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YHUBEPCAJIbHBIE KOMIIETEHIIUH

neicTBUI

YK-1 — Cnoco0en OCYHIECTBJATH KpI/ITH'leCKI/Iﬁ aHaJIn3 l'lpOﬁ.TleMHI)IX cuTyaunﬁ Ha OCHOBE¢ CHCTEMHOIO mnoaxojaa, BblpaﬁaTbIBaTb CTpaTeruro

Memoodonozus u Memoovl HAYYHO20 UCCAEO08AHUS

VK-1.1

AHanuzupyert npooieMHyI0
CUTYaIMIO KaK CUCTEMY, BBISBIISS €€
COCTABJIAIOLIME U CBSI3U MEXAY HUMU

NS S

ok~ wm

NoakrowhE

Bonpocsl 1J11 mpoBeieHNs YCTHHIX ONIPOCOB
Yemmuwiii onpoc Nel

1.

HazoBuTe nocTonHCcTBa 1a00paTOPHBIX UCCIEJOBAHUM.

Jaiite onpeneneHre MoJICIMPOBAHUIO U HA30BUTE €TI0 BU/IBI.

Ha3oBute Buabpl MOgenei.

Yro sBisieTcs pe3ysbTaTOM UCCIIEI0BAaHUS IIPOLECCAa HA €70 MOJENN?

Yro Takoe Mpon3BOJACTBEHHBIH IKCIIEPUMEHT?

JlocroMHCTBA M HENOCTATKM IPOU3BOJCTBEHHOIO HKCIEPUMEHTAa II0 CPAaBHEHHIO C
JIpyrMMH MeTosiaMu cbopa nHpopmannu 00 00beKTe Uccie0BaHus?

Yemmuwiii onpoc Ne2

BrinonHeHus kakux yciaoBUil TpeOyeT IpoBeIeHUE SKCIIEPTHOTO orpoca?
Ha3zoBure cTaguu MpoBeAeHNUs IKCIIEPTHOTO OIPOca.

Kakue mMeTop! u3MepeHHs UCIIOIb3YIOTCS MPHU MPOBEJCHUH YKCIEPTHOTO orpoca?
Kakne ¢pyHKIHMM OCYIIECTBISET TPy yIpaBIeHUs?

Kakue mkansl HCIONB3YIOTCS PU 00paboTKe pe3yabTaToB onpoca?

Ha ocHoBe kakux KpuTepueB 0TOMPAIOTCS SKCIIEPTHI?

Kakumu ciocobamu ocymiecTBIsieTcs: 0TOOP IKCIEPTOB?

Yemmuwiti onpoc Ne3

HazoBuTe BubI IJIaHOB SKCIIEPUMEHTA?

Kak cocrasisercs miaH nojHoro (pakTopHOTo IKCIepUMEHTa?
Kak M0oxHO reomerpuyecky npeactaButh miad [1O3 227

Kak MOXHO reoMeTpuyYeCcKy IpeacTaBuTh iad [1P3 237
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1.
2.

akrow

Bonpocsl 111 MpoBeAeHHs 3aUeTa

. Kakue MeTo1bl Hcce10BaHusl OTHOCATCS K SMIIMPUYECKOMY YPOBHIO?

. CpaBHuTE 1a0OpaTOPHBIE HCCIEA0BAaHNUS, MOJEIUPOBAHUE U ITPOU3BOJICTBEHHBIN SKCIIEPUMEHT.
. DKCHEPTHBIN OMPOC: COCTABIIAIOIINE, HEOOXOAUMBIE YCIOBHUS, 3TAIbl IPOBEICHUS.

. Kakum 06pazom oTOuparoTcs SKCrepThl Al y4acTHs B 3KCIIEPTHOM Ompoce?

. Kakue MeTo/1bl U3MEPEHNUS U IIKAJIbI UCIIONIB3YIOTCS ITPU MPOBEAECHNUN DKCIIEPTHOTO oIpoca’?

. IlonmHpli (aKTOPHBIN SKCIIEPUMEHT: IJIaH U €r0 TeOMEeTPUYECKOe IMpe/ICTaBIeHUe, YPaBHEHUE

16.

17.

IIpakTuyeckue 3a1aHusA

Kakoe perpeccHoHHOE ypaBHEHHE M103BOJIAET NoNyuuTth [1DD 2"?

Kakumu colictBamu o6anaet mian [1D3?

UYro Takoe qpoOHbIN (HaKTOPHBIN SKCIIEPUMEHT U KaK COCTABIIIETCS €ro IuiaH?
[Lman OLIKII.

Kakoe ypaBaenue no3posisiet nosryuyuts OLIKIT?

©CoNo O

Kak ¢popmynupyercs HaydyHO-TeXHUYECKask Ipodsiema?
UYro mpencraBiseT U3 cebsd MoJelb MPOU3BOJACTBEHHOM cuctembl? Chopmynupyiite obiue
MPUHIUIIBI MOACTUPOBAHHS.

Kak ocymectBiisiercst pazpaboTka paboyeii runore3sl? Kakiumu uepramu oHa XapakTepu3yeTcsi?
Uro Takoe HayKa U Kakue QYHKIIUU OHA BBITIOITHSCT?

Yro moHMMAETCs MO/ HAYYHOH NEATEIbHOCTHIO U KaKUE 3Talbl MOXKHO BBIICIUTH B HAYYHOM
UCCIIeI0BaHUH?

UYro Takoe npobsiema 1 3a7aya Hay4YHOT'O UCCIIeI0BaHUs?

Yro Takoe 0OBEKT M MPEAMET HAYIHOTO UCCIICOBAHUS?

OO11ieHayuHble METO/IbI UCCIIEJOBAHUS.

KoHkpeTHO-Hay4YHBIE METO/IbI UCCIIEIOBAHMS.

perpeccuu.
[TonHbIil QakTOpHBINA 3KCIEPUMEHT: MJIAH U €ro FeOMETPUYECKOe MPEACTaBIECHUE, YPaBHEHHE
perpeccuu, 006J1acTh IPUMEHEHUSI.

OLKII: mnan 1 ero reoMeTprUIecKoe MpeICTaBIeHNEe, YPABHEHHE PErPECCHH.
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I Ipaxmuueckoe 3a0anue N3

lcXOqHBIMU JJAHHBIMU SIBJISIIOTCS 3aMepbl Temneparypsl B neun (1564 3HadeHust) pu pazindHbIX
pacxojax rasa B e€ mectu ropenkax. Heooxoammo:

1. PaccunTaTh MaTeMaTU4eCKOE 0’KUJAHUE, CTAHAAPTHOE OTKIOHEHUE U JUCIIEPCUIO OTKIIMKA.

2. IIpoBepuTh BEIOOPKY OTKJIMKA HA HaJM4ue omMOoK. OmuboYHbIe JaHHbIE CKOPPEKTHUPOBATH.

3. Paccuntare k03pPULMEHTH MapHOM KOppensuu MEeXIy KaxIblM (PAaKTOPOM U OTKIMKOM.
[TocTtpouts rpapuxu.

4. Paccuntath KOA(Q(HUIMEHTHl PErpecCUOHHOrO YypaBHeHHUs. [lorpemHocTs MNpencKa3aHHbIX
TaHHBIX HE JJOJDKHA MpeBbIIaTh 5%.

Bapbsupyemsie hakTopsl OTkIIMK
Ne Bpemst | Pacxon rasa B ropenke neuu Temnepatypa
) W, W, W, W, Wy,
L, M Mg Mg Mg Mg Mg T.°C
1 0 3512 1 790 1127 391 1300
2 1 3515 0 791 1127 398 1300
3 2 3577 14 801 1162 417 1302
4 3 3424 8 707 1136 407 1303
5 4 3285 3 709 1139 413 1304
1561 1560 2551 2981 589 969 292 1352
1562 1561 2577 3014 595 984 294 1350
1563 1562 2578 3021 595 977 294 1350
1564 1563 2583 3011 596 983 294 1348

Bonpocs! /151 NpoBeeHUsI 3a4eTa

1. CpaBHure 1a60paTOpHBIE UCCIIEJOBAHUS, MOICTMPOBAHNE U TPOU3BOICTBEHHBIN SKCIIEPUMEHT.
2. DKCIIEPTHBIN OMPOC: COCTABIISIONINE, HEOOXOIUMBIE YCIIOBHS, dTAITBI POBEICHHUS.

3. Kaxum 00pa3oM oTOMparoTcs SKCHEPTHI AJISl YYaCTHS B 9KCIIEPTHOM orpoce?
4

. Kakue MeTo1b1 m3MepeHus U IIKaIbl UCTIOIB3YIOTCS MPU MTPOBEACHUH SKCIIEPTHOTO Orpoca?
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5. IlomHblil (paKTOPHBIA 3KCIIEPUMEHT: IUIAH M €r0 N€OMETPHUYECKOE MpEeACTaBICHUE, YpPaBHEHHE
perpeccuu.
6. IlonHblil (paKTOPHBIA 3KCIIEPUMEHT: IUIAH M €r0 F€OMETPHUUYECKOE MpEeACTaBICHNUE, YPaBHEHHE
perpeccuu, 006JIacTh MPUMEHEHHUS.
7. OLIKII: ruran u ero reoMeTpuYecKoe MpeACTaBICHUE, YPAaBHEHHUE PETPECCUH.
YK-1.2 Kputrnuecku oneHuBaeT HaiexKHOCTh  [[IpakTHYeckue 3a1aHust
MCTOYHUKOB MH(OPMALHMH, PAbOTACT C |[Tpaxmuueckoe 3adanue Nel
MPOTHBOPEUMBON MHPOPMAUMEH M3 |He06x0MO 3apETrHCTPUPOBATECS B CIEYIONHX HAYKOMETPHUYECKHX 6a3a IAHHBIX 1 YIEKTPOHHBIX
P TR SIS
H§O6XOI[I/IMOI7I ,Z[JII:I peme}’mﬂ 1. PUHL (e-library).
po0JIEMHOM cUTyaluu, u 2. ORCID.
HPOCKTUPYET MPOLECCHI 0 UX 3. Mendeley.
YCTpPaHEHHUIO 4. KubepJlenunka.
5. Web of Science ResearcherID.
IIpakmuueckoe 3a0anue No2
Haiitu B OuOnmorekax elibrary.ru u KubepJlennnka He MeHee 25 HCTOYHHKOB IO TEME
Marucrtepckoil auccepranuu. Haiitu B OuOnmmortekax ieeeexplore, elibrary.ru we wmenee 15
QHTJIOSI3IUHBIX MCTOYHMKOB IO TEME MAarucrepckoil auccepranuu. HaliTu B cucreme MOMCKA
MaTEHTHBIX TOKyMeHTOB He MeHee 10 nctounnkoB o Teme marucrepckoit HUP. Odopmuts crincok
ITUTEPaTypPHI.
Bonpocs! 1J1s1 IpoBeAeHUs 3a4eTa
1. O630p nuTEpaTypHBIX HCTOYHUKOB: MPUHIIUIIBI IOCTPOEHUS, HA3HAUEHUE.
YK-1.3 Pa3zpabatbeiBaet u coyepxaTeIbHO IIpakTH4eckue 3a1aHus

aAPryMEHTUPYET CTPATETHIO PEIICHUS
poOJIEMHOI CUTyalli Ha OCHOBE
CHCTEMHOTO U MEXIUCIUILIMHAPHOTO
MIOJX0JI0B; CTPOUT CLIEHAPUU

I Ipaxmuyeckoe 3a0anue Ned

Ha ocHOBe pe3ynpTaToOB, NOJYYEHHBIX B 3aJlaHUU 3, COCTABUTH CUMIUIEKCHBIN IIJIaH SKCIIEPUMEHTA
IUIs OTIpeIeNIeHs] TAKOTO 3HAYEHHUsI pacXo/loB B ropenkax 3 u 4 (paxTopsl X1 U X2), IpU KOTOPBIX
TEMIIEPATypa B KOHTPOJIMPYEMOM TOUYKE JOCTUTAET ONITUMAIbHOTO 3HAYE€HUS Xopr.
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pean3aluy CTpaTeruu, onpeaenss
BO3MOYKHBIE PUCKH U MpeJjiaras myTu
UX YCTpaHEHUS

BOHPOCLI AJIsl MPOBEACHUSA 3a4UeTa:

Uto Takoe mpoOiaeMHas CUTyalusi 1 HaydHas rpobiema?

Kakumu 0coOeHHOCTSIME XapaKTepU3yeTcsi HaydHas rpooiema?

[Tepeuriciute THUIIBI TPOOIEMHBIX CUTYAIIMK, XapaKTEPHBIX ISl HAYYHOTO MCCIICIOBAHUS?
Kaxue sTanbsl MOXKHO BBIIETUTh B HAYYHOM HCCIIEIOBAaHUHN?

UYro Takoe nexommnosuius npodiemsl? Kak oHa ocymiecTBisiercs?

Kakue ypoBHU CITOKHOCTH MIPUHSATO BBIIETATH NP KJIaCCU(UKAIIUU UCCIIEIOBATEIbCKHUX 3a/1a4?
OxapakTtepu3yiite B 0011eM BHJI€ TPOLIECC HAYYHOTO PEIICHUS TPAKTHUECKOM MpOOIEMBI.

J171s1 4ero UCmoab3yeTcs CUMILIEKCHOE IIIAaHUPOBAHUE IKCIIEPUMEHTA?

Kak cocTaBnsieTcss CUMIIIEKCHBIN TIJ1aH KCIIEpUMEHTa?

10.Kak, wWcmosib3ys CHMIUIEKCHOE IUIAHUPOBAaHWE, HAWTH ONTHMAIbHOC 3HAYeHWE (DYHKINUN
OTKJINKA?

CoNooA~RWNE

YK-2 — CnocodeH ynpaBjisTh MIPOEKTOM HA BCEX ITANAX €ro KU3HEHHOT0 UK

HHHOBGL]MOHHO@ npednpuHuMameﬂbcmeo

YK-2.1

DopMynupyeT Ha OCHOBE
NOCTaBJIEHHON MPOOIEeMbI TPOEKTHYIO
3aJa4y U CIoco0 ee pelieHus 4epes
peanu3aluIo MPOEKTHOIO YIIPABJICHUS

Ilepeyenn TeopeTHYECKUX BONPOCOB K 3a4eTy:

. CymHoCTh 1 CBOMCTBA HHHOBAIUH.
. Mozenu nHHOBAIIMOHHOTO MPoIiecca U UX XapaKTepUCTHKA.
. Ponb npeanpuHUMaTenss B THHOBAlMOHHOM IIPOIIECCE.
. Knaccudukarus nHHOBaIIMN U X XapaKTePUCTUKA.
. CyIlIHOCTb ¥ OCHOBHBIE pa3/ielibl OU3HEC-TIIaHa.
. OcHOBHBIE BUIbI MAPKETHHTOBBIX HCCIICIOBAHUMN, UX XapaKTEPUCTUKA.
. MeTo1bl MapKETHHTOBBIX UCCIIEI0BAHMIA.
. OneHKa pbIHKA U LEJIEBON CETMEHT.

. OcobeHHoCTH TPOAaK MHHOBAIIMOHHBIX MPOJTYKTOB.
lO MeTtoapl pa3paboTKH M )KU3HEHHBIN UK MPOAYKTA.
11. Konuenmust Customer development.
12. MeTo1bl MOJICIMPOBAHUS TOTPEOHOCTEN OTPEOUTENEH.
13. VicTOYHWKH U MHCTPYMEHTHI (PMHAHCHPOBAHUS MPEANPUHUMATEIIHCKUX TIPOSKTOR.
14. TlonaTre W KpUTEPUU OIEHKH WHBECTHUIIMOHHOW MPHUBIEKATEIHHOCTH MPEANPUHUMATEIHCKIX
[IPOEKTOB.

OCOoO~NOoOUIr,WN R

15. I[CHC)KHLIC IIOTOKHU NMPCAITPUHHUMATCIILCKOI'O ITPOCKTA.
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16. TloHsATHE ¥ TUIIOJIOTUS PUCKOB MPEAIPUHUMATEIHCKOTO IPOEKTA.
17. MeTo/1bl KOJIMYECTBEHHOI'O aHaJIM3a PUCKOB MIPEANPUHIUMATEIBCKOIO IPOEKTA.
18. VHHOBalMOHHAs CpeJja U ee CTPYKTYpa.
19. ViHHOBaIMOHHBIN MOTEHIIHA TPEANPHHUMATEIILCKOTO MPOEKTa (KOMIIAHUH).
YK-2.2 Pa3zpabarbiBaeT KOHIICTIIIUIO TIPOSKTA B IIpumepHbIe NpaKTHYECKHE 3aJaHUA ISl 3a4eTa:
paMKax 0603HAYEHHOH IPOOIEMBI: 1. TTosicauTe, K KakoW THIOTe3€ M K KaKOW MOJEIM MHHOBAIIMOHHOTO Tporecca — «pushy
(bOpMyIHpYET Lelb, 374K, wn «pull» oTHOCATCA IpoLecChl, CBA3aHHBIE C CO3AaHUEM:
000CHOBBIBAET aKTyaJIbHOCTb, - CBETOTHOZHOTO (onaps;
- HEp>KaBEIOILIEH CTallu;
3HaYUMOCTb, OKUJAEMBbIE PE3YIIbTAThI )
- KOHJIUIIMOHEPA;
¥ BO3MOXKHBIE C(EphI UX TPUMEHEHHS - DVD-1HCKOB.
2. IlpoananusupyiiTe U CpaBHUTE, KAKOE BIIMSHUE HA CYLIECTBYIOIME PHIHKU OKa3bIBAaIOT
panukanbHble (OasucHbIE) W yiydmiaromue (MmoajepKuBaroliyne) MHHoBauuu. OxapakTepu3ynTe)
MHHOBALMH, IPUBEJCHHBIE HIKE, B 3aBUCUMOCTH OT ITyOMHBI BHOCUMBIX U3MEHEHUI:
- HOBas omepaimonHas cuctema Windows 10, pacmmpsiomnias BO3MOXHOCTH ITOJIb30BATEIIs,
B TOM YHCJIE€ CETEBBIE, pa3BUTHE TEXHOJOTUH 3aIIUTHI U 0€30IaCHOCTH;
- KPUNTOBAIIOTA, MpPEJACTaBIAOImas coO0oi 1udpoBOil akTUB, y4yeT KOTOPOTro
NELEHTPAIN30BaH, AaKTUB 3allMIIEH OT NONIEPKKH WIM KpPaKH 3a CYET MCIOJIb30BaHUS
KpunTorpaduu U pacrnpeaeaeHHOW KOMIIBIOTEPHON CETH.
3. BoisicHuTe, Kakoi Tun uHGOpMaluu HE0OXOJUMO B IIEPBYIO OYEPEab MOIYUUTh BO BPEMSI
MapKETUHIOBOI'O MCCIIEN0BAaHUS, €CIIHU:
- KOMIaHMA, 3aHUMAOLIAsICs pa3padOTKOM MPHIOXKEHHs IO JOCTaBKE €Jbl, Halula
YHUKaJIbHYIO HA PBIHKE HUIILLY - IPUTOTOBJIEHUE U JJOCTABKa JOMAILHEN €Il 110 3allpOCy COCENEH;
- KOMIIaHWsI OLIEHHMBAET BO3MOXHOCTh OTKpPBITHS 3aBOJa W IEpeHOoca MPOU3BOJCTBA HA
ITOKaJIbHBIN PHIHOK JUIs OOJIBIIETO €r0 OCBOCHHUSL.
VK-2.3 Pa3pabateiBaeT miaH peaau3anuu IIpumepHble NpakTHYECKHe 3aJaHUS [JISl 3a4eTa:

MPOEKTa C yIETOM BO3MOXKHBIX
PHCKOB peaM3alii U BOZMOXKHOCTEH
HX YCTpaHCHH, INIAHUPYET
HE00XO0IUMBIE PECYPChI

1. B xoxe moArotroBku 000CHOBAaHUS MPEINPUHUMATEIBCKOTO MPOEKTa OBLIIM PACCMOTPEHBI
YCIIOBHS CHAa0XXEHHUS MPOM3BOJCTBA HEOOXOJMMBIMH MaTepHallaMH U YCJIOBUS cObITa TOTOBOM
npoaAyKIuu. Marepuansl, UCHOJIb3yeMble B NPOU3BOACTBE, OynyT orutadeHsl 60 % B Tekyuliem
mecsite, 40 % — B creayromieM. 3anac cbIpbsi U MaTepHuajoB co3jaeTcs Ha Mecdll. [Iponykius OyaeT

[p€ajin30BaHa B TOM XKE MECALEC B KPCAUT C oInIaToi IOKYIIATCIIAMH 4YCPE3 JIBa MECAIIA. MecsuHas
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MEePUOANYHOCTD 3aKYIOK MaTEpUaIoB U BbIBO3a TOTOBOW MPOAYKIIMH COXPAHUTCS Ha BECh MEPUOJ
PKU3HU TIpoekTa. ExxemecsuHblil pacxon celpps U MarepuanoB cocrtasiseT 1 500 Tteic. pyO.;
eKEMECSYHBIC MPOAAKH TOTOBOM mpoaykiuu — 2 600 Teic. py0. Onpenenure HEOOXOTUMYIO CYMMY]
(MHAHCOBBIX CPEICTB, MHBECTUPYEMBIX B MPEACTOSIIEM IIEPHOJIE B OOOPOTHBIN KaIUTAIL.

2. Ouenute ypoBeHb A(P(PEKTHBHOCTH TPOEKTA, MPEANONATAIOIIEr0  MPHOOPETCHUE
000pyIOBaHMs, C JBYXJIETHHM CPOKOM peanu3anuy, ucrnonb3ys nokazarenu NPV u Pl, ecnu
MHBECTUIIMOHHBIE 3aTpaThl cocTaBisoT 1500 Thic. pyo., AMcKoHTHAs ctaBka — 11 %, BenmuurHA YHUCTOrO
ITCHEKHOTO TIOTOKA 3a MepBbIi ro1 — 950 ThIc. pyo. u 3a Bropoii rox — 600 ThIC. pyo.

VYK-2.4

OcymiecTBiIsieT MOHUTOPHUHT X0J1a
peanu3aluu NpoeKTa, KOppeKTUpyeT
OTKJIOHEHUS!, BHOCHUT
JIOTIOJTHUTEIbHBIE U3MEHEHUS B TIaH
peanu3alyy IpoeKTa, yTOUHSIET 30HbI
OTBETCTBEHHOCTH YYaCTHUKOB
IIPOEKTa

KommuiekcHoe 3axanme mno pa3pa0oTke NpPeANPUHMMATENBLCKOIO IPOEKTa M ero
Mpe3eHTAluM:

Pazpaboraiite u chopmupyiire PPT-nipesenranuio Baiiero ckBo3HOTO MpOEKTa MO CIEAYIOIINM
MTyHKTaM:

- «HauMEHOBAHUE NPEANPUHUMATENBCKOTO IPOEKTA, aBTOPBD;

- «MapKeTHHI, OIICHKAa pbIHKa» (MpoJaBaeMblid MPOAYKT, II€HA, KaHAJIbl TUCTPUOYIHH,
MPOJIBIDKEHUE);

- «product development, pa3paboTka TmpPOAYKTa» (TPAAUIIMOHHBIC AaHAIOTH, HOBHU3HA,
MpPEUMYIIECTBA, MHBECTUIIMOHHBIE 3aTPaThl, IPOM3BOICTBEHHAS! CE0ECTOMMOCTH );

- «customer development, BeIBeZICHHE TIPOYKTA HA PHIHOKY (TIEPEUYECHh MEPOIPUSTHIA TIO BBIBOJLY]
MPOJYKTa Ha PBIHOK, UX CTOUMOCTB ).

YK-2.5

IIpentaraer npoueaypsl 1 MEXaHU3MBbI
OLICHKM Ka4yeCTBa IMPOEKTA,
MH(QPaCTPYKTYpHBIE YCIOBUS JIIsS
BHEJIPEHUS PE3YJITATOB IIPOCKTA

KommiexkcHoe 3aganme mno pa3pa0oTke NpPeANPHUHUMATENLCKOI0 TMPOEKTA M €ro
Mpe3eHTANMN:

Pazpaboraiite u chopmupyiite PPT-nipezentarnuro Bamiero ckBo3HOTro mpoekTa 1o ClIeAyrOIIrM
MyHKTaM:

- (WHCTPYMEHTHI TpUBJCUCHUS (PUHAHCHPOBAHUS» (BHUJbl MCTOYHUKOB (PMHAHCHUPOBAHUS, UX
MPEUMYIIIECTBA U HEIOCTATKH);

- «OTICHKA MHBECTUITUOHHOM MPUBJICKATEIIbHOCTH TIPOCKTA;

- «PUCKH NPOEKTa» (OCHOBHBIE PUCKU U MHCTPYMEHTHI X MIPEOOJICHHUS).

Ocnosvl ynpaejieHusl npoeKkmamu

YK-2.1

PopMynMpyeT Ha OCHOBE
MOCTaBJIIEHHON TPOOIEMbI TPOEKTHYIO
3a7jauy U CIIoco0 ee pelIeHus yepes

IIepeyeHb TeOpeTHYECKUX BONIPOCOB K 3a4eTy:
1. CymHOCTh U CBOMCTBA MHHOBAIIH.
2. Moje/ii MHHOBAIIMOHHOTO MPOIIecca U MX XapaKTePUCTHKA.

3. Poab MPCAITPUHUMATCIISL B MTHHOBAIMOHHOM ITPOLCCCC.
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pcai3anuio IPpOCKTHOI'O YIIPaBJICHUA

. Knaccudukanus ”HHOBalMi ¥ X XapaKTePUCTUKA.
. CyIIHOCTb ¥ OCHOBHBIE pa3/ielibl OU3Hec-TIIaHa.
. OCHOBHbIE BH/IbI MAPKETUHTOBBIX UCCIIEIOBAaHU, UX XapaKTEPUCTUKA.
. MeTo1bl MapKETUHTOBBIX UCCIIEAOBAHUI.
. OneHka pbIHKA U LEJIEBOM CETMEHT.
. OcobenHocTy MpoAaxk UHHOBAIIMOHHBIX MPOIYKTOB.
10 MeTtop1 pa3pabOTKH U )KU3HEHHBIH LIUKII TPOIYKTA.
11. Konnenmust Customer development.
12. MeToapl MOICTTUPOBAHUS IOTPEOHOCTEH MOTPEOUTEICH.
13. VicTOYHUKY U MTHCTPYMEHTHI (PMHAHCUPOBAHHUSI IPEANIPUHIUMATEIHCKUX TPOECKTOB.
14. IloHsiTHE W KPUTEPUU OLIEHKH WHBECTULIMOHHON MPUBIEKATEIHHOCTH MPEANPUHUMATEIBCKIX
[TPOEKTOB.
15. JleHexkHble MOTOKH MPEANPUHUMATEIBCKOIO IIPOEKTA.
16. IToHsTHE U TUIOJOTHUSI PUCKOB MPEANPUHIUMATEIHCKOTO MPOEKTA.
17. MeTopl KOJMYECTBEHHOTO aHaJIN3a PUCKOB MPEANPUHIMATENHCKOTO IIPOEKTA.
18. MHHOBamMoHHAas cpefia U €€ CTPYKTypa.
19. VHHOBAIMOHHBIN MOTCHIIMAJ MPEAIPUHAMATEIIBCKOTO MTPOEKTa (KOMITAHWH).

©O©oo~NOo o1~

YK-2.2

Pa3pabaTpiBaeT KOHIETIIMIO MTPOEKTA B
paMKax 0003HaYEHHOM MPOOIEMBI:
dbopMyIupyeT 11eNb, 3a1a4H,
000CHOBBIBAET aKTYaJIbHOCTb,
3HAYHMOCTb, O’KU/IaEMbIE PE3yIIbTaThI
¥ BO3MOXKHBIE Cepbl UX TPUMEHEHHS

IIpumepHblie NpaKkTHYECKHE 3aJaHUS [IJISl 3a4eTa:

1. TTosicHuTe, K Kakoil TMIOTE3€ U K KaKOW MOJENH WHHOBAIIMOHHOTO mporecca — «pushy
uu «pull» OTHOCSTCS TPOLIECCHI, CBA3aHHBIEC C CO3/ITAHUEM:

- CBETOIUOAHOTO (hOoHAPS;

- HEpKaBEeIoIIeH cTanu;

- KOHJAMIIMOHEPA;

- DVD-auckos.

2. IlpoaHanu3upyiTe U CpaBHUTE, KAKOE BIIMSHUE HA CYHIECTBYIOIINE PHIHKU OKa3bIBAIOT
panukanbHble (0a3suCHbIE) W yiydmaiomue (MoAnep)KuBaroliue) MHHoBanuu. OXxapakTepusyinTe
MHHOBAIIMH, TPUBEICHHBIE HUXKE, B 3aBUCMOCTH OT TJTyOMHBI BHOCUMBIX U3MEHEHUI:

- HOBas omepannoHHas cucreMa Windows 10, pacmmpsirorias BO3MOXXHOCTH TIOJIb30BaTEIS,
B TOM YHCJIE€ CETEBbIE, Pa3BUTHE TEXHOJIOIMH 3aIIUThI U 0€30MaCHOCTH;

- KPUNTOBAIIOTA, MpPEJCTABIAIOMAs Cco00M LU(POBOM aKTHB, Yy4YeT KOTOpPOTo
IMEIIEHTpaIN30BaH, AaKTUB 3allMIIeH OT MOAIEPKKU WIM Kpakh 3a CYEeT MCIOJIb30BaHuUs
KpunTorpaduu U pacrpeaeaeHHOW KOMIIbIOTEPHON CEeTH.
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3. BoisicHuTe, Kakoi TUM nHGOpMAaLUK HEOOXOIMMO B IIEPBYIO O4Yepeb MOTYyYUTh BO BpeMsi
MapKETUHIOBOI'O MCCIIEI0BaHUs, €CIINU:
- KOMIIaHHS, 3aHUMAIOLIASCA pPa3padOTKONW MPWIOKEHHUS 110 JOCTaBKE €7bl, Halla)
VHUKAJIbHYIO HA PbIHKE HUIILY - IPUTOTOBJICHUE U JJOCTABKA IOMAILHEH eJlbl 110 3allpoCcy COCeel;
- KOMIIaHHs OILICHHMBAaET BO3MOXHOCTh OTKPBITHS 3aBOJa M IEpPeHOoca MPOU3BOJCTBA HA
ITOKaJIbHBIN PBIHOK JUIsl 0OJIBLIETO €r0 OCBOCHHS.
YK-2.3 Pa3pabarbiBaeT miaH peaan3anuu Ipumepnvie npakmuueckue 3a0anus

MPOEKTA C YYETOM BO3MOKHBIX

PHUCKOB pCain3aliu U BO3MOKHOCTEH

WX YCTpaHEHUs, IUIAaHUPYET
HE00XO0/IUMBIE PECYPChI

Ilpaxmuueckoe 3aoanue 1. Pa3paboraiite u odpopmure macropt Ilpoekra Bameii padboueii
rpynmnbl U3 3-4 4enoBeK B COOTBETCTBUHU C THIIOBOM CTPYKTYPOU MPOEKTa, MPECTaBICHHOMN HIKE.
ITACIIOPT Ilpoekra

<Yka3aTb HaUMEHOBAHUE IIPOEKTa>

HaumenoBanue IIPOCKTa

<Vkazarp ® N.O. qupexropa

HPEKTOP IIPOEKTa
Hup p1p IIpOCKTa>

PykoBonuTens npoexra/
0J10Ka MmpoeKTa

<Vkazatp ©.1N.0. pykoBoauTens
MIpPOCKTa>

<VYka3aThr HauMEHOBaHIE
MOApa3/eIeHU U YYaCTHUKOB,
BOBJICYCHHBIX B ITPOCKT>

OITMCAHME IIpoekra

<VYkas3aTb OCHOBaHUS IS
WHHULAWU IIPOEKTa, >

Y4acTHUKH IMPOCKTA

OcHoBaHUA I
WHUITHAITIH ITPOCKTA

ens (1ienmm) mpoexTa <VYkazarp 1einb (11eJ11) MPoeKTa™>

3amaun IpoeKTa <VYka3arh 3aJa4M MPOEKTa>
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<VYKa3arh IJIaHUPYEMBIH pe3yibTaT

Pesynbrar (pe3ynbTarsl) | (pe3yibTaThl) IPOEKTA, KOTOPHIH
IIpOeKTa OyZeT NOCTUTHYT I1OCPEICTBOM
peanu3anuy IpoeKTa™>

<VYKa3arb U3MEPUMBIN KPUTEPUN
(KpUTepun) yCIIEIHOTO 3aBEepIICHUS
MIpOCKTa>

Kpurepun ycnexa
IIPOEKTa

<VYka3aTh J1aTy Hayalla 1 OKOHYaHHS
peaiM3anyu MPOeKTa, BBIICIUB ITAITbI
(pu HEOOXOTUMOCTH )>

[Tepuon peanuzanuu
MPOEKTa

<VYkazaTb (aKTophl,
OTPAaHUYMBAIOIINE UCTIOJTHEHUE
poeKTa (pecypcHbIe OTpaHUuEHUS,

Puckn peanmszanuun
OTpaHUYECHUS, CBA3aHHBIC C

OpOCKTa
3aKOHOJIATEeILCTBOM H IPOY.), a
TaK)Ke UIEHTU(OULIHUPOBATH PUCKU
MpPOEKTa~>
B3anMocss3b ¢ gpyrumu <VYka3arb B3aMMO3aBUCUMBIE
IPOCKTaMHU MPOCKTHI>

Tema npoexma opmyaupyemcsi epynnoi camocmosamenbHo U 00INCHA ObiMb C8A3AHA CO
cghepoti OesmenbHOCHU.

Ilpakmuueckoe 3adanue 2. TlOoCTpOHTE CETEBYI0 MOJENb W MPOBEIUTE BPEMEHHOH U
[PECYpPCHBIN aHaAJIN3.
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Pabota [Ipenmecteyioman padbo- | [IpomomsnTe mHOCTE Tpyooeere
Ta pecypcsl (2em)
(mem)
A - 6 2
b - 4 3
B AB 2 4
T b 2 1
pij B.T 4 1
E B 1 2
K ILE 3 3

Ipaxmuueckoe 3adanue 6. Ilo JaHHBIM CETEBOI MOJETH OMPEICIUTE MPOJOIKUTEILHOCTD
1 pe3epBbl BpeMEHH paboT mpoekTa. UTo MpOU30HIET eciu MPOAOHKUTEIBHOCTh ornepanuu «By
VBEJIMYUTCS HA OJIUH JICHb?

o ©
w 7 | ; NG »\).Kkzz
0" -~/ @

B=4 \ n ; =" G ~3=1

Ilpakmuueckoe 3a0anue 7. Pa3zpaboTaiiTe IIaH KOHTPOJBHBIX COOBITMH MpOEKTa Ballel

paboueii rpynmbl. Pe3ynbraTsl opopMute B TabIHIIE.
[1naH KOHTPOJBHBIX COOBITUM MPOEKTA
<VYka3aTh HAMMEHOBAHUE NPOEKTA>

N /o HaumeHoBanue 3a1a4/KOHTPONLHOTO | OTBETCTBEHHBIN Jara pemenus
COOBITUA HUCIIOJHUTEIH 3a/1a4n/HACTYTUICHUS
KOHTPOJILHOTO

CcOOBITHSA
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2

3 4

OpOoCKTa>

<Vka3aTh HanMCHOBaHHE 3aJa4uu

Ho
JJIMM.IT.

