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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

AHanuzupyet npo6JeMHYI0 CUTYalLUIO
KaK CHUCTEMY, BBISBIISS €€
COCTABJIAIOLIME U CBSI3U MEXAY HUMU

N =

Bonpocsl 1)1 IpoBe/ieHNsl YCTHBIX ONPOCOB
Yemuwiut onpoc Nel

ocoakrwhE

Yemmuwiii onpoc Ne2

NoogkrwbdPE

Yemmuwiti onpoc Ne3

HazoBute nocTonHcTBa 1a00paTOPHBIX UCCIIEOBAHUM.

JlaiiTe onpeeneHre MOSIMPOBAHUIO U HA30BUTE €T0 BUJIBL.
HasoBute Buasl Mogenen.

Uro sBseTCS pE3yIbTaTOM UCCIIEI0BAaHUS IPOLIECCA HA €70 MOJENN?
Uro Takoe Mpou3BOJICTBEHHBIN IKCIIEPUMEHT?

JlocToMHCTBa M HENOCTAaTKM IPOM3BOJCTBEHHOIO JKCIEPUMEHTA II0 CPaBHEHHUIO (|
IpyruMu MeTosiaMu coopa nHpopmanun o0 o0beKTe Uccaea0BaHus?

BeinonHenus kakux yciaoBuil TpedyeT IpoBeIeHUE SKCIIEPTHOro onpoca?
HazoBwute cTaguu mpoBeeHus SKCIIEPTHOTO OTPOCa.

Kakue MeTobl H3MepeHus UCTIOIb3YIOTCS MPH NMPOBEACHNUHU 3KCIIEPTHOTO orpoca?
Kakne ¢pyHKIIMN OCyIIECTBISIET TPy YIPaBICHHS?

Kakue 1mkasnbl CTIONB3YIOTCS IPH 00paboTKe pe3ynbTaToB onpoca’?

Ha ocHoBe kakux KpUTEpHEB OTOMPAIOTCS IKCIIEPTHI?

Kakumu cioco6amu ocymecTBisieTcst 0TOOp SKCIEPTOB?

HazoBute Bubl IUIaHOB SKCIIEpUMEHTA?

Kak cocraBisiercs miiaH MoJIHOro (pakTOpHOTO HKCIIepUMEHTa?
Kak M0HO reomeTpuuecKku npeacTaBuTh 1iad [1PD 227

Kak M0»XHO reoMeTpuuecky npeacraBuTh miad 11D 237
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Kakoe perpeccMOHHOE ypaBHEHHUE M103BOJIAET Monyuuth [1DD 2"?

Kakumu cBotictBamu o6nanaet miad [1D3?

Urto Takoe 1poOHBII (aKTOPHBIM SKCIIEPUMEHT M KaK COCTABJISETCS €ro IIaH?
[Tman OLIKII.

Kakoe ypaBaenue nosossier noinyuntb OLKII?

©ooN O

Bonpocs 1151 IpoBeeHNs 3aUeTa

16.

17.

Kak dhopmynupyercss Hay4HO-TeXHHYECKast mpodiema?

Yro mpencrasnser u3 ceOs Mojenb Npou3BoACTBeHHOW cucreMmbl? Chopmynupyite obuiue
MPUHIUITE MOICTTHPOBAHUSI.

Kaxk ocymecTBinsiercst pazpadoTka pabodeii runotes3sl? Kakumu uepramMu oHa XapakTepusyercsi?
Yro Takoe HayKa U Kakue (YHKIUHU OHA BBITIOIHSET?

YTo moHMMAETCS 1O/ HAYYHOW JESTENbHOCTHIO M KaKHE 3Talbl MOKHO BBIICIUTH B HAYYHOM|
uccleI0BaHun?

Yro Takoe mpobiema u 3a1a4a HayqyHOro Hcciae10BaHus?

Yro Takoe 0OBEKT M MPEIMET HAYTHOTO UCCIICIOBAHUS?

OO11eHayuHbIe METO/IbI UCCIIEIOBAHUS.

KoHkpeTHO-Hay4YHbIE METO/IBI MCCIIEIOBAHNSI.

. Kakue MeTonp! uccnenoBanns OTHOCATCS K AMIMPUYECKOMY YPOBHIO?

. CpaBHuTE 1a6OpaTOpHBIE HCCIEA0BAaHNUS, MOJEIUPOBAHUE U TPOU3BOJICTBEHHBIA SKCIIEPUMEHT.
. DKCIIEPTHBIN OMPOC: COCTABIIAIOIINE, HEOOXOMMBbIE YCIOBHS, TAIbl IPOBEICHUS.

. Kaknum 06pazom oTOnparoTcs 3KCepTsl Il y4acTHs B HKCIIEPTHOM onpoce?

. Kakue MeTozipl n3MepeHns 1 MIKaJIbl UCIIONIb3YIOTCS IIPU MPOBEACHNUN DKCIIEPTHOTO OIpoca’?

. [Tonuplil (haKTOPHBIN SKCIIEPUMEHT: IJIaH U €r0 Te€OMEeTPUYECKOe IMpe/ICTaBICHUE, ypaBHEHUE

perpeccuu.

[TonHbIi (HaKTOPHBIN SKCIIEPUMEHT: IJIaH U €r0 F€OMETPUYECKOe IMpe/ICTaBICHHE, ypaBHEHUE
perpeccun, 001acTh IPUMEHEHUSI.

OLKII: mman 1 ero reoMeTpUIecKOe Mpe/ICTaBlIeHNEe, YpaBHEHUE PETrPECCHH.

IIpakTuyeckue 3a1aHUs
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I Ipakmuueckoe 3adanue No3

VcXxOqHBIMU JaHHBIMU SIBJISIIOTCSL 3aMepbl Temneparypsl B neuu (1564 3HadeHust) npu pazindHbIX
pacxoaax raza B e€ mectu ropenkax. Heooxomaumo:

1. PaccuntaTh MaTeMaTU4ECKOE OKUJAHUE, CTAHAAPTHOE OTKJIOHEHUE U JUCIIEPCUIO OTKIIHMKA.

2. IIpoBepuTh BEIOOPKY OTKJIMKA Ha HaM4ue ouMOok. OmuboyHble JTaHHbIE CKOPPEKTUPOBATb.

3. Paccuntare k03()(PUIMEHTH NapHOM KOPpENsLUM MEXIY KaXIbIM (AKTOPOM M OTKIMKOM.
[TocTpouTts rpaduku.

4. Paccuutarh KO3(QQUUMEHTHl PErpecCHOHHOTO YypaBHEHHUs. [lorpemHocTh IpelcKa3aHHbIX|
TaHHBIX HE JJOJDKHA MPEBBIIATH 5%.

Bapbupyemsbie ¢akTopsl OTtkiuk
No Bpemst | Pacxon rasa B ropenke neuu Temneparypa
) Ws, Wa, W, W, Wy,
b, muH Mg Mg M/a M/a M/a 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
S) 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! 1J1s1 IpoBeeHUs 3a4eTa

1. CpaBHute nabopaTOpHBIE UCCIEIOBAHUS, MOJICTUPOBAHNE U TPOU3BOICTBEHHBIN SKCIIEPUMEHT.
2. DKCIIEPTHBIN OMPOC: COCTABIISIONINE, HEOOXOIUMBIE YCIIOBUS, dTAITBI TIPOBEICHHSL.

3. Kakum o0pa3om oTOMparoTcs SKCHEePTHI AJIS Y4acTHs B SKCIIEPTHOM orpoce?
4

. Kakue meTop! n3MepeHus 1 MIKaJIbl HCIOIB3YIOTCS IPU MPOBEIEHUH SKCIEPTHOTO onpoca?
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5. IlonmHbINl (aKTOPHBIA 3KCIIEPUMEHT: IUIAH M €r0 NeOMETPHUUYECKOE MpPEeACTaBICHUE, YPaBHEHUE
perpeccuu.
6. IlomHbIil (QAKTOPHBIM PKCIIEPUMEHT: IIJIAH M €r0 FeOMETPUUYECKOE IpPEeACTaBICHUE, YPaBHEHUE
perpeccuu, 00J1aCThb IPUMEHEHUS.
7. OLIKII: muian u ero reoMeTpu4ecKoe MpeACcTaBiICHUE, YyPaBHCHUE PETPECCHH.
YK-1.2 Kputnuecku oneHuBaeT Haie:)KHOCTh  ([IpakTHYecKHe 3aaHUsA
MCTOYHUKOB MH(OPMALKH, PabOTACT C |[Ipaxmuueckoe 3adanue Nel
MPOTHBOPEUMBON MHPOPMAUMEH H3 | e06x011MO 3apErHCTPHPOBATECS B CIEYIOIIMX HAYKOMETPHYECKHX 6a3a IAHHBIX H YIEKTPOHHBIX
P TR SIS orra
H§O6XO,Z[I/IMOI7I ,Z[JII:I peme}’mﬂ 1. PUHL (e-library).
po0JIEMHOM cUTyaluu, u 2. ORCID.
HPOCKTUPYET MPOLECCHI 0 UX 3. Mendeley.
YCTPAHEHUIO 4. KubepJlenunka.
5. Web of Science ResearcherID.
I Ipakmuueckoe 3adanue No2
Haiitu B OubOnmorekax elibrary.ru u KuOepJlennnka He MeHee 25 HCTOYHHKOB MO TEMe
Marucrepckoit guccepranumu. Haiitu B OuOnmortekax ieeeexplore, elibrary.ru we wmenee 15
QHTJIOSI3BIYHBIX MCTOYHHMKOB IO TeME Marucrepckoil auccepranuu. Hailtu B cucteme mnowucka
MMaTeHTHBIX IOKYMEHTOB He MeHee 10 nctounnkoB o Teme marucrepckoirt HUP. Odopmuts crimcok
ITUTEPATypPHI.
Bonpocs! 1151 NpoBegeHNs 3a49eTa
1. OG630p auTEepaTypHBIX HCTOYHUKOB: MPUHIUIBI HOCTPOEHUS, HA3HAUYEHHE.
YK-1.3 Pa3zpabatbeiBaet u coyepxaTeIbHO IIpakTHYeckne 3a1aHUA

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

IIpaxmuueckoe 3a0anue No4

Ha ocHOBe pe3ynbTaToB, MOJYYEHHBIX B 3alaHUU 3, COCTABUTh CUMIUIEKCHBIN IJIaH 3KCIIEPUMEHTA,
711 ONIpeIeNIeHHs] TAKOTO 3HAUYEHUsI pacxoJioB B ropenkax 3 u 4 ((paxropsl Xi U X2), IpU KOTOPHIX|
TEMIIEPATypa B KOHTPOJIUPYEMOH TOUKE JOCTUTAET ONTUMAIBHOIO 3HAYEHUS Xopr.
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pean3aluy CTpaTeruu, onpeaenss
BO3MOYKHBIE PUCKH U MpeJjiaras myTu
UX YCTpaHEHUS

BOHpOCLI AJIA IPOBEACHUS 3a1€eTa:

1. Yrto Ttakoe npobseMHas CUTyallus U Hay4Hasl mpoosiema?

2. Kaxumu 0COOCHHOCTSIMU XapaKTepHu3yeTcs: HaydHas mpobiema?

3. Ilepeuncnute TUIBI TPOOIEMHBIX CUTYALU, XapaKTEPHBIX JIJIsl HAYYHOTO UCCIICOBAHUS?

4. Kaxue sTansl MOKHO BBIACTUTH B HAYYHOM HCCIICIOBAHUN?

5. Uto Takoe nekommno3uius npodnemsr? Kak oHa ocymiectBusieTcs?

6. Kakue ypoBHHU CII0O)KHOCTH TPUHSATO BBIICIATH MPH KIIACCU(DUKALINU HCCIIEIOBATEIbCKUX 3a/1a4?

7. OxapakTtepusyiTe B 00IIeM BUJIE MPOIECC HAYYHOTO PEHICHHS] MPAKTUYECKON MTPOOIEMBI.

8. Jlyis 9ero MCroib3yeTcs CUMILIEKCHOE TUIAHUPOBAHUE SKCTIEPHUMEHTA?

9. Kak cocraBnsieTcsi CUMILIEKCHBIH MJIaH SKCIIepUMeHTa?

10.Kak, wucronp3ys CHMIUICKCHOE IUTAHUPOBAHHME, HAWTH ONTUMAIbHOE 3HAYeHHE (QYHKIUU
OTKJIMKa?

YK-2 — CnocodeH ynpaBjisTh IPOEKTOM HA BCeX ITANAX €ro >KU3HEHHOT0 UK

HHHOBGL]MOHHO@ npeénpuHumameﬂbcmgo

YK-2.1

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

ITepedyenn TeopeTHYECKUX BONPOCOB K 3a4eTy:

. CymHoCTh ¥ CBOMCTBA MHHOBAIUH.
. Mojenu nHHOBAIIMOHHOTO MPoIiecca U UX XapaKTepUCTHKA.
. Posie mpennpuHMMarensi B MSHHOBAallMOHHOM IIPOLIECCE.
. Kinaccugukaryst nHHOBaIMi U UX XapaKTepUCTHKA.
. CymHOCTbh U OCHOBHBIE pa3/ieNbl OU3HEC-TIIaHa.
. OcHOBHBIE BH/IbI MAPKETUHIOBBIX MCCIIEI0BAaHUMN, UX XapaKTEPUCTUKA.
. MeToasl MapKETUHIOBBIX MCCIEA0BAHUN.
. OnieHKa pbIHKa U LIEJIEBOI CErMEHT.

. OcobenHocTy npoak MHHOBAIIMOHHBIX MPOJTYKTOB.
10 MeTtob1 pa3paboTKU U )KU3HEHHBIN LUK TPOIYKTA.
11. Konuenmus Customer development.
12. Metobl MOJENMPOBAHUS TOTPEOHOCTEN MOTpEeOUTENEH.
13. VlcTOYHUKY ¥ HHCTPYMEHTHI (PMHAHCUPOBAHHS MIPEIPUHIMATEIECKUX TIPOCKTOB.
14. TlonsiTe W KPUTEPUU OLIEHKH WHBECTUIIMOHHOMN NPUBJIEKATEIBHOCTH MPEANPUHUMATEIbCKUX
[IPOEKTOB.

©Coo~NoOOIT~,WNRE

15. I[eHe)KHBIe IMMOTOKH NPCANIPUHUMATCIBLCKOI'O ITPOCKTA.
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16. IloHsATHE U TUTIONOTHS PUCKOB MPEANPUHIMATEIBCKOTO MPOEKTA.
17. MeToapl KOTMYECTBEHHOTO aHaJIN3a PUCKOB MPEANPUHUMATEIHCKOTO POEKTA.
18. MuHOBalMOHHAs cpefia U ee CTPYKTypa.
19. VIHHOBaIMOHHBIN MOTEHIIMAI MPEANPHHAMATEIBCKOTO IPOCKTA (KOMIIAHUH).
YK-2.2 Pa3zpabarbiBaeT KOHIICTIIIUIO TIPOSKTA B IIpumepHbIe NpaKTHYECKHE 3aJaHU IS 3a4eTa:
paMKax 0603HAYEHHOH IPOOIEMBI: 1. [osicuuTe, K KakoW TMIIOTE3€¢ M K KaKOW MOJENM MHHOBALIMOHHOTO Tporecca — «pushy
(bOpMyIHpYET Lelb, 374K, nin «pull» OTHOCATCS MPOLIECCHI, CBA3AHHbBIE C CO3JaHUEM:
000CHOBBIBAET aKTyaJIbHOCTb, - CBETOZTHOHOTO bonaps;
- HEprKaBeIoILeH CTalu;
3HAYUMOCTb, 0’KHJIa€MbIE PE3YJIbTAThI )
- KOHJUIIMOHEPA;
¥ BO3MOXKHBIE C(EphI UX TPUMEHEHHS - DVD-1HCKOB.
2. Ilpoananu3upyiite U CpaBHUTE, KaKOE BIUSHUE HA CYIIECTBYIOLIUE PHIHKU OKAa3bIBAIOT|
paaukanbHbie (0a3ucHble) U ynydmiaromme (mojaepKuBaroire) uHHoBauu. OXapakTepu3ynTe
MHHOBAIIMH, TPUBEICHHBIE HUXKE, B 3aBUCUMOCTH OT TNTyOWHBI BHOCUMBIX U3MEHEHUH:
- HOBas omeparmonHas cucrema Windows 10, pacmupsiroriasi BO3MOKHOCTH TTOJIb30BaTEIs,
B TOM YHUCIIE€ CETEBBIE, Pa3BUTHE TEXHOJOTUH 3aIIUTHI U 6€30MaCHOCTH;
- KPUNTOBAIIOTA, MpeJACTaBisionmias cob0ol 1udpoBOil akTUB, ydyeT KOTOPOro
NCIICHTPAIM30BaH, AaKTUB 3allMLICH OT NOJACPKKM MIM KpPaXH 3a CUET HCIIOJIb30BaHMS
KpunTorpaguu U pacrpeaeaeHHON KOMIIbIOTEPHON CETH.
3. BoisicHuTe, Kakoi THI MHPOpMAIMU HEOOXOJUMO B MEPBYIO OUEpEb MOTYYUTh BO BpeMs
MapKETUHTOBOI'O MCCIIEN0BAaHUS, €CIIN:
- KOMIIaHHMA, 3aHMMAaroLIascsd pa3pabOTKOM MPUIIOKEHHS MO JOCTaBKE €/bl, HallIa
YHUKQJIBHYIO Ha PBIHKE HUILY - IPUTOTOBIEHUE U JOCTABKA JOMAIIHEHN €]l 110 3aIIpOCy COCENEH;
- KOMIIAaHMSI OLIEHHMBAET BO3MOXKHOCTh OTKPBITHS 3aBOJa M IepeHOca MPOM3BOJACTBA HA|
ITOKaJIbHBIN PBIHOK ISl OOJIBLIIETO €T0 OCBOCHHSL.
VK-2.3 Pa3pabaTbiBaeT miaH peaau3anuu IIpumepHble NpakTHUYECKHUeE 32JaHUS JISl 3a4eTa:

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

1. B xone noAroroBku 000CHOBaHUS MPEIIPUHUMATENIBCKOTO IPOeKTa ObUIM PacCMOTPEHBI
YCIOBHUSA CHA0XXEHUS MPOM3BOJICTBA HEOOXOIMMBIMH MaTepHajlaMH M yCJOBUS cObITa T'OTOBOM
npoayKuuu. Marepuansl, UCHOIb3yeMble B NPOU3BOACTBE, OynyT oruadeHsl 60 % B Tekyliem
mecsie, 40 % — B crieayromieM. 3anac cbIpbs U MaTepUajoB co3aeTcsa Ha Mecall. [Iponykius OyerT

[p€aJIM30BaHa B TOM K€ MECALC B KPCAUT C OIlIaTOU MOKYyHaTeJIsIMH 4€PE3 NBA MCECAIA. Mecsyanas
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MEePUOJUYHOCTD 3aKYIOK MaTE€pPHUaJOB U BbIBO3a TOTOBOW MPOAYKIIMHU COXPAHUTCS Ha BECh MEPUOJ
PKH3HH TIpOeKTa. EjxeMecsyHbI pacxoa Chlppsi M MarepuanoB cocrtaBiser 1 500 Teic. pyo.;
eKEeMeCTUHbIC MPOaXu TOTOBOH mpoaykuuu — 2 600 Teic. py6. Onpenenure HEOOXOIUMYIO CYMMY]
(DMHAHCOBBIX CPEACTB, MHBECTUPYEMBIX B MPECTOSIIEM IIEPUOJIC B OOOPOTHBIN KalTUTAIL.

2. Onenure ypoBeHb J(P(PEKTHBHOCTH MPOEKTa, TPEAIOJIATAIOIIETO  MPHOOPETCHHE
000pyIOBaHUS, C JIByXJIETHUM CPOKOM peanu3auuu, ucnoib3ys mnokasarenu NPV u Pl ecny
MHBECTUIIMOHHBIE 3aTpaThl cocTaBystoT 1500 ThiC. pyo., AMcKoHTHAs cTtaBka — 11 %, BenmuurHaA 4MCTOrO
JICHEKHOTO TIOTOKA 3a NepBbIv roJ — 950 ThIc. py0. u 3a Bropoii roa — 600 TeIC. pyo.

VYK-2.4

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

KommiekcHoe 3amanue mno pa3pa0doTke MNPeINPUHUMATENBCKOIO TMPOEKTAa M ero
Mpe3eHTAHUM:

Paspaboraiite u chopmupyiite PPT-npesenTaiuo Bamiero ckBo3HOToO MpoekTa Mo ClIeIyronmM
[TyHKTaM:

- «HaMMEHOBAHUE NPEANPUHUMATEIILCKOTO MPOEKTA, aBTOPBDY;

- «MapKeTHHI, OIIEHKa pbIHKa» (MpOoAaBaeMblii TPOIYKT, IICHA, KaHaIbl JUCTPUOYIIUH,
MIPOIBIKEHUE);

- «product development, pa3paGoTka TpoayKTa» (TPAJAUIMOHHBIE AHAIOTH, HOBU3HA,
MPEHMYIIECTBA, MHBECTUIIMOHHBIE 3aTPaThl, IPOM3BOICTBEHHASI CE0ECTOMMOCTH);

- «customer development, BeIBeZieHUE MPOYKTA HA PHIHOKY (TIEpEUeHbh MEPONPHUSTUIN TI0 BBIBOJTY|
MPOYKTa Ha PBIHOK, UX CTOUMOCTB ).

YK-2.5

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

KoMmmuiexkcHoe 3agaHue 1o pa3padoTke MNpeINPUHUMATE]bCKOIO IMPOEKTa M  ero
Mpe3eHTANM:

Pazpaboraiite u chopmupyiite PPT-nipezenrauio Baiiero ckBo3HOTO MpOEKTa MO CIIEAYIOIINM
[TyHKTaM:

- (MHCTPYMEHTHI MpHBJIEYEHUs] (PMHAHCUPOBAHMS» (BUIbl MCTOUYHMKOB (DMHAHCHPOBAHUS, HX|
[IPEUMYIIECTBA U HEAOCTATKH);

- «OIICHKA MHBECTUITMOHHOM MTPUBJIEKATEILHOCTH TIPOCKTAY;

- «PUCKH TIPOEKTa» (OCHOBHBIE PUCKU U MHCTPYMEHTHI X MTPEOJIOJICHHUS).

OcHo6bl ynpasneHus npoeKxmamu

YK-2.1

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

ITepedyenb TeopeTHYECKUX BONPOCOB K 3a4eTy:
1. CyurHocTh U CBOMCTBAa HHHOBAITHM.
2. Monenu MHHOBAITMOHHOTO TIPOIIeCcCa M UX XapaKTEePUCTHKA.

3. Poan MPpCAIPHUHUMATECIIA B MHHOBAIIMOHHOM ITPOIIECCE.
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pcai3anuio IPpOCKTHOI'O YIIPaBJICHUA

. Kimaccudukarust nHHOBaIMi U UX XapaKTEPUCTHKA.
. CyIHOCTb U OCHOBHBIE pa3/iesibl OU3HEC-TIIaHa.
. OcHOBHbIE BH/IbI MAPKETUHIOBBIX MCCIIEIOBAHUHN, UX XapaKTEPUCTHKA.
. MeToibl MapKETUHTOBBIX UCCIICIOBAHMIA.
. OueHka pbIHKA U LEJIEBOM CETMEHT.
. OcobGenHocTy mpoaak MHHOBAIIMOHHBIX MPOJTYKTOB.
10 MeTtob1 pa3paboTKU U )KU3HEHHBIN UK IPOYKTA.
11. Kounenmus Customer development.
12. MeToasl MOICTHPOBAHUS TIOTPEOHOCTEH MOTpEOUTENCH.
13. VcTOYHUKY U HHCTPYMEHTHI (PUHAHCUPOBAHUS MTPEANPUHUMATEIBCKUX MPOESKTOB.
14. TlonsiTue W KPUTEPUU OLEHKU WHBECTUIIMOHHOM MPUBJIEKATEILHOCTH MPEINPUHUMATEIbCKUX
[[POEKTOB.
15. JleHexHble MOTOKU MPEANIPUHUMATEILCKOTO POEKTA.
16. IloHsiTve U TUMOJOTHS PUCKOB IPEANPHUHUMATEIBCKOTO MPOEKTA.
17. MeToapl KOTHMYECTBEHHOTO aHaJIN3a PUCKOB MPEANPUHUMATEIHCKOTO POEKTA.
18. MHHOBanMoHHAas cpefia U ee CTPYKTypa.
19. MHHOBaMOHHBINA MOTSHIIMAJ MPEANPUHUMATEIILCKOTO TPOSKTa (KOMITAHHN).

©oo~Noe ok~

YK-2.2

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

I[IpumepHbIe NpakTHUYECKHUE 32IaHUS [IJISl 3a4eTa:

1. IlosicHuTe, K KaKkoil TMIOTE3e U K KaKOW MOJeIN WHHOBAIIMOHHOTO Tpolecca — «pushy
uu «pull» OTHOCSTCS TPOIIECCHI, CBA3aHHBIE C CO3/IAaHUEM:

- CBETOJIMOAHOTO (pOoHAPS;

- HEpXKaBEIOILEeH cTamu;

- KOHJIMIIMOHEPA;

- DVD-nuckos.

2. Ilpoananu3upyiite U CpaBHUTE, KAKOE BIUSHUE HA CYLIECTBYIOIIME PHIHKM OKAa3bIBAOT
panukaigbHble (0a3uCHbIE) W yaydinaronye (MoJAepKuBaroye) MHHOBaMU. OXapaKTepu3ynTe
WHHOBAINH, IPUBEICHHBIE HUXKE, B 3aBUCUMOCTH OT INTyOWHBI BHOCUMBIX U3MEHEHUH:

- HOBas omnepannoHHas cuctema Windows 10, pacmmpsromnias BO3SMOKHOCTH TIOJIb30BaTENS,
B TOM YHCJIE€ CETEBbIE, Pa3BUTHE TEXHOJIOTHA 3alUThI U O€30IaCHOCTH;

- KPUNTOBANIOTA, MpPEACTaBIsAioNas coboi 1udpoBoil akTUB, y4eT KOTOPOTO
NEIeHTPANIN30BaH, AaKTHUB 3alllMIIeH OT MOJACPKKH WM KpaXd 3a CUET HCIOIb30BaHMs
KpunTorpa@uu U pacrpeaeneHHON KOMIIbIOTEPHON CETH.
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3. BeisicHuTe, Kakoil T HH(GOpMAIIUK HEOOXOAUMO B IIEPBYIO OUYEPE/ib MOIYIUTh BO BPEeMs
MapKETHHIOBOTO HCCIICAOBAHMUS, €CIIH:
- KOMIIAHHUS, 3aHMMAIOIIAsICS Pa3paOOTKOW MPHUIOKEHHS 10 JOCTaBKE €/Ibl, HaIIlIa
YHUKQJIbHYIO Ha PBIHKE HHIITY - IPUTOTOBJICHHE M JOCTaBKa JOMAIIIHEH €/Ibl 10 3alpoCy COCeIeH;
- KOMIIaHHs OIICHHBAeT BO3MOXKHOCTh OTKPBITHs 3aBOjia M IEPEeHOca MPOU3BOJICTBA HA
ITOKaJIbHBIN PHIHOK JIJIs1 OOJIBIIIETO €r0 OCBOCHHSI.
VK-2.3 Pa3pabaThIBaeT I1aH peaau3aiuu IIpumepnvie npaxkmuueckue 3a0anus

MPOEKTA C YYETOM BO3MOKHBIX

PHUCKOB pCain3aliu U BO3MOKHOCTEH

WX YCTpaHEHUs, IUIAaHUPYET
HE00XO0/IUMBIE PECYPChI

Ipaxmuuecxoe 3adanue 1. Pazpaboraiite u opopmute macropt [Ipoekra Bamieit padodeit

rpynnbsl U3 3-4 4eJ0BEeK B COOTBETCTBUU C TUIIOBOM CTPYKTYPOIl MPOEKTA, MPEICTABICHHON HIDKE.
ITACIIOPT Ilpoexra

<Yka3aTb HaUMEHOBaHUE IIPOEKTa>

HanmeHnoBaHue IIPpOCKTa

<Vkazarp ® U.O. qupexropa

HPEKTOP NPOEKTa
Hup p 1p IIpOCKTa>

<Vkazats ®.1N.0. pykoBoautens
poeKTa>

PyxoBoauTens npoekra/
0J10Ka MpoeKTa

<Vka3aThr HauMEeHOBaHEe
MO/pa3/IeNICHUI U yYaCTHUKOB,
BOBJICYECHHBIX B MMPOCKT>

OITMCAHME IIpoekra

<VYkazaTh OCHOBAHUS JJIs
WHUIIMAUU IIPOEKTa, >

Y4yacTHUKH IIPOCKTA

OcHoBaHUS IS
WHUITHAITIH IPOCKTA

Iens (menu) mpoexTa <Vkazartb 1einb (11e11) MPOoeKTa™>

3agaun MIPOCKTa <Vka3zath 3a1auu IIPOCKTa>
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<VYkazaTp IJIaHUPYEMbIH pE3yJIbTaT

Pesynbrar (pe3ynbTarsl) | (pe3yibTaThl) IPOEKTA, KOTOPHIH
MIPOEKTa OyZeT JOCTUTHYT MOCPEICTBOM
pean3anuy npoeKTa>

<Yka3arb U3MEPUMBII KPUTEPUI
(KpuTepuu) yCIEeIIHOro 3aBepIleH s
MIpoeKTa>

Kpurepun ycnexa
IIPOEKTa

<VYka3aTh J1aTy Hayajla 1 OKOHYaHUS
peaM3anuu MPOeKTa, BHIICITHB ITAITbI
(pu HEOOXOTUMOCTH )>

[Tepuon peanuzamuu
MPOEKTa

<VYka3aTb (akTophl,
OTPAaHUYHUBAIOIINE UCTIOTHEHNE
poeKkTa (pecypcHbIe OTpaHUYCHUS,

Pucku peanusanumn
OTpaHUYEHUS, CBA3AHHBIC C

pOCKTa
3aKOHOAATEIBCTBOM U IIPOY.), a
TaK)Xe UICHTU(DULINPOBATH PUCKU
MIpOCKTa>
B3auMocss3b ¢ Apyrumu <VYka3arb B3aMMO3aBUCHUMBIE
MIPOCKTaMU MPOCKThI>

Tema npoexma opmyaupyemcs epynnou camocmosmenbHo U OOIHCHA OblMb CEA3aHA CO
cqhepoti OessimenbHOCMU.

Ilpakmuueckoe 3aoanue 2. TlocTpoliTe CETEeBYI0 MOJENb W IMPOBEIUTE BPEMEHHOH U
[PECYPCHBIN aHAJIN3.
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Pabota [penmecteyioman pado- | [IpomomsnTemHOCTE Tpyaoerie
Ta pecypcl (gem)
(e
A - 6 2
b - 4 3
B AL 2 4
T b 2 1
i | B.T 4 1
E B 1 2
X ILE 3 3

Ilpaxmuuyeckoe 3adanue 6. 1lo mTaHHBIM CETEBON MOJAENHU OMPEICIUTE MPOIOJKUTEILHOCTD
1 pe3epBbl BpeMeHU paboT mpoekTa. UTo MPOU30HIET eciu MPOAODKUTEIBHOCTh onepanuu «By
YBEJIMYUTCS HA OJUH JICHb?

o ©
7 i VA =2
5=3/
A=2 K \
o'e - O

/ 7

IIpakxmuueckoe 3adanue 7. Pa3zpaloTaiiTe IiaH KOHTPOJIBHBIX COOBITUH IpOEKTa Ballen

paboueii rpynmsl. Pe3ynbraTsl opopmute B Tabmuie.
[11aH KOHTPOJIBHBIX COOBITUI MPOEKTA
<VYka3aTh HAMMEHOBAHUE NPOEKTA>

N /o HaumenoBanwue 3a1a4u/KOHTPOIILHOTO | OTBETCTBEHHBIN [ara pemenus
COOBITHSA UCIIOJIHUTEID 3a/1a4M/HACTYTUICHUS
KOHTPOJIBHOTO

COOBITHUSA
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2

3

4

poOeKTa>

<yka3aﬂsHaHMeHOBaHHGSaﬂaHH

o
JIAMM.IT.

