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Hean, 3a7aum ¥ IUIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

Heab AMCUUIIMHBI:

dbopMHpOBaHUE Yy CTYICHTOB 3HAHUI OOIUX MPUHIIUIIOB, METOJOB M CPEJCTB
pa3pabotku rpaduyeckoro uHTepdeiica omeparopa aBTOMATU3UPOBAHHBIX
CUCTEM YIIPaBJICHUS.

3axaun AMCHUILIHHDBI:

O3HaKOMJICHHE C OCHOBHBIMM TIOHSITUSMH, OTHOCAIIMMHUCS K pa3paboTke
rpadudeckoro uwHTEep(deiica omeparopa aBTOMATH3UPOBAHHBIX  CHCTEM
YIIPaBJIEHUS U CUCTEM PYYHOT'O YIIPABIICHUS,;

u3ydeHue (YHKIMOHAJIBHBIX BO3MOXKHOCTEH W OTpaHWYCHUN YelloBeKa,
YOPABJISIIONIETO  CUCTEMOM,  TMCHUXO(PU3UOJIOTHYECKUX  3aKOHOMEPHOCTEH
BOCIIPUATHUSL UM UH(DOpMAITUY;

H3yUYCHHE OOBEKTUBHBIX XAPAKTEPUCTUK CHUTHAJIOB, MOCTYMAIONIUX YETIOBEKY-
OMEPaATOpPy, U €ro PEAKINN HA HUX;

W3yUYCHHE OCHOBHBIX TMPUHIMIIOB CcO3/aHusi rpaduueckoro wuHTEpderica
oriepaTopa CUCTEM, UX Pa3HOBUIHOCTEN U KiIacCU(UKAIIUH;

O03HAKOMJIEHHE C CYLIECTBYIOIIMMHU METOAAMU U AIITOPUTMAMU KOMIIBIOTEPHOM
rpauky, TNPUMEHSEMBIMU TIPU CO3JaHUU TrpadudyecKux HUHTEpdErcoB
oreparopa.

Ilnanupyemble pe3yibTaThl 00y4eHUs:

[To 3aBepmieHUI0 Kypca CTYIEHT OyJeT CIocOOeH IMPOU3BOJUTH PacueThl U

MPOCKTUPOBaHUE TpadudecKoro mHTepdeiica omeparopa CHCTEM aBTOMAaTH3allUd U
yIIpaBJICHHUS,
uHpopmaIuu B rpaduueckoM BHJIE.

UCTIOJIb3YSI CTaHJAPTHBIC CPEJICTBA W QJITOPUTMBI OTOOpaKEHUS

OO6yuenue no nqucnuruinHe «I'paduyeckuii tHTEpPEiic onepaTopar HAMPaABICHO

Ha (opMHUpOBaHUE Y OOYHAOIIMXCS CAEAYIOIINX KOMITETEHIIUMN:

Koa u HauMeHOBaHHe KOMIIETeHIMH ](IH)]I/IKaTopr HOCTHKCHUSA

KOMIICTCHIHU

[TK-3. CriocobeH ocymiecTBIsTh TOJATOTOBKY
K BBIITYCKY MPOEKTa aBTOMATU3UPOBAHHOM
CHUCTCMBI YIIPABJICHUA TCXHOJIOTUYCCKUMU
nporeccaMu

HIIK-3.3. Biageer MeTogamMu u
TEXHOJIOTUSIMU MPOSKTUPOBAHUS
aBTOMaTI/ISI/IPOBaHHOfl CUCTCMBI ynpaBneHHﬂ
TEXHOJOTUYECKHMH MPOIIECCaMU B
CHCHI/IaJ'II/ISI/IpOBaHHBIX HpOFpaMMHBIX
CpEJICTBaX.

2.

JlucuuiuinHa ~ OTHOCHUTCS K

MecTo JTUCUMILIMHBI B CTPYKTYpPe 00pa30oBaTe/IbHOM MPOrpPamMMbl

gactd, (opmupyemoit

(b1.2.91.)/ OnextuBnbie aucuumiuubl 1 (B1.2.9]1.1.)».

y4aCTHUKaMU
obOpaszoBaTenbHbIX oOTHOmeHnd Onoka bl (Bb.1.2), «DiekTuBHBIC THCITUTLINHBI



JucuumuinHa cBsi3aHa JJOTMYECKH M COACPIKATEIBHO-METOJAMYECKU CO CIIEAYIOIUMU
auciuiinHamMu 1 npaktukamu OOIT:

B o0si3areabHnoii yactu bioka 1 (b.1.1):

e UmxkeHepHas KOMIBIOTEpHAs rpaduka;

e [ludpoBasi rpaMOTHOCTS;
KoMIproTepHbIe TEXHOJIOTHN B YIPABICHAN TEXHUISCKUMH CUCTEMAaMH;
Bricnras MaTemaTHKa,;
Cucrempl aBTOMaTU3UPOBAHHOTO TTPOCKTUPOBAHMSI;
[TporpaMMupoBaHre U OCHOBBI aJITOPUTMHU3AIINH.

B vactu, popmupyemoii yaacTHukaMu 00pa3oBaTesbHbIX oTHOIIeHHH (b.1.2):
e [IpoekTupoBaHUE CHCTEM YIIPaBICHUS;
e UHrepdelichl CUCTEM YIpaBICHHUS.

3. CTpykTypa U cojepkaHue TUCHUIIMHBI

OO61ast TPy 10€MKOCTh JUCIUTIIMHBI COCTaBIsACT 4 3aueTHbIX(€) equHuI(sl) (144
4acoB).

3.1 Buabl yueOHOI1 pad0ThI H TPYA0EMKOCTD
(no popmam oOyueHus)

3.1.1. Ounas hopma oOyueHus

Ne . KoanuectBo CemecTpsl
Buj yueoHoii padoThl
n/n 4acoB 5 cemecTp
1 AyIUTOpPHBbIE 3aHATHS 54 54
B ToM yucne:
1.1 | Jlexkuun 18 18
1.2 | CeMuHapcKkue/IpakTUYECKHE 3aHATUS 18 18
1.3 | JlaGopaTopHbIe 3aHATHUS 18 18
2 CamocrosiTeibHas pabora 90 90
3 IIpomexyTOUYHASA aTTECTANMS IK3aMeH 9K3aMEH
Hroro 144 144

3.2 TemaTu4ecKuil IJIaH U3y4YeHUS JUCHUILTUHBI
(o hopmam oOydeHwMs)

3.2.1. Ounas ¢popma o0yueHus

‘ Pa3jennbl/TemMmbl TpynoemMKocTh, 4ac




m

AUCHHUIIJIMHbI

Bcero

Jlexmun

AynuTopHas padora
2 o

[IpakTnue

Cemunap
CKasl MO/ITOTOBKA

kue/
MPAKTHYECKHE
Jlabopar
PHBIC 3aHATHS

CamocTrosiTe
JbHas padoTa

Pazpen 1.

