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Hean, 3a7aum ¥ IVIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIIHHE

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 4YelIOBeKa,
YOPABJISIIONIETO  CUCTEMOM,  TMCHUXO(PU3UOJIOTHYECKUX  3aKOHOMEPHOCTEH
BOCIIPUATHUSL UM UH(DOpMAITUY;

M3yUYCHHE OOBEKTUBHBIX XAPAKTEPUCTHUK CHUTHAJIOB, MOCTYMAIONIUX YETIOBEKY-
OMEPaATOpPy, U €ro PEAKINN HA HUX;

W3YyUYCHHE OCHOBHBIX TMPHUHIMIIOB CO3/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

KOMIICTCHIHN

ITK-3. Cioco6eH ocymiecTBIsTh TOATOTOBKY
K BBIITYCKY IIPOEKTa aBTOMaTU3UPOBAHHON
CUCTCMBI ynpaBneHHsI TCXHOJIOTHUYCCKUMHU
npoieccamu

UIIK-3.3. Birageer MeTomaMu 1
TEXHOJIOTHSIMU TPOEKTUPOBAHUS
aBTOMaTI/ISI/IPOBaHHOfl CHUCTEMBI ynpaBneHm{
TEXHOJIOTMYECKUMU MPOLIECCAMU B
CHCHI/IaJ'II/ISI/IpOBaHHBIX HpOFpaMMHBIX
CpE/ICTBaXx.

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 [IpoekTHpoBaHHNE CHCTEM YIIPABICHUS;
e UHrepdelichl CUCTEM YIpaBICHHUS.

3. CTpykTypa U cojepkaHue TUCHUIIMHBI

OO61mast TPy 10€MKOCTh JUCIUTIIMHBI COCTaBIACT 4 3aueTHbIX(€) equHuI(bl) (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

‘ Pa3nennl/Tembl TpynoeMKoCTD, Yac




m

AUCHHUIIJIMHbI

Bcero

Jlexmun

AynuTopHas padora
2 o

[IpakTnue

Cemunap
CKasl MO/ITOTOBKA

Kue/
MPAKTUYCCKHE
Jlabopar
pHbIE 3aHSITHUS

CamocTofT€
JbHas1 padoTa

Pazpen 1.

Tema 1. Cuctemsl ynpaBlieHU €
YEJIOBEKOM.

Tema 2. AnanuzaTopsl YeJIOBEKa.

Tema 3. CBenenus u3 reopuu
uH(GOpMAIIN 1 UHKEHEPHOM
MICUXOJIOTUHU.

Tema 4. KomnbrorepHas rpaduxa
KaK UHCTPYMEHT MPOECKTUPOBAHUS
unrepdeiica. (Oo6mas
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.
«Tkinter. Beenenne. Bumxets (1
4acTh)».

15

JlabopaTopHas padora Ne6.
«Tkinter. BumpkeTst (2 94acTb)».

16

JlaGopaTopHasi padora Ne7.
«Tkinter. Bumketst (3 yacTp)».

17

JlaGopaTopHasi padora Ne§.
«Tkinter. BumpxeTst (4 9acTb)».

18

JlabopaTopHas pabdora Ne9.
«Tkinter. Bumxets! (5 9acTh)».

19

IIpakTnueckoe 3ansaTue Nel.

3amura JabopaTopHOil paboThl Ne
1.

20

IIpakTuuyeckoe 3ansaTue Ne2,
3ammuTa 1abopaTopHoi padoThl No
2.

21

IpakTnueckoe 3ansaTue Ne3.

3amura JabopaTopHOil paboThl Ne
3.

22

IIpakTnueckoe 3ansaTue Ne4.
3amuTa 1abopaTopHOi padoThl No
4.




IMpakTuyeckoe 3ansaTHe Nes. 2 2
3amuTa 1abopaTopHOi padoThl No
3.

IIpakTH4yeckoe 3ansitue Ne6. 2 2

3amura JabopaTopHOil paboThl Ne
6.

IMpakTuueckoe 3ansaTue Ne7. 2 2
3amuTa 1abopaTopHOoi padoThl No
7.

IIpakTHyeckoe 3ansitue Ne§. 2 2
3amura JabopaTopHOil paboThl Ne
8.

IpakTuyeckoe 3ansaTue Ne9. 2 2
3amuTa 1abopaTopHOi padoThl No

9.

Hroro | 144 18 18 18 920

3.3 Copep:xanue IMCHUTIIAHBI
Paszpnea 1. I'paguuecknii uaTepdeiic oneparopa

Tema 1. Cuctemsbl yrpaBlI€HHS C YEIIOBEKOM.

e UYesoBek-onepaTop B CUCTEMAaX yMPaBJICHHUS;

e (CucreMbl pyuyHOTO YIIPABJICHUS;

e (CucTemMbl aBTOMAaTU3UPOBAHHOTO YIIPABJICHUS;

e [Ipo6GyieMbl 3prOHOMUYECKOTO MOAX0Aa K MPOSKTUPOBAHUIO CUCTEM C

YeJI0BEKOM-0IIEPATOPOM;
e VYmporieHHas nepenaToyHas GyHKIIHUS YeI0BeKa-0nepaTropa B pekuMe
KOMIIEHCATOPHOTO CJICKEHUS;

e Peakuuu yenoBeka-ornepaTopa;

e CTpyKTypa MOJAENH AEATEeIbHOCTH YeJI0BeKa-0MepaTopa;
be3ommbo4HOCTh paboThl YEI0BEKa-0NepaTopa U €ro BIUSHUE Ha
TOYHOCTH CUCTEMBI YTIPABJICHHS;

HanexHocTh uenoBeka-oneparopa;

PaboTocmnocoOHOCTE YenoBeKa-omnepaTopa;

[ToMex0yCTOMYMBOCTD YEIOBEKA-0NIEPATOPA;

OnTuManbHas 30Ha yCJIOBUN pabOTOCTIOCOOHOCTH YEI0BEKa-0epaTopa.