5 <VYka3aTh HAMMEHOBAHUE KOHTPOJIBHOTO
COOBITHS IPOEKTA>

JULMM.IT.

Ilpakmuueckoe 3adanue 3. Jleranuzupyiite [1naH KOHTPOIBHBIX COOBITHI MPOEKTA Balllel
paboueii rpynmsl. PazpaboraiiTe kanenaapHblil mnad npoekta ([Inan-rpaduk npoekra).

Tunosas ¢opma [Inana-epaguxa npoexma

CTpyTYRE
b
L
111
112
113
114
[T}
b
121
123
124
I
131
131
133
134

=3

5 &

o Howro  Htsat gt

* Hanmenosanne npoexTa
Baox MeponpHATMA
Meponpuatue
Kowrponswoe coburue
Meponguatue
Konrpasionoe cobwrwe
Eaox meponpuaruii
Meponpustite
Kantponsnoe cobutue
Meponguatue
Konrponshoe coburee
* BAOK MEPONDHATMR
Meponpuatue
Kowtpossnoe ¢oburue
Meponpustue
KorTponswoe cobure

20 e
S peit
3 Aneit
0 et
2 ppeit
0 it
10 guedi
3 amed
Oanel
7 et
0 ppeit
S pueii
2 preit
0 ik
3 gneit

Opped

. Pasrernocry | Haano

M 03.06.13
M 03.06.13
N 03.06.13
Cp05.06.13
4r06.06.13
Nro7.06.13
My 10.06.13
N 10.06.13
(p1206.13
4r13.06.13
Nr21.06.13
M 24.06.13
M 28.06.13
Br25.06.13
Cp26.06.13
v 28.06.13

OnOtrring

M 28.06.13
Nv07.06.13
Cp05.06.13
Cp05.06.13
M 07.06.13
Mor.06.13
v 21.06.13
Cp12.06.13
Cp12.06.13
M 21.06.13
M 21.06.13
v 28.06.13
Br25.06.13
Br25.06.13
M 28.06.13
M 28.06.13

Havsamnn

Ppecypoe

Hsanos H.H.
Heanos H.H.
Netpos NN
Metpos 0.1
Heanos .1
Visanon Wi
Netpos N.N.
Nerpos NN
Merpos N.N.
Nerpos N,
Netpon 1.1

Cupopon C.C.

Hearos .1
Vganos M1
Cgopon C.C
Cagopos C.C.

03 Wowi 13

=y
£—3 Nerpos NN
o 05.06

£y Maamos MM

o 07.08

e
Ea Nerpos 0.

A1 |
8/1[B/C[s/n]celnie/cN[n[c 8{na]cTaI[c/BnE CN[AIC/BNIBICY

17 Woom '13 24 Wow 13 01 Hion 'L

o 12.06
£ 3 Narpoa LN,
¢ 2.06
N
T Meamor KA
o .08
2 Cuaopos C.C

;206

Ipakxmuueckoe 3a0anue 4. JInig KaxX0To 4jeHa Balled KOMaH/bl BBIOEPUTE POJIU B IIPOEKTE
(momxHOCcTH). PaspaboTaiite n opopmute maiis ceOst JOIKHOCTHBIE MHCTPYKITUH.
IIpaxmuueckoe 3a0anue 5. 3anonHUTe TAOIULLY.

Cmaouu pazeumus KOMaHObl NPoeKma

Cranust pa3BUTHSA

XapakTepHble YepThl
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1.®opmuposanue (forming)

2. Bypnenue (Storming)

3. HopmupoBanue (norming)

4.

DyHKIHOHUPOBAHUE
(performing)

5. 3akpseitue (finishing)

IIpakmuueckoe 3aoanue 6. IlpoBenuTe aHaaM3 pPOJIEBOIO paCIpeseiIeHUs] B KOMaHIE Ha

ocHOBe MeToauku M. benOuHa (mpoiauTte TecT U ompeaenutTe cBou poiu). IIpoananusupyiite
BO3MOKHOCTh KOMOMHANNH 3()(PEKTUBHBIX KOMaH/I U3 WICHOB y4eOHOI TPYIIIHL.

IIpakmuyeckoe 3a0anue 7. Pa3paboraiiTe IJIaH MEPONPHUATHIA 1O peaau3alMy MPOEKTa B

Lenv

COOTBCTCTBHMC C LICJIBIO U 3ala4aMU U OIIPCACIIUTC CPOKU UX pCalnu3alluu. O(bOpMI/ITe Ta6J'II/II_[y.

3aoaua 1

1.1. HanpaBnenue (610K MEpONPUSITUIA)

Meponpusrue

Cpok peanuzanuu

1.1.1.

1.1.2.

3aoaua 2

2.1. Hanpasnenue (610K MepOTIPHUATHIA)

Meponpusrue

Cpok peanuzanuu

SMHhERNRE

rIo0dI

qIrOLUTOIONAJ
OLBdLO;HHW A%
ooy
SMULUIRHE
-LOUINOHOMEC
[ 9IrOIMHICOIIO]

7 9UQLUHIOLID]]

¢ dIOLUHIOLIOY]
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HeiictBue | Y K (0] n
1

[eicTBue v 0] C n
2

JleticTBue v C (0] C 41
3

JleticTBue K C 14 0]
4

JleticTBue K C nu 0)
5

2.1.1.

2.1.2.

Ilpakmuueckoe 3a0anue 8. Pa3pabotaiiTe cMeTy T@poeKkTa B COOTBETCTBUH C
MpeI0)KEHHBIMUA MEpOpUATHSIMHU. OTBET NPEACTaBUTh B BUJIE€ TaOIULL.

Ipaxmuuecxoe 3adanue 9. I1ocTpouTh MaTpUIly OTBETCTBEHHOCTH IIPOEKTA Ballel padoueil
rpynmsl. [Ipumep:
VY — yrBepxkaaer, K — koopaunupyert, C — cornacoBbiBaet, O — opranusyet, Y — ucnonsser

Ipakxmuueckoe 3aoanue 10. Iloocomoeka npezenmayuu «3agepuieHue npoeKkma u OYyeHKda,

e20 2¢hchexmusHocmu»
[IpoBeaute pacu€tel >ddextuBHOCTH TpoekTa. OdopMuTe BCE BHITIOJIHCHHBIC BaMU

MMPAKTUYCCKHUC 3aJaHUS B (I)opMe IMPE3CHTAIUU ITPOCKTA Balei T'pYIIIIBI. IloaroToBrTE KOMaHIHOE
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BBICTYIIJICHUC IJIA 3allITUTEHI ITPOCKTA.

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

Komanna kak ocoObIii B MaJIOl Tpynmbl. THITBI KOMaHI.
OcCHOBHBIE XapaKTEPUCTUKU KOJJIEKTHBA KaK Pa3HOBUIHOCTH MAJIOH I'PYIIIIbI.
JIunepcTBO B KOMaHJE.
DTarnbl KOMaH1000pa30BaHuUs.
[TpuHIMIBI KOMaHAHOHN PabOoTHI.
Kareropun xomMana B 3aBUCHMOCTH OT 1EeJIX (POPMHUPOBAHUSI.
ITytu xoMann000pa3oBaHusl.
[TonsaTue «ponby». Buasl 1 pyHKIMH pOJIeii, BBITOTHAEMBIX yYaCTHUKaMU KOMaH/IbI.
Ponesas mogens ¢pyHkunoHansHOU komaH bl P. benOuna. Ee ucnonb3oBanue B mpakTHuKe
KOMaH1000pa30BaHMUsl.
10.  CruxwuitHoe U LeneHanpaBieHHOe (HOPMUPOBAHHE KOMAH/IbI.
11. VYmpaBneHue B3aMMOOTHOIIEHUSMU B KOMaH/IE
12. Omnpenenenne obmeHus. QYHKIUU OOIIEHUS.
13.  IIpoGnemsl, 6apbepbl, ONTHOKH B OOIICHUH.
14.  Orpaxenue nmpob6iemMbl OOIIEHUS B TEOPETUUECKUX KOHLICTIIHIX.
15. HcrouHuku pacrno3HaBaHMs COCTOSHUN apTHEpa.
16. HHurepnperanus HeBepOaIbHOIO MOBEACHUS apTHEPA.
17. T'ennepHble 0COOEHHOCTH B JIEJIOBOM OOIIEHHUU.
18.  Tum-OmnnuHr Kak cnoco0 GopMHPOBAHUS KOMAH/IBI.
19.  BepeBouHBI Kypc KaK cioco0 GOpMHPOBAHUS KOMAH/IBI.
20. HMHcTpyMeHTHI ynpaBieHHUs KOMaHIHBIMU B3aUMOOTHOILICHHUSIMU.
21. Pabota ¢ koH(pIUKTaMHU B KOMaH e, TpyaHOCTH paboThl B KOMaH/IC.
22.  TpeHHHT KOMaHA000Pa30BaHU: COIEP)KAaHHE U OCOOEHHOCTH MTPOBEACHUSI.
23.  Buapl TpeHHMHTOB KOMaH1000pa30BaHUsl 1 OCOOCHHOCTH UX MPUMEHEHHSI.

CoNoA~WNE

YK-2.5 [Ipenyiaraer nmpoueaypbl 1 MEXaHU3MBbI IIepedyeHn BOIIPOCOB K 3a4ETYy:

OLICHKH Ka4CCTBa IPOCKTA, 1. MadopmarionHble TEXHOJIOTUU B MpoekTe. [IporpamMmuble CpencTBa ISl yIpaBICHUS
WH(PpaCTPYKTypHBIE YCTOBUS JIsI

BHCAPCHUSA PC3YJILTATOB IIPOCKTA

MPOCKTaMHU.
2. Iporpammbl Ui MJIaHUPOBaHUS M ympasieHus npoekramu Microsoft Project, Project
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Libre
IIpakTrueckoe 3axanue:

Pa3zpabotaTte TpPOEKT M OLEHHUTH €ro 3((HEeKTUBHOCTH C MOMOIIBIO
[UIAHMPOBAHMsI U yIIpaBlieHUs mpoekTamu Project Libre

pOTrpaMMBbl IS

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 ITepedyenn TeopeTHYECKHX BOIIPOCOB K 3a4eTy:
KOMaHJHON pabOoThI U HA €€ OCHOBE 1 cDOPMI/IP0133-UHI/16 1 pasBUTHE KOMaH/BL.
OPraHU3yeT 0T6Op WIEHOB KOMaH/IbI 2. KomanHnHslii muaep, TUITBI KOMaHHOTO JIUJEPCTBA.
JUISL OCTROKEHHS [IOCTABICHHOMN el 3. busnec-unes, OCHOBHbIE METO/bI €€ T€HEPUPOBAHUS.
4. busHec MoJielb, 3JIEMEHThI OM3HEC-MOIEIH.
5. Tonsrue u obmiast cTpykTypa 3pHEKTUBHBIX MTPE3CHTAIHIH.
6. Bwuapl npe3eHTaNN U UX XapaKTePUCTHKA.
7. TloHsTHe 1 0COOEHHOCTH MUTY-CECCUU.
YK-3.2 Jenerupyet NoJIHOMOYHS YJIEHAM IIpumepHbIe NpaKTHYECKHE 3aaHUA 1JIS 3a4eTa:

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

1. Komanna u3 ceMu 4elnoBeK TPYyAWiIach HaJl BBIOJHEHHWEM OJHOrO 3akasa. [Ipu sTom
Kaxapii 3arpatun 40 denoBeko-dacoB. 3aka3 mpuHec kommnanuu 2000 mutH. pyO. Ompenenure
MPOU3BOIUTENLHOCTD TPYAA KAXKIOTO COTPYIHUKA B pacueTe Ha YeIOBEKO-4ac.

2. Ilponymaiite «rpesentanuto uaeu (Idea Pitch)» nns komnanum X, kotopast pazpaboraa
TEXHOJIOTUIO YIIPABICHUS CKYTepOM 0e3 ydJacTHsl 4eJIoBeKa.

4. Hcnonp3yss cxemy, H300paKEHHYIO HUXKE, pACKpOWTe HMIIEpaTHUBHBIC OTIHYHS
MpearnpuHUMaTenss OT MEHeIKepa, mpoMoyTepa U u3zoOperatens. Ompenenute, B 4eM pa3HUIA
MEK1y HUMH TIO CJIEIYIOIINM HaIpaBJICHUSM:

- MOTHBAIIUS UX JEHUCTBHIH;

- METOJIBI pean3aliid HOBOU UIEH;

- HUCTOJB30BAaHUE pPecypcoB, (GOpMBI M METOIBl MPUBICUYECHUS HEOOXOAUMBIX PECypCOB,
OTBETCTBEHHOCTD;

-OTHOILIEHUE K OPraHU3allMOHHON CTPYKTYPE.
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g W3obperatens Mpeanpnxumarens
g HaemHbli Ty—
5 CneuuanucT
=y
ananneuue(xhe HaBbIKK,
3HaHKe 6M3HE'(-I'IPDI.|E((OB, (BA3N
Puc. Marpuna «KpeaTHBHOCTb — yIpaBIeHYECKHUE HABBIKH
VK-3.3 Opranuzyet o6cyx/IeHre pe3yIbTaToB KommiiekcHoe 3amaHde 1o pa3padoTKe MNPEINPUHUMATEIHLCKOTO TPOEKTa M €ro
paboTEhl, B T.4. B paMKax AUCKYCCHUU C [MPe3eHTALUHU:
MIPUBJICYCHUEM OIIMIOHCHTOB Paspaboraiite u chopmupyiite PPT-npesenTauo Bamiero ckBo3HOTo MpoekTa Mo CleIyronmM
[TyHKTaM:
- «KOMaHJa TMpOeKTa» (HEOOXOMUMBIE pOJIM, OOOCHOBAaHME WX paCIpeleNeHus MeEKIY|
YIaCTHHKaMH KOMaH/TbI);
- «OwmsHec-unes, OusHec-Moenb, Ou3Hec-TuIaH» (I[€TIeBOM  MOTPEOHTENb, IIEHHOCTHOE
MpeIOKEHNE, TICPHUO]] PEATU3AINH TIPOCKTA).
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. Cneuuduueckas popma nmpodheccuoHanbsHOTo O0IIEeHUs, OCHOBaHHAs Ha 0OMeHe HayqHOU
uHpopManuen — 3To
a) MaccoBasi KOMMYHHKaIIHs
0) Hay4Hast KOMMYHHKAaIHs
B) MEXKYJIbTYpPHAs KOMMYHHKAITHSL.
2. Mumuka, XecTbl, (OTOJIOKYMEHTHI, TEMII peYd — 3TO CpeAcTBa Hay4HOH

KOMMYHHKAaIUH

a) BepOayibHbIE
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0) HeBepOaIbHBIC

B) TEXHUYECKHE.

3.Yto He ABISETCS TEXHUICCKUM CPEJACTBOM HAyYHOU KOMMYHHKAITUU
a) peub

0) TenexkoHbepeHIns

B) DJIEKTPOHHBIE PACCHUIKU

r) hakc

4. KoHdpoHTaLHsI JISKUT B OCHOBE ...

a) IMUCKYCCUHU

0) nmoseMuKu

5. Omnpenenute XapakTep HAYyYHOM MOJEMHUKH MO €€ ILeNU: MOOeAUTh JIOOBIM IyTEM,
WCIIONb3YS JIOKHBIE T0BOJIBI

a) SBPUCTUYECKUIA

0) copuctuyeckuii

B) allOIMKTUYECKUN

6. DBpUCTHYECKHI XapaKTep Hay4Has MOJEeMUKa O0peTaeT:
a) Korja lenb IOJEMHUKH CONpsDKEHAa C JIOCTH)KEHHMEM MCTHHBI, OCHOBAaHHOM Ha 3aKOHax|
MBILUIEHUS U JTIOTUYECKHUX MPaBUIIaX UTPBI;
0) Korza 1esb Cropa CBOJAUTCS K TOMY, YTOOBI CKIIOHUTh K CBOEMY MHEHUIO COOECeHHKA;
B) KOT/1a I1eJIb — MOOEINUTH JIIOOBIM ITyTeM, IPEAHaMEPEHHO UCTIONb3Ys JIOKHBIE JOBOJIBI.
7. Ilonck HaygHOTO coriacusi, GOpMHPOBAHHUE OOIIETO MHEHUS — IIEJTh
a) cropa
0) moseMuKH
B) IUCKYCCUU
8. UTO HE OTHOCUTCA K CHJIBHBIM apryMEHTaM

a) TOYHO YCTAaHOBJICHHBIE (DaKThI
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0) BBIBOJIbI, IOATBEPKICHHBIE SKCIIEPUMEHTOM
B) YJIOBKH M CY)KJIEHUS, IOCTPOEHHBIE HAa aJIoTU3Max
I') 3aKJIF0UYEHHUS IKCIIEPTOB
9. Anorusm — 3to
a) IPUEM pa3pyLLIEHUs JIOTHKY;
0) pueM JIOTMYECKOM apryMeHTaluu, KOTOPBIH IpecTaBiIseT coo0i
YMO3aKJII04YE€HHE, COCTOSIILIEE U3 TPEX CYXKACHUMN: IBYX MOCHUIOK U BBITEKAIOUIET0 U3
HUX BbIBOJA;
B) cllydaifHasi, HEOCO3HAHHAs WM HEMpeTHAMEpPEHHas JIOTMYecKasi OIIMOKa B MBINIJICHUU (B
JI0Ka3aTeNbCTBE, B CIIOPE, TUAJIOTE);
I') YJIOBKA, ITONBITKA MTOJIYYUTh HEOIPABIAHHOE MPEUMYILIECTBO OAHON U3 CTOPOH B HAyUYHOU
ITCKYCCHH.

YK-4.2

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

3apanme 1: Haiinute B uuTepHere Ha caiitax OBC «Jlanby, «KuOepneHunka» win
«elibrary» HayuHble cTaTbu TO TeMmaM, OJM3KAM K TEME BaIlllero Hay4Horo wucciemoBanus(1-2
CTaTbl Ha BBHIOOP), M NpoaHanM3UpyiWTe ux. Ilpocrenute ABMKEHHE HAYYHOH MBICIH OT
MPOOJIEMHOM CUTYyalluu K BbIBOJAM. BhIIHIINTE A3BIKOBBIE CPECTBA TOHAIBHOCTH M OLIEHOYHOCTH:
yKa3aHHe Ha OTCYTCTBHE WJIM HEMOJHOTY 3HAHWH, Ha COMHEHUE, PEANOI0KEHUE, TUIIOTE3Y, OIBIT
uctopun u 1p. Kakue S3bIKOBbIE CpEACTBAa HCHOJB3YIOTCSA JUIsl OIEHKM LeJel, MeToja
ucclieIoBaHus, pe3yibTaTtoB aesrenbHocTH? Kak BBoaATcs uzaes u runore3a? CoOnogaroTcs Ju
MpaBWla JIOTUYECKOW apryMEHTAllUH, MCIOJB3YIOTCS JHM NMPUEMbl KPUTUYECKOW apryMEHTallUM B
cratbe? Caenaiite BbIBO/bI. HanuimTe HaydHyr0 CTaThIO MO TEME BaIllEro MCCieI0BaHuUs.

YK-4.3

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

PO ECCHOHAIBHBIX TUCKYCCHIX HA

3apanme 1:. Haiinure Ha caiite DBC «Jlanb»y wmiam Ombmmoreke PUHII,
elibrary crateu, conepikariye TUCKYCCHIO MO Balllel HAyYHOU CIEIMAIbHOCTH, U

IIPOAHAIU3UPYHITE UX. Kak BbICTpOeHa aprymeHTarys B Hay4HO# auckyccun? [laiite 0630p
OCHOBHBIX TOYEK 3pEHUs 10 JaHHoMY npeamery? B uem cyts cnopa? Cdopmynupyiite cBOIO
TO4Ky 3peHus. KTo u3 onmoneHTos 6oisee yoeauTeneH, Ha Bail B3 ? YTo BBl MOXKETe CKa3aTh
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uUHOUKamopa KOMNnemeHyuu
PYCCKOM M HHOCTPAHHOM SI3bIKaX O pOJM 3TOM JUCKYCCHMM B pa3BUTUU Hayku. [IpuBeaute CBOM NpPUMEPHI AKTYaJbHBIX s
COBPEMEHHOM HAYKH TUCKYCCHM.
3apanue 2: IloaroToBbTe CBOE BBICTYIUICHHE Ha BBIOpAaHHYIO TPYIIIOHW TeMY HayYHOM
TUCKyCCUU
Hnocmpanmwiii 361K 8 npogheccuoHanbHol 0essmenbHoCmu
YK-4.1 VYcraHaBiMBaeT KOHTaKThI U N
Ilepeuenb NpaKTHYECKUX 3aaHUIM
OopraHu3yer oOIleHrnEe B COOTBETCTBUU
. 1. CocTaBbTe 1uanor u3 caeayrX peritK.
C MOTPeOHOCTSIMH COBMECTHOM .
2.VcipaBbTe OMMOKU B BUSUTHOM KapTOUKE.
JeSITEIIbHOCTH, UCIIOJIb3YS
3.CocraBbTe 0 00pasily CBOKO aBTOOHOTpaduIo.
COBpEMEHHbIE KOMMYHHUKAI[MOHHbBIE
4.1lonroToBbTe Mpe3eHTAIHIO O cede.
TEXHOJIOTHH
YK-4.2 CocrasisieT 1e/oByI0 T0KyMeHTaluo, | [lepedyeHb MpaKTHYECKUX 3aaHHi
CO3/a€T Pa3IMYHbIC aKaJeMHUYECKHE 1. TIpouyTuTe TEKCT U JOMOJIHUTE €ro MPeaOKEHHBIMUCIOBAMH.
WM NIpoeccroHaNIbHBIE TEKCTHI Ha 2. TlpouuraiiTe TEKCT U ONpENIETUTE, SBISETCSIBBICKAa3bIBAHUE
PYCCKOM M THOCTPAHHOM SI3bIKaX VWCTUHHBIM WJIH JIOKHBIM.
3. IlpouwutaiiTe nUaANOr U JOMOJHUTE HEAOCTAIOIIMMUPEIUIHKAMHU.
4. BpiOepuTe HaWTY4IIUH OTBET JUIsl KaXKIOr0 BOIpoca
5. CocrtaBbTe 10 00pa3ily 3asBJICHUE O IpUEMe Ha paboTy.
6. IloaroroBbTe cOOOIICHHE/MPE3CHTAIIMIO O OJHOW U3 MPOHJAEHHBIX TEM, OMUPASCh HA
COOTBETCTBYIOIME JIEKCUYECKHE BBIPAKEHUS.
YK-4.3 IIpencrasiser pe3yapTarhl IlepeyeHb NpaKTHYECKUX 3aAaHUU

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

PO ECCHOHAIBHBIX TUCKYCCHIX HA
PYCCKOM M MHOCTPAHHOM SI3bIKaX

1. CocraBbTe cooOIIeHNE, ONUPAsICh HA UCTUHHBICYTBEP)KICHUS U3
MPEJIOKEHHOTO CIIHCKA.

2. Pacnonoxwute yacTH NUCbMa B IPABUIIBHOM IOPSIZIKE.

3. ToxaroroBbTe coOOOIIEHNE/TIPE3EHTALIMIO IO OJTHON U3 MPOIIEHHBIX TEM, OUPAsICh Ha
COOTBETCTBYIOIINE JIEKCUUECKHE BHIPAKEHUSI.

4. TlpouuTaiiTe TEKCT NPOPEeCCHOHATBHO-OPUEHTUPOBAHHOTO  XapaKTepa,lepeBeIuTe
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€TI0 OCHOBHBIC UJIEHU KU OTBECTHTEC HA BOIIPOCHI.
5. CocraBbTe MUCBMEHHO  aHHOTAIUH K TEKCTaMIPO(eCCHOHATLHONW TEMATHUKH.
YK-5 — Cnoco0eH aHAIM3MPOBATh M YYNTHIBATh Pa3Ho00pa3ue KyJbTYP B pouecce Me:KKYJbTYPHOT0 B3aMMO/1eiiCTBUS
OcHOBbI HAYUHOU KOMMYHUKAYUU
YK-5.1 OpueHTupyercst B MEKKYJIbTYPHBIX 3aganue 1: Haiinure Ha caiite OBC «Jlanb» mmm oubimorexe PUHILI, elibrary]
z;ﬁfggsgiugﬁée}l;C();{;e]ﬁea}iaf;w CTAaTbU II0 BAallEd HAYyYHOW CIEHHUAIBHOCTH M TMPOAHANM3UPYWUTE HUX. Kak Bbl
HOIUKYIBTYPbI M TIOIHA3bIYU OLICHUBACTC CHIIY apryMCHTOB B STOH HaquOﬁ nojaemMuke? CO6J'IIOI[aIOT JIJU aBTOpPblI 34aKOHBbI
APTYMCHTALIUU: TIpaBHJIa JIOT NYECKOH aprymMcHTaluu, KpI/ITI/I‘ICCKOﬁ aprymMecHTaluu. HpI/IMeHHCTCH
VIM IICUXOJIOI'HYCCKas apl"}IMeHTaL[I/IH? I/ICHOHBBYIOT I aBTop/aBTOpLI CO(l)I/ISMBI/HapaJIOFI/IL’»MBI?
Brimumure U3 cTaThu ClicnyaJbHBIC CPEACTBA HAYUYHOI'O CTHIIA. Brimumure U3 cTtatbu A3LIKOBBIC
CpCACTBA, C IOMOIIBIO KOTOPBIX aBTOPBI BEIPAKAIOT CBOU S5MOIMU U CBOC OTHOIICHUEC K ONIIOHCHTY.
3ananne 2: Halinure Ha caiite OBC «Jlanb» mmm 6ubnmorexe PUHLI, elibrary]
CTaThbM MO Balled HAYYHOM CHEHHAIBbHOCTH. IlpoaHaiu3upyiTe apryMeHThl CTOPOH|
(JIoTUYeCKyl0, KPUTHUYECKYI0 M TICHXOJIOTMYECKYI0 apryMmeHTtanuio). Ilporectupyiite TekcThl Ha
HAJIAYHUC IIapaJIOTU3MOB U CO(I)I/BMOB. Hpe,[[CTaBBTe CBOIO TOYKY 3pCHUS Ha BOIIPOC. B uem
[IPUYMHBI OSIBJICHMS MOAOOHBIX TMCKYCCHM U YTO OHU Jal0T HayKe?
YK-5.2 Biianeer HaBbIKaMU TOJIEPAHTHOIO 3aganue 1: [loarotoBbTe CBOE BBHICTYIUIEHME HAa BBIOPAHHYIO TPYIIOM TeMy Hay4dyHOU

MOBEJICHUS TIPH BBHIMIOJTHEHU N
npodecCHOHANBHBIX 3a7a4

TTUCKYCCHHU.
IIpoBenuTe JUCKYyCCHIO, YUYMTBIBAas IMpaBWiIa JIOTHYECKOHM apryMEHTALlMA M OTHKY)|
MEXKYJIBTYPHBIX U MEXINYHOCTHBIX OTHOILIEHUH, U TpeOOBaHUS TOJIEPAHTHOCTH.
3apanme 2: Mcnonbe3ysa Poccuiicknii MHIEKC HAYYHOTO IUTUPOBAHMS, HANAWTE CTATHH,

OITyOJIMKOBAaHHBIE 3a TP MOCJIEIHUX MecsIla YYeHbIMU YHUBEPCUTETA UM OpPTaHU3allii, B KOTOPOH
BbI yuuTech Wi paboraere. Ha 0cHOBe 3arojoBKOB M pe3loMe 3THUX cTaTel mornpoOyiiTe BbIOpaTh
OJIHY CTaThIO JUIsl pa3BJIEKaTEIbHON HOBOCTU U OJHY CTaThblO AJIs T03HABaTeIbHON HOBOCTH B CMU.
Hanummre TeKCT HOBOCTH.

3apanme 3:Ilpunymaiitre 3aronmoBok u Hamumurte JIMJ] HOBocTH, mo OnM3KOM Bam
npobnemaruke. [Iponymaiite, kak Moriia Obl 3By4aTh HOBOCTh O Ballleil HayyHOU padoTe.
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UnocmparHwlil 361K 8 NPOPECCUOHATLHOU OesTMebHOCIU

YK-5.1 OpueHTupyercs B MEXKKYJIbTYPHBIX IlepeyeHb NpakTHYeCKUX 3aJaHUI
KOMMYHHKAIIUSIX HAa OCHOBE aHAN3a 1. TlpouwTaiiTe 1 MpOAHAINZUPYHTE TEKCT (IpaMMaTUYECKHE KOHCTPYKIIMH U KITUIIIE,
CMBICIIOBBIX CBSI3€H COBPEMEHHOM XapaKTepHBICUIS I€TI0BOM KOPPECTIOHICHIINH ).
HOJHUKYIBTYPbI U HOJIUSA3BIYMS 2. TlocraBbTe NpeUIoKeHUs B IPABUILHOM MOPSIKE,YTOOBI COCTABUTh JHATIOTH.
3. HanmmmuTe nemoBoe MuchbMO MO YKa3aHHOM TEMe.
YK-5.2 Brnazneer HaBbIKaMu TOJEPaHTHOTO Ilepeuenb NpaKTHYECKUX 3aaHUIM

MMOBCACHM ITPU BBINTIOJIHCHUHN
HpO@CCCHOHaﬂbeD(BaHaq

1. CocraBbTe CHHCOK CJIOB M BBIpaXEHHI MO yKazaHHOMTEME.

2. JomomHute Jajor HEJOCTAIOUIMMHU  PEIUIMKaMU,XapaKTEPHBIMU JUIS
JIEJIOBOTO OOIIIEHUS.

3. CocraBbTe A€I0BOE MUCHMO, HCIIONB3Ys TPAaMMAaTHIECKNE KOHCTPYKIIMU M KITUIIIE,
XapaKTepHBICJIsI PEUEBOT0 ATHKETA JIEJIOBOTO OOIIECHUS.

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 I[IpakTHYeckne 3a]aHUA
MOTPEOHOCTH U CIIOCOOBI I Ipakmuuecxoe 3a0anue Ne7
COBCPHICHCTBOBAHU CO6CTB€IEHOH (8 Bri6path M3 pe3y/IbTaToOB BHINONHEHUS 1 U 2 3amanuii 4-5 crareii, Hauboee OIU3KO TOIXOAAIINX]
TOM YHCIIe TPOPECCUOHATHHOM )
M0 TEMaTHKE K BallleMy HAay4YHOMY HCCIICIOBaHHUIO. BBIIENNUTh, KaKyl0 HOBYH HH(MOpMAaIuio 00|
JESTEIIbHOCTH Ha OCHOBE CaMOOIICHKH
00BEKTE U MPEIMETE UCCICIOBAHMS, a TAKXKE UCIIOJIB3YEMbIX METOaX Bbl M3 HUX y3HAJH, YTO, MO
BallleMy MHEHHUIO, BaM HEOOXOAWMMO OyAeT W3Yy4YHTh, B TMPOLECCE BBIMOJHEHUS HAYyYHOTO
MCCIICTOBAHUS.
YK-6.2 Bribupaer u peanusyer ¢ Bonpocs! 1J1s1 npoBeieHUs YCTHBIX OIIPOCOB

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

Yemuwiu onpoc Ned
1. Yto Ha3bIBaETCS UHTEIIEKTYAIbHOM COOCTBEHHOCTHIO?
2. UYro npusHaIoTCAd 00BEKTaMU HHTEIUIEKTYaIbHON COOCTBEHHOCTH?
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COIMaJIbHBIX HABBIKOB

3. Urto siBnsieTcss 00bEKTaMH aBTOPCKOTO MpaBa?
4. Kakue 00beKTbl HHTEJUIEKTYaIbHON COOCTBEHHOCTU OXPAHSIFOTCS IATEHTOM?

IIpakTHYecKkne 3a1aHUA

I Ipakmuuecxoe 3a0anue No5
HanucaTts anHOTanuio K HaydyHoi ctatbe. OObeM anHoTanuu 200-250 cioB. AHHOTALMS JOJKHA
OTpa)kaTh IOCTAHOBKY 3aJauM, aKTYaJlbHOCTb, MWCIIOJIb30BAHHBIE METOABl M IOJYyYEHHBIE
[pe3ybTaThI.

