MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOU ®EJIEPALIN
DenepanabHOE rOCYAApCTBEHHOE O10/DKETHOE 00pa3oBaTeIbHOE YUPEKICHUE
BBICIIIETO MPO(eCCHOHATBHOTO 00pa30BaHuS
«TOMCKWI I'OCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM YITPABJIEHUS U PAJIMODJIEKTPOHHUK»

(TYCVYP)
)/. i YTBEPXK/IAIO
POpeKTOp 1o yuebHoii padore
[ AN I.E.Tposin

S OF 2016

PABOYAS IPOTPAMMA YYEBHOM JUCHUATIJIAHBI

«CHCTeMbl TEXHUYECKOTO 3pEeHUSI»

YpoBenb 0cHOBHOI 00pa3oBaTe/IbHOI nporpaMmmbl bakanaBpuat

Hanpagienue noaroroeku 15.03.06 «MexarpoHuka u poGOTOTEXHHKA»

Ipodunapr «KoMnproTepHble TEXHOIOIHU YIIPABJICHUS B MEXaTPOHUKE U POOOTOTEXHUKE»
®opma o0yueHust OUHas

Pakyabrer OUT (DakynbTeT HHHOBAIIMOHHBIX TEXHOIOTH)

Kadeapa YU (YnpasieHne MHHOBAILIHSIMH)
Kype 3 Cemectp 5

Yuebuplii muian nadopa 2013 roga u 2014 roaga

Pacnipe/ienienne paGoyero BpemMeHu:

— « e - w ©° ~ ® =

E|IEIE|IEIE|EI|E|E|S g

Ne Buael yuednoii padorsi g g g g g g g g ‘q;a =

= = = = = = = = -] =

) 7] (7} o o < < 9 =

Q Q ] o Q Q &} &} =
1. | Jlekuuu 18 18 4acos
2. | JlaGopaTopubie paboTbi 4acoB
3 IIpakTHYeCKHe 3aHATHS 36 36 4acos
4. | Kypcosoii npoext/padora (KPC) (ayanropnas) 4acos
5. Bcero ayauTopHBIX 3aHATHI (Cymma 1-4) 4acoB
6. N3 HHX B HHTEPAKTHBHO# opme 16 16 | 4acos
[ 7.| CamocrosTensnas pabora cryaentos (CPC) 90 9( | uacos
8. | Bcero (6e3 sx3amena) (Cymma 5,7) 144 144 | vacos
9. | Camoct. paboTa Ha NOATOTOBKY, CAAYY K3aMeHA 36 36 | uacos
10 Obwas Tpyaoemkocts (Cymma 8,9) 180 180 | wacos

(B 3a4eTHBIX eAHHHLAX) 5 5 3ET

3auyer _HET cemecTp Judd. 3auer _Her cemecTp
IKk3amen _S cemecTp
Tomexk 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps

npotokon Ne 13 ot « 29 » 4 2016 1.

Pabowass mporpamMma cocraBiieHa ¢ ydeToM TpebGoBaHuii ['ocyaapcTBEHHOro 00pa3oBaTeIbHOIO
cranyapra Belcuiero obOpazosanus (I'OC BO) mo wnanpasinenuio 15.03.06 «Mexarponnka u
poboTorexnuka» Ne206 yreepkaenHoro 12.03.2015 r., paccMoTpeHa W yTBEpK/JI€HAa Ha 3ace/laHuH
xadenpel YU « 29 » ampenast 2016 r., nporokos Ne 13.

PazpaboTuux

JoueHT kabeape YU

i

M.E.AHTUIIUH

(romxHOCTS, Kadeapa)

(®.M.0.)

/" (MOAMKCE)

PaGouast mporpamma coryiacoBasa ¢ GaxyJibTeToM, IpOGHIHPYIOLIEH U BBITyCKaroIeh

Ka(benpaMu CIICIHAJIBHOCTH.

3aB. Kadenpoii

Y PaBJICHUC HHHOBAIIUAMU

7 // =

[".H.HapumaHoBa

(noanues) (P.H.0.)
() o
Jlexan OUT LN [".H.Hapumanosa
(nmoanuces) (P.HO.)

JIKenepThi:

_TYCYP, ®UT, kad.VU JIOLIEHT W.H.HDOGOT

(mecTo paboTsi) (3aHMMaeMas J10JKHOCTE) (MHHLMaBL, Gamuins)
_TVCYP, DUT. xadh.VU __tnpodeccop A.U.Conpnaros

(mecTo paboThi)
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]_le.]'llfl H 3a1a4Y4 JUCHUIIJINHBI:
HGHB OCBOCHHUA JUCLHMIIIIMHBI. OCBOUTH 0a3oBbIC OPUHOUIIBI TOCTPOCHUA CHUCTCMbI

TEXHUYECKOTO 3PCHHSI.

3a1a4uu JUCIUTUTHHBI:
1) ITo3HaKOMHUTH OOYYAIOIIMXCS C APXUTEKTYPOH CUCTEMbI TEXHUYECKOTO 3PCHUSI.
2) OcBoutb 0a30BbIC METOIBI OOPAOOTKU H300paKECHUSI.

3) HayLII/ITI)CSI CaMOCTOATCIIbHO pe€IIaTh 3aga4u, CBA3aHHBIC C TCXHUYCCKUM 3PCHUCM.

2. MecTo aucuMiiiumHbl B cTpykrype OOIIL:
Hucnummuaa b1.B.OJ1.18 «Cuctema TEXHHUYECKOTO 3pPEHHUS» OTHOCHTHCS K BapHATHBHOMN

YaCcTH IUKJIA TUCHMIUIMH. J{JI yCHEIIHOr0 OCBOCHUS AMCLUUIUIMHBI CTYJEHTY HEOOXOAUMO YCIEUIHO
ocBouTh Kypcbl «Hpopmaruka», «Martemaruka», «®Dusnka», «AJITOPUTMUUYECKHE SA3BIKM U
[IpOrpaMMHpPOBaHUE» M3 OCHOBHOW 0Opa3oBaTeNbHOW MpOrpaMMmbl OakajaBpuaTa, UMETb HaBBIKU
paboTbl ¢ omnepaunoHHo cuctemoil Windows Ha ypoBHe mosib3oBaTens. llomydeHHble 3HAHUSA U
HaBBIKHM TIOJIE3HBI NMPH OcBoeHWM aucuuiumH «L{udpposas obpaborka curnanoBy», «lIporpammnoe
o0ecriedeHne MEXaTPOHHBIX M POOOTOTEXHHUYECKHX cucTeM», «l[IpoekTupoBaHHE MEXaTpOHHBIX M
POOOTOTEXHUYECKHX CUCTEM», & TAKXKe JJIsl CO3/IaHHsI CUCTEMbl TEXHUYECKOT0 3pEHUs B X0JIe HAy4HO-
UCCIIEI0BATEIbCKON MIIM OINBITHO-KOHCTPYKTOPCKOM paboThI CTYIEHTOB.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI:

[Ipouecc n3yueHus: AMCUUILIIMHBI HAIIPaBJieH Ha (OPMHUPOBAHUE CIAEAYIOLIUX KOMITETEHIIHI:

1) crmocoOOHOCTBEO ~ COCTaBIATH ~ MAaTEMAaTHYeCKHE  MOJCIM  MEXaTPOHHBIX |
POOOTOTEXHUYECKUX CHCTEM, HUX TMOJCHUCTEM U OTHAEIbHBIX DJIEMEHTOB U MOJIYIEH,
BKJTFOYAsT nH(GOpPMAaITMOHHBIE, INEKTPOMEXaHUIECCKHE, THJIPaBIHYECKHC,
ANEKTPOTUPABINYECKUE, DJEKTPOHHBIE YCTPOMCTBA M CPEICTBA BBIYUCIUTEIHHOM
texuuku ([TK-1);

2) CmocoOHOCTRIO pa3pabaThiBaTh MPOrpaMMHOE obecredeHre, HeoOXOqUMOoe IS
00paboTku wWH(OpPMAIUM U YIPaABICHUS B MEXATPOHHBIX M POOOTOTEXHUYECKUX
cHCcTeMax, a TaKke Ut ux npoekrtuposanus (ITK-2);

3) cmocoOHOCThIO — pa3pabaThiBaTh  AKCIEPUMEHTAIBHBIE  MAKeThl  YIPABJISIONIMX,
MH(OPMALIMOHHBIX U MCTIOTHUTEIBHBIX MOAYJIEH MEXaTPOHHBIX U POOOTOTEXHHUUECKUX
CUCTEM U TIPOBOJUTH WX OKCIEPUMEHTAIBHOE WCCIEAOBAHUE C MPUMEHEHHEM
COBPEMEHHBIX HH(pOpPMaIHOHHBIX TexHoorui (ITK-3);

B pesynprare n3y4eHus: AUCIUTUTNHBI CTYIEHT TOJKEH:

3namp: o0mmye CTPYKTYpY CHCTEMBI TEXHHYECKOTO 3pEHHs, KOHBEPCHU I[BETOBBIX IPOCTPACTB,
6a30BbIe METO/1bI 00PabOTKU LU(POBBIX N300PAKESHUH.