Tema 1. Cuctemsl ynpaBlieHU €
YEJIOBEKOM.

Tema 2. AnanuzaTopsl YeJIOBEKa.

Tema 3. CBeneHus U3 Teopun
uH(pOpMaIK U UHKEHEPHON
IICUXOJIOTHH.

Tema 4. KomnbrorepHas rpaduxa
KaK UHCTPYMEHT MPOECKTUPOBAHUS
unrepdeiica. (Ob6mas
XapaKTEpUCTUKA KOMITbIOTEPHON
rpaduKy U pa3HOBUIHOCTU
KOMITbIOTEpHOM Tpaduxm).

Tema 5. Adbdunnsie
IpeoOpa3oBaHus Ha MNIOCKOCTH.

Tema 6. [IpoekTupoBanue,
pacTpoBbIE AITOPUTMBI U
OCHOBHBIE aJITOPUTMBbI
BBIYUCIIUTEILHON T€OMETPHH.

Tema 7. 3akpamuBanue u
yAaJIeHHe HEBUIUMBbIX JINHUW U
ITOBEPXHOCTEN.

Tema 8. Y aneHne HEBUIUMBIX
rpaHel U TEOMETPUUYECKUE
CIUTAMHEI.

Tema 9. OcHOBBI
XyI0’)KECTBEHHOTO
KOHCTPYHPOBAHUS TEXHUIECKUX
u3nenui u rpaduuecKux
uHTepGEnCcoB.

10

JlabopaTopHas padora Nel.
«Co3anme CTpyKTYpHBIX CXEM




CHCTEM YIIPABIICHHS B CPEJIE
MIPOrPaMMHOTO0 MakeTa Visioy.

11

JlaGopaTopHasi padora Ne2.
«I"padmueckue HHTEpPIPETALIMU
orepanuii HaJl MHOKECTBaMH B
nakete Visio».

12

JlaboparopHasi pabora Ne3.
«Co3ganue njaaHa MoOMEIeHUS ¢
HCIIOJIb30BaHUEM OMOJIMOTEKH
rmakera Visio».

13

JlaGopaTopHasi padora Ne4.
«Co3nanue myJibTa yrpaBJICHUs
YyejIoBeKa-oreparopa B
nporpammuoi cpeae SCADA-
cuctemsl Trace Modey.

14

JlaGopaTopHasi padora NeS.
«Co3nanue MoJeIu B cpelie
IPOrpaMMHOTO MaKeTa
SolidWorksy.

15

JlabopaTopHas padora Ne6.
«Co31anue MoJIenu AeTalld TUIa
"Kopnyc" B SolidWorksy.

16

JlaGopaTopHasi padora Ne7.
«Co3nanue MoIeNH CII0AKHON
KOPITyCHOM JETA B CPENE
MPOTPaMMHOTO TTaKeTa
SolidWorksy.

17

JlaGopaTopHasi padora Ne§.
«Co3nanue BEKTOPHOUM MOJIen
tuna «CTpeikay mporpaMMHOTO
naketa Inkscape.

18

JlabopaTopHas padora Ne9.
«Co3nanne BEKTOPHON MOJIeNN
TUMNAa «3Be37a» TPOrPaMMHOIO
maketa Inkscape».

19

IIpakTnueckoe 3ansaTue Nel.

3amuTa 1abopaTopHOi paboThl No
1.




20

IIpakTH4yeckoe 3ansitue Ne2.

3amuTa 1abopaTopHOi padoThl No
2.

21

IIpakTnueckoe 3ansaTue Ne3.
3amura JabopaTopHOil paboThl Ne
3.

22

IIpakTHyeckoe 3ansitue Ne4.

3amuTa 1abopaTopHOoi padoThl No
4.

23

IIpakTnueckoe 3ansaTue NeS.
3amura JabopaTopHOil paboThl Ne
5.

24

IIpakTnuyeckoe 3ansaTue Ne6.

3amuTa 1abopaTopHOi padoThl No
6.

25

IIpakTuyeckoe 3ansarTue Ne7.
3amura JabopaTopHOil paboThl Ne
7.

26

IIpakTnuyeckoe 3ansaTue Ne§.
3amuTa 1abopaTopHOr padoThl No

8.

27

IIpakTnueckoe 3ansaTue Ne9.

3amura JabopaTopHOil paboThl Ne
9.

Hrtoro

144

18

18

18

90

3.3 Copep:xanmne IMCHUTIIAHBI

Paznea 1. I'padpuyueckuii nuarepdeiic oneparopa

Tema 1. Crucremsl yrpaBlIeHHS C YEIIOBEKOM.

e UenoBek-omnepaTrop B CUCTEMaX YIIPaBIICHHUS;

e (CucTeMBbl pyYHOTO yIPABIICHHUS;
e (CucremMbl aBTOMaTU3UPOBAHHOTO YIIPaBJICHUS;
[ ]

HpO6J’ICMBI SPTrOHOMHYECCKOTO ITOJAX0Ja K IIPOCKTUPOBAHUIO CUCTEM C

4eJI0BEKOM-OIIEPAaTOPOM;

e VYmpoieHHas nepegaToyHas (yHKIHS YeJ0BEKa-oneparopa B peKumMe

KOMIICHCATOPHOI'O CJICIKCHUA,

e Peakuuu yenoBeka-oneparopa;
e CTpyKTypa MOJEIH JEATEIBHOCTH YEJIOBEKA-0NIEPaTOpa;




e be30mmnb0oYHOCTh paboThI YeI0BEKa-0NepaTopa U ero BIUIHUE Ha
TOYHOCTH CUCTEMBI yIPaBICHUS;

HanexxHOCTh uenoBeka-oneparopa;

PaboTocnocoOHOCTh UelioBEKa-0nepaTopa;

[ToMex0yCTOMUMBOCTD YEIOBEKA-ONIEPATOPA;

OnTuMalnbHas 30Ha YCIOBHN pab0oTOCIIOCOOHOCTH YeTI0BEKa-omepaTopa.

Tema 2. AnanuzaTopsl YelIOBEKa.

XapakTEepUCTUKN AHAITU3ATOPOB;

3pUTENTBHBIN AHAIM3ATOP YEJIOBEKA U €r0 CBOMCTBA;
3BYKOBOW aHAJIM3aTOP YEIIOBEKA;

3akon Bebepa — dexnepa.

Tema 3. CBenenus u3 Teopur HHGOPMAUU U UH)KEHEPHOM TICUXOJIOTHH.