2 <VYka3aTb HAUMEHOBAHUE KOHTPOJBHOI'O
COOBITHSI TPOEKTA>

JULMM.IT.

Ipaxmuueckoe 3aoanue 3. Jleranusupyiite [11aH KOHTPOJBHBIX COOBITUH MPOCKTA BaIlCH
paboueii rpynmsl. PazpaboTaiite kanenaapHsblii mian npoekta ([Inan-rpadux npoekra).

Tunoeas ¢popma [lnana-epagpuxa npoexma

o Howns . Hataasut et

| CTpyeType PECY<08
Y * HanhieHoBaHie NpORKTE 20 areh MH03.06.13 M28.06.13  Heawos HH.
PR T Box MeponpHaTHil S piedt MN03.06.13 M07.06.13  Heawos WM.
3 111 Meponpustue 3 pnedt MM03.06.13  Cp05.06.13  Nerpos NN,
4 112 Komrpaasmoe cobiutne 0 preit {p05.06.13 (p05.0613 Merpon .M.
s o3 Mepongustie 2 preit 4060613  MO07.06.13  Heanos MA.
| ] 114 KonTpasunoe cobune 0 anei Nr07.06.13  MO706.13  Maanos MW
{7 LY} B0 meponpHATH 10 et MN1006.13 M2006.13  Nerposnn.
URLIRES Mepongusmue Javed 100613 Cp120613 Nerpoali
9 122 Kontposwnoe cobutwe 0 gneit (p120613  (p1206.13  Merpos NN
0 0 123 Meponpustue 1 aneih 4130613  M21.06.13  Merpos NN,
il 124 Konrponwmoe cobsne 0 aned Mr21.06.13  M21.06.13  Nerpon NN,
[ TRIANT] - BoX meponpHaTHH S gt Mn2806.13 Mr28.06.13  Cwgopow C.C.
B 1o Meponguatwe 2 predt Mn28.0613 Bri506.13  Msanos .M.
" 132 KonTposwmoe ¢obutue 0 et Br50613  Br25.06.13  Msanos MM,
5 0 133 Meponpustie 3 gnei (p26.06.13 M28.06.13  CuaoposC.C
:'.b 134 KowTponwwoe cobsitue 0 ared Mr28.06.13 M28.0613 CugoponC.C.

. Jirenmmocry . Hiran0 . Onoreadhme . Hadoarms .

03 Won '13 10 Hon'13 (17 Wow '13 24 o "13 01 Hon'L
8/M|BJC|YN|CiB MBIC NNIC|BINBC{4N|CIBNBICYNICENBICY

=y
3 Nerpos LA,
o 05.06
g Haawos MW,
o 0.08
——————
T3 Nerpenin.
o 1206
2 3 Marpoa .0,
¢ .06
E—
T Meamor A
. B.06
£ Cuopon CC.
o W06

Ipaxmuueckoe 3a0anue 5. 3anonHuTe TaOIUILY.

Ipaxmuueckoe 3a0anue 4. JI5ig KaxxJ0ro 4jeHa Ballel KOMaH bl BBIOEPUTE POJIU B IIPOEKTE
(momxHOCTH). PazpaboTaiite u ohopmute miist cedsi JOTKHOCTHBIC HHCTPYKITUH.

Cmaouu pazeumus KOMaHObl NPoeKma

Cranus pa3BuTHs

XapakTepHbIe YePThI
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1.®opmuposanue (forming)

2. Bypnenue (storming)

3. Hopmuposanue (norming)

4. QO YHKIMOHUPOBAHUE
(performing)

5. Bakpeitue (finishing)

Lenv

IIpakmuuecxoe 3a0anue 6. IlpoBenuTe aHaaM3 POJEBOrO paclpeseleHUs B KOMaHJIE Ha
ocHOBe MeToauku M. benOuna (mpoiinute TecT U ompenenute cBou poin). IIpoananusupyiite
BO3MOYKHOCTh KOMOMHAINH 3()(DEKTUBHBIX KOMaH/I U3 WICHOB Y4eOHOU TPYIIIHL.

Ipakmuueckoe 3aoanue 7. Pa3paloTaiiTe miiaH MEpONpUATUI 0 peai3alluy MPOEKTa B
COOTBETCTBUE C LIEJIBIO U 33/1a4aMU U ONPEAeSIUTe CPOKU uX peanuzauuu. Opopmure Tadbauiy.

3aoaua 1

1.1. HarmpaBnenue (610K MeponpusTuii)

Meponpustue

Cpok peanuzanuu

1.1.1.

1.1.2.

3aoaua 2

2.1. Hanpasnenue (610K MEpOIIPUSITHIA)

Meponpustue

Cpok peanuzanuu

MURhERNBE
eo0dn
doxxrroHoN
MULWIBHE
-LOUINOHOME,

[ 9UOLUHIIOIIO}]

qIrOLUTOIONAJ
0Led LOMHUWI Y/

7 UQLUHIIOIIO]

¢ 9IOLUHIOIO]
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JetictBue | Y K 0] n
1

JewcTBue v 0] C 14
2

JleticTBue v C 0] C 14
3

JleticTBue K C n 0]
4

JleticTBue K C n 0)
5

2.1.1.

2.1.2.

Ilpakmuyeckoe 3a0anue 8. Pa3pabotaiiTe cMeTy TpoeKTa B COOTBETCTBUU C
MpeI0KEHHBIMUA MEpONpUITUSIMHA. OTBET NPEACTaBUTH B BUJIE TaOIHII.

Ipakxmuueckoe 3a0anue 9. T1oCTpOUTH MaTpUIly OTBETCTBEHHOCTH IIPOEKTa Ballel padboueit

rpymmnsl. [Ipumep:
V¥ — yrBepxnaer, K — koopaunupyet, C — cornacoBbiBaet, O — opranusyet, M — ncronsser

Ipakmuueckoe 3aoanue 10. Iloocomoexa npezenmayuu «3asepuieHue npoeKma u OYeHKd

eco a¢hhexmusHocmuy
[IpoBeaute pacu€ter 3ddextuBHOCTH TIpoekTa. OdopMHUTE BCE BBINOTHEHHBIE BaMH

MPAKTUYCCKUC 3aJaHN B (I)OpMe MMPE3CHTAIMU ITPOCKTA Balleil T PYHIIbI. IloaroToBrTE KOMaHIHOE
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BBICTYIIJICHUC IJId 3allIUTHI ITPOCKTA.

YK-2.4 Ocy1iecTBISIET MOHUTOPUHT X012 [Tepeuenb BOIIPOCOB K 3a4ETY:
peanu3aluu MpoeKTa, KOPPEeKTUPYET
OTKJIOHEHUSI, BHOCUT
JIOTIOJIHUTEIbHBIE U3MEHEHHUS B TIaH
peanu3anuy MpoeKTa, yTOUHSET 30HBI
OTBETCTBEHHOCTH yYaCTHUKOB
pPOeKTa

Komanna kak 0coObIii B Masioi Tpynimbl. THITEI KOMaHI.

OcHOBHBIE XapaKTEPUCTUKH KOJUIEKTHBA KaK Pa3HOBUIHOCTU MaJIOM TPYIIIIbI.
JlunepcTBO B KOMaH/IE.

Oransl KOMaHI000pa30BaHusI.

[TpuHIUIIBI KOMaHIHOW pabOTHI.

Kareropuu koMaHa B 3aBUCHMOCTH OT LN (POPMHUPOBAHUSI.

[Tytu xomang000pa3oBaHusl.

[TonsiTe «ponby». Buapl 1 GpyHKIMH poOsIe, BBIMTOTHIEMbIX yYaCTHUKAMU KOMaH/IbI.
Ponesas monens ¢pyHkunoHansHOi komaH bl P. benOuna. Ee ucnonb3oBanue B mpakTuke
KOMaH1000pa30BaHUS.

10.  CruxwuiiHoe u LesneHanpaBieHHOE (POPMUPOBAHUE KOMAH/IbI.

11.  VYnopaBieHue B3aMMOOTHOILIEHUSMU B KOMaH/IE

12. Omnpenenenue obumeHust. OyHKIUN OOLICHHUS.

13.  IIpoGnemsl, 6apbepbl, ONIMOKH B OOIICHHUH.

14.  OrpaxkeHue npoobaemMbl OOIIEHHS B TEOPETUYECKUX KOHLEIIIHSIX.

15.  HcrouHuku pacrno3HaBaHUs COCTOSIHUM MapTHEPA.

16. Murepnperaius HeBepOaIbHOIO MOBEAECHUS MAPTHEPA.

17. T'ennepHble 0COOEHHOCTH B JIEJIOBOM OOIIEHUU.

18.  Tum-OmnnuHr Kak cnocod GOpMHUPOBAHUS KOMAH/IBI.

19.  BepeBouHbIi Kypc Kak crocod popMUpOBaHUS KOMaH/IbI.

20.  MHCTpyMEHTHI yIpaBieHHUs KOMaHIHbIMU B3aUMOOTHOILEHUSMHU.

21. Pabota ¢ koH(IUKTaMH B KOMaH/e. TpyAHOCTH pabOTHI B KOMaH/IE.

22.  TpeHUHT KOMaHI000pa30BaHUs: COIepKaHNe U 0COOEHHOCTH MTPOBEACHUSI.
23. Buapl TpeHHHTOB KOMaH1000pa30BaHUs U OCOOCHHOCTH UX MPUMEHECHHSI.

CoN~wWNE

YK-2.5 [Ipennaraer npoueaypbl 1 MEXaHU3MBbI [IepeueHns BOIIPOCOB K 3a4ETY:

OLCHKH Ka4€CTBA IIPOCKTA, 1. MadopmaIimoHHble TEXHOIOTUU B MpoekTe. [IporpammHbIe cpeacTBa AJs YIpaBICHUS
WH(PpaCTPYKTypHBIE YCTOBUS JIsI
BHEJIPEHUS PE3YJIbTATOB MPOEKTA

MPOCKTAMH.
2. Iporpammbl ajisi MJIaHUPOBaHUS M ympasieHus npoekramu Microsoft Project, Project
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Libre
[IpakTueckoe 3amanue:

Pazpaborare mpoeKT M OLEHUTH ero 3((HEKTUBHOCTH C MOMOILIBIO
[UIAHMPOBAHMS M yIIpaBJIeHUs npoekTamu Project Libre

IIpOrpaMMBbl ISt

YK-3 — CnocoGeH opranu3oBbIBaTh U PYKOBOJAUTH Pad0TOi KOMaH/bl, BHIPA0ATHIBasi KOMAHJIHYIO CTPATeruio JJisl JOCTHKEHHsI TOCTABJIEHHO

HECJIH

HHHO(%IL]MOHHOQ npednpuHuMameﬂbcmeo

YK-3.1 BripabatbiBaer cTpaTeruto Ilepeyenn TeOpeTHYECKUX BONPOCOB K 324eTy:
KOMaHJHON pabOoThI U HA €€ OCHOBE 1. CDOPMHPOB%HHG 1 pasBUTHE KOMaHABL.
OPraHU3yeT 0T6Op WIEHOB KOMaH/IbI 2. Komannueiii muaep, THIIBI KOMaHHOTO JINAECPCTBA.
JUISL OCTROKEHHS [IOCTABICHHOMN el 3. busHec-uznes, OCHOBHbIE METObI €€ T€HEPUPOBAHUS.
4. busHec MoJeIb, 3JIEMEHThI OU3HEC-MO/JIEIH.
5. Tlonsarue u o0mas CTpyKTypa 3PPEKTUBHBIX MPE3CHTAIHIA.
6. Bwuabl npe3eHTaNUii M UX XapaKTEPHUCTHKA.
7. TloHsaTue 1 0COOEHHOCTHU MUTY-CECCHH.
YK-3.2 Jenerupyet NoJIHOMOYHS YJIEHAM IIpumepHbIe NpaKTHYECKHE 3aJaHUA IS 3a4eTa:

KOMaH/bl U pacupeensieT NOpyIYeHus,
OpraHMU3yeT U KOPPEKTUPYET paboTy
KOMaH/Ibl, 1a€T 0OpPaTHYIO CBSI3b 110
pe3ysbTaTtam

1. Komanga w3 cemu 4enoBeK TPyAWiIach HaJl BBINOJHEHHWEM OAHOrO 3akasa. [Ipu sTom
Kaxnblil 3arpatun 40 denoBeko-yacoB. 3aka3 mpuHec kommnanuu 2000 mutH. pyO. Ompenenute
MPON3BOIUTENFHOCTD TPYAA KaXKIOTO COTPYIHUKA B pacueTe Ha YeIOBEKO-4ac.

2. Ilponymaiite «mpesentauuto uneu (Idea Pitch)» ans komnanum X, kotopast pazpaborana
TEXHOJIOTUIO YIPABICHHUS CKYTepOM 03 yJacTHsI 4eJIOBeKa.

4. HWcnonw3ys cxeMmy, H300paXKEHHYIO HIDKE, pPACKpOWTE HMIIEpAaTUBHBIE OTJIWYHS
MpeIrpuHIMAaTes] OT MEHeIKepa, mpoMoyTepa U u3zoOperatens. Ompenenure, B 4eM pa3HUIL
MEK1y HUMH 110 CJIEAYIOIIUM HaIpPaBJICHUSM:

- MOTHBAIIUS UX JICHUCTBHII;

- METOJBI pealin3allii HOBOU UIEH;

- UCIONB30BaHUE PECypcoB, (GOpPMBI MU METOIBI MPHUBICUYEHUS HEOOXOAUMBIX PECypCOB,
OTBETCTBEHHOCTD;

-OTHOIIIEHUE K OPTraHU3allMOHHON CTPYKTYPE.




Koo HUnouxamop oocmudicenus
Oyenounvie cpedcmaa
uHouKamopa KoMnemeHuuu
.4
g
4
3
P
-]
3
g
£
=4 E'
Ynparaeisecose nasusi
I MOMRCNPOLRICDE, (A
Puc. Marpuna «KpeaTuBHOCTh — yIPaBJICHUYSCKUE HABBIKH)
VK-3.3 Opranuzyet o6cyx/IeHre pe3yIbTaToB KommiekcHoe 3ajande 1o pa3padoTke NPeINPHUHAMATEIHCKOI0 TPOEKTAa M €ro
paboThl, B T.4. B paMKaX AUCKYCCHH C  [IPe3eHTAHHU:
MIPUBJICYCHUEM OIIMIOHCHTOB Pazpaboraiite u chopmupyiire PPT-nipesenranuio Baiero ckBo3HOTO MpoOeKTa Mo CIEAYIOIIIM
MTyHKTaM:
- «KOMaHJa TpOEeKTa» (HEOOXOMUMbIE PO, OOOCHOBAHME WX PpACTIPEHCTICHUS MEXTY|
VIaCTHUKAMH KOMaH]IbI );
- «Om3Hec-umes, OW3HeC-MONeNnb, OW3Hec-IaH» (LENeBO MOoTpeOuTeNnb, IEHHOCTHOE
MPEUIOKEHNE, TIEPUO]] PEATU3AIUH TIPOSKTA).
YK-4 — CnocobeH NpUMEHSITh COBPeMeHHbIe KOMMYHHKATHBHBIE TEXHOJIOTHM, B TOM 4YHCJIe HAa HHOCTPAaHHOM(BIX) si3bIKe(ax), Jsi

aKaJIeMHY€eCKOro U mpo(hecCHOHAIBHOI0 B3aMMOAEHCTBHUSA

OcHOBbl HAYYHOU KOMMYHUKAYUU

YK-4.1

YcTaHaBnMBaeT KOHTAKThI U
OopraHu3yeT oOIleHrne B COOTBETCTBUU
C MOTPEOHOCTSIMH COBMECTHOU
ACATCIIBHOCTH, UCIIOJIb3Yys
COBpEMEHHbIE KOMMYHHUKAI[MOHHBIE
TEXHOJIOTUHU

Tecr:
1. Cneunduueckas hopma nmpodeccnoHanIbHOTO O0IIEeHNs, OCHOBaHHAs HA 0OMEHE HAyYHOU

uHpopManueit — 31o

a) MaccoBasi KOMMYHUKAIIHS

0) Hay4Hass KOMMYHHKaIIHS

B) MEXKKYJIbTypHAsT KOMMYHHUKAIIHS.

2. Mwumuka, xecTbl, (OTOJOKYMEHTHI, TEMI pPEUYd — OTO CpPEACTBA HAYYHO!|
KOMMYyHHKAITIH

a) BepOasibHbIe
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0) HeBepOaIbHBIE

B) TEXHUYECKUE.

3.Uto He SBIIAETCS TEXHUISCKUM CPEACTBOM HAYYHOW KOMMYHHUKAIIUU
a) peub

0) TenexkoHdepeHIus

B) DJIEKTPOHHBIE PACCHLIKU

r) dakc

4. KoHdpoHTaLHs JISKUT B OCHOBE ...

a) TUCKYCCHH

0) MoJIeMUKH

5. Omnpenenure xapakTep HAyYHOW IMOJIEMHKH TI0 €€ IEJIH: MOOCIUThH JIFOOBIM ITyTeM,
MCIIOJB3YS JIOKHBIE IOBOJIBI

a) O9BPUCTHYECKUN

0) copucTryecKuii

B) allOJUKTUYECKUIN

6. DBpuCTHYECKHI XapakTep HaydHas IOJIeMHUKa O0peTaer:
a) Korja Lejib IMOJEMHMKH COIpPsDKEHa C JIOCTH)KEHMEM HCTHHBI, OCHOBAaHHOMW Ha 3aKOHax
MBILICHHS U JIOTHYECKUX MPaBUIIaX UTPHI;
0) Kora 1eJib Cropa CBOJUTCS K TOMY, YTOOBI CKJIOHUTh K CBOEMY MHEHUIO COOECeTHHKA;
B) KOTI'/Ia 11eJIb — HOOEIUTh JIIOOBIM ITyTEeM, IPEAHAMEPEHHO UCTIONb3Ys JIOKHBIE IOBOJIBI.
7. Ilouck HaygHoro coriacusi, GOpMHPOBAHHUE OOIIETO MHEHUS — IIEJTh
a) cropa
0) MoJIeMUKH
B) AMCKYyCCUU
8. UTO HE OTHOCUTCS K CHJIBHBIM apryMeHTaM

a) TOYHO YCTaHOBJICHHBIE (haKThI
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0) BBIBO/IBI, TOJITBEPKICHHBIE SKCTIEPUMEHTOM
B) YJIOBKH U CYXJIEHHUS, IOCTPOECHHBIE HA alIOrM3Max
I') 3aKJIFOUYEHUS IKCIIEPTOB
9. Anorusm — 310
a) MIPUEM pa3pyLLIEHUs JIOTUKHY;
0) mpueM JOrMuecKoi apryMeHTalnuu, KOTOPBIH MpecTaBiseT coboil
YMO3aKJIIOUE€HUE, COCTOSILEE U3 TPEX CYKJIECHUMN: ABYX MOCBUIOK U BBITEKAIOIIETO U3
HUX BBIBOJIA;
B) CilydaiiHasl, HEOCO3HaHHAsl WJIM HEIpeIHaMEepeHHas Jiorndyeckas OMMOKAa B MBILUIEHUU (B
JI0Ka3aTeabCTBE, B CIIOpE, TUAJIOTe);
I') YJIOBKa, ITONBITKA MOJIYYUTh HEOIPABJAAHHOE MPEUMYILECTBO OJJHOW U3 CTOPOH B HAY4YHOM
ITICKYCCHH.

YK-4.2

CocraBiser Jel0BYI0 T0KYMEHTAINIO,
CO3/1aE€T PA3JIMYHbIE aKaJEMUYECKHE
WM npodeccroHallbHbIE TEKCTHI Ha
PYCCKOM M MHOCTPAHHOM S3bIKaX

3apanme 1: Haiinute B uHTepHere Ha caiitax OBC «Jlanby, «KubepneHunka» wnu
«elibrary» Hay4Hble CTaThU MO TemaM, OJIM3KAM K TEME Balllero HAy4YHOro ucciemoBaHusi(1-2
CTaTbl Ha BBIOOp), M NpoaHanu3upyiWrte ux. Ilpocienure ABMKEHHE HAYYHOM MBICIH OT
MpOOJIEMHOI CUTYalluu K BbIBOJAM. BBINUIINTE A3bIKOBBIE CPECTBA TOHAIBHOCTU U OLIEHOYHOCTH:
YKa3aHHE Ha OTCYTCTBHME MJIM HENOJHOTY 3HaHWH, HA COMHEHHE, NPEATIOI0KEHUE, THUIIOTE3Y, OIIBIT
uctopun u 1p. Kakue s3bIKOBbIE CpeACTBa HUCHOJB3YIOTCA JUISl OIIEHKM LieJei, MeToja
MCCIIeIOBaHMsI, pe3ynbTaToB AestenbHocTH? Kak BBoaATcs uzaes u runore3a? CoOnogaroTcs Ju
MpaBuia JOTMYECKONW apryMEeHTalll{, UCIOJB3YIOTCS JIM MPUEMbl KPUTUYECKOW apryMEHTallUM B
cratbe? CrenaiiTe BbIBOABI. HannmmTe HaydHy10 CTaThiO MO TEME BAILLIETO UCCIICOBAHMUS.

YK-4.3

IIpencraBnser pe3yapTarhl
HCCIIEIOBATENIbCKON U MPOEKTHOM
JIEATEIIbHOCTH Ha PA3JIMYHbIX
MyOJIMYHBIX MEPOMPUITHSIX,
Y4acCTBYET B aKaJIEMUYECKUX U

PO ECCHOHAIBHBIX TUCKYCCHIX HA

3apanme 1:. Haiinure nHa caiite DBC «Jlanb» wmmm Ombmmoreke PUHII,
elibrary crateu, conepikariue TUCKYCCHIO MO Ballel HayYHOU CIEIMaTbHOCTH, U

[IPOAHAIM3UPYUTE UX. Kak BbICTpoeHa aprymeHTanus B HayqHo# auckyccuu? Jlaiite 0630p
OCHOBHBIX TOUYEK 3pEHMs IO JaHHOMY npeamery? B yem cyts cropa? ChopMynupyiite cBoO
TOYKY 3peHus. KTo u3 onmnoHeHToB 6osee yoequTeneH, Ha Balll B34/ ? UTo BbI MOXKETE CKa3aTh
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uUHOUKamopa KOMNnemeHyuu
PYCCKOM M HHOCTPAHHOM $I3bIKaxX O POJM ATOM JMCKYCCHMM B pa3BUTHUU Hayku. [IpuBeaute CBOM NpPHUMEPHI AKTYyaJbHBIX JJIs
COBPEMEHHOM HayKHU JIUCKYCCHIA.
3ananue 2: [loaAroToBhTE CBOE BBICTYIUICHHE Ha BBIOPAHHYIO TPYIIOW TeMYy HAy4YHOMU
ITUCKYCCUU
Hnocmpanmwiii 361K 8 npogheccuoHanbHol 0essmenbHoCmu
YK-4.1 VYcraHaBiMBaeT KOHTaKThI U .
IlepeyeHb NpaKTHYECKUX 3aIaHUI
OopraHu3yer oOIleHrnEe B COOTBETCTBUU
. 1. CocTaBbTe AMaJIOr U3 CAEAYIOUINX PEIUIHK.
C MOTPeOHOCTSIMH COBMECTHOM .
2.VcnipaBbTe OMMOKH B BU3UTHON KapTOYKE.
JeSATEeTbHOCTH, UCTIOIb3YS
3.CocTaBbTe Mo 00pasily CBOIO aBTOOHOrpaduro.
COBpEMEHHbIE KOMMYHHUKAI[MOHHbBIE
4.ITonroToBbTE MpE3EHTAIUIO O cebe.
TEXHOJIOTHH
YK-4.2 CocrasisieT eNoByI0 T0KyMeHTaluo, | [lepedyeHs MpaKTHYECKUX 3 aHUI
CO3/a€T Pa3IMYHbIC aKaJeMHUYECKHE 1. TIpouTuTe TEKCT U JOMOJHUTE €ro MPEAoKEHHBIMHUCIOBAMH.
WM NIpoeccroHaNIbHBIE TEKCTHI Ha 2. TlpouwuTaiite TEKCT U ONPENEINTE, SBISETCABBICKA3bIBAHHE
PYCCKOM M THOCTPAHHOM SI3bIKaX WCTUHHBIM WJIH JIOKHBIM.
3. IlpouuraiiTe aUaNOr U JOMOJHUTE HEIOCTAIOIIMMUPEIUTHKAMHU.
4. BpiOepuTe HAaWITY4IIUH OTBET Ul KaXKA0r0 BOIpoca
5. CocraBbTe 110 00pa3ily 3asBIEHUE O IpUeMe Ha padoTy.
6. IloaroToBbTe COOOIICHHE/TIPE3CHTAIIMIO IO OJHOM U3 MPOHJAEHHBIX TEM, OMHUPAsCh HA
COOTBETCTBYIOIINE JIEKCUYECKUE BHIPAKEHUSI.
YK-4.3 IIpencrasiser pe3yapTarhl IlepeyeHb NpakTHYECKHUX 3aJaHUM

HCCIIETIOBATENIbCKON U MPOEKTHOM
JIEATEIIbHOCTH Ha Pa3JIMYHbIX
MyOIMYHBIX MEPONPUITHSIX,
Y4acCTBYET B aKaJIEMUYECKUX U

PO ECCHOHAIBHBIX TUCKYCCHIX HA
PYCCKOM M MHOCTPAHHOM SI3bIKaX

1. CocraBbTe cooOIieHne, ONMpasich Ha UCTUHHBICYTBEPIKICHHS U3
MPEI0KEHHOTO CIUCKA.

2. Pacnonoxute yacTH NUCbMa B IPABUIILHOM IOPSIZIKE.

3. TloaroroBbTe COOOIICHNE/MPE3EHTAIIMIO IO OJHON U3 MPONAECHHBIX TEM, OIIHPAsCh HA
COOTBETCTBYIOIIME JIEKCUUECKHE BHIPAYKEHUSI.

4. TlpouuTaiiTe TEKCT NPOPEeCCHOHANTBHO-OPUEHTUPOBAHHOTO  XapaKTepa,lepeBeIuTe
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€ro OCHOBHBIC UICU U OTBETHTC HA BOIIPOCHI.
5. CocraBbTe NUCHbMEHHO  aHHOTAIUH K TEKCTaMIPO(pECCHOHATBHON TEMATHUKH.
YK-5 — Cnoco0eH aHAIM3MPOBATh M YYNTHIBATh Pa3Ho00pa3ue KyJbTYP B pouecce Me:KKYJbTYPHOT0 B3aMMO/1eiiCTBUS
OcHOBbI HAYUHOU KOMMYHUKAYUU
YK-5.1 OpueHTupyercst B MEKKYJIbTYPHBIX 3ananue 1: Haiigure Ha caiite DBC «Jlanp» unam oubnmorexke PUHII, elibrary,
z;ﬁfggsgiugﬁée}l;C();{;e]ﬁea}iaf;w CTaTbU II0 Ball€d HAYYHOW CIENHUAIBHOCTH W MPOAHATM3UPYWUTE HX. Kak Bbl
HOIUKYIBTYPbI M TIOIHA3bIYU OLICHUBACTC CHUIIY aApryMCHTOB B 3TOH HaquOﬁ nojaeMuke? CO6J'IIOI[aIOT JI1 aBTOpPbI 3aKOHBbI
ApryMCHTALIMN: IIpaBUJIa JIOTUYECKOM aprymMcHTanuu, KpHTquCKOﬁ aprymMeHTaluu. HpI/IMeHHCTCH
VI TICUXOJIOTNYCCKas apFYMeHTaI_II/IH? I/ICHOHBSYIOT JIN aBTOp/aBTOpLI C0(1)I/I3MI>I/1'IapaJ'IOl"I/BMBI‘.7
Breimmure U3 cratbu CIICHUAJIBHBIC CPCACTBA HAYUHOT'O CTHJIA. Brimmure U3 craTbu A3LIKOBEIE
CpcacTBa, C IOMOMIIBIO KOTOPLIX aBTOPLI BBIPAXKAIOT CBOM SMOIMU U CBOC OTHOIICHUC K OMITOHCHTY.
3ananne 2: Haiigure Ha caiite OBC «Jlanp» unm oubnmorexke PUHII, elibrary,
CTaThbM MO Balllel HAY4YHOM CHEUHATBHOCTH. IIpoaHanu3upyliTe apryMeHThbl CTOPOH
(JloTHYecKyl0, KPUTUYECKYIO M TICHXOJIOTMYECKYIO apryMeHTanuio). llpotectupyiite TEKCThl Ha
HAJINYUC IMapaJIOTU3MOB U CO(I)I/I?»MOB. HpeI[CTaBLTC CBOIO TOYKY 3pCHHA Ha BOIIPOC. B uem
[PUYMHBI TOSIBJICHMSI TOOOHBIX TMCKYCCHIM U YTO OHU JAIOT HayKe?
YK-5.2 Biianeer HaBbIKaMU TOJIEPAHTHOIO 3aganue 1: [loarotoBbTe CBOE BHICTYIUUICHHE Ha BHIOpaHHYIO TPYIION TeMy Hay4YHOUH

MOBEJICHUS TIPH BBHIMIOJTHEHU N
npodecCHOHANBHBIX 3a7a4

ITUCKYCCHH.
IIpoBenuTe [UCKYyCCHIO, Y4YMTBHIBas IpaBWJIa JIOTMYECKOM AapryMEHTalliM W JTHUKY
MEXKYJIBTYPHBIX U MEKJIUYHOCTHBIX OTHOILLIEHUH, U TpeOOBaHMS TOJIEPAHTHOCTH.
3apnanue 2: lcnonb3ys Poccuilcknii MHIEKC HAYYHOTO LMTHUPOBAHUS, HAaWIUTE CTaThH,

OIyOJIMKOBAaHHBIE 32 TPU MOCIEAHUX MecsIa YYeHbIMU YHUBEPCUTETA UM OpraHU3allK, B KOTOPOI
BbI yuuTech WiM paboraere. Ha ocHOBe 3aroloBKOB M pe3ioMe 3THUX cTaTed mornpoOyiite BbIOpaTh
OJIHY CTaThIO JUIsl pa3BIIEKATEIbHOW HOBOCTU U OJHY CTaThIO JJIs IT03HABaTeNbHON HOBOocTH B CMU.
Harumure TeKCT HOBOCTH.

3ananme 3:Ilpugymaiite 3aromoBoxk u Hanumute JIMJ[ HOBocTH, mo OnM3KOi Bam
npobnemaruke. [Ipoaymaiite, kak Moriia Obl 3By4aTh HOBOCTH O Ballleil Hay4yHOH paboTe.
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UnocmparHwlil 361K 8 NPOPECCUOHATLHOU OesTMebHOCIU

YK-5.1 OpueHTHupyeTcsi B MEXKYJIbTYPHBIX IlepeyeHb NPpaAKTHYECKHUX 3aJaHUI
KOMMYHHKAIMSIX HA OCHOBE aHAJIN3a 1. TlpouuTaiiTe 1 MpoaHANU3UPYHTE TEKCT (rpaMMaTHYECKHE KOHCTPYKIMH U KIIUIIE,
CMBICIIOBBIX CBSI3€H COBPEMEHHOM XapaKTEPHBIECIS ETI0BOM KOPPECTIOHICHIINN).
HOJHUKYIBTYPbI U HOJIUSA3BIYMS 2. TlocraBbTe MpeIoKeHUs B IPaBUIIBHOM MOPSAKE, YTOOBI COCTABUTH AUAJIOTH.
3. HanummmuTe nemoBoe nucbMo 1O YKa3aHHOM TEMe.
YK-5.2 Brnazneer HaBbIKaMu TOJEPaHTHOTO IlepeyeHb NpakTHYECKUX 3aIaHUI

MMOBCACHM ITPU BBINTIOJIHCHUHN
HpO@CCCHOHaﬂbeD(BaHaq

1. CocraBbTe CHHCOK CIIOB M BBIpQXECHHI MO yKazaHHOWTEME.

2. JlomnomHHTE JIIaJIor HEJOCTAlOIIMMH  PEIIMKaMU,XapaKTEPHbIMU JJIs1
JIEIIOBOTO OOIICHHUS.

3. CocraBbTe /1€JI0BOE MUCHMO, HCIOIB3Ys TPAMMATHUECKUE KOHCTPYKIIMHU U KIIHIIIE,
XapaKTepHBIC ISl PEUYEBOT0 ITUKETA JIEIOBOTO OOIIECHUSI.

YK-6 — CnocodeH omnpeneisiTb U peajn30BbIBATh NMPHOPUTETHI COOCTBEHHOW /eSITEJIbHOCTH H CIOCOObI €e COBEPIIEHCTBOBAHUSI HA OCHOBE

CaMOOIICHKH

Memooonozus u mMemoowvl HAYy4HO20 UCCIE008AHU

YK-6.1 Omnpenensier 06pazoBaTeNbHbBIE IpakTHYeckue 3a1aHus
MOTPEOHOCTH U CIIOCOOBI I Ipaxmuueckoe 3adanue No7
COBCPHICHCTBOBAHU CO6CTB€IEHOH (8 BrI6path U3 pe3yIbTaToOB BHIIOMHEHUS 1 U 2 3amanuii 4-5 crareii, Hauboee OIU3KO TOIXOAAMIINX]
TOM YHCIIe TPOPECCUOHATHHOM )
[0 TEMAaTHKE K BallleMy HAyYHOMY HCCIICJIOBAaHUIO. BBIIEINTh, KaKyl0 HOBYIO HH(MOpPMAIHIO 00
JESTEIIbHOCTH Ha OCHOBE CaMOOIICHKH
00BEKTE U MPEIMETE UCCIISIOBAHMSI, a TAKXKE UCTIOIb3yEeMBIX METOJIaX BbI U3 HUX Y3HAIH, YTO, IO
BallleMy MHEHUIO, BaM HEOOXOAMMO OyAeT W3y4YHTh, B TMPOLECCE BBIMOJHEHUS HAyYHOTO
MCCIICTOBAHMS.
YK-6.2 Bribupaer u peanusyer ¢ Bonpoch! /151 MpoBeeHUs YCTHBIX ONPOCOB

HCIIOJIb30BaHUEM UHCTPYMEHTOB
HEMPEPHIBHOTO 00pa30BaHMs
BO3MOXKHOCTH Pa3BUTHUS
po¢eCCHOHATBHBIX KOMIETEHIINH 1

Yemuwii onpoc No4
1. Yto Ha3bpIBaETCSI MHTEIJIEKTYAIbHON COOCTBEHHOCTHIO?
2. UYro mpu3HaIOTCA 00BEKTaMU MHTEIJICKTYAIbHOM COOCTBEHHOCTH?
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COIMaJIbHBIX HABBIKOB

3. Uro sBnsieTcsi 00beKTaMH aBTOPCKOTO MpaBa?
4. Kaxune 00BbEKTHl HHTEIIEKTYaIbHON COOCTBEHHOCTH OXPAHSIOTCS ITATEHTOM?

IlpakTUyeckne 3a1aHus

I Ipakmuueckoe 3a0anue Ne5
Hanucats anHoTanuio Kk HayyHoU cratbe. OObeM anHoTanmu 200-250 cioB. AHHOTANMS JOJKHA
OTpa)kaTh IOCTAHOBKY 3aJauM, aKTyaJbHOCTb, MWCIOJb30BAHHBIE METOAbBl M TOJYyYEHHBIE
pEe3ybTaThL.

