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1. IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JNCHUIIVIMHE

DopmHpyeMble KOMIIETEHIHN

TpeGoBaHus K pe3ysibTaraM 00ydeHHS

Ne | Kox kommerenmnnu Kommerenus
IIpodeccnonanbHbIe

1 [1IK-2 Cnooco0HOCTH B pesynbpTaTe 0CBOCHMS AUCITUTUTHHBI
pa3pabarbiBaTh 00yJaromuiics J0KeH
MIporpaMMHOE
obecrieueHue, 3HaTh: OCHOBHBIE METOABI OOPabOTKU U
Heo0XoIuMoe JJIs pacrio3HaBaHHUs M300paKEHUH B COBPEMEHHBIX
00paboTku CHCTEMax TEXHUYECKOIO 3peHus,
uH(pOpMaUU U CYIIECTBYIOIIINE CpeIbI pa3paboTku
yIpaBJICHUS B MpOrpaMMHOTO  OOecIieueHus JUIsi CHCTEM

MCXAaTPOHHLIX U
pO6OTOTeXHI/I‘IeCKI/IX
CHUCTEMaAxX, a TaKXKEC JJIsA
HUX IIPOCKTUPOBAHUA

TCXHUYCCKOTO 3pCHUA; OCHOBHBIC NOAXOABI K
IMOCTPOCHUIO CUCTEM TCXHHUYCCKOI'O 3PCHUA H
HUX TPUMCHCHHA B COCTABC MCXATPOHHBIX H
pO6OTOTeXHI/I‘leCKI/IX CHUCTEM.

YMerb: NOPUMEHATH TEOPETUYECKUE 3HAHUS
pu peumeHun IIPaKTUYECKHUX 3a1a4
pacrio3HaBaHMs M300paXeHUH B MEXaTPOHHBIX
U pOOOTOTEXHUUECKHUX CHCTEMAX.

Baaners: HaBBIKAMU MOJICTTUPOBAHUS
MIPOIIECCOB 00paboTKn n300paKeHUN;
HaBbIKAMH  pabOTBI C  CHCTEeMaMu |

AJIropuTMaMu paciioO3HaBaHUA H306pa)KeHHﬁ;
HaBbIKaMMW  HMCIIOJIB30BAHUA TIMPOMBIIIIICHHBIX
CUCTCM TCXHHUUYCCKOI'O 3pCHHA JId PCHICHUA
MMPAKTUYCCKUX 3aJa4d; HaBbIKaMH pa3pa60TKH
nporpaMmMHOTO obecreueHus 11 CUCTEM
TCXHUYCCKOT'O 3pCHUA.




2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

Conepxanye JUCHUIUIMHBI OCHOBBIBACTCS U SBJISETCS JJOTUUECKUM IPOIOIKEHUEM
CICAYIOIIUX TUCITUTLINH:

No HanmenoBaHnue nTUCIUMIUIMHBI (MOJTYJIs)

1 MaremaTtuka

2 Nudopmartuka

3 [IporpammupoBaHye U OCHOBBI AJITOPUTMUBALINH
4 UunclieHHbIE METO/Ibl

Conepxanve JUCHUIUIMHBI  CIY)KUT OCHOBOM JUISI  HM3YYEHHUs  CICAYIOIIUX
JTUCIIUTIINH:

No HanmenoBanue TUCIUTIIMHBI (MOJTYJIs)

1 MaHunysimoHHbIe POOOTOTEXHUYECKHUE CUCTEMBI

2 Cucrembl ynpapieHUs] MOOMIJIBHBIX POOOTOTEXHUYECKUX KOMILJIEKCOB
3 [TpoekTupoBaHre poOOTOTEXHUYECKUX KOMILIEKCOB

4 MHTEUIeKTyalIbHBIE CUCTEMBI YIIPABICHUS

3. OFbEM JUCIHUIIJINHbI

06111351 TPYAOCMKOCTh JUCIHUILTIMHBI COCTABJIACT 2 3a4. CAMHMUIIBI, 72 ygaca.

Bun yuebHoit paboThl Bcero Cemectp
4acoB Ne 7
OO611ast TpPyA0EMKOCTh AUCHUIIIIMHBI, 4ac 72 72
KonrakTHas pa6ora (ayAuTOpHbBIE 3aHATHS), B T.4.: 34 34
JIEKIINHU 17 17
n1abopaToOpHbBIC 17 17
IIPAKTUYECKHE - -
CamocTosiTe/ibHasi paboTa CTYJA€HTOB, B TOM YHCJI€: 34 34

