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«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO
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21. 06. 2023 e.

PABOYAS MPOrPAMMA YYEBEHOW OUCLMMIUHBI

51.B.[1B.04.02 Teopud o6paboTky oNTUYECKUX N300paXKeHUn
Kod u HaumeHosaHue OUCL{UI'U'ILIHbI 8 coomeemcmaeuu ¢ Y4ebHbIM nriaHoOM

1. Wundp n HanmeHoBaHWe HanpaBneHus NoAroToBKU/cneynanbHOCTU:
12.03.03 — ®omoHuka u onmouHgpopmamuka

2. TMpodunb nopgroroBkn/ cneunanusauumsi/ Marucrtepckas nporpamma:
DomoHuKa U ornmouHgopmamuka

3. KBanudmkaums (cteneHb) BbINyCKHUKA:
Bbicwee obpasosaHue (bakanasp)

4. ®opma obpa3oBaHus: OyHas

5. Kacheppa, oTBevarLan 3a peanmsaumio QUCLUUNNUHDbI:
Kaghedpa ormmuKuU U criekmpockKonuu

6. CoctaButenu nporpammsl: J/leoHosa JluaHa FOpbegHa, kaHOudam ¢bu3uKo-
MamemMamu4ecKux Hayk, 0oueHm

7. PekomeHpoBaHa: HMC gbusuyeckoz2o ¢h-ma BI'Y npomokoss Ne 6 om 20.06.2023
(HaumeHogaHue pekomeHAyrwel cmpykmypsbi, 0ama, HOMep rpPomokxosia)

8. YuebHbin roa; _2025/2026 CewmecTp(-bl): 6




9. Llenn n 3apayv y4e6HON AUCLMNNIUHBI:

Lensmu oceoeHusi y4ebHOU OucyuniuHbl S68715l0mcs: (POpMUPOBaAHNE 3HAHUM O
COBPEMEHHbIX TEOPETUYECKMX KOHUenuusax, Modensx W TexHomnorusx obpaboTkm onTu4ecknx
nsobpaxeHun, o metogax (OPMUPOBAHWA W OCHOBaxX MaTeMaTW4YeCKOro OMWCaHWs HenpepbiBHbIX
(aHanoroBbIX) M OUCKPETHbIX (UMEPOBbLIX) M300paKeHUM uccnegyeMbiX OOBLEKTOB B OMTUYECKUX U
ONTO3NEKTPOHHLIX Mpnbopax u cuctemax, yaenss ocoboe BHMMaHME OCHOBHbIM MeTogam 06paboTku u
aHanusa undpoBbIX 3006PaKEHNIN, MPUMEHSEMbIX B HAy4YHbIX CCNEAOBaHUSIX.

3adayu y4ebHoU ducyunnuHsbl:

- W3Yy4NTb OCHOBHble MeToAbl (POPMUPOBAHUSI aHANoroBblX M LMMPOBLIX K300paxKeHWi
uccnenyemMmbix OOBEKTOB B OMTUYECKUX W  OMTOINEKTPOHHbLIX Npubopax M cucTemax, npuHLMnax
06paboTkn, aHann3a n xpaHeHnss AByMepHon uudposon nHdopmaumm;

- HayuuTbCsl pellaTb 3ajaysM MaTemMaTM4eckoro OnuCaHWs HeMnpepbiBHbIX (aHanoroBbix) W
ONCKPETHBIX (LMdPOBbLIX) N306parKeHNI;

- OBMNageTb 3HaHnAMM 06 onTUYeCcKnx MeTodax aHamnoroson obpaboTku nHdopmaumm n meToaax
06paboTkn 1 aHanmsa UM@POBbIX ONTUYECKNX U30OPaXKeHNA, MPUMEHSAEMbIX B Hay4HbIX UCCNeoBaHusX.

10. MecTo y4yebHOM AucUMNIUHbI B CTPYKTYpe OOIN: vacms, opmupyemas yvacmHukamu
obpasosameribHbIX OmHoweHUl, ducyuniuHbl rno esibopy (61.B.[1B.4), 6ok 61.