I Ipaxmuueckoe 3adanue No6
Pa3paboTaTh MpPE3CHTAINIO, COACPIKAIIYI0 OCHOBHBIC PE3YJIbTAThl HAYYHOTO HCCICIOBAaHUS HA
OCHOBE Hay4HOU cTaTthu (cM. 3aanue No5).

Bonpocs! 1J1s1 IpoBeeHUs 3a4eTa

1. Knaccudukaius HayqHbIX KOHQEpEeHIUH.

2. Kak Haiitn wuHpopmamuio o HayuyHbIX KoH(pepeHuusx? [lo kakum KpurepusM BbIOpaTh
KOH(EpEeHIHIO 17151 yJacThsi?

3. Kak monate Matepuansl s yyacTus B KOHpepeHIHnu?

4. Bunpl u3gaHui.

5. Kak knmaccuduuupyroTcs u3iaHus 1o MpUHAAJIEKHOCTH K CUCTEMaM HayYyHOIO IUTHPOBaHUS?

6. Kakyro cTpyKTypy MMeeT HaydHasi CTaThs? U4TO JOJDKHO COJEPIKATHCS B KXKIOM pazzene?

7. Ilo xakuM KpUTEpHUsSM OILIEHHMBAETCA KAayeCTBO HAYYHBIX >KypHanoB? 7€ M Kak MX MOXHO
YBUIETH?

8. Uro noamagaer noJ onpeaeaeHue «MHTEIUIEKTyallbHasi COOCTBEHHOCTh» M KaK OHA OXpaHseTcs?
9. Yo siBNsieTcst 00BEKTAaMHU aBTOPCKOTO MpaBa M KaKUM 00pa3oM OHO 3allluIIacTCs?

10. Yto oxpaHsieTcs NaTeHTHBIM paBoM?

YK-6.3

BrictpanBaer rubkyro
poeCCHOHATIHLHYIO TPACKTOPHIO C

IIpakTuyeckue 3a1aHusA
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Y4€TOM HaKOIIJIEHHOT'O OIbITa
po(hecCHOHANTLHOM e TEILHOCTH,
JUHAMUYHO U3MEHSIOLINXCS
TpeOOBaHUI pbIHKA TPya U
CTpaTEeruy JUYHOIO Pa3BUTHS

[l Ipakmuueckoe 3a0anue No§
OxapakTepu3yiTe 3HAUYMMOCTh BBIIIOJIHAEMOTO BaMU HAyYHOTO HCCJICIOBAaHUS Ha Balle
CaMOpa3BUTHE, TEKYIIyl0 W OyIylIyro

KBaJTH(HUKAIMK U IPO(EeCCHOHAIBHBINA POCT.

npoecCHOHAIBHYIO  JIESTEIBHOCTh, TOBBIIICHHE

OBLENNTPO®PECCUOHAJIBHBIE KOMIIETEHIIUA

OIIK-1 — Cnoco0eH aHAJM3UPOBATh H BBIABJIATH €CTECTBEHHO-HAYYHYIO CYLIHOCTDH NP00JieM yNpaBJjeHHsl B TEXHHYECKHX CHCTeMaX Ha OCHOBe
M0JI0’KeH Ui, 3AKOHOB M METO/I0B B 00J1aCTH €CTECTBEHHbIX HAYK H MaTeMATHKH

Mamemamuueckoe MOOGﬂMpOGGHl/te 00bexmos u cucmem ynpaejaeHus;l

OIIK-1.1

Beimonusier ananus u GopmMynupyer
npoOJIeMbl YIIpaBIeHHS B
TCXHUYCCKHUX CUCTEMAaX HAa OCHOBEC
HIOJIO)KEHHH, 3aKOHOB M METOJIOB B
00J1acTH €CTECTBEHHbIX HAyK U
MaTeMaTHKU

Ilepeuens meopemuueckux 60npocoe:
1. MeTopl cuHTE3a MaTEMAaTUYECKUX Mozeel. XapakTepUCTUKH aHAJTMTUUECKHUX,

HKCIEPUMEHTAIBHBIX M aHAIUTUKO-3KCIIEPUMEHTATIbHBIX METOA0B. O0IacTH MPUMEHEHHS 3THX
METO/10B.

2. Buowt mamemamuueckux modenei, npunamas kiaccugpuxayus. Haznavenue u oowas
Xapakmepucmuka Kaxrcoo2o Kiacca Mamemamuyeckux mooenell.

3. B 4em cyImHOCTh CHCTEMHOTO MOAXO0Aa ITPU CUHTE3€ MaTeMaTHUYEeCKUX MOJENEN Jis
00BEKTOB, OMUCHIBAEMBIX 3aKOHAMU MeXaHUKU. [IpuBeauTe npumepsl

4. Kakue meTofs! pemieHust AMpQpepeHnanbHbIX ypaBHEHUH UCIIOIB3YIOTCS IIPU
MCCIIEIOBaHUM Mojienielt cucteM?

5. Kak u y1s Kakux 1esnei Npou3BOANUTCS AEKOMIIO3ULIUS MaTEMaTUYECKON Moenn?
[ IpuBennuTe npUMep NEKOMITO3ULUH.

6. Uto Takoe maremarnyeckas cxema? i Kakux LENeld NCIOIb3YETCsl 3TO MOHATHE?

7. Uto Takoe GopmanbHas Mojienb cucteMbl? Kak mpon3BoauTcs mporece popmanuzanumn?

8. Kakue Bumb1 o0ecriedeHust TpeOyroTes s pa3pabOTKH HMUTAITMOHHBIX MOJIETIEH ?

9. Kak dhbopmupyercs nens MmoaenupoBanus? Kakue BuIbI 1Ie1€ MOIETMPOBAHMS
MCIIOJIB3YIOTCS TIPU OTIPEeNIEHUN KOHIETIIMA MOIETH?
10. Kakue cranuu pazpaboTKi MOJIENIN UCTIOIB3YIOTCS IPU CUCTEMHOM MOaX0/€e?
OxapakTepu3yiTe 9TH CTauu.
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11. YTro moHMMATHCS IO/ CTPYKTYPOIl CUCTEMBI IIPU CUCTEMHOM TOJIX0/1€ MTOCTPOCHUS
Moieneii?

12. Yrto Takoe MOACIb CUCTEMBI?

13. Uto Ha3pIBaeTCS TUIIOTE30M M aHAJIOTMEH B UCCIICAOBAHUU CUCTEM?

14. Yto Takoe npouecc (HyHKIIUOHUPOBAHUS CUCTEMBI?

Ilpumepvt npakmuyeckux 3a0aHuil’

1. Kak npeacraButh 1uddepeHiaabHoe ypaBHEHUE, ONMChIBAIOILEe TOBEICHUE 00bEKTa B
KaHOHHYECKOU popme?

2. 3anumute nuHeiHoe OJ[Y n-oro mopsiika ¢ NOCTOSHHBIMM Ko3(dduuumeHramu c
HEHYJIEBOU ITPABOM 4aCThIO

3. Kakue w™meronsl pemieHus aud@depeHUUalbHbIX YPAaBHEHMH HCHONB3YIOTCS B HpHU
UCCIIEJOBAaHUM Moienielt cucteM?

4. Kak mpeacraBisieTcs MoJieNb B onepatopHoi ¢popme 3anucu? [Ipusenute npumep.

5. IlpuBenure MOPAIOK BBIUMCIEHUS] M300pakeHUH (PyHKUIMU Ha IpUMEpe MpOCTeHIInX|
byHKIUI

6. Ilepeuncnute cBoiicTBa mpeoOpa3zoBanusi Jlammaca. [lpuBeaute mnpumep mHoaydeHHs
nepeaaTouyHol (yHKIMHU C UCIOJIb30BAaHUEM CBOMCTB IpeoOpa3zoBaHus

7. Kax monyuuth omepatopHyro ¢opmy 3anucu guddepeHnmnanbHoro ypaBHeHus? Yro
TaKO€ UHTETpaJl CBEPTKU?

8. lng Kakux Leneil cTposiTcs MareMaTH4YeCKHE MOJENU B BMJIE CTPYKTYPHBIX CXeM?
ITpuBenuTe npuMep MaTeMaTUYECKOW MOJIETH B BUAE CTPYKTYPHOH CXEMBI

9. Kakue xapakTeprucTUKU 00BEKTa JOKHBI ObITh OMMCAHBI B MATEMAaTUYECKOW MOIETH?

10. Metoap!l uncneHHOTo penieHus AuddepeHInaTIbHbIX YpaBHEHHHA

11.  Anroput™M  peanu3anud  BBIOPAaHHOTO  YHCIEHHOTO  METOoJa  peLIeHHs]
TuddepeHIMaIbHbIX YpaBHEHUNH MOJIeTTH

12. TloctpoeHue CHCTEMBI PA3HOCTHBIX YpaBHEHHWH JJISI YHCICHHOTO pEIICHUS
Qg epeHIMaIbHOr0 YpaBHEHUS

13. Kakue oCHOBHBIC COSIMHCHHSI 3BEHBEB. [IpUBEeIUTE IPUMEp IMMOCTPOSHUS MOJICICH IS

Ka)XJ0T0 THUIMA COEJUHEHMI 3BEHbEB
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14. Kakue oCHOBHbIE COEMHEHHMS 3BEHBbEB. [IpuBeanTe mpumep nNoCTpoeHust MOJEIEH s
KaxX10ro Tuiia CO€I[I/IHCHI/II71 3BCHLCB
14. TlpuBeauTe MpuUMeEp CUHTE3a MATEMATHYECKON MOJIEIIH B OTIepaTOpHOU hopme

IIpumepsl 3a1a4

1. IlpousBectu uncienHoe penienne aud HepeHnnanTbHOr0 ypaBHEHNUS.
y"'+2y'+y=0mpu y(0)=0, y'(0) =2
2. PaccMoTpuTE TOBEJCHHE CHCTEMBI M COCTaBHTH MOJIENb IpOIlecca HANOJHEHUs1 Oaka B

BUjE JMHEHHOro AudQepeHnnanbHOro ypaBHeHUs JUIsl IBYX BapUaHTOB mpolecca.. IIpoussectu
YHCIICHHOE PEeIIeHHE MOTYYSHHOTO TU(PEepeHIINaTLHOrO YpaBHEHUS.

I G
L1 |_1

3. [IpousBectn anamuTH4YecKoe pemieHne qudGepeHnnaaTbHOr0 ypaBHEHUS

5y"—y =3y =0 mpu y(0)=1, y'(0) =-2

4. J1ns 3alaHHON CTPYKTYpHOM CXeMbl MPUBEIUTE MaTEMaTHUYECKOE OMUCAHUS MOBEIEHUS MOJIEIN

B orepaTopHoOi dopme
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A 4

x() 1 1 y(1)
Q i) TP+l T,P

TsP+1

A

5. IlpencraBpre 3amanHOe U GepeHIuaTFHOE YpaBHEHHE IOBEIACHUS OOBEKTa Pa3HOCTHBIM|
QHAJIOTOM B PEKYpPpeHTHOM (opme.

5y"—y =3y =0mpu y(0) =1, y'(0) =-2
6. i 3amaHHOM MOJENM CUCTEMbl B MATPUYHOM YIpaBisieMoil (opMme TMOIy4YuTe MOJCIb B
ornepatopHoit popme
0 1 0

Ay=|0 0 1| By=[0 Cy=[3 4 1]

= O O

7. Mo 3amanHOMYy AuddepeHnrnaIbHOMy ypaBHEHUIO chopMHpYTe MaTeMaTHYEeCKyl0 MOJENb B
[MPOCTPAHCTBE COCTOSHUI

y" +11y" + 38y + 40y = X" + 4x" + 3x

OIIK-2 — Cnoco0eH (hopMyJIHpoOBaTh 321241 YIPABJIeHHUs B TEXHHUYECKHX CHCTEMAaX M 000CHOBBIBATh METO/IbI UX PellleHu s

AemomamusupoeaHHble CUcmembsvl Ha)y'4HblX uccne0osanull

OIlK-2.1

Hcnonb3yeT METOIbI HAYYHOTO
WCCIJIEJOBAHMSI ISl pELIEHMS 3a/1a4 B
o0yacTu yrnpaBieHHs] TEXHUYECKUMHU
CHUCTEMAMHM U TEXHOJIOTMUECKUMU

KOMIIJICKCaMH

3aganmue.
[ToATOTOBUTEL BOMPOCHI JIJIsl OOCYKICHUS CXEMBI:
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! Pe3yianTaT: ! ! Pe3yianTaT: E
| HoBas TeXHOIOTHA HEMPEPBIBHOH ! ! CrelHaTH3HpOBAHHAA CHCTEMA !
L____ PuMBKHCTATH : | ABTOMATH3HPOBAIHONO NP OSKTHPOBAMMA |
: 05.16.02 | | 05.13.12 l
: MeTanyprii 4epHbiX, : X CHCTeMBI ABTOMATH3AITHH :
L _ HBeTHLX U peKIX MeTALIOB ) | IpOeKTHpOBLA |
......................... A
' : -~ Haes: | /
: Iccnenoparie BIHAHHE CXEMBI Lo
| baccTaHOBKH (popcyHOK Ha OPMHPOBaHHE ! ‘
| _ __ _ HeTPEPBIBHO-THTOR 3ar0TOBKH !
___________ L A —_— Esssssssssskhksssssss=s=s==
| 05.13.18 : | 05.13.06 :
| Maremarndeckoe MOAEITHPOBAHHE, | | ABTOMATH3allUA H YNIABICHHE |
: YHCIEHHBIE METOIBI H ! | TEeXHOIOTHIECKHMH IPOLECCaMt |
L XOMIUICKChITpoTpaMM | | ____ MTpOWIBOACTEAMH :
___________ ¥ oo mmmmmmmmmmmbecoooo e
| PesyabTaT: | ! Pesyanrar: |
| VIMHTAIHOHHAA MOJIENTh, KOMILTEKC | : AHTDMHT“"“PDBHHHH’E CHCTeMa |
: MIPOTPAMM, HOBBIE 371eMEHTHI : : HﬁyT-IHh[I‘[ HCCJ’IEE[DBHHHH nponecca :
| Marevarideckoff motemn | | TP P T e
OIIK-2.2 DopMynupyeT KpUTEPUHU OLIEHKU 3aganue.

3¢ exTUBHOCTH MyTEH pereHus
MIOCTaBJIEHHBIX 3a7a4

1. Bei6epute nens cozpanus ACHU o Tematnke BbITyCKHOM KBaTU(HUKAIIMOHHON pabOThl COTIacHO
[IPUBEIEHHON CXEME.
2. Ykaxxute Haubosee 1enecooOpa3Hble MyTH JOCTUKEHUS LIENH.

3. YcTaHoBHTE B3aMMOCBSI3H MCKIY HCIIIMU Ha PUCYHKE U ITYTAMU UX I[OCTI/I)KCHI/II;'I.
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Henucosoanun ACHH na
NPEOnPUAMUAX U 6 OP2UAHUSANUSN

1) obecnevenne BLICOKHX TEMIOB HAYSHO-
TEXHHYECKOTO Nporpecea;

2) nopuimenne YPPeKTHBHOCTH H KATECTBR
Hay$HBIX HCCIeI0BaHHH Ha OCHOBE MOTY e HHR
YTOYHEHHS MATEMATHIECKHX Mone el o6bexkTon,
SBIeHHH, NPONECcCOoR, @ TAKKS NPHMEHeHHS ITHX
MOaeaeH K NPOCKTHPOBAHMA,
HPOrHOSHPOBAHKA H YIIPARICHHS!

3) nospimenne yPPpexTHBHOCTH
paspadareBaeMeIx 00RKTOR H YMeRbIEHN e
3ATPAT Ha H3 COIIAHHE;

4) NOIYUEHHE KAYeCTBEHHO HOBBIX HAYHBIX
PeIVALTATOB, JOCTHKEHHE KOTOPLIE He
BO3MOAHO Ge3 npumenenns ACHIT;

5) coRpamenNe CPOKOB, VM CH LU CHE ¢
TPYAOCMKOCTH HaY THLIX HCCI&I0BAHHH H
HensITagrit 06pasios HOBOH TEXHHKN.

Hymu oocmucenusn yeae
cozdanun ACHH

1) CHCTEMATHIANMNS I COBCPIICNCTBOBANMNE POLCCCOD
HAVYHLX HCCACIOBAHMHA H HCNHTAHRA HA OCHOBS
MPHMCHCHIS MATEMATHMOCKEX MOgeacH o cpeacTa
BEMMCINTCIBNON TEXHHKIL:

2) ROMILIEKCHAN ABTOMATHIAUMA HCCTCI0BATETRCKNK
PatoT B HAYYNO-HCOIEIOBATEABCKON OPIANHIALING

3) noBBImMEnHe Ka9eCTBA YIPABICHH HAYIHEDG
HOCACAOBAHMANT;

4) npuvenenne SPPORTHBMBLIX MATEMATHICCKHY
METOI0B OPTAHHZANNE H IIIAHHPOBAHHA SKCICPHMCHTOB:

§) MenoassoBaMite METONOB OOPAGOTKN M HPEACTABICHML
HAYYHBIX HCCACIOBAMHH H HCONTANNA B BHIC
MATEMATHIECKHX MOZedel, HMEUHY JATaHHY0

dopary:
6) ABTOMATHIANMA TPYIOCMEHX PadoT;

7) 3aMena HATYPHBI HCTIHTAHNM I MAKCTHPOBAHIA
MATEMATHYECKHMH MO

OIIK-3 — Cnoco0eH caMoCTOSITETbHO PeliaTh 3a1a41 YIPAaBJeHHs B TEXHUYECKUX CHCTeMAaX Ha 0a3e MocJeHUX JOCTHKEHUH HAYKH H TEXHUKH

Mamemamuueckoe MOdeﬂMPOB(lHue 00beKmos u cucmem ynpaejieHus

OIIK-3.1 Hcnonb3yer coBpeMeHHbIE
TEOpEeTUYECKHE U
9KCTIEPUMEHTAITBHBIE METOIBI
pa3paboTKU MaTeMaTHYECKUX
MojesIel HCCIeayeMbIX OObEKTOB 1
IPOIIECCOB B ABTOMAaTU3UPOBAHHBIX
cHCTeMax yNpaBJICHUS

TCXHOJIOTHYCCKHMMHU KOMITJICKCAMU

Ilepeuens meopemuueckux 6onpocos

1. Monenu kacKagHbIX cUCTeM yripaBieHus. O0pacTu UCTIOIb30BAHUS KACKATHBIX CHCTEM.
MeTo/1bl HACTPOMKH KaCKaIHBIX PETYJISTOPOB.

2. [IpuBenuTe MOJENN KOHTYPOB PETYJIUPOBAHUS C 3aMKHYTBIM U Pa30MKHYTBIM KOHTYPOM
CAMOHACTPOWKH.

3. [Mosicaute npuHIMI GOPMUPOBAHUS MOJIENIA CAMOHACTPOUKH PETYISITOPA C
MCITOJIb30BAaHNEM ONTUMU3AI[MOHHBIX AJITOPUTMOB.

4. [IpuBeguTe CTPYKTYpPY MOJEIIH CUCTEMBI DKCTPEMAIBHOIO peryinpoBanus. [loscaure

0COOEHHOCTH aHFOpHTMH‘IeCKOﬁ pcanrusanu MOICIIN.
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5. [IpuBeauTe CTPYKTYpPY HEUETKOTO peryisTopa. [1oscHUTE MocieI0BaTeIbHOCTD IPOBEICHUS
pacueToB mpu (GOPMUPOBAHUHN YIIPABIISIONIETO BO3AelicTBUs. HazHaueHue U alropuTMudecKast
peanu3anus 00Ka aedazuduKanum.

Ilpumepot npakmuueckux 3adanuii

1. [IpuBeguTe CTPYKTYpPY JOKAIBHOTO KOHTYpA YIPABJICHUS C UCIIOTHUTEIbHBIM MEXAHU3MOM
MOCTOSIHHOM  ckopocTu. IlpuBeauTe MareMarnyeckoe ONMCAHHWE KaXIO0ro »3JIEMEHTa 3TOU
CTPYKTYPBI.
2. [IpuBenuTe CTPYKTYpHYHO cxeMy HeWpoHHOW cetn Xomndwuima. IlosicHuTe OCHOBHBIC
OTJIMYMS OT MPSIMOHAIIPABICHHBIX HEMPOHHBIX CETEM

3. Kak monayuyuTh 4acTOTHBIE XapaKTEPUCTUKH CUCTEMBI MPU MPOBEACHUU BBIYUCIUTEIBHBIX
AKCIEPUMEHTOB Ha MOJIEIH?

4. Chopmupyiite (yHKIMM TPUHAIICKHOCTH HEYETKUX perynaropoB. Kakue MeTobl
dbopmupoBanusi (HYHKIUH MPUHAICKHOCTH MOTYT TIPH 3TOM HCIIOJIB30BaThes. llpuBenute
npuMepsl GopMHUPOBaHUS PYHKIMA MPUHATIE)KHOCTH.

o. Mopenn 3aMKHYTBIX CUCTEM DPETYIMpOBaHMA. Monenu JIBYXKOHTYpPHBIX cucTeM. Moneny
CUCTEM KacKaJHOT'O yIIpaBJICHMUS
6. [losicaure  mpuHIMn — (GOpMHpPOBaHUS ~ MOJEIM  CAMOHACTPOMKH  perynsaropa ¢

WCIOJIb30BaHNEM ONTUMHU3AIMOHHBIX allTOPUTMOB
1. Ompenenute, sl Kakoro AUQPQEpeHIINATHPHOTO ypaBHEHUS TOJMydeHHAs CTPYKTYpHAs
cxema B Scilab
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2. CocraBpTe CTPYKTypHYIO CXEMy IS peaju3aliid MaTeMaTHYecKOll  MOIENH,
onuceiBaeMoit 1uddepeHnnanbHbpIM ypaBHEHHEM

d
d_)T/: K, (x—K.y)

3. Peanusyiite cucteMy pa3sHOCTHBIX YPaBHEHUM JUIsI ONUCAHMS MAaTEeMaTHUYE€CaKOW MOJIEIH,
[PEACTABICHHON CTPYKTYPHOM CXEMOM

| e C®

4. lns 3allaHHOM CTPYKTYphl HEHPOHHOW CETH 3alHIIUTE MaTeMaTUYECKOE BBIPAKCHHUE

CBsI3U MeXKAY BXoAoM X U BbIX0JIoM Y B hopme Y (X)
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OIIK-3.2 [IpuMeHsieT COBpEMEHHBIE METOIbI Ilepeuens meopemuueckux 60npocos

pa3pabOTKU TEXHUYECKOTO,
UH(POPMALIMOHHOTO U
AJITOPUTMHUYCCKOT'O oOecrieueHus
U(POBBIX CUCTEM YITPABICHUS
TEXHOJIOTHYCCKNMHU KOMIIJICKCaAaMHN

w

~

Bunelr martematuueckux Mojenei, mnpuHsATas kinaccudukauua. Hasnauenue u oOmias
XapaKTepUCTHKA KaX/10r0 Kjacca MaTeMaTH4YeCKUX MOJIETeH.

Meroabpl cHHTE3a MaTeMaTUYeCKMX  Mojeneil. XapakTepUCTUKU  aHAIMTHYECKUX,
OKCIIEPUMEHTAIIbHBIX U aHATMTUKO-IKCIIEPUMEHTAIbHBIX MeToA0B. O0iacTu mpuUMEHEHUs]
3TUX METOJIOB.

MeTtoapl yuciIeHHOTO perieHus quddepeHnanbHbIX YpaBHEHUH.

Croco0bl MaTeMaTHYeCKOrO OIUCAHUS TEXHOJOTHYECKHMX CHCTeM YIPaBICHHUS U HX
2JIEMEHTOB. JIMHaMUUYEeCKUE MOJICITH

Mopenu 3aMKHYTBIX CHCTEM peryiupoBaHusa. Mojenu NBYXKOHTYPHBIX cucTteM. Mojaenu
CHUCTEM KAaCKaJHOTO YIpPaBIECHUS

Monenu Tuna «BXOJ-BBIXOM», CTPYKTypa MOJENH, ONpEAeTeHNe U 3alUCh MepPeaaTOUHbIX
byHKIME MOAETH

Mogenu cuctem aBToMarndeckor ontuMmuzauu. CtpykrypHas cxema mojenu CAOQO.
Monenu HeilpoceTeBbIX OOBEKTOB U CHUCTEM YIIPaBJICHUS, OCHOBHbBIE TMOHATUSA. CTPYKTYpPHI
HelpoceTei.

Mopenu cUCTEM HEUETKO-JIOTUYECKOro yrpaBiieHHus. OCHOBHBIE 3Tallbl MOCTPOEHHUS CUCTEM
HEYETKOTO BBIBOJIA.

10. Cunte3 Helipoceroit monenu. IloHatust cuHonmTHYeckux BecoB. llpumep BbIUMCIEHUH
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pe3ysbTaTta HepoceTH
11. Mogenu cucTeM aBTOMAaTUYECKOH ONTHUMH3AIMM, QJITOPUTM pEaTM3alydd  MOJEIH.
OCHOBHBIE THITBI AITOPUTMOB aBTOMaTUYECKOW ONTUMU3AINH, UX OTIMYHS APYT OT APYTa.
12. Metonbl YHMCIECHHOTO pemieHus TudhepeHnanbHbIX YpaBHeHUN

Ilpumepot npakmuueckux 3a0anuii

1. Peammzamusi TIOMCKOBBIX METOJOB HWICHTU(MUKAMK MOJEIEH CHUCTEM. AJTOpUTM
oMcKoBoro Merona. llonckoBbie MeToabl HAacTpoOMKU peryisTopos. [Ipumep peanuzannn
MOWCKOBOTO METO/A C MCIIOJIb30BaHHEM (DYHKIIUHU TIOMCKA SJICKTPOHHBIX Ta0JIUII.

2. Cnoco0bl HaCTPOMKHM MaTeMaTHYeCKUX Mojelel nporeccoB U cucteM. [laccuBHble METOAB]
OnpezeNieHusl JUHAMHUYECKUX XapaKTepUCTUK O0bekTa ymnpasieHus. [Ipumep HacTpoiiku
MaTEMaTHYECKON MOJENIN TOMCKOBBIM METOJIOM.

3. Anroput™m 00paTHOTO PacIpOCTPaHEHHs OMIUOKH, CMBICT aJrOpUTMa, ITOCIEA0BATEILHOCTH,
KOPPEKTUPOBKU CUHOIITUYECKHX BECOB

4. Tlpumep peanu3aniuu perpecCHOHHON HEMPOCETEBOM MOJeH, HacTpauBaeMon (00ydaemMon)
10 DKCIIEPUMEHTAIIBHBIM JaHHBIM IIPOLECCA.

5. ®opmupoBanue 0a3bl NpaBWJI MojeJeil HeueTkoro BbiBoja. IlpuBenure mnpumep
dopmupoBaHus 6a3bl MpaBWII AJIS YIPaBICHHUs YPOBHEM B Oake

6. Hacrtpoiika Moniesieli KOHTYpOB aBTOMAaTHYECKOTO pPErYIHpOBaHUs. MeToabl HACTPOUKH.
IIpusenure npumep pacyera Hactpoek [IM/] peryastopa B OHHOKOHTYPHOU CHUCTEME

7. BBINOIHUTE CHUHTE3 MaTEMaTHYECKOW MOJENM IIpoliecca HarpeBa TOHKOIO Tella B
HarpeBaTeIbHOW II€YM, OCYIIECTBISIIONIETO B COOTBETCTBUM CO CIEAYIOIIEH CTPYKTypoOH

TCXHOJIOTUYCCKOTI'O arperara
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TIPOCTPAHCTBO
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T'openxa
—> Pacxon raza ;
— | Harpesaemoe Teno A OBBEKT ynpasieHus Ty

Ta3 U Ere— Kamepras ——
u HarpeBaTenbHas nevb Temmneparypa
HarpeBaeMoro rena

Temnepatypa l

Te
pabouero

HPOCTPaHCTBA

8. CdhopmupyiiTe aaropuTM YHUCICHHOTO MOJEIMPOBAHUE Ipolecca i HHEPIMOHHOTO
3BEHA 1-0ro nmopsijika co CTPYKTYpHOU cXeMou

x(T) ¥iT)

9. lng cucreMbl YUCIECHHBI ypaHEHM, 3aJlaHHBIX B PEKYpEeHTHOM (opme paspaboraiiTe
QITOPUTM BBIYMCICHUH. Peanu3yiiTe anropuT™ U MOJy4YUTe pElIeHus B BUae rpaduka GyHKIMH

h
Yot = E'(Xm — Yiiy — 2y2(i))+ Yo
Yiiay = h- Yoy T Y
10. Ucnionw3ys cxemy pemreHus nudhepeHIuaibHOr0 ypaBHEHHS N-0r0 MOPsKa METOIOM|

MOHMKEHUsI MPOM3BOHON (TpUBEIEHA HAa PUCYHKE), COCTaBUTh M peanu3oBaTh B Scilab cxemy)
pemenust nuddepeHmansHoro ypasaenus 2y +2y +y =X.




Koo

uHouKamopa

Hnoukamop docmudrcenus
KOMNnemeHyuu

Oyenounvie cpedcmaa

s} |oc'

lmvv
S
’\_l

A

&
«

11. Jlnst KOHTYpa peryaupoBaHus C UCIOJIB30BAHUEM HEUETKOIO PEryJsiTopa U CTPYKTYPHOU
CXEMOM IPECTaBIECHHON HUXKE, 3aIHUILINUTE AJITOPUTM (PYHKIIMOHUPOBAHUS

X X
aC LK
Z3AH €=X1 X1 Y U (e}
» Kl > HP > CP > TP
A y
z X, TAZH
K2 nm
Ade
=X
dr 7
€
" A
OOBEKT ynpaBIeHHS F(XBX)
z L & @R P L Xox
,p+1 Tosp+1

12. TlpousBenurte peanu3anyio MaTEMATHYECKOM MOJEIH CHUCTEMBI C CaMOHACTPOMKOW B

naketre  MmojenupoBaHus Scilab. Iloctpoiite rpadukun BBIXOJHOTO CHUTHAJIA NOpPU  MOJAYe
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CTYIICHYAaTOro CMraajia Ha BXOJ MOJCIIN.

J ' |
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OIIK-4 — Cnoco0eH ocylecTBIATH OlleHKY 3()eKTUBHOCTH Pe3y1bTATOB Pa3padoTKH CHCTEM YNPABJIEHUSI MATEMATHYEeCKUMHU METOAaMM

Coepemennvie npod.iemvl meopuu ynpasieHus

OIIK-4.1

AHaIM3HUPYET Pe3yIbTATHI
TEOPETUICCKHUX U
IKCIEPUMEHTAIBHBIX UCCIICIOBAHUI
CHCTEM YIPAaBJICHHUS U OCYIIECTBIISET
OLIEHKY 3((HEKTUBHOCTH UX
pa3paboTku

Ilepeuenn TeopeTHYeCKMX BONPOCOB:

1. Kakne TexHW4yeckne CpeicTBa HEOOXOAMMO HCIIONB30BATh MPH TOCTPOCHUU THIIOBOTO
KOHTYypa ynpasneHust? Kakue GyHKIMN BBIOIHSIOT 3TH TEXHHYECKUE CpeacTBa?

2. Kakumm xapakTepucTHKa JOJDKHO o00JajgaTh MporpaMMHOe oOecrnedeHus JUis
MOJIETTMPOBAHUS CUCTEMBI yIpaBiieHusA? [l peanu3annu yrnpasisiFoIUX alrOpUTMOB?

3. Kakue meroapl cieayeT BbIOMpaTh MPH MOAETUPOBAHMM KOHTYpa aBTOMATHYECKOTO
peryJInpoBaHus?

4. IlpuBeauTe MaTeMaTUYECKOE ONMCaHUE pabOTHl MOYJIs BBIOOpA HAIIPABIICHUS IBUKCHUS]
B CUCTEME aBTOMATHYECKON ONTUMU3ALINH.

5. Kakoil nopsi0k npoBeJeHHs dKCIIEpUMEHTANIbHBIX MCCIEA0BaHUN TpeOyeTcs: co0o1aTh
[pU  OINpEAENCHUH CTAaTUYECKUX XapaKTepUCTUK oObekra ympaBiaeHusi? Kak mnpoBepHUTh
A7IeKBaTHOCTD ITOJIyYE€HHBIX PE3yIbTaTOB?

6. B yem 3akitoyaeTcs MOMCKOBBIA METOJl HACTPOMKHU KOHTYpa?

7. Kakue HampaBi€HHUs COBEPILIEHCTBOBAHMS JIOTUYECKOW CXEMBbI OLICHMBAHMS PEaKLUU
00BEKTa Ha TECTUPYIOLIEe BO3ICHCTBIE MO3BOISIIOT YAYUIINTh MIEPEXOIHbIE MPOLIECCHl B cUcTeMe?

8. Kakyro ctpykTypy umeer kackaaublii perynarop? Ilepeuncinute QyHKIHH 3JI€MEHTOB,
BXOJIALINX B KACKAIHBIM PErynsaTop.

9. Kakas MMOCJICAOBATCIIBHOCTh MPEACTABICHUA PE3YJIbTAaTOB HUCCIICAOBAHUSA CHCTCMBI B
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cootBercTBUM ¢ ['OCT 7.32-2001 OTuer o HUP.

10. IIpuBenuTe rpadpuveckre 0003HaYCHUS THITOBBIX 31eMeHTOB CAP.

11. IlpuBeauTte CTPyKTypbl KOHTYPOB YIPABIEHUS Pa3IMUHbIX KIACCOB. Y KaKUTE 00J1aCTH
INPUMEHEHHUS JUI KaKJ0T0 U3 KJIAaCCOB aBTOMAaTU3UPOBAHHBIX CUCTEM.

Ilepeyens Bonmpoc MpakKTHKyMa:

1. Onpenenure 1o rpaduKy KadecTBEHHBIE ITApaMeTPhl pabOThl KOHTYpa PEeTyIUpOBAHHS
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2. IlpuBenure nuddepeHnraIbHOE YpaBHEHUE, CTPYKTYpHas CXeMa pPEeLIeHHs KOTOPOro

IMPUBC/ICHA HA PUCYHKE.
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3. Kakwme »>ieMeHTHI BXOAAT B KOHTYp YHpPABJICHUA, CTPYKTYpHas CXEMa KOTOPOTIO|

[IPUBE/ICHA HA PUCYHKE?
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4. Kakoii 010K UCTIONb3YyeTCs IS ONlepalliy HHTETPUPOBAHUsA?