I Ipakmuueckoe 3a0anue Neb
PazpaboTarh Npe3eHTAINI0, COJEPKANIYI0 OCHOBHBIE PE3YyJIbTAaThl HAYYHOTO HCCIECIOBAaHHS HA|
OCHOBE HaYyYHOU cTaThM (CM. 3a1anue NoS).

Bonpocs! 1151 NpoBeeHUs 3a4eTa

1. Knaccudukanus HayqyHbIX KOHPEPEHIUH.

2. Kak HaiitTn wuHpopmamuio o Hay4yHbIX KoH¢epeHuusx? Ilo kakum KpuTepusiM BBIOpaTh
KOH(epeHIHIo 1715 ydacTus?

Kak monate MaTepuainsl Jyis yyacTus B KOHQepeHIHn?

Bunnl nzmanuii.

Kak knaccuuuupyroTcst U31aHus 10 MPUHAJICKHOCTH K CUCTEMaM HayYyHOTO IUTUPOBAHUS?
Kakyto cTpykTypy HMeeT HaydHas CTaThsI? YTO JOJKHO COACPIKATHCS B KAKIOM pazzerne?

. [lo xakuM KpuTepHusM OIIEHHMBAETCS KAayeCTBO HAYYHBIX XypHanoB? ['ie M Kak MX MOYKHO
YBUJETBH?

8. Uro noanagaer noj onpeaeaeHne «MHTeIUIEKTyallbHasi COOCTBEHHOCTh» M KaK OHa OXpaHseTcs?
9. Uro sBnsieTcs 00BEKTaMH aBTOPCKOTO MpaBa M KaKUM 00pa3oM OHO 3allUIIaeTcs?

10. YTo oxpaHsieTcst MaTeHTHBIM IpaBoM?

No ko

YK-6.3

BrictpanBaer rubkyro
poeCCHOHATIHLHYIO TPACKTOPHIO C

IIpakTuyeckue 3a1aHUs
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Y4€TOM HaKOIIJIEHHOT'O OIbITa
po(hecCHOHANTLHOM e TEILHOCTH,
JUHAMUYHO U3MEHSIOLINXCS
TpeOOBaHUI pbIHKA TPya U
CTpaTEeruy JUYHOIO Pa3BUTHS

! [pakmuueckoe 3a0anue Ne§
Oxapakrepusynre
caMopas3BHTHE,

3HAYMMOCTh  BBIIOJHACMOI'O BaMH HAY4YHOI'0 HCCJICIAOBAHHUSA Ha  Ballc

TEKYIIYyI0O H OyayImIyro
KBaJTM(UKAIMK U TIPO(ECCHOHANBHBIA POCT.

npo(hecCHOHANBHYIO  JCSATENbHOCTh,  TOBBIIICHHE

OBLENNTPO®PECCUOHAJIBHBIE KOMIIETEHIIUA

OIIK-1 — Cnoco0eH aHAJIM3UPOBATh W BBIABJIATH €CTECTBEHHO-HAYYHYIO CYLIHOCTDH NP00JieM yNpaBJjeHHsl B TEXHHYECKMX CHCTeMaX Ha OCHOBe
M0JI0’KeH Ui, 3AKOHOB M METO/I0B B 00/1aCTH €CTeCTBEHHbIX HAYK H MaTeMATHKH

Mamemamuueckoe MOOGﬂMpOGGHl/te 00bexmos u cucmem ynpaejaeHus;l

OIIK-1.1

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

Ilepeuens meopemuueckux 60npocos:
1. MeTopl cuHTE3a MaTeEMaTUYECKUX MoJiesiel. XapaKTepUCTUKU aHATUTUYECKHUX,

HKCHEPUMEHTAIbHBIX U aHATUTUKO-3KCIIEPUMEHTATIBHBIX METOA0B. O0IacTH NPUMEHEHUS STUX
METO/IOB.

2. Buovr mamemamuueckux mooeneu, npunamas kiaccuguxayus. Haznavenue u oowas
XApaKmepucmuka Kaxcoo2o Kiacca Mamemamuieckux mooeretl.

3. B 4em cymHOCTh CUCTEMHOTO MOJXO0a IIPH CUHTE3€ MaTeMaTHUYECKUX MOJIEeH JIs
00BEKTOB, ONTUCHIBAEMBIX 3aKOHAMU MeXaHUKH. [IpuBeanTe npumepsl

4. Kakue metozpsl pemieHus nudQepeHuanbHbIX ypaBHEHUH UCIOIb3YIOTCS PU
MCCIIeIOBaHUM MoJelel cucrem?

5. Kak u ju1d kakux Lesneu Mponu3BOIUTCS IEKOMITO3UIUS MAaTEMAaTUIECKOU Moaenn?
[IpuBenuTe npuMep AEKOMITO3ULIMH.

6. Uto Takoe maTtemarnueckas cxema? i Kakux LeNel NCIOJIb3YETCs 3TO MOHATHE?

7. Yto Takoe ¢popmanbHas Mosienb cucteMbl? Kak mpousBoauTes npotecc hpopManuzanuu?

8. Kakue Bupl obecrieueHus TpedyroTces A1 pa3paboTKU UMUTAIIMOHHBIX MOJIeen?

9. Kak popmupyercs nenb MmoaenupoBanus? Kakue BUIBI 11e1€H MOJIETHPOBAHUS
MCIIOJIb3YIOTCS IPU OMPEJIENIEHNN KOHIETIIMYA MOIETH?

10. Kakue craguu pa3pabOTKi MOJEIH UCTIOIB3YIOTCS TIPU CUCTEMHOM TMOAXO0E?
OxapakTepu3yuTe 3TH CTaIuu.
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11. YTro noHUMAThCS MO/ CTPYKTYPOH CUCTEMBI PU CUCTEMHOM TMOAXO0E MOCTPOCHUS
Moenei?

12. Yto Takoe MOACIL CHCTEMbI?

13. Urto Ha3bIBaCTC TUIIOTE30M M aHAJIOTMEH B HCCICAOBAHUU CUCTEM?

14. Uto Takoe npouecc GyHKIIMOHUPOBAHUS CUCTEMBI?

Ilpumepvl npaxmuyeckux 3a0anuil’

1. Kak npeacraButh augdepeHuaibHoe ypaBHEHNE, ONUChIBAIOIIEe IOBEJeHHE 00bEKTA B
KaHOHHYECKOH (popme?

2. 3anummre nuHeiHoe OJIY n-oro mopsaka ¢ MOCTOSHHBIMM KO3((UIUEHTaMHU ¢
HEHYJIEBOM IPAaBOM 4aCThIO

3. Kakme ™ertonsl pemieHus au¢¢depeHIuanbHbIX YpaBHEHMH HCIONIB3YIOTCS B IpU
UCCIIEIOBaHUM MOJeiel cuctem?

4. Kak mpeJcrasinsieTcss MoJieNb B oneparopHoii ¢popme 3anucu? [Ipusenute mpumep.

5. IlpuBeaurte MopsIOK BBIYKUCICHHUS M300pakeHUH (YHKIMM Ha MpUMepe MpOCTEHIINX
byHKIIUH

6. Ilepeuncnute cBoiicTBa mpeoOpa3zoBanusi Jlamtaca. IlpuBenute mnpumep MHOIydYEHHS]
nepeaaTouyHon (GyHKIMU C UCIOJIb30BAaHUEM CBOMCTB ITpeoOpa3oBaHus

7. Kak momyuuth omepatopHyro ¢opmy 3anucu auddepeHnnansHoro ypaBHenus? Urto
TaKOE€ UHTErpajl CBEPTKU?

8. Jlns Kakux Leneil cTposTcs MareMaTH4YeCKHEe MOJENU B BHJIE€ CTPYKTYPHBIX CXem?
[IpuBenuTte npuMep MaTEMAaTUYECKON MOJEIN B BUJE CTPYKTYPHON CXEMBI

9. Kakue xapakTepucTHKU 00BEKTa JOJKHBI ObITh OMMCAHBI B MATEMAaTUYECKOM MOAETU?

10. Metoap! unciaeHHOTO pemeHus uddepeHnanbHbIX YpaBHEHUN

11.  Anroput™M  peanu3anud  BBIOPAaHHOTO  YHMCIEHHOTO  METOAAa  peIICHUS
nuddepeHIMaIbHbIX YPaBHEHUH MOJIENTN

12. TloctpoeHue CHCTEMBI pPa3HOCTHBIX YpaBHEHHWH /IS YHCICHHOTO pPEUICHHUs
i QepeHIHaTbHOT0 YpaBHEHHS

13. Kakuie OCHOBHBIC COCTMHECHHSI 3BeHBEB. [IpUBeIUTE IPUMED MMOCTPOSHUS MOJICIICH JUIs

Ka)XJOI'0 TUIA COCAUHEHNI 3BEHbEB
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14. Kakue oCHOBHbBIE COEMHEHHUS 3BEHBEB. [IpuBeauTe NpuMep MOCTPOCHUS MOJIENEH 1]
KaXXI0ro Tuiia COGI[I/IHGHI/Iﬁ 3BCHLCB
14. TlpuBenuTe mpuMep CUHTE3a MAaTEMATHYECKON MOJIENIN B OTIEpaTOPHOM hopme

Ipumepsl 3a1a4

1. IlpousBectu ynciaeHHoe penienne auddepeHnnaIbHOr0 ypaBHEHHUS.
y'+2y'+y=0npu y(0)=0, y'(0)=2
2. PaccMoTpHTE TOBEACHHUE CUCTEMBI M COCTABHTH MOJIENb MPOLECCa HAIOJHEHUs 0aka B
BUJIC JTUHEWHOTO MU(QepeHINaTIbHOTO YpaBHEHUS ISl IBYX BapuaHTOB mporiecca.. [IpousBectn
YHCICHHOE PeleHHE MOIYYEHHOro Ju(GepeHINaIbHOI0 YpaBHEHUS.

01

—

Ux

—

Ly

3. [IpousBecTn aHAIUTHYECKOE perieHne TudPepeHITnATBHOTO YpaBHEHUS

5y"~y'—3y=0mpu y(0) =1, y'(0) =-2

4. 11 3ajaHHON CTPYKTYPHOM CXEeMbl MPUBEIUTE MaTEMaTHUECKOE ONMMCAHUS MOBEIEHUS MOJENN

B orepaTtopHoi opme
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x(t) 1 1 y(t)
’QQ | TPl ] T,P

TsP+1

A

5. TlpencraBeTe 3amanHOe au(QEpeHINATHPHOS YPAaBHCHHE IOBEICHUS OOBEKTa Pa3HOCTHBIM:
QHAJIOTOM B PEKYPPEHTHOM (opme.

5y"—y' =3y =0mpu y(0)=1, y'(0)=-2

6. s 3amaHHOM MOJENM CHUCTEMBl B MATPUYHOM yIpaBisieMod (opMe MOIydnTe MOJETH B
orepaTtopHoi opme

AK:’-g (1) 2-‘_8&12’-8] Chy=|3 4 1
' {—40 —38 —11JJ H [ ]

7. Tlo 3amanHOMY AuddepeHnaIbHOMy ypaBHEHUIO chOpMHpYHTe MaTeMaTHYeCKYyl0 MOJENb B
MPOCTPAHCTBE COCTOSIHUI

y" +11y" + 38y’ + 40y = X" + 4x" + 3X

OIIK-2 — Cnoco0eH (popMyJIMpOBaTh 321241 YIPABJIeHHS B TEXHHYECKHX CHCTEMAX H 000CHOBBIBATH METO/IbI HX PellleHHs

Aemomamuwpoeayubze CUCMEMbL HA)YHBIX uccnedosanull

OIlK-2.1

Hcrnonb3yeT METOIbI HAYYHOTO
WCCIJIEIOBAHMsI ISl pELICHMS 3a/1a4 B
o0yacTu yrnpaBieHHUs] TEXHUYECKUMHU
CUCTEMAMHM U TEXHOJIOTMYECKUMU
KOMIUIEKCaMH

3ananue.
[ToAroTOBUTEL BONPOCHI /17151 00CYKICHUS CXEMBI:
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—————————————————————— 1 il |
\ Pe3yabTat: ! \ Pe3yabTat: !
| HoBasl TeXHOIIOTHA HENPEPBIBHOH ! \ CrienHaTH3HPOBaHHAA CHCTEMA I
! PA3IHBKH CTaTH I | @BTOMATH3HPOBAHHOTO IPOEKTHPOBAHHA \
___________ F__________l il el R
___________ dm == ___________-_:—_-_—_—_-_—_-
| 05.16.02 ! ! 05.13.12 |
: MeTamrypras 4epHbIX, ! ! CHCTEMBI aBTOMATH3aITHH :
! €THBIX H PEIKHX METalIOB I AHHA !
L _ TBCTHSIX H PEIIKHX MCTAIIOB__ ! . NpOGKTHPOBAHW |
ot TT T =" = T TTTTTT T !
| ¢~ Hnes: \
. HccrenoBaHHe BIHAHHE CXEMBI L
| PaccTaHOBKH (QOPCYHOK Ha pOpMHpOBaHHE ! R
! HelIPePBIBHO-THTOH 30 TOBKH I \
- ¥ _ ____-IZZZZZ--------------- I-_-_-_-_-_-_‘ _____ A
| 05.13.18 : | 05.13.06 |
, Maremarideckoe MOJICTHPOBAHHE, | | ABTOMaTH3allif H YNIPaBIcHHE |
: YHCTIEHHbIE METOIBI H ! | TEXHOIIOTHYECKHMH IPOLECCAMH !
1
:_ KOMILTEKCEI IIPOTPaMM ' ! H IPOH3BOJICTBAMH I
___________ j———— = = === L el
. e e e m—————— Y e e e - -
Tt T fomommomoooe I ' Pe3yabTar: !
I Pe3yabTar: I \ > : !
| VIMHTAIHOHHAT MOJENb, KOMITTERS | : ABIOM&I}BHPOBE]HH&H; cHCTema |
| IporpaMM, HOBbIE HTEMEHTEI ! | Hay'IHBIX HCCTIe{OBAHMI Mpomecca |
! MaTeMarH9eCcKoH MO ! | _ _HCTIPEPBIBHOH PASTHBKH CTATH, 5 |
OIIK-2.2 DopMynupyeT KpUTEPUHU OLIEHKU 3aganue.

3¢ (HEeKTUBHOCTH MYTEH pereHus
MIOCTaBJIEHHBIX 3a7a4

1. Beibepute nens coznannst ACHU mo Temarrke BEITYCKHON KBaJTHM(PUKAITMOHHON pabOThI COTTIaCHO
MIPUBEICHHOMN CXEME.
2. VkaxuTe Haubosiee 1Lesecoo0pa3Hble MyTU JOCTUKEHUS LIETIH.

3. YcTaHoBHTE B3aMMOCBSI3U MCXKAY HCJIAMU Ha PUCYHKE U MYTIAMHU UX HOCTH)KCHHﬁ.
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Ienu cozoanuas ACHH na
RPEONPUAMUSAX I 8 OPZAHUSAUUAX

1) o6ecnedenHe BEICOKHX TeMIIOB HayIHO-
TEeXHHYeCKOro IIporpecca;

2) moppimenHe 3 (PeKTHEHOCTH H KATECTRA
Hay9JHBIX HCCIIeJOBAHHH Ha OCHOBE NOTyIeHHT H
YTOYIHEHH: MaTeMaTHIeCKHX MoneneH 0GbeKToE,
SIBTIeHHH, IPOIECCOE, 8 TAKKe IPHMeHeHHe 9THX
Mopeneif 111 IpoeKTHPOBAHHS,
IPOTrHO3HPOBaHHA H YIIPaBIeHHA;

3) moBsImenne 3 PeKTHRHOCTH
paspabaTeBaeMbIX 0GBEKTOE H YMeHb I eHHE
3aTPAT Ha H2 co3JaHHe;

4) mony<4eHHe KA9eCTBEHH 0 HOBBIX HAYTHBIX
pe3yIbTATOR, JOCTH:XCHHE KOTOPEIE He
BO3MOXKHO Gz mpHMeneHns ACHIT;

5) cOKpalIeHHE CPOKOB, YMeHbIIeHHE
TPYA0eMKOCTH HayTHEIX HCCIeIOBAHHH H
HCIBITAHHH 06Gpaz10B HOBOH TEXHHKH.

Ilymu docmuscernus yeneil
coz0anua ACHH

1) CHCTEMATHIANHA H COBEPIIEHCTBOBAHHE ITPOLICCCOE
Hay49HBIX HCCJC,E[DBBHHﬁ M HCIIBITAHHH Ha OCHOBE
ODPHMEHCHHA MaTEMaTHUCCKHX MO,E[C:[CI:i H CPEACTE
BBIUHCIUTCIBHOM TCXHHEH,

2) ROMILTERKCHAA aBTOMATHIANHA HCCICTOBATCIBCKHXE
paEOT B Ha}“H-IO-HCCJB,E[GBaTC.IT:CKDﬁ OpTaHHM3aI[HH.

3) moBBIIEeHHe KaYecTBA VIPABICHHA HAYUHBIMH
HCCICI0BaHHAMH;

4) npuvenenne 3QQeKTHEHBIX MaTeMaTHYECKHX
MeTOIO0B OPTraHH3AIHH U ILTAHHPOBAHHA 3KCIIEPHMEHTOE;

5) HCIIONB30BAHHE METONOE 00PaOOTKH H IPEACTAEICHHA
Hay4HBIX HCCICIOEAHMI M HCIIBITAHAN B BHIC
MaTeMaTHYeCKHX Mogelefl, HMEHIIHY 3aJaHHYIO
dopny;

6) aBTOMAaTH3AIHA TPYIOCMKHX padoT;

7) 3aMeHa HaTYpPHBIX HCIBITAHUI H MaKCTHPOBAHHA
MATEMATHUESCKHMH MOIETIAMH.

OIIK-3 — Cnoco0eH caMoCTOSITEIbHO PeliaTh 3a1a4d YIPAaBJeHHs B TEXHUYECKUX CHCTeMAaX Ha 0a3e MocJeTHUX JOCTHKeHUH HAYKH U TEXHUKH

Mamemamuueckoe MOO@]ZMPOG’CIHH@ 00beKmos u cucmem ynpaejaeHus;l

OIIK-3.1

Hcnone3yer coBpeMEHHBIE
TEOPETUYECKHE U
OKCIICPUMCEHTAJIIBHBIC METO/IbI
pa3paboTKN MaTeMaTHYECKUX
MoOJIeNIel NCCIIETyeMbIX O0OBEKTOB U
IIPOLIECCOB B aBTOMAaTU3UPOBAHHBIX
CHCTEMaX yIIpaBICHUS
TE€XHOJIOTMYECKMMH KOMILJIEKCAaMU

Hepelteub meopemu4uecKux 6onpocos

1. Monenu kacKaAHBIX CUCTEM yIpaBieHus. OOpacTu UCTIOIb30BAHUS KACKAHBIX CHCTEM.
MeTo1bl HACTPONKH KACKAIHBIX PETYISATOPOB.

2. [IpuBeauTe MOAENN KOHTYPOB PETYJIMPOBAHUS C 3aMKHYTBIM U Pa30MKHYTBIM KOHTYPOM
CaMOHACTPOMKH.

3. [Tosicaute mpuHIMI HOPMUPOBAHHSI MOJEIN CAMOHACTPONUKH PETYIATOpA C
MCIIOIB30BAHUEM ONTUMHU3ALUOHHBIX AJITOPUTMOB.

4. [IpuBeauTe CTPYKTYPY MOJEIIA CUCTEMBI IKCTPEMAIBLHOIO peryiuposanus. [loscaure

0COOCHHOCTU aJTFOpI/ITMPI‘IGCKOfI pcain3ann MOACIIN.
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5. [TpuBeuTe CTPYKTYPY HEUETKOTO peryistopa. [1oscHUTE Mociie10BaTeIbHOCTD IPOBEICHUS
pacueToB Mpu GOPMUPOBAHUH YIIPABISIFOIIETO BO3IeHCTBUsA. HazHaueHne 1 allrOpUTMHYeCKast
peanu3anus 00Ka aedasupuKaimm.

Ilpumepvt npakmuueckux 3a0anuil

1. [TpuBenuTe CTPYKTYPY JIOKATLHOTO KOHTYpa YIPABIICHUS C UCIOJHUTEIBHBIM MEXaHU3MOM
MOCTOSIHHOM  cKopocTu. [IpuBemuTe MareMaTHYecKOe OINMCAaHWE KaXIOro JJIEMEHTa 3TOM
CTPYKTYPHI.

2. [TpuBenute CTPYKTYpHYIO cxemy HekpoHHoW cetn Xomndwuina. [loscHUTE OCHOBHBIC
OTJINYHSI OT MPSMOHANPABICHHBIX HEUPOHHBIX CETEH

3. Kak mosryyuTh 4aCTOTHBIC XapaKTEPUCTUKU CHCTEMbl MIPU MPOBEJACHUU BBIYHCIUTEIBHBIX
AKCIIEPUMEHTOB Ha MOAen?

4. Chopmupyiite (QyHKIMM [PUHAIICKHOCTH HEYETKUX perymsatopoB. Kakue wmetompl
dbopMupoBaHus (GYHKIUH TPUHAUICKHOCTH MOTYT TPU 3TOM HCIOJb30BaThes. [IpuBenute
npuMepsl GopMUpOBaHUS PYHKIIMI MPUHAATIEKHOCTH.

5. Mopenn 3aMKHYTBIX CHCTEM PEryJIMpoBaHHs. Mojenu ABYXKOHTYPHBIX cucTeM. Mopenn
CUCTEM KaCKaJHOIO yIpaBICHUS
6. [Tosicaure  mpuHIMI  (OPMHUPOBAHHMS  MOJEIM  CaMOHAaCTPOMKM  peryiastopa ¢

MCIIOJIb30BaHNEM ONTUMHU3AIMOHHBIX allTOPUTMOB
1. Ompenenurte, s Kakoro audQepeHInanbHOr0 ypaBHEHUS TOMyYCHHAs CTPYKTYpHAs
cxeMma B Scilab

LI
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2. CocTaBbT€ CTPYKTYPHYIO

CXeMy jId  peain3alruun MaTeMaTH4eCKOM MOJCIIN,

ornuceiBaeMoi 1udhepeHInanbHbIM ypaBHEHUEM

d
d—iz KH(x—KCy)

3. PeanusyiiTe cucTeMy pa3HOCTHBIX YpPaBHEHUU JJI ONMUCAHUS MaTeMaTUYECaKod MOJEIH,

MPEACTABICHHOM CTPYKTYPHOH CXeMOU

4, I[J'ISI 3aJlaHHOM CTPYKTYPBI HeﬁpOHHOﬁ CCTU 3alMIIUTEC MATCMATUYCCKOC BbIPAKCHUC

CBSI3M MeX 1y BXxoJoM X U BeIxoioM Y B popme Y (X)
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OIIK-3.2 [IpuMeHsieT COBpEMEHHBIE METOIbI Ilepeuenv meopemuueckux 60npocos

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

w

~

Bunelr matematuueckux Mojesei, mnpuHsATas kiaccupukauus. Hasnauenue u oOimas
XapaKTepUCTHKA KaX/I0T0 Kjacca MaTeMaTHUYEeCKUX MOJIEEH.

Meroasl cHHTE3a MareMaTUYeCKMX  Mojeieil. XapakTepUCTUKH  AHAIUTUYECKHX,
AKCTIIEPUMEHTAIBHBIX U aHAIUTUKO-IKCIIEPUMEHTAIBHBIX MeTOA0B. O0nacT mpUMEHEHUs]
9TUX METOJIOB.

Mertoap! yncieHHOTo perieHus AuddepeHnanbHbIX YpaBHEHUH.

Crnoco0Obl MaTEeMaTHYECKOTO OIMCAHUS TEXHOJOTHYECKHX CHCTEM YMpaBICHUS U HX
3JIEMEHTORB. JluHaAMHUUYECKHE MOJICITH

Mopenu 3aMKHYTBIX CHCTEM PerylIupoBaHus. Mojenu ABYXKOHTYPHBIX cucTeM. Mojaenu
CUCTEM KACKaJHOTO YIpaBJIEHUS

Mopnenu Tuna «BXOJ-BBIXO/I», CTPYKTypa MOJENH, ONpEAeTeHHEe U 3alUCh MepelaTOuHbIX
byHKIMN MOJenu

Mopenu cuctem aBToMatuueckoi ontumusanuu. CtpykrypHas cxema monenu CAO.
Monenu HelpoCceTeBbIX OOBEKTOB U CHUCTEM YIIPaBJICHUS, OCHOBHbBIE TMOHATUSA. CTPYKTYpPBI
HeWpoceTeil.

Mopenu cucTteM HEUeTKO-JIOTUYECKOro yrpaBiieHus. OCHOBHBIE 3Tallbl MOCTPOEHUS CUCTEM
HEYETKOTO BBIBOJIA.

10. Cunte3 neitpoceroit mozenu. IlonsTuss cuHOnTHMuUeckux BecoB. [IpumMep BBIUUCIEHUI
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pe3ynbTaTta HeWpoceT!
11. Mogenu cucTeM aBTOMATUYECKOH ONTHUMH3AIMK, AQJITOPUTM pEANIH3alydd  MOJEIH.
OCHOBHBIE THITHI AITOPUTMOB aBTOMaTHYECKOH ONTUMM3ALNH, UX OTINYHS APYT OT APYTa.
12. MeTtonbl YHCICHHOTO pereHus TuddepeHInaIbHbIX YpaBHEHUN

Ilpumepvt npakmuueckux 3a0anuil

1. Peanmuzamusi TOMCKOBBIX METOJOB HWACHTU(QHUKAIMM MOJEIEH CHCTEM. AJTOpUTM
OMCKOBOro Merona. IlonckoBbie MeToabl HacTpoiiku peryisTopos. [Ipumep peanuzannn
MOMCKOBOTO METOJIa C MCIIOJIb30BaHHEM (DYHKIIMU TIOMCKA 3JICKTPOHHBIX TaOJIHUI.

2. Cnoco0bl HaCTPOMKK MaTeMaTHUECKUX Mojeleil mporeccoB U cucteM. [laccuBHbIe METO/b]
onpezesNeHusl AUHAMMUYECKUX XapaKTEepUCTUK O00bekTa ymnpasiieHus. IIpumep HacTpoiiku
MaTEMaTHYECKON MOJENIN TOMCKOBBIM METOJOM.

3. Aaroput™m 0o0paTHOTO PaCHPOCTPAHEHUS OIIMOKH, CMBICI aJrOPUTMa, ITOCIEA0BATEILHOCTH,
KOPPEKTUPOBKH CHHOIITUYECKUX BECOB

4. Tlpumep peanuzanuu perpecCHOHHON HEMpPOCETEBON MOJIEH, HacTpauBaeMon (o0ydaemMon)
I10 SKCIIEPUMEHTAIbHBIM JJaHHBIM IIpOLIECCa.

5. ®opmupoBanue 0a3bl mpaBWJI Mojenell HeueTkoro BbiBoja. IlpuBenure mpumep
(dbopmupoBaHus 6a3bl MpaBUII AJIsl YIPABISHUs YPOBHEM B Oake

6. Hacrtpoiika Mozeneli KOHTYpPOB aBTOMAaTHYECKOTO pPETYJIHpPOBaHUSA. METOABl HACTPOWKH.
IIpusenure nmpumep pacyera Hactpoek [T/ perynsaropa B OMHOKOHTYPHOR CUCTEME

7. BBINONHWTE CHHTE3 MaTeMaTHYEeCKOM MOJENIN IpOLEcca HarpeBa TOHKOIO Tela B
HarpeBaTeIbHOW I1€YM, OCYIIECTBISIFONIETO B COOTBETCTBUU CO CIEAYIOIIEH CTPYKTYpOH

TCXHOJIOTHYCCKOT'O arperara
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Kanopuitnocts Iotepu
rasa Teruia

PaGouee l 2 lzz
Kianan \_J 1pOCTpaHcTBO

S
l"opem(aj .
—_ acxojl raza beKT
T — | Harpesaemoe teino A 06 “cééz:;’s::c"““ Ty
a3 —_— : >
v u HarpepaTe/bHas nevb Temneparypa

HarpeBaeMoro Tena

Temneparypa l

Te
paboyero

TPOCTPaHCTBA

8. CdopmupyiiTe aaropuT™M YHUCICHHOTO MOJIETUPOBAHUE Ipollecca sl MHEPLHHOHHOTO
3B€Ha |-0ro mopsjaka co CTpyKTypHOH CXeMou

x(T) ¥iT)

9. na cucreMbl YUCIICHHBIN ypaHEHUMH, 3aJlaHHBIX B peKypeHTHOW (opme paspaboraiite
QJITOPUTM BBIYMCICHUNA. Peanu3yiiTe aaropuT™ 1 NoiayduTe pelieHus B Buje rpaduka GpyHkuuu

h
Yoinay = > : (Xi+1 ~ Yy — 2y2(i) ) + Yo
Yy = h- Yoy T Yag
10. Ucnions3ys cxemy perineHust quddepeHInaIbHOro ypaBHEHHs N-0T0 MOPsIKa METOI0M|

MOHI>KEHUST MTPOU3BOJHON (IIpUBEJIEHAa Ha PUCYHKE), COCTaBUTh M peanu3oBaTh B Scilab cxemy)
perenus auddepeHnnanTbHoro ypaBaenus 2Y" +2y +y =X.
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11. JInst KOHTYpa peryiaupoBaHus C UCIOIb30BAaHUEM HEUETKOTO PETYyIsSTOpa U CTPYKTYPHOM

CXEMOM NPECTAaBICHHON HIKE, 3aIHUIITUTE AITOPUTM (PyHKIMOHUPOBAHUS
X

X, =
2C K,
Z3AH €=X1 X1 Y U c
» Kl | HP > CP > TP
A A
z X, TAZH
K2 um
Adg
—=X,
dt
€
" A
OOBEKT ynpaBIeHHs F (XBX)
z 1 ‘Z_l L‘_ :XBX
,p+1 Tosp+1

12. TlpousBenure peanu3aluio MaTEMaTHUYECKONW MOJEIH CHCTEMBI C CAMOHACTPOMKOW B
MakeTe

monenupoBanust Scilab. IlocTpoiite rpaguku BBIXOAHOTO CUTHajJa IpH  [0JlAa4e
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CTYIICHYAaTOro Curaajia Ha BXOJd MOACIIN.
To=Ti=12  j _ i

== 8

2- K, Ty

0.6% (125 5+ 1)

1 1
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OIIK-4 — Cnoco0eH ocylecTBIATH OlleHKY 3()eKTHUBHOCTH Pe3y/IbTATOB Pa3padoTKH CHUCTEM YNPABJIEHUSI MATeMATHYeCKUMH MeTOIaMH

Coepemennvie npod.iemvl meopuu ynpasieHus

OIIK-4.1

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

Ilepeyenn TeopeTHYeCKMX BONPOCOB:

1. Kakue TexHuyeckue cpeacTBa HEOOXOJUMO MCIIONb30BaTh MPU MOCTPOCHUU TUIIOBOTO
KOHTYpa yrpasieHua? Kakue QyHKINY BHIIOIHAIOT 3T TEXHUUECKHUE CPECTBA?

2. Kakumu xapakTepucTHKa JOJDKHO oO0najgaTh MporpaMMHOE oOecredeHus JJis
MOJIETTMPOBAHUS CUCTEMBI yIIpaBiieHusA? i peanu3annu yrnpassifoIUX alrOpUTMOB?