Ymems: nporpammupoBath, BEpUPHUIUPOBATH, OLICHUBATH TIOCTOBEPHOCTH MOIYUYEHHBIX PE3yIbTATOB.
Bnaodems:  cpeactBamMM  MaTeMaTHMYeCKOTO  MOJEIMPOBAHMS,  HaBblkamMH  pabOTBl €O

CIICHUAIN3UPOBAHHBIMUA ITPOTPaAMMHBIMHA CPEACTBAMMU.
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4. O0beM TUCHMILIMHBI M BUbI Y4eOHOH padoThI

OO01mmast Tpy10€MKOCTh TUCIUTUTHHBI COCTaBIISICT 5 3QYETHBIX €IUHUIBI.
Bun yae6HOI paboTht Bcero CemecTpsl
4acoB 5 6 7 8

AynuTOpHBIe 3aHATHS (BCEro) 36 36

B tom uncie: - - - -
Jlexrm 18 18
JlabopaTopusie pabots! (JIP)
[Tpaxtnaeckue 3ausaTus (I13) 36 18
Cemunapsi (C)
Komnoksuywmsi (K)

Kypcogoit mpoekt/(paboTa) (aynuTopHas Harpy3ka)

Jlpyaue 8udwvl ayoumopHroii pabomoi

CamocTosiTe1bHasi padoTa (Bcero) 126 36

B ToMm uucne:

KypcoBoii mpoekr (padoTta) (caMoCTOsATEIbHAS
pabota)

PacuerHo-Tpaduyeckie paboTh

Pedepar

Jpyeue udvl camocmosmenvholl pabomul

By npoMexxyToyHO# aTTecTalyu (3a4eT, SK3aMeH) 36 9K3
O6111as TPYZA0EMKOCTh Yac 180 180
3auyetHele Enmaniel TpynoeMKocTH 5 5

5. Conep:xkanue QU CHUTITTHHBI

5.1. Paznesnl JUCHUILIMH U BUABLI 3aHATHNA

Ne HaumeHnosanue paszaena Jlex. JIP I13 CPC | Bcero OK,
TUCIIAILINHEI 4ac. Jac. yac. yac. yac. OIIK,
n/m
I1K
1. | ApxuTekTypa CUCTEMBI 4 4 18 26 I1K-3
TEXHUYECKOT'0 3pEHUs
2 | Ilpencrasiienue, CTPyKTypa, 6 8 34 48 IK-1
KOHBepcHsl IU(PPOBBIX
M300paKeHU
3 | Metoasl 06paboTKH IUPPOBBIX 8 24 38 70 [K-2
M300paKeHUI
5.2. Conep:xanue pa3ies10B JMCUMILIAHBI (110 JIEKIUSIM)
No HaumenoBanue ConeprxaHue pas3iesioB Tpymoem | ®opMupyembie
H/H pa3aeiaoB KOCTb KOMIICTCHIIN
(gac.)
1. | Apxutektypa [Tonsitue Texuuueckoro 3peHus. Cepbl 4 IK-3
npuMeHeHus. [IporpamMMHO — anmnapaTHble
CHUCTEMBI
KOMIIOHEHTHI CUCTeMbI. DU3ndecKne
TEXHUYIECKOTO MPUHIUIIBI, HA KOTOPBIX OCHOBAaHA CUCTEMA.
3peHHs
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2. | llpencraBnenue, | OcHOBHbIE pOpMATHl XpaHEHUS HUPPOBBIX 6 IK-1
CIDVKIVDA n3o0pakenuii. Mcronb3yembie anropuTMbl
PYKTYPa, KOMIIPECCHH JIJIsl YMEHBILICHHSI pa3mepa.
KOHBEPCHS KoHnBepcus BETOBOTO POCTPAHCTBRA.
(G poBbIX
M300pakeHUI
3 MeTtoanl OCHOBHBIE METO/IbI BBIJICJICHUS TPAHUIL. 8 TIK-2
066K Omneparop Cobenst, Pobeprca. Jlerektop
p rpanut] «Cannyy. [IpeobpazoBanue Xada s
U(PPOBBIX MOVCKA MPSMBIX U OKPY>KHOCTEH Ha
. H300paKeHUIA.
M300pakeHUI

5.3. Pa3nenbl AUCHUILUINHBI 1 MEKTHCIIUINIIHHAPHBIE CBSI3H € 00eCneYHBAKIIMMU
(mpeabIAymIuMHK) U o0ecrevYuBaeMbIMH (IOCICAYIOMIMMHI) JUCHUANIIMHAMHA

No | HammenoBanue obecrieunBaroniux | Ne No pa3jenoB JaHHON AMCITUTUTHHBI
/11 (mpenpinymux) u u3 1abmn.5.1, 11 KOTOpBIX
obecrieunBaeMbIX (ITOCIEAYIONINX ) HEO0OXOUMO U3yUYEeHUE
JUCLUTIIINH o0ecrneunBaroIUX (MPeAbIAYIINX) U
obecrieunBaeMbIX (ITOCIEIYIONINX )
JUACIUILINH
1 | 2 | 3 | 4
IIpenmecTBy0mue THCHUTITHHBI
1 | Uadopmarnka +
2 | Maremaruka
3 | ®usuka
4 | ANTOpUTMHYECKHE SI3BIKU U +
IPOrPaMMHUPOBAHUE
Hocaeayromme TUCUUIIIMHBI
Her | | | |

5.4. CooTBeTcTBHE KOMIIETEHIUI, GOPMHPYEMBIX IPH H3Y4YCHHHU AUCHHUILINHBI, 1 BUA0B

3aHATHI
Ilepeuenn Buns! 3ansTHI @OpMBI KOHTPOJIA
KOMIIETEHIINH (npumepul)
JI C IIp | KP/KIT | CPC
I1K-1 + + Ompoc Ha ceMHuHape
T[IK-2 + BeicTymuienne Ha ceMUHape, MpoBepKa
JIOM.331aHUsI
IIK-3 + + BricTynnenue Ha ceMUHape, IpoBepKa
JIOM.331aHUsI

JI — nexuus, C — cemunapckue 3anstus, [Ip — npaktuueckue 3anarusi, KP/KII — kypcoBas padora /
npoekT, CPC — camocrositenbHast paboTa CTyieHTa

6. MeToabl U GopMbI OPraHu3aluu 00y4eHUsI

21.]'[5{ YCIICUIHOTO OCBOCHHA JUCHUIINIMHBI TMPUMCHAKOTCA PAa3JIMYHBIC O6p330BaTeHBHI)Ie
TEXHOJIOTUHU, KOTOpble 00ECIeUnBAOT AOCTUKEHUE IUIAHUPYEMBIX PE3Yy/IbTaTOB OOYUEHHUS COIVIACHO
OCHOBHOI1 00pa3oBaTesIbHOI MporpaMMe, ¢ yueToM TpeOoBaHHUIl K 00beMy 3aHATUN B MHTEPAKTUBHOU

dbopme.
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TexH0JI0rMH NHTEPAKTHUBHOI0 00y4eHHUs NPHU pa3HbIX GopMax 3aHATHI