5. V3 kakux 0JIOKOB MOKHO C()OPMHPOBATH KOHTYP aBTOMATHYECKOT'O YIIPABIICHHS B
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SCILAB/XCo0s?. B kakux OHOIHOTEKaX PaCHOI0KEHBI OTH OJIOKH?

OIIK-5 — Cnoco0eH nNpoBOAMTH NATEHTHbIE MCCJIe0BAaHUs, ONpeaeJsiTb GopMbl M MeTO/AbI IPABOBOI OXPAHbI U 3aIUMTHI IPAB HA Pe3yJbTAThl
HHTEJVIEKTYAJIbHOM /1eSITeJIbHOCTH, PACIIOPSKATHCS IPABAMM HA HUX /ISl pellleHUsl 32124 B Pa3BUTHS HAYKH, TEXHUKH H TEXHOJIOTHH

Memooonozust u MemoObl HAYUHO20 UCCIEO08AHUS

OIIK-5.1

BolnonHsieT naTeHTHBIE UCCIIEI0BAHUS
U orpeaensieT GOpMbI U METOIBI
IIPAaBOBOM OXpPaHbI U 3alLUTHI [IpaB Ha
pe3ynbTaThl UHTEIUIEKTYAJIbHON
JeSTEIIbHOCTH

IIpakTuyeckue 3aaHusA

I Ipakmuueckoe 3a0anue No2
Haiitu B OubOamorekax elibrary.ru u KubGepJlennnka He MeHee 25 HCTOYHHMKOB IO TEMe
MarucTepckoi muccepranuu. Haiitu B Oubamorekax ieeeexplore, elibrary.ru ne menee 15
AHTJIOSI3BIYHBIX MCTOYHHKOB IO TEME MAarmcTepcKoi mauccepranuu. HalTw B cucTeMe MOMCKA
MaTEHTHBIX TOKyMEHTOB He MeHee 10 ncroununkos mo teme marucrepckoit HUP. Odopmuts crincok
ITUTEPATYPHI.

Bonpocs! 1J1s1 NpOBeeHUs] YCTHBIX ONPOCOB

Yemmuwiii onpoc Ned

1. Yto Ha3pIBaETCS MHTEIIEKTYAIBbHON COOCTBEHHOCTHIO?

2. UYro mpu3HaIOTCA 00BEKTaMU MHTEIJIEKTYaIbHOM COOCTBEHHOCTH?
3. Uro sBisieTcst 00beKTaMM aBTOPCKOTO IpaBa’?

4. Kakue 00beKTHI HHTCHHCKTyaHBHOﬁ COOCTBEHHOCTH OXPaHAKTCA maTeHTOM?

OIIK-6 — CnocofGeH ocylecTBAATH COOP U NMPOBOAUTH AHAJM3 HAYYHO-TeXHHYECKOH MHpoOpMal UK, 00001IaTh 0TeYeCTBEHHBIH U 3apy0e:KHbIH
ONBIT B 00J1ACTH CPEACTB ABTOMATH3ALMH M YIIPaBJICHUS

Coepemennvie npod.iemvl meopuu ynpasieHus

OIIK-6.1

DopmyIHpYeET LEH, 3aJa91 HAYYHBIX
WCCJICIOBAHHI C y4EeTOM
0000IIIEHHOI'0 OTEYECTBEHHOTO U
3apy0exKHOTro OMbITa B 001aCTH
CPE/ICTB aBTOMATH3AINH U
yIpaBIeHUS

Iepeuens meopemuueckux 60npocoe:

1. Yto moHMMaeTcs moJi TEPMUHOM "PErysTOPbl HENPEPHIBHOTO AeCTBUA"?

2. UYro sBiseTcs BXOAHBIM CHUTHAJIOM peryisTopa? 3amuIliuTe BbIpaXXEHUE s (POPMHUPOBAHUS
BXOJITHOTO CUTHAJIA PETYISTOpA.

3. UTo Ha3bIBAIOT 3aKOHOM PETYJIUPOBaHUS?

4. Kakast OcHOBHasI 33/1a4a CTAaBUTCSA MEepe]] peryasiTopom?

S. [IpuBenuTe CTPYKTYPHYIO CXEMY KOHTYpa PETyIUpOBaHUS

6. Uem onpenensieTcst 7h(HeKTHBHOCTH pabOTHI PETYIUPYIONIETO KOHTYpa?
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7. B Kakux cimydyasx HMCHOJB3YIOTCS KacKaJIHble CUCTEMbl yrpaBieHusi? Kakum cBOWCTBOM JOJIKEH
00saaTh 00BEKT yHpaBJIeHUs 15 3¢ (HEKTUBHOTO MUCIIOIb30BaHUS KaCKQIHBIX CHCTEM YITPaBICHUS?

8. Kakue a1eMeHThl BXOJAT B IPOMBILUICHHBIA KOHTYp yIpaBieHus?

0. Kak 1o OSKCIEepUMEHTAIBHBIM [aHHBIM OIPENCIIUTh MapaMeTPbl WHEPLUOHHBIX 3BEHBEB JUIA
MOJICJIMPOBaHUS JMHAMHUECKUX IIapaMeTPOB OObEKTa YIPaBICHUS ?

10. Kak onpenennuts k03 UIHEHT nepenadn 00beKTa o HeTMHEHHON CTaTHYECKOM XapaKTepUCTUKE?
11. Kakum o0pa3oMm peanusyeTcssi OrpaHHYEHUE HA XOJ HCIOJHUTEIBHOTO MEXaHH3Ma B MOJENH|
cucTeMbl? 3alUIINTEe MATEMATUYECKYIO MOJEIb UCTIOTHUTEILHOIO MEXaHU3Ma C OTPAHUYEHUSIMU?

12. B kakoMm cilyyae BBIXOJHOW CHUTHAJI PETYNIATOpa MPEICTAaBIsET COOOW IOCIEI0BATEIbHOCTH
ummynbcoB? Kak um ¢ kakod menbto QopMUpyeTCs Takas I0CIEeNIOBATEIbHOCTh YIPABISIONINX
MMITYJIbCOB?

13. Yro siBasieTcs IJIaBHOM 3aJlayeil TEXHOJIOTMYECKOW HallaJJKl KOHTYpa PEryJIUpOBaHUs?

14. UYro takoe nuMHAMHUYECKHE @apamMeTpbl HacTpoilku perynstopa? M3 kakux cooOpaxeHui
ONpEACIISIOTCA JUHAMUYECKUE TTapaMETPhl HACTPOUKU?

15. Yro rakoe IT1/[-3axoH perynupoBanus? [Ipuseaure crpykrypHyto cxemy [T ][-perynsitopa.

16. 3anumure 3aBUCUMOCTb MEX/1y BXOIHOM U BbixoaHoH BennunHamu [TN]1- perynsaropa

17. 3anumure mnepenatounyro ¢ynkuuio crangaptHoro I[THJ[-perymsropa. IloscHutre mnapameTpsl
BXOJISIIME B IEPEIATOYHYIO (PYHKLHIO.
18. Ilepeuucnure 3Tambl MOCIEIOBATENILHOCTH HACTPOWKHM JIOKAJBHOIO M KAaCKaJHOTO KOHTYpa)
[PEryJINPOBAHUS.

19. Ha kakue KJ1acChl MOKHO YCJIOBHO IO/Ipa3feisTh 00beKThl ynpaieHus’? [IpuBenure cTpyKkTypHbIE
CXEMBI 3THX OOBEKTOB. 3alMIIUTE NepeaTouHble (QYHKLIUHU IS MPOCTEHIIEro MpencTaBIeHHUs 3THX
00BEKTOB.

20. Yro Ttakoe auHaMpyeckas onrumusanusa? Kakue MeTonbl HMCHNONB3YIOT Il JUHAMHYECKOH|
ONTUMHU3ALNUN KOHTYpPA PETryJIUpOBaHus?

21. [IpuBenure popmyIbl Ui OnpenesaeHus ONTUMAIbHBIX THHAMUYECKUX MapaMeTpOB HACTPOUKH ISt
00BEKTOB Pa3IMUHBIX KJIACCOB.

22. Kakue KaueCTBEHHbIE XapaKTEPUCTHKH UMEIOT IEPEXOIHbIE MPOIIECCHl B KOHTYPE ¢ ONTUMAIbHBIMY|
HacTpoiikamu [11-perynsaropa?
23. 3anumure pasHocTHOE ypaBHeHue s [IM-perynaropa.

24. TlpuBeaute mociea0BaTENbHOCTh (hopMUpOBaHUs 0OOOUIEHHOM MepenaTouyHol (YHKIUMU KOHTYpa)
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perynuposanus ¢ [IM-perynsTopom u 00beKTaMu yIpaBiIeHUs pa3IMUHbIX KJIACCOB.

25. Kakue pgeiicTBus HEOOXOAMMO MPENNPHHATH IS CHUKCHUS BEJIUYMHBI IEPEPErylIUpOBaHUS B
koHType ¢ [IU-perynsTopoM u acratnyeckum (6e3 caMOBbIpaBHUBAHUS) OOBEKTOM YIIpaBICHNUs?

26. IlosicHuTe, 10 KaKUM XapakTEepUCTUKaM O0BEKTa YIPaBIEHUs, MOKHO ONPEAETUTh €ro MapaMeTpbl?
27. IlosicnuTe Kiaccu(UKAIUIO METOA0B CAaMOHACTPOUKH PETyJIATOpa Ha Mporecc?

28. B ueM 3axiitoyaeTcsi MOMCKOBBIN METOJ HACTPOMKU KOHTYpa?

29. Kakue kpurepuu HCHONB3YIOTCS B KOHTYpPE CaMOHACTPOMKU IMpPHU HCIOJb30BAHUU ITOMCKOBBIX
METOOB?

30. [TpuBeauTe OJI0K CXeMy HOMCKOBOT'O aJlTOPUTMA CAMOHACTPOUKH

31. B xakux ciy4asx MPUMEHSIOTCS CUCTeMbl aBTomMaTudeckoi ontumuzaiuu (CAO)? B yem oTnnuue
CAOQ ot cucteM aBTOMaTHYECKOIO PEryJIMpOBaHUs?

32. Kak ctpoutcst Moxyiab (opMupOBaHMs TeCTUPYHOLIEro Bo3zieicTBusa? Kak Mpou3BOIUTCS OLEHKA
OTKJIMKAa 00bEKTa Ha TECTUPYIOIIee BO3IeHCTBUE?

33. IlpuBeanuTe JOrMYECKYIO0 CXeMy CHUCTeMbl ()OPMHMPOBAHUS PEAKLUU CUCTEMBbI Ha OTKIMK OOBEKTA.
Kakoil Bug uMeet jgoruyeckast QyHKIMs NepeKITIOUeHHs HalpaBIeHus oucka?

34. Kakoil BUJ1 ©UMEET epexXoIHbIH MPOLECC B MOMCKOBBIX CUCTEMAaX ONTUMU3ALMN?

35. Kakue HampaBieHUs] COBEpPIICHCTBOBAHUS JIOTHUECKOW CXEMBbl OLICHMBAHUS peakiyu OOBEKTa Ha
TECTUPYIOIIEE BO3ACHCTBHIE MMO3BOJIIOT YIYULIUTh IEPEXOAHBIE MPOLIECCHI B CUCTEME?

36. Uto Takoe nmepcentpon? Kakne sneMeHThl BXOIAT B TEPCENTPOH?

37. Yro Takoe akTuBannoHHas QyHKIus? [I[puBenuTe oCHOBHBIC BAPHAHTHI AKTUBAIIMOHHBIX (QYHKITHI
38. Kakyro ¢pyHkmmro BeITIONHSIOT "Beca" HelipoHa?

39. Uto Takoe CKpBITHIN ci10i nepcentpoHa?

40. Jlnms kakux Ieied ucmnojb3yercs oOydaromas BbiOopka? Kak HeoOxomumo (opMupoBaTh
00ydJaronryr BEIOOPKY?

41. Kak ¢popMupoBaTh TUHAMUYECKHE 3JIEMEHTBI C UCIIOIb30BAHUEM UCKYCCTBEHHOM HEMpPOHHOMU ceTn?
42. Kakoit cnoco0 ucnonb3yercs At o0yueHus HeHpoHHOH cetu? B dyeMm 3akirouaercs OCHOBHas uzaes
HTOTO criocoba’?

43. 3anummrTe B 001IeM BHJIE BBIpAXKEHHUE [T pacdyeTa OMMOKH B CKpBITHIX cinosix MHC

44. TloscHuTe Ha TpUMEpe CTPYKTypy HeHpoceTeBoro perynstopa. Kakue curHambsl HE0OXOIMMO
MoJjaBaTh Ha BXO/IbI HEMPOCETEBOTO PETYIIATOPA, U (YOPMUPOBAHHUS YIIPABIISIOIIETO CUTHAa?

45. Kak opranu3oBaTh pabOTy HEHpOCETEBOrO PEryssaTopa B CHCTEME YIPABICHHS NPH H3MEHEHUH

€XHMa yrpaBjieHus (HanpuMep, ¢ aBTOMAaTHYECKOT0 Ha py4yHO)?
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46. OCHOBHBIE TOHATHS] HICKYCCTBEHHBIX HEUPOHHBIX CETEM

47. JocronnctBa u Hepoctatku criocoba MHC npu cuntese moaeneii CAY
48. Haznauenue «pynkuuu akruBanum» B UHC

49. Buapsl ooyuenuss MHC. JlocTonHCTBa M HEJOCTATKH KaXA0T0 CIIocoba
50. Apxurektypa MHC 1 Ha3HaueHHe KaXI0Tro JIeMEHTa apXUTEKTYpPbI
51. 3anummTe OCHOBHBIE (PYHKIIMHM HEYETKOH JIoruku. Kak ncrmonb30BaTh 3T QYHKIUU AT TIOTY4YEHUS
OCHOBHBIX 3aKOHOB ()OPMaIbHOM JIOTHKH?

52. UTo Takoe HeYeTKOE MHOKECTBO?

53. Yro Takoe (HyHKLUS PUHAIICKHOCTH?

54. TlpuBeauTe nprMep HEYETKOTO MHOKECTBA Ha IMTpUMeEpe mapamerpa "remmeparypa’
55. Kakyto knaccudukanuo UMEIOT THIIOBbIE (GYHKIIUH TPUHAATIEKHOCTHU?

56. Chopmupyiite um mnoscHure 06a3y HpaBwil Uil HPOCTOTO CIy4ar0 PEeryJupoBaHHs IMapaMeTpa)
nporiecca.
57. Kak mpousBoputcsa (aszsuduxanusa? [Ipusenure nmpumep ¢aszzupukanuy Ha HpUMEpe TaHHBIX
MPaKTU4YeCKOil paboThI

58. Kak npousBoaurcs arperupoanue? [IpuBenure npumep arperupoBaHus

59. Kak mpousBonutcs aedassuduxanus? [Ipusennure npumep nedaszzudpuxaum

60. IIpuBeauTe CTPYKTYypy HEUETKOTO pErysTopa

61. Kakas 6a3a mpaBui1 UCIIOJIb30BANIACh MIPU MMOCTPOEHHUH TpocToro perynstopa? Kak ¢popmuposanack
0aza mpaBun?

OIIK-6.2

BribupaeT MeToab! U cpeacTBa
pelIeHus: HAy9HO-TEXHUYECKUX 3a1au
B 00JIaCTH aBTOMAaTH3allMH U
YIIPaBJICHUS

Ilepeuens meopemuueckux 60npocos u NPAKMUYECKUX 3a0aHUIL:

1. Yro Takoe nuHamuyeckas ontuMmusauusa? Kakue MeTosl HCHONB3YIOT Ul JAMHAMHUYECKOH
ONTUMM3ALUU KOHTYpa PEryaIupOBaHus?

2. IlpuBeauTe CTPYKTYpHYIO CXEMY KOHTYpa peryIupoBaHUs

3. Uem onpenensercs 3pHeKTHBHOCTL pabOTHI PETYIHPYIOIIETO KOHTYpa?

4. Yrto Takoe JMHAMUYECKHME IapaMeTpbl HAcTpoilku perymnsaropa? W3 kakux cooOpaxkeHuH
OIIpeIeNA0TCS ANHAMUYECKHE TapaMeTpbl HACTPOHKH?

S. 3anumuTe 3aBUCUMOCTb MEKIY BXOAHON U BBIXOAHOU BennunHamu [11/]- perynstopa

6. 3anummre nepenatouyHyro ¢ynkmuoo crangaptHoro [IMJI-perynstopa. Ilosicaure mnapaMeTpsl,
BXOJISIIME B IEPEAATOYHYIO (DYHKIIHUIO.

7. 3anumuTe nepenatounyro Qynkmuio crapgaptaoro [IMJI-perynsitopa. IloscHute mnapameTpsl
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BXO/ISIIIIHME B IEPEIATOYHYIO (PYHKIHIO.

8. 3anuiure pazHocTHoe ypaBHeHue s [IN-perynsitopa.

0. IlpuBeauTe JOTMUECKYI0 CXEMY CHUCTEMbI ()OPMUPOBAHUS PEAKIUM CHCTEMBbI HAa OTKJIMK OOBEKTa.

Kakoii Bug uMeet jjoruyeckasi QyHKIHS MEePeKITI0UeHUsT HapaBIeHHs TOMCKa?

10. Uro Takoe aktuBaunonHas pynkuus? [IpuBenute oCHOBHBIC BapUaHThl aKTUBALIMOHHBIX (DYHKIUI?
11. 3anummre B 001IeM BUJIE BRIpOXKECHHUE JIJIS pacdyera

OIIMOKHU B CKPBITHIX ciosix MTHC

12. TlosicHuTE MPUHLMII, UCHIOIB3YEMbI B METO/I€ HAUMEHBIINX KBAJIPATOB HA MPUMEPE HAXOKJICHUS

K02 (PHULIMEHTOB CTATHYECKON XapaKTEPUCTHKU

13. Onpezenure nepesaTouyHyro GYHKIHIO CUHCTEMBI IO CTPYKTYPHOH cXeme

1 .¢ | 1
-Z 5541

14. Kakoii nmepeaaroutoi (GyHKIMEH MOXHO MPEACTaBUTh MOJCIL CUCTeMbI B Scilab, 3amanHo# Ha
pucyHke?

= H%ﬁ

OIIK-7

— Cnocoben ocymecTBJIATL O0OCHOBAHHBIM BbIOOpP, pa3padaTeiBaTL W PeaTHU30BbIBATH HAa INPAKTHKE CXeMOTeXHHYeCKHe,
CUCTEMOTCXHUYCCKHUE U AlTIIAPATHO-NIPOrpaMMHbBIC PCIICHUSA AJH CUCTEM aBTOMATH3AIIUMA U YIIPABJICHUA

Aemomamus’upoeaHHble qu)OpMClL]uOHHble cucmemsl

OIIK-7.1

[IpuMeHsIeT COBpEMEHHBIN
MHCTPYMEHTAPUN IPOCKTUPOBAHUS

Teopemuttecxue eonpocowl:
1. Otnnune ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUA OT CUCTEM dBTOMATUYCCKOT'O YIIPABJICHUA
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[IPOrpaMMHO-AIIAPATHBIX CPEICTB IS
pelIeHus 3a/1ay aBTOMaTU3AINH U
yIIpaBJIeHUS

. Ocnosublie pynkmu AUC

. ®ynkiuu AVC kak moclie10BaTeIbHOCTh OTACIBHBIX MTPOIIECCOB

. PaznoBugHocts ctpyktyp AUC

. Oransl npoektupoBanus AUUYC

. Apxutektypa Trace Mode

. Kananst 8 TRACE MODE

. [Tponienypst B TRACE MODE

. IHoatun kanana B TRACE MODE

10. Atpudyts! kanana B TRACE MODE

11. O6men manabivu B SCADA cucteme Trace Mode: ITocnenoBatenbHblii nHTEpdEiic

12. O6men nannbiMu B SCADA cucteme Trace Mode: O6men no nporokoixy M Link

13. O6men nanueiMu B SCADA cucreme Trace Mode: Opranusanus BBOJAa BbIBOAA JIAHHBIX.
Hactpoiika kaHajioB

14. O6men nannbiMu B SCADA cucteme Trace Mode: Hactpoiika MPB st oOmena mo M Link
15. O6men nanubivu B SCADA cucreme Trace Mode: O6men nanHbiMH yepe3 MexaHu3Mbel OPC
16. O6bmen nanueiMu B SCADA cucreme Trace Mode: OOmen ¢ 0a3amMu JaHHBIX Yepes
mexanu3msl ODBC

17. I'paduueckuii uatepdeiic B SCADA _cucreme Trace Mode

18. ApxuBupoBanue u gokymeHtupoanue B SCADA cucreme Trace Mode: Jlokansubiii CITA /]
19. ApxuBupoBanue u gokymentupoBanue B SCADA cucreme Trace Mode: JlokanbHbIi apXxuB
«Otuer TpeBOr»

20. ApxuupoBanue u jokymeHtupoanne B SCADA cucreme Trace Mode: ApxuB «I 100anbHbII
peructparop»

21. ApxusupoBanue u jokymeHtupoBanue B SCADA cucreme Trace Mode: JlokymenTupoBanue
22. Pabora Trace Mode B peanbHOM BpeMeHH: MOHUTOP PeabHOTO BPEMEHU

23. Pa6ora Trace Mode B peansHOM Bpemenu: CrcteMa napoJieid ¥ npaB A0CTyIa

24. Pa6ora Trace Mode B peanbHOM BpemeHu: CBs3b ¢ anmapaTypoil BBOa_ BbIBOJA

25. O0uue cBeseHus o sA3bIKax nporpaMMmupoBanus, ucnoiab3zyembix B TRACE MODE: Texno ST
26. Ob1ue cBeeHus o sA3bIKax nporpaMmupoBanus, ucnoiabzyembix B TRACE MODE: Texno FBD
27. OCHOBBI MOAKIIOUEHHUS IPOrpaMMUpyeMbIX Jornueckux kKoHTposuiepoB B TRACE MODE

28. Pazpabotka APM B TRACE MODE

O 00 N O WD B~ WD
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IIpakmuueckue 3a0anun:
1. Pazpab6orats B TRACE MODE rpaduueckuil 5KpaH, BKJIIOYAIOIIUNA CTaTUYECKUH TEKCT,
JUHAMUYECKUHN TEKCT U MOJI3YHOK C IPUBA3KOM apryMeHTa.
2. B cpene TRACE MODE co3nate kaHasl, reHepaTop 3aJaHHOTO CHrHajia (CHHYCOUIAJIbHOTO,
MUWI000Pa3HOTO WM TPEYTOJIbHOTO0); MPOM3BECTH NPUBS3KY T€HepaTopa K CO3JaHHOMY KaHaly;
3a/1aTh MaciTabupoBaHWE BXOJHOTO CHUTHasa, OOECleYrB BBIXOAHOW nuamna3oH oT -10 mol0; Ha
9KpaHe BBIBECTH OTMACIIAOWPOBAHHBII CUTHAI C TIOMOIIBIO CTPEIOYHOTO MPUOOpPa, TPEH 1A, TEKCTA.
3. B cpene TRACE MODE co3nare reHepaTop, NMpHUBS3aHHBIM K KaHaTy, 3HAYCHHE KOTOPOTO
OnpeessseTcss YpOBHEM MPOAYKTa B EMKOCTHU. /{11l 3TOro: MMNOpTUPOBaTh U300PAKEHUS CTPYKTYD;
CO37aTh 3KpaH, pacHoJI0KUTh Ha HEM TPEH, CTPOSALINMI 3aBUCUMOCTh YPOBHS MPOJIYKTa BO BPEMEHH;
cO37aTh CTaTWYecKoe M300pakeHHMe EMKOCTH B pas3pese, Hacoca, Tpé€x TpyO (mo oxHoil Tpyde
MPOAYKT MOCTYMaeT B EMKOCTb, 1O JPYroil BhITEKaeT M3 HeE, BTOpas Tpyda coenuMHEHa C TpeThei
Yyepe3 Hacoc); COo3[IaTh AMHAMUYECKUN OOBEKT, UMHUTHPYIOIIUN 3aroJIHeHne EMKOCTH, HCIIONb3Ys
rpaduueckuil dait.

Texnonozcuueckue KOHmMpOoLEPsbl U cpedcmea Oucnemy

epCcKo20 YnpasneHus

OIIK-7.1

IIprMensieT cOBpeMEHHBIN
MHCTPYMEHTapHUIl TPOEKTUPOBAHUS
IIPOTPaMMHO-aNIIapaTHBIX CPEACTB
JUISL pEUIEHUs 3a]1a4 aBTOMATU3AIUU U
YIPaBIICHUS

Teopemuueckue éonpocol:

1. KakoBbl OTJIMYMS B OpTraHU3AIMH JOCTYIA K BXOAHBIM/BBIXOAHBIM CUTHAJIaM KOHTPOJIJIEPOB
Siemens u Snider Electric?

2. Kakme tumbel wHTEp(HEHCOB UCHOIB3YIOTCS MPH TPOrPAaMMHUPOBAHHH TPOMBIIUICHHBIX
KOHTpPOJIJIEPOB?

3. Kakwme cpencTBa HCHONB3YIOTCS JUISI OPraHU3AIMHA B3aUMOJICHCTBUS MEXKIY YpPOBHSIMU

MepapXUUYECKUX CUCTEM YIIPaBIICHUS?

Kakune @ynkuun Bomnonuser SCADA?

Kakve KOMIIOHEHTHI BXOAST B OAHOINOIb30BaTeNbCKYt0 APM? Kakne BO3MOKHBI BapUaHTbI

MOCTPOEHUS OJTHOIOIb30BaTeNbCKOM APM?

6. Kakue ocHoBHble CTpyKTypel ypoBHS HMI ucmons3yroTcss B COBpEMEHHBIX CHCTEMaX|
yIpaBieHUs?

7. Kakoe oTnnuyme MHOTOMNOIB30BATEIbCKOM CHUCTEMBI Y€IOBEKO-MAalIMHHOTO HMHTepderica oT
OJ/IHOIIOJIb30BATEIBCKOU?

8. Uto Ha3bpIBaIOT pacnpene’eHHoN cucteMoii APM?

ok

9. Kakoe CIICIUAJIM3UPOBAHHOC TIPOTrPaMMHOC obecrneucHue HCIOJIB3YCTCA JIs1 TOCTPOCHMU
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.
21.

22.

23.

24,
25.

26.
27.
28.

29.

APM c noctymnoM 4yepe3 TJI00aIbHYI0 KOPIIOPaTUBHYIO CETh U ceTh VIHTepHET?

Kakas ocHoBHas oOnacth mpumenenuss APM ¢ goctymoM depe3 TI00alnbHYIO
KOPIIOPAaTUBHYIO CETh U ceTh IHTepHeT?

Kakue THIbI IporpaMMaTopoB HCIOIB3YIOTCs ipu iporpamMupoBanuu PLC S7-300/400?
Yro Takoe Simatic Manager?

Kak opranusyercst yctaHOBKa JIMIICH3MOHHOTO Kiitoya Simatic Manager?

Kaxkue anropuTmsl yrpaBieHHs: BXOJIAT B cOCTaB Ouoimorek Step 77

Kakue cpelbl UCTIONB3YIOTCS MPU MPOTPaMMHUPOBAHUU KOHTposuiepoB S7-200 u S7-12007
KakoBbl OCHOBHBIE OTINYHS B PYHKIHSIX ITHUX KOHTPOJIJIEPOB?

JaiiTe cpaBHUTEIBHYIO OLICHKY ceMelicTBaM KOHTposuiepoB S7-300/400 u S7-1200/1500.
N3noxute nopsaaok Koupurypuposanus uacrpymentapus WinCC it BeIBoIa JTaHHBIX Ha)
9KpaHbl C UCIIOIH30BAaHUEM I'Pa(hUKOB.

W3noxuTe MopsIoK HACTPONKU pacipeelIeHHON CUCTEMbI AUCTIETYEPCKOTO YIIPaBICHUS Ha
6aze WINnCC ¢ npuMeHEeHHEM PE3epPBHOTO cepBepa M KIUCHTOB.

Kakue wunctpymentst WINnCC mnpenHasHadeHbl Ui OpraHu3alMyd paboThl oreparopa C
CUCTEMOH co00IIeHuH U TpeBor?

[epeuncaure crocoObl AMHAMU3AIMK U300pakeHuss Ha MHeMocxemax WiInCC.

W3nokuTe TMPUHIMIBI CTPYKTYPHPOBAHUST MpOrpaMMbl B KoHTposepax S7-300/400 u S7-
1200. Ha mpumepe U3JI0KHUTE MOPSIOK CO3/IaHUs TI0Th30BATEIBCKON (DYHKITHH.

[MosicHuTe OPSIIOK AeHCTBUi mpu KoH(UrypupoBanuu cranimii S7-1200, S7-300/400, S7-
200.

JInst pelieHus Kakux 3a7ad yOpaBlIeHHUs LenecooOpa3Ho mpuMeHsTh s3siku Graph, SFC,
CFC?

Kakwue s3pIkH TporpaMMHPOBAHHS TOIEPKUBAIOT cpefa Step 77

[TepeuniciuTe OCHOBHBIE WHCTPYKIMH si3bika |L W mpuBeawte mpumep NporpamMMBbl C
MCIIONb30BAaHUEM KATYIIEK C aMSTBIO.

[Mepeuncnure neiictus s3pika SFC B cpene Unity Pro.

Kakumu komanamu peanu3yroTcs apudmernaeckue GpyHkunn?

Kakue Qopmarsl BBIMOTHEHHUS apU(PMETHUSCKON OIEpauy TOICPKUBAIOTCS S3BIKAMU
MPOrpaMMHUPOBaHHUS?

Kaxue ObIBaroT BUJIBI CUETYUKOB?
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30.
31.
32.
33.

34.
35.

36.

[TosicHuTe MPUOPUTET KOMaH/ YCTAHOBKH, CYeTa U cOpoca CUeTYnKa

[TepeuncnuTe TUIIBI TaiiMepOB B cpexae Step 7.

[IpousBenuTe yTeHUE TUArHOCTUYECKUX COOOIIEHHI Mpolieccopa KOHTpoJuIepa
[TpousBenuTe OTIAAKY NpPOTPaMMBI YIpaBICHUS C ucnoib3oBaHueM VAT Tabmuimsl u
peXrMa MOHUTOPHUHTA rporpaMmMbl. Kakue elie mporpaMMHbIe CpeACTBa OTIAIKU TSl 3TOTO)
HCIIONB3YIOTCS?

Kakoe ocHOBHOE Ha3HaueHUE CUCTEMHBIX (DYHKIIUH U PYHKIIMOHAIBHBIX 0JI0KOB B Step 77
3anuiuuTe OCHOBHBIE OIEpallMd pEJIeHHOM JIOTMKH, KOTOPbIE HCIIOJIB3YIOTCS IIpU
MIPOEKTUPOBAHUU PENEHHBIX CXEM.

[TpuBenure mpumep mnporpammbl Ha s3bikax LAD um STL peanmsyroniwii OCHOBHBIE
oTepaluy peieHol JIOTUKH.

Ilpakmuueckue 3a0anus:
1. Ilpou3Benute KOHGUTYpHUpPOBaHHE CTAaHIMHM C yAaJeHHOW mnepudepueil mo 3alaHHOMY|

CoJIepKaHNI0 000pYJOBAHUS:
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DME P58.2M0 010

2. st xortpoiepa S7-400 HacTpoiTe TOCTYN K JTUCKPETHBIM BXOJAaM TaK, 4TOOBI aJpec
nepBoro Bxoja ow01 14.0.
3. B SCADA WInCC peann3oBaTh aHUMAIIAIO MIEPEKTIOYCHUS COCTOSHUM IBYX KIIAIIAaHOB:
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G GFE R oN ‘ OFF |

4. B cpene WINnCC cospaiite B kiacce TpeBOT Error HOBbIil THIT TPEBOT ¢ UMEHEM II0 CBOEMY
ycMoTpeHuto. HactpoiitTe 1BeTOBYIO TaMMy Uil COOOLIEHUH CO3/JaHHOI'O HOBOT'O THIIA TPEBOT.

5. B cpene WINCC co3maiite mosb3oBaTeabckuii apxuB «Operatorsy u 3amoiHuTe €ro
ITaHHBIMU COTJIACHO 33aHUIO:

I User Archive Editor -
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1 Mike 1 Tagil 1
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Annapameze CpédCWl6(l u npocpammroe obecneyenue MUKDPONDOUECCOPHBIX MEXHOI02UYECKUX KOHMPOJLIEPOB

OIIK-7.1 [IpumeHsieT coBpeMeHHBII
WHCTPYMEHTAPUH MPOCKTUPOBAHUS
POTPaMMHO-aNapaTHBIX CPEACTB
JUTS PEIICHUS 33]1a4 aBTOMATH3AIUH 1
yIpaBJICHUS

37.

38.

30.

40.
41.

42.

43.

44,
45.

46.

47.

48.
49.

50.
51.

52.

Teopemuueckue éonpocwi:
KakoBbl OTIIUYHs B OPraHU3AIHN JOCTYIA K BXOJHBIM/BBIXOHBIM CUTHAJIAM KOHTPOJIIEPOB
Omron, Osen, Delta?
Kakue Tumel HHTEP(EHCOB HCIONB3YIOTCS TPU MPOTPAMMHPOBAHUHM TIPOMBIIUICHHBIX
KoHTposuiepoB Omron, OBen, Delta?
Kakme cpencTBa WCIONB3YIOTCS JJIsi OpPTaHHW3AIlMU B3aMMOJICHCTBHS MEXIY YPOBHSIMH
HEepapXHUECKUX CHUCTEM yIpaBieHus KoHTpoiuiepoB Omron, OBen, Delta?
Kakune ¢pynkmun Bermomasier SCADA?
Kakue KOMIIOHEHTHI BXOJAT B OJHOIOJIb30BaTelbcKyt0 APM? Kakrie BO3MOKHBI BapuaHThI
MTOCTPOCHUS OJTHOIOIb30BaTeIbCKOM APM?
Kakue ocHoBHBIE CTpyKTypbl ypoBHA HMI wncrnonb3yoTcs B COBpEMEHHBIX CHCTEMax
ynpaBieHus?
Kakoe oTianune MHOTOMOIH30BATENLCKONH CHCTEMBI YEIIOBEKO-MAIIMHHOTO HHTepdeiica oT
OJIHOIIOJIL30BATEILCKOM ?
Urto Ha3bIBalOT pacnpenaeneHHom cucremoin APM?
Kakoe crnennanm3npoBaHHOE MPOrpaMMHOE OOECHedeHUe HCIOIb3YyeTCs A MOCTPOCHHS
APM c noctynom uepes rino0aibHyI0 KOPHIOPaTUBHYIO ceTh U ceTh HTepHeT?
Kakas ocHoBHas oOnacth mpumeHenuss APM ¢ goctymoM depe3 TI00albHYIO
KOPIIOPATHBHYIO CETh U ceTh MHTEepHET?
Kakue Tumsl mporpaMmMaTopoB HCTONb3YyIOTCs Tpu nporpammupoBanuu PLC Omron, OBeH,
Delta?
Kakue anroput™bl yrpaBieHUs BXOIAT B cocTtaB ombmuorek Omron, OBen, Delta?
Kakwue cpepl HCIONMb3yIOTCS TIPH IPOTpaMMHUPOBaHUN KOHTposutepoB Omron, Osen, Delta?
KakoBbl OCHOBHBIEC OTIINYHS B PYHKIHSIX ITHX KOHTPOJIEPOB?
Jla¥iTe cpaBHUTEIBHYIO OIIEHKY ceMeiicTBaM KoHTpoyuiepoB Omron, OseH, Delta.
W3noxure mopsaoK KOHGUTYPHUPOBAHUS MHCTpyMeHTapus rpadudeckux maneneii Omron,
OsgeH, Siemens s BBIBO/IA JaHHBIX HA 9KPAHBI C HCIIOJIb30BaHHEM TPapHKOB.
V3noxuTe MopsIoK HACTPONKU pacipeIelIeHHON CHCTEMbI AUCIIETYEPCKOT0 YIPABICHUS Ha
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.