KonuyecTBo undopmanuu;

@dakTopbl, BAUSIOIME HA TEPEPadOTKy HHPOPMALIUU YETOBEKOM;
[Tpumenenue Teopun HHPOPMAIIMH B HHKEHEPHOU MICUXOJIOTHH;
Crnioco6b1 60pHOBI ¢ U30BITKOM M HEIOCTATKOM MH(MOpMAIUK;
OreHka moje3HoCTy HHGOPMAITIH.

Tema 4. KommnbroTepHas rpaduka Kak MHCTPYMEHT MPOSKTUPOBAHUS
untepdeiica. (OOIIas XapaKTEpUCTHKA KOMITbIOTEPHOHN I'pauKHU U pa3HOBUIHOCTH
KOMITbIOTEPHOU TpaduKn).

OO611ast xapakTepUCTUKA KOMITBIOTEPHOU IpapUKH.
e OT HaCKAJIbHBIX PUCYHKOB — K KOMITBIOTEPHOU aHUMAIIWH;
o Kiaccudukanus mpobseM, CBI3aHHBIX ¢ TpaduuecKumMu
H300paKEeHUSIMU;
e Hanpasnenust pa3BUTHS U YIyYIIEHUS KOMIIBIOTEPHOHN TpaduKu.

Pa3HOBUAHOCTH KOMITBIOTEPHOU T'paUKH.
e Pacrporas rpaduka;

Bexropnas rpaduka;

®pakTanbHas rpaduka;

[{BeTOBBIE MOJIETTN U PEKUMBI;

dopmartsl rpaduyeckux (Hausos.

Tema 5. Adbdunnabie mpeoOpazoBaHUs HA TIIIOCKOCTH.

e DBpamenue;
e Pacrspkenue (cxatue);
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OTtpaxxenue;

ITepenoc (caBur);

OnHOpoAHBIE KOOPJIMHATHI TOYKH;

[IpeacraBnenue npeodpa3oBaHUil Ha INIOCKOCTH C OMOIIbIO MaTpull 3-
o MOpsI/IKa;

[IpeoOpazoBaHus B TpEXMEPHOM MPOCTPAHCTBE;

e [Ipumepsl npeobpa3zoBaHMA.

Tema 6. [IpoekTupoBaHue, paCTPOBBIE AITOPUTMBI 1 OCHOBHBIE AJITOPUTMBbI
BBIYUCIUTEILHON T€OMETPUH.

IIpoexkTupoBanue.

e Bujapl npoekTHpoBaHus;
OpTrorpadudeckue MpoeKINu;
AKCOHOMETPHUYECKHE TIPOCKITHH;
Kocoyroinbnsie npoeknuu;
[lenTpanbHbie (MEPCIEKTUBHBIE) MPOEKIIUH.

PacTtpoBbie anropuTMmsl.
e [lonsaTue cBA3HOCTH;
e PactpoBoe npeacrasieHue oTpe3ka. Anroput™M bpesenxeima.

OCHOBHBIE AJITOPUTMbBI BRIUUCIUTEIIBHOM T€OMETPHUU.
e Ortceuenue otpe3ka. Anroputm Cazepnenna — KosHa;
e AJrOpUTM ONpEAeSICHUS] TPUHAIEKHOCTH TOUKH MHOTOYTOJIbHUKY
e 3akpacka 00y1acTd, 3aJJaHHOM [IBETOM T'PaHULIBI.

Tema 7. 3akpamBaHue U yJ1aJICHUE HEBUIUMBIX JIMHUIN U TOBEPXHOCTEM.

3akpalrBaHueE.
e @OyHKIMA 3aKpalluBaHUs;
e MeToa NOCTOSIHHOTO 3aKpallluBaHus;
e 3akpammBaHue MeTonoM ['ypo;
e 3akpammuBaHue MeTojioM DoHra.

VY naneHvie HEBUIMMBIX JTUHUK W TTOBEPXHOCTEH.
e Tloctpoenue rpaduka GyHKIIUU JBYX MEPEMEHHBIX;
e (OTCeyeHue HEMMLEBBIX TPAHEN;
e Anroput™m PobGeprca;
e Aunroput™m Anmnens. KonndecTBeHHass HEBUJIUMOCTb.

Tema 8. Y nasnienrie HEBUIUMBIX TPAHEN U T€OMETPUUECKUE CILTIANHBI.
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VY nanenve HEBUAUMBIX TPAHEH.

MeToj TpacCUpOBKH JTy4EH;

Merton z-6ydepa;

AJITOPUTMBI YIIOPSAIOYEHHS;

MeTox NOCTPOYHOTO CKAaHUPOBAHWS;
Anroputm BapHaka.

['eomeTprueckue CruialiHbl.

Cmnaita-gynkiuu. Ciydail oIHON epEeMEHHOM;
CrutaiiHOBbIE KPUBBIE;

Crnaxusatoiue kpusble. Kpusas besbe;
CrutaiiHOBBIE IOBEPXHOCTH.

Tema 9. OCHOBBI XyJ10’KECTBEHHOTO KOHCTPYUPOBAHUS TEXHUUECKUX U3IETUN
u rpaduueckux uHTEpHEncoB.

34

34.1

Pa3BuTHe TEXHUYECKON 3CTETUKH U XYI0)KECTBEHHOTO
KOHCTpyHupoBaHus B Poccuu u 3a pyOexxom;

Jn3aitd u ero nenwu;

OCHOBHBIE MPUHIUIIBI TEXHUYECKOUN ICTETUKU;

DproHoMuKa u ee npoOJeMsl;

[TpuHIUIIBI U 3aKOHOMEPHOCTH XYJI0’)KECTBEHHOTO KOHCTPYHUPOBAHMS
Komro3uiiys kak cpe/icTBO BBIPAKEHUS XyA0KECTBEHHBIX Ka4eCTB
dopm;

CpenctBa rapMoHHU3alIUKA (POPMBI MPOMBIILICHHBIX 00bEKTOB;
[IpakTHyeckre peKkoOMEeHJalUU 10 MPOEKTUPOBAHUIO IpaduueCcKuX
nHTep(PeiicoB mporpaMMHBIX CpeACTB (TEeXHONIOTHUS «KUBOTOY
uHTepdeiica, OCHOBHbIE TPUHIIUIIBI TOCTPOEHUS UHTEPHENCOB);
[Tpumeps! poekTUpoBaHKs rpaduieckux nHTEpPeiicoB onepaTopa.