KypcoBoil npoekT - -

Kypcosast pabota - -

PacuetHo-rpaduyeckoe 3aaanus - -

I/IH,I[I/IBI/II[yaJ'IBHOC JOMaIIHCC 3aJaHHC - -

Jlpyaue 6uovl camocmosmenvroii pabomol 34 34
CamocTosTenbHas paboTa IpH MOATOTOBKE K dK3aMEHY - -
CamocrosiTenpHast paboTa pH MOATOTOBKE K J1a00paTOPHBIM 34 34
3aHITHUSIM
CamocTosiTenpHast pabota Ha | yac JeKiuii 2 2
dopMa MPOMEKYTOUHASI ATTECTALMS Mudd. JAud¢. 3ager

(3ayeT, dK3aMEH) 3a4eT




4. COAEP’)KAHUE JUCHUILJIMHBI
4.1 HamMeHOBaHuUE TeM, UX COepP:KaHue U 00beM

Kvpc4d Cemectp 7

/o

HaunmenoBanue pasnena
(kpaTkoe coniepKaHue)

O0BeM Ha TEMAaTHYECKUNA
paszzesn 1o BuaaM yuyeOHon
Harpy3KH, Jac

Jlexun
IIpakTruueckue
3aHATHS
JlaboparopHsie
3aHATHS
CaMocTosTeIbHAS
paborta

BBenenue B cucreMbl TEXHHYE€CKOIO 3peHus

Cuctembl TexHuueckoro 3peHus (CT3) kak BaxHas
Pa3HOBUIHOCTh METOJOB OYYBCTBJICHHUS CHUCTEM. Buibl
CT3, obnactu ux mpuMeHeHHs. [IpUHIIUIBI MOCTPOCHUS
CHUCTEM TEXHUYECKOTO 3PEHUS.

MaTtemaTHueckoe odeciiedeHne CHCTeM TEXHUYECKOI0 3peHud

MaremaTtnueckoe onucaHue wu3zo0paxeHuil. J[BymepHas
(GyHKIMS SPKOCTH KaK OCHOBHOM croco0 omnucaHus
n300pakeHnit. CTaTUCTUYECKOE U CIEKTPAIbHOE OMMCAHNE
nzoOpaxenuil. Ha3HaueHue M CyTh NIPOCTPaHCTBEHHOU
JUCKpeTH3aluu  u3o0paxeHuil. J[BymepHass Teopema
KorenpuukoBa. KBanTtoBaHue n300pakeHHIl MO YpPOBHIO.
AJNropuTMBI NpEeABAPUTEIBHON 00pabOTKU M300paKEHUH.
Anroput™Mbl  4acTOTHOM  (uibTpauuu  HU300pa’KeHUM,
JOKaJbHOIO CIVIAXHMBAHUS, PpAHTOBOM M  MeAMAaHHOU
¢unbTpanuu U300pakKeHUH, TUCTOTPAaMMHOTO
BbIpaBHUBAHMS.

AJNTOPUTMBI BBIJIEIEHUS] TpaHUll, UX Pa3HOBUAHOCTU U
obmactn mnpumenenus. Macku Cobema wu Jlammaca.
JleckpunTopbl TpaHUIBI M OO0JIACTH, TMOHSATHE IEMHOTO
koga. TexkcTypa wn3zoOpakeHus. BwiaeneHne TEKCTYPHBIX
XaPAKTEPUCTHK MU300paKeHHUS. Koppensaunonnsrit
KOHTYPHBIN aHAJIN3

AnTopuTMBI pacrio3HaBaHMs U cerMeHTauuu. HasHauenue
U PA3HOBUAHOCTU aJTOPUTMOB paclio3HaBaHMUs 0Opa3oB.
OcHoBHBIE  33Jauu,  pelIaeMble  HpU  CO3JaHHUHU
pacnio3Halomux  cucteM.  CTaTUCTHYECKHE  METOJbI
pacnio3HaBaHUsl M300paxeHHil U 00pa3oB. CTpyKTypHbIE
METO/bl pacno3HaBaHus. Kiactepusauusi B NpocTpaHCTBE
npusHakoB. Kitaccupukaropbl cocTOsSHUN. AJNTOPUTMBI C
caMo0oOy4YEeHHEM.