IIpakTrueckue
DopMBbI
Jlekium | /cemunapckue | Ilp. paGotsl CPC
MeTtonanl
3aHSTHS
IIpuriamenue cnenuanucra 1
BricTyruienne B posii 00y4aromero 1
Pabora B komaHie 2
«Mo3roBoi ITypM» 2
ITonckoBbIl METOJ 5
HccnenoBaTenbCkuii METO 9)
7. lIpakTHYecKHe 3aHATHSA (CEMHHAPHI)
Ne Ne paznena nucuuIINHbL HaumenoBanue npaktuueckux pador | Tpymo- OK,
n/m eMmkocth | OIIK,
(yac.) I1K
1 |1 Apxurektypa N3mepenune nuamMeTpoB OTBEPCTUHN U 4 [K-3
MIPOrPaMMHO-AIIAPATHON | WX MOJOXKEHHUS OTHOCUTEIBHO JeTalu
pea3anuu CUCTEMBI 1o (oron3o0pakeHuIo;
TEXHUYECKOT0 3pEHUS
2 | Ilpencrapienue, KonBepcust pacTpoBoro n300pakeHus 8 IK-1
U3 [[BETOBOTO MPOCTPAHCTBa Igh B
CTPYKTYypa, KOHBEpCHUS
yuv.
U (QPOBBIX H300pAKEHUH
3 | Metonpl 0O6paboTKH Nzyuenue OCHOBHBIX JTaNoB I1K-2
. | 06paboTku M300pakeHUs JETEKTOPOM
M (POBBIX U300paKEHUH p « ,,P p 6
rpanur “Canny”;
[TonGop mapaMeTpoB CriaXMBaHUS 6
¢unbTpa ["aycca u HIDKHEr0 Opora,;
Onpeznenenne paamyca OKpPYKHOCTEH 12
U UX TIOJIOKEHHUS OTHOCUTEIBHO
JIETaJIH.
8. JIaGopaTopHbie padoThI
He npenycMmoTtpensl
9. CamocrosiTesibHast paboTa
Ne Ne paznena TemaTtnka caMOCTOATETLHON pabOTHI Tpyno- | OK, IIK
/T | JUCIUTUTUHBI (Oemanuzayus) €MKOCTh
(dac.)
1. | Apxwurektypa cuctembl | [IpopaboTka neKIMOHHOTO MaTepuaia 1 I1K-3
TEXHUYECKOTO 3PCHHUS 2
[ToaroToBKa K MPaKTUICCKUM 3aHATHUAM
[ToaroroBka pedepara 1o 3aJaHHOMY THUITY 15
CUCTEMBI TEXHUYECKOTO 3PEHUS
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2. | Ilpencrasnenue, [TpopaboTKa JIEKIIHOHHOTO MaTepuana 2 [TK-1
CTPYKTYpa, KOHBEPCHS
PYKIYPa, p [ToaroToBKa K MPaKTUYECKUM 3aHATUSIM 8
U poBHIX
. CymecTByroniue OopMaTbl  XpaHCHHS 8
n300pakeHUI ym Y Gop . p
U(PPOBBIX U300pAKEHUI;
L{BeTOBBIE IPOCTPAHCTBA; 8
Konsepcusi, 8
3 MeTtoer 06paboTKH [TpopaboTKa JIEKIIHOHHOTO MaTepuana 2 IK-1
1(HPOBBIX
i p [ToaroToBKa K MPaKTUYECKUM 3aHATUSIM 24
n300pakeHUI
OcHoBbI porpamMmupoBanus Matlab, 8
C/C++,
0O030p U3BECTHBIX AITOPUTMOB BBIJIEICHUS
IpaHuIl 0OHEKTA; 4

10. IIpumepHasi TeMaTHKAa KYpPCOBBIX IIPOEKTOB (pador).

He npenycmoTtpeno.

11. bBaaibHO-PeHTHHIOBAas CHCTEMA

Tadoauua 11.1 BamibHbIe OICHKHU JJIs 3JIEMEHTOB KOHTPOJIS

OneMeHTHI U Pe3yIbTaThl
. [MpuHIMT OLeHKH MakcuMyMm 3a cemecTp
yueOHOM JeITeIbHOCTH
ITocenienue ayz. 3aHsATUi 1 6aJur 3a kaxkaele 2 yaca 13 18
Pedepar mo pasneny 1 OILICHKa COZIepKaHUs 12
BeicTymienne Ha ceMuHape 2 BBICTYIJICHUS OlleHuBaroTcs mo 10- 20
OaJuTbHOM cHcTEMe
BrimoHeHME MpaKTHYECKIX Maxkcumym 10 6ayI0B 3a KXy U3 5 40
paboT pabot
OTUeT 0 CPaBHUTEIHLHOM
. OIIeHKa OTYeTa 10
aHaJaM3e HOoTalMK
HToro 100
Ta6auna 11.2 IlepecueT GaJIJI0B B OLIEHKU 332 KOHTPOJIbHBIE TOYKH
bajibl Ha 1aTy KOHTPOJILHOM TOYKH Ouenka

> 90 % ot MmakcuMaIbHOM cyMMbl 6aj10B Ha aaty KT 5
Ot 70% no 89% ot makcuMaabHOU cyMMbl O6auioB Ha aaty KT 4
Ot 60% 10 69% OT MakcHMabHOM cyMMbI OayutoB Ha gaty KT 3
< 60 % ot MakcuMabHOM cymMMbl 6asuioB Ha aaty KT 2

Ta6auna 11.3 — [lepecuer cymmbl 6aJIOB B TPATUIIMOHHYIO M MEXKTYHAPOJHYIO OLIEHKY

Hrorosasi cymma 6a/1/10B, yYUTbIBaeT

Ouenka (I'OC) . Ouenka (ECTS)
YCHENIHO CIAaHHBIH YK3aMeH
5 (oTM4HO) (3aYTEHO) 90 - 100 A (OTIHYHO)
4 (xoporio) 85 -89 B (ouens xoporio)
(3auTeHO) 75-84 C (xoporio)
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70-74
3 (YIOBIIETBOPUTEIHHO) 65 — 69

D (yaoBineTBOpUTENBHO)

(3auTeHO) 60 - 64 E (mocpencrBenHo)

2 (Hey10BJIIETBOPUTEIILHO),

Huxe 60 0a110B F (HeynoBiIeTBOPUTEIIHLHO
(HE 3a4TEHO) (neyn p )

12. YueOHO-MeTOAM4YeCcKOe U HHPOPMALIMOHHOE o0ecnevyeHne JUCUUIIIMHBI:
12.1 OcHoBHas nuTepaTypa

- KowmmbrorepHoe 3penue : YueoHoe mocodue aist By30B : [lep. ¢ anra. / JI. [llammpo, Jx.
Crokwman ; miep. : A. A. borycnasckuii ; pen. nep. : C. M. Cokonos. - M. : BUHOM.
JlaGopatopus 3nanui, 2006. - 752 ¢. (30 sk3. B 6ubnuotexke TYCVYPa)

12.2 JonionHuTENbHAS IUTEPATYPa

- Texuudeckoe 3penue podotos : / B. . Momkus [u ap.] ; pexa. 1O. I'. SIkymenkos. - M. :
Mammnoctpoenue, 1990. - 265[7] c. (7 s3x3. B oubnuoreke TYCVYPa)

- 3penue pobdoro: LludpoBoe 3peHne cuctem Buzyanusanui U poOOTOB : HAYYHO-TIOMYJISIPHAS
auteparypa / Anatonuii MiBanoBudy Ma3zypos. - M. : 3Hanue, 1991. - 64 c. (1 3k3. B
oubmoreke TYCVYPa)

- HMudopmanmonHbie ycTpoiicTBa poOOTOTEXHHUECKUX CUCTEM : Y4eOHOe TocoOue I BY30B /
C. A. Bopotuukos. - M. : MI'TY um. H. D. Baymana, 2005. - 382[2] c. (20 k3. B 6ubauoTeKe
TYCVPa)

12.3 Y4ebHO-MeToaudYecKre 0COOUs U MpOorpaMMHOE oOecTrieueHre
— CucremMa TeXHHYECKOTO 3pCHUA: MGTOI[I/I‘ICCKI/IG YKa3aHus M0 NPOBCACHUIO IPAKTUICCKUX
sanstuil / CrpensaukoB C. E. —2014. 6 c. http://edu.tusur.ru/training/publications/3902
CucreMa TEXHUYECKOTO 3pCHUA: MGTOI[I/I‘ICCKI/IG YKa3aHus M0 BBIITOJIHECHUIO CTYICHTAaMU

camocrositenbHoi padoTsl / CtpenbHukos C. E. —2014. 4 c.
http://edu.tusur.ru/training/publications/3903

13. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUNINHBI:

st ocymiecTBieHus 00pa3oBaTENBLHOTO MpoIiecca Mo JUCIUTIIMHE HE00X0IUMO:
— ayauTopus, OOOpyIOBaHHAs TEXHUYECKUMHU CPEICTBAMHU JUIS JIEMOHCTpAIlMU  JICKI[Hii-
BU3YyaJu3alui;
— KOMIIBIOTEPHBIA KJIACC JIA TPOBEACHUS MPAKTUYECKUX 3aHuATHH. Ha mnepcoHanbHbIX
KOMIThIOTEpaxX JTOJDKHBI OBITh YCTAHOBIICHBI:
1. Matlab wm Visual Studio;
2. W3mepwurenbHBIA cTeHN ¢ hoTOANapaTrom,
3. Habop aeraneit nns mpoBeAcHUS U3MEPEHUH;
4. Yeprexu neraneu;
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N\Y|

depepanbHoe rocysapcTeeHHoe bogykeTHoe 0bpa3oBaTeNbHOE yupeKaeHue BbICLero
npodeccmoHanbHoro obpasosaHua

«TOMCKUI TOCYAAPCTBEHHbIV YHUBEPCUTET CUCTEM YMPABNEHUA U PAOVNOSNEKTPOHUKW» (TYCYP)

YTBEPKIAIO
ITpopexTop no yq?‘Qﬁoﬁ pagore
// ,/~ft>(<«i;,n. E. TpoaH

«_K/_» 673/ 2016r.