0ase rpaduyeckux maneneir Omron, OBeH, SIEMENS ¢ MpUMEHEHHEM PE3EPBHOTO CepBepa U
KIJIMEHTOB.

Kakue mHCTpyMeHTHI Tpaduueckux maneneir Omron, OBeH, Siemens mpeaHa3HaYeHbI IS
opranu3zaiuy paboTel onepaTopa ¢ CUCTEMOM COOOIIEHUH U TPEBOT?

[lepeuucnure crnocoObl AUMHAMM3AIMK H300paKEHUST HAa MHEMOCXeMax TrpaduuecKux|
nmaneneit Omron, Osen, Siemens.

W3noxkuTe MPUHIIUIIBI CTPYKTYPHUPOBAHUS MIPOrpaMMbl B KoHTposiepax Omron, OseH, Delta.
Ha npumepe n3noxure NOpsiIoK CO3AaHus T0Ib30BaTEIbCKON (PyHKIIHMH.

Kakne  s3pIkM  OpPOrpaMMHUPOBaHUs  MOJJAEPKHUBAIOT  CpPelbl  MPOTrPAMMUPOBAHMUS
koHTposuiepoB Omron, Osen, Delta?

[lepeunicniuTe OCHOBHBIE WHCTPYKUMH si3bika |L W mpuBeautre mnpumep MOporpamMmbl C
MCIIOJIb30BaHUEM KaTyIlIEK C NaMSThIO.

[epeuncnure neiictBus s3pika SFC B cpeme Unity Pro.

Kakumu koMaHIaMu peanu3yrTcs apupmeTnaeckue GyHkunn?

Kakue dopmarbl BBINOIHEHUS apUPMETHUYECKON omepanuu MHOJJIEPKUBAIOTCS A3bIKaMU
IPOrpaMMHUPOBAHUS?

Kaxkwne ObIBarOT BUIBI CYETYUKOB?

[TosicHuTe MPUOPUTET KOMaH/ YCTAaHOBKH, CUETa U cOpoca cUeTunKa

[lepeuncnuTe TUIBI TAHMEPOB B Cpellax MporpaMMHpoOBaHMs KOHTpoiuiepoB Omron, OBeH,
Delta.

[TpousBenuTe yTeHUE TUArHOCTUYECKHUX COOOIIEHHI Mpolieccopa KOHTpoJuIiepa
[TpousBenuTe OTNAaAKy NpPOrpaMMbl YOpaBieHUs ¢ Hcnoiab3oBaHueM VAT Tabauubl U
peXMMa MOHUTOPHUHTA MporpaMmMbl. Kakue elie mporpaMMHbIe CpEACTBAa OTIIAJKU JIJISl 3TOTO)
HCTIONB3YIOTCS?

Kakoe ocHOBHOE Ha3zHaueHHE CUCTEMHBIX (YHKIUH M (yHKIMOHAIBHBIX OJI0KOB B Omron,
Ogen, Delta?

3anuIInTe OCHOBHBIE OINEPAallMM PEIEMHOW JIOTHKH, KOTOpBIE MCHOJB3YIOTCA IpU
IIPOEKTUPOBAHUHN PEJIEHHBIX CXEM.

[MpuBenure mpumep mnporpammbl Ha si3bikax LAD u STL, peanmusyrommii OCHOBHBIE
onepaury peJeriHON JIOTUKH.
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Ilpaxmuueckue 3a0anusn:
1. IlpousBenute KOH(MUTYPHUPOBAHUE CTAHIMHU C yAaJeHHOW mepudepueil mo 3agaHHOMY]

COJIep>KaHNI0 000PYIOBAHMUS:

WP s

2. lnsa kouTpowtepoB Omron, OBeH, Delta HacTpoiTe JOCTYI K TUCKPETHBIM BXOJIaM TakK,
4TOOBI ajpec nepBoro Bxoja osur 14.0.

3. B rpaduueckux manensx Omron, OBeH, SieMeNS peanin30BaTh AHUMAIHIO MTEPEKITIOUCHHS
COCTOSTHUI IBYX KJIANIaHOB:
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QM OFF

4. B rpaduueckux maneasx Omron, Osen, Siemens co3aaiite B kiaacce TpeBor Error HoBbIi
TUIl TPEBOT C MMEHEM II0 CBOEMY yCMOTpeHHuto. HacTpoiiTe 1BETOBYIO rammy Jjsi COOOIIEHMIA
CO3aHHOT'O HOBOT'O TUTIA TPEBOT.

5. B rpaduueckux manenssx Omron, OBeH, Siemens cosmaiTe Moyib30BaTeIbCKUI apXHB
«Operators» u 3amoJIHUTE ero JAHHBIMU COTJIACHO 33/ IaHUIO:
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Onepauuomtble CUCmMeMbl pediibHo20 6peMeHU

OIIK-7.1

IIprMensieT cOBpeMEHHBIN
MHCTPYMEHTapHUIl TPOEKTUPOBAHUS
IIPOTPaMMHO-aNIIapaTHBIX CPEACTB
JUISL pEUIEHUs 3a]1a4 aBTOMATU3AIUU U
YIPaBIICHUS

C(I)OpMYHHPYIZTe MOJIOKUTCIIBHBIC U OTPULATCIIBHBIC CTOPOHBI MOHOJIMTHBIX OIICPAIIMOHHBIX]

2. Ilepeuncnure

CHUCTEM.

OCHOBHBIE MPEUMYILECTBA U HETOCTATKU ONEPALMOHHBIX CUCTEM C
BEPTUKAJIBHON U TOPU30HTAIIBHOW OpPraHn3aluedl YpOBHEH.

3. HazoBure ocobennoct MOHOIUTHBIX OC.

4. TlpuBenute MoHsATHE Mpoliecca.

5. JlaiiTe moHATHE NPUMUTHBA.

6. Yro Takoe moToK?,

7. Tlepeuncnure CTpYKTYpHI JaHHBIX MpOLIECCa.

8. Uro Takoe CHHXpOHHBIE U aCHHXPOHHBIE TTPEPHIBAHMUS.

9. Yro Takoe cucTeMa MEXIPOLECCHOTO B3aUMOIEHCTBHS?

10. Ha3oBuTe poih TIIAHUPOBIITHKA 3a/1a4.

11. Ocobennoctu ucnonb3oBanus cucreMuon Gpyukiuu Kill()?
12. OcobeHHOCTH UCIIONIb30BaHMs cucTeMHON GyHKIuu Signal()?

13. OcobeHHOCTH UCTIONB30BaHMs CUCTeMHBIX (yHkiwmit msgget(), msgctl()?
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14. O6BsicHUTE MEXaHU3 BHI30BAa CHCTEMHBIX (PYHKITUH, MpeTHA3HAYCHHBIX IS pAOOTHI C
pasnessieMo NaMsThIO.

15. KakoBbl ocobeHHOCTH cucTeMHoro Boei3oBa fork()?

16. Ocobennoctu cucremHoro Bbi3oBa dup()?

17. OcobenHoCcTH CHCTEMHOTO BbI30Ba exec()?

18. O6BsicHUTE 0COOCHHOCTH HEOIOKHPYIOIIUX ONEPAIIUN.

OIIK-8 — CnocoGeH BbIOMPATH MeTO/bI U Pa3padaTbIBaTh CHCTEMbI YIIPABJIEHHUS CI0KHBIMH TEXHHYECKHMMH 00beKTaMU U TeXHOJIO0TMYeCKHUMH

nmpoueccamm

Texuonozuueckue KOHmMpoJiiepsl u cpedcmea Oucnemuepaweo ynpaeJjleHus

OIIK-8.1

[TpumeHsieT COBpEMEHHBIE METOBI
pa3pabOTKU TEXHUYECKOTO,
UH(POPMALIMOHHOTO U
AIITOPUTMUYECKOTO 00eCTICUeHHS
CHCTEM aBTOMATH3AllUU U YIIPABJICHUS

wn

H©O©oo~No O A

11.
12.

13.

14.
15.
16.
17.

0.

Teopemuueckue éonpocwi:
Kakwue 010ku peanusyror GyHKIUU KaTyiek ¢ namsaTeio Ha CFC?
Hasznauenue 6;oxoB nepexmouenns SEL u MUX B CFC.
[Tepeuucnure 610kH, peanusyrolue onepanuu Maoroourosoro 1, MJIN, otpunianus B Step
7.
Ocobennoctu padotsr 6;okoB AFP u Timer_P CFC.
B 4yem otimuue peanuzamyu noanporpamMmsl B Buae FB 61oka u CFC cxembi?
Haznauenne 610koB R_TRIG, F_TRIG?
MO>XHO JI1 HacTpauBaTh YUCIIO BXOJIOB OJIOKOB muckpeTHOH iornku Ha CFC?
[Tepeuncnure onepanuy MOOGUTOBOTO C/IBUTA.
HazHnaueHne MHOrOOMTOBBIX ONepaliii pu yIpaBJIeHUN
Kak opranunzoBaTh OTKIIIOYEHHME KOMaHJ JUId TPYIIbl YCTPOHCTB MO JAQHHBIM O
cpabaThIBaHUM UX KOHILIEBBIX C UCIOJIB30BAaHUEM MHOTOOUTOBOM JIOTHKU?
Kak HanoxuTe MacKky JUisl BbIIETICHUS COCTOSHUS TPeOyeMbIX OUTOB?
KakoBa cTpykTypa OMOMIHOTEUHBIX PErylsTOpoB Step 7 ¢ HENpephIBHBIM BBIXOJOM U]
1aroBOro Tumna?
Kakue ocHOBHBIE paznieibl BXOASAT B COCTaB OMOJIMOTEKH aJITOPUTMOB PErYIHpPOBAHUS B
cpeae Unity Pro?
Kak oprann3oBaTh KOHTPOIb TIEPHOAMIHOCTH UCTIOTHEHUs TiporpaMmMel Ha CFC?
Kak HacTpouTh nepruoaMYHOCTb UcTIoMHEeHUs mporpamMmel CFC?
Ha3naueHmne TeKCTOBOTO COETMHEHHS
B yem otimnuue peanuzanuu nojanporpammsl B Buae FB 61oka u CFC cxembi?
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18. IlepeunciuTe OCHOBHBIE CTPYKTYPBI IIPOTPAMM ITOCIIEI0BATEIILHOTO YIIPABJICHUS
19. Buns! u HazHaueHue OnokupoBok Interlock u Supervision

20. ®yHKIIMU MEHIO YIIPaBIICHHUS CEKBEHCOPOM

21. Ilepeuncante MHCTPYKLIMHU 3TATIOB U PA3/IeNIOB IEPMAaHEHTHOTO KOJa

22. C KakuMH COOBITUSIMH MOYKHO KOMOMHUPOBATh MHCTPYKIIMH 3TAIOB?

23. Ilepeuncaure Tumsl curaainos B CFC.

Ilpakmuueckue 3a0anus:
1. Paspaboraiite mporpaMMmy yIrpaBieHUS OOBEKTOM C HCIOJIb30BAHUEM CTaHJIAPTHOTO

6110ka [T /]-perynupoBanus ¢ HEMpepHIBHBIM BBIXO0M Ha Step7.

2. PazpaboraiiTe mporpaMmy yrpaBiieHUsI 00bEKTOM C HCIIOJIH30BAHUEM UCIOJHUETEIHEHOTO
MeXaHM3Ma MMOCTOSHHOM CKOPOCTHM U CTaHAAPTHOTO IIaroBoro peryistopa Ha 6aze [1M/][-3axona
PEryaIupoBaHUsl.

3. BbimonHuTh HACTpOiiKy OJO0Ka IIMPOTHO-UMMOYIBCHOW Momynsuuu Step 7 g
(bopMUpPOBaHUS UMITYIILCOB C 33JAHHBIMU BPEMEHHBIMH ITapaMeTPaMHu.

4. Ecniu ¢ ALII moayns aHajnoroBoro BBOAA MPHUXOAUT cUrHai 32768, TO Kakoe 3HAYEHUE
HaIPsKEHUST KOQUPYETCSl TOW BEJIMYMHOM, €CJIM MOYJIb HACTPOEH Ha auana3oH +-10B?

5. 3anuumTe MaTeMaTuyeckoe peKyppeHTHOE BbIpaKEHHE JIJIsl YUCIEHHOTO HHTETPUPOBAHUS]
BXOMHOTO. Paspaboraiite mporpamMmy Ha si3bike STL Juisi YMCIIEHHOTO WHTETPUPOBAHUS BXOIJHOTO
CUTHAJIa 110 MIPEJICTABICHHOMY BBIPAXKEHHUIO.

6. 3anuuuTe peKyppeHTHOe BblpakeHHe i ¢unsrpa loro mnopsiaka. Paspaboraiite
mporpaMMy (HIIBTPa MO JaHHOMY BBIPAXKEHUIO.

7. Peanu3oBath onepanuu HHTErpupoBanus u auddepenuuponanus B cpeae CFC.

8. Paszpabotaiite mporpammy Ha CFC, nHeoOxommmyro mans peanusanuu [1M-3akoHa)
VIIpaBICHHUS.

9. CocraBbre mporpammy s BbyieneHus oOwmroB 10.0, 11.0, I1.1 B cmoBe IWO w
KOIMUPOBAaHUs WX cTaryca B cooTBercTByromue Outei MWO ¢ ucronp3oBaHHeM MHOTOOUTOBBIX
onepanuid.
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10. CocraBbTe nporpammy otkimrouenus komang Q0.0, Q0.1, Q0.2, Q0.3 mpu cpabaTsiBaHuH
cootBercTByrOmux aarankos 10.0, 10.1, 10.2, 10.3 ¢ ucnonb3oBaHreM MHOTOOUTOBOM JIOTHKH.
11. Peanu3oBarh CTPYKTYPUPOBAHUE MPOTPAMMBI YIIPABICHUS MOAEIBIO CIII00BOM TEIEKKH,
VIIpaBJIeHUE KOTOPOH MPOMCXOAUT MO HAXKATHUIO JBYX KHOMOK HAa TIOCTY OIepaTopa: KHOIKA
«BIIEpe» K POJIbraHTy, KHOIKA «Ha3a/1» Ha CKIIa].
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12. B cpene WINCC paspaborarh cepBep MPOEKT C OTHHM DKPaHOM, Ha KOTOPOM|
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MPOMCXOIUT HM3MEHEHHE IBETAa HM300paXCHHs JIaMIIbl MPH HaXaTUM HAa KHOMNKY. Pa3paborarb
kireHTckoe WINnCC npuiioxkeHue U MOJKIIIOYUTh €ro K CEpBEPHOMY IPHIIOKEHHIO.

13. Pa3paboTares mporpaMMy MacIITaOMPOBAaHUS CHUTHAJIOB PETYIATOPA C HENPEPHIBHBIM
BbixonoM B juamnasone [0..100] nmns BeiBoma curHasia Ha a”anoroBbld Beixon [0..10B] ¢
MCITOJIb30BaHUEM CTaHIAPTHHIX OJ0KOB Step’.

14. Peanu3oBaTh TPEXMO3UIMOHHBIA pENEUHBI PEryisTop ¢ 3aJaHHONW 30HOMH
HEUYBCTBUTEIHHOCTH M YPOBHSIMHU YIPABISIONIETO CUTHala ¢ npumeHenuem Oinoka MUX. B
KauecTBe OOBEKTa MHCIONb30BaTh OJIOK pacuera CKOJb3smero cpeanero mno 30 mukiam
SAMP_AVE. Perynstop paboTaeT B COOTBETCTBHH C YCIIOBHSIMH:

100,npu :e >5
U=:0,npu:-5<e<5,
—-100,npu e <=5

re € — CUTHaJ paccorjacoBaHMs, T.€. pPa3sHHIA MEXIY 3aJaHHBIM H JE€HCTBUTEIHbHBIM
3HAYCHUEM PETYIUPYEMOTO ImapaMeTpa
15. Peanu3oBaTh CUMTHIBAaHHE 2-X aHAJIOTOBBIX CUTHAJOB. Eciu ux pasHuua npesbimaer 5B,
o roput jammna Q0.0, B mpotuBHOM ciy4yae ropuT jammna QO0.1. Pa3Huily curHasoB BBIBECTH HA)
AHaJIOrOBbIM BbIXOA. [[1s1 mpeoOpa3oBaHusl aHATOTOBBIX CUTHAJIOB B JIEHCTBUTEIbHBIC BEIUUUHBI U
HaoOopoT ucnoiab3oBate FC105, FC106. HactpouTs nmapaMeTpsl anmapaTHoOro NpepbIBaHHs — €Cly|
MF000I M3 aHAJOTOBBIX CHTHAJIOB BBIXOAUT 3a mpenensl [-9;+9] B, To BbIMONHEHHE TIpymIibl ¢
0CHOBHOI mporpammoii B OB35 mpekpamaercs, a Q0.0 m Q0.1 = 0.
16. Hekoropeie BOP — 0a3oBble omepaTopsl He oOiamaroT BxomoMm EN, mospomstonum
KOHTPOJIMPOBATH BBI30B ATHX OJIOKOB. TakuM OJIOKOM SIBIISIETCS, HAlIPUMEP, JOCTATOYHO BaKHBIH
onox mepexmoueHust SEL_R. PeanmzoBare mporpammy BeiBoga Ha QWO 3navennit uz MW?2 o
MW4 B 3aBucumoctu ot coctostnus kHonku 10.0. BbiBo mMpoOM3BOANTCS TONBKO B ciydae, €cliy
10.1=1.

17. PeanusoBath crnenytouryto nporpammy: Ecnu (ects ¢pont mo M0.0 u Het ¢poHTa 10|
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MO.1) umu (ectb ¢pont mo MO.1 u Her ¢ponta mo MO0.2) to Brmounuts Jammy QO0.0. Jlammal
cOpacbiBaercss KHOMKOH 12.0. OueHuTh BIMSAHHE OYEPETHOCTH UCIOJIHEHUS OJIOKOB HA|
PaboTOCTIOCOOHOCTH MPOrPaMMBI.

18. Peanm3oBarh cxeMy MEPEKIIOUEHHS YEThIPEX JIAaMI COTJIACHO MPOU3BOJIBHO MPUHATOH
BPEMEHHOMN MOCIIE0BATEIHHOCTH.

19. PeanuzoBaTh COOCTBEHHBIN CUETUYMK C HCIOJIH30BAaHHMEM KOMaH] BblAeNEHUs (pOHTa U
Onoka uHTerparopa. CoxpaHuth cyeTyuk B Buje FB.

20. PeamuzoBate B OBl mporpammy ympaBieHuss C HCHOJIB30BAHUEM HEMPEPHIBHOTO
peryisaropa. B kauecTBe o0bekTa IS co3maHus dP¢PeKTa WHEPIUU UCIOIb3yeTcsl OJIOK pacdera
CpeIHEro 10 BpEeMEHW 3HaueHus curHaia. Hcmonws3zoBath Onokm Oubmmorekm CFC s
OTIpeNieNIeHus TeKyIIel nepuoauanocty BeizoBa OBL.

21. Peamm3oBaTh CXeMy pacdeTa BPEMEHH MEXAY IBYMs TOCICIHUMU HAXATUAMU Ha
KHOMKY ¢ azapecoM 10.0 (Bpemsi MeXIy MO3UTHBHBIMM (DPOHTAMM) C HCIOJIb30BaHUEM (DYHKIIHIA
TIME_BEG u TIME_END. B nanHoM 3afaHuu MOXeT ObITh OY€Hb Ba)kKHA MOCIEI0BATENbHOCTD
MCTIOJTHEHUS OJI0KOB, KOTOPYIO MOXKHO U3MEHHUTD B PEAAKTOPE OYEPEAHOCTH UCTIOIHEHUS OJIOKOB.

22. Peanu3oBaTh ympaBi€HUE MOJEIbIO CISI00BON TENEKKH C HCHOJIb30BAHUEM SI3BIKA
rocneaoBarenpHoro ynpasuenus Graph.

23. Peanu3oBarh MacKHpOBaHWE CUHXPOHHOH OmMMOKKM JocTyna B cpeae Step7 K
HeCyIecTBymeMy 00Ky nanaeix DB1, BEI30B KoTOpOTO cienyer pazmectuTs B OBL.

24. BBIMOMHUTh AMArHOCTHKY mpuuuHbl nepexoma CPU S7-400 B cocrossame STOP c
MCTIOJIB30BaHUEM JIMarHOCTHYECKOTO Oydepa Mpu HaJWMYUHU BBI30Ba HecyllecTByromiero 6j1oka FC2)
B cymiecTBytomiem 61oke FCL.

25. Bemonauts nogxmoueane SCADA WInCC k PLC S7-400 wepe3 untepdeiic MPI u
cuutarh obnacts mamsitu PLC MWO.

26. Beimosants noakmoueane SCADA WInCC k Excel uepes untepdeiic DDE u cuntars siueiiky

Al mepBoro Jucra.

Annapamnble cpedcmea u npoepammuoe obecneuenue MUKPONPpOYECCOPHBIX MEXHOIOCUYECKUX KOHMPOJLIepOos
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OIIK-8.1

[TpumeHsieT COBpEMEHHBIC METOIbI
pa3pabOTKu TEXHUYECKOTO,
UH(POPMAIIMOHHOTO U
AITOPUTMUIECKOTO 00ECIICUCHHSI
CHCTEM aBTOMATH3allUU U YIIPABJICHUS

Teopemuueckue eonpocwi:

24. Kakue 6510KH peann3yloT (GYHKIIMH KaTyIIeK ¢ HaMsThio ?

25. Haznauenue 6:10koB nepeximroueHuss SEL u MUX.

26. Tlepeuncnute O10KH, peau3yromnue onepanun Maoroourosoro M, NJIN, orpurianus.

27. Ocobennoctu pabotsr 6;1okoB AFP u Timer P .

28. B yem otnmume peanuzanuu noanporpammsl B Buae FB 61oka u CFC cxembi?

29. Hasznauenue 6okoB R_TRIG, F_TRIG?

30. MoHO J1 HACTPauBaTh YUCIIO BXOA0B OJIOKOB JUCKPETHOM JIOTHKH?

31. [lepeuncnure onepamnyuy MOOUTOBOTO CABHUTA.

32. Haznauenue MHOTOOMTOBBIX OIEPALIUii IPH YIIPaBICHUU

33. Kak opraHu3oBaTh OTKJIIOYEHHE KOMaHJ /s TPYNNbl YCTPOWCTB IO JaHHBIM O
cpabaThIBaHUU UX KOHIIEBBIX C HCIOJIH30BAHUEM MHOTOOUTOBOM JIOTUKHU?

34. Kak HaJ0XUTh MAacKy IS BbIACNIEHUSI COCTOSIHUS TPeOyeMbIX OUTOB?

35. KakoBa cTpykTypa OHOMIMOTEYHBIX PETYJSTOPOB C HENPEPHIBHBIM BBIXOJIOM M IIaroBOTO
Tuna?

36. Kakre ocHOBHBIE pa3jiebl BXOJSIT B COCTaB OMOIMOTEKH AJTOPHUTMOB PEryJIMPOBaHUS B
cpene Unity Pro?

37. Kak oprann3oBaTh KOHTPOJb TIEPHOJUYHOCTH HCIIOTHEHHS TPOTPAMMBI?

38. Kak HacTpouTh MepUOIMIHOCTH HCTIONHEHHs TTporpammbl CFC?

39. HazHadyeHune TEeKCTOBOIO COeAMHEHUS

40. B yem oTnuuune peanuzanuu noanporpammel B Bune FB 6moka u CFC cxembr?

41. TlepeurcauTe OCHOBHBIE CTPYKTYPBI IPOTPaMM MOCIEI0BATENBHOTO YIPABICHUS

42. Bunpl u HazHauenue 6mokuposok Interlock u Supervision

43. OyHKIIMK MEHIO YIPaBJIEHUSI CEKBEHCOPOM

44. TlepeuricnuTe HHCTPYKIIMH 3TANOB U Pa3/eJIOB IEPMaHEHTHOTO KOJia

45. C xakiuMH COOBITUSIMU MOXHO KOMOMHHPOBATh MHCTPYKIIMU TAroB?

46. Tlepeuncnute THITB curHaoB B Omron, OBeH, Delta.

Ilpakmuueckue 3a0anus:
1. Paspaboraiite mporpaMMmy yIpaBieHHUS OOBEKTOM C HCIOJIH30BAHUEM CTaHIAPTHOTO

6110ka [11/]-perynnpoBanusi ¢ HEMPepbIBHBIM BBIXOJIOM B KOHTposuiepax Omron, Osen, Delta.
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2. Pa3zpaboraiiTe nmporpaMMmy yrnpaBieHUsI 0ObEKTOM C MCIIOJIb30BAHUEM UCTIOTHUETEIHLHOTO
MeXaHU3Ma MOCTOSTHHOM CKOPOCTHM M CTaHAAPTHOTO IIaroBoro peryisitopa Ha 6aze [1M/][-3axona
PEryJIMpOBaHUSI.

3. BBINONHUTE HACTPOWKY OJIOKA HIMPOTHO-UMITYIBCHONH MOIYJISIIUH i1 (POPMHUPOBAHHUS]
MMITYJIbCOB C 33JJaHHBIMU BPEMEHHBIMH ITapaMeTPaMHu.

4. Ecniu ¢ ALII moayns aHanoroBoro BBOAA MPUXOAUT cUrHail 32768, TO Kakoe 3HAYEHUE
HATPSDKEHUST KOAUPYETCS 3TOM BETMYMHOMN, €CIIM MOJYJb HACTPOEH Ha nuamna3oH +-10B?

5. 3anummTe MaTeMaTu4eckoe PeKyppeHTHOE BhIpAKEHUE I YUCIEHHOTO MHTETPUPOBAHUS
BXOMHOTO. Paspaboraiite mporpamMmy Ha si3bike STL [uisi 9MCIIEHHOTO WHTETPUPOBAHUS BXOIJHOTO
CUTHAaJIA 10 MPEICTABICHHOMY BBIPAXKECHUIO.

6. 3anumuTe pEeKyppeHTHOe BbIpakeHHe uia ¢uibTpa loro mopsiaka. Paspabotaiite
rporpamMmy (uIbTpa MO IAHHOMY BBIPAXKEHUIO.

7. PeanuzoBaTh omepanMd  UHTErpupoBaHus U  auddepeHUpoBaHUs B cpefe
nporpammupoBanus Omron, OseH, Delta.

8. Pa3zpaboraiite mporpamMmy, HeoOXoaumyro ais peanuzanuu [IM-3akoHa ympaBieHus B
cpene nporpammupoBanus Omron, OBeH, Delta.

9. CocraBbTe mporpamMmy B cpefe mporpammupoBanust Omron, Osen, Delta ans BeiaeneHus
ourtos 10.0, 11.0, 1.1 B coBe IWO0 u konupoBanus ux craryca B coorBercTBytomme outet MWO c
MCII0JIb30BaHUEM MHOTOOUTOBBIX OIEpaIui.

10. CocraBbTe mporpammy B cpeze nporpammupoBanusi Omron, Osen, Delta otkimrouenus
komana Q0.0, Q0.1, Q0.2, Q0.3 mpu cpabateiBanuu cooTBeTcTBYyROmUX jaaraukos 10.0, 10.1, 10.2,
10.3 ¢ ucnonp3o0BaHrEM MHOTOOUTOBOM JIOTHKH.

11. Peanm3oBaTth B cpene mporpammupoBanuss Omron, OBeH, Delta cTpykrypupoBaHue
MPOrpaMMBbl yIIPABJICHHUS] MOJIENBIO CISIOOBOM TEJNEKKH, YIMPAaBICHHWE KOTOPOW MPOUCXOTUT TIO
HA)KaTHUIO JIBYX KHOIIOK Ha TOCTY ONepaTopa: KHOMKA «BIEpeI» K POJIbTaHTY, KHOMKA «HA3a» Ha
CKJIaJI.
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12. B cpene nporpammupoBanusi Omron, Osen, Delta pazpaborarh cepBep MpPOEKT ¢ OTHUM
DKpPaHOM, Ha KOTOPOM IPOMCXOJUT HM3MEHEHHE IIBeTa W300paKeHUs JIaMIlbl MPH Ha)XaTuu Ha|
kHOTKY. Paspaborare kiamenTckoe WINCC mnpuiiokeHHe M TOAKIIOYHTH €r0 K CEPBEPHOMY]
MTPUIIOKEHUIO.
13. Paszpaborare B cpene mnporpammupoBanuss Omron, OseH, Delta mnporpammy
MacIITaOMpPOBaHMs CUTHAJIOB PETY/IsATOpa C HEMpepbIBHBIM BbIXoAoM B auamnazone [0..100] mmns|

BBIBOJ[A CHTHAJIA Ha aHATOTOBBIN BEIXO [0..10B] ¢ ncnons3oBaHneM cTaHIapTHEIX OJ0KOB Step7.
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14. Peamm3oBath B cpeae mporpammupoBanus Omron, OBeH, Delta Tpexmo3unnoHHBIN
PENEVHBIM PETYIATOP C 3aJaHHOM 30HOM HEYYBCTBUTEIBHOCTH U YPOBHSAMM YIPABIISIOLIETO
curHana c mnpuMmeneHuem Omoka MUX. B kauectBe 00OBeKTa HCIONB30BaTh OJIOK pacueTal
ckonp3sero cpeanero mo 30 mukmam — SAMP_AVE. Perynstop paboTaer B COOTBETCTBHH C
YCIIOBUSIMU:

100,npu :e >5
U=1.0,npu:-5<e<5,
—100,npu:e < -5

I7le € — CUTHaJ paccorjacoBaHMs, T.€. pasHULA MEXIYy 3aJaHHBIM M JIeHCTBUTEIbHBIM
3HAYEHUEM PEryJupyeMoro napamerpa
15. PeammsoBath B cpene mporpammupoBanus Omron, OBeH, Delta cuntbBanme 2-x
AHAJIOTOBBIX CUTHANOB. Ecimm mx pasHuna npesbimaer 5B, To ropur namma Q0.0, B mpoTHBHOM|
ciyqae roput Jsammna QO.1. Pa3HuIly CHTHAJOB BBIBECTH Ha aHAJOTOBBIM BBIXOM. Jlis
npeoOpa30BaHUsl aHAJIOTOBBIX CHUTHAJOB B JIEHCTBUTEIIbHBIC BEIMYUHBI U HA0OOPOT HCIIOJIb30BATH
FC105, FC106. Hactpouts mapaMeTpsl anmapaTHOrO MPEepbIBaHUS — €CIM JII00OH U3 aHAJIOTOBBIX
CUTHAJIOB BBIXOAMT 3a mpenensl [-9;+9] B, To BbImosHeHHe Ipymiibl ¢ OCHOBHOM MporpamMmoi B
OB35 npekpamaercs, a Q0.0 u Q0.1 = 0.
16. Hekxoropsie BOP — 0a3oBble omeparopsl He obianatoT BxogoM EN, mosomsiommM
KOHTPOJIMPOBATh BBI30B ATUX OJIOKOB. TakuM OJIOKOM SBISi€TCS, HapUMeEp, JOCTATOYHO Ba)KHBIM
ook mepekmodenuss SEL_R. PeamnzoBate B cpeme mporpammupoBanus Omron, OseH, Delta)
nporpamMmy BeiBoja Ha QWO 3nauenuit 13 MW2 u MW4 B 3aBUCUMOCTH OT COCTOSIHHSI KHOTIKH|
10.0. BeiBox mpou3BoANTCS TOJBKO B ciydae, eciu 10.1=1.

17. Peamm3oBath B cpene mporpammupoBanusi Omron, Osen, Delta crenyromnryro
nporpammy: Ecnu (ectb ¢ppont o M0.0 u Her ¢pponra no MO.1) unu (ects Gppont no MO.1 u HeT
dponta mo MO0.2) To Brmouuts Jamny QO0.0. Jlamma cOpaceiBaercss kHomkou 12.0. OueHuUTsH

BJIMAHUC OUCPCAHOCTH UCIIOJIHCHHUA OJIOKOB Ha pa6OTOCHOCO6HOCTL IporpaMMBl.
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18. PeaymzoBate B cpene nporpammupoBanus Omron, OBen, Delta cxemy nepexirodeHUs
YETHIPEX JIAMII COTJIACHO NMPOU3BOJIBHO MPUHATON BPEMEHHOW MOCIEI0BATEIIHLHOCTH.

19. Peanu3oBath B cpene nporpammupoBanust Omron, OBeH, Delta coOOCTBEHHBIN CUETUHK C
MCTIOJIb30BAaHUEM KOMaHJ BbIJeNeHUs PppoHTa u Osioka uHTerparopa. COXpaHHUTh CUETYHK B BHJIE
FB.

20. PeanuszoBath B cpene mporpammupoBanusi Omron, OBen, Delta B OB1 mporpammy
YIIpaBJIEHUS] C HCIOJIb30BAHUEM HEINPEPBIBHOTO peryistopa. B kadectBe oObeKkTa Ui CO3/1aHUS
ppdexTa HMHEpPLUUU MCIONb3yeTcss OJOK pacueTa CpeJHEero IO BPEMEHM 3HAYEHUs CHUTHaja.
Vcnionb3oBate 610ku 6ubmmorekn CFC st onpenenenus Tekymien nepuoauanocty Beizosa OBL.

21. PeammzoBath B cpeae mporpammupoBanus Omron, Osen, Delta cxemy pacuera
BPEMEHM MEXJy ABYMsI MOCIEAHUMM HaXaTWAMU Ha KHONKY c azapecoMm 10.0 (Bpemst Mexny|
MO3UTUBHBIMU (ppoHTamm) ¢ ucnonb3oBanueMm (ynknuii TIME_BEG u TIME_END. B nannoMm|
3aJJaHUM MOXKET OBITh OYEHb Ba)KHA IOCIIEIOBATEIbHOCTh MCIOJIHEHUS OJIOKOB, KOTOPYIO MOYKHO
M3MEHHUTD B PEJAKTOPE OUEPEIHOCTH UCTIOIHEHUS OJIOKOB.