11. KomneTeHuum obyyvawuwerocs, copmupyemMble B pe3ynbTaTe OCBOEHMUA
ANCLUMNNWHBI:
Kon HasBanue Kon(sr) Wnnukarop(sr) IInanupyemsle pe3yabTaThl 00ydeHUS
KOMITETEHIIMU
IIK-1 | CmocobeH olieHUBAThH IK-1.1 Cornacyet ycnoBus | 3HATh: YCIOBHS M PEXKUMBI IKCIUTyaTalllH,
YCJIOBHSL U PEKHMBI U PEIKUMBI KOHCTPYKTHUBHBIX ocobeHHocTeH
9KCIITyaTaluu 3KCIUTyaTaluH, pa3pabaTbIBa€MON ONTOTEXHHKH, ONTHYECKUX
paspabaTpiBaeMoi KOHCTPYKTHBHBIX W ONTHKO-JIEKTPOHHBIX  NpUOOpOB W
ONITOTEXHHKH, ocoOeHHOCTEH KOMIIIIEKCOB.
ONTHYECKNX U ONTHKO- pa3pabaTbiBaeMOil | YMeTh: COTJIacOBBIBATH YCIOBHSI M PEXHUMBI
JIEKTPOHHBIX ONITOTEXHHKH, 9KCIUTyaTalIH, KOHCTPYKTHBHBIX
prudopoB 1 ONITHYECKUX U ocoOeHHOCTEH paspabaTpiBaeMoOi
KOMIIIEKCOB OTITHKO- ONTOTCXHUKH, ONTHYECKUX W  ONTHKO-
INEKTPOHHBIX 3JIEKTPOHHBIX IPUOOPOB U KOMIUIEKCOB.
npubOPOB U Biagers: HaBbIKAMM ONPEICIICHUS YCIOBUHN U
KOMIIJICKCOB PSKMMOB  DKCIUTyaTallid, KOHCTPYKTHUBHBIX
ocobeHHOCTEH pa3pabaTbiBaeMOi
ONTOTEXHUKH,  ONTUYECKUX U  OINTHKO-
3JIEKTPOHHBIX IPUOOPOB M KOMIUIEKCOB
IK-1.2 Ormpenensier 3HaTh: TpeOOBaHUs K rnapaMeTpam
TpeboBaHMS K pa3pabaTbIBaeMOi ONTOTEXHHUKH.
napameTpam YMmern: OTIPENETIATh TpeboBaHuUs K
paspabaTbiBaeMOi | mapameTpam pa3pabaThIBAEMON ONTOTEXHUKH.
ONTOTEXHHUKA Baagern: HaBBIKaMHA OTIpeeTICHUS
TpeboBaHMII K TMapameTpaM pa3padaThIBacMON
ONTOTEXHUKH.
K-1.3 OcyuecTBisier 3HaTh: TIPUHLIMIIBI TOHUCKa Hay4YHO-
MIOUCK U aHAJIN3 TEXHHYECKOH HMHpOpManMu 00  H3IeNusIX
Hay4HO- aHajorax paspa0aTblBaeMOil ONTOTEXHHKU U
TEXHUYECKOM OIITHKO-3JIEKTPOHHBIX npudopoB u
uHpopmanum, KOMILJICKCOB.
OTE€YECTBEHHOTO U | YMeTh: aHAIN3HPOBATh HAyYHO-TEXHHUUECKYIO
3apy0eIKHOTO OMbITa | UH(GOPMAIIHNIO, OTCUCCTBCHHBIA U 3apyOCe)KHBIN
00 m3nenusx OTIBIT 00 M3/IENINAX aHAJIOTaXx.
aHajorax BuiiageTh: HaBbIKAMH OCYIIECTBIICHHUS ITOHMCKA
pa3pabaTbiBaeMOl | M aHaIM3a HAyYHO-TEXHWYECKOH MH(opManuy,
ONITOTEXHHKH, OTEYECTBEHHOTO M 3apyOeXHOrO OmbITa 00
ONITHYECKUX U H3IETHAX aHajorax pa3pabaTpiBaeMoOi
OTITHKO- ONTOTCXHUKH, ONTHYECKUX W  ONTHKO-
IJEKTPOHHBIX 3JIEKTPOHHBIX IPUOOPOB M KOMIUIEKCOB.