®OH/, OLLEHOYHbIX CPEACTB 10 YYEEHOW ANCUNIN/INHE

Cuctembl TEXHUYECKOTO 3peHuns

YpoBeHb 0CHOBHOM 06pa3oBaTenibHOU NPOrpaMmmbil bakanaspuar
(6akanaspwmar, marucTpartypa, cneumanurer)

HanpasneHue(a) noarotoBKu (cneymanbHOCTb) 15.03.06 MexaTpoHuKa 1 poboToTexHUKa
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1 Bsenenue

®onn oueHouHbIX cpenctB (POC) sBasercs NpuiIoKeHueM K pabodeil mporpamme

AUCHUILUIMHBI W TIPCACTABIIACT coOou COBOKYIIHOCTb KOHTPOJBbHO-U3MCPUTCIIbHBIX

MaTepuasioB (TUIOBBIC 3ajauu (3aJaHusi), KOHTPOJIbHbIE PaOOThI, TECTHl W Ap.) U

MCTOJ0B MX MCIIOJIb30BaHUA, INPCAHAZHAYCHHBIX IJIA M3MCPCHUA YPOBHA JOCTHIKCHHA

CTYACHTOM YCTAHOBJICHHBIX PC3YJIbTATOB O6y‘ICHI/IH.

®OC 1o JUCHUIUIMHE UCIOIB3YETCS NPU MPOBEJACHUU TEKYIIETO KOHTPOJIS

YCIICBACMOCTH U HpOMe)KYTO‘IHOﬁ arTeCTalnu CTYICHTOB.

[lepeueHb 3aKpeTICHHBIX 3a JUCHUIUIMHON (MPAKTUKOW) KOMIETEHIMN TPUBEICH

B Ta0une 1.

Tadauua 1 — [lepeyeHb 3aKpenJieHHbIX 32 IMCHUIIMHON KOMIIETEHIIM I

JTanbl
Kon D®opMyJTHPOBKA KOMIIETCHIIUH (popMupoBanus
KOMIIeTeHIIHH
nK-1 CIIOCOOHOCTBIO COCTABIISITH MATEMaTUIECKUE MOJICIIN Jlo;keH 3HaTh  METOJBI

MCXAaTPOHHBIX U pO6OTOTCXHI/I‘IeCKI/IX CHUCTEM, UX MaTEMATHYCCKOI'O

MOJICHCTEM H OTJEIBHBIX 3JIEMEHTOB U MOAYJICH, BKJIIOYasi | MOJACITHPOBAHHUS

I/IH(i)OpMaIII/IOHHI)IC, OJICKTPOMCXAHUYCCKUC, MCXaTpPOHHBIX u

THPABINYECKUE, DIICKTPOTHPABINIECKUE, DIICKTPOHHBIE | pOOOTOTEXHUYECKHX

YCTpOﬁCTBa " CPEACTBA BBEIUHMCIINTETbHON TEXHUKHU CUCTEM,
Jlo;KeH yMeTb COCTaBIISThH
MaTeMaTHYECKHUEe  MOIEIH
POOOTOTEXHUUECKUX
CHUCTEM, nux IIOACHUCTEM,
OTAETBHBIX JJIEMEHTOB |
MOJYJIEH;
JlomkeH BJIAJICTh
MaTEMAaTHUYCCKUM
anmapaToM, HE0O0XOIUMBIM
TUTSE MOJICTTHPOBAHHSI
MeXaTpPOHHBIX u
POOOTOTEXHHUYECKUX
CHCTEM

IK-2 CIIOCOOHOCTBIO pa3pabaThIBaTh MPOTPAMMHOE JloiokeH  3HaTh  METOMBI

obecrieyeHue, HeoOXoauMoe g 00paboTk HHpOpMaLUU | pa3pabOTKU u

" YIIPaBJICHUSA B MEXATPOHHBIX U p060TOTeXHI/I‘IeCKI/IX MMPOCKTUPOBAHUA

CHCTEMaX, a TaKKe JUISl UX IPOCKTUPOBAHUS POTrPaMMHOTO
o0ecrieyeHus TSt
BBIYHCIIUTEIILHBIX ~CHCTEM,
IMMPUMCEHACMBIX B
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MCXaTpPOHHKE n

POOOTOTEXHHUKE;

Homxen YMETh
pa3pabarbiBaTh
porpaMmMHoOe 00ecIieueHne
JUIsSt BBIYUCIIUTEIBHBIX
CHUCTEM, NPHUMEHSIEMBIX B
MEXaTPOHHKE u
pPOOOTOTEXHHUKE;

JlomxkeH BJIAJCTh
HaBBIKAMH
MPOSKTUPOBAHUS
MIPOTrPaMMHOTO
obecrieueHust JUISt
BBIUMCIUTENIBHBIX CHCTEM,
MPUMCHSIEMBIX B
MEXaTPOHHKE u
pOOOTOTEXHHUKE;

IIK-3 CIIOCOOHOCTBIO pa3padaThIBaTh YKCIIEPUMEHTATBHBIC Jlomken 3HATh
MaKeThl YIIPABIISIOMNX, HHOOPMAIIMOHHBIX H IKCIIEPUMEHTAILHBIC
WCIIOJIHUTENBHBIX MO/IYJIEH MEXaTPOHHBIX U METObI HCCIIEIOBAHMS,
POOOTOTEXHUUYECKUX CHCTEM M IMPOBOUTH MX JloinkeH YMETh
AKCIICPUMEHTAIBHOE UCCIICIOBAHKE C PUMECHECHHEM paszpabaThIBaTh
COBPEMEHHBIX HHPOPMAITIOHHBIX TEXHOJIOTHN IKCIIEPUMEHTAIBLHBIC

MaKeThI OTIEIbHBIX
MOAYJEH MEXaTPOHHBIX H
POOOTOTEXHHYECKUX
CHCTEM,;

JlomkeH BJIAJICTh
COBPEMEHHBIMH
nH(OPMAaIMOHHBIMU
TEXHOJIOTHSIMH 51

TEXHUYECKUMHU CPEICTBAMU
00paboOTKH  pe3ysIbTaTOB
HKCIEPUMEHTA,

2 Peanuzanmus KOMIeTEeHIIUNA

1 Komnerenuusa IK-1

IIK-1: crioco0HOCTHIO COCTABJIATHL MATEMATHYECKHE MOJEJIH MEXaTPOHHBIX U

pOﬁOTOTeXHI/I‘IeCKHX CHUCTEM, UX NMOACHUCTEM M OTAC/IIBbHBIX 3JICMCHTOB MU MO[[y.]'lCﬁ,

BKJIIOYAS UH(OpPMALMOHHBIE, JJIeKTPOMEeXaHuYeCKue,

3J1eKTPOrHApPaBJINYecKHe, 3JIeKTPOHHbIE yCTpoOMcTBA

BBIYMCJIUTEIbHOA TEXHUKH.
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Jnis  popmupoBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBUTH psIi 3TaIoB.
Oranbl (OPMHUPOBAHUS KOMIETEHUWH, HTPUMEHSEMBIE I 3TOr0 BHUJbI 3aHATHU H
UCIOJIb3yEMbIE CPENICTBA OLIEHUBAHUS IPEACTABIECHbI B TA0NIULE 2.