23. Peanu3oBaTh MacCKHpOBaHHE CUHXPOHHOW OIIMOKH TOCTYIIA B CpeJie MPOrpaMMHUPOBAHMS
Omron, Oen, Delta x HecymecTByromemy Onoky naHHelx DBI, BBI30B KOTOpOro ciemyeT
pasmectuts B OB1.

24. BeimomHUTE B cpeze nporpammupoBanus Omron, OBeH, Delta muarHocTuky MpUYHHEL
nepexoga CPU S7-400 B cocrosinme STOP ¢ mcmonb3oBaHMeM TuarHoctudeckoro Oydepa mpw|
HAJIMYMH BbI30Ba HecyecTytomiero 6joka FC2 B cymectByromem Ooke FCL.

25. Bemonuuth momkimodeHue rpadudeckux mnanersed Omron, OeH, Siemens uepe3
unTepdeiic MPIl u cunrars obnacts namsitu PLC MWO.

26. BeImonHuTh moakiroueHue rpadudeckux maneneit Omron, OBen, Siemens uepes uatepderic
DDE u cuuTars siueiiky Al niepBoro JmcTa.

chpaueaesze cucmemul ynpaejileHusl

OIIK-8.1

[TpumeHsieT COBpeMEHHBIE METO/IbI
pa3pabOTKH TEXHUYECKOTO,

Teopemultecmte eonpocol:

1. PasnoBunnoctu MukponpoueccopoB (MII). IIporpammuoe obecnieuennie MI1. Mukpo2BM.
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UH(GOPMALIMOHHOTO U

CHUCTEM aBTOMAaTU3allU U YIIPABJICHUA

AITOPUTMUIECKOTO 00ECTICUCHUS 2.

o

=

MuxkpokonTtpoiep. O6mias ctpykrypa ARM nporeccopos.

CrtpykTypa 6a30BOI MUKPOTIPOIIECCOPHOU cucTembl. [IIMHHAs opraHu3amnus CHCTEMBI.
[unel agpeca, nanHbIX. PasHoBuHOCTH MarucTpaneil. L{ukiibl oOpaiieHust K MarucTpasisim.
Apxurektypa Mukpormnpoueccopa. OcoOeHHOCTH pa3HbIX apXUTEKTYp. M3011MpoBaHHBIN U
COBMEILIEHHBIH BBOJ BBIBOJI.

CtpyKTypa 0AHOKPUCTAIILHOTO MUKpoIIpolieccopa. OCHOBHBIE OJIOKM MUKpPOIIPOLIECCOPA.
Komanpa, nporpamma. Knaccuduxamus koman.

[lepeuriciiiTe OCHOBHBIE XapaKTEPUCTUKH 3aIIOMUHAIOIINX YCTPOMCTB

[TosicHuTe OCHOBHBIE IPUHIUIIBI (DYHKITMOHUPOBAHUS TUHAMUYECKON, CTATUYECKON U
SHEPrOHE3aBUCUMON MaMATH.

[Tepeuncnure OCHOBHBIE KPUTEPHUH U CIIOCOOBI paclpeieTICHHs aIpeCHOrO MIPOCTPAHCTBA
BBIYUCIIUTEIILHON CUCTEMBI.

Urto Takoe KOHTPOJUIEPhl BHEIIHUX YCTpoicTB? [losicHUTe MPUHILIUIT UX CTPYKTYPY H
HPUHIUI PaOOTHI.

Urto Takoe nmoAcuTeEMa BBOAA BBIBOJIa MUKPOIIPOLIECCOPHBIX CUCTEM?

IIpakTHYecKHe BONPOCHI

[IpuBenuTe 00N aNTOPUTM BBITIOJHEHUS KOMaH/Ibl TPOIIECCOPOM.

[Tpusenure anroputmsel pyHkuonupoBanust MIIC B pexume npepbIBaHUs U MPSIMOTO
noctyna k mamstu (ITIT)

IIpuBenuTe CTPYKTYpY MOCIEA0BATEIBHON NIEPENAYN JaHHBIX U NTOSICHUTE Ha IPUMEpE
nepeaavy ciioBa HU(poBOi HHPOpMALIUH.

[TpuBenute npumep Ha s3bike AcceMOiiep paboTy JIOTHYECKUX onepaluii ¢ Outamu
MUKPOKOHTpPOJIIEPA.

[TpuBenute mpumMep Ha sA3bIke AcceMOIiep MEePECHIIKY JaHHBIX MEXAY perucTpaMu
MUKPOKOHTpPOJIIIEPA

[TpuBenute npumep Ha s3bIke AcceMOIiep onepannii ¢ UCTEMHBIM CTEKOM
MUKPOKOHTPOJIIIEPA.

OIIK-9 — CnocodeH pa3padaTbiBaTh METOJAMKHU U BBINOJHATH IKCIIEPUMEHTHI HA AeificTBYIOIIUX 00beKTaX ¢ 00padoTKON pe3y1bTaTOB HA OCHOBE

PIHq)OpMaIlI/[OHHI)IX TEXHOJIOTHI U TEXHUYECKHX CpeacTB

CO@peMeHHble l’lpO6ﬂ€Mbl meopuu ynpaejlenusl
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OIIK-9.1

Pa3zpabarbiBaeT MeTOAMKH
MIPOBEICHUS YKCIIEPUMEHTOB Ha
JEHCTBYIOMUX 00BEKTaX

Ilepeyenn TeopeTHYeCKUX BONPOCOB:

1. Kakas mocnenoBaTeabHOCTh (POPMUPOBAHUS ~ HOPMUPOBAHHOM  JTMHAMHYECKOU
XapaKTEPUCTHKH OOBEKTA YIIpaBICHUS ?

2. Kakue craHmapTHbIE BO3JCHCTBUS HCIOJB3YIOTCS Ui (POPMHUPOBAHUS AMHAMUYECKUX
XapaKTEPUCTHUK?

3. B uem oCHOBHOE HpeuMyIIecTBO (OPMHUPOBAHMS MATEeMaTHYECKOH MOJENIH KOHTpa B
(bopmMe CTPYKTYpHOU CXEMBbI?

4. Kakme wmeromsl pemieHHs UG GEpeHINATBHBIX — YPaBHEHHH,  OMHMCHIBAIOIINX
MMTHAMAYECKHE CHCTEMBI, MCTIOJIB3YIOTCS ITPH PEATH3aIi MAaTEMaTHIECKUX MOJIENIEeH CHCTEM?

5. Kak nmpon3BouTCs OnpeielieHne TMHAMHYECKUX CBOMCTB O0OBEKTa yIpaBICHHS?

6. Kak <¢opmupyercs IulaH TPOBEACHHS OKCHEPUMEHTa IS  SKCIEPUMEHTAIBHOTO
OTIpeIeIeHUs] YaCTOTHBIX XapaKTEePUCTHK 0OBEKTa YIPABICHUS U CUCTEMBI.

7. Kakue muiaHbl MCHONB3YIOTCA JUISI TOJYYEHUS SKCIEPUMEHTAIBHBIX JaHHBIX JUId
MOCTPOCHUS PETPECCHOHHBIX YPaBHEHUN?

Ilepeyenb BONPOC NPAKTHKYMA:

1. Yro Takoe auHamMuueckas ontTumusaiusa? Kakue MeTo sl HCIIONIB3YIOT AJIs AMHAMHYECKOM
ONTUMM3AIMH KOHTYpa peryIupoBaHusi?

2. IIpuBenuTe CTPYKTYPHYIO CXEMY KOHTYpa PETYJIUPOBAHUS

3. Yem onpeaensiercs 3pPeKTUBHOCTb pabOThI peryIupyIOIero Koutypa?

4. Yro Takoe TMHAMHUYECKHE MapaMeTpbl HACTPOMKH perynstopa? M3 kakux cooOpaskeHHi
ONPEAEIAIOTC JUHAMUYECKHUE TapaMeTpbl HACTPONKN?

5. 3anummTe 3aBUCUMOCTDb MEX]ly BXOJHOM M BbIXx0gHOU BennunHaMmu [IN/]1- perynaropa

6. 3anummre mepeaarouHyr ¢yHknuo crangaptHoro [IHU]J[-perynstopa. IlosicHuTe
MapaMeTpbl BXOAIINE B IEPEIATOUHYIO () YHKIHUIO.
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OIIK-9.2

BeimosHseT SKcriepuMeHTaIbHbIE
WCCJICTOBAHMSI M IPOU3BOIUT
00paboTKy dKCIIEPUMEHTAIBHBIX
JTAHHBIX JUIS IEHCTBYIOIINX 00BEKTOB
C MCITOJIb30BaHHEM MH(OPMAIMOHHBIX
TEXHOJIOTHI M TEXHHYECKUX CPEICTB

IlepeyeHsb TeopeTHYECKHX BONPOCOB:

1. Kak ¢opmupyercs marpuna miIaHUPOBaHUS SKCHEPUMEHTA IS MOJIYYEeHUS CTaTHYeCKON
XapaKTePUCTHKH 00bEKTa yIIPaBICHUS?

2. Kakue MeToIpl HCIONB3YIOTCS Ul IMOMY4YEeHUS KOI(PQOHUIMEHTOB JMHUU PErpecCHH
CTaTHYECKOM XapaKTEPUCTHKH?

3. [IpuBenuTe YKpYMHEHHYIO OJIOK CXEMy aJTOPHTMa MOMCKOBOTO THIIA JJISi OTPEACICHHUS
KO3 QHUIIMEHTOB JIMHUH PETPECCUU THHAMHYECKON XapaKTEPUCTUKU.

4. Kakue KJIacChl METOJIOB OTpeieNieHus] KO UIMEHTOB AU PepeHIIHATHHOTO YPaBHEHHS
ITTHAMUYECKOHN XapaKTepPUCTUKU HAIILIN IIUPOKOE PacIpoCcTpaHeHue?

5. Kakme wmeronsl ompeneneHuss KodQuuueHToB nuddepeHIraabHbIX  ypaBHEHUH
MCTIOJIB3YIOTCSl TPH KOMITBIOTEPHOH 00pabOTKe pe3ysbTaToB SKCIHEPHMEHTa IO ONpPEACICHUIO
ITMHAMUYECKON XapaKTepUCTUKU 00beKTa?

6. Kakue naHHble HEOOXOJUMO TMOJYYUTh IPH TPOBEIACHUU MCCIEJOBAHUS, YTOOBI
MOCTPOUTH I'paMK CTATUYECKON U AUHAMUYECKON XapaKTepUCTUKH UCCIIEAyeMOro o0bekTa?

7. Kak nmpou3BecTH pacdeT MepexoqHOro npoiecca KOHTypa ynpasieHus? Kak npeacraBuTh
HOPMHPOBAHHBIEC TPAPHUKH ITEPEXOTHBIX XapaKTEPUCTHK?

IlepeyeHb BONPOC NMPAKTHUKYMA:

1. 3anummre mnepeaarounyro Qynkuuio crapaaptHoro [IW][-perymsitopa. IloscHute
MapaMeTpsl BXOJIAIINE B IEPEIATOUHYIO () YHKITHUIO.

2. 3anuiute pazHocTHoe ypaBHeHue st [ I -perynstopa.

3. IlpuBeauTe JIOTUYECKYIO CXEMY CHCTEMbI ()OPMUPOBAHUS PEAKIIMH CHCTEMbI Ha OTKIIUK|
o0bekTa. Kakoli Bua nMeeT jorndeckas PyHKIUS IEPEKITIOUEHUS HAPaBIEHUS TOUCKa?

4. Yto takoe akTuBanuoHHas pyukmusa? [IpuBenuTe oCHOBHBIC BapHAHTHI aKTHBAIIMOHHBIX,
b yHKIHI?

5. 3anummTe B 00IIEM BU/IE BBIpaKEHUE 7S pacueTa omuOKH B CKPHITHIX ciiosix MTHC
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6. TlosicHUTE TPUHIMII, HCIOJIB3YeMbIii B METOJEC HAMMEHBUIMX KBAJpPaToB HAa IpPUMEpE
HaXO0XKJCHUS KOO(PPHUIIMEHTOB CTATUYECKON XapaKTePUCTHKH
7. Onpenenurte nepenaTouHyIO (YHKIIMIO CUCTEMBI IO CTPYKTYPHOI cxeme

. &
N
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8. Kakoii mepemarouHoii (yHKIMEHl MOKHO TPEICTaBUTh MOJENIb cHucTeMbl B Scilab
3aJlaHHON Ha PUCYHKE?

e

"Z r—,]l 1is |

Aemozwamus’upoeau%ze CUCMEMbL HA)YYHBIX uccnedo8anull

OIIK-9.1

PazpabaTsiBaeT MeTOIUKH
MIPOBEICHUS YKCIIEPUMEHTOB Ha
JNENCTBYIOIUX 00BEKTaxX

Bomnpocs! U1 TEOPETHUECKOTO OIpoca, OeceIpl ¥ dK3aMeHa.

1. Ykaxute onpeieieHust IJisl IOHATHH «IKCIIEPUMEHT» U «HAOIOICHUEY.
2. IlpuBeanTe mpoueaypsl 0TCeBa TPyObIX MOTPEIIHOCTEH.

3. [IpuBenuTe npoueaypsl OnpeaeeHus BUaa pacripeaeacHus.

4. OxapakTepu3yiTe Mepbl CX0ACTBA: KOA((GUIUEHTHI TOA00uS.

5. OxapakTepu3yiTe Mepbl CXOJCTBA: KO3()(PUIIMEHTHI CBA3H.

6. OxapakTepu3ynTe Mepbl CXOACTBA: KOIDPUITMEHTHI pacCTOSIHUSL.
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7. [IpuBeauTe anropuT™ MpoLeaypbl KIACTEPU3aLUU [0 PACCTOSHUIO.

8. [IpuBeguTE aNTOPUTM MPOLETYPHI KIIACTEPU3ALMHI METOJOM BPOIIABCKON TAKCOHOMHUM.
0. [IpuBeauTe anropuT™ MpoLeaAypsbl KiacTepru3aluid METOAOM KOPPEJSALMOHHBIX IS,
10. TIpuBeauTe anroput™ Nporenypbl MeToa k-cpenHux.

11. HazoBuTe BUABI PETPECCUOHHBIX MOJENICH.

12. TlepeuncanTe NpearnoChbUIKM METO/1a HAUMEHbBIINX KBaIPaTOB.

OIIK-9.2

Brimonasaer OKCIICPUMCHTAJIbHBIC
UCCIICIOBAHMS U TIPOU3BOTUT
00paboTKy IKCIIEPUMEHTATBHBIX
JIAHHBIX IS IEHCTBYIOMINX 00BHEKTOB
C MCIOJIb30BaHUEM UH(POPMALIMOHHBIX
TEXHOJIOTUH U TEXHUYECKUX CPEIICTB

3ananmue.

1. O6ocHOBaTh BBIOOP C yKa3aHHEM NPEUMYILECTB U HEOCTATKOB IPOrPAMMHBIX POAYKTOB VIS
00pabOTKHU TaHHBIX, OTYUYEHHBIX B X0/1€ SKCIIEPUMEHTA C TIOMOIIbIO

ABTOMATU3MPOBAHHON CCTEMbI HAyUHBIX UCCIIEIOBAHUM.

/11 NCXOQHBIX TAHHBIX BBIIIOJIHUTE:

1) pacueT npoCTHIX CTENEHHBIX CPETHUX, MOy, MEJIMaHy, [T0Ka3aTeIe Bapuallii U pacCesHus;
2) oTceB rpyObIX MOrpemHocTe o craructTuke CThIOJIEHTA, IPU ITOM:

Q) Ha Ka)XJJOM IIare UTePaLK BBIYUCIUTE BBIOOPOUHbIE XapaKTePUCTUKH, 0000IIa0INe T0Ka3aTelH,
MOKa3aTeIu Bapualui;

0) mocTpoiite MaTpuIly HaOIIOAEHUIT TOCIIE OTCEBa;

B) 0TOOpa3uTe TEHACHIMIO BBIOOPOYHBIX XapaKTEPUCTHUK, 0000IIAI0NX OKa3aTeIeH, okazaTenen
BapHaIK U TEMI U3MEHEHHSI KaXKI0T0 ITOKa3aTes;

3) nmpoBepKy KpUTEPUEB COTTIACHS U1 HOPMAJIBHOTO PacIpeaesIeHHs Il HICXOHBIX JAHHBIX JI0 U IOCIIE
0TCEeBa, IIPU ITOM:

a) MOCTPOITE TaOIUIBI YACTOT;

0) paccunTaiire 3HaueHus cratucTuk [Iupcona u Konmoroposa — CMupHOBa;

B) IOCTPOMTE FMCTOrPAMMBbI HACTOT C TEOPETUUECKOM JTMHUEH INIOTHOCTH HOPMAIILHOTO
pacrpeiesIeHusL.

3aganusa.

1. PazmecTuTe B paboueii Tabnuie nakera Statistica ncxoaHsie SMIUPHYECKUE TaHHBIC.

2. JInst UICXOAHBIX SMIIMPUYECKUX JAHHBIX ONPEIEIUTe IpeanoiaraeMyo QyHKINIO OTKINKA U HA0op
(bakTOpPOB ¢ 06OCHOBAHHMEM 10 CMBICITY 33/a4H.

3. JI1st ICXOHBIX TaHHBIX BBIIIOJHHUTE MIOCTPOCHUE CTOIOUYATHIX M KPYTOBBIX IHArpaMM,
MUKTOrpaduKoB (TPH BUIA), MATPUYHBIX T'paUKOB U KOHTPONbHBIX KapT Lllyxapra.
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[ToaroroBsTe onucanue 3aanuii 1 1 3 B BUJIE CIIaiiI0B 3JIEKTPOHHOM MPE3eHTAIIHH.

OIIK-10 — Cnoco6eH pyKoOBOAMTH Pa3padoOTKOi MeTOAHYECKHMX W HOPMATHBHBIX JOKYMEHTOB, T€XHHYECKOH [JOKYMeHTAlMH B 00/1aCTH
ABTOMATHU3AIUN TEXHOJIOTMYECKHUX NMPOIECCOB H NMPOU3BOACTB, B TOM YHCJI€ N0 )KH3HEHHOMY HHMKJIY MPOAYKIIUHM U ee Ka4eCTBY

OcHo8bl ynpasneHus npoeKxmamu

OIIK-10.1 Ornpenenser He0OXOUMBIN COCTaB
METOJINICCKUX U HOPMATHBHBIX
JIOKYMECHTOB, TEXHUYECKOH
JIOKYMEHTAI[UU B 00J1aCTH
aBTOMAaTH3aIM1 TEXHOIOTHYECKUX
MIPOIIECCOB U MTPOU3BOJICTB B
COOTBETCTBUH C JCUCTBYIOIUMHU
CTaHIapTaMH

IIpumepnvie npakmuyeckue 3a0anusl

Ilpakmuueckoe 3adanue 1. Ha ocHoBe anammsa crangapra ['OCT P 54869-2011
«I[IpoexTHbIli MeHemkMeHT. TpeOoBaHMS K YIPaABIEHUIO IMPOEKTOM» PACKpOMTe cojaepikaHue
OCHOBHBIX IMOHSATUH YNpaBJIEHUS MPOCKTAMM: apXHMB IPOEKTa, 0a30BbIi IUIaH MPOEKTa, OIDKET
[POEKTa, JOMYyIIEHHE, 3auHTEPECOBAHHbIE CTOPOHBI B IPOEKTE, M3MEHEHHE B IPOEKTE,
KOHTPOJIbHOE COOBITHE MPOEKTa, KOPPEKTUpYIolllee ACHCTBUE, OrpaHUYEHUE, MpeaylnpeKIaronee)
nelicTBUe, MPOMYKT IPOEKTa, MPOEKT, Ipomecc, padoTa NPOEKTa, PpACIHUCAaHWE MPOEKTa)
(KaJleHJapHbIi IJ1aH), PUCK, YIPABJIEHUE IPOEKTOM.

Ilpakmuueckoe 3adanue 2. Ha ocHoBe anammsa crangapra ['OCT P 54869-2011
«I[IpoexkTHbIll MeHeIKMeHT. TpeOoBaHMS K YIpaBICHHIO IMPOEKTOM» PACKpOWTE CcOAepKaHHUE
OCHOBHBIX IPOLECCOB YIpPaBICHHUA MPOCKTAaMU: WHUIMALMY, [JIAHWPOBAHUS, OpraHMU3aluy]
MCTIOJIHEHUS, KOHTPOJII M 3aBeplLIeHHs MpoeKTa. B pamkax NpoleccoB yNpaBieHUS MPOEKTOM|
OTpasuTe JEHCTBUS, OTHOCALIMECS K OCHOBHBIM (DYHKIIMOHAJIBHBIM OOJIACTSIM  YIPaBICHHS
MPOEKTOM: YIPABJICHUE COJIEpKAHUEM IIPOEKTa; YIpPaBJICHHE CPOKAMHU IIPOEKTa; YIPaBJICHUE
3aTpaTaMd B IIPOEKTE; YMPaBICHHE pPHCKaMH IIPOEKTAa; YIPABICHHE IEPCOHAJIOM MPOEKTa;
YIIpaBJIEHUE 3aWHTEPECOBAaHHBIMH CTOPOHAMH MPOEKTA; YIpaBIEHHE TOCTaBKaMH MPOEKTa;
YIIpaBJICHUE KA4eCTBOM B MPOEKTE; yIpaBlieHHEe 0OMEHOM HH(OpMaIei B MPOeKTe; YIpaBICHUE
MHTErpanuei mpoexTa. 3aroJIHUTe TaOIHIy.

OcnosHule npoyeccyl ynpasienus npoekmamu

Ilpoyecc Cooeporcanue npoyecca Heticmsus ¢hynkyuonanvrvix obracmetl

Ilpaxmuuecxoe 3adanue 3. Ha ocHoBe amamu3a cranmapra [OCT P 548702011

«I[IpoexTHbIi MeHemKMEeHT. TpeOoBaHUS K YIpaBICHHIO NOpT(deraeM INPOEKTOBY» pacKpoiire
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CoJIepKaHNe OCHOBHBIX IPOIIECCOB 6 YIIPABICHUH MOPT(HEIeM IPOCKTOB:

a) TpyIIa MporeccoB 00eCneUYeHUs yIPaBICHUS MOPTQesieM:
1) mpouecc c6opa nunpopmaryu 00 yCIOBUSIX, OTPAHUYCHUSIX U TPEOOBAHUAX
K IOPT(QEIT0 IPOCKTOB;
2) nporecc popMau3aIy NPoLEeayp YIPaBICHHS U TapaMeTPOB OLICHKU
noptgens IPOeKTOB;

0) rpymmna mnpoueccoB GopMUPOBaHUs MOPTQEs MPOESKTOB:

1) mponecc uaCHTUPHUKALUN KOMIIOHEHTOB ITOPTQEIIs;

2) mpo1iecc OIEHKH KOMIIOHEHTOB MOPTQErs;

3) mpotiecc pacCTaHOBKH MPUOPUTETOB;

4) mporiecc ONTUMH3AINU U OATaHCHPOBKH MOPT(HENS TPOSKTOB;

5) mpouecc aBTopu3aLuu NOPTQEIIs MPOEKTOB;

B) rpyIIa MIPOLECCOB MOHUTOPHUHIA U KOHTPOJIS NOPTQEs MPOEKTOB:

1) mpouecc KOHTPOJIA peann3anuu NopTdess MpoeKToB;

2) nmpotuiecc ynpaBieHUs U3MEHEHUSIMU.

OIIK-10.2

Omnpenensier 1 KOHTPOIUPYET
HCIIOJIHEHUE KAJICHJAPHOTO TUIaH-
rpa¢uka NoAroTOBKU METOJANYECKHUX U
HOPMAaTHBHBIX JOKYMEHTOB,
TEXHUYECKON JOKYMEHTALlUU Ha
npoexT ACY TII

[IpakTrueckoe 3a1aHue:
Pa3paboTaTh MPOEKT U OLEHUTD er0 3()(HEKTUBHOCTH C TIOMOIIBIO TIPOTPAMMBI JIJIsI TNTAHUPOBAHHS
U yrpaBiieHUs ipoektamu Project Libre

IMPO®ECCHUOHAJIBHBIE KOMIIETEHIIMHN

IIK-1 — CnocoGen pa3padaTpiBaTh 00001eHHYI0 KOHIENUHMI0 U TeXHU4Yeckoe 3agaHue Ha npoextupoBanue ACY TII, a takxke BbIOMpaTh
ONTHMAJBHYIO CTPYKTYPY npoektupyemoii ACY TII

Hpoekmupoeaﬁue annapammno- npocpammHblX KOMNJIEKCO6 cucmem asmomamusayuu

I1K-1.1

‘ OnpenensieT HOMEHKIATYpy

\ Teopernyeckue BONpPoOChI
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MH(OPMALIMOHHBIX U YIIPABJISIONINX
CUTHAJIOB aBTOMAaTU3UPOBAHHOM
CUCTEMBI yIIpaBJICHUS
TE€XHOJIOTMYECKUM IIPOLIECCOM

1. Ilepeuncnnure OCHOBHBIE TUIIBI COBPEMEHHBIX TEXHUYECKUX CPEJCTB, C HUCIIOJIb30BAHUEM
KOTOPBIX CTPOUTCSI KOHTYp ynpasienus. [lepeuncnure ux GyHKIIMOHA.

2. Kakue OCHOBHBIE THUIBl MCIIOJIHUTEIbHBIX YCTPOMNCTB, HCIIOJIB3YIOTCS B CHUCTEMAax
ABTOMATHU3allMM IPOMBIIIJIEHHOrO npou3BoAcTBa? Kakme OCHOBHBIE NPHUHLUIBI TOCTPOCHHUS
VICIIOJIHUTEIIBHBIX YCTPOUCTB UCIIOJIB3YIOTCS?

3. Kakue ypoBuu Bkmouaer ACY TII? [lepeuncaure ocHoBHble pyHkiu yposaeid ACY TII.

4. Kakue QyHKIMM BBIIOJIHSET MIOJEBON YPOBEHb CUCTEMBI yrpaBieHusa? Kakue TexHuueckue
CPEJICTBA COCTABJISIOT CTPYKTYpPY 3TOTO YPOBHS?

5. Kakue TexHMuUeCKHE CpEICTBA HAXOIATCA Ha TMOJEBOM YypoBHE? DYHKIUU ITHX
TEXHUYECKUX CPEICTB?

6. Kakue npoMblllIEeHHbIE CETH IEpelayd JaHHBIX HCIOJb3YIOTCS C MPUOOpaMH I0JIEBOIO
ypoBH:? [IpuBennuTe npuMep TEXHUYECKON peaan3aluy TaKuX CeTei?

7. Uro Takoe mapaMeTpUuYECKHMEe H3MEepUTeNbHble NpeoOpazoBaTenu? Kakue NpUHIMIIBI
MOJIOXKEHBI B UX paboTy?

8. Uro Takoe TreHepaTOpHble H3MepHUTENbHble mpeolOpasoBarenn? Kakue NpUHIMIIE]
MOJIOXKEHBI B UX paboTy?

9. Kakuie oCHOBHbBIE XapaKTEPUCTUKHU UMEIOT U3MEPHUTENbHBIE ITpeoOpa3oBaTean?

10. Kakue BuIBI TPOMEKYTOUHBIX IMpeoOpazoBaTesieidl UCMOJNB3YIOTCSA IS TMOIAKIIOYEHUS
MapaMeTPUIECKUX JTaTIUKOB?

11. Kakue ¢pyHKIIMU peann3yroTcsl ypOBHEM KOHTPOJLIEPOB?

12. lepeuncaure GyHKIMU YPOBHS AUCIIETUEPU3ALINY TTPOLIECCa.

13.Uro Takoe TrocygapcTBeHHas cuctema npubopoB? IlosicHUTE OCHOBHBIE pa3/elibl
Kanactpa?

14. Kakue CTpyKTypbl BEpXHErO YPOBHS YIPABJICHUS peaTu3yloTcs B HH()OPMAIIMOHHOA
YIPaBISIOUIUX KOMITIeKcax?

IIpakTuyeckue 3aJaHusi U BONPOCHI
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1. Kakue TexHMUYECKHE CPEACTBA MCIONB3YIOTCA A M3MEPEHUS TEMIIEpPAaTyp HarpeThbixX
Ten?

2. IlosicuuTe, KaKHe TUIIBI CTAHAAPTHBIX TEPMOIIAP UCIIOJIB3YIOTCS IIPU TOCTPOSHUHU CUCTEM
yIpaBIeHUsS HArpeBoM?

3. Kakyroo KOHCTPYKIMIO HUMEIOT HHAYKTHBHbIE mHpeoOpasoBarenu? IloscHute o0sacTb
NpUMEHEHHs  HMHIYKTUBHBIX  mpeoOpasoBareneil. IlpuBenmuTe mpumep  HCHOIB30BAHUS
MHIYKTHUBHOTI'O ITpeoOpa3oBaTess

4. Ilosicuure paboTy HEYpaBHOBELIEHHOTO MOCTa MOCTOSIHHOrO Toka. Kak mpousBogutcs
pacyeT BBIXOJHOI'O CUTHaJIa HEYPaBHOBEILIEHHOIO MOCTa IIOCTOSTHHOTO TOKa?

5. Kakoii nmopsaok npoBeieHus1 KOH(UTIYpUPOBaHMsI U HACTPOMKa MaHeu oneparopa?

6. 3anuiuTe QyHKIUIO IBYXIO3UIMOHHOTO PETyIUpOBaHHMS

7. 3anumute Qynkuuto [TU]] perynuposanus. [Ipeacraspre peanuzanuto ynkuun [T1]]
pEryIrpOBaHUs B BUIE OJIOK CXEMBI aJITOPUTMA C OTPAaHUYCHUEM UHTETPATbHON YaCTH
perymnsaTopa.

8. Ilokaxkute, ¢ MCIIOJIB30BAHUEM KAaKUX CTaHAAPTHBIX MPOTrPaMMHBIX (PYHKIIHUN
peanusytorcs [TU]] perynstopst B koHTposiepax SIMATIC?

9. 3anummuTe QyHKINIO TPEXITO3UIIMOHHOTO PETYsATOpa ¢ 30HOM Bo3Bpara. [IpencraBpre
OJI0K-CXeMy aIrOpUTMa pean3aluy (yHKIHUN TPEXIO3UIIMOHHOTO PErysiTopa ¢ 30HOH BO3BpaTa.

10. BrblbepuTe TEXHHUYECKHE CpEACTBAa JUIsl MOCTPOEHHUS CUCTEMBbl YIpPABIEHUS B

COOTBETCTBUHM C 33JaHHOM (PyHKIIMOHAIBHON cxeMoil. O60CHYHTE BEIOOP TEXHUUYECKHX CPENICTB

Cucrema ynpaBlieHUsl TEMIIEPATypol B 30HE HarpeBaTeIbHOM Meun
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12. ChopmupyiiTe anropuT™M pacueTa yrnpaBisIFONIETo Bo3aeHCTBUS B cooTBeTcTBUU ¢ [T /]
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Oyenounvie cpedcmaa
uUHOUKamopa KOMNnemeHyuu
3aKOHOM PETYIHPOBAHMUS.
13. Peamumsyiitre anroput™m [IM/I-perynupoBanusi B MHporpamMme TEXHOJIOTHYECKOTO
koHTposuiepa SIMATIC S7.
14. ChopmupyiiTe HEOOXOMUMBI TETU IS TIEpeadydl YHCICHHOW MEepEeMEHHOW Ha IaHeh
oneparopa B TIA PORTAL
IK-1.2 Bri0upaeT onTuManbHYIO CTPYKTYPY Teoperuueckne BONPOCHI

ACY TII ¢ yuerom TpeboBaHUil K
UCTIOJIB3yeMOMY 00eCTIeueHUI0

1. Kakue ¢pyHKIMHU BBIIOIHIIOT MOJYJIM aHanoroBoro BeioAa? [Ipusenure CTpykTypy
MOJ1yJIsSl aHAJIOTOBOT'O BBIBOJIA.

2. Kakoil npyHIKI MOJI0XKEH B OPMHUPOBAHUE CTPYKTYPhl TEXHUUYECKUX CPEJCTB
ABTOMATU3UPOBAHHOW CUCTEMBI YIIPABJICHUS?

3. JIns KakuXx Lesel ciryaT MyCKoBble ycTpoicTBa? Kakue TUIIbl TyCKOBBIX YCTPONCTB
MOJIYYMIIN PACIPOCTPAaHEHUsI B CUCTEMAX YIIpaBJICHUS?

4. Kakue QyHKIIMU peain3yroTcs maHeasiMu oneparopa? Jns kakux mneneid B ACY TII
MCIIOJIB3YIOT TIaHEJH orepaTopa?

5. Kakue XapakTepUCTHKHU SBISIOTCS OCHOBHBIMH JUISL AJIEKTPUUYECKUX HCIIOJHUTEIbHBIX
ycrpoiicTB? Kak mnpousBecTd BbIOOp AITHX XapaKTEPUCTUK IPU TMPOEKTUPOBAHUS CHCTEMBI
yIpaBieHus?

6. UYrto BXOAUT B COCTaB MMKPOIPOLECCOPHOW CHUCTEMBI MCIONb3YEMOH B cHUCTEMax
ynpasneHus? Kakoe Ha3Hau€HUE OTIENbHBIX MOAYJIEH MUKPOIIPOLIECCOPHON CUCTEMBI?

7. YTo Takoe KOHTPOJJIEPhI BHEIIHUX YCTPOICTB?

8. Ilpunnumel obmeHa uudpoBoit uHopManueldd B MHUKPONPOLECCOPHBIX CHCTEMAX
YIIpaBJICHUS ?

9. Buael cxeM npH IPOEKTUPOBAHMM CUCTEMBI ynpaBieHusa. Kakue nenu craBsTcs NpH
MPOEKTUPOBAHUU CXEM Pa3IMUHbIX BUIOB?

HpaKanecmle BOIIPOCHI U 3aJaHUA
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1.IlpuBeaute cxemy BHEIIHUX COCAMHEHMH AUCKPETHBIX AAaT4yuKoB. Kakas 0coOGeHHOCTH
[OJIKJIFOUEHUS TUCKPETHBIX JaTYMKOB K YCTPONCTBAM JIUCKPETHOrO BBOIA?

2.1lpuBeauTe cxemMy BHEUIHUX COEIMHEHHH JUCKPETHBIX HCIOJHUTEIBHBIX YCTPOMCTB.
Kakast 0coOeHHOCTh MOAKIIIOYCHHS JUCKPETHBIX HArPY30K K YCTPOMCTBAM JMCKPETHOTO BBIBOAA?

3.Kakue Tunbl TaJlbBAHUYECKON pPAa3BSI3KUM HCIOJIb3YIOTCS B MOAYJSAX BBOJA BBIBOJQ
QHAJIOTOBBIX U JUCKPETHBIX CUTHAIO0B?