Tema 2. AnanuzaTopsl 4elIOBEKa.

e XapaKTepUCTUKH aHAIN3aTOPOB;




e 3pUTENbHBIN aHAIM3ATOP YEJIOBEKA U €r0 CBOMCTBA;
e 3BYKOBOH aHAJIN3aTOp YEJIOBEKA;
e 3akoH Bebepa — dexnepa.

Tema 3. CBeenus u3 Teopuu HHPOPMAITUN U UHKEHEPHOU MCUXOJIOTHH.

KonmuectBo nadopmanmu;

dakTopsl, BIUIIONINE HA TIEPepadOTKy HHPOPMAITUU YETOBEKOM;
[Ipumenenue Teopun HHGOPMAITUU B HHKECHEPHON TICUXOJIOTHH;
Cnioco0b1 60pBOBI C M30BITKOM U HEJIOCTATKOM MH(MOPMAIIUH;
OreHka oae3HOCTH HH()OPMAIIUH.

Tema 4. KoMmnbroTepHas rpaduka Kak MHCTPYMEHT MPOEKTUPOBAHUS
unrepdeiica. (OOIIas XapaKTEpUCTHUKA KOMITbIOTEPHOHN I'paUKHU U pa3HOBUIHOCTH
KOMITBIOTEPHOU TpaduKn).

OO611ast XxapakTepUCTUKA KOMITBIOTEPHOU IpaPUKH.
e Ot HacKaJIbHBIX PUCYHKOB — K KOMIIBIOTEPHON aHUMAIINU;
e Knaccudukanus npodseM, CBI3aHHBIX ¢ TpadUUeCKUMU
H300paXKEeHUSIMHU;
e Hamnpagnenus pa3BUTHS U yIy4lIEHUS KOMIIBIOTEPHON TpaduKu.

Pa3HOBUAHOCTH KOMITBIOTEPHOU I'paUKH.
e Pacrporas rpaduka;

Bexrophas rpaduka;

®pakTanbHas rpaduka;

[IBeTOoBBIE MOJIETN U PEXKUMBI;

dopmartsl rpaduyeckux (hausos.

Tema 5. Adbdunnasie mpeoOpazoBaHUs HA MIIIOCKOCTH.

Bpamenue;

Pactsixenue (cxarue);

OTtpaxenue;

ITepenoc (caBur);

OnHOpoAHBIE KOOPJIMHATHI TOYKH;

[IpencraBienue npeodpa3oBaHUil Ha MIIOCKOCTU C TIOMOIIBIO MATPHI] 3-
ro MopsJIKa;

[IpeoOpa3oBanus B TpEXMEPHOM IPOCTPAHCTBE;

e [Ipumepsl npeoOpa3oBaHUiA.

Tema 6. [IpoexTupoBaHue, pacTpOBBIE AITOPUTMBI U OCHOBHBIE AJITOPUTMBI
BBIYUCIIUTEIbHON TEOMETPUHU.
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IIpoexkTupoBanue.

e Buasl npoekTHpoOBaHus;
Oprorpaduyeckue NpoeKIun;
AKCOHOMETPUYECKHE IPOEKIINH;
Kocoyrosbnsle npoeknuu;
[{enTpanpHble (IEPCIEKTUBHBIE) POEKIINH.

PacTpoBbie anropuTMmsl.
o [loHsaTue cBA3HOCTH;
e PacTtpoBoe npenacraBieHue oTpeska. Anroput™m bpesenxeiima.

OCHOBHBIE AJITOPUTMbBI BBIUUCIUTEIIBHOM T€OMETPHUU.
e Ortceuenue otpe3ka. AnroputMm Cazepnenna — KosHa;
e AJITOpUTM ONpEACIICHUS TPUHAICKHOCTH TOUKH MHOTOYTOJIbHUKY
e 3akpacka 00J1acTd, 3aIaHHOM IIBETOM T'PaHULIBI.

Tema 7. 3akpammBanue U yJajJeHUE HEBUAUMBIX JINHUM U IOBEPXHOCTEM.

3akpalMBaHue.
o DyHKIUA 3aKpallliBaHUs,
e MeTo/1 MOCTOSIHHOTO 3aKpallluBaHUs;
e 3akpammBaHue MeTonoM ['ypo;
e 3akpammBaHue MeTojioM DoHra.

VY naneHve HEBUIUMBIX JIMHUW U TTOBEPXHOCTEM.
e [locTpoenue rpaduka GyHKIMH IBYX NEPEMEHHbIX;
e (OTCceyeHue HEMMLEBBIX TPAHEN;
e Anroput™m Pobeprca;
e Aunroput™m Anmnens. KonndecTBeHHass HEBUIUMOCTb.

Tema 8. Y nasnenre HEeBUIUMBIX TPAHEN U T€OMETPUUYECKUE CILTIANHBI.

VY naneHne HEBUAUMBIX TPAHEU.
e MeToa TpacCUPOBKU JIYUEH;
Meron z-0ydepa;
AJNTOPUTMBI YIIOPSIIOUCHHUS;
MeToa NOCTPOYHOTO CKAaHUPOBAHUS;
AnroputMm Baphaka.