ITocTpoeHre UCKYCCTBEHHOM HEMPOHHOM CETH I 3ahad
knaccuukanuu. llenp kmaccupukanuu. Vcmoms3oBanue
CeTH ¢ OOpaTHBIM pacmpocTpaHeHueM omuook. [Tpumepsr
knaccupukanuid. CeTu ¢ paguanbHBIMU  0a3MCHBIMU
GyHKIUSAMHU. BeposiTHocTHas HEWpOHHAs CETh.
[Ipumenenne HelpoHHBIX ceTeld KoxoHeHa st pereHus
3a/1a4 KJIACTEPHU3aLHH.




IIporpammHoe o0ecnieyeHne CUCTEM TEXHUYECKOT0 3peHUsl

MopenupoBanue mpoiecca 00pabOTKH W pacro3HABAHUS
n3o0paxenus B cpene Matlab

MonenupoBanue mpoiecca 0OpabOTKH M paclO3HABAHUS
MIpUMEHEHHEM
CO37]aBaéMOI'0 Ha COBPEMEHHBIX | 2 -
nporpammubix mnardpopmax (.Net, Java). IIpumenenue
BCIIOMOTaTeNIbHBIX OuOIMoTeK, B yacTHocTtu OpenCV.

N300paxeHus C
obecrieuenus (I10),

IIPOrPaMMHOTO

HpnMeHeHne CUCTEM TEXHHYECCKOI'0 3pCHUA

[TpOMBINUICHHBIE CHCTEMbI
Pa3HOBHIHOCTH.
nporpammupoBanus CT3 Ha npumepe cpensr Intellect.

CTPYKTYpa,

TEXHUYECKOTO 3PEHHS, UX
Oco0enHocTH cpen 2 -

IMonxons! K

npumenenueM CT3.

IPUMEHEHUIO
poboToTexHUUeCKuX KomiuiekcoB. IlpoextupoBanue I1O
JUIs  yIpaBleHUsT POOOTOTEXHUYECKMMH CHCTEMaMH C

CT3 B cOCTaBe

BCEI'O

17 -

17

34

npaxkmu4ecKum, Jza6opam0prlM SAHAMUAM.

4.2. ConepkaHue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
[TpakTH4yeCcKHX 3aHATUN MO JAHHOW JUCHUILIMHE YYEOHBIM TUIAHOM HE MIPETYCMOTPEHO

4.3. Conep:xanue J1aDOPaTOPHBIX 3aHATHIA

HpuMettaHue: 6 KOJIOHKY «camocmosmeilbHasl pa60ma» 6X0051mM N0O20MOBKA K JEKYUOHHBIM,

Ne HaumenoBanue Tema 1abopaTopHOTO 3aHATHS K-Bo K-Bo
n/n | paszena JUCIHILIHHBI 9acoB 4acoB
CPC
cemectp Ne 7
1 | Yopasienue W3y4yeHune anropuTMOB IpeIBapUTEIbHOM 2 2
JIBUKEHHEM MOOMJIbHBIX | 00pabOTKH N300paKeHUs
2 | MaTtematuueckoe 2 2
o0ecrieyeHne CuCcTeM W3ydenne MeToJ0B KOHTYPHOTO aHAIIN3a
TEXHUYECKOT'0 3pEeHUs
3 | Maremaruueckoe 2 2
HccnenoBanme METOI0B KIlaCTepH3AIUN
o0ecrneyeHrne CUCTEM .
M300paKeHHi
TEXHUYECKOTO 3PEHUS
4 | Marematu4eckoe 3 3
HccnenoBanue MeTo10B KilacCU(UKALUU
o0ecreyeHne cucTeM o
n300pakeHU
TEXHUYECKOTO 3PEHUS
5 | IIporpammuoe MopenupoBaHue mporecca 00paboTKu U 2 3
o0ecrneyeHrne CUCTEM pacrno3HaBaHUs U300pakeHUs B Cpelie
TEXHHYECKOTO 3pCHHUS Matlab
6 | [IporpammuoOe N3ydeHne cucteM TEXHUUECKOTO 3peHUS, 2 3
o0ecrieyeHrne cucTeM UCTOJB3YIOUINX OUOINOTEKY 00pabOTKH U
TEXHUYECKOTO 3PEHUS pacriozHaBanus n3oopakenunit OpenCV
7 | lIpumenenue cucreMm HccnenoBanue MpOMBIIUIEHHBIX CUCTEM 2 3
TEXHUYECKOTO 3PEHUS TEXHUYIECKOTO 3PEHUS
8 | [Ipumenenue cucrem W3yuenne mpuMeHEHHs CUCTEM 2 2
TEXHUYECKOTO 3PECHUS TEXHUYECKOTO 3PEHUS TS YIIPABICHUS
POOOTOTEXHUYECKUM KOMIUIEKCOM
NTOTI'O: 34 34
BCEI'O: 34 34