Tabanua 2— Iransl popMUPOBaHUS KOMIIETEHIIUM W UCIOJIb3yeMble CPeICTBa
OlleHMBAHUSA

1. CocraB 3HaTh YmMmeTh Baagers
Bnaneer
3HaeT METOJIBI VYMeer cocTaBIATh MaTEeMaTHYECKUM
MaTEMaTHYECKOIO MaTeMaTUYeCKHE MOJICTIH | ammapaToMm,
Couepma}me MOJICIIMPOBAHUS p060TOTeXHI/IqGCKHx HEOOXOIUMBIM IS
ITAIIOB MEXaTPOHHBIX U CHCTEM, HX IIOACHUCTEM, MOJICIIUPOBAHUS
POOOTOTEXHHUUECKUX OTJICTIbHBIX PJIEMEHTOB U | MEXAaTPOHHBIX U
CHCTEM MOJIYJIEH. POOOTOTEXHUUECKHUX
CHCTEM
e BrimonHeHue
e [IpakTuueckue
JIOMAILIHETO
. 3aHATHS;
Buabl 3aHaTH e Jlekuuu; 3aJaHUs,;
e (CamocrosiTelnbpbHas
e CamocrosATenpHas
paboTa CTyJeHTOB
paboTa CTyJEHTOB
HUcnoab3yembie e Odopmienne n
cpeacrBa e DK3aMeH e KontponbHas pabora 3alUTa JOMAIIHETO
OlleHUBAaHUA 3ajtaHus

OO1Me XapakTEpUCTHKHU IMOKa3aTeyied M KpPUTEPUEB OLEHWBAHUS KOMIIETEHUUU
Ha BCEX ATalax NpuBeJeHbI B TabauIe 3.

Taonuna 3 — O01mKe XapaKTepUCTHKHU NMOKAa3aTeJed 1 KPUTEepHeB OLleHNBAHUS
KOMIIETEHIMH 110 3TanaM

IMoxka3arenu u

3HaTh YMeThb Baagernb
KpHUTEepUu
OOnanaer OOnanaet auamna-
(haKTUIECKUMHU U 30HOM TPaKTUYECKUX Kontponupyet
OT1anuHo TEOPETHUECKUMHU YMEHHUU, TPEOYEeMBIX paboTy, MPOBOIUT
(BBICOKHU 3HAHUSMU B TIpefiefax | JJis pa3BUTHS TBOP- OLICHKY,
YPOBEHb) u3ydaeMoii 00acTu ¢ YECKHUX PELICHUH, COBEPLIECHCTBYET
MMOHUMaHUEM TPAHUIL abcTparupoBaHus necTBUs paboThHI
IPUMEHUMOCTHU npobsiem
Xopomo (6a30Bbiii 3HaeT (axThl, Obnanaer beper
TPUHIUTIBL, JMara3oHOM OTBETCTBEHHOCTb 32
YPOBeHE) IPOIIECChI, 001ITHe MPaKTUYECKUX 3aBepIIeHuE 3a7a4 B
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MOHSITHSI B IpEJIeNIax
u3ydaemMon o0IacTu

YMEHHUU, TPEOYEMBIX
JUTSL PEIICHHS
OTIpEeIeICHHBIX
mpo0OjeM B 00s1acTu
UCCIICI0OBaHUS

UCCJIeIOBAaHUH,
npucrnocadivuBaeT
CBO€ MOBEJICHUE K

00CTOSITENIbCTBAM B
pelIeHuu mpooiem

YaosierBopureib
HO (IIOPOrOBBIH
YPOBEHb)

Oo0mamaer 0a30BBIMUA
OOIIIMMH 3HAHUSAMU

O01agaeT OCHOBHBIMH
YMCHHSMHU, TpeOye-
MBIMH JIJIS BBITTOJIHE-
HUS IPOCTHIX 3a71a4

PaGotaet mipu npsiMom
HAOJTIOICHUH

DopmynMpOBKa TOKA3aTeNIe W KPUTEPHUEB OLICHUBAHUS JAHHOM KOMIIETCHIUU

npuBeeHa B TabmuIe 4.

Tab6anua 4 — [Toka3ares i 1 KPUTEPUH OLlEHMBAHUSA KOMIIETEHIIMN HA ITaNax

Ioxka3ateau u

UCXOJIS U3 yCIIOBUH
3a1a4u

3HaTh YMeThb Baagern
KpUTEpUH
[IpoBoaut
CpaBHUTEIbHBIN
aHaJInu3 METOLOB
e CBOOOIHO
MaTeMaTU4ECKOTO
IIPUMEHSIET METOAbl | ®  CIIocoOeH
MOACHPOBATTHA MOIEINPOBAHUS
OBOJUTH
POOOTOTEXHUUECKUX PTHC pe3 Ko PYKOBOZ
B HE3HAKOMBIX MEXIUCHUIUIMHAPH
cucreMm (PTC); . Ach . PHO
S CUTYAIHSIX; M KOMaHOM O
OT1in4HO P e ymeer COCTaBJICHHIO
o cocoObBI U
(BbICOKMIA MaTeMaTU4eCKU MaTeMaTHIEeCKHX
PE3YTIBTATHI o0ocHOBa monenei PTC
HOBAaTh U ;
ypOBeHb) HCIIOIb30BaHUS A i
apryMEHTHUPOBAaHHO e CBOOOIHO BIaJeeT
Pa3IMYHBIX METOIOB
JI0Ka3arh HEOOXOAUMBIM
MOJIEIUPOBAHUS,
OINTUMAJIbHOCTD MareMaTH4eCKUM
000CHOBEBIBAET
BBIOOpa MeTOo/a arrmapaTrom
BbIOOp METOZIOB
MOJIETUPOBAHUS
MOJICITUPOBAHHUS

Xopouo (0a30BbIi
YPOBEHb)

MMOHUMACT
MpPEeUMyIIecTBa U
HEIOCTaTKH
pa3IMYHBIX METOOB
MOJICTTUPOBAHUS
PTC;
apryMeHTHPYET
BBIOOp MeTOa
MOJICIIUPOBAHUS,
rpagudecku

® CaMOCTOATCIBbHO

BBIOMPAET METO
MOZIETHPOBAHUS
PTC;

® MPHUMCHICT MCTO/IbL

MaATEMaTn4dCCKOIo
MOICIUPOBaHUA B
HE3HAaKOMBIX
CUTYyaluAX;

® yMeeT KOPPEKTHO

® KPUTHYCCKU

OCMBICIINBAET
po0IeMbl,
BO3HHUKIIUC ITPH
MOZETUPOBAHUU;

¢ BJIAaACCT Pa3HbIMHA

criocodamu
COCTaBJIEHUS
MaTeMaTHIeCKUX
Mozenei
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WUTIOCTPUPYET
3ajauy

BBIpAXKaTh U
apryMEHTHUPOBAaHHO
000CHOBEIBATH
MaTeMaTHYECKUE
MOJIENHN
MEXaTPOHHBIX
CHCTEM H UX
KOMIIOHEHTOB.

® JacT OMpECACICHUsA
OCHOBHBIX HOHSITHMI

MareMarnu4ecCckKoro YMEET pa60TaTB (610)
MOACIUPOBAHUA cnpaBquoﬁ
PTC; JIUTEPATYpPOU IO BIIaZIcCT .
TepMI/IHOJIOFI/IeI/I
) BOCIIPOU3BOOUT MOACIUPOBAHUIO MOJIETUPOBAHHST
Y}IOBJIeTBOpI/ITeJIL OCHOBHEIE UJIEU PTC; PTC:
o MOICIUPOBAHMA, YerentHo BeIMOIHU
HO (IIOPOTroOBBIH CIOCOOEH KOPPEKTHO
® pPaCIliO3HACT 3a4aHuA ONMCATE U
YPOBEHb) 0GBEKTbI, MOLYIH, PYKOBOTHTENS; HDG/ICTABHTS
KOMITIOHCHTHI PTC, YMECT IPEACTABIIATH p
pe3yJIbTaThI
L] 3HACT OCHOBHBIC PE3YIIbTAThI MOJZE/IUPOBAHHUSI
MCTOIbI MareMarn4cCkKkoro
MOACIHUPOBAHHUA U MOICIUMPOBAHUA
yMeeT nux HpI/IMCHﬂTI)
Ha IIPaKTHUKEC
2 Komnerennusa I1K-2
IIK-2: cnoco0HOCTHI0O pa3padarbiBaTh NPOrpaMMHOe  olecledyeHue,

HeoOXxoauMoOe AJsi 00padoTKH MH(OPMALMHM M YNPABJEHHS B MEXATPOHHBIX W

p060T0Tex1mqec1mx CHUCTEMAX, A TAKIKE 1JIfl UX IIPOCKTUPOBAHUI.

Jnst bopMupoBaHUS KOMIIETEHIIMM HEOOXOIWMO OCYIIECTBUTh PsJ OITaIoB.

OTansl (bOpMI/IpOBaHI/IH KOMIICTCHO WA, IPHUMCHACMBIC IJIsI 3TOT'O BHABI 3aHATUN U

MCIIOJIb3yEMbIE CPEICTBA OILICHUBAHUS TIPEICTABIICHBI B TAOIHIIE 5.