['eomeTpuueckue crialiHbI.
o CrmaitH-pyskiuu. Cayuyait 0THON IEpEeMEHHOMT;
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CrutaiiHOBbIE KPUBBIE;
Crinaxusatonue kpusble. KpruBas besbe;
CrutaiiHOBbIE TOBEPXHOCTH.

Tema 9. OCHOBBI Xy10KECTBEHHOI'O KOHCTPYHPOBAaHUS TEXHUUECKUX U3EITHMA
U rpaduvecKkux uHTep(dHencos.

34

3.4.1.

Pa3BuTre TEXHUYECKON 3CTETUKH U XYI0KECTBEHHOTO
KOHCTpyHpoBaHus B Poccuu u 3a pyoexom;

JIn3alH 1 ero 1elu;

OCHOBHBIE PUHLIUIIBI TEXHUYECKOW 3CTETUKH;

DproHoMuKa u ee npoOJeMsl;

[IpuHIUIIBI 1 3aKOHOMEPHOCTH XY0KECTBEHHOTO KOHCTPYUPOBAHUSI;
KoMmIio3unus kak cpefiCTBO BBIPAXKEHUS XY 10)KECTBEHHBIX KAUECTB
bopm;

CpencTBa rapMOHU3aLKMK (POPMBI IPOMBIIIIIEHHBIX 00BEKTOB;
[IpakTHueckue peKkoMeH1alluu 10 MPOEKTUPOBAHUIO TPAPUUECKUX
uHTEp(DelcoB MPOrpaMMHBIX CpeACTB (TeXHONIOTHs «KUBOTO»
uHTep(delica, OCHOBHBIC IPUHLUIIBI TIOCTPOCHUSI UHTEPPENCOB);
[Ipumepsl IpoekTUpOBaHUS rpadUuECKUX UHTEPPENCOB OrepaTopa.

TeMaTnka CeMUHAPCKUX/TIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

CeMuHapCKUE/TPAKTUYECKUE 3aHATHS

IIpakTueckoe 3ansaTue Nel. 3anura nabopatopHoit padboTsr Ne 1.
IIpakTueckoe 3ansaTue Ne2. 3anura 1adopatopHoil paboTsl Ne 2.
IIpakTueckoe 3ansaTue Ne3. 3anura JadopatopHoit padboThr Ne 3.
IIpakTueckoe 3ansaTue Ned, 3anura 1adopatopHoit paboThl Ne 4,
IIpakTueckoe 3ansaTue NeS. 3anura nabopatopHoil padboTsl Ne 5.
IIpakTueckoe 3ansaTue Ne6. 3anura mabopatopHoil padboTsl Ne 6.
IIpakTuyeckoe 3ansaTue Ne7. 3anura JadopatopHoit padboTsl Ne 7.
IIpakTueckoe 3ansaTue Ne8. 3anura 1adopatopHoit padboThl Ne &,
IIpakTueckoe 3ansaTue Ne9. 3amnura 1adopatopHoit padboTsl Ne 9.

3.4.2. JlaGopaTtopHbI€ 3aHATHUS

JlabopaTtopnass padora Nel. «Co3maHue CTPYKTYpHBIX CXEM CHCTEM
yIIpaBJIEHUsI B CpPejie MPOrpaMMHOTIO MmakeTa Visioy.

JlaGopaTopnasi padora Ne2. «['paduueckue mHTEepHpeTaliu Ornepanuii Haja
MHOYKECTBaMH B MakeTe Vision.

JlaGopaTopHnas padora Ne3. «Co3naHue riaHa MOMENISHUS C UCIIOJIb30BaHUEM
OoubnmuoTexu makera Visioy.
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o JlaGoparopnas paGora Ned4. «Co3gaHue MmyapTa YIpaBICHUS YeJIOBEKa-
oreparopa B mporpammuoit cperne SCADA-cuctemsr Trace Modey.
JlaGopaTopHnasi padora NeS. «Tkinter. BBenenue. Bumkets! (1 yacTtb)y.
JlabopaTtopnasi pa6ora Ne6. « Tkinter. Bumxkerst (2 9acTh )».

JlabopaTtopnasi pa6ora Ne7. « Tkinter. Bumxkerst (3 9acTs)».

JlaGopaTopHnasi padora Ne8. «Tkinter. BumxeTs! (4 4acTb)».

JlaGopaTopHasi padora Ne9. «Tkinter. Bumxets! (5 gyacTb)».

3.5 Temaruka KypcoOBBIX IPOEKTOB (KyPCOBBIX padoT)
KypcoBbie paboThI/POEKTHI OTCYTCTBYIOT

4. YueOHO-MeTOAMYeCKOe U HHPOPMALIHOHHOE o0ecrieueHue

4.1 HopmaruBHbie 10KyMeHTHI 1 'OCTb1
He npexgycmoTrpeno

4.2 OcHoBHas JuTEpaTypa

1. Kupunnues b.B. «'paduueckuit uatepdeiic oneparopa: YuedHoe
nocooue.» ['pudh YMO AM. — M.: MI'ITVY, 2012. — 198 c. ISBN 978-5-2760-2142-3.