5. ®OHJI OHEHOYHbBIX CPEJICTB JJIs1 TPOBEJAEHUS TEKYILIEI'O
KOHTPO.IS1 YCIEBAEMOCTH, TIPOMEXKYTOUYHOM ATTECTAIIUU
1O UTOI'AM OCBOEHMUSA INCIUITIMHBI
5.1. [lepeyeHb KOHTPOJIbHBIX BONPOCOB (THMOBBIX 321aHUIA)

HanmenoBanue ConepxaHue BOIIPOCOB (TUIIOBBIX 3aJJaHHI)
No paszelna AUCIUILTUHBI
/11
1 BBenenue B cucteMbl 1. OcHoBHbBle TOHATHS U  KiIacCUPUKALUA  CUCTEM
TEeXHUYECKOTr0 3peHus TEXHUYECKOTO 3PCHHSI.
2. HazoBute oO0nacTu NOpPUMEHEHHUS CHCTEM TEXHUYECKOIO
3peHus
3. IlpuBemute ocobeHHOCTH hopmaToB (ailioB n300pakeHUN
(BMP, JPEG, PNG)?
4. Yro Ttakoe nByMepHast PyHKUUS SPKOCTH.
5. Onumure ypoBHU CUCTEM TEXHUYECKOTO 3PEHUS.
2 MaremaTudeckoe 6. IlBeroBrie Mmogenu RGB, YUV u HSV.
olecreyeHue cUCTEM 7. Juckperuzanusi uzobpaxenuii. KBaHtoBaHue mo ypoBHIO
TEeXHUYECKOTr0 3peHHs rpagamnuu ceporo. burapuzanus.

8. @unpTppl 1IYMOB Ha wu300pakeHUH. OuIbTpauus B
OKPECTHOCTH, MEeTUaHHasl (PUIIbTPALHSI.

9. Vnyumenue kayecTBa wu3o0pakeHuid. ['mctorpammHoe
BBIpaBHUBAHHE.

10. Metonsl oOOHapykeHUsT KOHTYpOB Ha H300pakeHUU.
Omneparop Coberrs.

11. Meronsl oOHapyXeHHS KOHTYpOB Ha H300pa)kKeHUH.
Onepatop Jlamutaca. @unbtp Kanuu.

12. O6pabotka koHTYpoB. CkenerupoBanue. DopMUpOBaHUE
JIECKpUNTOPOB KOHTYpa. [locTpoenue nenHoro kosaa.

13. KoppensuuoHHbIiI aHaJIN3 KOHTYPOB. Anroputm
pacro3HaBaHMsl KOHTYpOB Ha OCHOBE KOPPEJISLMOHHOTO
aHaIu3a.

14. Knaccudpukanust METOIOB CErMEHTallud H300paxKeHuH.
Brruutanue nzo0pakeHuid.

15. OOHapyxeHHE 3aMKHYTBIX oO0OJlacTell Ha H300paKEHUU.
Meroa moCcTpOYHOTO CKAHUPOBAHUS. PEKypCHBHBIN METO/.

16. TekcrypHblit aHanus. Beruncnenune TEKCTYPHBIX
XapaKTEPUCTUK HA OCHOBE MAaTPHUIbl CMEXHOCTH U MOMEHTOB
SPKOCTH.

17. TekcTypHble XapaKTEepUCTHKU Ha OCHOBE (puibTpoB ["abopa.
18. OOHnapyxeHHe  0CcOOBIX  (KJIIOYEBBIX)  TOYEK  Ha
n3obpaxenun. Meron SURF.

19. Meronsl  CHWXKEHMS  Pa3MEPHOCTH  XapaKTEPUCTHK,
OIMCHIBAIONINX M300pakeHne. MeTo1 TI1aBHBIX KOMITOHEHT.

20. IlpuMeHeHHE  CHHTYJISPHOTO  PA3JIOKEHUS  MaTpPUIIbI
XapaKTEPUCTHK M300paKEHUsI B METO/IE TIIABHBIX KOMITOHEHT.
21. Camoopranusyronmecs kaptsl Koxonena. Ix npumenenue
JUIE CHWKCHHS Pa3MEPHOCTH TPOCTPAHCTBA XapaKTEPUCTUK
N300pakeHHMsL.