TemaTuka cCeMUHAPCKUX/TIPAKTHYECKHUX M J1A00PAaTOPHBIX 3aAHATHI

. CemuHapckue/pakTUYECKUE 3aHATUS

IMpakTuyeckoe 3ansitue Nel. 3amura nabopaTopHoit padboTst Ne 1.
IIpakTueckoe 3ansaTue Ne2. 3anura 1adopatopHoil padboThl Ne 2.
IIpakTueckoe 3ansaTue Ne3. 3anura 1adopatopHoit padboThl Ne 3.
IIpakTHueckoe 3ansaTue Ned, 3anura 1adopatopHOit padboThl Ne 4.
IIpakTHueckoe 3ansaTue NeS, 3anura 1adopatopHoit padboThl Ne 5.
IIpakTueckoe 3ansaTue Ne6. 3anura 1abopatopHoit paboThl Ne 6.
IIpakTueckoe 3ansaTue Ne7. 3anura madopatopHoit padboTel Ne 7.
IIpakTueckoe 3ansaTue Ne8. 3anura 1abopatopHoit padboThl Ne 8.
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o IIpakTuuyeckoe 3ansitue Ne9, 3ammra mabopaTopHoit padboThl Ne 9.

3.4.2. JJabopaTopHbI€ 3aHATHS

o JlaGoparopnas padora Nel. «Co3gaHue CTPYKTYpHBIX CXEM CHCTEM
YIPABJICHHS B CPEJIe TPOrPaMMHOTO MmaKeTa Visioy.

o JlabGopatopnas paGora Ne2. «I'paduyeckue UHTEpHpETALMH OIepaluil Haj
MHO>KECTBaMU B MakeTe Visiom.

e JlaGopatopnas padora Ne3. «Co3naHue riaHa MOMEIECHHS ¢ UCTI0JIb30BAHUEM
OoubmuoTexy makera Visioy.

o JlaGoparopnas paGora Ned4. «Co3gaHue MmyabTa YNpaBIEHUS YeJIOBEKa-
oreparopa B nmporpammuoii cpere SCADA-cuctemsr Trace Modey.

e JlaGopatopnasi padora NeS. «Co3maHue MoAenu B cCpele MPOrpaMMHOIO
naketa SolidWorksy.

e JlabopatopHass padora Ne6. «Cozmanue moxaenu ngeranu tuma "Kopmyc" B
SolidWorks».

o Jlabopatopnas padora Ne7. «Co31anre MOJIENN CIIOKHOW KOPITYCHOW JI€Tan
B cpefie mporpamMmmHoro naketa SolidWorksy.

o JlabGopaTopnasi padora Ne8. «Co3znanue BeKTOpHOM Mojenu Tumna «Ctpenkay
nporpammHoro nakera Inkscapey.

o JlabGopatopHasi padora Ne9. «Co3manne BEKTOPHONM MOJEIU THUIA «3BE31a»
nporpammHoro nakera Inkscapey.

3.5 TemaTuka KypCcOBBIX POEKTOB (KYPCOBBIX padoT)
KypcoBsie pabOThI/IPOEKTHI OTCYTCTBYIOT

4. YuebHO-MeTOoANYecKOe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatuBHblie 10kyMeHTHI 1 'OCTbI
He nipenycmotpeno

4.2 QOcHoBHas JuTEpaTypa

1. Kupunnues b.B. «I'padudeckuii untepdeiic oneparopa: YuebHoe
nocob6ue.» ['pudp YMO AM. — M.: MT'1VY, 2012. — 198 c. ISBN 978-5-2760-2142-3.

4.3 JlomoJHMTEILHAS JJUTEPATYypPA

1. ynsaosa C. I'. «KomneroTepHas rpaduka: yueOHOE mocoouey
https://e.lanbook.com/book/154207

2. I'puropnesa U.B. «KomnbsrotepHas rpadgukar»
https://e.lanbook.com/book/64224
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4.4 DJekTpoHHBbIE 00pa3oBaTebHbIE PeCypChl
1. ABnonun K.C. "I'paduaeckuit matepdeiic omeparopa”
https://online.mospolytech.ru/course/view.php?id=10145

4.5 JluueH3HWOHHOEe ¥ CBOOOJHO pacHpocTpaHsieMoe IMPOrPpaMMHOe
o0ecreuenue

1. Microsoft Visio.

2. SCADA Trace mode
3. SolidWorks

4. Inkscape

4.6 CoBpeMeHHBbIE npogeccuoHaIbHbIE 0a3bl AAHHBIX U
HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBbI
https://www.youtube.com/@yvigilit-video1765

https://www.youtube.com/@SolidFactory

5. MarepuajJibHO-TeXHUYECKOE O0ecreyeHue

J1J1s TeKIIMOHHBIX 3aHATUH: ayAUTOpHH Kaeapsl « ABTOMATHKA U yIIPABICHUE)
C IPOEKTOPOM H 3KpaHoM: aB2603.

Jlns mabopaTopHBIX padOT: KOMIBIOTEPU3UPOBAHHBIC JTAOOPATOPHBIE KIIACCHI
kadenpsl « ABTOMaTUKA U yripaBiieHue»: aB2507, ap2614.

Jist  camocTosITENbHOM PabOThl  0OYyYAIOLIUXCS: KOMIBIOTEPU3UPOBAHHbBIE
nabopaTtopHbIe Kiacchl kKadeapsl « ABToMaTHKa U yripaBiieHue»: aB2507, ap2614.

6. MeToanuyecKkue peKoMeHAaluu

6.1 Meroauueckne peKOMEHIALUM JJIA PeNnoaaBarTes mo
OpPraHu3auuu 00y4eHust

OcHOBHOE BHHMMaHUE€ NpHU MPENoJaBaHWU JUCHUIUIMHBL «I'paduueckuit
uHTepdeic oreparopay cleayeT YAeasiTh H3YUSHHIO BOBMOKHOCTEH U OTpaHUYCHHM
YeJioBeKa-orepaTopa IO BOCHPUATHIO HHPOpManuu B TpaduyeckoM BUJE,
OOBEKTUBHOM OIIEHKE €ro JEsTeNbHOCTH, a TaKke MPUMEHEHUIO0 IPUHIUIIOB
KOMITO3UIIMM U TEXHUYECKOW 3CTETUKH, METOJOB MU AJITOPUTMOB KOMIIbIOTEPHOU
rpaduku npu co3nanuu rpaduueckux uHTepdeiicoB. g akTUBH3aUMU Yy4EOHOIO
npoliecca NMpu U3yYeHUM AMCHMIUIUHBI 3P(HEKTUBHO MPUMEHEHHE Mpe3eHTAIUil 1Mo
pa3IMYHBIM TEMaM JICKIUH.

I[J'Iﬂ IMIPOBCACHUA 3aHATUI O JAUCIHUIIIIMHC UCITOJIB3YKOTCA CPpCACTBA O6y‘—ICHI/IHZ


https://www.youtube.com/@vigilit-video1765
https://www.youtube.com/@SolidFactory
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® DJIEKTPOHHBIE O00pa3oBaTElbHBIE PECYpPChl, YUYEOHMKH, TEKCTbl JIEKUUH C
WUTIOCTPALMSIMH U aHUMAIIHeH, TPOMEXYTOUHOE U UTOTOBOE TECTUPOBAHUH;
BEKTOpHBIN rpaduyeckuii pegakrop MS Visio;

nporpammusiii maketr SCADA Trace mode;

nporpaMMHbIif naket SolidWorks;

BEKTOPHBIN rpaduueckuii pegaktop Inkscape.

