3jMBa IIHBA B

OyTelnxu. B HacTosmiee BpeMst KOHTPOJb OCYIUECTBINETCA BH3yalbHO ONEpaTopaMy, 4To SABIACTCH
TPYZOEMKHM H NOIBEPIKECHO denoBedeckuMm ommbkad. OCHOBHBIC NapaMeTphl, OIeXallye KOHTPOIO:
YPOBCHD HAIONHEHHA OyTHUIKH, HANH4He TCHBI, HATMYHE OC3JKa, YHCTOTa OYTHUIKHA (OTCYyTCTBHE
IIOCTOPOHHUX BKIMO4YeHHH). HexayecTReHHBIE OYTHUIKH HEOOX0IUMO OTOPAKOBEIBATE.

3agaua KaHaAuHaTAa:

1. Ananusz 3a0a4u u evl60p peuteHus:

— OnwmmTe, KakuM 006pa3oM MOXHO PEINHTH 3a7ady AaBTOMATHYECKOTO KOHTpOJS KadecTBa ¢
HCIONB30BaHHEM  KoMIBIOTepHOro  3penus. Coopmynmpyidite TpeboBaHHMS K CHCTEME
KOMIBIOTEPHOTO 3peHUA (paspelieHne KaMephl, OCBEIIEHNE, CKOPOCTh 00paboTKy H300pakeHuil U
T.JL.).

~ llpeanoxuTe apXMTEKTypy CHCTEMBl KOMOBKTEPHOTO 3pEeHHS, BKIOYAIONIYIO JTAlBl: 3aXBaT
H300pakeHHs, peasapuresbras odpaborka n300pakeHus, BEIACICHIE IPH3HAKOB, KiIacCu(puKams.
OGocuyiite BEIOOD IIPEIIOKEHHOH apXUTEKTYPBL

2. Anzopummsl 06pabomicy u306PaAdNCEHUY U MAUUHHOZ0 OOYYEHUA:

—  Onumure, Kakpe airopaTMBl o0paboTku wu3obpaxenuit (Hanmpmmep, OUIBTPaUMs, BEICICHHE
rpadgu, MOpQONOTHUSCKHEe ONepallid) MOXHO HCHONB30BaTh U1 VAVYIICHHS KauecTBa
n3obpaxenuil ¥ BeIIENEHII HHTepecyIOmux obnacTelf (ypoBeHSb NUBa, II€HA, 0CAOK, IOCTOPOHHHE
BKIIOYEHHS).

— Ilpemnoxute anropuTM ManiMHHOTO O0y4YeHUs (HampuMep, CBEpTOUHas HelpoHHas ceTs - CNN,
Support Vector Machine - SVM, Random Forest) mng knaccudpmxanun GyTEUIOK IIUBA HA TOJHEIE K
OpaxoparHbie. OGOCHYHTe BRIOOD aITOpHTMA. YKAKUTE, KaKue [pHU3HAKH HeOOXOMHMO M3BJICUD K3
msobpaxennit i oOyuenns xnaccudukaTopa (HanpuMep, THCTOIpaMMa SpPKOCTH, TEKCTYpPHBIC
npusHaxy, popma 06-EKTOB).

3. Paspabomxa cucmembvi ynpagienus:

— Ilpemroxure CXeMy CHCTEMBI YIpPaBIEeHHs, KOTopas Oy/AeT NpHHMMATH pemieHus 00 0TGpaKoBKe
OYTBUIOK Ha OCHOBE Pe3YJIbTATOB KacCH(QUKAIMY, TTOIYICHHEIX CHCTEMOM KOMIBIOTEPHOIO 3peHus.
Onmmute, kax cucreMa OyJeT HHTETPUPOBAHA B CYHIECTBYIOLIYIO JIMHUIO PO3JIMBA.

— PazpaOoralite anroput™ KamuGPOBKY U AJANITAIUH CHCTEMBI KOMITBIOTEPHOTO 3PEHUS K M3MEHSHUIM
B YCIOBUAX OCBEIICHUS, THNA OYTHIIOK WU THIIA TTHBA.

4. Oyenxa aghpexmugHoCU U ONMUMUSAYUA.

~ Ilpemnoxure MeTpHKH 11 OUEeHKH 3(hpeKTHBHOCTH CHCTEMbI KOHTPOJA KauecTBa (TOUHOCTS,
monuota, Fl-mepa). Kak MOXHO onenurs KospuecrBo ommbOUHO 0TOpakoBasHbX OYTBLIOK
(noxHble cpabaThIBaHUA) H KOMHYESCTBO MPONYIICHHBIX OpakoBaHHEX OyTBUIOK?

— Onumure, Kak MOMKHO ONTHMM3HPOBATh NapaMeTpsl arOpUTMOB 00paboTKH H300pakeHmit u
MAIIMHHOTO OOydeHHs i JOCTIDKCHHS MaKCHUMaIbHOM 3((EKTHBHOCTH CHCTEMBI KOHTPOJIS
kadecTBa. llpeanoxure MEroapl ABTOMATHYECKOM  HACcTpOMKM  mapaMeTpoB  (Harmpumep,
HCTIONB30BaHUE FCHETHYCCKUX AJITOPHTMOB HIH JPYTHX ONTHMU3ALHOHHEIX METOIOB).
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