Tabnuua 5- Iransl popMupoBaHNsI KOMIIETEHIUH U MCII0JIb3yeMble CPeICcTBa

OLICHUBAHUSA
2. CocraB 3HaTh YmMmerh Baanern
3HaeT METOIbI Bnaneer HaBbIKamMu
Ymeer pa3pabaThiBaTh
pa3paboTKu 1 IPOEKTHPOBAHUS
MIPOrpaMMHOE
POCKTHUPOBAHUS IPOTPaAaMMHOTO
obecrnieveHue A
Conepmaﬂne IporpaMMHOIO obecrieueHus st
BbBIYUCIINTCIIBHBIX
TAMOB obecrieueHus 115 BBIYUCITUTEIILHBIX
CHCTEM, IPUMECHSEMBIX B
BBIYUCIIUTCIIBHBIX CUCTEM, IIPUMCHACMBIX
MCXAaTPOHUKE U
CHCTEM, PUMEHSIEMBIX B MEXaTPOHHKE U
POOOTOTEXHHUKE.
B MEXaTPOHUKE U pOOOTOTEXHHKE
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pOOOTOTEXHUKE
e BrlnojgHeHue
e [IpakTnyeckue
SIS JIOMAIITHETO
Buanbl 3anaTuit o Jlexuuu; ’ 3aJaHUS;
e CamocrosaTenbHas e CaMOCTOSTENLHAS
paboTa CTyeHTOB paBoTa CTY/ICHTOR
HUcnoab3yembie e OdopmieHue u
cpeacTBa e DK3aMcH e KoHTponbHas paboTa 3alUTa JOMAILIHETO
OLl¢cHUBaHUSA 3aianus

O6HII/IG XAPAKTCPUCTUKHU roKasareneu u KPUTCPUCB OLICHUBAHHA KOMIICTCHIINH

Ha BCEX 3Talax MpHUBEICHbI B Ta0IuULE 6.
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Tadauuma 6 — O0mue XapakTepUCTUKHU NOKAa3aTeJied U KpUTepueB OLleHUBAHUSA
KOMIIETEHMH 110 dTanaM

Iloka3ateau n

3HaTh YmMeThb Baagers
KpUTepumn
OO0mamaer OO0mamaer nuara-
(haKTHYECKUMHU U 30HOM MPAKTHUYECKUAX KonTtponupyet
OT1ian4Ho TEOPETUYECKUMU yMEHUH, TpeOyeMbIX paboTy, MPOBOJIUT
(BBICOKMIT 3HaHUSMH B Tpefiesiax | Ui pa3BUTHSI TBOP- OLICHKY,
YPOBEHbD) n3y4aeMoi 00JIacTH ¢ YECKUX pPEIICHHIH, COBEPIICHCTBYET
ITOHUMAaHHWEM TPAHUILL abcTparupoBaHus neicTBus paboTh
NPUMEHUMOCTHU npobiiem
Obnanaet beper
JMana3oHOM OTBETCTBEHHOCTH 32
3Haet (aKThl,
MPAKTUYECKUX 3aBepIleHue 3a7a49 B

Xopouo (0a30BbIi
YPOBEHb)

TPUHIUTIBL,
MIPOIIECCHI, 00IIIHE
MTOHATHS B TIpEIeax
u3ydaemMoii o0acTu

YMEHHUH, TPEOYEMBIX
JUTSL pETIICHUS
OIpEICIICHHBIX
mpo0JjieM B 00s1acTH
WCCIICJIOBAHUS

HICCTIeIOBaHUH,
npucrnocadvBaeT
CBOE TTOBE/ICHHE K
00CTOSITEeIHCTBAM B
pelieHnu npodiaem

Yinosiaersopureib
HO (TTOPOTroOBBIH
YPOBEHb)

O6mnamaet 0a30BBIMH
O0IIMMH 3HAHUAMU

O0nazaeT OCHOBHBIMU
yYMEHUSIMH, Tpeoye-
MBIMH JJIs1 BBITIOJTHE-
HUS MPOCTHIX 33124

PaGotaet nipu npsiMmom
HaOJTIOIEHUH

DopMyIIMPOBKA IMOKA3aTEJIE W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHIIMH

npuBeAeHa B Tadbauue 7.

Tadauua 7 — [loka3are i 1 KpUTEPUH OLIEHMBAHUS KOMIIETEHIIMH HA ITAanax

Iloxka3atenu n

3HaTh Ymerb Baagern
KpuUTEepuu
e [IpoBogut e cBOOOITHO e crnocobeH
CPaBHUTEIbHBIN OPUMEHSET METOIbI PYKOBOJIUTH
aHaJm3 pa3paboTKu MEXIUCIIUTUTMHAPHO
3¢h(HEeKTUBHOCTH MPOTPAMMHOTO 1 KOMaHJI0H 110
OTIHYHO METOJIOB pa3paboTKH obecrieueHus B pa3paboTke
. IPOTPaAMMHOTO HE3HAKOMBIX IPOTPaMMHOTO
(BBICOKU . i :
o0ecrieyeHus; CHUTYaIHsIX; o0ecreyeHus;
YPOBEHbB) ® Ipe/CTaBiIsgeT ® yMeeT e CBOOOJHO BIaJeeT
CIIOCOOBI U MaTeMaTH4eCKU pa3HBIMH criocobaMu
pe3yNbTaThl 000CHOBATh U IPOEKTHPOBAHUS
WCTIOJTb30BaHHS apryMEeHTHPOBAHHO MEXaTPOHHBIX U
Pa3IUYHBIX METO/IOB JIOKa3aTh POOOTOTEXHUIECKHUX
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U yMEeT UX
[IPUMEHSATH Ha
MIPAKTHKE

pa3paloTKu; ONTUMAJILHOCTD CUCTEM
MaTreMaTu4ecKH BbIOOpa MeTO/1A
000CHOBBIBACT pa3paboTKu
BBIOOP METOJIOB IPOTPaMMHOTO
IPOrPaMMHUPOBAHUS obecrieueHus
U IPOEKTUPOBAHUS
MOHHUMAeT CaMOCTOSITEIIEHO
MPEUMYILIECTBA U noxoupaer u
HEI0CTaTKU TOTOBUT
Pa3INYHBIX METOJIOB o0opynoBaHue,
pa3paboTku HeoOxonumoe A KPUTHYECKH
IPOTPaMMHOTO pa3paboTKu OCMBICITUBAET
obecrieueHus; IPOTPaAMMHOTO poOIeMBlL,
uMeer obecrieueHus; BO3HUKIIUE TTPU
MPEJICTaBICHUE O MIPUMEHSIET METObI pa3paloTke;
METOoax pa3paboTku KOMIIETEHTEH B POJIU
Xopomuro (0a30Bblit IPOCKTHPOBAHHUS IPOrPaMMHOTO IPOrpaMMHUCTa U
YPOBEHD) MEXaTPOHHBIX H obecrieueHus B IPOrPaMMHOTO
POOOTOTEXHUYECKUX HE3HAKOMBIX WH)KEHepa;
CHCTEM; CUTYaIHIX; BJIaJIeeT pa3HbIMU
apryMeHTUPYET yMeeT KOPPEKTHO cocobamu
BBIOOp MeTOoa BBIpAXKATh U pa3paboTKu
pa3paboTKy; apryMeHTUPOBAaHHO IPOTPaMMHOTO
COCTABJISCT IUIaH 000CHOBBIBATH obecrnieueHus
pa3paboTKu; CIIoCcoOBI
rpaduyecku MIPOEKTHPOBAHUS
WITIOCTPUPYET IPOrPaMMHOTO
3a1aqy obecrnieueHus
JlaeT oTpeJIeNIeHUs
OCHOBHBIX ITOHSTUHI
pa3paboTKu
porpamm; ymMmeeT paboTark co
BOCIPOU3BOAUT CIIPaBOYHOM BJIAJICET
OCHOBHBIC HJIEH JUTEPaTypoH 1o TEPMHUHOJIOTHEH
IIPOEKTUPOBAHMUS pa3paboTke pa3paboTKu
MEXaTPOHHBIX IPOrPaMMHOTO IPOrPaMMHOTO
YnoBieTBOpUTEIb CHCTEM; obecrieuenus; o0ecreuenys;
HO (TTOPOTroOBBI pacro3Haer VYcenenHo BeIIOTHUI Croco0eH KOPPEKTHO
YPOBEHbB) 00BEKTBI, MOYIIH, nabopaTropHbIe OTHCATh PE3YIbTaThI
KOMITOHEHTBI paboThI; pa3paboTKu
BBIUHCIUTENHHBIX yMeeT MPeICTaBISITh pOTPaMMHOTO
CHCTEM; pe3ybTaThl obecriedeHus u
3HAeT OCHOBHbIE pa3paboTKy UCTIBITAHUHT
METOJIbI Pa3pabOTKH POEKTHUPOBAHUS
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3 Komnerenuus IIK-3

I1K-3:

CIIOCOOHOCTHI0  pa3padarTbIBaTh

IKCIIEPUMECHTAJIbHBIC

MaKEThI

YIPaBJIAOIIUX, HHPOPMAIMOHHBIX M MCIIOJHUTEIBHBIX MOAYJIeil MeXaTPOHHBIX U

pOﬁOTOTeXHI/I‘leCKI/IX CHUCTEM U MPOBOAUTH UX IKCICPUMEHTAJTBbHOEC UCCIIECTOBAHUE C

NMPUMEHEHUEM COBPEMECHHBIX I/IHq)OpMa]_lI/IOHHI)IX TEXHOJOTHH.