3. Kakue meronpl ciemyeT BbBIOMpaThb HPU MOJAEIMPOBAHWU KOHTYpPa aBTOMAaTHYECKOIO
peryiIupoBaHus?

4. TlpuBeauTe MaTeMaTUYecKoe ONUcaHue paboThl MO/l BBIOOpA HAIIPABIICHUS IBUKEHUS]
B CHCTEME aBTOMATHYECKOW ONTUMH3AIUU.

5. Kakoii nopsa0k MpoBeaeHUs 3KCIEPUMEHTAIbHBIX UCCIIEOBAaHUN TpeOyeTcss coOmoaaTh
[Py OMNpeAeNeHUN CTaTUYeCKUX XapaKTepUCTUK oObekTa ympaBiaeHusi? Kak mnpoBepuTsb
a1eKBaTHOCTD ITOJIyYE€HHBIX PE3yIbTaTOB?

6. B yem 3akirodaercs NOMCKOBBIN METOJ] HACTPOWKH KOHTYypa?

7. Kakue HampaBieHHs COBEPIICHCTBOBAHMS JIOTMYECKOM CXEMBbl OLIEHWBAHUSA PEaKIHMH
00BEKTa Ha TECTHPYIOLIee BO3ICHCTBUE MO3BOJISIOT YIYUIIUTh IEPEXO/HbIE TPOLECCHI B cUCTEMe?

8. Kakyro cTpykTypy umeer kackaaublii perynarop? Ilepeuncinute (yHKIUH 3J1€MEHTOB,
BXOJAIINX B KACKaHBIN PEryJIsaTOp.

9. Kakas mocnemoBaTelbHOCTh MNpEACTABICHUA PE3YIbTATOB HCCICAOBAHUSA CHCTEMBI B
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cootBercTBUM ¢ [OCT 7.32-2001 OTuer o HUP.

10. [IpuBenuTe rpadpuveckre 0003HaYCHUs THIIOBBIX 371eMeHTOB CAP.

11. IlpuBeauTe CTPYKTYphl KOHTYPOB YIPABICHHS PA3TUYHBIX KJIACCOB. YKa)XHTe 00JIacTh
MPUMEHEHHUS JUIsl KaKI0T0 U3 KJIACCOB aBTOMAaTU3UPOBAHHBIX CUCTEM.

Ilepeuens Bonmpoc MpaKTHKyMa:

1. Onpenenure No TpaguKy Ka4eCTBEHHBIE ITApaMeTPhl paboThl KOHTYpa PeTyJINPOBaHUS
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2. IlpuBeaure nuddepeHnnanbHOe ypaBHEHHE, CTPYKTYpHAas CXeMa pEeLIeHHs KOTOPOro

MMPHUBCICHA HA PUCYHKEC.




Koo HUnouxamop oocmudicenus

Oyenounvle cpedcmea
uUHOUKamopa KOMNnemeHyuu

3. Kakue »ieMeHTEHI BXOAT B KOHTYp YIPaBJICHHUA, CTPYKTYpHaaA CXEMa KOTOPOTO
MIpHUBCACHA HA pI/ICYHKe?
OOBeKT yrpapieHHs
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4. Kakoit 070K uCHoib3yeTcst Ui olepalui HHTErpUpOBaHUs?

5. VI3 kakux 06JIOKOB MOKHO C()OPMHPOBATH KOHTYP aBTOMaTHYECKOT'O YIIPABIICHUS B
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SCILAB/XCo0s?. B xakux OHOIHOTEKaX PacHoI0KEHbI 9TH OJIOKH?

OIIK-5 — Cnoco0eH NpoBOAMTH NAaTEHTHbIE HCCJIEJOBAHNS, ONPeeasiTh (JOpMbI H MeTOAbI PABOBOIl OXPaHbI U 3ALIUTHI PaB HA Pe3yJabTAThI
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 OXpaHbI U 3aILUTHI [IpaB Ha
pe3ynbTaThl UHTEIUIEKTYAJIbHON
JeSTEIIbHOCTH

IIpakTHyeckue 32 aHUs

I Ipakxmuuecxoe 3adanue No2

Haiitu B OuOmuorexax elibrary.ru u KubGepJlennnka He MeHee 25 HCTOYHHKOB IIO TEME
MarucTepckoi auccepranmu. Haiitm B OubOmuorexax ieeeexplore, elibrary.ru me wmenee 15
QHIJIOSI3bIYHBIX HMCTOYHHMKOB [0 TEME MAarucTepckod auccepraund. HailTh B cucTeMe IOMCKA
MAaTEHTHBIX TOKYMEHTOB He MeHee 10 ucTounnkoB no teme marucrepckoid HUP. OdopMuts cimcok|
JIUTEPaTypPHL.

Bonpocs! 1UIs1 IpoBeeHHsT YCTHBIX ONIPOCOB

Yemuwiii onpoc Ned

1. Yto Ha3bIBaETCS UHTEIIEKTYAIbHOM COOCTBEHHOCTHIO?

2. Uro npusHaroTCAd 00BEKTaMU HHTEIIEKTYalbHOM COOCTBEHHOCTH?
3. Uro aBnseTcs 00beKTaMHU aBTOPCKOTO IpaBa’?

4. Kakne 00beKThI HHTCJ’IJ’IGKTy&J’IBHOﬁ COOCTBEHHOCTH OXPaHAKTCA MMaTeHTOM?

OIIK-6 — CnocofGeH ocylecTBAATH COOP U MPOBOAUTH AHAJIM3 HAYYHO-TeXHHYECKOH MHpoOpMaluH, 00001IaTh 0TeYeCTBEHHBIN U 3apy0e:KHbIH
ONBIT B 00J1ACTH CPEACTB ABTOMATH3ALMH M YIIPaBJICHUS

HCWlOpMﬂ U Memooono2us. HAYKU U mexHuKku 6 obnacmu ynpaejaeHusl

OIIK-6.1

DopmyIHpYeET LEH, 3aJa91 HAYYHBIX
HCCJIEI0BAHUM C YUETOM
0000IIIEHHOI'0 OTEYECTBEHHOTO U
3apy0exKHOTro OMbITa B 001aCTH
CPE/ICTB aBTOMATH3AINH U
yIpaBIeHUS

Teopemuueckue eonpoceol:

Mecto u 3HaueHHE HAyKu 00 aBTOMaTUYECKOM YIIPABJICHUH B COBPEMEHHOM MHPE
OcHOBHBIE 3aKOHOMEPHOCTH UCTOPUYECKOTO Tpoliecca pa3BuTusi CAY B HayKke U TEXHHUKE
[TepcriekTHBEI pa3BUTHUS HAYKH U TEOPHUM YIPABJIEHUS MPOU3BOICTBEHHBIMU MPOLECCAMH
CdopmynupoBaTh HampaBiIeHHE HAYYHOU JIEATEIBHOCTH MPU 3aMOTHEHUT
WHIUBUIYaJIbHOTO IJIaHA MarucTpa.

5. OOBEKTHBHO W IIeTICHANPABICHHO COCTABUTH TUIaH nipencrosimeid HP

el N =
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w

O060CHOBaHHOE W JOCTOBEPHOE MpeICTaBlIeHUEe HarpasieHus nposoaumorr HUP mo
coBepiieHcTBoBaHUI0 CAY ¢ y4eTOM COBPEMEHHOI'0 COCTOSIHUSL HAYKU U TEXHUKHU B
00JacTu aBTOMaTHYECKOTO YIPaBICHHUS.

OcHOBHbIE HAMPABICHUS PA3BUTHS HAYKU M TEXHUKU B 0071aCTH aBTOMATHYECKOTO
yIpaBICHUS

Metoapl ¥ TEXHUYECKHE CPEJICTBA MOCTAHOBKH M PEIICHUS IEPCIEKTUBHBIX 33]1a4 MPU
COBEpIIICHCTBOBAHUU CUCTEM aBTOMATHYECKOI'O yIPABICHUS

IIpakTH4YecKkue BOMPOCHI

C ucnosp30BaHnEeM HHPOPMAITMOHHBIX PECYPCOB COCTABUThH CITUCOK JIUTEPATYPHBIX
HWCTOYHUKOB IS BBIITOJIHEHHU TeKyuero srana HUP

Ornpenenutb METOBI U CPEACTBA TOCTAHOBKHU HOBBIX 33/1a4 mpH BeinojgHenun HUP no
coBepieHcTBoBaHuo CAY

Kputnueckuit nHGOpMAIIMOHHO-aHATUTHYECKUN 0030 110 3aaanHoi Teme HUP

[Tnan 5 pexTUBHOrO U OTMEPATUBHOTO PEIICHUS MOCTABIEHHON 3a/1a4H 110
COBEPUICHCTBOBAHHUIO CUCTEM YIPaBJICHUS

[IpoananusupoBaTh TEKCT oTueTa No Tekymemy 3tany HMP Ha anTunnaruar, gosectu
YpOBEHb OpPUTHHANILHOCTH TekcTa 10 80%

CaMocTosATeNbHO Pa3padoTaTh CTPYKTYpPHBIE, (DYHKIIMOHATIBHBIE U DIIEKTPUIECKHE CXEMBI
JUISL peanu3aliuy MpejiaraéMblX TEXHUYECKUX PEeIICHUN

OIIK-6.2

Boi6upaeT MeToabl U cpeicTBa
peleHns HayYHO-TEXHUYECKHX 3a7a4
B 00J1aCTH aBTOMAaTH3allUU U
yIpaBJIeHUS

NogakrwdpE

Teopemuuecxue eonpocol:

OcHognble smanvl pazsumust HAyKU 8 001acmu a8moMamu4ecKoeo YnpasieHusl.
Cmabunuzupyowue koumypul ynpasierus. OcobeHHocmu u npuHyunsl pabomal.
Cucmembul C853AHHO20 YNPAGIEHUS U NPUHYUNDL UX (DYHKYUOHUPOBAHUSL.
Cucmemvl npocpammroeo ynpasierus. OcobeHHocmu u npUHYunsl pabomol.
Cucmemul IKCMPeMaIbHO20 ONMUMUZUPYIOWE20 YIPAGTIeHUSL.

Yem omauuaromess CAY u CAOY?

Cucmemul Hewemxo2o ynpaenenus. JJocmouncmea u HedoCmamri.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

w

Hetipocemesvie cucmemul ynpasnenus. Ilpeumywecmea u HeOocmamxku.
Buowvi mamemamuueckux mooeneii cucmem agmomamuyecko2o ynpaeieHusl.
Hemepmunuposannvie mooenu. JJocmouncmea u HedoCmamku.
DKrcnepumenmanvHo-cmamucmuyecKue Mooenu, ux 00CMOUHCMEa U HeOOCMAamKu.
Jlunamuueckue mooenu, ux 0OCMoOUHCMEa U HedoCMamxKu.

Mooenu na ocnose UHC. [Ipeumywecmea u nedocmamxu.

Mooenu na npunyunax Hewemxou 102UKU U HeYemKUX MHOICECS.

Ipunyun pabomvr CAOY no 3anomunanuro skcmpemyma.

Knaccugpuxayusi 00vexmos ynpasnerusi.

OchosHble munogvle 3aKOHbl YAPAGIEHUsL.

Ilapamempwi oyenxu noxazameineu kaiecmea nepexoonsix npoyeccog 6 CAY.
Tonamue cmamuyeckoul Xapakxmepucmuku 00veKma ynpaeieHus.

Tonamue Ounamuyeckou Xapakmepucmuku 00beKma ynpasieHus.

IlIpakmuueckue éonpocwl

[IpousBecT ONTUMHU3ALMIO KOHTypa YIpaBICHUS M AaHAJIU3 BIUSHUS NapaMeTpoOB
HACTPOMKH PETyJsATOpa Ha KaueCTBO NEPEXOAHBIX NpoueccoB B CAY.

[Ipoussectu uccnenoBanue pazpadoranHor CAY npu neiiCTBUM Ha CUCTEMY BO3MYILIEHUH:
OJTHOKPATHOT'O BO3MYILIEHUS, Apeiida cTaTHueCKON XapaKTepUCTUKHU, TIEPHOANYECKIX
IIOMeX.

[Tpunymaiite npumepsl 00bekTOB 0e3 camoBbIpaBHMBaHus | 1 |1 mopsiikos.

[lo skcneprMeHTaNnbHON KPUBOM pasroHa CTaTHUYECKOro OOBEKTa YNpaBJIE€HUS MOCTPOUTH
rogorpap ADYX.

[To skcneprMeHTaIbHOW KPUBOW pa3roHa acTaTUYECKOro OObEKTa YNpaBJICHHS MOCTPOUTH
rogorpap ADYX.

OIIK-7 — CmnocofeH ocymecTBJsATb O00OCHOBAHHBII BbIOOP, pa3padaTbiBaTh M pPeajN30BbIBATH Ha NPAKTHKE CXeMOTeXHU4YecKHe,
CUCTEMOTCXHUYCCKHUE U AlTIIAPATHO-NIPOrpaMMHBIC PCIICHUSA AJH CUCTEM aBTOMATH3AIIUMA U YIIPABJICHUA

Texnonocuueckue KOHmMpOoJiiepobl U cpedcmea ducnemqepcmeo ynpaejieHus

OIlK-7.1

‘ IIpuMeHsieT COBpEeMEHHBII

Teopemuuecxue 60npocol:
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MHCTPYMEHTAPUI MPOSKTUPOBAHUS
MIpOrpaMMHO-aNMNapaTHBIX CPEJCTB
JUISL pEIIeHUs 3a]1a4 aBTOMAaTH3aIUH U
yIpaBiIeHUS

ok~

©

10.

11.
12.
13.
14.
15.

16.
17.

18.

19.

KaxoBbl OTIMYMs B OpraHU3alyu JOCTyNa K BXOIHBIM/BBIXOIHBIM CUTHAJIaM KOHTPOJUIEPOB
Siemens u Snider Electric?

Kakue Tunbsl uHTEpQEiicCOB HCMONB3YIOTCS MNpPU MNPOrPAMMHUPOBAHUU TPOMBIIIICHHBIX
KOHTPOJLIEPOB?

Kakue cpencrBa HCHONB3YHOTCS Al OpraHU3allMd B3aUMOJACHUCTBUS MEXIY YPOBHIMHU
MEPApPXUIECKUX CUCTEM YIPABICHUS?

Kakue ¢pynkuuu Boimonusier SCADA?

Kakue KOMIIOHEHTHI BXOJAT B OJHOIONIb30BaTeNbcKyt0o APM? Kakue BO3MO>KHBI BapuaHThI
MOCTPOEHUSI OJTHOIOIb30BaTeIbCKO APM?

Kakue ocHoBHble CTpykTypbl ypoBHS HMI wncnons3ytoTcsi B COBpPEMEHHBIX CHCTEMaX
yIpaBJiieHus?

Kakoe oTnuune MHOTOIOJIB30BaTENIbCKOM CHCTEMBI YEIOBEKO-MAlIMHHOTO MHTEpdeiica oT|
OJTHOTIOJIH30BATENHLCKON ?

Urto Ha3wIBaIOT pacnpeneneHHomn cucremon APM?

Kakoe crnennanu3upoBaHHOE NMPOrpaMMHOE OOECIeYeHHE HCIOJb3YeTCs Ul MOCTPOEHHUS]
APM c noctymnom uepe3 rio0ainbHyI0 KOPHIOpPaTUBHYIO ceTh U ceTh HTepHeT?

Kakas ocHoBHas o6nacte mnpumeneHuss APM ¢ goctymom depe3 TI10OalbHYIO
KOPIIOPaTHUBHYIO CETh U ceTh MIHTepHeT?

Kakue TumbI mporpaMMaTopoB UCIOJB3YIOTCS Mpu iporpammupoBanuu PLC S7-300/4007
Uro Takoe Simatic Manager?

Kak opranusyercs ycTaHOBKa JHIICH3HOHHOTO Kitoya Simatic Manager?

Kakue anroputmsl yrpaBieHUs BXOJAT B cocTaB Onbmuorek Step 77

Kakue cpenbl MCHONB3YIOTCS TPU MPOTPaAMMHUPOBAHUHN KOHTposutepoB S7-200 u S7-12007
KakoBbl OCHOBHBIE OTJINYMS B (YHKIHAX 3TUX KOHTPOJIIEPOB?

JlaiiTe cpaBHUTEIILHYIO OILIEHKY ceMelicTBaM KOHTpoutepoB S7-300/400 u S7-1200/1500.
Uznoxwute nopsnok koHburypuposanus uactpymentapuss WIinCC i BbIBOJIa IaHHBIX HA
9KPAaHbI C UCTIOJIb30BaHUEM TPAPHKOB.

W3noxute nopsaoK HACTPOMKHU pactpeeIeHHON CUCTEMBI JUCTIETYEPCKOrO YIIPaBIeHUs Ha)
6aze WInCC ¢ nprMeHeHHEeM Pe3epBHOTO CepBepa M KIHMEHTOB.

Kakue unctpymentet WINCC mnpeqHasHayeHbl Ui OpraHU3alMu paboOThl omepatopa c
CHUCTEMOU COOOIIEHHI 1 TPEBOT?
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20.
21.

22.

23.

24,
25.

26.
27.
28.

29.
30.
31.
32.
33.

34.
35.

36.

[epeurcanre criocoObl AMHAMU3AIMH H300pakenus Ha mHemocxemax WinCC.

W3noxure NpUHIUIBI CTPYKTYPHUPOBAaHUS MporpamMmbl B KoHTposepax S7-300/400 u S7-
1200. Ha npumepe U3I0KUTE MOPSAIOK CO3AAHMS TOJIb30BaTEIbCKON (PYHKITHH.

[MosicauTe MOPSIOK JASUCTBUI mpu KoHpurypupoBanuu cranuuii S7-1200, S7-300/400, S7-
200.

Jlns pemieHus KakMx 3aja4 YIpaBiIeHHUs IesiecooOpasHo mnpuMmeHsath s3biku Graph, SFC,
CFC?

Kakue sS3bIKH IpOrpaMMHUPOBAHUS TTOAJCPKHUBAIOT cpena Step 77

[lepeuncnure OCHOBHBIE HHCTPYKUMU si3bika |L W mpuBeaute mnpumep MOporpammbl ¢
WCIIOJIb30BaHMEM KaTYIIIEK C ITAMSTHIO.

Iepeuncnure neiicrBus s3bika SFC B cpene Unity Pro.

Kakumu xomMaHIaMu peanu3yroTcs apudMeTunieckue GyHKmumn?

Kakue QopmaTsl BBHINONTHEHUS apU(PMETHUECKON Omepanuyd MOIICPKUBAIOTCSA S3bIKAMU
MporpaMMHUpOBaHUsA?

Kaxkue ObIBarOT BUALI CUETUYUKOB?

[osicHuTe IPHOPUTET KOMAH]T yCTAaHOBKH, CUeTa U cOpoca cyeTynKa

Ilepeuncnure THIBI TaliMepoB B cpeae Step 7.

[IpousBeanTe YTEHHE AMATHOCTHUECKUX COOOIIEHHI ITpoIieccopa KOHTpoIuIepa
[IpousBenuTe oOTHaAKy MNpOrpamMMbl YIOpaBJICHHs C uconb3oBaHueM VAT Tabmuibl u
pekuMa MOHUTOPUHTA Mporpammbl. Kakue ere mporpaMMHbIE CpesicTBa OTJIAAKH ISl 3TOTO
HCTIONB3YIOTCS?

Kakoe ocHOBHOE Ha3HAaUE€HUE CUCTEMHBIX QYHKUUHN U (PYHKIIMOHAIBHBIX OJIOKOB B Step 77
3anmummTe OCHOBHBIE OIEpalldil  PENeHHON JIOTWKH, KOTOpPhIE WCIIONB3YIOTCSA —TIpH|
MIPOEKTHUPOBAHUU PEJICHHBIX CXEM.

[MpuBenure mnpumep nporpamMmbel Ha s3bikax LAD um STL peanmsyroniwii OCHOBHBIE
onepauuy pejaeiHON JJOTUKH.

Ilpakmuueckue 3a0anun:
1. IIpousBenure KOH(MUTYpUPOBAHUE CTAHIUHU C yJAJIEHHOW INepudepueil mo 3aJaHHOMY

COJIepKaHUIO0 000PYIOBAHMUS:
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i PLC bus

i FI0 Bus

08 01.00 Connections configured: 1

2. Ilns xortpoiepa S7-400 HacTpolTe AOCTYN K TUCKPETHBIM BXOJIaM Tak, YTOOBI ajipec
repBoro Bxoja ow01 14.0.
3. B SCADA WInCC peann30oBaTh aHUMAIMIO MTEPEKIIOYCHUS COCTOSHUM IBYX KJIAlTaHOB:
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G GFE DR oN ‘ OFF |

4. B cpene WINCC co3paiite B kiacce TpeBOr EITOr HOBbII THIT TPEBOT C UMEHEM 10 CBOEMY)
ycMoTpeHHto. HacTpoliTe IBETOBYIO TaMMy Uil COOOLIEHUH CO3JaHHOTO HOBOT'O THIIA TPEBOT.

5. B cpene WINCC co3naiite mosnb3oBatenbckuii apxuB «Operatorsy u 3amojiHUTE ero
aHHBIMU COTJIACHO 33/I1aHUIO:

I User,. Archive Editor -

Project  Edit  Wiew Runtime Data  Help
K?
=} Archives | alias | Tvpe | Length
[l cperatars String 10
1 opworks Skring 10
00 Wiews I opMumber Number {integer)
[0 oprearBorn Mumber {integer)
<
+ D | OpMame | DpYearBorn| OpCity | OpMumber
1 Mike 1| Tagi 1
2 B lvan B Saratow 5
3 T lvan 5 Saratoy 5
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Oyenounvle cpedcmea

Annapamele cpedcmea u npoepammnoe obecneuenue MUKDPONPOYUECCOPHBIX MEXHOI0CUYECKUX KOHMPOJLIEPOB

OIIK-7.1 [IpumeHnsieT coBpeMeHHBII
WHCTPYMEHTAPUH MPOCKTUPOBAHUS
POTPaMMHO-aNTapaTHBIX CPEACTB
JUTSL PEIICHUS 33]1a4 aBTOMATH3AIUH 1
yIpaBJICHUS

37.

38.

39.

40.
41.

42.

43.

44,
45.

46.

47.

48.
49.

50.
51.

52.

Teopemuueckue eonpocwi:
KakoBbl OTIIMYHS B OPraHU3AIMH TOCTYTA K BXOIHBIM/BBIXOIHBIM CHUTHAJIAaM KOHTPOJUIEPOB
Omron, Osen, Delta?
Kakue Tumel HHTEPPEHCOB HCIONB3YIOTCS TPH MPOTPAMMHUPOBAHUHU TPOMBINIICHHBIX
koHTposuiepoB Omron, OBeH, Delta?
Kakue cpencrBa HMCHONb3yrOTCS A OpraHU3alMd B3aWMOAECUCTBHUS MEXIY YPOBHSIMHU
HepapXHUecKUX CUCTEeM yIpaBieHHs KOHTpoiiepoB Omron, OBeH, Delta?
Kakue pynkuun Beimmonusier SCADA?
Kakue KOMIIOHEHThI BXOAAT B OAHOINOJb30BATENbCKYI0 APM? Kakrie BO3MOKHbBI BapHaHThI
MMOCTPOCHHUS OJTHOIOIb30BaTEIbCKOM APM?
Kakue ocHoBHbIe CTpykTypbl ypoBHA HMI Hcrnonb3yroTcss B COBPEMEHHBIX CHCTEMAax|
yIpaBJIeHUS?
Kakoe oTnuure MHOTOMONBH30BATENBLCKONH CHCTEMBI YENIOBEKO-MAIIMHHOTO MHTepdeiica ot
OJTHOTIOJIb30BATENbCKOM ?
Urto Ha3bIBalOT pacnpeneneHHom cucremoi APM?
Kakoe cneunanm3upoBaHHOE MPOrpaMMHOE O0ECNEUYEHHE MCIONb3YETCsl NIl MMOCTPOECHMUS
APM c noctymnom uepe3 rno0aibHYI0 KOPIOPATUBHYIO CeTh U ceTh HTepHeT?
Kakas ocnoBHas oOnacte mpumeHenus APM ¢ gocrymom depe3 rio0aibHYIO
KOpIIOPATUBHYIO CETh U ceTh MIHTepHET?
Kakwue Tumsl mporpaMmMaTopoB UCHOIB3YIOTCS TpH nporpamMupoBannu PLC Omron, OBeH,
Delta?
Kakwue anroput™Mel yripaBiieHus! BXOIAT B cocTaB onbimmoTek Omron, OBen, Delta?
Kakue cpensl HCTIONB3YIOTCS P MpOrpaMMUpPOBaHUU KoHTposuiepoB Omron, OBen, Delta?
KakoBbI OCHOBHBIE OTIINYUS B PYHKITUSAX 3TUX KOHTPOJIJIEPOB?
JlaiiTe cpaBHUTENBHYIO OLIEHKY ceMelicTBaM KoHTposuiepoB Omron, Osen, Delta.
N3noxxure mopsaok KOHGUTYPHPOBAHUS HHCTpYMEHTapus rpadudeckux maneneir Omron,
OsgeHn, Siemens /171s BbIBOJIA IAHHBIX HA 3KPaHbI C HCIIOJIb30BaHHEM TPa(HKOB.
N3n0xuTe MOPAI0K HACTPONKH PACIIPENEIEHHON CUCTEMBI TUCIIETYEPCKOTO YIIPaBICHUS HA|
0ase rpaduueckux naneneit Omron, OBeH, SieMeNS ¢ MPUMEHEHUEM PE3epPBHOTO cepBepa U
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.

KJINEHTOB.

Kakue uHcTpymeHThl rpaduyeckux naneneii Omron, OBeH, Siemens npeaHasHa4YeHbI s
Opranusaiuu paboThl OIiepaTopa ¢ CUCTEMOM COOOIIeHHI U TpeBOr?

[lepeuncnaure crmocoObl AMHAMU3AIMHM HW300paKEHHS HAa MHEMOCXeMax TIpa(HuuecKux
naneneir Omron, Osen, Siemens.

N3moxxuTe MPUHIMITBI CTPYKTYPUPOBAHUS MPOTrpaMMbI B KOHTposepax Omron, OseH, Delta.
Ha npumepe uznoxxure nopsaoK Co3IaHus MOJIb30BATENbCKON QPYHKINU.

Kakue s3BIKM  TIPOrpaMMHUPOBAHUS  TMOJACPKHBAIOT  CPEIbl  MPOTPAMMHPOBAHHS
koHTposuiepoB Omron, Osen, Delta?

[lepeunciure OCHOBHBIE WMHCTPYKIMU si3bika |L W mpuBeamte mpumep MpoTrpamMMmbl C
HCIOJIb30BaHUEM KaTyIIEK C TaMSThIO.

[epeuncnure neiictus si3bika SFC B cpene Unity Pro.

Kakumu xomannamu peanusyrorcs apupmerndyeckue GyHkuun?

Kakue ¢opmarbl BBIIOIHEHUS apUPMETUYECKOH Omepanuy MOJICPKUBAIOTCS S3BIKAMU
MpOrpaMMHUPOBaHUS?

Kaxkue ObIBaroT BUALI CUETUYUKOB?

[TosicHuTe IPUOPUTET KOMaHJ YCTAaHOBKH, cueTa U cOpoca cueT4ynKa

[lepeuncnure TUIIBI TAKMEPOB B CpeIax MPOrpaMMHUPOBaHUs KOHTpoiwiepoB Omron, OBeH,
Delta.

[IpousBeanTe yTeHUE AMATHOCTUUECKUX COOOIIEHHH Mpolieccopa KOHTpoJuIepa
[IpousBenure oTHaAKy MpOrpamMMbl YOpaBJICHHs ¢ uUcnonb3oBaHueM VAT Tabmuibl U
peXrMa MOHUTOPHUHTA MporpaMMbl. Kakue erie mporpaMMHbIE CPeICTBa OTIAKU TSl ATOTO)
HCTIONB3YIOTCS?

Kakoe ocHOBHOE Ha3HaueHHE CHUCTEMHBIX (DYHKIMN U (yHKIIHMOHATBHBIX O10koB B Omron,
Osew, Delta?

3anuImMTe OCHOBHBIE OMNEpalUud PENeHHONW JIOTMKH, KOTOpPbIE HCIONB3YIOTCS IpH
MPOEKTUPOBAHUY PEIICHHBIX CXEM.

[IpuBeaure npumep mnporpammbel Ha sizbikax LAD u STL, peanusyrouuii ocHOBHBIE
omnepanuu peaeiHON JJOTUKH.

Ilpakmuueckue 3a0anusn:
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1. IIpousBenure KOH(MUTYpUPOBAHUE CTAHIUMH C yJaJeHHOW mnepudepueil mo 3agaHHOMY)|
COJIEp>KaHUI0 000PYIOBAHUS:

W PLC bus

Connections configured: 1

2. JIns xoutposiepoB Omron, OBeH, Delta HacTpoiiTe 10ocTyn K AUCKPETHBIM BXOJIaM Tak,
4TOOBI afpec nepBoro Bxoaa osw1 14.0.

3. B rpaduyeckux manenssx Omron, OBeH, SieMeNns peain3oBaTh aHUMAIIUIO IEPEKITFOUCHHS]
COCTOSIHUH JIByX KJIaIlaHOB:
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G GFE DR oN ‘ OFF |

4. B rpaduueckux manenasx Omron, Osen, Siemens co3xaiite B kiacce TpeBor Error HoBblid
TUI TPEBOT ¢ MMEHEM II0 CBOeMy ycMoTpeHHto. HacTpoiiTe 1BeToByr0 rammy i COOOIIEHUH
CO3/1aHHOTO HOBOT'O THIIA TPEBOT.

5. B rpadpuueckux manensx Omron, OBeH, Siemens cosmaiiTe Mmoiab30BaTeIbCKUN apXUB
«Operators» u 3armoyHUTE €ro TaHHBIMH COTJIACHO 3a/IaHHIO:
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quuKamopa KomnemeHyuu
B User Archive Editor -
Project Edit  Wiew Runtime Data Help
22 K?
= Dﬂ Archives MName | Alias | Type | Length
[ operators Opcity | String 10
1 opworks OH OpMame Skring 10
00 Wiews I opMumber Nurber {integer)
[0 oprearBorn Mumber {integer)
<
+ D | OpMame | DpYearBorn| OpCity | OpMumber
1 Mike 1/ Tagi 1
2 B lvan B Saratow 5
3 7 lvan B Saratoy b
Onepauummble CUCmMeMbl pediibHo20 6peMeHU

OIIK-7.1

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

CdhopmynupyiiTe MoJ0KUTENBHBIC U OTPUIIATEIBHBIE CTOPOHBI MOHOJIMTHBIX OTIEPAIIMOHHBIX
CHCTEM.

2. Tlepeuncnure OCHOBHBIC MPEUMYILECTBA U HEIOCTATKU OMEPAIMOHHBIX CUCTEM C
BEPTUKAJIBHON U TOPU30HTAIIBHOW OpPraHn3aluedl YpOBHEH.

3. HazoBurte ocobennoct MoHOMUTHBIX OC.

4. TlpuBenute MoHsATHE Mpoliecca.

5. JlaiiTe moHATHE NPUMUTHBA.

6. Uro Takoe moToK?

7. Tlepeuncnure CTPYKTYpHI JaHHBIX MPOLIECCA.

8. Uro Takoe CHHXPOHHBIC U AaCHHXPOHHBIE ITPEPHIBAHHSL.

9. Yro Takoe cucTeMa MEKIIPOLIECCHOTO B3aUMOICHCTBHSI?

10. Ha3oBuTe posib MIaHMPOBIIHKA 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 e

POo~No oA

11.
12.

13.

14.
15.
16.
17.

0.