22. Knacrepu3anust XapaKTepHCTHK M300paK€HUSI C TTOMOIIBIO
merona K-cpemHux

23. Tenetndeckmii  anroput™M. Ero  mpumeHeHWe — JUISA
ONITUMH3AIMK HA0Opa XapaKTePUCTUK U300paKEHHUS.




3 IIporpammHuoe 24. OnumuTe BO3MOXKHOCTH 00pabOTKM M Paclo3HaBAHUSA
o0ecrneyeHue CUCTEM n300paxkeHui ¢ momortpio 6ubarorexku OpenCV
TeXHHYECKOT0 3peHust 25. Kakre BO3MOXHOCTH TIO  HCCIEIOBAaHHIO  METOOB
pacrio3HaBaHus H300pakeHuit umerotcs B cpeae Matlab

26. OnumuTe BO3MOXKHOCTH W QITOPUTM pabOTBI CO Cpemoi

DVT Intellect
4 IIpumenenune cucrem 27. IlpombllUIEHHBIE CHUCTEMBI TEXHHYECKOro 3peHus. Ux
TEeXHHYECKOTr0 3peHHs APXUTEKTYPBL.
28. Poccuiicke m MUPOBBIC JHIEPHl B 00JACTH pa3pabOTKH
CT3.

29. Ioaxonsl K MIPUMEHEHUO CT3 B cocTaBse
POOOTOTEXHHUUECKUX KOMILIEKCOB

5.2. IlepevyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe CoJepKaHue H 00beM

BrlnoniHeHHE KypCOBBIX IMPOEKTOB M KYPCOBBIX PabOT HE MPEAYyCMOTPEHO YUYEOHBIM
IJJAHOM JUCLHUTUIVHBL.

5.3. Ilepeyenb HHAMBUAYAJIbHBIX TOMANIHUX 3aaHU,
pacdyeTHO-rpaguUeCKHX 3aJaHUM

Brimonnenue WHIWBUAYAJIbHBIX AJOMAIITHHUX 3aHaHHﬁ n pacquHo-rpa(queCKnx
3aIIaHHﬁ HC IIPCAYCMOTPCHO y‘lC6HBIM INTaHOM JHUCIUIIIINHEIL.

5.4. IlepeyeHb KOHTPOJIbHBIX PadoT

BrinonHeHHe KOHTPOJIBHBIX pabOT HE MPEeayCMOTPEHO YYEOHBIM IUTAHOM
JTVCIUTLIVHBL.

6. OCHOBHASI ! TOINOJTHUTEJIBHAS JIUTEPATYPA
6.1. IlepeyeHb OCHOBHOII JIMTEPATYPHI

1. Axunun M. B., HukudopoB M. b., TaranoB A. U. HeiipoceTeBbie cCUCTEMBI
UCKYCCTBEHHOT'O MHTEIUICKTa B 3a7adax oOpaboTku m3oOpaxkenuit / ['opsiuas nuHusS —
Tenexom. 2016 . (5 9k3.)

2. ®enoroB H. I'. Teopuss mpu3HAKOB paclo3HaBaHHsA OOpa3oB HAa OCHOBE
CTOXaCTHYECKOM reoMeTpur U PpyHKIHoHanbHOro ananuza /| ®U3MATIIUT. 2010. (1
9K3.)

3. Pynues A. A., FOmun JI. A. Meroasl 00paboTku BUIACOMHPOPMALMHA B
CHCTEMaX TEXHHUYECKOTO 3PEHHs MPOMBIIUICHHBIX POOOTOB ¢ NpuMeHeHueM Matlab /
Uzn-eo BI'TY wm. B. T. Illyxoa. 2012 [smekrponusiii pecypc]. URL:
https://elib.bstu.ru/Reader/Book/2013040918162328703600007904.




4, ®enoroB H. I'. Teopus npusHakOB pacro3HaBaHUs OOpa30B Ha OCHOBE
CTOXaCTHYECKON reoMeTpur W (QyHKIHOHadbHOro aHammsza /| OU3IMATIIUT. 2010
[rexrponnsiit pecypc]. URL: http://www.iprbookshop.ru/24695.

5. lanupo, JI. Komnetoteproe 3penue / JI. [lamupo, k. Ctokman; Ilep. ¢ anri.
— M.: BUHOM. JIa6opatopus 3Hanuii, 2006. — 752 c.

6. ®Dopcaiir, M. [lonc, XK. Komnbroteproe 3penue. CoBpeMenHsbIi nmoaxo.: Ilep.
¢ auria. — M.: U3pgarensckuii nom «Buiassmcy, 2004. — 928 c.