I[J'ISI q)OpMHpOBaHI/I}I KOMIICTCHIIMH H€O6XOI[I/IMO OCYHICCTBUTL pPiAd OTAIlOB.

OTansl CI)OpMI/IpOBaHI/IH KOMIICTCHO WA, IIPHUMCHACMBIC IJIsI 3TOTO BHUABI 3aHATUN U

HCIIOJIB3YEMBIC CPCACTBA OLICHUBAHUA IIPCACTABICHLI B Ta6JIHHe 8

Taonuua 8- Iranbl popMUpPOBaAHNS KOMIIETEHIIUM U MCIIOJIb3yeMble CPeICcTBa

OIICHUBAHUSA
3. CocraB 3HaTh YmMmerh Baaners
Bnaneer
YmMmeer pazpabaTbiBaTh COBPEMEHHBIMHU
3nact SKCIIEPUMEHTaIbHbIC nH(}OpMaIMOHHBIMHU
Conepmaﬂne MAaKETHhI OTACIbHBIX TEXHOJIOTUSAMU U
ITAMOB IKCIICPUMCHTAIILHBIC MOJYJIEH MEXaTPOHHBIX U | TEXHUYECKUMU
METOJIBI MCCIIEJOBAHMS
POOOTOTEXHUUYECKUX cpeacTBaMu 00paboTKU
CHCTEM pEe3ynbTaTOB
SKCIIEPUMEHTA

Buabl 3aHaTHin

o Jlekuwmuy;

e [IpakTnyeckue
3aHSTHS,

e CamocrosaTrenbHas
paboTa CTyeHTOB

e BrmonHeHue
JIOMAIITHETO
3aJIaHus;

e CamocrosATenbHas
paboTa CTyIeHTOB

HUcnoab3yembie
cpeacTBa
OlleHUBAHUA

e DK3aMmeH

e KonrtponbHas pabora

e Odopmnenue u
3aIUTa JIOMAIIHETO
3a7aHus

OO0mMe XapakTEepUCTHKU IOKa3aTrejaeld U KPUTEPUEB OLEHUBAHUSA KOMIIETECHIIUU

Ha BCEX dTarax MPUBEICHBI B TabmuIe 9.

Tabmuna 9 — O01mKe XapaKkTepUCTHKHU NMOKa3aTeJeid 1 KPUTEepUeB OlleHNBAHUS
KOMIIETEHILMH 110 ITAram

IHoka3arean u
3HaTh YMmerhb Baaners
KpUTepumn
OT1an4Ho Oo6nanaer Ob6nanaer nuamna- KonTpomupyer
(BBICOKMIA (aKkTHYECKUMHU U 30HOM NPAKTUYECKUX paboTy, MPOBOAUT
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YPOBEHb)

TEOPETUIECKUMHU
3HAHWUSAMU B IIpeenax
n3y4aeMoi 00JIacTH ¢

YMEHHUH, TpeOyeMbIX
JUIsl pa3BUTHSI TBOP-
YECKHUX PELICHUH,

OLIEHKY,
COBEpILEHCTBYET
neicTBus paboTh

OHUMaHHEM T'PaHUI] abcTparupoBaHus
IPUMEHUMOCTH npodIem
Obnanaet beper
JMara3oHOM OTBETCTBCHHOCTb 32
3HaeT QakThl,
MPaKTUYCCKUX 3aBepIICHUE 33134 B

IIPUHIMIIBL,

HHA IIPOCTHIX 3a/la4

Xopomuo (0a30Bblit HPOIECCEI, OBHIIe YMEHHUHU, TpeOYyeMBIX UCCIICIOBaHUH,
YPOBEHb) P ’ JUISL peIeHHs] MPUCIIOCa0IUBaET
TIOHATHSA B TIpe/ienax
. OIpeeICHHbIX CBOE TOBE/ICHHE K
U3y4aeMoi obiacTu
npo6sieM B obsacTu 00CTOSITENIbCTBAM B
HCCIIEIOBAHNUSA pelieHnu npodiaem
O6namaeT OCHOBHBIMH
Yaosiaersopureib a
. O6nagaet 6a30BbIMU yMeHHusIMH, TpeOye- | PabotaeT npu npsimom
HO (ITOPOTroOBBIH
OOIIMMU 3HAHUSIMU MBIMU JJIS1 BBITIOJTHE- HaOII0ACHAN
YPOBEHb)

q)OpMYJII/IpOBKa rokKasareyneu u KpUTCPUCB OLICHUBAHUA HaHHOﬁ KOMIICTCHIINH

npuBeaeHa B Tadbauue 10.

Taoauna 10 — Iloka3areiu u KPUTECPHUH OLICHUBAHNA KOMIICTCHIIMU Ha 3Tamnax

Iloxka3atenu n

3HaTh Ymerb Baagern
KpUTepuH
® AHAIIU3HUPYET CBA3U e criocoboen
MEXY Pa3TUIHBIMA * cBobonno OBOIIUTh
paspabarbiBaeT PYKOBOA
HKCTIEPUMEHTANIbHBI MEX TUCITUTUTHHAPHO
. AKCTIEPUMEHTAJIbHBIC . .
MU METOIAMU; 1 KOMaH/10¥ 1O
MaKeThI
® [IpEeICTaBiIseT TIPOBEICHHUIO
MEXaTPOHHBIX
CHocoObI U 9KCIIEpUMEHTA U
CHCTEM B
pe3yabTaThl 00paboTke
[6) HE3HAKOMBIX
TJIHYHO WCIIOJIb30BaHMS JKCIEPUMEHTAIIBHBIX
. CUTYAIHSIX;
(BBICOKMH pa3IMYHBbIX R oc JMIAHHBIX;
yMeeT
HKCTIIEPUMEHTATBHBIX e CcBOOOJHO BiajieET
YPOBeHb) P MaTeMaTH4eCKU
METOOB; pa3HBIMH CIIOCOOaMHU
000CHOBATh U
® MaTeMaTU4ecKu IpeACTaBICHUs
apryMEHTHPOBAHHO
000CHOBBIBAET AKCTIEPUMEHTAIIbHBIX
JIOKa3aTh
BBIOOp MeTO/Ia TaHHBIX B
COCTOSITEIIEHOCTD .
WCCTICTIOBAHMS 1 rpagudIecKkoi u
pa3paboTaHHOTO .
TUTaH MPOBEICHUS MareMaTu4ecKon
MaKeTa
IKCIIEPUMEHTA dbopme

Xopomo (0a30BbIi
YPOBEHb)