4.3 JlonmoJiHUTEJbHASI JIUTEPATYPA

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

2. I'puropreBa U.B. «kKomnwsrotepHas rpadgukar
https://e.lanbook.com/book/64224

4.4 DaexkTpoHHBbIE 00pa3oBaTe/IbHbIE PecypChl
1. ABnonun K.C. "I'paduueckuit matepdeiic oneparopa"
https://online.mospolytech.ru/course/view.php?id=10145

4.5 JIMueH3MOHHOEe W CBOOOJHO pacCHpoOCTPaHsieMOe TMPOrpaMMHOe
odecreueHme

1. Microsoft Visio.

2. SCADA Trace mode
3. SolidWorks

4. Inkscape

4.6 CoBpeMeHHBbIE npogeccuoHaIbHbIE 0a3bl AAHHBIX "
nH(GOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI
https://docs.python.org/3/library/tkinter.html
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5. MarepuajJbHO-TeXHHYECKOE o0ecreyeHue

JUJ1st IEKIIMOHHBIX 3aHATHI: ay uTOpUHU Kadeapsl « ABTOMaTUKA U YIIPABICHUE
C IPOEKTOPOM M dKpaHoM: aB2603.

Jliist mabopatopHbIX paboOT: KOMIbIOTEPU3UPOBAHHBIE JIA0OPATOPHBIE KIIACCHI
kadenpsl « ABTOMaTHKA U yIipaBiieHHe»: aB2507, aB2614.

Jist  camocTOsITENbHOM PabOThl  00YyYaIOLIUXCS: KOMIBIOTEPU3UPOBAHHbIE
nabopaTtopHbIe Kiacchl kKadeapsl « ABToMaTHKa U yIipaBiieHue»: aB2507, aB2614.

6. MeToauveckue peKOMeHIAINH

6.1 MeToguuyecKkue peKOMEHIANUM AJIs1 IPenoxaBaTesis mo
OpPraHu3anuu 00y4eHust

OcHOBHOE BHHMMaHHME TIpH NpenojJaBaHuM AUCHMIUIMHBL «['paduueckuit
UHTEpQENC orepaTopa» CIEAYeT yAEIATh U3YUYEHUIO BOZMOXHOCTEN U OrpaHUYECHHIA
yeJoBeKa-oreparopa MO BOCHPUITHIO HHPoOpManuu B TpaduyeckoM  BUJE,
OOBEKTHBHOM OLIEHKE €ro JeATEIbHOCTH, a TaKXe NPUMEHEHUIO IPUHLHUIIOB
KOMITO3UIIMM M TEXHUYECKOW 3CTETHKH, METOJOB W AITOPUTMOB KOMIIBIOTEPHON
rpaduku mpu co3gaHuM rpaduyeckux HHTEpdeincoB. s akTUBH3AIMKM y4E€OHOTO
npouecca Mpu U3yYE€HUU JAUCUUIUIMHBI 3QQEKTUBHO NMPUMEHEHHUE NMPE3EeHTAlUil 10
pa3IUYHBIM TEMaM JIEKIIUM.

JInst npoBeaeHus 3aHATUI MO JUCIUIUIMHE UCTIONb3YIOTCS CPEACTBA OOYUECHMS:

® JJIEKTPOHHBIE O00pa3oBaTEIbHBIE PECYpPChl, YUYEOHMKH, TEKCTbl JIEKUUN C
WUTIOCTPALMSIMU U aHUMAIMeH, TPOMEXYTOUHOE U UTOTOBOE TECTUPOBAHUM;

e BEKTOpHBII rpaduueckuil pegakrop MS Visio;

e nporpammublil makeTr SCADA Trace mode;

e [porpamMMHbIi nmaket Spyder;

6.2 Meroguuyeckue yKasaHus AJ1s1 00y4AIOIIMXCH 110 OCBOCHUIO
AUCHUTIIMHBI

Ay,Z[I/ITOpHaSI pa60Ta 10 AUCHUIIIIMHEC BBIIIOJIHACTCA Ha y‘IC6HBIX 3aHATHUAX I10[]
HCTIOCPCACTBCHHBIM PYKOBOJACTBOM IIPCIIOAABATCIIA U 110 €0 3a1aHUIO.

CamocrosiTenbHast paboTa SBISAETCS OJHUM W3 BHJIOB YUEOHBIX 3aHATUN. [lenb
CaMOCTOATENILHON paboThl — TMPAKTUYECKOE YCBOCHHUE CTYJCHTAMH BOIIPOCOB
aBTOMATH3allMM YIPABJICHUS XU3HEHHBIM IHMKIOM W3S, pacCMaTpUBAEMbIX B
MPOLIECCE U3YUCHUS TUCIUILIINHBL.
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CamocrosiTennbHasi ~ paboTa  BBIMIONHSETCS  CTYJCHTOM IO
Mperno/iaBaresis, Ho 0e3 ero HeMOCPEACTBEHHOTO YUaCTHSI.

3amaun caMOCTOATEILHON pabOThI CTYICHTA:
® pa3BUTHE HABBIKOB CAMOCTOSATEIHLHON yueOHOU paboThI;
® OCBOCHHE COJICPKAHUS TUCIUTIIIUHBI;
e yriyOJleHue COACpKAaHUST U OCO3HAHUE  OCHOBHBIX
JUCHUTLUIAHBL;

3aJaHUIO

MOHATHI

¢ HCIIOJIb30BAHHC MATCpHaAJla, CO6paHHOFO N TIIOJIYYCHHOIO B XOIC
CaMOCTOSITCIIbHBIX 3aHSTUM JJIA B(l)(i)GKTHBHOﬁ IMOATOTOBKH K 3a4CTYy.

Bubl BHeayAUTOPHOM caMOCTOSITEILHOM PaOOTHI:
® CaMOCTOSITEIbHOE U3YYEHHE OTACIIBHBIX TEM JTUCIUILINHBI,
® TOATOTOBKA K JIEKIIMOHHBIM 3aHSTUSIM;
® [IOATOTOBKA K JIAOOPAaTOPHBIM paboTaM;
[ ]

IIOATOTOBKA K ITPOMCIKYTOYHOMY U HTOI'OBOMY TCCTHPOBAHUIO.