6.2 Meroaguueckne YKa3aHus 1Jisl 00y4alOIIMXCS M0 OCBOECHHUIO
JTUCIHHUILINHBI

AynurtopHas paboTa Mo AUCIUILTAHE BBITOIHACTCS HA yUeOHBIX 3aHATUAX MOJ
HEIOCPEACTBEHHBIM PYKOBOJICTBOM IPENOAABATENS U IO €T0 3aJaHUIO.

CamocrosiTenbHas padoTa sBJIAETCS OJHUM W3 BHJIOB YUEOHBIX 3aHATUN. Llenb
CaMOCTOATENbHOM pabdOThl — MPAaKTUYECKOE YCBOCHHUE CTYJEHTAMH BOIIPOCOB
aBTOMAaTU3allMM YIIPABIICHUS >KMU3HEHHBIM LUKIOM H3JENINs, pPacCMAaTPpUBAEMBIX B
IIpoLIECCE N3YUYEHUS JUCLUIIINHBI.

CamocrosTenpHas pa60Ta BBITTIOJIHACTCAA CTYACHTOM 110 3aJaHUIO
IIpCroaaBaTciisd, HO 0e3 ero HCTIOCPCACTBCHHOI'O YYaCTHA.

3aaun caMOCTOATENbHON pabOThI CTYIEHTA:
® pa3BUTHE HABBIKOB CAMOCTOSATEIBHON yUeOHOU paboThI;
® OCBOECHHE COJIEP>KAHUS TUCLMILINHBI;

e yriuyOJieHHEe COJAEpKaHWS W OCO3HAHME OCHOBHBIX  TOHSTUH
JTVCLUILIVHBIL,

® JCIOJB30BAaHME MaTepuajla, COOPaHHOIO M IOJYYEHHOTO B XOZE
CaMOCTOSTENbHBIX 3aHATUH AJ1 3O PEKTUBHON MOATOTOBKH K 3a4€Ty.

Bubl BHeayAMTOPHOM CaMOCTOSTENBHOU PadOTHI:
® CaMOCTOSITEJIBHOE U3YYEHHUE OTIAEIbHBIX TEM JAUCLMUIUINHBI;
® [IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHIM;
® [IOATOTOBKA K JIA0OPATOPHBIM paboTaM;
® [IOATOTOBKA K POMEXYTOYHOMY U HTOTOBOMY TECTUPOBAHUIO.

J171s1 BBITOJTHEHUS JTF000T0 BHJIa CAMOCTOSITEIFHOM pab0Thl HECOOXOAMMO ITPONTH

CJIETyIOIITUE ITAIIbI:
e omnpeneseHue e CaMOCTOSTEIbHOM PaOOTHI;

KOHKpETH3aIs TT03HABATEILHOM 3a1a4H;
CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITEIILHOM padoTe;
BBIOOp aJICKBATHOTO CITOCO0a JEHCTBHUSA, BEIYIIETO K PEIICHUIO 3a/a4H;
IUTAaHUpOBaHWE  PabOThl  (CaMOCTOSITEIbBHOM WJIM € IOMOIIBIO
IIperoaBaTesis) Ha/l 3aJaHUEM;
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® OCYIIECTBIICHHE B IMPOIIECCE BBIMOTHEHUS CaMOCTOATEIHLHON paboThI
CaMOKOHTPOJISl (IPOMEKYTOYHOTO U KOHEYHOTO) Pe3yJIbTaTOB pabOThI U
KOPPEKTUPOBKA BBHIMIOJHEHUS PAOOTHI.

7. DoH/ OLICHOYHBIX CPEeICTB
B mnponecce o0yueHHss B TEUYEHHE CEMECTpa HCIHOJB3YIOTCS OLEHOYHBIE
CpEICTBa TEKYLIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXYTOUYHBIX ATTECTALUM.
[TpuMeHsIOTCS CclieAylolMe OIIEHOYHBIE CpEeNCTBAa: TeCT, 3alliuTa J1abopaTOPHBIX

pabor, 3a4€T.
Oo6yuenwne no quctumuinHe «1 padudeckuii HHTEpeiic onepaTopay HapaBIeHO
Ha (hOPMHUPOBAHUE Y OOYJAFOIINXCS CIEAYIOIIMX KOMITCTCHITHNA:

Koa n HauMeHOBaHMe KOMIIETEH U NHaukaTopbl J0CTHKEHHS
KOMIIETeHIINH

[TK-3. Cnocoben ocymectsisath noaroroBky | MIIK-3.3. Bnageetr metonamu u

K BBIITYCKY IPOEKTa aBTOMaTU3HUPOBAHHON TEXHOJIOTHSIMU TTPOSKTUPOBAHUS

CUCTEMBI YIIPaBJICHUS TEXHOJIOTHYECKHUMHU aBTOMATHU3UPOBAHHOW CUCTEMBI YIIPaBICHUS

rpoieccamu TEXHOJIOTUYECKUMU TMPOIIECCAMH B
CIIeUATTU3UPOBAHHBIX MPOTPAMMHBIX
CpE/ICTBaXx.

7.1 MeToabl KOHTPOJISI U OLCHUBAHUSA Pe3yJIbTATOB 00y4YeHUA

[IpencraBnenue

No HaumenoBanue K peil

0 paTKas XapakTepHCTHKA OIIEHOYHOTO OI[EHOYHOTO CPECTBA

OIIEHOYHOTOCPECTBA
OC o1 pen cpexacTsa B DOC
Cucrema CTaHIapPTU3HPOBAHHBIX 3aJaHUM,
1 Tect MO3BOJISIONIAS AaBTOMAaTH3HUPOBATh ®DoH]T TECTOBBIX
(T) POLIEAYPY M3MEPEHHs] YPOBHS 3HAHHH M 3aaHuit

YMEHUH 00yYaromerocs.

CpencTBO MPOBEPKH YMEHHI U HABBIKOB
MPUMEHITh TONyYeHHBbIe 3HAHUS Ui | 3adaHus JUTsl 3aIUTHI
peIIeHUsT  MPAKTUYECKUX  3aJad  C | JIaOOpaTOpHBIX paboT
MOMOIILI0 HHCTPYMEHTAIBHBIX CPEJICTB.

2 3JIP

7.2 Ilkana u KpUTEPpUU OLIEHUBAHMUS Pe3yJIbTATOB 00y4YeHUsI

dopMa NIPOMEKYTOYHOM aTTeCTAIUN: IK3AMEH.