® JIOHHUMACT CBA3U

MCKAY pa3JINYHbIMU

® CaMOCTOATCIBHO

noadupaer u

® KPUTHYCCKU

OCMBICJINBACT
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9KCIICPUMEHTATBHBI TOTOBHUT MOJTyYCHHBIC
MH METOJIaMH; obopynoBaHue, IKCIIEPUMEHTATHHBIC
apryMeHTHPYET HEOOXOIUMOE IS pe3yIbTaThI;
BLI60p pa3pa6OTKI/I KOMIICTCHTCH B
SKCIICPUMCHTAJIbHOT SKCIICPUMECHTAJIBHOT cpeacTBax
0 MeToza 0 MaKera; 00paboTKH
HCCIICIOBAHMS; pa3pabaTsiBaeT IKCIIEPUMEHTATHHBIX
COCTAaBJISIET IIJIaH 9KCIICPUMEHTAIbHBIC JTAHHBIX
IKCIIEPUMEHTA; MaKeThI B BJIAJICET Pa3HBIMU
COCTaBIIET CXEMY HE3HAKOMBIX criocobaMu
HKCIICPUMEHTA CUTYAIHSIX; PEICTaBICHUS
yMeeT KOPPEKTHO AKCIIEpUMEHTAILHON
BBIpaXKaTh U uH(bopMaIuu
apryMEHTHUPOBAaHHO
000CHOBBIBATD
COCTOSITEJILHOCTh
pa3paboTaHHOIO
MakeTa
JIaCT ONpPEICIICHHUS yMeeT paboTarh co
OCHOBHBIX ITOHATUI CIIPaBOYHOMN
9KCIECPUMEHTAIbLHOT JUTEPaTypOH 1Mo BJIANICET
0 HCCIEI0BaHUS; pa3paboTke TEPMUHOJIOTHEH
BOCIIPOU3BOIUT AKCIIEPUMEHTAIIBHBIX 00paboTkn
Y 10BJIETBOPHTED OCHOBHBIE HJIEH MaKeTOB; 9KCIIEPUMEHTAIBHBIX
. MIPOBEIACHHUSI VCIenHo BIMOIHUI JIAHHBIX
HO (IOPOTroOBbIH _
IKCIICPUMEHTA; 3aaHus CIOCOOCH KOPPEKTHO
YpoOBeHb) 3HAET OCHOBHbIE PYKOBOZUTENS TIPENICTABUT
METOBI pa3paboTKu; JIAaHHBIE
AKCIIEPUMEHTATIBHBIX yMEeT MPEICTaBIISITh IKCIIEPUMEHTAITLHBIX
HCCIIEIOBaHMI U pe3yIbTaThI HCCIICIOBAHMI
yMeeT UX MPUMEHSTh pa3paboTku u
Ha TIPaKTHUKE IKCIIEPUMEHTA

s  peanuzauun
CJIEIyIOIINE MaTepUabl:

BbBIIICTICPCUMCIICHHBIX

3 TumnoBbie KOHTPOJIbHBIE 3aJAHNSI

3agad O6y‘ICHI/I$I HCIIOJIB3YIOTCH

— THIIOBLIC KOHTPOJILHBIC 3alaHUA NI MHBIC MaTCpUallbl, HCO6X0)II/IMBIC JJIA OICHKHU

3HaHWI, YMEHUMN, HABBIKOB U (WJIM) OMbITa JEATEIBHOCTH, XapaKTEPHU3YIOIIHX

aTambl (HOPMUPOBAHUS KOMIICTCHIIMA B IIPOIECCE OCBOCHHUS OOpa3oBaTelIbHON

IPOrpaMMBbl, B COCTABE:

TeMbl IPaKTUUECKUX 3aHATUI:
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— ApXuUTekTypa MNpPOrpaMMHO-aNnapaTHOM peanu3aluu CUCTEMbl TEXHUYECKOTO
3pEHUs IS ONIPEAEIICHHS] TEOMETPUYECKUX Pa3MEPOB;

— KonBepcus u3 userosoro npocrpanctea RGB B YUV;

— H3yueHue 0CHOBHBIX 3TanoB 00pabOTKH JeTeKTOpoM Tpanull “‘Canny’;

— Tlogbop mnapameTpoB criaxkuBanus ¢uiabTpa  [aycca W HUXKHEro mnopora
dunsTpanuu;

— Ormnpenenenue paanyca OKpYKHOCTEW U UX MOJOXKEHUS OTHOCHUTEIIBHO JIETAJIH;

Tembl AJIs1 CaMOCTOATCIIbBHOT'O U3YUCHU AL

— CmocoObl pacrio3HaBaHusi 00pa30B Ha U300PAKEHUU;

— ba3zoBble 3aK0OHBI ONITUKY;

— SI3bIk mporpammupoBanust Matlab, C/C++;

— O0630p U3BECTHBIX ANTOPUTMOB BBIJICJICHHS TPAHULl O0BHEKTA;

— Bprigenenne oTBepCTHi B YaCTHBIX ClyyasiX (3UHKOBaHHbBIE, HECKBO3HBIC);
KoHTposbHBIE BONIPOCHI:

ApXUTEKTypa CUCTEMBI TEXHUUECKOTO 3PEHUS;

YerpotictBo 1udpoBoro doToanmapara;

XapakTepucTUku U POBBIX BUIEOKAMED;

[TpuHIMI TOJTyYEHUsI PACTPOBOIO N300paKEHHSI U3 ONITUYECKOTO;
L{BeToBast moen .rgh;

Bubl cBeTOUYBCTBUTENBHBIX MATPHI] M UX XaPAKTEPUCTUKHU;
[Tpunnun neicteus [13Y;

Bunel maMaTH 1 MX XapaKTepPUCTUKH;

OcHoBHbIE IU(PPOBBIE (hOPMATHI XPAHEHHS pACTPOBOTO U300paKEHUS;
10 CxxaTune n300pakuuit 6e3 moTeps;

11.Cxatue u300pakeHuil ¢ MoTepsiMu;

12. PactpoBas rpaduxa. OToOpakeHne n3o0paxeHus HA MOHUTOPE;
13. BexropHas rpaduka. Anroputm bpesenxema (mpsmasi 1 OKpY>XKHOCTb);
14. Anbda - cmemmBaHue,

15. IIBetoBas moxaenb yuv;

16. ®opmatel xpaHeHuUs1 YUV N300paKeHUH;

17. KouBepcust n300paykeHHs U3 IBETOBOTO MPOCTPAHCTBA Fgh B yuv;
18. CymiecTByromye METOIbI BBIACTICHUS TPAHUI] U WX PUHITHIT,

19. Ilpunuun pa6otsl oneparopa Codens;

20. OcHOBHBIE 3TaMnbl AIropuTMa JIeTekTopa rpanui “Canny”;

21. [IpeoOpazoBanue Xada assi HOUCKA MPSIMBIX U OKPYKHOCTEIH;

22. bubnuoTteka koMmbloTepHoro 3penus OpenCV;

CoNoOaRrWDdE
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23. KanmuGpoBka macitabda Jij1st onpeeieHrsI TeOMETPHIECKUX Pa3MEepPOB
00BeKTA;
24. TlpuMepsl UCTIONB30BaHUS CUCTEM TEXHHUECKOTO 3PCHHS,

4 MeTtoauyeckne MaTepUaJIbI

Hns  obGecrneueHus mporecca oOOydyeHHS UM pelieHus 3aaady  oOydeHus
UCITIOJIb3YIOTCS CIIEAYIOIINE MaTepUaJIbL:
— METOJIMYECKHUE MaTepHualibl, OMNPEACISAIONINEe MPOLEAYypbl OIICHUBAHUSI 3HAHUM,
YMEHUH, HAaBBIKOB U (WJIM) ONbITa JAEATEIbHOCTH, XapaKTEPU3YIOLIUX ITallbl
dbopMUpOBaHUSI KOMIIETECHIIHM, B COCTABE:

1 OcHoBHas nuTEpaTypa
— KowmmnrslotepHoe 3peHue : YueoHoe nmocooue st By3oB : [lep. ¢ anr. / JI. Hlanupo,

JIx. Croxkman ; nep. : A. A. borycnasckuit ; pen. nep. : C. M. Cokonos. - M. :

BMHOM. JlaGoparopus 3Hanuit, 2006. - 752 c. (30 sx3. B 6ubnuorexke TYCYPa)

2 JlonoysHUTENbHAS TUTEPATYpa
— Texuuueckoe 3peHue po6otos : / B. 1. Moukun [u ap.] ; pex. 0. I'. Axymenkos. -

M. : Mammnoctpoenue, 1990. - 265[7] c. (7 2x3. B bubnuorexke TYCYPa)

— HWuadopmannoHHbie yCTpOHCTBa pOOOTOTEXHUYECKUX CHCTEM : YueOHOe mocooue
st By3oB / C. A. Boporaukos. - M. : MI'TY um. H. D. baymana, 2005. - 382[2] c.
(20 k3. B 6ubmmoteke TYCVYPa)

3 Y4eOHo-MeToAnYeCcKre TOCOOHs U MPOrpaMMHOE OOeCTIeueHUE
— Cuctema TEXHMYECKOTO 3peHusi: MeTomuyeckue yKazaHWs [0 TMPOBEICHUIO

npaktuyeckux  3aHsatuii  /  CrpensnuxkoB C. E. - 2014, 6 c.
http://edu.tusur.ru/training/publications/3902

— CuctemMa TEXHUYECKOTO 3peHHUs: METOAUYEeCKHEe YKa3aHUs TI0 BBIMOJIHEHUIO
CTylleHTaMH camocTtosTenbHoi paboTtel / CrpenbhukoB C. E. — 2014. 4 c.

http://edu.tusur.ru/training/publications/3903
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