4.Ilosicaute pabOTy MHEBMATHYECKMX HCIOIHUTEIBHBIX ycTpohcTB. [lpuBenurte cxemy
MeMOpaHHBIX UCIIOJTHUTEIbHBIX MEXaHU3MOB.

5.Kak ocymectBisercss peryJiupoBaHUE CKOPOCTH HCIHOJHUTEIbHBIX MEXaHU3MOB C
AIIEKTPUYECKUM JBUTATEIEM IOCTOSIHHOIO TOKAa MU aCUHXPOHHBIM mnepemeHHoro Toka? IlpuBenute
[IpUMEP PEryJupOBaHUsl CKOPOCTH

6.IlpuBeauTe cxemy BHEIIHMX COEAWHEHHHA IUCKPETHBIX IaT4ukoB. Kakas 0coOeHHOCTh
MOJIKJIFOUEHHUS] TUCKPETHBIX IaTYMKOB K YCTPOMCTBAM JUCKPETHOTO BBOIA

I1K-1.3

Pa3pabatbiBaeT TeXHUYECKOE 3aJaHUE
Ha pa3paboTky mpoekta ACY TII

Teopernyeckne BONpochl

1. Kakue 3amaun pemaror SCADA — cucremsl npu npoektupoBanuu ACY TII? Kaxuel
3anaun pemarTcss SCADA cuctemaMu B MpoIiecce yrpaBieHus MPoIeccom?

2. Kakue Buabsl oOecneyeHHs (IPOrpaMMHOTO M almapaTHOr0) MHCHOJB3YIOTCA MpU
MPOEKTHPOBAHUH TIPOTPAMMHO-ANIIAPATHBIX KOMIUIEKCOB CHCTEM aBTOMATHU3aLNHU?

3. Kakue Tpe6oBaHMs B COOTBETCTBUU CO CTaHIAapTaMH MPOEKTUPOBAHUS MPEIbSABISAIOTCS
K TEXHHUYECKUM (anmapaTHbIM cpenactBam) ACY?

4. Kakue TpeOoBaHUSI B COOTBETCTBHH CO CTaHAAPTAMHU MPOEKTUPOBAHUS MPEABABIISIOTCS
K IporpaMMHomMy obecrniedennio ACY?

5. Kakumu QyHKIMSIMU TOTDKHBI 00J1aaTh CPECTBA TMArHOCTUKY TEXHUYECKUX CPEICTB
ACY 1 KOHTpOJISI Ha JOCTOBEPHOCTh BXOAHOM HHpOopManu?

6. Kakne TexHHUYecKre Cpe/ICTBa BKIIOYAET TTOJIEBOM YPOBEHb CHUCTEMBI YIIPABJICHUS?

7. C mMOMOIIBI0 KaKUX CPEJICTB MPOUCXOIUT HH(HOPMAIIMOHHOE 00bEIMHEHHE 2JIEMEHTOB

YPOBHSI yIpaBieHus?
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IIpakTHYecKkue 3aJaHUS U BONPOCHI

1. Ilepeuucnure stansl npoektupoBanus ACY TII. Omnpenenure cocTaB MPOEKTHBIX
paboT KaXJI0To dTarna.

2. Bemonnute npoektuposanue cBa3u napamerpa PLC co SCADA Wonderware Intach/
[lepeuncnute mosst Tera, €Ciy MapaMeTp MPeaCcTaBiIsieT co00H YNCIIOBYIO BeM4nHY 2 Oaiita

3. Bemonaute npoektupoBanue cBszu napamerpoB PLC Simatic S7 co Scada WinCC B
nakete TIA Portal

4. Bemonnute npoektupoanue napamerpa PLC Omron co SCADA Trace Mode

5. TlpousBemure NPOEKTUPOBAHHME MHEMOCXEMBI MpOIecca YIPaBICHUE HAarpeBOM B
SCADA TRACE MODE

6. Ilpom3BenuTe NPOCKTUPOBAHHE MHEMOCXEMBI IPOLIECCAa YIPABIEHUE PAaCXOIOM B
SCADA TRACE MODE

7. IlpousBenuTe MPOSKTUPOBAHNE MHEMOCXEMBI MPOIIEcca YIPABICHUS IPOU3BOACTBOM B

SCADAWiInCC

Aepecammuvie komnnexcol mexnuueckux cpeocms ACYTIT

IK-1.1 Ornpezernser HOMEHKIIATYPY Teopernyeckue BONpPoOChI
WH(GOPMALIMOHHBIX U YIIPABIISIONINX
CHUTHAJIOB aBTOMaTH3HpOBaHHOﬁ
CHUCTEMBI YIIpaBIIECHUS
TE€XHOJIOTHYECKHUM IPOLIECCOM

Kakue ocHOBHBIE XapaKTEPUCTUKH UMEIOT U3MEPUTENIbHBIE TpeoOpa3oBaTeu?
Hopmupyronue npeobpazoBarenu. [lonsaTue 06 yHHDUIIMPOBAaHHBIX CUTHAJIAX CBS3H.
[Tpeo6pazosarenu [THH, [THT. Pe3uctopHsie npeodpazoBaTesin TOKOB U HAIPSKEHU N
["anpBaHnYeCKas U30JALUA LENE UICTOYHUKOB U IPUEMHHUKOB YIEKTPUYECKUX CUTHATIOB
Knaccudukanus uaMepuTenbHbIX peodpa3oBaresieil, OCHOBHbIE TUIIbI U3MEPUTEIbHBIX
npeoOpaszoBareneit

CtpyKTypa KOHTYypa ynpaBjieHus. TeXHUUECKHUe CPeCTBA BXOAIINE B KOHTYpP YIPaBJIeHUS
7. CTpyKTypa TUIIMYHBIX MHUKPOIPOLIECCOPHBIX cucTeM. DyHKIIMOHATbHASL OpTraHU3aLuUs U
aJITOPUTM pabOTBI MUKPOITpOIIECCOpa

XapakTepHUCTUKH 3allOMUHAIOLINX yCTpocTB. CTPYKTypa 3allOMUHAIOLIETO YCTPONCTBA.
9. TlonsaTHe 0 KOHTpOJUIEpaX BHENIHUX YCTPOHCTB

arONOE

IS

o
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10. I'enepaTopHble U3MepHUTEIbHBIE TpeoOpa3zoBaTeay. OCHOBHBIE BU/IbI, 001aCTh IPUMEHEHUS.

11. ITapameTpuueckue u3MepUTEIbHBIE TpeodpazoBarenr. OCHOBHBIEC BU/IbI, 001aCTH
IPUMEHEHUS

12. Kak onpenenuTs HOPMHUPOBAHHOE 3HAYEHHWE BBIXOJHOIO CHUTHAlIa H3MEPHUTEIHHOTO
npeoOpazoBarers?

13. B xakux cinydasx TpedyeTcs UCIIOIb30BaTh MOCTOBBIE M3MEPUTEILHBIC CXEMBI?

14. Kax dopmupyercs HHPOPMAIIMOHHBIN curHall ¢ oObekTa ympasieHus? Ilokaxure myThb
dbopmupoBaHus HHPOPMALMOHHOTO CUTHAA.

15. Ilepeuncnure 3nemenTsl, Bxoasuue B cocraB AKTC nabopatopHoro kommiexca?

16. Kakue crioco0sl 60pbOBI C MOMEPEUHON MOMEXO0H HCIOIB3YIOTCS B HOPMHUPYIOIITHX
npeoOpa3oBaressix?

17. Kaxue ocnoBHble Buabl AL ncnonp3yroTcs B cucremMax nepegaun HHGOpMaMOHHbBIX
CUTHAJIOB?

18. INosicHuTe HyHKIMH OTJACITBHBIX 3JIEMEHTOB CTPYKTYPHOM CXeMbI KOHTYpa yIIpaBJICHUs?

19. Kakue Buibl pacueTHBIX SKBUBAJIEHTOB UCIOJIB3YIOTCS ISl pacueTa mpeoOpa3oBarenei,
MIPEJICTAaBICHHBIX KaK JABYXIOIOCHUKU?

20. IIpuBeauTe HKBUBAJIEHTHYIO CXEMBI ITpeoOpa3oBaTes ¢ "MIaBaouM" 3KpaHOM

HpaKTI/I‘IECKHe 3aJaHus 1 BOIMPOCHI

1.  Jlns uzonupyromero ycunutenss HCPL-7510 pexkoMeH10BaHHBINM Juana3oH BXOIHBIX
HanpsbkeHui -0.2 B < Vin < 0.2 B. /Inana3oH BXOJHBIX HAMPSDKEHUH, COOTBETCTBYIOLIMN MOTHOMY
pa3Maxy BbixoaHoro HanpsbkeHuss HCPL-7510 u nonnoi# mxkane ALIT mukpokonTposiepa -0.25 B
<V <0.25 B. Onpenenure 3HaueHue, noy4eHHoe Ha Boixoze 10-paszpsanoro AL s BxogHOTrO
HaNpsDKEeHUs u3onupytouero yeunutens Vin =-0.2 B.

2.  Yemy paBeH ¢a3oBblil casur mexxay cursanamu Uref n Usin CHHYCHO-KOCMHYCHOTO
Bpararonierocs TpanchopmaTopa mpu H3MEHEHHH yTJia ToBopoTa poropa oT 180 mo 270
rpaxycoB?

3. MuKpeMmeHTHBIH qatauk GpopmupyeT 60 nMIynpcoB Ha 000poT. B manenn nHANKanuu
UCTIOJIb3YyeTCsl MPSIMOM METOJT M3MEpEHUs YacToThl. Kakum JoymkeH ObITh MHTEPBAJI U3MEPEHUS
TuzM, 4T00BI MOJYYEHHOE 3HaYEHHE COOTBETCTBOBAJIO YaCTOTE BpallleHUs B 000pOTax B MUHYTY?

4.  3ona cpabatbiBanus potornekrpuyeckoro aaryuka tuna D BBO-M18-76K-5111-CA Ha
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crangaptHbId 00beKT 10—400 mm. Kakoli Oyner 30Ha cpabatbiBaHus 1J11 00bEKTa U3 YEPHOTO
MaTOBOTO KapToHa?

5.  Ecnu 30Ha cpabaTbiBaHUs MHAYKTUBHOTO AaTYMKa HA CTAHJAPTHBIN 0OBEKT COCTaBIIsAET 2
mM. Kak n3menunTces 3oHa cpabaThiBaHus HA 00BEKT OOJIbINEH MIomau?

6. PeanusyiiTe peneliHyro cXemy ISl JJOTHISCKON QYHKIUU Y =X1*Xo+X3*X4

7. llpousBeauTe pacdyeT MOrPEUIHOCTH Iepeladyd B TOKOBOM CHCTEME Iepeaayvu
HEIIPEpHIBHOTO CUTHANA, eCIM JUIHHA Kabems 10 KM, yAembHOe COmpoTHBICHHE yredkn Ro=10]
OM.

8. PaccumTaTh mapameTpbl HI€aTbHOIO HOpMHEpYoliero mnpeobpaszosartens [THH, mns
nojiyueHus: BbixogHoro curHaiza 0-10 B npu paboTe COBMECTHO C TEPMO3JIEKTPUUECKUM
npeodpaszoparenem rpagyupoku TIIP (B) B tuanazone 300 — 1600 C.

9. B cooTBeTcTBHM CO CXeMOH mpuBecTH Gopmynbl i pacuera Ex. ComporuBieHuem
JIMHUM CBSI3U IpeHeOpeyb
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A
R1 R2 TIM

0,0 % 030,
R3 : Unur UM
RI RI

R

10. IIpousBectu pacyer nenurens HanpspkeHue UBx=10B Ha UBsix=1 B ¢ yderom BiusHUS
comportuBieHuss Harpysky Ru=50 om. ComporuBnenus R1 u  R2 BeIOpare wucxons wus

MaKCHMaJIbHOTO TOKa NOTpedssieMoro oT uctouHrka curHana Imax=0,02 A.
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Rl Imax
UBX | I
Ru
Rz
UBBIX
O
IK-1.2 BriOupaeT onTUManbHYIO CTPYKTYPY TeopeTuveckue BONMpPOCHI

ACY TII ¢ yuerom TpeGoBaHuUi K
UCIIOJIb3YEMOMY 00ECTICUEHHIO

1. Yro Ttakoe osranoHHas Mojnenb kommyHukauuid OSI? Kakume ypoBHu wmozaenu OSI
HCIOJIB3YIOTCS B IPOTOKOJIAX MPOMBIIIJIEHHBIX CETEN?

2. Kakwne npeumyIiecTBa J1aeT HUCIOIb30BaHUE TIPOMBIIIICHHBIX CETEH B CHCTEMAax YIPaBJICHHUS

3. Jlns kakux Lenel UCToNb3YITCs MOBTOPUTENIN?

4. Kakue OCHOBHBIE JJIEMEHThl HMeeT cuctema npoektupoBanuss HMI g naneneit
oneparopa?

5. TlosicHuTe Ha3HAUEHUS U XapaKTEPUCTUKU MPOMBINIIEHHBIX ceTelt Tuma MODBUS

6. Kakue mpoMblllUIeHHBIE CETH MEpefayd JaHHBIX HCMOJIb3YIOTCS ¢ NMPUOOpaMH MOJIEBOTO

ypoBH:? [IpuBeauTe npuMep TEXHUYECKON peaTn3alii TAKUX CETe?

1. Kakoii mnopsmok pa3paboTKM MpOrpaMMbl 4YeJIOBEKO-MAIIMHHOTO HHTepdeiica mpu
UCIOJIb30BAHUY MaHesel onepaTopa?
2. Urto moHMMaeTcs MoJ| TepMUHOM «KOHpuUTypupoanue [TJIK»?

HpaKanecmle BOIIPOCHI U 3aJaHUA
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3. Kakue BuIBI MPOMEXYTOYHBIX MpeoOpa3oBaTeieil MCMIONb3YIOTCA Uil MOAKIIOYEHUS
apaMeTpUIeCKUX JaTYUKOB?

4, Kaxkue OCHOBHBIC IIATM CO3/IaHMS MPOEKTA ynpaBiisitomieii cuctembl Ha [TJIK?

5. Tloscuute, kakue (QYHKIMM BBIIOJHSIIOT MOIYIM aHaioroBoro BBoja? [IpuBemute
CTPYKTYPY MOJYJISl aHaJIOTOBOI'O BBOJIA.

6. Kak peanmusyercst KOHQUTYpUPOBAHHE U HACTPOIKA ITAHEIH OIlepaTopa

7. 3anumuTe Kaap 3amnpoca U oTBera Ha 3armpoc B cetd ModBus RTU npu nepenaun cByx
cioB uHpopmanuu ¢ ALII B cOOTBETCTBUU CO CTPYKTYpOil

|- Nopgava -l

| napa + H |
XonogHasa [opAayan

| BOAa BOAa |

| —> —> |

| TennoBon NyHKT |
[atuunk Jatunk

| TemnepaTypbl TemnepaTypbl |

| BoApl (0..100 C) Boapl (0..150 C) |

| |

B nHbOPMaLMOHHYIO CUCTEMY KOHTPOJIAl TENJIOBOrO MYHKTa

8. Ilpomsseaute pacmudpoBky kaapa coobmenus B cetu ModBus RTU? koropoe

MPCACTaBJIACT c000# OTBET Ha 3a11pocC
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ADU

Anpec

yCTpoicTBa

Kog, dyHKumM

Kon-Bo 6ant
[JaHHbIX

JaHHble 1

[aHHble 2

CRC

| 05 | 04 | 04 | 04 7F | 8D 68 | 85 01 |

\
PDU
3. lng cucteMbl YIpaBJICHUS MaHUIYISATOPOM CHOPMUPYHTE KOMAaHIY Ha MEPEeCTaHOBKY)
MexaHu3Ma, eCliu
Anpec Begomoro ycrporctsa — 0x0A
Kon ¢pynkuuu (urenue ganubix ux perucrpa) — 0xOF
Anpec peructpa — 0x0068
UYucno peructpos 3anucu — 0x0002
KomnuectBo Oaiit manaeix— 0x04
Hannsie 1 — 0x1388 (50 %)
Hannsie 2 — 0x2710 (100 %)
KonTponsnas cymma (CRC) — 0x0159

CTpyKTypa CUCTEMBI YIIPABJICHUS
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KoHTponnep
MaHUnynaTopa
(Ynpasnenue
NoJIOKEeHMeMm)

Peructp 104 Perunctp 105

KoHTponnep Modbus
(Bepgomoe ycTpolictBo [——CeTb ModBus——»|
Ne10)

KonTtponnep Modbus |
(Beayluee ycrpoiicTeo) |

\

neLy

I1K-1.3

Pa3pabatbiBaeT TeXHUYECKOE 3aJaHUE
Ha pa3paboTky mpoekta ACY TII

wn

IS

~

Teopernyeckne BONpochl

Kakue a1eMeHThl CHCTEMBI YIIPABIIEHUS BXOJISAT B COCTAaB KOMIUIEKCA TEXHUUECKUX CPECTB?
Kakyto cTpykTypy HMeeT KOMIUIEKC TEXHUUECKUX CPECTB Uil pa3pabaThiBaeéMON CHCTEMBbI?
Kakue TexHuueckue cpeicTBa peaau3yoT ypOBEHb YIPaBIeHUs?

Yro Takoe rocygapcTBeHHas cucreMa npudopos? [losicHuTe OCHOBHBIE pa3ienbl KajacTpa?
Kakoii mpyHIHNII 1T0JI0KEH B (POPMUPOBAHHUE CTPYKTYPhI TEXHUYECKUX CPEJICTB
ABTOMATU3UPOBAHHOW CUCTEMBI YIIPaBJICHUSA?

Kakue QyHkunu peanusyrorcs naHelIs MU oneparopa’?

Kakue cTpyKTypbl BEpXHEro ypoBHS YIPABICHUS Peau3yOTCsl B UH(OPMaIlMOHHO-
YIPaBISAIOLUUX KOMILIEKcax?

KakoB coctaB usmepseMbix U peryaupyemsbix Benuuu ['CII?

C kakoii espio co3aBajgach rocyJapCTBEHHAs CUCTeMa PUOOPOB U CPEJICTB
aBTOMAaTH3au’?

KakoBa cyTh npuHIIMna arperaTUpoBaHus?
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10.
11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

Kakue cymiecTBytoT BUibl COBMECTUMOCTH?

Ha xaxue rpymnmsl pa3aenstor rexandeckue cpeactsa I'CII mo pyHkmoHansHOMY
NpU3HaKy?

Kakue ycinoBHble 0003HaueHHS UMEIOT oTAenbHbIe neMeHThl AKTC Ha cTpykTypHOI
(GyHKIIMOHATBHOM cxeme?

Kak npousBoauTcs NOAKIIOUEHUS! UCTIOTHUTEIbHBIX YCTPOMUCTB K MOJYJISIM BBIBOJIA
YIPaBJIAIOLIET0 KOHTpoJuiepa?

Kak npousBoautcs B3auMOJEMCTBIE MEXAY OTJAEIbHBIMU TEXHUUECKUMH CPEICTBAMU B
cucreme?

Kak mpou3BoanTCs MOAKIIOYEHNE TUCKPETHBIX TaTYNKOB K II(PPOBBIM MOIYIISIM
YIPaBJIAIOLIET0 KOHTpOJLIepa

Kakue TexHuueckue cpesicTBa peaanu3ytoT YPOBEHb YIIpaBICHUS?

[TpuBenuTe cXeMy BHEIIHUX COCIUHEHNH IMCKPETHBIX 1aTunKoB. Kakas ocoGeHHOCTh
MOJIKJIFOUEHUS TUCKPETHBIX JaTYMKOB K YCTPONCTBAM JIMCKPETHOrO BBOIA?

[IpuBennuTe cxeMy BHEIIHUX COEAMHEHUN JUCKPETHBIX NCIIOJHUTENBHBIX yCTpOoUcTB. Kakas
0COOEHHOCTh

Kak ocymecTsisieTcs peryJinpoBaHie CKOPOCTH UCTIOJTHUTEIBHBIX MEXaHU3MOB C
AIIEKTPUYECKUM JIBUTATEJIEM TOCTOSSHHOTO TOKA M ACHHXPOHHBIM MTEPEMEHHOI0 TOKa?
[TpuBenuTe npuMep peryaupoBaHUs CKOPOCTH MOJKIIIOUEHUS AUCKPETHBIX Harpy30K K
YCTPOMCTBaM JTUCKPETHOIO BbIBOA?

Kak opranusyercs raibBaHHYECKas pa3Bsi3ka CUTHAJIOB B MOZYJISIX aHAJIOr0BOI'O BBOJA —
BEIBOJZIA?

Yro Takoe rocynapcTBeHHas cucreMa npubopon? IloscHuTe OCHOBHBIE pa3zeibl KajacTpa?

HpaKanecxne 3aIaHUA U BOIIPOCHI
1. OHpe,Z[CJ'II/ITC COCTaB KOMIUJICKCA TCXHUYCCKHUX CPCACTB 110 (I)YHKHHOH&HLHOﬁ CXEMC
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2. OnpenenuTe cOCTaB TEXHUYECKUX CPENICTB IO CTPYKTYPHOM CXEMe KOHTYpa
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O6beKT ynpasneHus
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Aemomamus’upoeaHHoe npoekmupoearnue cucmem ynpaeieHus

I1K-1.3

Pa3pa0aTbiBaeT TEXHUYECKOE 3aJaHME
Ha npoektupoBanue ACY TII

Teopemuueckue 80npochwi:
1. TlpeanocwiaKy CO3AaHUS CUCTEM aBTOMATU3MPOBAHHOTO MPOEKTUpoBaHus. McTopus
pa3BuTus U coppemenroe coctossaue CAIIP.

2. TIpoexTupoBaHne Kak 0OBEKT aBTOMATH3AIIHH.

OcHOBHBIE CTaHIAPTHI 1 HOPMATHUBHBIE JIOKYMEHTHI aBTOMAaTU3aLUN IPOEKTUPOBAHHUS.
IloHsATHE MHKEHEPHOTO MPOEKTUPOBAHUS.

Ocnosubie nenun CAIIP.
CucTeMHbIN MOAXO0 K TPOEKTHPOBAHUIO.

HpI/IHI_II/IHLI CUCTEMHOTO IToaAxoaa.

ITonxopl K MPOEKTUPOBAHUIO.
Konnenmuu pazpadorku CAIIP.

lO Ocuosnble npuHLUIbl co3nanus CAIIP.
11. Buenpenne CAIIP.

© oo N o0 ~w
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12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23.

24.
25.

26.
27.

28.
29.

30.

31.
32.

33.

CocraB npoekTta

Craguu npoeKTUPOBaHUS.

YpOBHM IPOEKTUPOBAHMS.

OtaInbl IPOEKTUPOBAHUS.

3aaqy, pelaeMple B IPOLIECCE MPOEKTUPOBAHUS.

@DyHKIHMOHAIBHAS CTPYKTYpPa CUCTEMBI aBTOMATU3UPOBAHHOI'O TPOEKTUPOBAHMSL.
Crpykrypa CAIIP.

Bunsr obecrieuenns CAIIP.
Knaccudukanus CAIIP.

Cucrembl aBroMaTu3upoBanHoro npoekruposanus (CAD/CAE/CAM) u ynpasieHus
JKU3HCHHBIM [uKIoM u3aeauii (PDM\PLM).

Kpurepuu Beidbopa CAIIP.
CkBo3snble CATIIP. ®ynkiun, xapakrepuctuku u npumepsl CAE/CAD/CAM-cucrem.

DKCHEPTHBIE CUCTEMBI.
IMTousatue o CALS-TeXHOIOTHH.

BupryanbHble TPpOU3BOJCTBA.
KoMIutekcHbIe aBTOMAaTU3UPOBAHHBIE CHCTEMBI.

ABTOMaTH3MPOBAHHBIE CUCTEMBI yrpaBieHus npeanpustuamu (ACYII).
PasnoBugnoctn ACVYIL

XapaxTepHble oco0eHHOCTH coBpeMeHHbIX ACVYIL.

Oynkuuu ACY TIL
Cucrembl TucneT4epcKoro ynpasieHus 1 coopa gaHHbIX (SCADA-cuctemsl).

TeH)IeHHI/II/I Pa3BUTHUA TEXHUYCCKUX CPEACTB CUCTEM JUCIICTYCPCKOr'O yIIpaBJICHUA.
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Tecm Nel — «llenu, 3anaun, GyHKIIUU, OCHOBHBIC TIOHSTUS U onipeaencHuss CAIIPy»
IIpumep BOIpoCOB TECTA:!
Ne 1. CAIIP - 37o0:

— KOMIUICKC CPCACTB aBTOMATU3AlIMU ITPOCKTHUPOBAHUS, CBA3AHHBIX C KOJIJICKTHUBOM
CIEINAJINCTOB;
— CHCTEMbI aBTOMAaTHU3alli{ IPOMBIIIUICHHBIX U3]ICIHIA;
— KOMILIEKC OpraHU3allMOHHBIX MEPOIIPUATHI HAIIPABICHHBIX HA YBEJITMYEHUE BBITYCKa
MPOTYKIIHH.
No 2. Ykaxurte BepHoOe yTBepaK/IaeHHe.

— CAIIP oObeauHsieT TEXHUYECKUE CPECTBA U TPOTPAMMHOE O0ecTieueHueE.
— CAIIP oObeauHsieT TEXHUYECKUE CPEICTBA, MATEMAaTHYECKOE U MPOrpaMMHOe oOecrieueHue.
— CAIIP o6beaunsieT MaTeMaTHUECKOE U MPOrpaMMHOe 00ecrieueHue.

Neo 3. dakTopamu ycnexa B COBpeMEHHOM NMPOMbIILIEHHOM NMPOU3BO/ACTBE ABJISIIOTCH:

— COKpallleHHE CPOKa BBIXOJa IIPOAYKIIUU Ha PBIHOK;
— COKpalIeHHe 3aTpaT Ha aBTOMATH3AIHIO TPOU3BO/ICTBA;
— CHWIKEHHE Ce0ECTOMMOCTHU MPOAYKIIUH.

Tecm Ne2 — «Knaccudukanus CAIIP»

[Ipumep BonpocoB TeCTA:
Ne 1. Ykaxurte npaBuibHoe onpeneaesue CAM-cucrem.

— aBTOMAaTU3UPOBAHHBINA MHKEHEPHBIA aHAIIN3 - IPOTPAMMHBIE POAYKTHI JUIsl UHKEHEPHOTO
aHaJIn3a CIIPOEKTUPOBAHHOTO U3JIEIIUS;

— aBTOMAaTU3MPOBAHHOE YEPUYEHUE, CUCTEMA aBTOMATU3UPOBAHHOIO YEPUCHHUS,

— IIpOrpaMMHBIEC IPOAYKTHI IS 3aJaHUs IPOU3BOACTBEHHBIX IIPOLIECCOB, UCIIOIb3YEMBIX IS
U3TOTOBJICHUS U3JENNS;

— CHCTEMBI YIIPaBJIEHUs MPOECKTHBIMU JAHHBIMH, UCITOJIB3YIOTCSI HAa BCEX ATarax
IIPOEKTUPOBAHMS, IO3BOJISISI OCYHIECTBIIATH PEKHUM KOJIJIEKTUBHOTO IIPOEKTHUPOBAHHSI.
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Ne 2. Ykaxurte npasuiibHoe onpenesenue CAD-cucrem.

— aBTOMAaTU3MPOBAaHHBIN MHKEHEPHBIN aHAIN3 - IPOTPAMMHBIE IPOIYKTHI JIUIsl HHKEHEPHOTO
aHaJM3a CIPOEKTUPOBAHHOIO M3/EIHS;

— AaBTOMATU3UPOBAHHOC YCPUYCHUC, CUCTCMA aBTOMATU3UPOBAHHOI'O YCPUCHUA,

— HOpOorpaMMHBIC ITPOAYKTHI JJIA 3alaHUA IPOU3BOJACTBCHHBIX ITPOLICCCOB, UCIIOJIB3YCMBIX IJIA
U3TOTOBJICHUS U3/IEIUS;

— CHUCTEMBI YIIPAaBJICHUA NPOCKTHBIMHA JAHHBIMU, UCITIOJB3YIOTCA HAa BCCX 3TAaIlax
MMPOCKTUPOBAHMA, ITO3BOJIAA OCYIICCTBIIATE PEKHUM KOJIJICKTUBHOT'O ITPOCKTUPOBAHUA.

Ne 3. Ykaxurte npasuiibHoe onpenesnenue CAE-cucrem.

- aBTOMaTI/I3I/IpOBaHHbII71 HH)KeHepHLIﬁ AHAJIN3 - IPOIrPaMMHBIC ITPOAYKTHI IJIA NHXKCHCPHOTI'O
aHalJIn3a CIIPOCKTHPOBAHHOI'O U3ACIIUA;

— ABTOMAaTHU3UPOBAHHOC YCPUYCHUC, CUCTEMA aBTOMATU3NUPOBAHHOI'O YCPUYCHMUS

— HIpOrpaMMHBIC MMPOAYKTHI UIA 3aJaHUS ITPOU3BOACTBCHHLBIX MPOLUECCOB, NCIIOJIb3YCMbIX IS
HU3TOTOBJICHUSA U3ACINUA,

— CHCTEMbI  yHpaBJICHUA TMPOCKTHBIMU  AAaHHBIMHU, HCIOJB3YIOTCAd Ha BCEX OJTallax
MPOCKTUPOBAHMS, ITO3BOJIAA OCYIHCCTBIIATh PEKHUM KOJIJICKTUBHOI'O ITPOCKTUPOBAHUSA.

na npoekmupyemou cucmemvl ynpasieHus npueecmu mpeboeanusi:
K COCTaBy, 00JIaCTH MPUMEHEHUS (OTpaHUYCHHS) U CIIOC00aM, UCTIOIB30BAHUS B CUCTEME
MaTeMaTHYECKUX METOJIOB U MOJEJIEH, TUIIOBBIX aJlTOPUTMOB U aJITOPUTMOB, TIOJIIEKAIITIX
pa3paboTke;
K COCTaBy, CTPYKTYpE M CITI0cO0aM OpTraHU3alliH JaHHBIX B CHCTEME,
K HHPOPMAIIMOHHOMY O0OMEHY MEXTy KOMIIOHEHTAMHU CHCTEMBI;
K WH(POPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMH CUCTEMaMHU;
M0 TPUMEHEHHIO CUCTEM YIIpaBIICHHsI 0a3aMy JJaHHBIX;
K CTPYKTYype Iporecca coopa, 00paboTKH, epeayul TaHHbIX B CUCTEME U IIPEJICTABICHUIO
JTAHHBIX;
K 3aIITe JAHHBIX OT pa3pyIICHUH MPH aBapusiX U COOSIX B DIIEKTPONUTAHUH CHCTEMEI,
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K KOHTPOJIIO, XpPaHEHHI0, OOHOBJICHUIO U BOCCTAHOBJICHUIO JAHHBIX;

K HE3aBHUCHUMOCTH MPOTPaMMHBIX CPEACTB OT Hcnoib3yeMbix CBT u onepaninoHHON cpe/bl;

K KauecTBY MPOTrPaMMHBIX CPEJCTB, a TaKXke K croco0aM ero ooecrnedyeHus u KOHTPOJIS;

10 HEOOXOAUMOCTH COTJIACOBAHUS BHOBb pa3padaThIBA€MbIX IPOTPAMMHBIX CPEACTB ¢ (OHIOM
QITOPUTMOB U IIPOTPAMM;

K BUJaM TEXHUYECKUX CPEACTB, B TOM YUCJIE K BUJIaM KOMILIEKCOB TEXHHUUECKHUX CPECTB,
MIPOTPAMMHO-TEXHUUECKUX KOMIUIEKCOB U IPYTUX KOMIUICKTYIOUIUX U3EIHH, TIOMyCTUMBIX K
HCIIOJIb30BAHUIO B CUCTEME;

K (yHKIIMOHAIBHBIM, KOHCTPYKTUBHBIM H SKCILTyaTallMOHHBIM XapaKTEPUCTUKAM CPEJICTB
TEXHUYECKOTO 00ECTIeUeHHUsI CUCTEMBI;

K METPOJIOTHIECKOMY OOCCIICUCHUIO TEXHUYECKUX U TPOTPAMMHBIX CPEJICTB, BXOSIINX B
COCTaB U3MEPUTEIbHBIX KAHAJIIOB CUCTEMBI, CPEJICTB, BCTPOCHHOTO KOHTPOJISI, METPOJIOTUYECKOM
MIPUTOAHOCTH U3MEPUTENIBHBIX KAHAJIOB M CPEJICTB U3MEPEHUH, UCIIOJIb3YEMbIX IIPH HANAlIKe U
WCIIBITAHUSAX CUCTEMBI;

K TOYHOCTH U3MEpPEHUI mapaMeTpoB U (KUJIM) K METPOJIOTUIECKIM XapaKTEePUCTUKAM
M3MEpUTENbHBIX KaHAJIOB;

K METPOJIOTUYECKON COBMECTUMOCTH TEXHUUECKUX CPEIACTB CUCTEMBI.

s npoekmupyemoii cucmemul ynpasieHus:

— ONpEeAETUTh Ha3HAUYEHUE U 1IeJTU CO3/JaHNsl CUCTEMBI;

— TIPUBECTU KpaTKHe CBeleHUs 00 OO0bEeKTe aBTOMATH3allMd WM CCBUIKM Ha JOKYMEHTHI,
coJiepalle Takyro HH(OopMaIuio;

— TPUBECTH CBEACHUS 00 YCIOBUSX OKCIDIyaTalkd OOBEKTa aBTOMATH3AlMA |
XapaKTEPUCTHKAX OKPYKAIOIIEH CPE/IbI,

— TIpuBecTH TpeOOBaHMA K CHUCTEME: K CTPYKType U (PYHKIMOHMPOBAHUIO CHUCTEMBI, K
YHUCICHHOCTU U KBAJM(PHUKAIIMU ITePCOHAIa CUCTEMBI U PEKUMY €ro paboThl, K HaJIe)KHOCTH,
K 0€30MacHOCTH, K AKCIUTyaTalllH, TEXHHYECKOMY OOCITY)KHBaHUIO, PEMOHTY U XPaHEHHIO
KOMIIOHEHTOB CHCTEMBI, K XapaKTepHUCTHKaM B3aWMOCBS3€H CO3/1aBaeMOW CHUCTEMBI CO
CMEKXHBIMH CHCTEMaMH, TPEOOBaHHS K €€ COBMECTHUMOCTH, B TOM YHCJIE YKa3aHHs O
cnocobax obmeHa wuHpopmanued, K pexumaMm (YHKIHOHMPOBAHUS CHUCTEMBI, K
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YHCIEHHOCTHU TepcoHana (monb3oBareneil) AC, k kBanudUKalMK epcoHana, MopsaKy ero
MOATOTOBKU U KOHTPOJIS 3HAHUM U HABBIKOB U T.1.;

— mpuBecTH TpeOoBaHMs K PYHKUIHAM U 33Jja4aM, BBITIOJIHIEMbIM CUCTEMOM;

— COCTaBUTH IE€peueHb CTaJMil U ITAroB padOT MO CO3JAHHUIO0 CHUCTEMBI B COOTBETCTBUH C
I'OCT 24.601, cpoku uX BBITTOJIHEHHS, IEPEUEHb OpraHu3aIiil - HCTIOJHUTENEH padoT;

—  ONPENETUTH MOPSAIOK KOHTPOJISI U MPUEMKH CUCTEMBI;

— TIPUBECTU TMEPEYEHb OCHOBHBIX MEPOMNPHUSATHNH U HMX HCIOJHUTEICH, KOTOpBIE CIEemyeT
BEITIOJTHUTH IPH TIOJITOTOBKE 00BhEKTa aBToMaTH3aIuu K BBogy AC B JeiicTBuE;

— TpuBECTH TpeOOBaHMS K TOKYMEHTHPOBAHHUIO.