O0s3aTe/ILHBIMU YCJIOBUSIMHM TOATOTOBKHM CTYJACHTa K IPOMEXKYTOYHOM
aTTrecTalMy SBIISIETCS BBINOJIHEHWE M 3allUTa CTYJEHTOM JabopaTOpHBIX padoT,
NPEIyCMOTPEHHBIX padouell MporpaMMorl M MPOXOKACHHE BCEX MPOMEXKYTOUHBIX
TECTOB HE HMXkeE, 4yeM Ha 70% mpaBUIbHBIX OTBETOB. I[pOMEKyTOUHBIE TECTUPOBAHHUS
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MOT'YT IPOBOJIUTCS KaK B ayIUTOPUU Y HUBEPCUTETA MOJI KOHTPOJIEM MPENOiaBaTes,
TaK W B IUCTAaHIIMOHHOM (popMaTe Ha yCMOTPEHUE TPEToJaBaTesl.

HIkana oueHuBaHUA Onucanue

BrinosiHeHbI BCe  BUIBI  y4yeOHOW  paboTHI,
MPEAyCMOTpPEeHHBIE paboueld mporpammoit. CTyaeHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHHH,
HaBBIKOB TIPWBEACHHBIM B TaONHMIAX IOKa3aTeseH,
OO onepupyeT NpPUOOPETCHHBIMU 3HAHUSIMU, yMeHI/ISIMI{,
HaBBIKAMU, IIPUMEHSECT UX B CUTyalUsIX MOBBIIICHHOU
cinoxkHocTd. [lpu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAUUTEIbHBIE OLIMOKH, HETOYHOCTH, 3aTPY/IHECHUS
MpA AHATUTUYECKUX OIEpalUsiX, NEPEHOCE 3HAHUU U

yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalllU.

BreimonHens  Bce  BuABI  yuyeOHOM  paboTHI,
MPEAyCMOTPEHHBIE  y4eOHBIM  TutaHoM.  CTyaeHT
X JEMOHCTPHUPYET HEIMOJIHOE, MPaBUIBHOE COOTBETCTBHE

OPOTHO 3HaHWM, YMEHUH, HABBIKOB MPUBEICHHBIM B TaOJIHIIAX
nokasaresiei, MO0 eclii Mpy STOM ObUIN TOMYIIEHBI 2-

3 HeCyIEeCTBEHHBIE OIIHOKHU.

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
OpeIyCMOTpPEHHbIE  yuyeOHbIM  I1aHoM.  CTyaeHt
JEMOHCTPUPYET COOTBETCTBHE 3HAHUN, B KOTOPOM
Y 10BIETBOPUTEIBLHO
OCBEIllEHA OCHOBHasi, HauOoyiee BaXkHas 4YacThb
MaTepHuaa, HO IPH ATOM JOIMyLIEHA OHA 3HAYUTEIbHAs

ONnMOKa I HETOYHOCTb.

He BoimosineHn oauH uimu 6oJee BUIOB yueOHOU paboThI,
NPEIyCMOTPEHHBIX ~ y4eOHbIM  TuiaHoM.  CTyneHT
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHWM,
YMEHHUM, HaABBIKOB NPUBEICHHBIM B  TaOIMIAX
HeynoBneTBopuTenbHO | MOKa3aTeel, JOMYCKAIOTCS 3HAYUTENbHBIC OIINOKH,
MIPOSIBJISIETCS. OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB T10
Py OKA3aTeNIeH, CTYICHT UCTIBITHIBACT 3HAYUTEIbHbBIC
3aTPpYAHEHHUS] TIPU  ONEPUPOBAHUU 3HAHUAMU U
YMEHUSIMU IIPU UX MIEPEHOCE HA HOBBIE CUTYALIHH.
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7.3 OueHouyHbIe CpeaCTBA
7.3.1. Texymui KOHTPOJIb
Texyumuii KOHTPOJIb BKIIOYAET MPOXOXKICHUE POMEKYTOUHBIX TECTUPOBAHUI

Mo pasjaenaM AWCHUIUIMHBI M 3alUTy jJabopaTopHbIX paboT. IlpomexyTouHbie
TECTUPOBAHUSI Pa3MEIEHbl B COOTBETCTBYIOLIEM KypC€ CHUCTEMbI TUCTAHIIMOHHOTO

oOyuenusi YHuBepcurera. [IpuMepsl BOIIPOCOB TECTUPOBAHUS MPECTABICHBI HIKE.
OT4eTsI 10 TaOOpPaTOPHBIM paboTaM Pa3MEIIAIOTCS CTYyIEHTaAMU B COOTBETCTBYIOIIEM
Kypce CHUCTEMBbI JUCTAHIIMOHHOTO 00y4yeHusi YHuBepcutera. Jljisi MOATOTOBKH K
TECTUPOBAHUIO CTYAEHT MCIIOJIb3YET JEKIIMOHHBIN MaTepral.

Pe3ynbraTthl  TEKyIIEro KOHTPOJIA MOTYT OBITb HCIOJB30BAHBI  IPHU
IIPOMEKYTOUHOM aTTECTALMH.

[Tpumepsl BOIIPOCOB TECTUPOBAHUSA (4ACTh):

Bomnpoc Nel
Kakwne ocHOBHBIE 11BETa NCTIONIB3YIOTCA B Moaenn RGB?

e beblid, YepHBIN, CEPhIN

e KpacHblii, 3€JI€HbIN, CHHUN — +

e ManuHOBBIM, royOOM, KENThIN

e  MaMHOBBIN, rOTyOO0H, )KEITHIN, YSPHBIH
e KpacHbIil, CHHUU, )KEITHIN

e KpacHblii, 3€JI€HBIN, CHHHUI, YEPHBII

Bomnpoc Ne2
Kakwne ocHOBHBIE 11BETa MCTIONB3YIOTCA B Moenn CMYK?

e belblid, YepHBIN, CEPhIN
e KpacHslii, 3€JICHBIN, CHHHUI
e MaMHOBBIH, TOTYOOMH, KENTHIN

e ManuHOBBIH, TOTyOOH, )KEITHIN, YepHBIA  +
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e KpacHsblil, CHHUH, KEATHIN
e KpacHblii, 3€JICHBIN, CHHHI, YEPHBII

Bomnpoc Ne3
Bri6epute npaBuiibHOE omnpesenenue: LiBeToBas nanutpa — 310...

e HabGop 0OCHOBHBIX IIBETOB B IIBETOBON MOJCIIH
e MaccuB, B KOTOPOM KaXIOMYy 3HAYEHUIO 1IBETa OTBOAUTCS 1 OUT mamsiTu

e MaccuB, B KOTOPOM KaKJIOMY BO3MOKHOMY 3HAYEHUIO MTUKCEII COOTBETCTBYET
3HAQYEHHE IBeTa +

e (COBOKYIMHOCTh BCE€X BO3MOKHBIX I[BETOB JIJIsl JAHHOT'O MOHUTOpA
e [lonsaTue, oTHOCSIIEECS K )KUBOIMCH, @ HE K KOMIIBIOTEPHOM rpaduke
Bompoc Ne4

KakoB auana3oH 3Ha4€HUH JJI1 KOMIIOHEHT 1IBETA, €CJM JUUIS XPAHEHUS KaXK101
U3 KOMIIOHEHT LBETA MPEAYCMOTPEHO N OUT MAMSITH?