JUJ1s1 BBINOJIHEHHUA JIFOOOT0 BUA CAMOCTOSITEIbHOM padOThl HEOOXOAMMO MPOUTH

CIeayromue sTalibl:

¢ OIIPCACIICHUC LCIIN CaMOCTOSITSIILHOM pa6OTBI;
KOHKPCTU3allUA MO3HABATEILHOU 3aJa4u,
CaMOOIICHKA 'OTOBHOCTH K CaMOCTOSITEJIbHOM pa60Te;

IUTAaHUpPOBaHUE  PabOThl  (CaMOCTOSITENIbBHOW WM C
penoaaBaTesis) Hajl 3aIaHUEM;

BBIOOp aJI€KBATHOTO crtoco0a JAEHCTBUA, BEYIIETO K PEIICHUIO 3aa4H;
ITOMOILBIO

® OCYIIECTBIICHHE B IIPOIIECCE BBIOJIHEHHUS CAMOCTOSTEIHLHON padoOThI
CaMOKOHTPOJIS (MMPOMEXYTOYHOTO U KOHEYHOT0) Pe3yJIbTaTOB pabOThI U

KOPPEKTUPOBKA BBHITIOJTHEHUS PAOOTHI.

7. DOoH/ OLICHOYHBIX CPEICTB

B mporecce oOyueHuss B TeUEHHE CEMECTpa MCIHOJIB3YIOTCS OIICHOYHBIC
CpElICTBA TEKYIIEro KOHTPOJSA YCHEBAEMOCTH M IIPOMEXKYTOUYHBIX ATTECTAIlHM.
[IpumeHstOTCST CleayIomue OICHOYHBIC CPEJCTBA: TECT, 3aluTa Ja0OpaTOPHBIX

pabor, 3a4€T.

OO6yuenue no gucuuruinHe «I'paduyeckuii uHTEpPEiic oneparopa» HaIpPaBICHO

Ha (OpPMHUPOBAHUE Y OOYJAFOIIUXCS CIEAYIOIMX KOMITETCHITUM:

Koa n HauMeHOBaHHe KOMITETEHIIUH NHaukaTopbl 10CTHIKEHU S
KOMIIeTEeHIINH

[TK-3. Cniocob6en ocymectBisaTs noarotroBky | MIIK-3.3. Bnageet meTonamu u

K BBIITYCKY IIPOEKTa aBTOMaTU3UPOBAHHON TEXHOJIOTHSIMU TTPOEKTUPOBAHUS

CUCTEMBI YIIPaBJICHUS TEXHOIOTUUESCKIUMHU aBTOMATU3MPOBAHHOW CUCTEMBI YIIPaBJICHUS

MpOLECCAMU TEXHOJIOTMYECKUMU MPOLIECCAMU B
CIIENUATTU3UPOBAHHBIX MPOTPAMMHBIX
CpEACTBAX.
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7.1 MeToabl KOHTPOJISI U OLlCHUBAHUS Pe3yJIbTATOB 00y4eHHA

IIpencrasienue
No HaumenoBaunue K pel
0 paTkas XxapakTepHCTHKa OLIEHOYHOTO OLIEHOYHOTO CPEICTBa
OC |0LIEHOYHOIOCPEACTBA cpencTBa 5 BOC

CucremMa CTaHIApTU3UPOBAHHBIX 3aJaHUM,
Tect MO3BOJIAIOLIAs aBTOMAaTU3MPOBATh ®OH/T TECTOBBIX
(T) [pOLIEAYPY M3MEPEHHs] YPOBHS 3HAHHN H 3a1aHui

YMEHUI 00yYaroIerocs.

CpencTBo MPOBEPKH YMEHUW U HABBIKOB
MPUMEHSATh TIOJYYCHHBIC 3HAHUSA JUIS | 3aJaHus JJIs 3aIIUThI
peIIeHUsT  MPAKTUYECKUX  3aJad  C | JIabopaTOpHBIX paboT
[MOMOIIIbI0 HHCTPYMEHTAIBHBIX CPEJICTB.

2 3JIP

7.2 IIkana u KpUTEepUU OLICHUBAHMUSA Pe3yJIbTATOB 00y4YeHUSI

DopMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

O0s3aTeILHBIMU YCJIOBUSIMHM TOATOTOBKHM CTYACHTA K IPOMEKYTOYHOMH
aTTecTalMy SBJISIETCS BBINOJIHEHWE M 3alluTa CTYJEHTOM JabOpaTOpHBIX padoT,
IpeIyCMOTPEHHBIX padouell mporpaMMoi M MPOXOXKAECHUE BCEX MPOMEKYTOUHBIX
TECTOB HE HMXKeE, 4yeM Ha 70% NpaBUIbHBIX OTBETOB. I [pOMEKyTOUHBIE TECTUPOBAHHUS
MOT'YT IPOBOJUTCS KaK B Ay IUTOPUU Y HUBEPCUTETA IO KOHTPOJIEM IIPEIOAaBaTes,
TaK U B IMCTAHLIMOHHOM (popMaTe Ha yCMOTPEHUE MPEnoJaBaTes.