Teopemuueckue eonpocwvi:
Kakue 610ku peanusyrot GpyHKIHU Karyiiek ¢ namsteio Ha CFC?
Haznauenue 6mokoB nepexmouennst SEL u MUX B CFC.
[lepeuncnure G0ku, peanusyromue onepanuu Muoroourosoro 1, MJIN, otpunanus B Step
7.
Ocobennoctu pabotsr 6;0koB AFP u Timer_P CFC.
B yem otnmume peanuzanun noanporpammsl B Buje FB 61oka u CFC cxembr?
Haznauenue 6;10x0B R_TRIG, F_TRIG?
MO>HO JTi HACTpauBaTh YMCIIO BXOJIOB OJIOKOB mucKpeTHO oruku Ha CFC?
[lepeuncaure onepanuu NOOGUTOBOIO C/ABUTA.
HaznaueHne MHOroOMTOBBIX Omepanuii Npu yrpaBIeHUN
Kak opraHuszoBaTh OTKJIIOYEHME KOMAaHJ JUId TpYIIbl YCTPOHCTB MO JAQHHBIM O
cpabaThIBAaHUU UX KOHLEBBIX C UCHOJIb30BAHUEM MHOTOOMTOBOM JIOTUKH?
Kak Hanoxute Macky JUIsl BbIICTICHUS COCTOSIHUS TpeOyeMbIX OUTOB?
KakoBa cTpykTypa OMOMIMOTEUHBIX PEryIsATOpoB St€p 7 ¢ HENpEephIBHBIM BBIXOJOM U]
11aroBoro Tumna?
Kakue ocHOBHBIE pa3zenbl BXOASAT B COCTaB OMOIMOTEKH aJITOPUTMOB PErYJIHpPOBAaHUS B
cpene Unity Pro?
Kak oprann3oBaTh KOHTPOJIb TIEPUOJMYHOCTH HCTIOTHEHUS TiporpamMmel Ha CFC?
Kak HacTpouTh nepuoJuyHOCTh HcioaHeHus nporpamMmel CFC?
Ha3nadeHue TEKCTOBOTO COeTMHEHHS
B yem otnnuue peanuzanun noanporpammsl B Bujie FB 61oka u CFC cxembr?
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18. Tlepeunciute OCHOBHBIC CTPYKTYPHI IPOTPaMM IMOCIIEAOBATEILHOTO YITPABICHHSI
19. Buns! u HazHaueHue OnokupoBok Interlock u Supervision

20. OyHKIIMY MEHIO YIIPaBJICHUS CEKBEHCOPOM

21. llepeuncnuTe HHCTPYKLIMHU 3TAINIOB U Pa3/IEJIOB IEPMAHEHTHOTO KOJIA

22. C KakuMH COOBITHSIMU MOKHO KOMOMHHUPOBATh HHCTPYKIIMH 3TAIOB?

23. Ilepeuncnure Tunsl curaios B CFC.

Ilpakmuueckue 3a0anusn:
1. PazpaboraiiTe mporpamMmy YHpaBieHHs OOBEKTOM C HCIIOJIb30BAHMEM CTaHIAPTHOTO

610ka [1M/][-perynupoBanus ¢ HEMPEPHIBHBIM BBIXOIOM Ha Step7.

2. Pazpaboraiite mporpaMmy yrpaBieHHs 00bEKTOM C MCIIOJIb30BAaHUEM HCIOTHHETEIBHOTO
MEXaHU3Ma MOCTOSTHHOM CKOPOCTHM M CTaHAApTHOTO IaroBoro peryistopa Ha 6aze [1M/][-3axona
pEerylupoBaHusl.

3. BBIMOMHUTH HACTPOMKy OJOKa HIMPOTHO-UMIYIBCHOM Momynsiuu Step 7 g
(hopMHPOBaHUS UMITYJIBCOB C 33JaHHBIMH BPEMEHHBIMU ITapaMeTpPaMH.

4. Ecim ¢ ALII moxynsa aHamoroBoro BBOAA MPUXOAWUT curHai 32768, ToO Kakoe 3HAUEHUE
HAIPSKEHUS KOAUPYETCs ITOM BEJIMYMHOMN, €CIIM MO/ b HACTPOEH Ha auamnasoH +-10B?

5. 3anuimTe MaTeMaTu4eckoe PeKyppeHTHOE BhIpAaXKEHHE JIIsl YUCIEHHOTO MHTETPUPOBaHMS]
BXOJHOTO. Paspaboraiite mporpammy Ha si3bike STL JUisi 94UCIIEHHOTO WHTETPUPOBAHUS BXOIHOTO
CUTHaJIa 110 IPEICTaBICHHOMY BBIPAXKEHUIO.

6. 3anuummMTe peKyppeHTHOe BhlpakeHue miusi ¢uiabrpa loro mnopsinka. Paspabotaiite
porpamMmy (GUIBTpa 10 JaHHOMY BBIPaKEHHIO.

7. Peanu3oBath onepanuu HHTErpupoBanus u nudepenuponanus B cpeae CFC.

8. Paszpabotaiite mporpammy Ha CFC, nHeoOxomumyro mns peanu3anuu [1-3akoHa)
yTIpaBJICHUSL.

9. CocraBeTe nporpammy s Bbptenerus OwmrtoB 10.0, 11.0, I1.1 B cmoe IWO wu
KOIMPOBAaHUS WX cTaryca B cooTBeTcTByromue Outei MWO ¢ ucronp3oBaHHEM MHOTOOHTOBBIX
onepanui.
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10. CocraBbre nporpammy otkitoueHust komaua Q0.0, Q0.1, Q0.2, Q0.3 mpu cpabaTbiBaHUY|
cootBercTBytomux natunkos 10.0, 10.1, 10.2, 10.3 ¢ ucnons3oBanneM MHOTOOUTOBOMW JIOTHKH.
11. Peanu3oBath CTPYKTYPUPOBAHUE MPOTPAMMBI YIIPABJICHUS MOAEIBIO CIII00BOM TEIEKKH,
YIIPABICHHE KOTOPOH MPOMCXOIUT IO HAKATUIO JBYX KHOIOK Ha IOCTY OIeparopa: KHOIKA,
«BIIEpea» K POJIbIaHTy, KHOIKA «Ha3a/» Ha CKIIaJ.

Moct oneparopa kHoMka "Brepea” 100 "Bnepea” - Q0.0
kHonka “Hasag =101  “"Hasaa" - Q01
o o par"CronBrepen” - 102 MK"Brepea™ 00.2
parCronHaszag "-10.3 NIK'Haszag” -Q0.3
Bricpen Hasan nar"KoruBrepea” - 10.4
Cobur nar"KonuHasan - 105
Ponbranr [ ‘ Crnan
KBl@| @cB CH @ |@ KH
[ S———
[@l@)] (i; LR LR |

Peanu3zoBath onepanuy nepeMenieHtst TeJaeru B IpoU3BOJIbHYIO CTOPOHY B BUJIE QYHKIUH:

EBnepen
FEL

/6
"K_Enepen” I0.0)| move_sta uove
nostartl light

nostarc2

‘ C
"CE" I0.2|

K
TRE" 0.4 Q

Hazan
FEL

"K_Hasan” I0.l|

move_sta uove
‘ nostartl Llight
“Bmepex” Q0.0 nostart2
c

“Hazax" Q0. 1] 3

"CH' 10.3|

"EH" 10,3

12. B cpene WINCC paspaboraTh cepBep MNPOEKT C OIHHM DKPaHOM, Ha KOTOPOM|
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MPOUCXOIUT HM3MEHEHHE IBEeTa M300paXKeHMs JaMIlbl NMPH HaXaTUM HAa KHOMNKY. Pa3paborarb
karenTckoe WINCC npuiioxkeHue U MOJKIIIOYUTh €ro K CEPBEPHOMY MPHIIOKEHHIO.

13. Pazpaborarh mporpaMMy MacIITaOMpOBaHHUS CUTHAJIOB PETYISTOpa C HENPEPHIBHBIM
BbixoioM B juanazone [0..100] ans BeiBoma curHana Ha ananoroBbld Beixon [0..10B] ¢
MCIIOIb30BaHUEM CTaHIapPTHBIX OJI0KOB Step7.

14. Peamu3oBaTh TPEXIO3UIIMOHHBIA pEICHHBIM PETYJIATOp C 3aJaHHOW  30HOW
HEYYBCTBUTEIIBHOCTH M YPOBHSMHU YIPABISIONIETO0 CHTHaJa ¢ npuMeHeHueM Oinoka MUX. B|
KayecTBe OOBEKTa KCIIOJIb30BaTh OJIOK pacdera CKOJb3smero cpeanero mo 30 mwmkimam
SAMP_AVE. Perynsatop paboTaeT B COOTBETCTBHH C YCIOBHUSIMH:

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

IJie € — CUTHaJ paccorjlacoBaHWs, T.€. pa3HHUIA MEXIY 3aJaHHBIM H JIEHCTBHTEIBHBIM
3HaYCHHUEM PETYIUPYEeMOTro ImapaMerpa

15. Peanu3oBaTh CYMTHIBAaHHE 2-X aHAJIOTOBBIX CUTHANOB. Eciu ux pasHuna npessimaer 5B,
To roput jdamna QO0.0, B mpoTuBHOM ciydae ropuT jgamma QO0.1. Pa3sHuIly cMTHANIOB BBIBECTH HA
aHaJIOroBbIM BbIX0X. /I mpeoOpa3oBaHUs aHAIOTOBBIX CUTHAJIOB B JICHCTBUTENbHBIE BEIUYMHBI U
HaoOopoT ucnoab3oate FC105, FC106. HactpouTs mapaMeTpbl anmapaTHOTO NpepbIBaHUs — €CIy|
M0O0M M3 aHAJOTOBBIX CHTHAJIOB BBIXOAMT 3a mpenensl [-9;+9] B, To BbImonHeHHE rpymisl ¢
O0CHOBHO# mporpammoii B OB35 mpekpamaercs, a Q0.0 u Q0.1 = 0.

16. Hekoropeie BOP — 0a3oBble omepaTopsl He o0yanaroT BXxogoMm EN, mosBossronimm
KOHTPOJIMPOBATH BBI30B ATHX OJIOKOB. TakuM OJIOKOM SIBIISI€TCSI, HAIPUMEP, JTOCTATOYHO BaKHBIH
ook mepexmroueHust SEL_R. PeanmzoBate mporpammy BeiBoga Ha QWO 3navennit uz MW?2 o

MW4 B 3aBucumocTH oT coctossHust kHonkH 10.0. BeiBog mpou3BOIUTCS TOJIBKO B Cllydae, €Ciu
10.1=1.

17. PeanusoBats cienyrouryto nporpammy: Ecnu (ects ¢pponT mo M0.0 u Het ¢poHTa 10|
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MO.1) umu (ectb ¢pont mo MO.1 u Her dponta mo MO0.2) to Brmrounts Jamiy QO0.0. Jlammal
cOpacbiBaercss kHONKOM 12.0. OueHuTh BIMAHUWE OYEPETHOCTH UCIIOIHEHUS OJIOKOB HA|
paboTOCTIOCOOHOCTH MPOTPAMMBI.

18. Peanu3oBarh cxemy MEpPEKITIOUEHHS YEThIPEX JIaMI COTJIACHO MPOM3BOJILHO HMPUHSATOM
BPEMEHHOU MOCIEA0BATEILHOCTH.

19. PeanuzoBaTh COOCTBEHHBIN CUETUYMK C MCIOJIH30BAaHUEM KOMaH] BblAeNeHus: (GpoHTa U
Ooka uHTerparopa. CoxpaHuTth cueTuuk B Buje FB.

20. PeammzoBats B OBl mnporpammy ympaBieHHS ¢ HUCHOJIB30BAaHUEM HEMPEPHIBHOTO
perynsTopa. B xauectBe oObekTa Iyl co3maHus >PQeKxTa WHEpIUH HCHOIb3yeTcsl OJOK pacdera)
CpEeIHETO 110 BpEMEHW 3HadeHus curHana. Mcmonp3oBath Onoku Oubnmoreku CFC s
orpeesieHus TeKyIel nepuoandHocty BbizoBa OB1L.

21. Peanmu3oBaTh CXeMy pacueTa BPEMEHH MEXIy ABYMsS IOCIECAHUMH HaXaTUSIMHU HA
KkHOMKY ¢ azapecoM 10.0 (BpeMsi MeXTy MO3UTHBHBIMH (DPOHTAMH) C HCIIOJIb30BaHUEM (DYHKIHIA
TIME_BEG u TIME_END. B nanHoM 3agaHuu MOXeT ObITh OYE€Hb Ba)kKHA MOCIEI0BATEIbHOCTD
VICTIOJTHEHUS 0JIOKOB, KOTOPYIO MOYKHO U3MEHHTh B PEIAKTOPE OUEPEIHOCTH UCIIOTHEHUS OJIOKOB.

22. Peann3oBaTh yINpaBieHUE MOJENbIO CISI00BOM TENEKKH C HCHOJIb30BAHUEM SI3BIKA
ocleoBaTenbpHOro yrpasienus Graph.

23. Peanm3oBaTh MAaCKHpPOBAaHHWE CHHXPOHHOW OIMMOKW JocTyma B cperme Step7 K
HecyIecTByomeMy 010Ky nanabix DB1, BBI30B KoTOpOTO cnieyet pa3mectuth B OB1.

24. BemomHUTh auarHoctuky mnpuuuHbl nepexoga CPU S7-400 B cocrosaue STOP ¢
MCTIOTb30BaHUEM JHArHOCTHYECKOTO Oydepa Mpu HaJIMYUHM BBI30Ba HecylecTByromiero oi1oka FC2
B cymecTByromieM omoke FCL.

25. Bemonauth noakmoueane SCADA WInCC x PLC S7-400 uepes untepdeiic MPI u
cuutarh oonacts mamstu PLC MWO.

26. Bemmosauth noaxitoueane SCADA WInCC k Excel uepes unrepdeiic DDE u cuntars stueiiky

Al nepBoro Jjucra.

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 0JIOKHM peau3yroT (QyHKIIMH KaTyIIEK C MaMsIThIO ?

25. Haznauenue 6:10k0B nepexmrodeHuss SEL u MUX.

26. Ilepeuncnute 010KH, peau3yroniue onepanuu Muaoroourosoro M, NJIN, otpurianusi.

27. Ocobennoctu pabotsl 6;10koB AFP u Timer P .

28. B yem otnmuune peanuzanuu noanporpammel B Buse FB 61oka u CFC cxembr?

29. Haznauenue 610k0B R_TRIG, F_TRIG?

30. Mo>XHO T HACTPaMBaTh YHUCIIO BXOJOB OJIOKOB AUCKPETHOM JIOTHKHU?

31. Ilepeuncnure onepanuy MOOUTOBOTO CABHUTA.

32. HaznaueHne MHOTOOMTOBBIX ONEpALIii IPH YIIPABICHUU

33. Kak opranu3oBaTh OTKIIOYEHHE KOMAHJI JJIsi TPYMIbl YCTPOHCTB MO J@HHBIM O
cpabaTbIBaHUM UX KOHIIEBBIX C HCIIOJIB30BAHUEM MHOTOOMTOBOM JIOTUKH?

34. Kak HalO0XUTh MAaCKy JJI BBIICTICHUS! COCTOSIHUS TpeOyeMbIX OUTOB?

35. KakoBa cTpykTypa OMOMIMOTEUHBIX PETYJISTOPOB C HENPEPHIBHBIM BBIXOJIOM M IIaroBOTO
tumna’?

36. Kakrie oCHOBHBIE pa3iesbl BXOJSIT B COCTaB OMOIMOTEKH AJTOPHUTMOB PEryJIMPOBaHUS B
cpene Unity Pro?

37. Kak oprann3oBaTh KOHTPOJIb IEPUOTUIHOCTH HCIIOTHEHHSI TPOTPAMMBI?

38. Kak HacTpoHuTh NepruOIMIHOCTh HCTIONHEHHS Tporpammbl CFC?

39. Ha3znauenne TEKCTOBOTO COEIUHEHUS

40. B uem oTnmune peanusanuu noanporpammsl B Bujae FB 6moka u CFC cxembr?

41. TlepeuncnuTe OCHOBHBIE CTPYKTYPBI IPOrpaMM MOCIIEI0BATEIbHOTO YIPaBICHUS

42. Buzp! 1 Ha3HadeHnue omokuposok Interlock u Supervision

43. OyHKIMY MEHIO YIPABJICHUS CEKBEHCOPOM

44. TlepeuncnuTe MHCTPYKIIMH 3TANIOB U Pa3/IesIoB IEPMaHEHTHOTO KOJa

45. C kakuM# COOBITUSIMU MOXXHO KOMOMHHPOBATH HHCTPYKIIMH TArOB?

46. Tlepeunciute TrIB curHaioB B Omron, OBeH, Delta.

Ilpakmuueckue 3a0anus:
1. PazpaboraiiTe mporpamMMmy ympaBieHUS OOBEKTOM C HCIOJIB30BAHUEM CTaHJIAPTHOTO

610ka [T /[-perynupoBanus ¢ HEMPEPBHIBHBIM BBIXOIOM B KOHTposuiepax Omron, OBeH, Delta.
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2. PaspaboraiiTe mporpaMmMy yrmpaBieHHUs 0ObEKTOM C HCIOJIb30BAHUEM HCIIOTHHETEIHHOTO
MeXaHU3Ma MOCTOSTHHOM CKOPOCTHM M CTaHAApTHOTO IIaroBoro peryisitopa Ha 6aze [1M/]-3axona
[PerylIMpOBaHUs.

3. BBINONHUTE HACTPOWKY OJIOKA MIMPOTHO-UMIYIBCHONH MOIYISIHH A (POPMHPOBAHWS
MMITYJIHCOB C 33JJaHHBIMU BPEMEHHBIMU TapaMeTPaMHU.

4. Ecnu ¢ ALII mMonynst aHanoroBoro BBOAAa NPUXOAUT cUrHall 32768, TO Kakoe 3HAYEHUE
HaIpsKEHUST KOOAUPYETCSl ’TOM BEJIMUYMHOM, €CJIM MO/1YJIb HACTPOEH Ha auanas3oH +-10B?

5. 3anuumTe MaTeMaTn4eckoe PeKypPeHTHOE BBIPAKEHHE JUISl YUCIICHHOTO HHTETPUPOBAHUS
BXOMHOTO. Paspaboraiite mporpammy Ha si3bike STL uisi 9MCIIEHHOTO WHTETPUPOBAHUS BXOIHOTO
CUTHAJIA 110 TPEICTABIEHHOMY BBIPAKCHHUIO.

6. 3anumuTe pEeKyppeHTHOE BhIpakeHHe i ¢uibTpa loro mopsinka. Paspaboraiite
MporpaMMy (QHIETPa M0 TaHHOMY BBIPAXKCHUIO.

7. PeanuzoBaTh omepanuu UHTETpUpoBaHus U auddepeHIrpoBaHUS B cpele
nporpammupoBanust Omron, Osen, Delta.

8. Paszpaboraiite mporpammy, HeoOxoaumyto s peanusanuu [1M-3akoHa ympaBieHus B
cpene nporpammupoBanus Omron, OBeH, Delta.

9. CocraBbTe mporpamMmy B cpezie mporpammupoBanus Omron, OBeH, Delta 111 BbineneHus|
ouros 10.0, 11.0, 11.1 B coBe IWO0 u konupoBanus ux craryca B coorBercTBytomme outet MWO c
WCIIOIb30BaHMEM MHOTOOMTOBBIX OIEpaIni.

10. CocraBbTe Tporpammy B cpeae nporpammupoBanusi Omron, OBeH, Delta oTkimtouenus
komana Q0.0, Q0.1, Q0.2, Q0.3 mpu cpabateiBannu cooTBeTcTBYROmUX jgaraukos 10.0, 10.1, 10.2,
10.3 ¢ ucnonp3oBaHMEM MHOTOOUTOBOM JIOTHKH.

11. PeanuzoBaTh B cpeae mporpammupoBanus Omron, OBeH, Delta cTpykrypupoBanme
MPOrpaMMBbl YIIPABICHHUS MOJEIBIO CISIOOBON TENEKKH, YIPaBICHHE KOTOPOW MPOUCXOIUT IO
Ha)XaTHIO JIBYX KHOIOK Ha TIOCTY OMEparopa: KHOIMKA «BIEPeI» K PONbraHTy, KHOMKA «Ha3al» Ha|
CKJIa].




Koo
uHouKamopa

Hnoukamop docmudrcenus
KOMNnemeHyuu

Oyenounvle cpedcmea

Toct oneparopa

00O

Brepen Haszan

Conbine

Ponsranr [ J

KB|l®@ @cB

oo— 0

kHonka "Bnepea” - 10.0
kHonka “Hasag, “'-10.1
par"'CronBnepen” - 10.2
nar'CronHazaa "-10.3
par"KornuBnepeg' - 10.4
nar''KonuHasan "' - 10.5

“Bnepea” - Q0.0
“Hazaa" - Q0.1
MK"Brepen’ 00.2
NK"Hazaa" - Q0.3

CH @ (@ KH

Crnaz

Peanu3zoBath onepanuru rnepeMeuICHus TCJICTHU B IIPOU3BOJIBHYIO CTOPOHY B BU/IC (bYHKI_II/II/II

"K_Bmepen” I0.0)

EBnepen
FEL

0Bl
1/6

move_sta

wove ——

nostartl

light [—|

nostart2

E

"K_Hasan” I0.1|

B

Hasan
FEL

move_sta

wove ——

nostartl

light [—|

“Brepen” 00.0)

nostart2

C

"Hazan” 00.1]

"CH 10, 3|

"EH" I0. 5|

3

MIPHUITIOKCHULO.

13. Paszpaborare B cpene nporpammupoBaHus Omron,

12. B cpene nporpammupoBanust Omron, OseH, Delta pazpaboTars cepBep IpOeKT ¢ OTHUM
PKpaHOM, Ha KOTOPOM IPOMCXOAUT HM3MEHEHHE IIBeTa M300pa)KCHMs JaMIlbl MPU HaXaTuu Ha
KHOTMKY. Paspaborarp kmmentckoe WINCC mpuiiokeHHe W TMOAKIIOUHTH €r0 K CEPBEPHOMY]

OBeH,

MacIITaOMpPOBaHUsI CUTHAJIOB PEryiasTopa C HEMpepbIBHBIM BbIXoZoM B auamnaszone [0..100] mmus
BBIBOJIa CHTHAJIA Ha aHATOTOBBIN BEIXON [0..10B] ¢ ncnons30BaHNEM CTaHIApTHBIX OJI0KOB Step7.

Delta mporpammy
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14. Peanm3oBath B cpene mporpammupoBanuss Omron, OBeH, Delta Tpexmo3unnoHHBIH
PEICHHBIM PErylsaTop C 3aJaHHOM 30HOM HEYYBCTBUTEIBHOCTH U YPOBHSAMM YIPABIISIIOLIETO
curHasia ¢ mnpuMmeHeHuem Omoka MUX. B kauectBe 00BEKTa HCHOJIB30BaTh OJIOK pacueTal
ckonp3smiero cpeanero mo 30 muxiam — SAMP_AVE. Perynstop paboTaer B COOTBETCTBHH C
YCIOBUSAMMU:

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

I7Ile € — CUTHaJl paccorjacoBaHMs, T.e. pasHHULA MEXIY 33aJaHHbBIM M JIeHCTBUTENbHBIM
3HaYEHHUEM peryJupyeMoro napamerpa

15. PeaimmsoBate B cpene mnporpammupoBanus Omron, OBeH, Delta cuuteiBanme 2-X
QHaJIOrOBBIX cUTHANOB. Ecim ux pasnmma npesbimaer 5B, To ropur mamma Q0.0, B mpoTHBHOM|
ciyqae toput Jyamma QO.1. Pa3HuIly CUTHaIOB BBIBECTH Ha AaHAJIOTOBBIA BbIXOA. Jliid
MpeoOpa3oBaHusl aHAJIOTOBBIX CHUTHAJIOB B JICHCTBUTENBHBIE BEJITMUYMHBI U HA0OOPOT HMCIIOJIE30BATH
FC105, FC106. Hactpouts mapameTpsl anmapaTHOTO MpPepbIBaHUs — €CIU JH000i M3 aHaJIOroBbIX
CUTHAJIOB BBIXOAMT 3a mpenensl [-9;+9] B, To BbIoNHEHHE IPyNIbl C OCHOBHOM MporpamMMmoil B
OB35 npekpamaercs, a Q0.0 u Q0.1 = 0.
16. Hekoropsie BOP — 0a3oBble oneparopsl He oOnagatoT BxoaoMm EN, mospossromum
KOHTPOJUPOBATh BBI30B ITHX 0JIOKOB. TakuM OJIOKOM SIBIISI€TCSI, HalIpUMEp, JOCTATOYHO BaKHBIH
ook mepekmodennss SEL_R. PeammzoBate B cpeme mporpammupoBanus Omron, OseH, Delta)
mporpamMmy BeiBojia Ha QWO 3rauenuit uz3 MW2 u MW4 B 3aBUCUMOCTH OT COCTOSIHHSI KHOIIKH|
10.0. BeiBox mpon3BoAUTCS TOJBKO B ciy4dae, ecau 10.1=1.

17. PeanuzoBath B cpeae mnporpammupoBanuss Omron, Osen, Delta crenyromnryro
nporpammy: Eciu (ectb ¢pponT o M0.0 u Het ¢ponrta no MO.1) unu (ectb Gpont mo MO.1 u HeT
¢dponta mo MO0.2) Tto Brmouuth Jamny QO0.0. Jlamma cOpaceiBaercss kHomkoi 12.0. OueHuTsb

BJIMAHHUC OUCPCAHOCTHU UCITOJIHCHU A OJIOKOB Ha pa6OTOCHOCO6HOCTB MporpaMmal.
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18. PeaymmzoBate B cpene nporpammupoBanuss Omron, OBeH, Delta cxemy nepexinrodeHus
YEThIPEX JIAMIT COTJIACHO MPOU3BOJIBHO MPUHITON BPEMEHHOM MOCIIEI0BATEIBHOCTH.

19. PeanuzoBath B cpene nporpammupoBanus Omron, Osen, Delta coOCTBEHHBIH cUETYHK C
MCTIOJIb30BAaHMEM KOMaHJI BbIJeIeHUs PppoHTa u Oiioka uHTerparopa. COXpaHHUTh CUETYUK B BH/IE
FB.

20. PeanmuzoBarh B cpene mporpammupoBanHus Omron, OBen, Delta B OBl mporpammy;
YIIPaBJIEHUS] C UCIOJIb30BAHUEM HEIPEPBIBHOIO peryisTopa. B kadectBe oObekTa A CO3JaHMS
bddexTa MHEpPUUU MCIONb3yeTcs OJOK pacueTa CpeJHEero IO BPEMEHM 3HAYEHUs CHUTHaja.
Vcnonp3oBate 61oku 6nbmmotekn CFC mist onpenenenus Texyuiei nepuoanyHocTu Beizosa OB1.

21. PeamuzoBate B cpeae mporpammupoBanus Omron, Osen, Delta cxemy pacuera
BpEMEHM MEX1y ABYMsl IMOCIEAHUMM HaXaTWAMU Ha KHONKY c azapecoMm 10.0 (Bpemst Mexny|
MO3UTUBHBIMH (ppoHTamm) ¢ ucnonb3oBanueMm (pynknuii TIME_BEG u TIME_END. B nannoMm|
3aJaHUM MOXET OBbITh OYEeHb Ba)KHA IOCIIEI0BATEIbHOCTh MUCIOIHEHUS OJIOKOB, KOTOPYIO MOKHO
VM3MEHUTDH B PEJAKTOPE 0UePETHOCTH UCIIOTHEHUs OJIOKOB.

23. Peanus3oBaTh MacCKMpoOBaHME CHHXPOHHON OLIMOKM JJOCTYIA B Cpejie MPOrpaMMHUPOBaHNS]
Omron, Osen, Delta k HecymecTByromemy Onoky naHHblx DBI, BBI30B KOTOpOro ciemyeT
pasmectuts B OB1.

24. BeimonHHUTh B cpene nporpammupoBanust Omron, OBen, Delta quarHOCTHKY MPUYMHB]
nepexoqa CPU S7-400 B cocrosane STOP ¢ ucmonb3oBaHMeM auarHoctudeckoro Oydepa mpw|
HAJMYNH BBI30Ba HecymecTByromiero 6aoka FC2 B cymecTBytomem 61oke FC1.

25. BbImomHuTh TOAKIIOUEHHE Tpadudeckux maHener Omron, Osen, Siemens uyepe3
unTepdeiic MPIl u cuurare obnacts namsitu PLC MWO.

26. BeImoHUTE MoKITIoueHHe rpadudeckux maneneit Omron, OBen, Siemens uepe3 uaTepderic
DDE u cuutarh siueliky Al nepBoro jiucra.

chpaueaesze cucmemul ynpaejileHusl

OIIK-8.1

[TpumeHsieT COBpeMEHHBIE METO/IbI
pa3pabOTKH TEXHUYECKOTO,

Teopemuuecxue eonpocol:

9. PasnoBuaHOCTH MEKponporieccopoB (MII). ITporpammuoe obecnieuenne MI1. MukpoDBM.
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UH(GOPMALIMOHHOTO U

CHUCTEM aBTOMAaTU3allU U YIIPABJICHUA

~

QITOPUTMUYECKOTO 00ECTIeYeHUs 10.
11.
12.

13.
14.

15.
16.

17.

10.
11.

12.

Muxkpokontpoiuep. Obmas ctpykrypa ARM mnporieccopos.

Crtpykrypa 6a30BOI MUKPOTIPOIIECCOPHOU cucTeMbl. [IInHHAsS opraHu3ammsi CHCTEMBI.
une! agpeca, nanHbiX. PazHoBuaHOCTH Maructpasneil. L{ukibl oOparienus K MarucTpaisim.
Apxutektypa MUKponpoueccopa. OCOOEHHOCTH Pa3HBIX apXUTEKTYp. M3011MpOBaHHBINA U
COBMEILIEHHBIH BBOJ] BBIBO/I.

CtpyKTypa 0JHOKPUCTAILHOTO MUKpoIpoLeccopa. OCHOBHBIE OJIOKM MUKPOIPOLIECCOPA.
Komanga, mporpamma. Knaccudukarus komani.

[lepeunciure OCHOBHBIE XapaKTEPUCTUKH 3aIIOMUHAIOIIUX YCTPOUCTB

[TosicHuTe OCHOBHBIE MPUHIUIIBI (PYHKIIMOHUPOBAHUS TUHAMUYECKON, CTATUYECKOM U
SHEProOHE3aBUCHUMOM NaMATH.

[lepeuncnute OCHOBHBIE KPUTEPHH U CIIOCOOBI paclpeeNieHus aIpeCHOr0 MPOCTPAHCTBA
BBIYMCIIUTEIILHONU CHCTEMBI.

Urto Takoe KOHTPOJUIEPhl BHEMIHUX ycTporcTB? [losicHUTE MPUHIIUI UX CTPYKTYPY H
MPUHLMI PabOTBHI.

Urto Takoe nmoAcuTeMa BBOAA BhIBOJIa MUKPOIIPOLIECCOPHBIX cCUCTEM?

IIpakTH4eckne BONPOCHI

[IpuBeauTte oOUIMIT ANTOPUTM BBIIIOJHEHHUS! KOMaH/ bl IPOLIECCOPOM.

[Ipuseaute anroputmsel pyHkunonuposanust MIIC B pexume npepbiBaHus U IPSIMOTO
nocryma k mamartu (ITJIIT)

[IpuBenuTe CTPYKTYpy NMOCIEAOBATEIBHON ITEPEAAYN JAHHBIX U MTOSICHUTE HA IPUMEPE
nepeaavy ciona HudpoBoil HHpoOpMAIHH.

[IpuBenute npumep Ha si3pike AcceMOuiep paboTy JIOTUYECKUX ONepanuii ¢ Outamu
MUKPOKOHTpOJLIEPA.

[IpuBenute nmpumep Ha si3bike AcceMOiiep NepechUIKU JaHHBIX MEKIY PETUCTPaMu
MHUKPOKOHTpPOJLIIEPA

[IpuBenute nmpumep Ha si3bike AcceMOuiep ornepanuii ¢ UICTEMHBIM CTEKOM
MHKPOKOHTpOJLIEPA.