. b2

.o, 1]

o [0 zn_l] +

.0, 3]

o lo. 2]
Bompoc Ne5

Moxno 1 nepeiitu ot mojenu RGB k moaenn CMY u eciid MOKHO, TO KaK?
Monens RGB no6aButh k 6e10My

Henb3s

Monens RGB no6aButh kK uepHOMY

Monaenbs RGB Brruects u3 6emoro  +

Monaenbs RGB BbIyecTs U3 4epHOro

7.3.2. Ilpumepsl BOITPOCOB ISl 3aLIUTHI Ja00paTOPHBIX paboT
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1. Kakue pabouune nmaHenu OTKPBITHI IIPH 3aITycKe mporpammel. Kak moaxIrounTh
HOBYIO ITaHENb?

2. UYro noapazymeBaeTcs moj padbouum siuctoM u noa Ctpanurieit (Page). Uem
OHM OTJIMYAIOTCS APYT OT Apyra?

3. Kakwue neficTBust HEOOXOAMMO CAENAaTh, YTOOBI pabouHii TUCT UMe popmaT
A3 ¥ ropu30HTAILHO BBIBOJAMJICS HAa NIeYaTh Ha Jiucte A4?

4. Kakumu cBoiicTBaMu 00J1aaeT u3MeHseMblid 00bekT? [IpuBecT npumepsl
U3MEHSIEMBIX 00bEKTOB.

5. Urto Takoe anroputm, 010k-cxema anroputma. Kakumu cBoiicTBaMu 00J1agaeT

anropuT™M?

Yrto Takoe coeMHUTENb. J[J11 4ero OH HEOOXOAUM U T]Ie IPUMEHSIETCS?

Kak ocymiecTBisieTcss noanuch 00beKToB B Visio?

YTO0 MoHUMAETCS MO MHOKECTBOM B Visio?

o 0N

Kakue neficTBust HEOOXOAMMO POU3BECTU HaJ 0OBEKTaMHU, YTOOBI HaJl HUMU

MO’KHO OBLIO OCYIIECTBIISITh JJOTHYECKUE ONepalun?

10.3anummmTe JToruueckue BeipaxxeHus s onepaiuit Combine u Fragment.

11.Kakue MHCTpYMEHTHI ObLIIM IPUMEHEHBI ITPU CO3JJaHUH NMPOCTOM Mozenn?

12.Kakue neicTBus Hy>KHO IPUMEHUTBD IS IEPEXO0A OT ICKHA3a MOAEIH K €€ 3D-
Moznenu?

13.Kakum 00pa3zomM MOKHO NPUMEHHUTh KoMaHay « CKpyTJIeHHEe» KO BCEM WM K
HECKOJIBKAM JJIEMEHTAM MOJENH?

14.Onumurre, kKak padboTaeT HHCTpyMEHT «O00JI0YKa» TIpU MPUMEHEHUHU €ro K
MOJIEJIH, COCTOSIIEH U3 HECKOJIBKUX 3JeMeHTOB. 1. Kakue nHCTpyMeHThI ObLIH
IIPUMEHEHBI ITPU OCTpOeHUH eTanu tuna «Kopmyc»?

15.KakoBblI rf1aBHBIC MpaBUIa MpU pabOTE C ICKU30M MOACIH?

16.B kakux ciaydasx NpUMEHSAETCS MHCTPYMEHT «3€pKaJIbHOE OTPAXKEHHUE» U B
KAKUX CIy4astX MOKHO 00OWUTHCH O€3 ero MpuMeHeHus?

17.Kak ocyiiecTBisieTcs: MPUBS3KA OJHOTO 3JIEMEHTA MOJIEIU K APYroMy?

18.00bscHUTE, B KAKUX CIIy4asX MpUMeHseTcs kKomanaa «OceBas TUHUS)?
KakoBbI paBuiia €e HAHECEHUST HA ICKNU3 MOJEIH?

19.Kak nepenectu 3D-Mo/1e1b HA YEPTEK?

20.C noMOomp KaKux THCTPYMEHTOB MOKHO aBTOMAaTHUYECKU NIEPEHECTH
pa3Mepbl Ha 4epTex U3 pazMepoB 3D-Moaenu?

21.C noMomp0 Kakux JAEMCTBUM MOYKHO IIEPENUTH OT PENAKTUPOBAHHUS JINCTA K
peaaKTUPOBAHUIO OCHOBHOM HAJMUCU U 00OpaTHO?

22.Kak HaHECTH Ha YepPTEK N30METPUUECKYIO MOJIENb JeTanu?

7.3.3. [Ipumepsl BOIIPOCOB 71 MPOMEKYTOUHOM aTTeCTalluu
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[Tpo6embl momy4yeHus u nepepadoTku HH(GOPMALIUK B CUCTEMAX C YEJIOBEKOM

OHTponuitHbIe OLIeHKH KonndecTBa nHpopMaiuu. Gopmyna lllennona

JluHamuueckue XapakTepuCcTUKH nepepadoTku napopmarmu Y-O

UYenosek-orepaTop Kak 3BeHO cucteMsbl ynpasieHus (CY)

Pexxum crnexxeHus ¢ mpeciaeaoBaHueEM

PexuM ciiesxeHust ¢ KoMIIeHcaluen

brok-cxema py4HOro ynpaBieHUs] JUHAMUYECKUM 00BEKTOM

brictponeiicteue CY ¢ ydyeToM yeaoBedeckoro gpakropa

. KBasununeiinas nepenatounas QpyHKIIMS yeoBeKa-orepaTopa

10 Cencopnsiii Bxoa 4Y-O

11.Ilepepabotka nundopmanuu Y-O

12.MoropHnsriit Beixox Y-O

13.Bune! peakunii Y-O

14.Tounocte Y-O u ee BaussHUE HA TOYHOCTH CY

15.AnropuT™ aHanu3a U KOHTPoJs ommbok Y-O

16.Crioco6s1 noBsiienust Tounoctu Y-O

17.HagexxHoctb,  pabOTOCIIOCOOHOCTh,  MOMEXOYCTOMYMBOCTH M JIpyrHe
xapakrepuctuku Y-O