[IIkajaa oueHNBaHUSA Onucanue

Breimonnenst  Bce  BHABI  yueOHOM  paboTHI,
IpeayCMOTpeHHBIE paboueld mporpammoi. CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHH,
HaBBIKOB TPUBEACHHBIM B TaOJUIlaX IOKa3aTeseH,
. omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, yMeHmMI/IV,
HaBBIKAMHU, TTPUMEHSIET UX B CUTyallMsIX IMOBBIIICHHON
cinoxHocTd. [lpu 3TOM MOTYT OBITH JOMYIICHBI
HE3HAUNTEIbHBIC ONIMOKW, HETOYHOCTH, 3aTPYIHCHUS
IpU aHATUTUYECKUX ONEpalusix, NEPeHOCE 3HAHUU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHIAPTHBIC CUTYAllUU.
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BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
MpeIyCMOTpeHHble  yueOHbIM  minaHoM.  CTyaeHT
X JEMOHCTPUPYET HEIOJIHOE, MPaBUIBHOE COOTBETCTBHE

R 3HaHWI, YMEHUH, HABBIKOB MPUBEJICHHBIM B Ta0IMIaX
nokaszarenei, J100 eciy Mpu 3TOM ObUIN JOMYIIEHBI 2-

3 HCCYHICCTBCHHBIC OITOKH.

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
OPEeIyCMOTPEHHbIE  yueOHbIM  IIaHOM.  CTyAeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHUH, B KOTOPOM
Y IOBIIETBOPUTEIBHO
OCBEILlCHA OCHOBHas, HauOoyiee BaXkHas 4YacThb
Marepuaia, HO IPU 3TOM JOMYIIEHa OJHA 3HAUUTEJIbHAS

ONnMMOKa WJIM HETOYHOCTb.

He BoimosiHeH oauH uitu 6oJee BUIOB yueOHOU paboThI,
MPEAYCMOTPEHHBIX  y4eOHbIM  TmaHoMm.  CTyaeHT
JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHHM,
YMEHUH, HABBIKOB TPHUBEACHHBIM B  TaOIMIIAX
HeynoBneTBopuTenbHO | mOKa3aTenel, JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH,
MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB TIO
psy TIoKa3aTtesneH, CTyIeHT UCTIBITHIBAET 3HAUUTEIbHBIC
3aTpyAHEHUS TIPU  ONEPUPOBAHMHM  3HAHUAMH H
YMEHUSIMHU TIPU X NEPEHOCE Ha HOBBIE CUTYAIIUH.

7.3 OueHouyHbIe CpeaCTBA
7.3.1. Tekyuuii KOHTPOJIb

Tekylmunii KOHTPOJIb BKIIFOYAET MPOXO0KICHUE MPOMEKYTOUHBIX TECTUPOBAHUM
o pasjienaM JAWCHMIUIMHBI M 3alMTy JabopaTopHbiXx padoT. [IpomexyTouHbie
TECTUPOBAHUA pPa3MEUIEHbl B COOTBETCTBYIOILEM KypCe€ CUCTEMBI IHUCTAHIIMOHHOTO
oOyuenust YHuBepcuteta. [IprMepbl BOIIPOCOB TECTUPOBAHUS MPECTABICHBI HUXKE.
OTueTsl 110 JTAOOPaTOPHBIM pabOTaM Pa3MEIIAIOTCS CTYIEHTaMU B COOTBETCTBYIOLLIEM
Kypc€ CHUCTEMBbI JHUCTAHIIMOHHOTO 00yuyeHusi YHuBepcutera. Jljisi MOATOTOBKH K
TECTUPOBAHUIO CTYAEHT MCIOJIb3YET JEKIIMOHHBIN MaTepral.

Pe3ynbrarhl TEKylIero KOHTPOJIA MOTYT OBITb  HMCIOJB30BAHBI  IPHU
IIPOMEKYTOYHOMN aTTECTALNH.

[TprumMepbl BOITPOCOB TECTUPOBAHUSA (YACTBh):
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Bompoc Nel
Kakue ocHOBHBIE LIBETA UCIIONB3YIOTCA B MOJen RGB?

e benbli, YepHbIM, CEpbI

e KpacHbll, 3€JIeHbIN, CHHAN ~ +

e ManuHOBBIN, TOTyOOH, KEITHIN

e  MaMHOBBIN, rOTyOOH, )KEITHIN, YEPHBIH
e KpacHblil, CHHUH, KEITHIN

e KpacHslil, 3€JI€HBIN, CHHHUMN, YEPHBII

Bomnpoc Ne2
Kakune ocHOBHBIE 11B€Ta UCTIONB3YIOTCA B Mojen CMYK?

e beblid, YepHBIN, CEPhIN

e KpacHslil, 3€JI€HBIN, CHHUI

e  MaMHOBBIN, rOTy0OH, )KEITHIN

e MaiuHOBBIN, rOTyOOH, KENTHINA, YEPHBIN  +
e KpacHsblil, CHHUH, KEATHIN

e KpacHblil, 3eJI€HbIN, CHHUH, YEPHBIN

Bomnpoc Ne3
Bri6epute npaBuiibHOE onpesenenue: [{BeToBas manutpa — 9310...

Habop 0CHOBHBIX IIBETOB B IIBETOBOM MOJI€NH
MaccuB, B KOTOPOM KaKJIOMY 3HAYCHHIO 1[BETa OTBOAUTCS | OUT mamsITH

MaCCI/IB, B KOTOPOM KaXK/IOMY BO3MOKHOMY 3HAYCHUIO ITUKCCIISA COOTBCTCTBYCT
3HA4YCHHUE [IBETA T+

COBOKYHHOCTB BCCX BO3MOIKHBIX IIBETOB AJIA AAHHOI'O MOHHTOPA

[TonsaTHE, OTHOCAIIEECS K )KUBOITMCH, a HE K KOMITBIOTEPHOU rpaduke
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Bomnpoc Ne4
KakoB quana3oH 3Ha4eHUN 11 KOMIIOHEHT 1[BETA, €CJIU JUISl XPAaHCHUS KaX01

U3 KOMIIOHEHT LBETA MPEAYCMOTPEHO N OUT MAMSITH?