7. Marepryt B.3. PoOOTBI ¢ KOMIBIOTEPHBIM yIpaBieHHEM: y4eOHOE mocodue/
B.3. Marepryt, B.I'. Py6anos, I.A. KOnun u ap. — benropoa: Uzn-so BI'TY, 2010. —
154 c.

8. Pynue A.A. Meroasl 00paboTku BuACOMHPOPMAIMM B  CHCTEMax
TEXHUYECKOTO 3pEHHUS TMPOMBILIUICHHBIX poOOTOB ¢ mpumeHeHueM Matlab
[>nexTponnsit pecypc]/ A.A. Pynues, JI.A. FOqun — benropon: Uzn-Bo BI'TY, 2012. —
26 c.

9. Xaiikun, CaiimoH. HelipoHHBIE CETH: TOJHBIN Kypc, 2-¢ u3.: [lep. ¢ anrn. — M.:
W3 narensckuii noMm «Bunbsimey, 2006. 1104 c.

6.2. Ilepeyenb 1OMOJTHUTENbHOM JIUTEPATYPbI

1. Kneamun B. A. ApantuBHble pOOOTOTEXHUYECKHE KOMIUIEKCHI C CHUCTEMOM
texauueckoro 3pernst /| CTAHKHWH. 2000. (2 5k3.)

2. Marepryt B. 3., Py6anos B. I'., FOqun /. A., Ca3ono P. B., bymyes /I. A.
Po6oTel ¢ xommnbioTepHbIM yrpaBienuem [ M3a-so BI'TY um. B. I'. Illyxosa. 2010. (10
9K3.)
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6.3. IlepeyeHb HHTEPHET pPeCypcoB

1. http://machinelearning.ru/ - uHTEpHET-peCypC, TOCBAIICHHBIA —aJTOPUTMaM
MaITUHHOTO O0yUYeHHUS

2. http://www.exponenta.ru/ - HHTEpHET-pecypc, COJEpKallhuii PYKOBOJICTBA IIO
paboTe co cpeaori Matlab

3. http://alglib.sources.ru/ - OuGimoTeka peanM30BaHHBIX AITOPUTMOB 00PaOOTKH
uH(popManuu

4. http://www.scirp.org/Index.aspx — 200 wamboJiee OH-JalH W3BECTHBIX HAyYHO-
TEXHOJIOTHUECKUX KYPHAJOB IO PAa3JIMYHBIM OTPACISIM 3HAHWA B OTKPHITOM
JOCTYIIE.

5. http://academic.research.microsoft.com/ — moMCKOBHK 1O HAYYHBIM IMyOIMKAIIMSIM
B «TJIyOOKOM BeOe» ¢ HabOpOM JOMOJHUTENIBHBIX CEpBUCOB OoT Microsoft, rue
MO>XHO HaWTU OKoJio 40 MIH. MyOJIMKAIMi MO BCEM OCHOBHBIM HaIpaBICHUSM
HAyKH, UCCJICIOBAHUI U MHKEHEPHO-TEXHOJIOTMUECKUX Pa3pabdOoToK.

6. http://scientbook.com/index.php — poccuiickas Hay4HO-MH(POPMALIMOHHAS CETh,
BKJTIOYArOIIas rmiaaTthopmy s MyOJIMKAIMi 10 BCEM OTPACisM HayKd, a TakkKe
TUTOMIAJIKY JJIs HAYYHOTO OOIIIEHUSI B CAMOM IIIMPOKOM CMBICIIE CIIOBA.

7. http://www.globalspec.com/ — mepBbIii U €IMHCTBEHHBIH B MHUPE WH)KCHECPHBIN
nouckoBuk. Miier B BeOe M B «TJIyOOKOM BeOe€» JaHHbIE MO MPOAYKTaM,
U3JICTTUSAM, TEXHUYCCKUM PEIICHUSM, ACTANSIM, pacueTaM M JaKe Ha3BaHUSAM
KOMITaHUM.

8. http://www.thefreelibrary.com/ - camas Gosbiras oOmiegocTynHas 0a3a KHUT W
cTaTeil MO BCEM HAaNpaBlICHUAM HAyKH, TEXHUKM U OuzHeca ¢ 1995 roma no
CETOHSIITHETO JHSI.