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

Ilepeuyenn TeopeTHYeCKMX BONPOCOB:

1. Kakasgs mocienoBaTtelbHOCTh (POPMUPOBAHHS ~ HOPMUPOBAHHOM  JTWHAMHYECKOU
XapaKTEePUCTHKH OOBEKTa yIpaBICHUS?

2. Kakue craHpapTHble BO3JEHCTBHS HCHONB3YIOTCS U (POPMHUPOBAHUSA JAMHAMHYECKUX
XapaKTEePUCTHK?

3. B ueM OCHOBHOE MpeuMyIiecTBO (OPMHUPOBAHUS MaTEMAaTHYECKOM MOJENM KOHTpa B
(hopMe CTPYKTypHOI cxembl?

4. Kakme w™eromsl pemeHuss IupGEepeHIUANBHBIX  YPaBHEHHUH,  OMHCHIBAIOIINX
NTMHAMHYECKHUE CUCTEMBI, UCIIOIb3YIOTCS MIPU pealn3aluy MaTeMaTHYecKuX Moieneil cucreM?

5. Kak npousBoautcs onpeaeneHe TMHaAMUUYECKUX CBOMCTB 00bEKTa ypaBieHUs?

6. Kakx ¢opmupyercs mmiaH MPOBEACHUS OJKCIEPUMEHTA JUISI OSKCIEPUMEHTAIHHOTO
OIIpeJIeJIEHUs] YACTOTHBIX XapaKTEePUCTUK OOBEKTa YIPABICHUS U CUCTEMBI.

7. Kakue maHbl HCHOJB3YIOTCA JUISI TOJIYYEHHS SKCIEPUMEHTAIBHBIX JaHHBIX JUId
[IOCTPOECHUSI PETPECCUOHHBIX YPaBHEHUN?

Ilepeyenb BONpPOC NPAKTUKYMA:

1. Yto Takoe quHamMuyeckas ontuMuzaiusa? Kakue MeToapl uCrob3yioT A THHAMHYECKOM
ONTHMHU3ALUU KOHTYpa peryJIupoBaHUs?

2. IlpuBenuTte CTPYKTYPHYIO CXEMY KOHTYpa PETYIUPOBAHUS

3. Yem onpenensiercs 3 PeKTUBHOCTh pabOThHI pEryIUpPYIOIIEro KOHTypa?

4. Yro Takoe TUHAMHUYECKHE MapaMeTpbl HACTPOMKM perynstopa? M3 kakux cooOpaskeHHi
ONpEAEIAIOTCA JUHAMUYECKHE TapaMeTpbl HACTPOMKU?

5. 3anummTe 3aBUCUMOCTb MEX]ly BXOJHOM M BbIXOHOW BennunHaMmu [T ]1- perynsaropa

6. 3amummmre nepemarouHyr Qyskmuto crangaptaHoro [IW/I-perymsitopa. Iloscaute
MapaMeTpbl BXOJALINE B IEPEAATOUHYIO () YHKIHIO.
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OIIK-9.2 BrIIoNnHAET 3KCIepUMEHTaIbHbBIE IlepeyeHb TeOpeTHYECKUX BOIIPOCOB:

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

1. Kak ¢opmupyercss MaTpuua IIaHUPOBaHUs SKCIIEPUMEHTA JUIsl ITOJIyYEHHs] CTaTUYECKON
XapaKTEepUCTUKH OOBEKTa yIpaBIeHUs?

2. Kakue MeToJpl HCHOJB3YIOTCA Ul TMONy4eHUs KO3()PHUIHUEHTOB JIMHHUU PETPEeCcCHH
CTaTUYECKOM XapaKTepUCTUKU?

3. IlpuBeauTe yKpyNHEHHYIO OJOK CXEMY alroOpUTMa IOMCKOBOIO THIA JJIS ONpPEIEICHUS
KOX((PUIIMEHTOB JIMHUHU PETPECCUN TUHAMHYECKON XapaKTEPUCTUKH.

4. Kakue KJ1acChl METOJIOB OTpeieNieHus1 KOd(OUIHEHTOB AU PepeHIIHATHHOTO YPaBHEHHS
TMHAMHYECKOM XapaKTEepUCTUKU HAIUIM IMIMPOKOE paclpocTpaHeHue?

5. Kakue wmeronsl ompeneneHuss Kodp@uuueHToB IuddepeHIanbHblX ypaBHEHUH
MCTIOJB3YIOTCS TPU KOMITBIOTEPHOM 00paboTKe pe3ysbTaTOB SKCIEPUMEHTa IO ONpeAeICHUI0
TMHAMUYECKOHN XapaKTepUCTUKU 00beKTa?

6. Kakue naHHble HEOOXOAMMO TMOJYYUTh IPU MPOBEAECHUU HCCIEIOBAHUS, YTOObI
[MOCTPOUTH IrpapuK CTATUYECKON U AMHAMUYECKOMN XapaKTepUCTUKU UCCIIETyEMOTo 00beKTa?

7. Kak mpou3BecTH pacder NepexoaHOro npoiecca KoHTypa yrpasinenusa? Kak npeacraButh
HOPMHUPOBAaHHbIE IPaPUKU NEPEXOTHBIX XapaKTEPUCTUK?

IlepeyeHb BONpPOC NPAKTHKYMA:

1. 3anummre nepenarounyo ¢yHkuuioo crapaaptaoro IIW/]-perynaropa. IlosicHure
MapaMeTphl BXOJSIIUE B IEPEIATOUHYIO (PYHKIIHUIO.

2. 3anumuTe pazHocTHOE ypaBHeHue i [I1-perynaropa.

3. IlpuBeauTe JIOTUYECKYIO CXEMY CHCTEMbl (POPMUPOBAHUS PEAKIIMU CHCTEMBI Ha OTKJIHK|
oObekTa. Kakoil Bua nmeet noruyeckas GyHKIUS NEPEKIIOUEHUS HalpaBIeH!sl Toucka?

4. Yro Takoe aktuBanMoHHas ¢yHkus? [IpuBenuTe oCHOBHbIE BapUaHThl aKTUBAIIMOHHBIX
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GbyHKIMNA?
5. 3anummuTe B 00111€M BUJE BBIpaXKEHUE AJIs pacueTa OIMOKU B CKpbIThIX cinosx MHC

6. IlosicHUTE TPUHIIMII, MCIIOJIB3YEMbI B METOAE HAMMEHBIIMX KBaJpPaToOB Ha IpuUMeEpe
HaXO0XKJICHUS KOA(PPHUINEHTOB CTATHYECKON XapaKTePUCTHKH

7. Onpenenure nepeaaTouyHyr QyHKIIMIO CUCTEMBI 110 CTPYKTYPHOI cXxeme

= hs+1

10s

8. Kakoit mepenaTouHoil (QyHKIMEH MOKHO TPEACTaBUTh MOJEIb CHUCTeMbl B Scilab)
3a/ITaHHON HA PUCYHKE?

—z b
—)

AemOMamue.‘upoeaHHble CUCMEMbL HA)YHBIX uccnedosanull

OIIK-9.1

PazpabaTsiBaeT MeTOUKH
MIPOBEICHUS YKCIIEPUMEHTOB Ha
JNENCTBYIOIMUX 00BEKTaxX

Bonpock! 1 TEOPETHIECKOTo ONpoca, Oece sl M IK3aMeHa.

1. Ykaxkute onpeaeneHus A NOHATUN «9KCIIEPUMEHT» U «HAOTIOACHUEY.
2. [IpuBeauTe mpoueaypbl OTCEBA IPYOBIX MOIPEIIHOCTEH.

3. [IpuBenuTe nporexypsl ONpeesIeHUs BUAA pacipeaeieHusl.

4. OxapakTepu3yite Mepbl CX0CTBa: KOA(POUIIMEHTHI MOA00HS.
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5. OxapakTepu3yiuTe Mepbl CXOJCTBA: KOI(PPHUIIMEHTHI CBSI3U.

6. OxapakTepu3yluTe Mepbl CXOJCTBA: KOIPPHUIIMEHTHI paCCTOSHUS.

7. IllpuBeuTe alrOpuUTM MPOLIEAYPHI KJIACTEPU3AIUHU 110 PACCTOSHUIO.

8. IIpuBeauTe anropuT™ NpoLEIyphl KIaCTEPU3AMU METOIOM BPOIIaBCKOM TAKCOHOMHUH.
9. IIpuBenuTe aNropuT™ MpoLeaAypbl KJIacTepU3alud METOAOM KOPPEJALMOHHBIX LIS,
10. TlpuBeauTe anroOpuUT™M MPOIEIYphl METOIA K-CpeHuX.

11. HazoBuTe BUABI PETPECCUOHHBIX MOJIEIICH.

12. TlepeuncnvTe MpeANnOCHUTKH METO]a HAMMEHBIINX KBaAPATOB.

OIIK-9.2

BhImosHseT SKcriepruMeHTaTbHbIC
WCCJICIOBAHWSI M IPOU3BOTUT
00paboTKy SKCIIEpUMEHTAIIBHBIX
JAHHBIX JUIS TEHCTBYIOIIUX O0OHEKTOB
C MCITIOJIb30BaHHEM MH(OPMAIMOHHBIX
TEXHOJIOTHI M TEXHHYECKUX CPEICTB

3amaHue.

1. O6ocHOBaTh BEIOOp C yKa3aHUEM MPEUMYILECTB U HEJOCTATKOB IPOTPAMMHBIX NPOIYKTOB IS
O6pa6OTKI/I JaHHBIX, HOHyUIeHHI)IX B X0¢€ 3KCHCpI/IMCHTa C ITIOMOIIIBIO

aBTOMaTI/BI/IpOBaHHOﬁ CUCTCMBI Hﬁy‘IHI)IX PICCJ'ICI[OBﬁHI/IfI.

I[JISI NCXOAHBIX JAHHBIX BBIITOJIHUTEC:

1) pacueT MpOCTHIX CTETIICHHBIX CPEIHUX, MOy, MEIMaHY, ITOKa3aTeJIeH BapuaIliy U pacCesHUS;
2) OTCEB rpyObIX MOTPEIIHOCTEH 110 cTaTUCTHKE CThIOJCHTA, TIPU 3TOM:

a) Ha KQ)XJIOM I1are UTepaly BBIYUCIUTE BBIOOPOYHbIE XapaKTEPUCTUKH, 00001IatoIINe TOKa3aTely,
MOKa3aTel Bapuanuy,

0) ocTpoiite MaTpuIly HaOIr0I€HHH OCIEe 0TCEeBa;

B) OTOOpA3UTE TEHAEHIIHIO BEIOOPOUHBIX XapaKTEPUCTUK, 0000IIAIOINX TOKa3aTeleH, moka3aTesnei
Baprualyy U TEMIT U3MCHCHUA KAXK/I0I'0 MOKa3aTeid;

3) mpoBepKYy KPUTEPHUEB COTJIACHS I HOPMAJILHOTO paclpeiesIeH st Ul UCXOIHBIX JaHHBIX 0 U MOCIIE
0TCEBa, IPU 3TOM:

a) TOCTPOUTE TAOIHIIBI YACTOT;

0) paccunTaiite 3HaueHus craTucTHk [Tupcona u Konmoroposa — CMupHOBa;

B) MOCTPOWTE TMCTOrPAMMBI YaCTOT C TEOPETUIECKON JIMHNUEH INIOTHOCTH HOPMAJIbHOTO
pactpeaeneHus.

3ananus.

1. Pa3mectute B paboueii Tabnmie nakera Statistica mcxomHble SMIIUPUYECKUE JaHHBIE.

2. J1J1s MICXOIHBIX SMITUPHUYECKUX TAHHBIX OMPEEIIUTE TperoaaraeMyro (GyHKINIO0 OTKINKA U HAOOP
(hakTOpOB ¢ 06OCHOBAHHEM IO CMBICITY 33/auH.

3. JIJ'IH HMCXOOHBIX JAHHBIX BBIIIOJHUTC IMOCTPOCHUC CTOJIOYATHIX U KPYT'OBBIX THUArpamMm,
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uHOuUKamopa KOMNemeHyuu

Oyenounvle cpedcmea

MUKTOTpauKOB (TP BHUA), MATPUYHBIX TpauKOB U KOHTposIbHBIX KapT Illyxapra.

ITonroToBsTe onucanue 3aganuii 1 U 3 B BUJI€ CJIAIOB 3JIEKTPOHHOM MpPE3CHTAIINH.

OIIK-10 — Cnoco6eHn pykoBOAMTH Pa3padoOTKOil MeTOAUYECKHX M HOPMATHBHBIX JOKYMEHTOB, TEXHHYECKOH TOKyMEHTAIlUM B 00JacTH
aBTOMATH3AIMM TEXHOJIOTHYECKUX MPOLEeCcCOB M IPOU3BOACTB, B TOM YHCJIE M0 KU3HEHHOMY IIUKJY NMPOAYKIHH U ee Ka4eCTBY

OcHo8vl ynpasieHus npoeKmamu

OIIK-10.1 Ornpenenser He0OXOUMBIN COCTaB
METOJIMICCKUX U HOPMATHBHBIX
JIOKYMEHTOB, TEXHUYECKOH
JIOKYMEHTAI[UU B 00J1aCTH
aBTOMAaTHU3aIMH TEXHOIOTHUECKUX
MIPOIIECCOB U MTPOU3BOJICTB B
COOTBETCTBUH C JCUCTBYIOIUMHU
CTaHIapTaMH

IIpumepnvie npakmuueckue 3a0anus
Ilpaxmuyeckoe 3adanue 1. Ha ocHoBe anamuza crangapra ['OCT P 54869-2011
«I[IpoexTHbIi MeHemKkMeHT. TpeGoBaHUS K YIPaABIECHUIO INPOEKTOM» PACKpOMTE cojaepkaHue
OCHOBHBIX IOHATUH YIpaBJIEHUS NPOEKTaMM: apXHMB MPOEKTa, 0a30BbIi IUIaH IpPOeKTa, OKpKeT
[POEKTa, JIOMYIIEHUE, 3aUHTEPECOBAHHbIE CTOPOHBI B IPOEKTE, HM3MEHEHHE B IPOEKTE,
KOHTPOJILHOE COOBITHE MPOEKTa, KOPPEKTUPYIOIIee JCHCTBHE, OTPaHUYCHHUE, MPeryNpeKIaronee]
neiicTBUE, TPOAYKT MPOEKTa, TPOEKT, TMpolecc, padoTa NPOEKTa, paclucaHUEe MPOCKTa|
(KaneHJapHbIH MJ1aH), PUCK, YIIPABJIEHUE IPOEKTOM.
Ilpakmuyeckoe 3adanue 2. Ha ocHoBe anammza crangapra ['OCT P 54869-2011
«I[IpoexTHbIi MeHemKkMeHT. TpeGoBaHMS K YIPaABIECHUIO INPOEKTOM» PACKpOHWTE cojep)kaHHe
OCHOBHBIX MPOIIECCOB YMNPABICHUS NPOEKTAMU: WHUIMALMK, I[UIAHUPOBAHUS, OpraHU3aLUH
VICTIOJTHEHUS, KOHTPOJIA W 3aBepILIeHMs MpoekTa. B pamkax MpoleccoB yIpaBlieHUs MPOEKTOM
OTpa3uTe JEeWCTBUS, OTHOCSIIMECS K OCHOBHBIM (DYHKIIMOHAJIBHBIM OOJACTSM YIPaBICHHS
MPOEKTOM: YIPABJICHUE COJIEPKAHHEM IPOEKTa; YIpPaBJICHHE CPOKAMHU IIPOEKTa; YIPABJICHUE
3aTparaMH B TIPOEKTE; YIpPABICHHE PHUCKAMH MPOEKTa; YIpaBIEHHE MEPCOHATIOM IPOEKTa;
VIIpaBJICHWE 3aWHTEPECOBAHHBIMH CTOPOHAMH MPOEKTA; YIPaBIIEHUE TOCTAaBKAMHU TPOEKTa;
YIIpaBJICHHE Ka4eCTBOM B IPOEKTE; yIpaBJIeHHE 0OMEHOM HH(OpMAIEH B MPOEKTE; YIPaBICHUE
MHTerpaluel mpoekTa. 3arnojHuTe TabIuILy.
OcHosHble npoyeccovl ynpasiieHus npoeKmamu

IIpoyecc Cooeporcanue npoyecca eticmeus ¢hynkyuonanvrvlx obaracmeu




Koo HUnouxamop oocmudicenus
uHOuUKamopa KOMNemeHyuu

Oyenounvle cpedcmea

Ipaxmuueckoe 3adanue 3. Ha ocHoBe anamu3a cranmapra ['OCT P 54870-2011

«[IpoeKkTHBI MEHEKMEHT. TpeOoBaHUS K YIPABICHUIO TOPTHEIeM NPOEKTOBY» PACKPOMTE
coJiepKaHNEe OCHOBHBIX IPOLIECCOB 8 YIIPABICHUH MOPT(EIeM MPOCKTOB:

a) rpymmna mporeccoB 00ecnedeHus ypaBIeHUs MOPTQeEIeM:
1) mponecc c6opa uHpopMaIuu 00 YCIOBUAX, OTPAHUYCHUSIX U TPEOOBAHUAX
K MOPTQEITO POCKTOB;
2) mporiecc popMaU3aIiK MPOIEAYp YIPABICHHS U TTAPaMETPOB OLICHKH
MOPTQEIs IPOCKTOB;

0) rpymma mpomeccoB GopMUPOBAHUS TOPTQEIS MPOCKTOB:

1) npouecc uneHTH(PUKANN KOMITOHEHTOB TOPTQETs;

2) mporecc OLEeHKH KOMIIOHEHTOB OpPTQes;

3) mpoiiecc pacCTaHOBKH MPUOPUTETOB;

4) mporiecc ONTUMH3ALNU U OaJaHCUPOBKH MOPTQEIIS IPOEKTOB;
5) nporecc aBTOpU3aIMK MOPTQEsi IPOEKTOB;

B) rpyIIa MpoLecCOB MOHUTOPHUHTA U KOHTPOJIS NOPTQes MPOEKTOB:

1) mpotiecc KOHTPOJIS peanu3anuu NopTdess MpoeKToB;
2) mporiecc yrnpaBieHHUs H3MEHEHHUSIMU.

OIIK-10.2 | OnpexnensieT U KOHTPOIUPYET

HOPMAaTHUBHBIX IOKYMEHTOB,
TEXHUYECKOM JTOKYMEHTAlMH HA
npoexkt ACY TII

IIpakTHueckoe 3aganue:

UCITOTHEHHUE KaJICHAApHOTO I1JIaH- Pa3zpaboTaTh NPOEKT U OLEHUTH ero 3()(HEKTUBHOCTH C MOMOIIBIO HMPOTrPaMMBI JUIs TUIAHUPOBAHUS
rpauka MoAroTOBKM METOAMYECKUX U |y ynpaBieHus npoektamu Project Libre

IMPO®ECCHUOHAJIBHBIE KOMIIETEHIIMHN

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

ONTHUMAJBHYIO CTPYKTYPY npoektupyemoii ACY TII
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Hpoekmupoeanue annapammno- npocpammHsblX KOMNJie

KCO6 cucmem aemomamusayuu

I1K-1.1

Onpenenser HOMEHKIATYPY
UH(POPMALIMOHHBIX M YIIPABIISIOIIUX
CUTHAJIOB aBTOMAaTU3UPOBAHHON
CUCTEMBI YIIPaBIICHUS
TE€XHOJIOTMYECKHUM ITPOLIECCOM

TeopeTudeckue BONpPOCHI

1. Ilepeuncnure OCHOBHBIE TUIIBI COBPEMEHHBIX TEXHUYECKUX CPEJCTB, C MCIOJb30BAHUEM
KOTOPBIX CTPOHUTCS KOHTYp ynpasienus. llepedncnure ux GyHKIMOHA.
2. Kakue OCHOBHBIE THUIBl MCIOJIHUTEIBHBIX YCTPOMCTB, MCIIONB3YIOTCSI B CHCTEMax
ABTOMATH3allMM IPOMBIIIJIEHHOrO mpou3BojcTBa? Kakue OCHOBHBIE NPUHLHUIBI [OCTPOCHHUS
VICIIOJTHUTENBHBIX YCTPOMCTB UCTIONB3YIOTCS?
3. Kakue ypoBnu Bximouaer ACY TII? [lepeuncaure ocHoBHble pyHkiu yposaeid ACY TII.
4. Kakue QyHKIMM BBIIOIHSET NOJIEBON YPOBEHb CUCTEMBI yrpaBieHus? Kakue TexHuueckue
CpEeACTBa COCTABIISAIOT CTPYKTYpPY 3TOTO YpOBHS?
5. Kakume TexHHUYECKHE CpEICTBAa HAxOJATCA Ha I0JeBOM YypoBHE? DyHKIMU 3TUX
TEXHUYECKUX CPENCTB?
6. Kakue npoMmbllIEHHBIE CETH NEpelayd JaHHBIX HCIOJIb3YIOTCS C MPUOOpaMH IOJIEBOIO
ypoBHs? [IpuBeanTe npuMep TEXHUUECKON pean3aluy TaKuxX ceTeii?
7. Uro Takoe NapaMeTpHuUecKHMe H3MepUTeNbHble NpeoOpazoBaTenu? Kakue NpUHIMIIEI
MOJIO’KEHBI B UX paboTy?
8. Uro Takoe reHepaTOpHble H3MepHUTENbHblEe mpeoOpa3oBarenn? Kakue NPpUHLIHKIIE]
MOJIO’KEHBI B UX paboTy?
9. Kakue 0CHOBHBIE XapaKTepUCTUKH UMEIOT U3MEPUTENbHbIE ITpeodpa3oBaTenn?
10. Kakue BUIBI MPOMEXKYTOUHBIX MpeoOpazoBaresieidl UCMOJIB3YIOTCS IS TOAKIIOYEHUs
MapamMeTpUuecKuX JaTYUKOB?
11. Kakue pyHKIMU peaau3yroTcsl ypOBHEM KOHTPOJIIEPOB?
12. Tlepeuricnute GyHKIMHU YPOBHS AUCIIETYEPU3ALIMH ITPOLIECCa.
13.Uto0 Takoe rocygapcTBeHHas cucrtemMa mnpubopoB? IlosicHUTE OCHOBHBIE pa3Jelibl
Kanactpa?

14. Kakue CTpYKTypbhl BEpXHETO YPOBHS YIPABICHHUS PEANTU3YIOTCS B HH()OPMAIIMOHHOA
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YIPABISIOLMX KOMILJIEKCaX?
IIpakTHyeckue 3a1aHUsSI U BONPOCHI

1. Kakue TexHMuYecKkHue CpeACTBa MCIIONB3YIOTCSA NIJIS U3MEPEHHUS TEeMIEpaTyp HarpeThixX
Ten?

2. TlosicHuTe, KakuWe THUIBI CTAHJAPTHBIX TEPMOMNApP HCIONb3YIOTCA IMPU MOCTPOSHUU
CUCTEM YTIPABIICHUS] HATPEBOM?

3. Kakyro KOHCTPYKLHIO HMMEIOT HHAYKTHUBHBIE MpeoOpaszoBarenu? IloscHure oO6macTh
NPUMECHECHHUSI  WHAYKTUBHBIX — TpeoOpaszomarencii. [IpuBenure mpumMep  HCHOIB30BaHUS
WHIYKTUBHOTO MpeoOpa3oBares

4. Tosicaute paboTy HEYPaBHOBEIICHHOTO MOCTa MOCTOSHHOTO Toka. Kak mpou3BoAHTCS
pacueT BBIXOJAHOIO CHTHAJIa HEypaBHOBEIIEHHOTO MOCTA MOCTOSITHHOTO TOKa?

5. Kakoii mopsaaok npoBeaeHus KOHGUTYpHUPOBAaHUS U HACTPOWKA MaHeIu oneparopa’?

6. 3anummnTe QYHKIUIO IBYXIO3UIIMOHHOTO PETYIUPOBAHHS

7. 3anummte ¢pyukuuto [TU]] perynuposanus. [IpencraBsre peanuzaruto Gyukmuu [TU]]
perynupoBaHusl B BUI€ OJIOK CXEMbI aJITOPUTMA C OTPaHUYEHUEM MHTETPaIbHOM YacTH
perynsaropa.

8. Ilokaxkure, C UCIOIB30BAHUEM KAKUX CTAHAAPTHBIX MPOTPAMMHBIX (PYHKIIMHA
peanmsyrorcesa [IN]] perynstopsl B kouTposuiepax SIMATIC?

9. 3anuimunTe QYHKIUIO TPEXITO3UIIMOHHOIO perysTopa ¢ 30Hoi Bo3Bparta. [IpeacraBpre
OJI0K-CXeMy aJropuTMa peaan3aiuy GyHKIHUN TPEXIO3UIIMOHHOIO PerysiTopa ¢ 30HOH BO3BpaTa.

10. Broibepute TEXHHUYECKHE CpEACTBA JUIsl MOCTPOEHUS CUCTEMBbl YIpPABIEHUS B
COOTBETCTBHH C 331aHHON (PYHKIIMOHATIBLHOHN cxeMoil. O60CHYITe BEIOOP TEXHUUECKUX CPEICTB
Cucrema ynpasieHHUs] TEMIIEPaTypol B 30HE HarpeBaTeJIbHON NE4YH
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3aKOHOM PETyITHPOBAHHUSL.
13. Peanmusyiite anroputm [IM/[-perynupoBanuss B mporpaMme TEXHOJIOTHYECKOTO
koHTposuiepa SIMATIC S7.
14. Copmupyiite HEOOXOIUMBI TETH IS TIEPEAaYd YUCICHHOW MEPEeMEHHON Ha TMaHeNb
oneparopa B TIA PORTAL
IK-1.2 Bri0upaeT onTuManbHYIO CTPYKTYPY Teoperuueckne BONPOCHI

ACY TII ¢ yuerom TpeGoBaHui K
UCTIOJIB3yeMOMY 00eCTIeueHUI0

1. Kakue pyHKIIMM BBITOIHSIIOT MOIYJIU aHAIOroBoro BeiBoAa? [IpuBeaute cTpykTypy
MO/IyJISI aHAJIOTOBOTO BHIBOJIA.

2. Kaxoii nmpuHIUI MOJI0XKEH B (HOpMHUPOBAHUE CTPYKTYPhl TEXHUYECKUX CPENICTB
AQBTOMATHU3HPOBAHHOW CUCTEMBI YIIpaBJICHUA?

3. Jlns Kakux 1Lenei cayxat MmycKoBble ycTpoiicTBa? Kakue TUITBI yCKOBBIX YCTPOWCTB
MOJTYYHJIH PACIIPOCTPAHEHUS B CHCTEMAaX YIPaBICHUS?

4. Kakue QyHKIuu peanusyroTcs naHensiMu oneparopa? s kakux neneit B ACY TII
MCTIONB3YIOT TIaHEH orepaTopa?

5. Kakue xapakTepuUCTHKH SIBISIOTCSI OCHOBHBIMH Uil DJIEKTPUYECKUX HCHOJHUTENbHBIX
ycTpoiictB? Kak mnpousBecTd BBIOOp ATHX XapaKTEpPUCTUK IMPH TMPOESKTHUPOBAHUS CHCTEMBI
YIIpaBICHUS?

6. Uto BXOIUT B COCTaB MHKPONPOLECCOPHONW CHCTEMBI MCIIOJNB3YEMOH B cHUCTEMax
ynpasieHus? Kakoe Ha3Haue€HUE OTIENIBHBIX MOTyJIEH MUKPOIIPOLIECCOPHOM CUCTEMBI?

7. YTo Takoe KOHTPOJIIEPhl BHEIIHUX YCTPOMCTB?

8. Ilpunummel obmeHa nudpoBoil uHpOpMaIMer B MHKPONPOIECCOPHBIX CHUCTEMAX|
yIpaBieHUs?

9. Buapl cxeM mpu NpPOEKTUPOBAHMU CHCTEMBI ynpasieHus. Kakue nenu craBsATCS Ipy|
MIPOEKTUPOBAHUH CXEM PA3IUYHbBIX BUJIOB?

HpaKaneCKne BOIIPOCHI U 3alaHUSA
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1.IlpuBenure cxeMy BHEIIHUX COEAMHEHUM IUCKPETHBIX AAT4MKOB. Kakas ocoOeHHOCTh
[TOJIKJIFOUEHUS AUCKPETHBIX JATYUKOB K yCTPOHCTBAaM JAMCKPETHOTO BBOA?

2.IlpuBenute cXeMy BHEIIHHMX COCIMHEHUN IUCKPETHBIX MCIIOJHUTEIBHBIX YCTPONCTB.
Kaxast 0cOOEHHOCTb MOAKIIOUEHHUS JUCKPETHBIX HAIPY30K K YCTPONHCTBAM JAUCKPETHOrO BbIBOAA?

3.Kakue THUIBI TaJbBaHMYECKOM pa3BA3KM HCIOJIB3YIOTCS B MOZAYJISAX BBOJA BBIBOAQ
QHAJIOTOBBIX U JUCKPETHBIX CUTHAJIOB?

4.Ilosicuure paboOTy MHEBMAaTHYECKMX HCIOJIHUTENBHBIX YCTpoicTB. IlpuBeaure cxemy]
MEMOpPaHHBIX UCIOJHUTEIbHBIX MEXAHU3MOB.

5.Kak ocymecTBiaseTcss peryauMpoBaHUE CKOPOCTH HCIOJHUTEIBHBIX MEXAHU3MOB C
PIIEKTPUYECKUM JIBUTATEIEM IOCTOSHHOIO TOKAa U aCMHXPOHHBIM nepemeHHoro toka? IIpuBenure
[IpUMEp PEryIupOBaHUsA CKOPOCTH

6.IlpuBennTe cxemMy BHEUIHMX COEAWHEHHH IUCKPETHBIX IaTyukoB. Kakass 0coOeHHOCTh
[TOAKJIFOUEHHS TUCKPETHBIX 1aTYMKOB K YCTPOMCTBAM AUCKPETHOIO BBOJA

I1K-1.3

Pa3pabatbiBaeT TeXHUYECKOE 3aJaHUE
Ha pa3paboTky mpoekta ACY TII

Teopernyeckne BONpPOChI

1. Kakue 3amaun pemaror SCADA — cucremsl npu npoektupoBanun ACY TII? Kaxuel
3amaun pemarTcss SCADA cucteMaMmu B mpoIiecce yrnpaBieHUs MPOIECCoM?

2. Kakue Buasl oOecrneyeHus (IPOrpaMMHOTO M aNMapaTHOTO) HCHOJB3YIOTCS MpHU
MIPOEKTUPOBAHUH ITPOrPAMMHO-AINIAPATHBIX KOMIIJIEKCOB CUCTEM aBTOMAaTHU3aIlK?

3. Kakue TpebGoBaHMsI B COOTBETCTBUHU CO CTaHJApTaMH IPOEKTUPOBAHUS MIPEBSABISAIOTCS
K TEXHHUYECKUM (anmnapaTHbIM cpeactBam) ACY?

4. Kakue TpeOoBaHUSI B COOTBETCTBHH CO CTAHIApTaMHU MPOCKTUPOBAHUS MPEABABISIOTCS
K nporpaMMHomy obecriedennio ACY?

5. Kakumu pyHKIMSIMHU JOTDKHBI 00J71a/1aTh CPEACTBA JUATHOCTUKU TEXHUUECKUX CPEJICTB
ACY U KOHTpOJIS Ha JOCTOBEPHOCTh BXOIHOM nHpopmanmun?