=

. .2

VS

° 0, 2n_1] +

.0, 3

e lo. 2]
Bomnpoc Ne5

Moxno 1 nepevitu ot mogenu RGB k moxgenmn CMY 1 eciii MOKHO, TO Kak?
Monens RGB no6aButh k 6e10My

Henp3s

Mogens RGB n106aButh K 4epHOMY

Moxenbs RGB Brruects u3 6emoro  +

Monaenb RGB BbeIyecTh U3 4€pHOTO

7.3.2. Ilpumepsl BOIIPOCOB ISt 3aIUTHI 1a00paTOPHBIX paboT

. Kakue pabouune naHenu OTKpBITHI IIPH 3aITycKe Mporpammel. Kak moakItounTh

HOBYIO MTaHEJNb?
Uro nmoxpazymeBaercs noj padounm mctoM u moj Ctpanuneit (Page). Uem
OHM OTJIMYAIOTCS APYT OT aApyra?

. Kakue netictBus He0OX0aUMO clienaTh, 4TOOBI paboumii McT umen ¢popmar

A3 ¥ rOprU30HTANIBHO BBIBOAWIICS HA NeYaTh Ha Jucte A4?
Kakumu cBoiicTBamu o0saiaet uaMeHsieMblit 00bexT? [IpuBectu nprumepbl
U3MEHSIEMBIX 00bEKTOB.

. Uto Takoe anroputM, O10K-cxema aaroputMa. Kakumu cBolicTBaMu 001a1aeT

anroputM?
Yro Takoe coenuHUTENb. 11 4ero OH He0OXOAUM U T/Ie IPUMEHSIETCs?
Kak ocymiectisiercs moanuch 00beKToB B Visio?

. Yto moHMMAaeTCH o] MHOXKECTBOM B Vis10?
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9. Kaxkwue neiicTBus HEOOXOUMO MPOU3BECTH HAJT 00BEKTaMU, YTOOBI HAJl HUMHU

MO>KHO OBILIO OCYHICCTBJIATH JIOTUUCCKUC onepauI/m?

10.3anumuTe Morudeckue BeipaxkeHus g onepanuii Combine u Fragment.

11.Kakue uHCTpyMEHTBI OB IPUMEHEHBI IIPU CO3AHUH MPOCTOU MOEIN?

12.3a uto oTBevaeT napameTp BumkeTa Button: command?
13.3a uro orBevaet nmapameTp BumkeTa Button: compund?
14.3a uro oTBevaeT nmapamerp BupkeTa Button: cursor?
15.3a uto oTBewaeT mapameTp BuKeTa Button: image?
16.3a uto oTBewaeT mapameTp BumkeTa Button: pading?
17.3a uyTo oTBevaeT napameTp BuKeTa Button: state?

18.3a uyTo oTBewaeT napamerp BuKeTa Button: text?

19.3a uro oTBevaet nmapameTp BukeTa Button: textvariable?
20.3a yto oTBeyaeT mapameTp BukeTa Button: underline?
21.3a yto oTBevaeT mapameTp BumkeTa Button: width?

7.3.3. IIpumepsl BOIIPOCOB 71 MPOMEXKYTOUHOM aTTecTaluu

JluHaMuyeckue XapakTepUCTHKHU niepepadoTku undopmarmu Y-O

YenoBek-onepaTop Kak 3BeHO cuctembl yrpaiienus (CY)

PexxuM cliesxeHus ¢ npeciaeioBaHuEM

PexxuM cliesxeHus ¢ KOMIeHcauen

briok-cxema py4HOTO ynpaBieHUs TUHAMUYECKUM 00BEKTOM

brictpoaeiictBue CY ¢ yueTom denoBeueckoro akropa

. KBazununeitnas nepegaTounas (yHKIUS YeI0BEKa-omneparopa

10 Cencopnsiit Bxoa Y-O

11.ITepepaboTtka undopmanuu Y-O

12.MoropHsrii Beixon Y-O

13.Bune! peakunii H-O

14. Tounocts Y-O u ee BausiHre HA TOUHOCTH CY

15.AnropuT™ aHaiau3a U KOHTPOJIs ook Y-O

16.Crnioco6s1 moBbItieHUs: TOUHOCTH Y-O

17.HagexHOCTh, pabOTOCTIOCOOHOCTh,  MOMEXOYCTOMYMBOCTh U
xapakrepuctuku Y-O

18.Crioco05!I noBeIIeHNs HagexkHocTH Y-O

19.YHuBepcanbHble XapaKTEpUCTUKNA aHAIN3AaTOPOB YEJIOBEKA

20.3puUTeNbHBIA AHAIM3ATOP YEJIOBEKA U €r0 XapaKTepUCTHKU

21.0co6eHHOCTH IIBETOBOTO BOCIIPUSTHS YeIOBEKa

22.Kparkasi XapakT€pUCTHUKA JPYrUX aHAJIM3aTOPOB  YEJOBEKa
3pUTENIHHOTO)

23.0OcCHOBHbIE MPUHIIMIIBI U 3aKOHOMEPHOCTH MPOMBIIIUIEHHOTO AU3aiiHa

I R

[IpoGnembl nonyueHus U nepepadoTKu HHGOPMAITUU B CUCTEMAX C YEJIOBEKOM
DOHTponuiiHbIe OIleHKU KoJmdyecTBa nHGopmarmu. dopmyna [llenHona

apyrue

(kpome
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24 . KoMIo3u1us B CUCTEMAX C YEJIOBEKOM, €€ OCHOBHEIC BHIbI