9. http://worldwidescience.org — BTOpoe  pOXACHHE CaMOro  MOMYJIIPHOIO
MynbTUOpTana no «['mybokomy Hay4dHO-TeXHUYECKOMY BeOy». Temeph MOHMCK
0 BCEM BEAYIIMM MHUPOBBIM HAyYHO-TEXHMYECKHMM 0a3am BeJeTcs Ha
ocHoBe (penepaTtuBHOrO Moucka oT kommanuu DeepWeb. Kpome Toro, mouck mo
BceM Oaszam cpa3y ke mnepeBoauTcs Ha 10 OCHOBHBIX SI3BIKOB HMHTEPHETA,
BKJIFOYAs] PYCCKUU.
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http://hrazvedka.ru/programm/federativnyj-poisk-ili-chto-ne-mozhet-google-chast-pervaya.html

10.http://www.techcast.org/default.aspx — odenp mnomyssipHas IuiatrGopma IS
POTHO3UPOBAHMS M OTCJICKUBAHMSI TCHICHIIMN B PA3JIMYHBIX OTPACIISIX TEXHUKH
Y TEXHOJIOTUH.

11.http://www.scirus.com/ — HanboJiee MOJHBIA MHCTPYMEHT /IS IMOMCKA HAYYHBIX
UCCIIC/IOBaHUI B MHTEpHETE. MIIET He TOJMBKO MO caiiTaM, HO U M0 XPaHWIUIIIAM
JIAHHBIX, 110 CepBEPaM, 10 apXHUBaM HAYYHBIX )KYPHAJIOB, YHUBEPCUTECTOB H T.II.

12.http://scholar.google.com/ — wHayunslii Google, co BceMH €ro THTAaHTCKHUMH
JOCTOMHCTBAMH U OTPE/ICIICHHBIMI MAapKETHHTOBBIMUA OCOOCHHOCTSIMH.

13.http://www.scienceresearch.com/scienceresearch/ — mouckoBuk Mo Hay4HOH U
TEXHOJIOTUYeCKOi HHMOpMAIUK, Oa3UPYIOIIUICS HAa TEXHOJOTHU «TITyOOKOrO
Beba». Mmer no 300 caMbIM aBTOPUTETHBIM U OOIIMPHBIM HAYYHO-TEXHHUUECKUM
Y TEXHOJOTMYECKUM KOJUICKIIMSAM, KOTOPhIC BKIIIOYAIOT B CeOs apXUBBI, CEPBEPA,
0a3bl JAHHBIX, HE JJOCTYIHBIC IS MTOMYJIIPHBIX MIOMCKOBBIX CUCTEM.

14.http://www.scholar.ru/ —  oTIMYHBIE  POCCHUHCKHI  IMOMCKOBHK  HAy4YHBIX
nyOJauKaIuii, aBropedeparoB U IUCCEPTAIHiA IO BCEM 00JIACTSIM HAYKH.

15.http://elibrary.ru — snekTpoHHas HayuHas  OHOJIMOTEKAa  POCCHMCKHX U
3apyOCIKHBIX JKYPHAJIOB 110 BCEM OTPACIIsAM HAYKH M TEXHUKH.

16.http://www.scitopia.org/scitopia/ — OXBaTHIBAET CBBIIIIE 3,5 MJIH.
UHTETPUPOBAHHBIX HAYYHO-TEXHHUCCKUX JIOKYMEHTOB, a TaKKe

NPaBUTEIbCTBEHHBIX JAHHBIX U TATCHTOB.

17.http://isihighlycited.com/ — mouckoBuk 3Hamenuroro Thomson Reuters.
[To3BosisIeT HAWTU KOHKPETHBIX HCCIIEOBATENed U pa3padOTUUKOB MO OTPaCiIsaM
HAYKH, TEMaM, YIPSIKICHHUSIM U CTPaHaM.

18.http://www.techxtra.ac.uk/ — enBa mu He nydmas B mMupe OHOIMOTEKA CTaTeH,
CalTOB, KHUT 110 BCEM OCHOBHBIM OTPACIIIM HAYKH M TEXHUKH, BKIIIOYAECT CAMBIC
MOCJICIHNE UCCIICAOBAHUS U TUCCEPTAIIHH.

19.http://www.scinet.cc/- yao0HbIH MOMCKOBUK IO OCHOBHBIM HANPAaBICHUSIM HAYKH
Y TEXHOJIOTUH.