6. Kakne TexHrmuecKue CpecTBa BKIFOYAET TI0JIEBON YPOBEHb CUCTEMBI YIIPABICHUS?

7. C mOMOIIBI0 KAaKUX CPEJICTB MPOUCXOIUT HH(DOPMAITMOHHOE 00BETMHEHHUE DJIEMEHTOB

YPOBHS yIIpaBJI€HUs?
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IIpakTHyecKue 3a1aHUSI U BONPOCHI

1. Tlepeuucnure stansl npoektupoBanus ACY TII. Ompenenure cocTaB MPOEKTHBIX
paboT Ka10ro 3Tarna.

2. Bemonuute npoektupoBanue cesazu napamerpa PLC co SCADA Wonderware Intach/
[Tepeuncanre mosus Tera, €Ciy MapaMeTp MPEICTABIIET COOO0H YHNCIOBYIO BeNU4MHY 2 OaiiTa

3. BemonauTe npoekTupoBanue cBsizu napamerpoB PLC Simatic S7 co Scada WinCC B
nakere TIA Portal

4. Bemonaute npoekrtupoBanue napamerpa PLC Omron co SCADA Trace Mode

5. TlpousBenuTe NPOEKTUPOBAHME MHEMOCXEMBI MpOIecca YIPaBJICHHWE HAarpeBOM B
SCADA TRACE MODE

6. IlpomsBenuTe NPOEKTUPOBAHHME MHEMOCXEMBI IIPOLIECCA YIPABIEHUE PACXOAOM B
SCADA TRACE MODE

7. llpon3BenuTe MPOESKTUPOBAHNE MHEMOCXEMBI IPOIIECCa YIPABICHUS IPOU3BOACTBOM B

SCADAWInCC

Aepecamuvie komnaexcol mexnuueckux cpeocme ACYTIIT

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

Kaxue ocHOBHBIE XapaKTEPUCTUKH UMEIOT U3MEPUTENIbHbIE IIpeoOpa3zoBaTenn?
Hopmupyromue npeodpazosarenu. [Touarue 06 yHupuIupoBaHHBIX CUTHAJIAX CBS3H.
[Ipeo6paszosarenu I[THH, ITHT. Pe3uctopHbie mpeobpazoBaTeny TOKOB M HAIIPsHKEHUN
I'anpBaHnueckas M30sALKA LEeneld HCTOYHUKOB U IPUEMHUKOB JIEKTPUYECKUX CUTHAJIOB
Krnaccudukanus n3mMepuTenbHbIX Tpeodpa3oBaTeseil, OCHOBHbIE TUIIBI H3MEPUTEIbHBIX
npeoOpaszoBareneit

CTpyKTypa KOHTYypa yrpaBieHUs. TeXHUYECKHe CPeCTBa BXOASIINE B KOHTYD YIPaBIECHUS
7. CTpyKTypa TUIIMYHBIX MHUKPOIPOLIECCOPHBIX cucTeM. DyHKIIMOHAIbHAS OpraHu3anus 1
ITOPHUTM pabOTHI MUKPOITpOIIEccCopa

XapaKkTEepUCTUKH 3alIOMUHAIONINX yCTPOHcTB. CTPYKTypa 3allOMUHAIOLIETO YCTPOMCTBA.
9. TloHsTHE 0 KOHTPOJUIEPAX BHEITHUX YCTPOUCTB

agkrownE

o

o
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10. I'enepaTopHble U3MepHUTEIbHbIE ITpeoOpa3oBaTend. OCHOBHBIE BHIbl, 00JIaCTh IPUMEHEHUS.

11. ITapameTpuueckue U3MepUTEIbHBIE TpeodpazoBarear. OCHOBHBIE BUIBI, 00JaCTH
IIPUMEHEHMSI

12. Kak onpeaenuTb HOPMUPOBAaHHOE 3HAYEHUE BBIXOJHOTO CHUTHAJIA HW3MEPHUTEIBHOTO
npeoOpaszoaresis?

13. B xakux ciaydasx TpeOyercst HCI0JIb30BaTh MOCTOBBIE H3MEPUTEILHBIE CXEMBI?

14. Kax ¢opmupyercss uHPOpPMAIIMOHHBIM cuUTHaNl ¢ oO0bekTa ymnpaBieHusi? Ilokaxkure myTh
(dbopmupoBaHus UHPOPMALTMOHHOTO CUTHAIA.

15. Ilepeuncnure 3nemenTsl, Bxoaduue B coctaB AKTC nabopaTopHoro komiuiekca?

16. Kakue criocoOs! 60pbOBI C OTEpeyHON TOMEX0H HCIOIB3YIOTCS B HOPMUPYIOLITHX
npeodpa3oBarensx?

17. Kakue ocHoBHbIe Bubl ALl ncnonp3yroTest B cuctemMax nepenayn nHGOOpMaImoOHHBIX
CUTHAJIOB?

18. TlosicauTe (hyHKIMU OTIACTHHBIX SJIEMEHTOB CTPYKTYPHOU CXEMbI KOHTYPA yIIpaBICHUS ?

19. Kakue BUIbI pacyeTHBIX SKBUBAJIEHTOB UCIIOJIB3YIOTCS JUIsSl pacyeTa nmpeoOpa3oBaresei,
MPECTABIICHHBIX KaK JABYXITOJIOCHUKH?

20. IIpuBenuTe SKBUBAJICHTHYIO CXEMBI ITpeoOpa3oBartes ¢ "MiIaBaromuM" 3KpaHoM

HpaKanecxne 3aJaHUs U BOIIPOCHI

1.  Jns uzonupyromero ycunutens HCPL-7510 pekomeH10BaHHBIN Juana3o0H BXOIHBIX
HanpsbkeHuit -0.2 B < Vin < 0.2 B. /Iuana3oH BXOAHBIX HANPSDKEHUH, COOTBETCTBYIOLIUM MTOTHOMY
pa3Maxy BbixoaHoro HanpsbkeHuss HCPL-7510 u nonno# mkxane ALII mukpoxontposiepa -0.25 B
<V <0.25 B. Onpenenute 3HaueHue, noinydeHHoe Ha Boixoae 10-paspsanoro AL ayis BxoxHOTO
HanpspKeHUs u3onupyroiero yeunurens Vin =-0.2 B.

2.  UYemy paBeH (a3oBblif casur mexxay curHanamu Uref u Usin CHHYCHO-KOCHHYCHOTO
Bpararomerocs TpancopmaTopa mpu K3MEHEHHH yTJia ToBopoTa poropa ot 180 mo 270
rpagycoB?

3. HHKpemeHTHBIH qatyuk GopmupyeT 60 UMITyIbCOB Ha 000poT. B manenn nHANKauu
UCHOJIb3YyeTCsl MPSIMOM METOI U3MEpEeHUs yacToThl. Kakum JokeH ObITh HHTEpPBaJl H3MEPEHUS
Tu3Mm, 4T0OBI MOTYyYEHHOE 3HAYEHHE COOTBETCTBOBAJIO YaCTOTE BpallleHUs B 000pOTaxX B MUHYTY?

4.  3ona cpabarbiBanus poTtornekrpuyeckoro aaryuka tuna D BBO-M18-76K-5111-CA Ha
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crangapTHeiii 00bekT 10—400 mM. Kakoii Oyner 30Ha cpabaTbiBaHus 1711 00bEKTa U3 YEPHOTO
MaToOBOT0 KapToHa?

5.  Ecnu 30Ha cpabaTbiBaHUs MHAYKTUBHOIO JaTYMKa HA CTAHJAPTHBIN OOBEKT COCTABIIAET 2
MmM. Kak u3meHuTcs 30Ha cpabaThiBaHus HA O0BEKT OOJIbINEH MIona u?

6. PeanusyiiTe peneliHyro cxemy ISl JOTHYECKON QYHKIHUH Y =X1*Xo+X3*X4

7. IlpousBeaute pacyeT MOrPEUIHOCTH Iepeladyd B TOKOBOW CHCTEME Iepenayud
HEMPEPBHIBHOrO CHTHANA, SCIIM JUIMHA Kabems 10 KM, yaembHOE COmpoTHBICHHE yTeukn Ro=10]
OM.

8. Paccuutarh mapaMmeTpsl HIeaNbHOrO HOpMupymomero mnpeobOpazosarens [THH, ans
noiy4deHus: BeixogHoro curHama 0-10 B mpu paboTe COBMECTHO C TEPMOIJICKTPUUYECKUM
npeoOpasosarenem rpagyuposku TIIP (B) B quanazone 300 — 1600 C.

9. B cootBercTBUM cO cxeMoil mpuBecTd Gopmyinsl s pacueta Ex. CompoTuBieHuem
JIMHUH CBSI3U MpeHeOpeyb
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A
R1 R2 TIM

0,0 B% 30,
R3 : Unut UM
RT R

R

10. IIpowmssectu pacuer penurens HanpspkeHue UBx=10B Ha UBbix=1 B ¢ ydeTom BrusiHUS
conpoTtuBieHuss Harpy3ky Ru=50 om. ComporuBnenus R1 u  R2 BeIOparte wucxons wus

MaKCHMaJIbHOTO TOKa NoTpedsieMoro oT uctouHrka curana Imax=0,02 A.
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Rl Imax
UBX ! I
Ru
Rz
UBBIX
O
IK-1.2 BriOupaeT onTUManbHYIO CTPYKTYPY Teopernyeckue BONpPoOChI

ACY TII ¢ yuerom TpeGoBaHuUi K
UCIIOJIb3YEMOMY 00ECTICUEHHIO

1. UYrto takoe »TasionHas wmojenb KommyHukaruii OSI? Kakue ypoBHu wmomemu OS]
HCIIOJIB3YIOTCS B MPOTOKOJIAX MPOMBIIUIEHHBIX CETEeU?

2. Kakwue npenmyIiecTBa 1aeT UCIOIb30BaHUE MPOMBIIIICHHBIX CETEH B CHCTEMAaxX YIpPaBJICHHUS

3. JIns xakux menei uCronab3yrTcs TOBTOPUTENH?

4. Kakue OCHOBHBIE OJJIEMEHTHI HMeeT cucrteMa TmpoektupoBanuss HMI s maneneit
oneparopa?

5. TlosicHuTe Ha3HAUYEHUS U XapaKTEPUCTUKU MPOMBINUIEHHbIX ceTelt Tunma MODBUS

6. Kakue mpoMBIIUIEHHBIE CETH Tepelayd JaHHBIX HCIOJB3YIOTCS ¢ NMpUOOpaMu TMOJIEBOTO

ypoBHs? [IpuBeauTe npuMep TEXHUYECKOM peaanu3anyy TAKUX CeTei?

1. Kakoii mopsiiok pa3paOOTKM MHpOrpaMMbl  4YeIOBEKO-MAlIMHHOIO HHTepdeiica mpwy|
MCII0JIb30BaHNU NIaHENeH oneparopa?
2. Uto moHMMAaeTCs TOJT TePMUHOM «KOHUTyprpoBanue [TJIK»?

HpaKaneCKne BOIIPOCHI U 3alaHUSA
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3. Kakue BuIBl TPOMEXKYTOUHBIX MpeoOpa3oBaTeieil HCMIONb3YIOTCS ISl MOIAKIIOYEHUS
[apaMeTPUUECKUX JATUYUKOB?

4. Kaxkue oCHOBHBIC IIar'M CO3/aHMS MPOEKTa ynpasistomei cuctembl Ha [TJIK?

5. [ITlosichute, kakue (QYHKIUH BBINOJHSAIOT MOAYIM aHanoroBoro BBonxa? [lpuBenute
CTPYKTYPY MOJYJIL aHAJIOTOBOI'O BBOJIA.

6. Kak peanusyercs KoHQUTYpUpOBaHUE U HACTPOHKA MTAHEIH OTepaTopa

7. 3anumuTe Kaap 3ampoca U oreBera Ha 3ampoc B ceth ModBus RTU npu nepenauu cByx
ciioB nH(popMmaru ¢ ALl B COOTBETCTBHH CO CTPYKTYpOI

T Mogawa 1

| napa + H |
XonopgHas lopayan

| BOAA BOAA |

| E— —> |

| TennoBoW NyHKT |
Jatunk [atuunk

| TemnepaTypbl TemnepaTypbl |

| Boap! (0..100 C) BoApl (0..150 C) |

| |

B MHPOPMALMOHHYIO CUCTEMY KOHTPOJIA TENJIOBOrO MYHKTa

8. IlpomsBenure pacmuppoBky kaapa coobmenus B cetu ModBus RTU? kotopoe

MpCACTABJISACT €000 OTBET Ha 3aI1poc
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ADU

Aspec

ycTpolicTea

Koa dpyHKumm

Kon-Bo 6aiT
LaHHbIX

JOaHHble 1

[aHHble 2

CRC

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

\
PDU
3. lna cucTeMbl YOpaBlIeHHUS MaHUIYISATOPOM CHOPMUPYHTE KOMaHAY Ha HEPEeCTaHOBKY)
MexXaHu3Ma, €Cln
Anpec Begomoro ycrpoiictBa — 0x0A
Kon ¢pynkumu (urenne ganubix ux perucrpa) — 0xOF
Anpec peructpa — 0x0068
Yucno peructpos 3anucu — 0x0002
KomnuectBo Oaitt manuex— 0x04
Hannsre 1 — 0x1388 (50 %)
Hannsie 2 — 0x2710 (100 %)
KonTponsnas cymma (CRC) — 0x0159

CTpyKTypa CUCTEMBI YIIPABJICHUS
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KoHTponnep
MaHunynsaTopa
(Ynpasnenue
NoJIOKEHNEM)

Peructp 104 Peructp 105

KoHTtposnnep Modbus
(seaomoe ycTpoiictBo <——Cetb ModBus—»
Ne10)

KouTtponnep Modbus |
(BenyLLee ycrpoiicTeo) |

\

ney

I1K-1.3

Pa3pabatbiBaeT TeXHUYECKOE 3aJaHUE
Ha pa3paboTky mpoekta ACY TII

wmn

o o

~

Teopernyeckne BONpPOChI

Kaxue 3nemMeHTsl cCCTEMBI YIIPaBJIEHUS BXOJAT B COCTaB KOMIUIEKCA TEXHUUYECKHUX CPEJCTB?
Kakyto CTpyKTypy UMeeT KOMIUIEKC TEXHUYECKUX CPEJCTB Ul pa3pabaThiBaeMoi CUCTEMBI?
Kakue TexHuueckue cpecTBa peaqu3yoT ypoBeHb YIIPaBIeHUs?

UYro Takoe rocynapcTBeHHas cucreMa npuoopos? [losicHuTe OCHOBHBIE pa3ienbl KajacTpa?
Kaxoii npuHIMI 1osiokeH B (OpMHUpPOBaHHUE CTPYKTYPhI TEXHUYECKUX CPEJICTB
aBTOMATHU3MPOBAaHHOW CUCTEMBI YIIpaBJICHUA?

Kakue ¢pynkuun peannsyrorcs naHelsiMu oneparopa’?

Kakue cTpyKTypbl BEpXHEro ypoBHS YIIPaBJICHUS PEATU3yIOTCs B UHGOPMAIIMOHHO-
YIPABISAIOUMX KOMILJIEKCaX?

KaxoB coctaB usmepsieMbIx U peryaupyembix Benuuns ['CI1?

C xakoil enpio co3aaBajgach rocyJapCTBEHHAs CUCTEMA MPUOOPOB U CPECTB
aBTOMaTu3anuu’?

KaxkoBa 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 rpynmsl pa3aensitor rexanueckue cpenacrsa ['CII no GpyHKmonansHomy
MpU3HaKy?

Kakwue ycinoBHbie 0003HaueHHs UMEIOT oTAebHbIE aeMeHThl AKTC Ha cTpykTypHOI
(hyHKIIMOHABEHOH cXxeme?

Kax npouzBoauTcs noaAKIIOUEHUs UCIIOJHUTENBHBIX YCTPOUCTB K MOAYJISIM BBIBOAA
YIIPaBJIAIOLIET0 KOHTpoJuiepa?

Kak npousBoauTtcs B3auMoJeHCTBUE MEXKAY OT/IEIbHBIMU TEXHUYECKUMU CPEACTBAMM B
cucreme?

Kak npouzBoauTcs nmoaK/II0ueHUE TUCKPETHBIX JaTYMKOB K [IU(PPOBBIM MOAYIISIM
YIIPaBJIAIOLIET0 KOHTPOJLIEpa

Kakue TexHuueckue cpeicTsa peaau3yoT ypOBEHb YIIPaBICHUs?

[IpuBenuTe cxeMy BHEIIHUX COETMHEHUN AUCKPETHBIX 1aTYuKoB. Kakas ocoGeHHOCTD
MOJIKJIFOUEHUS AUCKPETHBIX JATYMKOB K yCTPOHCTBAaM JAMCKPETHOTO BBO1a?

[IpuBenuTe cxeMy BHEIIHUX COSIUHEHUH JUCKPETHBIX UCIOJHUTENBHBIX yCTpoiicTB. Kakas
0COOEHHOCTh

Kak ocymiecTBisercs perylnmpoBaHie CKOPOCTU UCIIOJHUTENBHBIX MEXAHU3MOB C
ANEKTPUYECKUM JIBUTATEJIEM TOCTOSSHHOTO TOKA M ACHHXPOHHBIM [IEPEMEHHOT0 TOKa?
[IpuBeauTte npuMep peryaupoBaHusi CKOPOCTH MOAKIIOUEHUS JUCKPETHBIX HArpy30K K
YCTPOMCTBAM JUCKPETHOIO BbIBOJA?

Kak opranunsyercs rajipBaHHYECKas pa3Bsi3ka CUTHAJIOB B MOYJISIX aHAJIOIOBOTI'O BBOJA —
BEIBOJA?

Uro Takoe rocynapcTBeHHas cucreMa npubopon? IloscHuTe OCHOBHBIE pa3zelbl KajacTpa?

HpaKaneCKne 3alaHUud U BOIMPOCHI
1. OHpeIICJ'II/ITC COCTaB KOMIIJICKCA TCXHUYCCKHUX CPCACTB 110 (byHKHHOHaHBHOﬁ CXEMCEC




Koo
uHouKamopa

Hnouxamop oocmudicenus:
KOMNnemeHyuu

Oyenounvle cpedcmea

Dy 1200

[
la
FE Dy 800
Ba
1 =
1

2

MNpuScpo no
MSCMyY

&

Wum koHmpong
u ynpaBneHun

Fl2

¢ 9

R ——
| gy | oy
W e

Pemuronm P-130

BrA ai

BF:

Bl

2. OnpenenuTre coOCTaB TEXHUYECKUX CPEJICTB IO CTPYKTYPHOM CXEME KOHTypa
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O6beKT ynpaBneHus
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Aemomamus’upoeaHHoe npoekmupoearnue cucmem ynpaeieHus

I1K-1.3

Pa3pa0aTbIBaeT TEXHUYECKOE 3aJlaHHE
Ha npoektupoBanue ACY TII

Teopemuueckue 8onpocwi:
1. TlpenmnocwiIKK CO3AaHUS CUCTEM aBTOMATU3UPOBAHHOTO MPOeKTUpoBaHus. Mctopus
pa3BuTus u coBpemerHoe coctostaue CAIIP.

N

[IpoekTupoBaHue kak 00BEKT aBTOMATU3ALINH.
OcHOBHBIE CTaHJAPTHI U HOPMATUBHBIE JOKYMEHTHI aBTOMATH3aLUU IIPOEKTUPOBAHUS.
[loHsATHE MH)KEHEPHOTO MPOEKTUPOBAHHUS.

Ocnosuble nienu CAIIP.
CucTeMHBIN MOAX0/ K TPOEKTUPOBAHUIO.

HpI/IHI_II/IHBI CHUCTCMHOTI'0 ITOAX0A4a.

[Toaxoapl K MPOEKTUPOBAHUIO.
Konnenmuu paspadorku CAIIP.

© e N oo ~w

10 OcnoBuble npunaIUbl co3aanus CAIIP.
11. Buenpenue CAIIP.
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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 npoekra

Craguu npoeKTUPOBaHUSL.

YpOoBHU IPOECKTUPOBAHHS.

Oransl IPOEKTUPOBAHMUSL.

3aauy, peraeMsble B IPOLECCE MPOCKTUPOBAHUS.

@DyHKIMOHAIbHAS CTPYKTYPa CUCTEMBI aBTOMATU3UPOBAHHOTO ITPOEKTUPOBAHHUS.
Crpykrypa CAIIP.

Buner ooecrieuenmst CAIIP.
Knaccudukamus CAIIP.

Cucrembl aBroMaTH3upoBanuoro npoektuposanusi (CAD/CAE/CAM) u ynpaBneHus
YKM3HEHHBIM 1TUKjI0M u3aenuii (PDM\PLM).

Kpurepuu Bidopa CAIIP.
Ckso3znble CAIIP. ®ynkiun, xapaktepuctuku u npumepsl CAE/CAD/CAM-cucrem.

DKCHEPTHBIE CUCTEMBI.
TTouste o CALS-TeXHOIOTHUH.

BupryansHbie Ipon3BOICTBA.
KomruiekcHple aBTOMAaTU3UPOBAaHHBIE CUCTEMBI.

ABTOMaTH3UpPOBaHHbIE cUCTEMBI yripaBieHus npeanpusatusiMu (ACVYII).
PasnoBumnoctn ACVII.

XapaxTepHble oco0eHHOCTH coBpeMeHHbIX ACVYII.

Oynkuuu ACY TII
Cuctemsl qucneryepckoro ynpasieHus u coopa ganHbeix (SCADA-cucremsl).

TeH}IeHHI/II/I Pa3BUTHA TEXHUYCCKUX CPEACTB CUCTEM JUCIIECTYCPCKOr0 YIIpaBJICHUA.
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Tecm Nel — «lenun, 3anaun, GyHKIIMH, OCHOBHBIC TIOHATUA U onipenencHuss CAIIP»
IIpumep BOmpocoB Tecra:
Ne 1. CAIIP - 370:

— KOMIUICKC CpCACTB aBTOMATU3aAlIUU ITPOCKTUPOBAHNA, CBA3AHHBIX C KOJIJICKTUBOM
CIELMAIIUCTOB;
— CHCTEMBbI aBTOMAaTHU3alIUU TPOMBIIITICHHBIX U3IEIHIA;
— KOMIUIEKC OpraHU3allMOHHBIX MEPOTIPUSATHII HAIIPaBICHHBIX HAa YBEITMYEHHUE BHIMTYCKa
MIPOTYKIIHH.
Ne 2. Ykaxxurte BepHOe yTBepKIeHHe.

— CAIIP ob6benuHseT TeXHUYECKUE CPECTBA U MPOTrPaMMHOE O0ecTieueHue.
— CAIIP obbenuHseT TeXHUYECKUE CPEJICTBA, MATEMAaTHYECKOE U IPOrpaMMHOE 00eCIIeYeHHE.
— CAIIP obbenunsieT MaTeMaTH4YECKOE U IPOrpaMMHOE 00ecTriedeHue.

Ne 3. ®akTopamu ycnexa B COBpeMEHHOM NMPOMBIIJIEHHOM NPOU3BOACTBE SIBJISIOTCH:

— COKpallleHHE CpOKa BBIXOJa IIPOIYKIUN Ha PHIHOK;
— COKpallleHHe 3aTpaT Ha aBTOMAaTH3AIHIO POU3BOJICTBA;
— CHIKEHHE Ce0ECTOMMOCTH MPOTYKIIHH.

Tecm Ne2 — «Knaccudukanus CAIIPy

IIpumep BonpocoB TecTa:
Ne 1. Ykaxurte npaBuiibHoe onpenesenue CAM-cucrem.

— aBTOMAaTHU3UPOBAHHBIA MHKEHEPHBIN aHAJIN3 - IPOTPAMMHBIE MPOIYKTHI 711 HHKEHEPHOTO
aHaJIM3a CIIPOEKTUPOBAHHOTO U3IEIUS;

— aBTOMAaTHU3UPOBAHHOE YEPUEHHUE, CUCTEMA aBTOMATU3UPOBAHHOIO YEPUCHHS;

— IpOrpaMMHBIE IMPOAYKTHI IS 3aJaHUs IPOU3BOCTBEHHBIX IIPOLECCOB, UCIIOIb3YEMBIX IS
U3TOTOBJICHUS U3JEIU;

— CHCTEMBI YIIPaBIIEHUs MPOEKTHBIMHU JAHHBIMM, UCIIOJIB3YIOTCSA HA BCEX ATanax
MIPOEKTUPOBAHUS, TO3BOJISS OCYHIECTBIATh PEXKUM KOJUIEKTUBHOTO TPOCKTUPOBAHMSL.
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Ne 2. Ykaxute npasuibHoe onpenejenne CAD-cucrem.

— aBTOMATU3MPOBAHHBIN MHKEHEPHBIN aHAIN3 - IPOTPAMMHBIE IIPOLYKTHI 1151 HHKEHEPHOTO
aHaJIM3a CIIPOEKTUPOBAHHOTO U3/IENIHS;

— aBTOMAaTU3MPOBAHHOE YEPUYEHME, CUCTEMA aBTOMATU3UPOBAHHOIO YEPUEHUS;

— [OpOrpaMMHBIC MIPOAYKTHI IJIA 3aJaHUs IPOU3BOJCTBCHHBIX IMPOLECCOB, UCIIOJb3YCMbIX JJIA
W3TOTOBIICHUSI U3JIEIINS;

— CHUCTCMBbI yHIpaBJICHUSA NPOCKTHBIMU JaHHBIMH, UCIIOJIB3YIOTCA HAa BCEX dTallax
IMPOCKTUPOBAHMS, ITO3BOJIAA OCYIICCTBIIATE PECKUM KOJIJICKTUBHOI'O IPOCKTUPOBAHUA.

Ne 3. Ykaxute npasuiibHoe onpenejenne CAE-cucrem.

- aBTOMaTI/ISI/IpOBaHHHﬁ HH)KeHepHBIﬁ aHaJIn3 - IIPOIrpaMMHBIC ITPOAYKTHI JJISI HHXKCHECPHOT'O
aHalIn3a CIIPOCKTUPOBAHHOI'O U3JCIIUA;

— AaBTOMATU3HMPOBAHHOC UCPUYCHHUC, CUCTEMA aBTOMATH3UPOBAHHOI'O UYCPUCHMA,

— HOPOrpaMMHBIC MIPOAYKTHI U 3aJaHu ITPOU3BOACTBCHHBIX IIPOUCCCOB, UCIIOJIb3YCMBbIX IJISA
MU3TOTOBJICHUSA U3OCIINUA,

— CHCTCMbI  yHIpaBJICHUA TNPOCKTHBIMU  AAaHHBIMH, HCIIOJB3YIOTCd Ha BCEX  OTalax
IMPOCKTUPOBAHMS, ITO3BOJIAA OCYIICCTBIIATE PEKUM KOJIJICKTUBHOI'O ITPOCKTUPOBAHMA.

s npoexmupyemoii cucmemul YnpasieHus npueecmu mpebosamHus.
K COCTaBY, 00JaCTH MPUMEHEHUS (OTPaHUYCHHS) U CII0c00aM, UCIIOIb30BAHUS B CUCTEME
MaTeMaTHYECKUX METOJIOB U MOJIEJICH, THITOBBIX aJITOPUTMOB U aJITOPUTMOB, TTOIIEKAIITHX
pa3paboTke;
K COCTaBy, CTPYKTYpE H CITI0co0aM OpraHU3aliH JaHHBIX B CHCTEME;
K HHPOPMAIIMOHHOMY OOMEHY MEX/Ty KOMITOHEHTAMH CHCTEMBI;
K WHPOPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMH CUCTEMaMH,
10 TPUMEHEHHIO CUCTEM YIPABIICHHS Oa3aMH JJaHHBIX;
K CTPYKType mporecca coopa, 00paboTKH, epeiaynl JaHHBIX B CUCTEME U IIPECTaBICHUIO
JTAHHBIX;
K 3alIUTE JaHHBIX OT Pa3pyIICHUH MTPH aBapusiX U COOSIX B DJIEKTPONUTAHUH CHCTEMEI,
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K KOHTPOJIIO, XPaHEHHI0, 0OHOBJICHUIO U BOCCTAHOBJICHUIO TaHHBIX;

K HE3aBHCHUMOCTH MPOTPaAMMHBIX CPeACTB OT ucnonb3dyeMbix CBT u onepannoHHo cpefbl;

K KauecTBY MMPOTPAMMHBIX CPEJICTB, a TAKXKE K CI1oco0aM ero ooecrneueHus: 1 KOHTPOJIS;

110 HEOOXOIMMOCTH COTJIAaCOBAaHHUS BHOBb Pa3paldaThIBAEMbIX IPOTrPAMMHBIX CPENICTB ¢ (GOHIOM
ITOPUTMOB U IPOTPaMM,;

K BUJIaM TEXHUUYECKHUX CPEJCTB, B TOM YHUCIIE K BUJIaM KOMIUIEKCOB TEXHUUECKHUX CPE/ICTB,
MIPOrPaMMHO-TEXHUYECKUX KOMIUIEKCOB M IPYTUX KOMIUICKTYIOIIUX U3CIIUM, TOMYCTUMBIX K
HCIIOJIb30BAaHUIO B CUCTEME;

K QYHKIIMOHAIBHBIM, KOHCTPYKTUBHBIM U IKCILTyaTallMOHHBIM XapaKTEPUCTHKAM CPEICTB
TEXHHUUYECKOTO 00ECIIEUCHHUS CUCTEMBIL;

K METPOJIOTHYECKOMY OOECIICUCHHIO TEXHUYECKUX M MPOTPAMMHBIX CPEJICTB, BXO/ISIINX B
COCTaB U3MEPUTETBHBIX KaHAJIOB CUCTEMBI, CPEJICTB, BCTPOEHHOTO KOHTPOJISI, METPOJIOTUUECKON
MIPUTOTHOCTH U3MEPUTENBHBIX KAHAJIOB U CPEJICTB U3MEPEHHI, CIOIB3YEMBIX IIPU HATAKE U
UCIIBITAHUSIX CUCTEMBI,

K TOYHOCTH U3MEpPEHUI mapaMeTpoB U (KUJIH) K METPOJIOTUIECKIM XapaKTEePUCTUKAM
M3MEPUTENbHBIX KaHaJIOB;

K METPOJIOTHYECKON COBMECTUMOCTH TEXHUUYECKHUX CPEACTB CUCTEMBI.

s npoexmupyemoii cucmemul ynpasieHus.

— ONpEeJeNUTbh Ha3HAUYEHUE U 1IeJIU CO3JJaHUsl CUCTEMBI;

— TIpUBECTU KpaTKHe CBeAECHUs 00 OO0bEeKTe aBTOMATH3allMd WM CCBUIKM Ha JOKYMEHTHI,
coJiepKallye TaKyto HH(POpMaIHIo;

— TPUBECTH CBEACHUS 00 YCIOBUSIX OKCIUIyaTalMd OOBEKTa AaBTOMATH3AlMd U
XapaKTEPUCTHKAX OKPYXKAFOIIEH Cpeibl;

— TIpuBecTH TpeOOBaHMUA K CHUCTEME: K CTPYKType U (YHKIMOHMPOBAHUIO CHUCTEMBI, K
YHCICHHOCTU U KBAJM(HUKAIIMK MTEPCOHATIA CUCTEMBI U PEXHUMY €ro paboThl, K HaJEKHOCTH,
K 0€30MacHOCTH, K IKCIUTyaTal[iH, TEXHHUYECKOMY OOCITY)KHBAaHUIO, PEMOHTY U XPaHEHUIO
KOMIIOHEHTOB CHCTEMBbI, K XapaKTepUCTUKaM B3aWMOCBS3€H CO371aBaeMON CHUCTEMBI CO
CMEXHBIMH CHCTEeMaMH, TpeOOBaHHS K €€ COBMECTUMOCTH, B TOM YHCIIE YKa3aHUSI O
cnocobax obOmeHa wuHpopMmanued, K pexumMaMm (YHKIMOHMPOBAHUS CHUCTEMBI, K|
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YHCIIEHHOCTHU TepcoHaia (mosb3oBareneil) AC, k kBanuduUKaluy mMepcoHana, MmopsjaKy ero
MOATOTOBKU U KOHTPOJISI 3HAHUM U HABBIKOB U T.1I.;

— TpuBecTd TpeOOBaHMS K PYHKIMSIM U 3a]la4aM, BBIIOTHAEMbIM CUCTEMOM;

— COCTaBUTH IE€peueHb CTaIuil U 3TanoB paboT MO CO3JAHHUI0 CHUCTEMBl B COOTBETCTBUH C
I'OCT 24.601, cpoku uX BBIITOJIHEHUS, TIEPEUEHb OpraHU3aIiil - HCTIOJHUTENEH padorT;

—  ONpPEeNeTUTh MOPSIOK KOHTPOJISI U MPUEMKHU CUCTEMBI,

— TIPUBECTU MEPEYEHb OCHOBHBIX MEPOIPHUATAA U HMX HCIHOJHUTEICH, KOTOpBIE CIEeAyeT
BBITIOJIHUTH MPU MOATOTOBKE 00beKTa aBTOMaTH3auu K BBoay AC B aeicTBuE;

— TpuUBECTU TPeOOBAHUS K TOKYMEHTUPOBAHHUIO.