IIpakmuueckoe 3a0anue:

[IpakTHyeckoe KOMIUIEKCHOE 3aJjaHue BKJIIOYAET B ce0sl pa3padOTKy TEXHUYECKOTO 3aJaHus
10 CO3/IaHUIO JJAOOPATOPHOTO CTEHA C KOMITJIEKCOM TEXHHUYECKUX CPEICTB.

[Tpumep temsel: «TexHudeckoe 3aaaHue (MPOEKT) Ha pa3pabOTKy JIAOOPATOPHOTO CTEHAA C
KOMITJIEKCOM TEXHUYECKUX CPEJICTB PETYIUPOBAHHS pacxoja JUIsi CTYACHTOB AJIEKTPOTEXHUIECKHX|
M TEXHOJIOIMYECKHX CIEUAIbHOCTEH 10 KypcaM aBTOMaTH3allMK TEXHOJIOITMYECKUX MPOLIECCOBY.

Texnunueckoe 3ananue BoinosHsgercs Ha ocHoBe 'OCT 34.602-89 u odopmisiercs B BHE
MUCHbMEHHOTO OTYeTa ¢ COONIOIEHUEM CTaHAApPTOB MO O(GOPMIICHHIO TEKCTOBOM YaCTH MPOEKTHOM
TOKYMEHTAIUH.

B rpaduueckoil yacTu TEXHHYECKOTO 3aJaHUsl HEOOXOJMMO C HCIHOJIb30BAHUEM MPOTrPAMMHOIO
nponykta AutoCad pazpaboraTh (YHKIHOHAIBHYIO CXEMY aBTOMATHU3aIllMd M MPUHIUIHAIBHYIO
HIIEKTPUUYECKYIO CXeMY Uil KOHTYpa YNpaBJiE€HUs B COOTBETCTBHMHU C 3aJaHHOM TeMol. CocTaBUTH
crieniukanuo 000pya0BaHHUS.

CxeMbl BBHIIONHSIOTCS B rpaguueckom pemakrope AutoCad wa ¢opmare Al ¢
coOuroIeHreM TpeOOBaHUI COOTBETCTBYIOIINX TOCYIAPCTBEHHBIX U OTPACIEBBIX CTAHIAPTOB.




Koo Hnouxamop oocmudicenus
uHOuUKamopa KOMNemeHyuu

Oyenounvie cpedcmaa

I[MK-2 — CnocoGeH MpUMEHSITH CPeCTBA KOHTPOJIS W PeryjiupoOBaHUsl TEXHOJOTHYeCKUX (PAKTOPOB MpH pa3padoTKe M peaju3alui CUCTEMbI
ABTOMATHU3UPOBAHHOIO YIIPABJIEHUS 0C000 CI0KHBIMY TEXHOJOTMYECKUMHM NMPOLECCAMH TEPMUYECKOIl U XMMHUKO-TEPMHYECKOi 00padoTKu

{ugpposvie cucmemvol ynpasienus

[1K-2.1 Onpenensier 001y 0 CXEMY CUCTEMBI
aBTOMATU3UPOBAHHOTO YIIPABICHUS
COIJIACcHO 3a7aHHOM cTpykType ACY
TTI u BBINOJIHSET €€ peannu3aIuio

CoNooA~RWNE

(==Y
o

[
|

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

Teopemuueckue 60npocwl 07151 NPOBEOEHUS IKIAMEHA:

OnpeneneHye NOHATUS «IUPPOBbIE CUCTEMBI YIIPABICHUS»

Hayka kak 00beKT KoMIbloTepu3anui. Cxema pannoHanbHON opranusanud HAP
OcHoBHbIe 3Tanbl pazpadbotku CAnY

Buner obecrieuenuss CAuY

Apxutektypbl CAnY. LleHTpanu3oBaHHas apXuTeKTypa

Apxurektypsl CAuY. [leneHTpann3zoBaHHasi apXUTEKTypa

Apxutektypsl CAnY. MHOroypoBHeBast apXUTEKTypa

Knaccugukaius KOMIBIOTEPHBIX TEXHOIOTUN. TEXHOIOTHH CUCTEM PEATHbHOTO BPEMEHH
Knaccugukaiius KOMIBIOTEPHBIX TeXHONIOTUH. CeTeBble TEXHOJIOTHH

. Kimaccudukanuss KoMIbIOTEpHBIX TEXHOJIOTHI. KOMIIBIOTEpHBIE TEXHOIOTHH B3aUMOJICHCTBUS C

YCJIOBCKOM-OIICPAaTOPOM

. Knaccudukanus KOMNBIOTEPHBIX TEXHOJOTWH. TEXHOJOrMH MPOrpaMMHO-TEXHUYECKHX

KOMILIEKCOB
Knaccugukanus KOMIBIOTEPHBIX TEXHOJIOTHHA. TEXHONIOIMM KOMIBIOTEPHOTO (TEXHUYECKOIO)
3peHus

TeXHONIOrnM NHTEIIEKTyalIbHbIX CeHCOPOB. [lacCuBHBIE U aKTHBHBIE CEHCOPBI.

TeXHOIOrMHM NHTEIIIEKTYAIIbHBIX CEHCOPOB. CEHCOPHO-KOMIIBIOTEPHBIE CUCTEMBI.

TexXHONIOrnu NHTEIIEKTYalIbHBIX CeHCOPOB. [I0HATHE HHTENIEKTYabHOTO CEHCOPA.
TexHOJIOrMM MHTEJUIEKTYaJIbHBIX ceHCOpoB. Kitaccudukanys HHTEUIEKTyaaIbHbIX CEHCOPOB.
ACY TII n nucneTdepckoe yrnpaBlIeHHE

KoMMOHEHTHI cucTeM KOHTPOJIS U YIIPaBJIEHUS M X Ha3HAUEHUE

Pa3pabotka npuknanHoro nporpamMmmaoro odecriedenust ACY: BbIOOp MyTH U HHCTPYMEHTapHUsI
Tepmunsl «SCADA-cucrema» u «<SCADA-naker»

Opraamzanus ¥ ocCHOBHBIC GyHKIMU coBpeMeHHBIX SCADA-makeToB

Koutpomnep OBEH IDIK110: ammapathHeie ocoOeHHoctH, monkmtodeHue K [IK. Ilonstue
Target-aitna

Cpena nporpammupoBanust CoDeSys. OcnoBHble mpuHIUIEI cTangapra MOK 61131-3.
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24. CTpyKTypa IpoeKTa B cpee nporpammupoBanus CoDeSys.

25. SI3pIkM IporpamMMupoBaHus nporpamMmmuoro komriekca CoDeSys. S3bik IL (Instruction list)

26. SI3pIKK TIpOorpaMMHUpPOBaHUs MporpaMMHOro komiuiekca CoDeSys. SI3bik peneiHO-KOHTaKTHBIX|
cxeMm (LD)

27. SI3pIKM  TIpOrpaMMHUpPOBaHUS TporpaMmHoro komiuiekca CoDeSys. S3pIk (yHKIIMOHATBHBIX|
0s10x0BbIX auarpamm (FBD)

28. SI3pIkM TIPOTPaMMHUPOBaHUS MPOrpaMMHOro komiuiekca CoDeSys. SI3bik mociieoBaTebHBIX|
dyukroHanbHbIx cxem (SFC)

29. SI3pIkM  mporpaMMHpOBaHUsS ~ IporpamMmHoro  komiuiekca  CoDeSys.  HempepbiBHBIG
¢yuknoHanbHble cxembl (CFC)

30. Busyanuzauus B CoDeSys

1. Pa3zpaborarh mporpaMMmy CHUCTEMBI YIpPABIEHUS TEILIOTEHEPATOPOM, MPEAYCMOTPETh €€

BU3YIU3ALAIO
' BbIXNOMNHbIE
‘ rasbl
6
3 4 TENNbIN
TONNMBO . — BO3AyX
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[Tpu naxxatun Ha kHonky ITYCK, 3ByuuT npenynpeanTenbHas CUTHAIU3AIMs U 3aIlyCcKaeTcs
OCHOBHOI BEHTWJIATOP Teruioro Bozayxa 1. Ilocne 3amycka OCHOBHOIO BEHTHJITOPA, BKIIIOYAETCA
TOIJIMBHBINA BEeHTWIATOp 2 Ui npoAyBku (10 c). 3aTtem BkiItOYaeTcs TOMJIMBHBIN COJIEHOMTHBIN
KJarnaH 3 ¥ TOIJIMBHAs CMECh 3aKauMBaeTcsl B Kamepy cropanus (5 c). CpabareiBaeT 3amaibHas
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cBeda 4 (4 c). Pene nnameHu 5 KOHTpoJIMpPYET HATMYKE [IJITAMEHH.

Ecnu nnams He MOSBWIOCH B T€UEHHUE S5 C., IPOLECC PO3KUIa BBIIOJHAETCS emie pas (c
MpoyBKH Bo3ayxoM 15c¢.). [Ipu moBTOpHOM He3amycke arperara BKJIIOYaeTcs NMpoJyBKa 1MHH. U
aBapuiiHas curHanuzanus. [Ipy HopMaabHOM 3alycKe arperara, CucTeMa J10JKHa KOHTPOJIMPOBATh
TEeMIEepaTypy BO3JlyXa Ha BBIXOJE TepMmorpeoOpa3oBaTeneM 6 U U3MEHSATh CKOPOCTb BpPAIICHUS
TOTUIMBHOTO BeHTHIsATOpa 2. [Ipn ocTaHOBKE arperaTta, mpoayBKa JOJIKHA OCYIIECTBIATHCA J0 TEX
Mop, MoKa TeMIieparypa He ynaaet HUKe Tmin.

2. Pazpaborare mporpaMMmy CHCTEMBI yIpaBlIeHHS OyHKepaMH H  TPaHCIOPTEPOM,
IIPEAYCMOTPETh €€ BU3YaTIU3aLuI0

N

U U

6

3epHO MoCTynaeT Ha TpaHcnopTep 4 yepe3 oAHy U3 3aABWKEK 1,2 wiM 3 WM BCE BMECTE
(BBIOOD 3aIBMKKH TTPOU3BOAUTCS OMEPATOPOM) U Jajiee JU00 B TEIEKKY 7 THO0 HA APOOMIKY 5 U
manee B OyHkep 6. Cxema JIoJKHA OTKJIHOYAThCs IpU cpabaThIBAHUU JAaTYMKa YPOBHS B OyHKepe 6
HJIN ITpU Cpa6aTI)IBaHHI/I JaTyuKa OJaBJICHUA 1101 TEJISKKOH.

3. Paspaborare mporpamMmy CHCTEMBI YIPaBICHUS pacHpeiesieHHEeM IMXTOBOTO MaTephaa,
IIPEAYCMOTPETH €€ BU3YaTIU3aLHAI0
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[IpoxykT Ha mIaTGOPMEHHBIA pa3laTYMK IIMXTOBOTO MarepHaja IMOAAETCs 3arpy304HbIM
TPAHCHOPTEPOM 2 M HIHEKOBBIM J03aTOpOM HIMXTHI M3 OyHkepa 1. IlmatdopmenHslii pa3gaTduy|
HAaYyMHAET JBW)KCHHME IIOCJIE€ TOr0, KaKk Ha HEro najaer mnepsas nopuus kopma. Ilpum stom
TpaHcnopTep 3 aBWXKercs BmpaBo. [lpm Hae3ge Ha KOHEUHbIM BbIKmouaTenb SQ1  kopM
cOpaceiBaeTca B OyHKepbl U  TpaHCHopTep ocTaHaBiuBaercs. OOpaTHOe  JBUKCHHE
M1aTOPMEHHOTO pa3JaTudka HAYMHAETCS 4Yepe3 OAHY-ABE CEKYHIbI, MPU 3TOM IMPOHUCXOJUT
3arOJIHEHHE BTOPO MOJOBUHBI IIaTPOPMEHHOTO pa3aaTyuKa.

Uepe3 BBIAEPKKY BPEMEHHU JOJDKHO MPOM30MTH OTKIIOYEHHE IIHEKOBOIO J103aTOpa IWIUXTHI, 4
OCTAaTKOB HIMXThI HA 3arpy30YHOM TPAHCIIOPTEPE 2 TOJKHO XBATUTH JJIs 3alIOJIHEHUS OCTaBLIEHCS
yacTu ¢poHTa WUXTHL. [Ipy Hae3ne Ha KOHEUHBIM BhIKIOYAaTENb SQ2 MPOMCXOAUT cOpachIBaHUE
KOpMa BO BTOPYIO TOJIOBUHY OYHKEpPOB M OTKJIIOUeHHe Bcell cxembl. COpoc kopma B OyHKEpBH]
MPOM3BOJUTCS IUTY>KKOBBIMU cOpachIBaTEISIMHU.

I1K-2.2

Bribupaer cpeactBa KOHTPOJIS U
PETYIUPOBAHHS TEXHOJIOTHIECKUX
(akTOpOB COIJIACHO TPEOOBAHUSIM

Jlnst o6bekTa yrpaBJieHusl ¢ 3aJaHHBIMU TTapaMeTPaMH:
1. Tlpoussectu ananu3 CAY, onpenenus peryaupyeMbiid mapameTp (mapaMeTpbl) BOZMYIIAIONINE
U YIIPaBIISIIOIINE BO3JIEHCTBUSA
CoctaBuTth CTpyKTypHYyI0 cxemy CAY

no

3. CocTaBuTh MaTeMaTHueCKyt0 Mosienb CAY
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8.

PeanmzoBats B cpene CoDeSys Ha s3bikax IL, FBD, LD norudyeckoe BoipakeHUE 3aIaHHOTO
BUJIa, pa3paboTaTh BU3yaJn3alUIO:

Q0=10& ILVI2 &3
Ql=14&(14V16) &7
Q2=10VI1&I12&I3
Q3=I15VI4V16&]I17
Q4=10&I11VI2V I3
Q5=14&15& (16 V I7)
Q6=10& I1 &I12& I3
Q7=14VILVI2VI3
Q0=14&I5VI2&I3

QL=10&(11V I2) &3
Q2=15&I16VI2& I3

Q3=10&I11&I12& I3
Q4=10&11&14V I5

Q5=10& 11 VI2&]I5
Q6=10&I11VI2V I3
QU=14& 15V I2&I3

Q7=12 & I11VI3V 14

PeanuzoBats B cpene CoDeSys cuctemy ynpaBieHHs! OCBEIIEHHEM B KOMHATE, IPETYCMOTPETh
BU3YaIM3aIHIO.

PeanuzoBats B cpenie CoDeSys cuctemy ynpaBieHus: KOTIOM, NPEAYCMOTPETh BU3YaTU3ALIMIO.
PeaimmzoBats B cpene CoDeSys cucteMy ynpaBieHUsi HACOCOM C 3aJIEPKKOM MO BPEMEHH,
MPEAYCMOTPETh BU3YAITH3ALIUIO.

PeaimmzoBats B cpene CoDeSys cucteMy mokapHOW CUTHAIU3AIUU B 3JaHUHU, IPETYCMOTPETH
BHU3yaJIN3aIHIO.

NN N N N N N N N N N VR N

Cucmemoi YnpaeieHusl l’lpOuSGOdCﬂ’lGOM, mexHoso2uell U Kayecmeom

I1K-2.3

Onpenensiet 3¢ HeKTUBHOCTH
peanu30BaHHONW CHCTEMBI

1.

Teopemuuecxue 80npoCol:
IlousiTue uHTET PUPOBAHHBIX CUCTEM YIIPABJICHUA IPOU3BOIACTBOM
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ABTOMATHU3UPOBAHHOI'O U
ABTOMATHYCCKOI'O YIIPABJICHUA
TEXHOJIOTHYCCKHUM IIPOLECCOM

BOo~NoOR~WD

31.

0.
. CoctaB FMS
12.
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14,
15.
16.
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19.
20.
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24,
25.
26.
27.
28.
29.
30.

OO01as xapakTepuCcTHKa MHTETPUPOBAHHBIX CUCTEM ONEPATUBHOIO YIIPaBJICHUSI IPOU3BOJICTBOM
XapakTepUCTUKH HHTETPUPOBAHHON CHCTEMBI YIIPABIECHUS TPOU3BOACTBOM

Orarbl BHEIPEHHsI MHTETPUPOBAHHOMN CHCTEMBbI YIPABICHUS IPOEKTAMU IPEAIPUITUS

[Monsitme MES

Cranmaptet MES

OcHouble 33129 MES

Oynkuuun MES-11

[Ipeumymectsa Bueapenust MES

[TousTie rUOKOI MPOU3BOACTBEHHOMU crcTeMbl (FMS)

[IpeumyiectBa u Henocrtatku FMS

CNC-mamuna

OcHoBHble TpUHLUIIBI paboTel FMS

YTto BXOJUT B CTPYKTYpPY cUcTeMbI oOecrieueHuss FMS?

Yem npezacranieHa HHGOpPMaIMOHHO-yIIpaBistonas yactb FMS?

[TonsiTue cuctemsl ynpasieHus pecypcamu npeanpusatus (ERP)

Cymnocts u ctpykrypa ERP

Mopnynu ERP

Knaccudukanus, Buabl, CTpyKTypa noHsATus coppemeHHo ERP-nmaTgopmel

Bunst ERP-cuctem ynpasieHus pecypcaMu IpeanpusThs

IIpakTHueckue NpenMylIeCcTBa CUCTEMBI YIIpaBIeHUs peanpustiuem kinacca ERP
VICTOYHHKM CTaTUCTHUYECKOW HH(POPMALIMU B MEHEPKMEHTE KauecTBa

CrnyuaiiHoe cOOBbITHE U TOHSTHE €0 BEPOATHOCTH

AKCHOMBI KJIACCUYECKON TEOPUU BEPOSTHOCTEN U UX CIIEJICTBUS

YcnoBHas BEPOSITHOCTh COOBITHS

IIpuMeHeHre OCHOBHBIX ITPaBUII TEOPUU BEPOSITHOCTEN B 3a71a4aX MEHEHKMEHTA KaueCTBa
IIpuMepsl caydaliHBIX BEIMYHH B 337a49aX MEHEPKMEHTa Ka4yeCTBa

JluckpeTHbIe cayvaiHble BETMYMHBI, PS/ paciipeaeseHust U QyHKIUS pacipeeneHHs
YucnoBble XapaKTEPUCTUKH TUCKPETHOM CIydallHOM BENWYMHBI (MaTeMaTH4YeCKOe OKUIaHHe,
JCTIEpPCHs, CPEHEKBAIPATHIECKOE OTKIIOHEHNE, MOMEHTBI)

HenpepriBHble ciiydailHble BEIMYMHBI, HMX (QYHKIMM pacupeleNeHus M IUIOTHOCTH
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32.

33.

34.
35.

36.
37.
38.
39.
40.
41.
42.

43.
44,

45.
46.
A7,

A8.

BEPOSATHOCTEM.

YucnoBble XapakTEpPUCTUKM HENPEPBIBHOM CIydyallHOM BEIMYMHBI M MX CBOWCTBA. 3aKOHBI
pacupeneneHus — CIydalHbIX  BEJIMYMH, HCIIOJIb3YEMble B  YIPAaBICHUUM  KayeCTBOM:
(OmHOMHMaNIbHOE,  paBHOMEpHOE, HopMmaibHOe, Ilyaccona, moOkaszarenbHOEe, TramMma-
pacmpeneneHue W JIp.) M UX XapakTepucTtuku. Vcmonbp3zoBaHue TaOJIMI] OCHOBHBIX
pacrpeeneHui.

[IpuMeHeHre 3aKOHOB pacipeiesieHUs Clly4ailHbIX BEJIMUMH MPU PEUICHUU 3a/1a4 MEHEIKMEHTa
KauecTBa (OIpeesIeHne HHTEPBaJIa 0KHUIaEMOT0 pacCeUBaHus U JIp.).

Cucremsl cydyallHbIX BEJIMYHUH, COBMECTHAS INIOTHOCTh PacIpeiesieHUs BEPOSTHOCTEH.
Koodduuuent xoppensuuyn MeXIy ABYMS CIIy9alHBIMH BEJIMYMHAMH, Kak Mepa HX
CTOXAaCTUUYECKOU CBsI3U. [Iprmepsl ucnonb30BaHus B 3aja4ax MEHEHPKMEHTa KauecTBa.

IlonsTHE rEeHEPATbHON COBOKYITHOCTH.

[TonsiTre ciny4aitHol BEIOOPKH U (DYHKIIMU OT BEIOOPOYHBIX TAHHBIX (CTATUCTHKH).
Cratuctuyeckass (QYHKLIUS paclpesieleHuss H €€ NPEACTaBICHHE: TIPYHIHPOBAHHBINA
CTaTUCTUYECKUN PSJl M TUCTOTPAMMA.

[TapameTprueckoe TOUEYHOE OLICHUBAHUE MapaMEeTPOB PAaCHpEesICHUs CIy4yalHBbIX BEIUYMH,
IIPUMEHSEMBIX B MEHEPKMEHTE Ka4eCTBa.

CBoiicTBa  TOUYEYHBIX  OLIEHOK  (JOCTaTOYHOCTb, HECMEIIEHHOCTb, COCTOSITEIBbHOCTb,
3¢hpexTUBHOCTH). METOIbI TOYEYHOTO OLIEHUBAHUSI.

ToveuyHoe olleHHBaHUE NTApaMETPOB OCHOBHBIX paciipejiesieHuil (OMHOMuaIbHOE, paBHOMEPHOE,
HOopMasbHOE, [lyaccoHa, mokasarenbHOe, raMMa-pacipeieaeHue u ap.).

TouHOCTP M HAAEKHOCTH OLIEHOK XapaKTEPUCTHK CIy4yallHOW BEJIWYMHBI, HWHTEPBAJIBHOE
OILICHUBAHHUE.

ITocTpoeHne 1OBEPUTENBHBIX HHTEPBAJIOB.

OuenuBanue KkodpQuIUEHTa KOPPENALMU JIBYX CIy4yalWHBIX BEJIUYMHAMU M TOCTPOEHUE
JMHENHON perpeccuu B 3ajjauax MEHEKMEHTE KauecTBa.

MeTo HaMMEHbBIIUX KBaIPaTOB.

OCHOBBI PKCIIEPUMEHTA T10 TPOBEPKE CTATUCTUYECKUX TUIIOTES.

Hynesas u anprepHatuBHas runore3bl. CTaTUCTUKA KPUTEPHS ISl IPOBEPKH TUIIOTE3BI U BBIOOP,
€€ MIOPOroBOT0 3HAYECHHS.

Ommbku nepBoro U BTOporo poja. [loHATHE MOIIHOCTH KPUTEPUS U €ro ONepaTHBHON




Koo
uHouKamopa

Hnoukamop docmudrcenus
KOMNnemeHyuu

Oyenounvie cpedcmaa

49.
50.

o1.
52.

53.
54,

55.
56.

o7.
58.

59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

XapaKTePUCTHUKHU.
CBs3b IMPOBCPKU CTATUCTUUICCKHUX TUIIOTE3 C JOBCPUTCIbHBIMHU NHTCPBAJIaMU.

[TpoBepka mpocTEHIINX CTATUCTUYECKUX TUIIOTE3 JIJIsl HOPMAJIBHO PACIpeIeTICHHBIX CITy4yalHBIX
BEJIMYMH JJI OTHOM U IBYX BHIOOPOK.

Kputepuu cornacus 3KCriepuMeHTaIbHOTO PACIPEIEIICHUS C TEOPETUYECKUM.

IIpuMepsl NPOBEPKHM CTATUCTUYECKUX T'MIIOTE3 IPU PELICHUM 3a/1a4 YIPABICHUS Ka4yeCTBOM U
MPUHITUN YIIPABICHUECKUX PELICHH.

MGTOI[I)I CTaTUCTUYCCKOI'O KOHTPOJIAA Ka4uCCTBA IMPOAYKIIUU.

CTaTUCTUKM YHMCIOBBIX XapaKTEPUCTUK M3MEPSAEMBbIX MPU3HAKOB KadyecTBa MPOLYKLUU.
KOHTpOJIB 10 KOJIMYCCTBCHHBIM U aJIbTCPHATHBHBIM IIPHU3HAKaAM.

CratucTudeckuii BBIOOPOYHBINA METOT AJIsi KOHEYHON COBOKYITHOCTH.

Craructudeckuil BHIOOPOYHBINA MPUEMOUYHBIM KOHTPOJb, €r0 MPEANOChUIKH, IPEUMYILECTBA U
HEJOCTaTKHU.

I/IIIGaJH)Haﬂ " pcaJibHasd OINCpaTuBHAA XapaKTCPHUCTHUKA BI)I60pO‘-IHOI“O MPUEMOYHOI'0O KOHTPOJIA.
[TpremMo4HBIN YpOBEHb AEPEKTHOCTH, MPUEMOYHOE YHCIIO, OPAKOBOUYHOE YHUCIIO, BEPOSITHOCTH,
NPUEMKH, PHUCKH I[IOCTAaBIIMKAa W TOTpPEOUTENs U JpyrHe XapaKTepUCTUKH KauecTBa
BBIOOPOYHOTO KOHTPOJISL.

CDOpMPIpOBaHI/Ie IIJTaHOB BI)I60pO‘~IHOFO OpUEMOYHOI0O KOHTPOJA 110 aAJbBTCPHATUBHBIM
MIPU3HAKAM.

[Tpumepsr popmHpoBaHUS TIIAHOB BHIOOPOYHOTO KOHTPOIS C 33JaHHBIMH XapaKTepUCTHUKAMU
JUISl KOHKPETHBIX MapTUH IPOLYKIUH.

[TonsiTe mpoliecca B MEHEI)KMEHTE KauecTBa.

HenpepriBHbIE U TUCKPETHBIE CIIydaliHbIE MPOLIECCHl (BPEMEHHBIE PSIJIbI).

BeposiTHOCTHBIE XapaKTEPUCTUKU CITyYalHbBIX MPOILECCOB.

Peanm3zanus cioydaitHOro mporecca.

CrartucTiuecKoe OLEHUBAHNE BEPOATHOCTHBIX XapaKTEPUCTUK CIy4alHOTO Mpoliecca.
Knaccugukaiys KOHTPOJIBHBIX KapT U KapT peryJupoBaHus mporecca.

PacueT u moctpoeHue KapT peryJIupoBaHus KauecTBa Mpolecca.

KOHTpOJ'II)HI)Ie KapThbl JJI1 KOJTMYCCTBCHHBIX H KAYCCTBCHHBIX ITPHU3HAKOB.

[TokazaTenu kauecTBa MpOLECCOB.

ITonsiTrie crmocOOHOCTH MpOIlecca U OLIEHKA XapaKTePUCTHK CIOCOOHOCTH.
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71. Ilenu u 3aga4n cTaTUCTUYECKOTO yrpasieHus npoueccamu (SPC).

72. BepositHocTh mosiBNeHHs Opaka, mokasatenu Cp, CpK, Pp, Ppr. YpoBHu cooTBeTcTBHS mpH|
MIPUEMKE C MEPBOTO MPEAbSIBICHUS, IPOMEKYTOUHBIE U CKBO3HBIE. [lokazarenu PPM, I")PMO,
Sigma, 1011 HECOOTBETCTBUH.

Ilpakmuueckue 3a0auu:

Pa3paboTtate (opMy KOHTPOJIBHOTO JIMCTKA [UIi IIPOM3BOICTBEHHOIO IIpoIecca C
MaKCHUMaJIbHOH HMH()OPMATUBHOCTBIO MpPH MHHUMAIbHOM 4YHCJIE€ KOHTPOJIHUPYEMBIX|
napamerpoB  (2-3). 3anonHuTh ONaHK ~ KOHTpOJbHOro Jyuctka. Ilockonbky B
NPOU3BOACTBEHHBIX YCIOBUAX YUCIO HECOOTBETCTBUII HOCHUT CIy4allHBIA XapakTep, A
UMHUTAlUN PEaJbHOrO TMpoLecca, NaHHBbIE JUIs 3amojHeHus Tpadsl 0OHApYKEHHBIX|
HECOOTBETCTBHU CIIEAYET B3ATh M3 TAOIMIBI CIyYaiHBIX YMCEN M3 CTOJOLA, YKa3aHHOTO
npenojasareneM. [IpoBectr aHanu3 nonyd4eHHbIX JaHHBIX. CenaTh BIBOIbI.
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Tabmana cTydalHHBIX THCET

(1) 2 3) (4) &) (6) ™) (8 © | a0
1534 | 7106 | 2836 | 7873 | 5574 | 7545 | 7390 | 5574 1202 7712
6128 | §993 | 4102 | 2551 | 0330 | 2358 | 6427 | 7067 | 9325 | 2454
6047 | 8566 | 8644 | 9343 | 9297 | 6751 3500 | 8754 | 2913 1258
0806 | 5201 5705 | 7355 1448 | 9562 | 7514 | 9205 | 0402 | 2427
9915 | 8274 | 4525 | 5695 | 5752 | 9630 | 7172 | 6988 | 0227 | 4264
2882 | T158 | 4341 | 3463 1178 | 5786 1173 | 0670 | 0820 | 5067
9213 | 1223 | 4388 | 9760 | 6691 | 6861 8214 | 8813 | 0611 | 3131
8410 | 9836 | 3899 | 3683 1253 1683 | 6988 | 9978 | 8026 | 6751
9974 | 2362 | 2103 | 4326 | 3825 | 9079 | 6187 | 2721 1489 | 4216
3402 | 8162 | 8226 | 0782 | 3364 | 7871 4500 | 5598 | 9421 | 3816
8188 | 6596 1492 | 2139 | 8823 | 6878 | 0613 | 7161 0241 | 3834
3825 | 7020 1124 | 7483 | 9155 | 4919 | 3209 | 5959 | 2364 | 2555
9801 | 8788 | 6338 | 5899 | 3309 | 0807 | 0968 | 0539 | 4205 §257
5603 | 1251 6352 | 6467 | 0231 | 3556 | 2569 | 9446 | 4174 | 9219
0714 | 3757 | 0378 | 8266 | 8864 | 1374 | 6687 1221 0678 | 3714
4617 | 5662 | 7627 | 0372 | 8151 | 3668 1994 | 4402 | 2124 | 0016
6789 | 6279 | 7306 | 1856 | 7028 | 9043 | 716l | 7526 | 6913 | 6396

2. Hcnonp3ys TaOnuIly CIy4alfHBIX YHCEN U3 CTOJOLA, YKa3aHHOTO IPEMoAaBaTesIeM, B3STh
3Ha4YeHus I 7 (B T.4. «IIPOYMX») pe3yNbTaToB (WIM NPUYMH) IpoLecca, BHIOPAHHOTO
CTYACHTOM CaMOCTOSITEIbHO, W TOCTPOUTh nuarpammy I[lapero, kxpuByro JlopeHma u
npoBectu ABC-ananus. Iloctpouts nuarpammy Ilapero B ciywae, eciau B pe3yibTare
MIPOBEICHHBIX MEPOTPUSATHIA, NePEKTHOCTh M3-3a BBIIBICHHOTO HaWOoJee CYIIeCTBEHHOTO
NPHU3HAKa CHU3WIACH HAIIOJIOBHHY.

3. Ilpu ToueHHM BaJMKa U3 KAPONPOUYHON CTaIH, MPOBOJUTCS IMOJOTPEB 3arOTOBKH, C LENBIO
yIy4dlIeHUs] TPOU3BOAUTENBHOCTH Ipoliecca U KayecTBa OOpabOTaHHOW MOBEPXHOCTH.
[Tpenmnonoxunam, 4To pa3HOCTh TEMIEPATYPHOTO IMOJS OKA3bIBACT CYIIECTBEHHOE BIIHMSIHUE
Ha Ka4yeCTBEHHbIE XapaKTEpUCTUKU 00paboTaHHONW moBepxHOCTU. B  mabopaTopHbIX
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YCIIOBUSIX TPOBOAMUTCA HCCIEAOBAHUE BIMSHUS TeMIIepaTyphl pa3orpeBa 3aroTOBOK,
quana3oH usmeHeHus: temreparypsl or 200 go 350 CO, ¢ warom B 5 CO0. [lanHble O
KOJIMYECTBE HECOOTBETCTBYIOUIMX JAETalsX MpH pPa3IMYHBIX TEMIIepaTypax B3ATh U3
TaOJIMIBI CIYYalHBIX YHCEN, M3 CTOJIOIA, YKa3aHHOTO MpemnojaBateieM. Pa3pabotarh
JuarpaMMmy pacceuBaHMsl, [0 BUAY KOTOPOW JOJHKHO OBITH CHEIaHO MPEIIOJIOKEHHUE O
HAIMYUA U TUIE KOPPEISIUH, WM 00 OTCYTCTBUM KOPPEISLUH, a TAKKE IPHUBEICHB]
BBIBOJIBI O HAIMYUU TPSAMOJMHEWHON KOppeNslud W €€ THUIle, WIH 00 OTCYTCTBUHU
MPSIMOJIMHEHHON KOPPENALNU MO pe3ylibTaTaM MPOBEACHHOI0 aHalli3a [0 METOAY Me/IHaH.
Ha mumudoBansHoM yuactke 1mexa Ne 3 mpousBoguTtcss HmudoBKa HApYKHOTO IUAMETPA)
BajMka, quameTpom 3-0,1mm. HeoOxonmMo ompenenuTh CTaTUCTHYECKYIO YIPABISIEMOCTh
npouecca. ng storo moctpoutsh ( X u R)- kapTy, maHHble [isi pacdeToB OepyTcs U3
TaOJIMLBl CIy4YallHBIX 4YHCEN, U3 CTOJOLla YKa3aHHOIO IpernojaBareieM, 4To OyaeT
COOTBETCTBOBATh OTKJIOHEHHUIO pa3MepoB B MuKpomeTpax. llepumom cOopa IgaHHBIX|
OTIpeNeNsieTcsl CTYICHTOM CaMOCTOSITeNIbHO, 00beM BbIOOpKkHM paBeH 5. HeoOxoammo
MPEIOCTaBUTh 3aMOJIHEHHBIM OMaHK KOHTPOJIBHOW KapThl C pe3yabTaTaMH IPOBEICHHOTO
aHaJM3a yIpaBJsieMOCTH Ipoliecca.