20.https://sci-hub.i0/ - mOMCKOBHUK HAyYHBIX MTyOTHKAIIHIA

21.http://www.twirpx.com/ — 6ubauoreka ydeOHOM U HAYYIHOH JTUTEPATYPHI

7. MATEPUAJIBHO-TEXHUYECKOE U TH®OPMALIMOHHOE
OBECIIEYEHHUE

[IpoBenenune nekiuit W Ja0OPATOPHBIX pabOT 1o AUCHUIUIMHE «CHUCTEMBI
TEXHUYECKOTO 3PEHHs» OCYIICCTBISCTCS B CHEIUATU3UPOBaHHON s1abopaTopun YK4
No232  «JlabGopatopusi poOOTOTEXHUYECKUX KOMILIEKCOB», MPU ITOM B Y4EOHOM
MpoILIECCe HUCIONb3YeTCs cienytoiee ooecrneyeHue:

® [IPOEKTOP C MEPEHOCHBIM IKPAHOM;

e cucrtemMa aBromatuzupoBanHoro npoektupoBanus (CAD) Autodesk Inventor;

e cuctemsl nxxenepHoro ananusa (CAE) kopnoparun MSC Software;

e HaOOpPHBI JaTYUKOB U CEPBOJABUTATENICH,

e ympaBnsomue KoHTpojuiepbl (Arduino, MUJIAHJIP) wu opHOmmaTHbIe
kommbroTepsl (Raspberry PI, Cubieboard);


http://www.techcast.org/default.aspx
http://www.scirus.com/
http://scholar.google.com/
http://www.scienceresearch.com/scienceresearch/
http://www.scholar.ru/
http://elibrary.ru/
http://www.scitopia.org/scitopia/
http://isihighlycited.com/
http://www.techxtra.ac.uk/
http://www.scinet.cc/
https://sci-hub.io/
http://www.twirpx.com/

e cucTteMa TexHuueckoro 3penust Cognex DVT 545;

e manunynsaTopel  TH-350, nmaGopatopubie 5S-crenennesie  po6oTel  HIIU
Ypanyurex;

¢ konseitep SCC-900;

® cpella MaTeMaTUYeCcKoro MojenupoBanus U BerancieHuii MathWorks Individual
Licenses (per License): MATLAB 2016b, Simulink, Neural Networks Toolbox, Fuzzy
Logic Toolbox, Control System Toolbox (10 . Ne1145851 6eccpounas);

e cpena paspadbotku Microsoft Visual Studio;

e cpema pa3pabOTKM M OTIanku mporpamm mpomeiiuieHHoro SCARA-pobota
TSPC;

e cpena pa3pabOTKHM TPOTpaMM IS MPOMBINUICHHOW CHCTEMBl TEXHHYECKOTO
3penust DVT Intellect 1.4.0;

o 7 EPCOHATBLHBIX KOMITBIOTEPOB C JOCTYIIOM B c€Th IHTEpHET.



8. YTBEPKJIEHUE PABOYEN ITPOT'PAMMBI

VTBepxkieHre paboueii IporpaMMbl 6€3 U3MEHEHHUH
PaGouas mporpaMma 0e3 u3MeHeHUH yTBepxkaeHa Ha 2016/2017 y4ebnbli rof.
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8. YTBEPJKJIEHUE PABOUYEN ITIPOI'PAMMBI

VTBepikeHue paboyuet mporpaMMbl 63 U3MEHEHNH
PaGouast mporpamma Ge3 u3meHeHwuii yrBeprkaeHa Ha 2017/2018 y4eOHbI#A Tox.
[porokon Ne /1 3acegaHust KaQeapsl OT « 74 »_ 05 204,

3aBemyrommii kadeapoit —2= Py6anos B.T".
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8. YTBEP)KJIEHUE PABOYEN NPOT'PAMMBI

VYTBepxkIeHre pabodei mporpaMMsl 6€3 H3MEHEHMUI
PaGouas mporpaMma 6e3 M3MeHeHUH yTBeprkaeHa Ha 2018/2019 y4elOHsIil rox.
[Tporokon Ne 4% 3acemanus kadeapsl or « o7 »_ I6 20-¢8r.
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8. YTBEP)KJIEHUE PABOUYEU TPOT'PAMMBbBI

YTBep)aeHue padouel mporpaMMel 0e3 N3MeHEHUH
Pabouas nporpamma 6e3 nu3MeHeHun yrepxkaeHa Ha 2019/2020yueOHbBIH TO/I.
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8. YTBEPXKAEHUE PABOYEN MPOT'PAMMOBI

YreepikaeHue paboueii mporpaMMel 6€3 H3MeHeHH
Pabouast mporpamma 6e3 mamenenuii yreepikaena na 2020/2021 yueGHbIii ro.
[Ipotokon No 40 3ace/laHus KaQeaphl 0T « 28 » 05 2020r.
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