IIpakmuueckoe 3a0anue:

[TpakTHueckoe KOMIUIEKCHOE 33aJJaHne BKIIIOYAET B ce0s pa3padOTKy TEXHUYECKOTO 3aJaHus
110 CO3/IaHUIO JIAOOPATOPHOTO CTEHA C KOMITJIEKCOM TEXHHUECKUX CPEJICTB.

ITpumep temsl: «TexHudeckoe 3aaaHue (MPOEKT) Ha pa3pabOTKy J1aOOPAaTOPHOIO CTEHMA C
KOMIUIEKCOM TEXHHUYECKUX CPEJICTB PETYIUPOBAHHS PAcXoja Ui CTYACHTOB AJIEKTPOTEXHUIECKUX
1 TEXHOJOIMYECKUX CIEeUAIbHOCTEH 110 KypcaM aBTOMAaTH3alMH TEXHOJOTHUECKUX MPOIIECCOBY.

Texunueckoe 3amanue BbinoaHseTcss Ha ocHoBe ['OCT 34.602-89 u odopmisieTcst B BUIE
MUCHMEHHOT0 OTYeTa ¢ COONIOIEHUEM CTaHAAPTOB MO O(OPMIIEHHIO TEKCTOBOW YacTH MPOEKTHOM
NTOKYMEHTAITHH.

B rpaduueckoil yacTu TEXHHYECKOTO 3aJlaHHsl HEOOXOAMMO C HCIOJIb30BAHUEM IMPOrPAMMHOIO
nponykta AutoCad pazpaborarh (GYHKIHOHAJIBHYIO CXEMY aBTOMATHU3allMd M TPUHIUIHAIBHYIO
DIIEKTPUUECKYIO CXEMY JUIs KOHTYpa YIpaBJeHHsS B COOTBETCTBHM C 3alaHHOM Temoil. CocTaBUTH
cnenudukanuo 000pyI0BaHMUS.

CxeMbl BBIIONHSIOTC B rpadudeckoM penakrope AutoCad wa d¢opmare Al ¢
coOIro/IeHIEeM TPEeOOBaHHMH COOTBETCTBYIOIIUX TOCYJAPCTBEHHBIX U OTPACIIEBBIX CTaHIAPTOB.
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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

RBRoOoo~Noah~whE

0.

11.

12.

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

23.

Teopemuueckue 60onpocwl 01 nPoeOeHUs IKIAMEHA:

Omnpenenenne NOHATHS «IUPPOBBIE CUCTEMbI YIPABICHUS

Hayka xak 00bekT koMibroTepuzanuu. Cxema pauroHanbHoM oprannzauun HUP

OcHoBHble 3Tarbl pazpadbotku CAnY

Bunet obecnieuenus CAnY

Apxutektypbl CAnY. LleHTpann3oBaHHass apXUTEKTypa

Apxurexktypbl CAnY. [lenieHTpanu3oBaHHas apXUTEKTypa

Apxurexktypsl CAnY. MHOroypoBHeBasi apXUTEKTypa

Kraccugukanys KOMIbIOTEPHBIX TEXHOJIOTUH. TeXHOIOTUU CUCTEM PEaIbHOTO BPEMEHU
Knaccugukanus KoMIblOTEpHBIX TeXHOIOIUH. CeTeBble TEXHOJIOTUU

Kiaccugukanys KoMInblOTEpHBIX TeXHOIOTHH. KoMIIbIoTepHBbIE TEXHOJIOTUU B3aUMOJEHCTBUS C
4eJI0BEKOM-0IIEPATOPOM

Krnaccudpukanys KOMIBIOTEPHBIX TEXHOJIOTWH. TEXHOJOTMM MPOrpaMMHO-TEXHUYECKHX
KOMILJIEKCOB

Krnaccudukanys KOMINBIOTEPHBIX TEXHOJIOTHHA. TEXHONOIMM KOMIBIOTEPHOTO (TEXHUYECKOIO)
3peHus

TexHoI0rny UHTEIIEKTYaIbHBIX CEHCOPOB. [IacCUBHBIE U aKTUBHBIE CEHCOPHI.

TeXHOIOrnN NHTEINEKTYAIBHBIX CEHCOPOB. CEHCOPHO-KOMIIBIOTEPHBIE CUCTEMBI.

TexHoIorny NHTEIIEKTYaIbHBIX CEHCOPOB. [IOHATHE HHTENIEKTYaTbHOTO CEHCOPA.
TexHOoI0rMM UHTEUIEKTYaJIbHBIX ceHCOpoB. Kitaccudukanys MHTEIeKTyalbHbIX CEHCOPOB.
ACY TII u nucnierTuepckoe yrnpasieHHe

KOMITOHEHTHI cCTEM KOHTPOJIA U YIIPaBJICHUS U UX Ha3HAUYEHUE

Pa3pabotka npukiaaHoro nporpammaoro odecrieuerust ACY: BbIOOp yTH U HHCTPYMEHTapHs
Tepmunbst «SCADA-cuctema» u «<SCADA-nakeT»

Oprannzanys 1 ocCHOBHBIE PyHKIINU coBpeMeHHBIX SCADA-nakeToB

Kontpomnep OBEH IIJIK110: ammapatHeie ocoOenHoctd, monkitoueHue K [IK. Tlonsitue
Target-daiina

Cpena nporpammupoBanus CoDeSys. OcHoBHble npuHIMITE cTanapra MOK 61131-3.
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24. CTpykTypa IpoekTa B cpeze nporpammupoBanus CoDeSys.

25. SI3pIkM TporpaMMUpOBaHus mporpamMmmHoro komriekca CoDeSys. S3bik IL (Instruction list)
26. SI3pIKK TporpaMMHUpPOBaHUsS MporpaMMHOro komiuiekca CoDeSys. SI3bik peneiHO-KOHTaKTHBIX|
cxem (LD)
27. 513k TIporpaMMUpOBaHUsl TporpamMmHoro kKomiuiekca CoDeSys. SI3pIk  (yHKIIMOHATBHBIX
onokoBbIx auarpamm (FBD)
28. SI3pIkM TIpPOTpaMMHUPOBaHUs MpOrpaMMHOro komiuiekca CoDeSys. SI3bik mociieoBaTebHBIX|
byukroHanbHbIX cxeM (SFC)
29. SI3pikn  mporpaMMHpOBaHMs — NporpamMMHoro  komiviekca  CoDeSys.  HempepbwiBHBIG
¢ynkunonansHbie cxembl (CFC)
30. Buzyanuzanus B CoDeSys

1. Pa3paboraTe mporpamMmy CHCTEMBI YIpaBJICHHs TEIJIOTEHEPATOPOM, IMPEIyCMOTPETh €€

BU3YaJIU3alUI0
I BBIXNONHLIE
l rasi

3. ' TENNbLIA

4
TonmMBo | [ -. BOSE)’X

% xonogHsili

BO3AYX
[Tpu naxxatuu Ha kHOTKY [TYCK, 3ByunT npeaynpeautensHas CUTHATH3AIMS U 3aIyCKaeTCs
OCHOBHOU BEHTHJIATOp Teruioro Bosayxa l. [locne 3amycka OCHOBHOTO BEHTUIISITOPA, BKIIOYAETCS
TOTUTMBHBIN BeHTHJIATOp 2 1y mpoxyBku (10 c¢). 3aTemM BKIIIOYAeTCsl TOTUIMBHBIA COJICHOWIHBIN

Kjalmad 3 ¥ TOINIMBHAS CMECh 3aKauHMBaeTCs B KaMCpy CropaHus (5 C). Cpa6aTBIBaCT 3ariajbHasn
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cBeua 4 (4 ¢). Pene niamenu 5 KOHTpOIUPYET HAJIMYKE [IJIAMEHH.

Ecin nnams He MOSBWIOCH B TEUEHHUE S5 C., IPOLECC PO3KHUIa BBHIIOJIHSAETCS ele pas3 (c
MpoayBKu Bo3ayxom 15c¢.). [Ipu moBTOpHOM He3amycke arperara BKJIIOYaeTCs NMpoJyBKa 1MHH. U
aBapuiiHas curHaiausauus. [Ipy HopManbHOM 3alycke arperara, cucTemMa JoJKHa KOHTPOJIUPOBATh
TEMIIEpaTypy BO3[yXa Ha BBIXOJIE TepMoIlpeoOpasoBareieM 6 U H3MEHSITh CKOPOCTh BpAIICHHUS
TOIUIMBHOTO BeHTUIsiTOopa 2. [Ipn ocTaHOBKe arperara, mpoayBKa JODKHA OCYIIECTBISTHCS 10 TEX|
Mop, IoKa TeMIieparypa He ynaneT Huxke Tin.

2. Pazpaborarp mporpaMMmy CHCTEMBI yIpaBJICHUS OyHKEpaMH H  TPAHCIIOPTEPOM,
MIPEAYCMOTPETh €€ BU3YyaIU3aLHI0

N

U U

6

3epHO MOCTynaeT Ha TpaHcnoprtep 4 4epe3 OJHYy U3 3aIBWkeK 1,2 Win 3 uiaum Bce BMECTE]
(BBIOOD 3aJIBMKKH TTPOU3BOAUTCS ONEPATOPOM) U Jajiee JU00 B TEIESKKY 7 THO0 HAa APOOMIKY 5 U
nanee B OyHkep 6. Cxema JOJKHA OTKIIIOYATHCS MPU cpabaThIBaHUU JlaTUMKa YpOBHS B OyHKepe 6
WM TIPU cpabaThIBAaHUU 1aTYMKA JaBJIEHUS O] TENIEKKOM.

3. Pa3pabotarp mporpamMmy CHCTEMBI YIIPaBICHUS pacHpeieiieHHEeM IIMXTOBOTO MaTephaa,
IIPEAYCMOTPETH €€ BU3YaTU3aLHI0
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[TpoaykT Ha muatgopMeHHBIH pa3IaTUYMK HIMXTOBOTO MaTepuala MOJACTCs 3arpy30YHBIM
TPAHCIIOPTEPOM 2 M IIHEKOBBIM J03aTOPOM MIMXTHI M3 OyHkepa 1. IlmaTdopmeHHbI pa3gaTdmk|
HAaYMHAET JBM)KEHUE IIOCJIE€ TOro, KaKk Ha HEro Mnajgaer nepsas nopuus kopma. Ilpum stom
TpaHcroprep 3 nBWXKeTcs BOpaBo. [lpu Hae3ne Ha KOHEuHBIH BhIKIIOYaTenb SQ1  xopwm
cOpacbiBaeTcss B OyHKeppl M  TpaHCHOpTep ocTaHaBiauBaerca. OOpaTHOe  JIBHXKEHME
1aT(OPMEHHOTO pa3JlaTYMKa HauMHAEeTCs dYepe3 OJHY-ABE CEKyHJbl, MPU 3TOM IPOUCXOIUT
3aI10JIHEHHE BTOPO MOJIOBUHBI IUIAT(OPMEHHOTO pa3AaTyHKa.

2
L A
v
l
| 3 |
I -
NLELELY NCLLEELY
Uepe3 BBIIEPKKY BPEMEHHU JIOJDKHO MPOM30MTH OTKIIIOUEHHE IIHEKOBOI'O J103aTOopa IHXTHI,
OCTaTKOB IIHUXTHl HA 3arPy30YHOM TPaHCIOpPTEPE 2 JOJHKHO XBATUTH AJIS 3aIllOJIHEHUS OCTaBLIEHCS
yacTu ¢poHTa WUXTHL. [Ipy Hae3ne Ha KOHEUHBIH BBIKIIOUaTENb SQ2 MPOUCXOTUT cOpachIiBaHHE
KOpMa BO BTOPYIO IOJIOBUHY OYHKEpPOB M OTKIIOUeHHe Bcel cxembl. COpoc kopma B OYHKEpBH]
[TPOM3BOJIUTCS TUTY’KKOBBIMU COpachIBaTEISIMU.
I1K-2.2 Bribupaer cpeactBa KOHTPOJIS U Jlnst 00beKTa ynpaBieHHs ¢ 331aHHBIMU TapaMeTpaMu:

PETYIUPOBAHUS TEXHOJOTHUECKUX
(hakTOpOB COTIIACHO TPEOOBAHUAM

1. Tlpoumssectu ananmu3 CAY, onpenenus peryaupyeMbiid mapameTp (mapaMeTpsl) BO3MYIIAONINE
Y YIPaBIAIOLIME BO3AEHCTBUSA
CoctaBuTth cTpyKkTypHYyt0 cxemy CAY

N

3. CocTaBuTh MaTeMaTHuecKyt0 Mozienb CAY
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4. PeamuzoBats B cpene CoDeSys Ha si3bikax 1L, FBD, LD norudeckoe BeIpakeHHE 3aJIaHHOTO
BUJIA, pa3paboTaTh BU3YaTU3AIHIO:
v Q0=10& I1VI2& 13
vV Ql=14&(14VI6)&I7
v Q2=10VI1&I2&]13
v Q3=15VI4VI6&I7
vV Q4=10&I11VI2VI3
vV Q5=14&I5& (16 VI7)
vV Q6=10& 11 &I12&13
v Q7=14VILVI2V I3
v Q0=14&I5VI2&I3
v Ql=10&(I11V I12) &3
v Q2=15&16VI2& I3
vV Q3=10&I11&I12& 13
vV Q4=10&11&14V I5
v Q5=10&I1VI2&I5
v Q6=10&I11VI2V I3
v Q0=14&I15VI2&I3
v Q7=12 & 11VI3VI4
5. PeamuzoBats B cpene CoDeSys cuctemy yrnpaBlieHHs] OCBEIIEHUEM B KOMHATE, MPETyCMOTPETh
BHU3YaIH3aIHIO.
6. PeammzoBats B cpene CoDeSys cucreMy yrpaBiieHUs KOTJIOM, MPETYCMOTPETh BU3YAITU3AIIHIO.
7. PeamuzoBats B cpene CoDeSys cuctemy ympaBieHUs HACOCOM C 3aJIep>KKO IO BpEMEHH,
MPEeyCMOTPETh BU3yaIU3alUIO.
8. PeamuzoBats B cpene CoDeSys cucremy moskapHoOi CUTHATU3ALNN B 3JaHUH, IPETYCMOTPETh
BHU3YyaJIN3alHIo.
Cucmembl ynpasnenus npou3so0CmeoM, MexHoI02uell U Kaiecmeom
[K-2.3 Omnpenensiet 3¢ (HeKTUBHOCTH Teopemuueckue sonpocwl:
peaanu30BaHHON CHCTEMBI
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ABTOMATHU3UPOBAHHOI'O U
ABTOMATHYCCKOI'O YIIPABJICHUA
TEXHOJIOTHYCCKHUM IIPOLECCOM

RPRoO0oo~NoOh~wDdE
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IloHsATHE HHTErPUPOBAHHBIX CUCTEM YIPABIEHUS IIPOU3BOJCTBOM

OO1m1ast xapaKTepUCTHKA HHTETPUPOBAHHBIX CUCTEM OTIEPATUBHOTO YIIPABJICHUS MPOU3BOJCTBOM,
XapaKTepUCTUKH HHTETPUPOBAHHOM CUCTEMBI YIIPABICHUS IPOU3BOACTBOM

Oranel BHEAPEHUSI UHTETPUPOBAHHOM CUCTEMBI YIIPABIEHUS POEKTAMU NPEATNPUATHUS
[Tonstue MES

Crannapter MES

OcHoBHble 3amaun MES

Oynxnuu MES-11

[IpeumymecrBa BHeapenuss MES

[TonsTre rudKoi MPOU3BOACTBEHHOM cucTeMbl (FMS)

CocraB FMS

[IpeumymectBa u HepocTatkn FMS

CNC-mammuna

OcHoBHble npuHLUIIEl padoTel FMS

UYTo BXOJUT B CTPYKTYpPY cucTeMbl obecriedenus FMS?

Uem npencraBieHa HH(pOpMaMOHHO-yIpaBistonas yacte FMS?

ITonsaTtue cucremsl ynpasieHus pecypcamu npeanpustus (ERP)

CymHocTts u ctpykrypa ERP

Mopynu ERP

Knaccudukanus, BUabl, CTpyKTypa noHATHs coBpeMeHHo ERP-mardopmbl

Bunst ERP-cuctem ynpasnenus pecypcaMu IpeAnpUsITHS

[IpakTnueckue npeumMyniecTBa CUCTEMBI YIIpaBiIeHus npeanpusTueM kinacca ERP
Wcrounuku craTucTuyeckoil HHGOopMaly B MEHEPKMEHTE KauecTBa

CayuaiiHoe cOOBITHE U TIOHSTHE €r0 BEPOSITHOCTU

AKCHOMBI KJIIACCHYECKON TEOPUH BEPOATHOCTEN U UX CIEIACTBUSA

VYcioBHas BEpOSTHOCTH COOBITHS

[IprMeHeHne OCHOBHBIX ITPABUJI TEOPUN BEPOSITHOCTEN B 337]a4aX MEHEKMEHTA KaueCTBA
[Ipumepsl cayyaliHBIX BEIMYUH B 337a4aX MEHEPKMEHTA KauecTBa

JluckpeTHble ciyyaiiHble BETMUUHBI, PSJ pacnpeesieHus U GyHKIUS pacipeaeeHus
YucioBble XapaKTEpUCTUKHU AMCKPETHOM Clyd4allHOW BeJIMYUHBI (MAaTeMaTHYECKOE OKUIaHUE,
JCTIepCusl, CPEAHEKBAPAaTHIECKOE OTKIOHEHUE, MOMEHTHI)
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HenpepeiBHble ciay4ailHble BETUYMHBI, HUX (QYHKIMM paclpeleleHus ¢ IUIOTHOCTH
BEPOSITHOCTEM.

YucnoBble XapakTEPUCTUKUA HEMPEPHIBHOW CIy4allHOM BEJIWYMHBI M WX CBOMCTBA. 3aKOHBI
pacnpenesieHuss  CIydalHbIX  BEJIMYMH, HCIHOJB3YEMbIE B  YIPABJICHHUU  KadyeCTBOM:
(OuHOMMaNbHOE,  paBHOMEpHOE, HopMmaibHoe, IlyaccoHa, moka3zaTenpHOEe, TaMMa-
pacmpenelneHue U Ip.) M UX XapakTepucTuku. Vcmonb3zoBaHue TaOJIMI] OCHOBHBIX
pacrnpeieseHui.

[IpumeHeHne 3aKOHOB paclpeeIeHNs CyYallHbIX BEJIMYMH MPU PELIEHUH 3a7ja4 MEHEP)KMEHTA
KauecTBa (OmpeeieHne HHTEpBalla OKUAAEMOT0 PACCEUBaHUA U JIP.).

CucreMsl ci1y4ailHbIX BEJIMYMH, COBMECTHASI INIOTHOCTh PACIPEACIICHNS BEPOSITHOCTEMH.
Kosddunuent xoppemsiuuu MeXIy [OBYMs CIy4alHBIMH BeJIMYMHAMH, KaK Mepa UX
CTOXAacTHUYECKOH cBs3U. [IprMepsl HCIIOIB30BaHNUs B 33/]a4ax MEHEKMEHTa KauecTBa.

[TonsiTHe reHepanbHONU COBOKYITHOCTH.

[TonsiTue cinyyaitHON BEIOOPKU U (PYHKLIMK OT BHIOOPOYHBIX JIaHHBIX (CTaTUCTHKN).
Cratuctuueckass (QyHKUUS paclpelelieHuss U ee IpeACTaBIeHUE: TPYNIHUPOBAHHBIN
CTaTUCTUYECKUH PsJl U TUCTOTPAMMA.

[TapameTpudeckoe TOUYEUHOE OLEHUBAHUE IAPAMETPOB PACHPEIEIICHUs CIy4alHBIX BEJIUYMH,
MIPUMEHSIEMbIX B MEHE/DKMEHTE KauecTBa.

CBolicTBa  TOYEYHBIX  OLIEHOK  (AOCTATOYHOCTh, HECMEIIEHHOCTb,  COCTOSATEIbHOCTD,
3¢ heKTHBHOCTE). MeTo/1bl TOUEYHOTO OIEHUBAHUSI.

ToueuHoe olleHMBaHNME TApaMETPOB OCHOBHBIX pacIpeenaeHuil (OMHOMHalIbHOE, PABHOMEPHOE,
HopMalbHOE, IlyaccoHa, moka3arenabHOE, raMMa-pacipeeseHue u JIp. ).

ToyHOCTP M HAJEKHOCTHh OLIEHOK XapaKTEpUCTHK CIy4yallHOW BEJIWYUHBI, HUHTEPBAIBHOE
OLICHUBAHHUE.

[TocTpoenue 1OBEpUTENbHBIX HHTEPBAJIOB.

OnenuBanue Ko3((dUIMEHTa KOPPENsSUH JBYX CIy4ailHbIX BEJIMYMHAMH M TOCTPOCHUE
JIMHEWHOM PETrpeccCuy B 33J1adyaX MEHEPKMEHTE KaueCTBa.

MeTto HaMMEHbIINX KBAJAPaTOB.

OCHOBBI 3KCIIEPUMEHTA 10 TPOBEPKE CTATUCTUYECKUX TUIIOTES.

HyneBasg u anbrepHaTuBHas rumnore3bl. CTaTUCTHKAa KPUTEpHsl IJI1 NMPOBEPKH THMIIOTE3BI U
BBIOOD €€ MOPOrOBOr0 3HAUYEHUS.
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Omunbku mepBoro M BTOPOro pona. IloHsATHE MOIIHOCTH KpUTEPUS M €ro ONepaTHUBHOM
XapaKTEPUCTUKH.

CBs13p IPOBEPKU CTATUCTUYECKUX TMIIOTE3 C JOBEPUTEILHBIMUA HHTEPBATIAMHU.

[IpoBepka mpoCTEUIINX CTATUCTUYECKUX TUIIOTE3 11 HOPMAJIBHO PACIPEACIICHHBIX CIIy4alHbIX
BEJIMYMH U1 OJTHON U JIByX BBIOOPOK.

Kpurepuu cornacust 5KCiepUMEHTAIBHOIO PAaCIPENEICHUs ¢ TEOPETUYECKUM.

[Ipumepsl IPOBEPKU CTATUCTUYECKUX TMIIOTE3 IIPU PELIECHUU 3aJad YIPABJICHUS KauyeCTBOM H
IIPUHATHN YIIPABICHYECKUX PELICHUM.

MeTo1bl CTaTUCTUYECKOTO KOHTPOJI Ka4eCTBa MPOLYKLUH.

CTaTUCTUKN YHCIOBBIX XapaKTEPUCTHK HM3MEPSIEMbIX IPU3HAKOB KadecTBa IPOIYKIUH.
KOHTpOJIb 10 KOJIMYECTBEHHBIM U AJIbTEPHATUBHBIM IIPU3HAKAM.

CratucTuueckuil BHIOOPOYHBIA METOJ 111 KOHEUHOI COBOKYITHOCTH.

CratucTuueckuil BBIOOPOUHBIM IMPUEMOYHBII KOHTPOJIb, €ro MPeaNoChUIKH, IPEUMYILIECTBA U
HEJOCTaTKH.

WneanbHas u peajibHas OonepaTUBHAs XapaKTEPUCTHKA BHIOOPOUYHOTO MPUEMOYHOTO KOHTPOJISL.
[IpuemouHbIil YpOBEHb AE(PEKTHOCTH, MPUEMOYHOE YHCIIO0, OPaKOBOYHOE YHUCIIO, BEPOSITHOCTH,
NPUEMKH, PHCKM TIOCTAaBIIMKA UM MOTpPeOUTEeNs U Jpyrue XapakKTepUCTHKH KadecTBa
BBIOOPOYHOT'O KOHTPOJIS.

®opmMupoBaHUE IIJIAHOB BBIOOPOYHOTO MPHUEMOYHOTO KOHTPOJIS TIO albTEPHATUBHBIM
IIPU3HAKAM.

[Ipumepsl popmMHupoBaHUS IUIAHOB BBIOOPOYHOTO KOHTPOJIS C 33JaHHBIMH XapaKTepUCTUKAMU
JUISL KOHKPETHBIX MapTUH IPOLYKIUU.

[TonsTHE NpoLECCa B MEHEI)KMEHTE KaueCTBa.

HenpepbIBHBIE U JUCKPETHBIE CIyYaiiHbIe IPOLECCH] (BpEMEHHBIE PSIbI).

BeposTHOCTHBIE XapaKTEPUCTUKH CIyYalHBIX POLECCOB.

Peanusanus ciy4aitHOro mpouecca.

CrartucTruecKkoe OLIEHNBAHNUE BEPOSTHOCTHBIX XapaKTEPUCTHUK CIIy4alHOT O IpoLuecca.
Knaccuukanus KOHTPOJIBHBIX KapT U KapT peryJIupoBaHus Mpoliecca.

Pacyer 1 nocTpoeHHE KapT perynupoBaHus Ka4ecTBa MIpoLecca.

KoHTposbHBIE KapThl AJ1s1 KOJIMUYECTBEHHBIX U KAUECTBEHHBIX MPU3HAKOB.

IToka3zarenan KauecTBa IPOLECCOB.
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70. IlonsaTue cnocoOHOCTH Ipoliecca U OLEHKA XapaKTePUCTUK CTIOCOOHOCTH.

/1. lenu u 3agaun cratucTudeckoro ynpasieHus npoueccamu (SPC).

72. BepostHOCTh TIOsiBNIeHUs1 Opaka, mokasarenu Cp, CpK, Pp, Ppr. YpoBHM cOOTBETCTBUS IpH|
IIPUEMKE C MIEPBOTO MPEABIBICHUS, IPOMEXYTOUHbIE U CKBO3HBIE. [lokazarenu PPM, I')PMO,
Sigma, 10J11 HECOOTBETCTBUIA.

Ilpakmuueckue 3adauu:

1. Pa3paborate ¢opMy KOHTPOJBHOIO JIMCTKAa [JIsi TPOU3BOJICTBEHHOrO IIpolecca ¢
MaKCHUMaJIbHOW WH(POPMATHBHOCTHIO TIPH MHHUMAIBLHOM YHCIE KOHTPOJIHPYEMBIX
napametpoB  (2-3). 3anmonHuTh ONaHK  KOHTPOJbHOro  jucTKa. [lockonbKy B
IIPOU3BOJICTBEHHBIX YCJIOBUAX YHCIO HECOOTBETCTBHM HOCHUT CIy4YalHBIA XapakTep, AJis
MMUTAIMM pEAIbHOTrO TMpollecca, JAaHHble JUIsl 3amojHeHus rpadbl OOHApYKEHHBIX
HECOOTBETCTBUM CIIEyeT B3ATh U3 TaOJMIbI CIy4dalHBIX YMCEN U3 CTOJIOIA, YKa3aHHOIO
npenojasateneM. [IpoBecTu aHann3 Nody4yeHHBIX 1aHHBIX. CenaTh BBIBOBL.
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TaGmuua cTydaHHBIX THCET

(1) 2 3) (4) &) (6) (7) ) ) (10)
1534 | 7106 | 2836 | 7873 | 5574 | 7545 7590 | 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 | T172 | G988 | 0227 | 4264
2882 | 7158 | 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 | 716l 0241 3834
3825 | 7020 1124 | 7483 | 9155 | 4919 | 3209 | 5959 | 2364 | 2555
9801 | 8788 | 6338 | 5899 | 3309 | 0807 | 0968 | 0539 | 4205 | 8257
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 | 00le
6789 | 6279 | 7306 1856 | 7028 | 9043 7161 | 7526 | 6913 | 6396

2. Hcnonw3ys Tabnuily ClydalHBIX YHCEN M3 CTONONA, YKa3aHHOTO MPENoAaBaTeeM, B3STh
3Ha4eHus A7 7 (B T.4. «IIPOYMX») pe3yJabTaToB (WIM HPUYMH) IpolEecca, BHIOPAHHOTO)
CTYZICHTOM CaMOCTOSITENIbHO, W TOCTpPOUTh auarpammy Ilapeto, kpuByro JlopeHma wu
npoBectu ABC-ananmus. Iloctpouts nuarpammy Ilapero B cimywae, eciau B pe3yibTare
MIPOBEICHHBIX MEPOTPHUATHHA, Ne(PEKTHOCTh M3-3a BBIIBICHHOTO HAaWOOJee CYIIECTBEHHOTO
MpHU3HAKA CHU3WIIACH HATIOJIOBHHY.

3. Ilpu ToueHHM BaiMKa W3 KAPOIPOUYHOH CTaIM, MPOBOIAUTCS MOJOTPEB 3arOTOBKH, C LIEJIBIO
yIIydllleHUs MPOU3BOAUTEIBHOCTH IIpollecca M KayecTBa 0OpabOTaHHOW MOBEPXHOCTH.
[Ipennonoxuiam, 4To pa3HOCTh TEMIEPATYPHOTO MOJS OKA3bIBa€T CYIIECTBEHHOE BIMSIHUE
Ha KayeCTBEHHbIE XapaKTEepPUCTUKH oOpaboTaHHOM moBepxHOocTH. B  mabopaTopHbIX
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YCIOBHUAX NPOBOJUTCA MCCIEJOBAHUE BIMAHUSA TEMIIEpaTypbl pa3orpeBa 3aroToBOK,
nuana3zoH usmeHeHust temmeparypsl ot 200 mo 350 CO, ¢ marom B 5 CO. laHHble O
KOJINYECTBE HECOOTBETCTBYIOILMX JAETANAX IPU Pa3IUYHBIX TeMIepaTypax B3sSTb U3
TaOJMMIBl CIy4alHBIX YHCEN, W3 CTOJOLA, yKa3aHHOro IpernojaaBateneM. Paszpabortath
IMarpaMMy pacCceuBaHMs, IO BUAY KOTOPOW IOJKHO OBITh CHENIAHO IPEANOJIOKEHUE O
HAUIMYAM W TUIE KOPPENSIUH, WM 00 OTCYTCTBUU KOPPEISLUHU, a TAKKE IMPHUBEICHB]
BBIBOJl O HAJIMYMM HNPSAMOJMHEHHOM KOoppensuuu M ee Tume, Win o0 OTCYTCTBUH
NPSIMOJIMHEHHOMN KOpPesLUU 10 pe3yJbTaTaM NPOBEIEHHOI0 aHAJIN3a 110 METOly MEIMaH.
Ha mmdoBansHoM ydactke nexa Ne 3 mpou3BoauTcsi HUIM(OBKA HAPYKHOTO AMAMETPA)
Basiuka, quamerpom 3-0,1mMM. HeoOxomumo ompeneiauTh CTaTHCTHYECKYIO YIPaBIsSEMOCTH
nponecca. g sroro moctpouth ( X um R)- kapry, gaHHble A pacuyeToB Oepyrcs u3
TaOJMHUIBl CIy4alHBIX 4YHCEN, W3 CTONOINAa YKa3aHHOTO TIpernojaBareieM, uTo OyaeT
COOTBETCTBOBAaTh OTKJIOHEHMIO pa3MepoB B Mukpomerpax. Ilepmon cOopa maHHBIX|
OTIpeNeNIAeTCsl CTYACHTOM CaMOCTOSITENIbHO, 00beM BbIOOpKHM paBeH 5. HeoOxoammo
MIPEOCTaBUTh 3aMOJIHEHHBIH OJIaHK KOHTPOJILHOW KapThl C pe3y/lbTaTaMH MPOBEIECHHOIO
aHaJM3a ynpaBsieMOCTH Ipoliecca.