25.0OCHOBHbBIE TPUHIMUITBI KOMIIO3UIUHU NIPH NPOeKTUpOoBaHUHU CY ¢ 4eToBEKOM

26.CpenctBa rapmoHu3anuu (GopMbl pu npoektupoBanuu CVY ¢ yenoBekoM

27. TeXHONOTHS «KHUBOTO UHTEpPeiicar

28.0OCcHOBHBIE TPUHIUIIBI POSKTUPOBaHUS Tpaduueckux nHTephencon

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

30.ITpumepsr  coBpemenHbix SCADA-cucreM s co3faHus UHTEpQeEncoB
oreparopa

31.Knaccudukarus npobiiem o06paboTku HHPOpMAILMK, CBI3aHHONH C MOHUTOPOM

32.Conepxanue npoobsieMbl paco3HaBaHUs U300paKEHHM

33.Conepxanue mpoOieMbl 00pabOTKH N300paKeHU

34.Conepxanue npoodsieMbl KOMIIBIOTEPHOM Tpaduku

35.HamnpaBnieHus pa3BUTHS KOMIIBIOTEPHOUN rpaduKku

36.PactpoBas rpaduka. [IpeumyiecTBa 1 HEIOCTATKU

37.0cHOBHBIE TOHATHUS U omnpenenenus. Pazpemenue. ['myouna usera. L{BetoBas
najauTpa

38.Bekropnas rpaduka. [IpenmyiecTBa U He1OCTATKU

39.Tumb! nzobpaxxenuit. YepHo-0esbie MTPUXOBBIE H300pAKEHUS

40.Tunbr nzobpaxkenuit. ['pamannn ceporo npeta (Grayscale)

41.Tuns! nuzobpaxkenunii. UunexkcupoBannsbiii 1BeT (Indexed Color)

42.11setoBas moaeiabr RGB. Pexxum True Color

43.11seroBsie Mmoaenu CMY u CMYK, HSB u HSV

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

45.Buneonamsrts. [londarue BuaeoCcTpaHUIIbI

46.Adpdunnbie npeoOpazoBaHUs Ha IJIOCKOCTU. OMHOPOAHBIE KOOPJUHATHI.
[ToBopoT, macirabupoBanue. Matpulibl npeoOpa3oBaHUI

47.Adpdunnbie npeoOpazoBaHus Ha IUJIOCKOCTU. [Ipumep omucaHusi CIIOXKHOTO
npeoOpa3oBaHusl Ha TIOCKOCTH

48.Addunnple MpeoOpa3zoBaHKs Ha IIOCKOCTH. OTpakeHue, cIBUT. MaTpuiipl
npeodpa3oBaHUMA

49.Adbdunnsie mpeoOpa3zoBanus B mpocTpancTse. [loBopor, MaciiTabupoBaHue.
Matpuiipl mpeoOpa3zoBaHUi

50.A¢dunnbie mpeobpa3oBaHusi B MPOCTpaHCTBE. [Ipumep ommcaHusi CIONKHOTO
npeo0pa3oBaHus B MPOCTPAHCTBE

51.Knaccudukaruss BUJIOB MpoeKkTHpoBaHUs. llapaienbHble W IEHTpaIbHBIC
MPOCKIIUU

52.ITapannensHoe npoektupoBanue. Oprorpaduyeckas npoekusi. KocoyronapHbie
MPOCKIIUU

53.I1apannenbHoe NPOCKTUPOBAHUE AKCOHOMETPUUECKUE MPOCKIINU

54.1lepcneKTUBHBIE TPOEKIINHU

55.ITapameTprueckoe 3aaHUE TIEPCIIEKTUBHOMN MTPOCKIIUU

56.IloHATHE TOUKH cXOla
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5’7.PactpoBbie anroputMsl. [loHsTre cBs3HOCTH

58.PactpoBoe npencrasieHue orpe3ka. Anroput™ bpesenxerima
59.01ceuenue otpeska. Anroputm Cazepaenna-Kosna

60. AsropuT™ onpeaeaeHuss IPUHAIIEKHOCTH TOUKA MHOTOYTOJIbHUKY
61.Anroput™ 3akpacku 00JaCTH, 3aJaHHON LIBETOM I'PaHUIIbI

62.VY naneHue HeBUIUMBIX JIMHUI U TOBEpXHOCTEN. OTCeUeHNE HE JINLIEBBIX IPAHEN
63.Y najieHre HeBUIUMBIX JTUHUN. AnroputMm Pobeprca

64.Y naneHre HEeBUAUMBIX JUHUN. AITOpUTM ANnens

65.Y najyieHne HeBUIUMBIX TpaHeil. MeTtona Oydepa riryOuHbI

66.AJropuT™M yNoOpsIIOUEHUS: COPTUPOBKA MO TIyOuHe

67.AAropuT™ yNOPSIIOYEHUS: JTBOMYHOE pa30MEHUE IPOCTPAHCTBA

68.Y nanenue HEBUAMMBIX JIMHHUI U IOBEpXHOCTENH. AnroputMm BapHaka
69.Duznueckre OCHOBBI 3akpamBanusl. OyHKINS 3aKpALIHBAHUS
70.Anroput™ 3akpacku no merony I'ypo

71.Anroput™m 3akpacku o merony Ponra

72.I'eomerpuueckue crutaiiibl. CritaitH-pyHKIUY B CIy4Yae OJIHOM NepeMEHHOM
73.Crnaxusaroniue kpusbie. Kpusas besbe

74.CrunaiiHOBBIE IOBEPXHOCTHU