18.Crnioco06sI noBbITIeHHUs Hajies)kHOCTH Y-O

19.YHuBepcanpHble XapaKTEpUCTUKH AHAIN3ATOPOB YEJIOBEKA

20.3puTeNnbHBINA aHATU3aTOP YEIOBEKA U €r0 XapaKTEPUCTUKU

21.0co0eHHOCTH IIBETOBOTO BOCIIPUSATHSI YETIOBEKA

22.Kpatkasi XapakTepUCTHKa JAPYrUX aHAJIM3aTOPOB  4EJOBEKa  (Kpome
3pUTEIBHOTO)

23.0OcCHOBHBIE IPUHLMIIBI U 3aKOHOMEPHOCTH MPOMBIIUIEHHOTO AU3aiiHa

24.Kom1o3uuys B CHCTEMAX C YEJIOBEKOM, €€ OCHOBHBIEC BUIbI

25.0cHOBHBIE IPUHLMIIBI KOMITO3UIIMHU IPU NpoeKTupoBaHnu CY ¢ 4eI0BEKOM

26.CpenctBa rapmoHu3anuu (Gopmsl pu npoektrupoBanuu CY ¢ 4enoBeKOM

27. TexHosorus «GKMBOTO UHTEp(Peiicay

28.0OcHOBHBIC TPUHITUIIBI POSKTUPOBaHUS Tpaduueckux nHTephencoB

29.3on0otoe ceuenue. Komenek Mwunepa. bputBa Oxkkama. Pa3zymHoe
3aMMCTBOBaHUE

30.IIpumepsr  coBpemeHHbIX SCADA-cucrem mis  co3mgaHusi uHTEpdeicoB
oreparopa

31.Knaccudukamms mpobdiem 06paboTku nHMOOPMAITIH, CBI3aHHONW C MOHUTOPOM

32.Coneprkanue mpoOieMbl paclio3HaBaHUS U300paKEHU N

33.Coneprxanue mpoOaeMbl 00pabOTKH U300paKeHU N

34.Conepxanue npoodsieMbl KOMIIbIOTEPHOM Tpaduku

35.HanpaBnenus pa3BUTHS KOMIIBIOTEPHOUN rpaduku

36.PactpoBas rpaduka. [IpeumyiecTBa 1 HEIOCTATKU

37.0cHoBHbIEC IOHATHUS U omnpenenenus. Pazpemenue. ['myouna usera. [{BetoBas
najguTpa

38.Bekropnas rpaduka. [IpenmyiecTBa u He1OCTATKA

WX R WD =
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39.Tunsl uzobpaxenuii. YepHo-Oenbie MTPUXOBbIE H300paKEHUS

40.Tumst n3o6pakennii. ['paganuu ceporo npeta (Grayscale)

41.Tunsl uzobpaxkenuit. Unnexcuposannsiii et (Indexed Color)

42 IlBeroBas moueinb RGB. Pexxum True Color

43 .11BeToBric Mogenu CMY u CMYK, HSB u HSV

44 .T'paduueckue popmatel. Xapakrepuctuku popmaroB BMP, PCX, TIFF, JPEG,
GIF, PNG, PSD

45.Buneonamsts. [loHaTre BUACOCTpaHULIBI

46.Adbdunnbie mpeoOpa3zoBaHUs Ha MIOCKOCTH. OIHOPOJHBIE KOOPIAUMHATHI.
[ToBopoT, macmrabupoBanue. Matpuiibl npeoOpa3oBaHUI

47.Abdunnble npeodpazoBaHUs Ha IUIOCKOCTH. [Ipumep ommcaHus CI0KHOTO
npeoOpa30BaHus HA TIIOCKOCTH

48.Addunnbie npeodbpazoBaHus Ha IJIOCKOCTU. OTpaxkeHue, cIBUT. MaTpuiibl
npeoOpa3oBaHU

49.Addunnbie npeodbpazoBanus B npocTtpaHcTBe. [ToBopoT, mMacmTabupoBaHue.
Martpuiibl npeoOpazoBaHui

50.Adbdunnbie nmpeoOpazoBanus B npoctpaHcTBe. [Ipumep onucaHusi CIOKHOTO
npeoOpa3oBaHus B IPOCTPAHCTBE

51.Knaccudukanust BUIOB TpoeKTHpoBaHus. [lapamienbHble W IEHTpPaIbHBIC
IIPOEKIUHU

52.I1apannensHoe nmpoektupoBanue. Oprorpaduueckas npoekuus. Kocoyronbheie
IIPOEKIUHU

53.ITapamienbsHoOE NPOEKTUPOBAHNE AKCOHOMETPUYECKUE TIPOEKIIUU

54.IlepcieKTUBHBIE TPOCKIIMHU

55.I1apameTpuueckoe 3aaHnue NEPCIEKTUBHON MPOEKINH

56.I1oHATHE TOUKH cXOna

57.PactpoBbie anroputMel. [loHsTHE CBA3HOCTH

58.PactpoBoe npeacrasieHue orpe3ka. AnroputM bpesenxeiima

59.01ceuenue otpeska. Anroputm Cazepnenna-Kosna

60.Anroput™ onpeaeeHus IPUHAIIEKHOCTH TOUKH MHOTOYTOJIBHUKY

61.AnropuT™ 3aKpacku 00JaCTH, 3aJJaHHOM IIBETOM TPAHUIIBI

62.Y najieHre HEBUAUMBIX JIUHUI U TOBEpXHOCTEN. OTCEUeHUE HE JINIIEBBIX TPAHEN

63.Y naneHue HeBUAUMBIX JUHUI. AnroputM Pobeprtca

64.Y najieHre HEBUIUMBIX JIUHUN. AITOPUTM Annens

65.Y nanenue HEBUANMBIX TpaHell. MeTton Oydepa riyOuHbI

66. ANTOPUTM yHOPSATOUCHUS: COPTUPOBKA TI0 TITyOHHE

67.AJNTOPUTM YyHOPSAJOUYEHHUS: TBOMYHOE pa30MEHKEe MPOCTPAHCTBA

68.Y najieHre HEBUIUMBIX JIMHUM U MTOBEPXHOCTEN. Anroput™m BapHaka

69.Duznueckre OCHOBBI 3akpamBannsl. OyHKINS 3aKpAINBAHUS

70.Anroput™m 3akpacku no metony ['ypo

71.Anroput™m 3akpacku no merony Ponra

72.I'eomeTpuueckue cruiaiiibl. CritaitH-pyHKIMU B CIy4yae OJIHOM epeMEHHOM

73.CrnaxuBaroniue kpusbie. Kpusas besbe

74.CraiiHOBBIE IOBEPXHOCTHU
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75.I'papuyeckuit maker Solid Works. OcHOBHBIE XapaKTepUCTHKUA U OOJIACTH
PUMEHECHHUS