pUOOPOB U
KOMIIJICKCOB

IMK-1.4 | Odopmisier HayyHO- | 3HATB: PE3yNIBTAThl Pa3pabOTKH ONTOTEXHUKH,
TEXHHUYCCKUEC OTUCTHI | OIITHYCCKUX u OIITUKO-DJICKTPOHHBIX
0 pe3yJbTaTax PUOOPOB ¥ KOMIUICKCOB.
pa3paboTku Ymerb: 0QOpPMIATE  HAYYHO-TEXHHYICCKHE
ONTOTEXHUKH, OTUETHI 0 pe3ysbTarax pa3paboTku
OIITHYCCKUX U OIITOTCXHHUKH, OIITHYCCKUX u OIITHUKO-
OIITUKO- 3JIEKTPOHHBIX PUOOPOB U KOMITJIEKCOB.
DJIEKTPOHHBIX Biagerb: HaBblkamMH OQOpMIICHHS Hay4qHO-
puOOPOB U TEXHUYECKUX OTYETOB.
KOMILIEKCOB
IIK-4 | Cnocoben BHEAPATH TK-4.1 Uccnenyer u 3HATh: YCTPOMCTBO ONTHYECKUX, OITHUKO-
TCXHOIIOTHICCKUE aHaJU3UPYET DIIEKTPOHHBIX, MEXaHUYECKHX OJIOKOB,
HpOHECChl HECOOTBETCTBHA B | y3JIOB U JieTanei
TpOM3BOJCTBA 1 KOHCTPYKTOPCKOM | YMeTh: HCCIENOBATH W aHAIM3HPOBATH
KOHTPOJIA KayeCTBa )
ONTOTEXHIKIL, MOKYMEHTAINH, | HECOOTBETCTBUS B  KOHCTPYKTOPCKOM
OIITUYCCKHUX U OIITHKO- BHeceHHeu I[OKyMCHTaHI/H/I
3MEKTPOHHBIX HpeHHO)KeHHH 10 B.]'la)]eTb: H?BI:IK&MPI aHaJln3a M BHCCCHUA
HpI/I60p0B, KOPPEKTUPOBKE MPpCATTOKCHU N _ (6] KOPPEKTUPOBKE
KOMILICKCOB 1 HX KOHCTPYKTOPCKO§f | KOHCTPYKTOPCKO#H I0KyMEHTALMHI
COCTaBHBIX YacTeH JOKYMEHTAIUU C
y4eTOM
TEXHOJIOTHYECKUX
ocobeHHOCTEN
W3TOTOBJICHUS
pa3pabaTbsIBaeMBbIX
ONTHUYECKUX,
OITHKO-
AIIEKTPOHHBIX,
MEXaHUYIECKIX
0JIOKOB, y3JI0B U
JeTaneu
T1IK-4.5 CornacoBbIBaeT 3HAaTh: OCHOBHBIE aCIEKTHl IIPOLIECCOB
CPOKH pa3pabOTKH | MPOU3BOJCTBA, COOpPKH, IOCTHPOBKH H
HOBBIX KOHTPOJIS ONTUYECKUX, OITHKO-
TEXHOJIOTHIA U AIIEKTPOHHBIX, MEXaHHYECKHX OJIOKOB,
TEXHOJIOTHUYECKUX | y3IJIOB U JIeTasei
MIPOLIECCOB YMerh: COTJIACOBBIBATH CPOKH Pa3pabOTKU
MIPOU3BOICTBA, HOBBIX TEXHOJOTMH M TEXHOJIOTMYECKUX
cOopKH, MIPOIECCOB MIPOM3BOJICTBA, cOopKH,
FOCTUPOBKU U IOCTUPOBKM M KOHTPOJS OINTHYECKHX,
KOHTPOJIS ONTHUKO-3JIEKTPOHHBIX, MEXaHUYEeCKUX
ONTHYECKHUX, OJIOKOB, y3JI0B U JIeTanen
ONTHKO- Baajers: HaBbikamMu Pa3pabOTKH  HOBBIX
3JIEKTPOHHBIX, TEXHOJOTUI u TEXHOJIOTMYECKUX
MEXaHUIECKHIX MPOIECCOB IPOM3BO/ICTBA
OJIOKOB, y3JIOB 1
JeTaneu
IIK-6 | CnocobeH co3naBaTh IIK-6.2 | Ompenensiet crenenb | 3HATh: TPUHLHUIBI  ONpENEICHUS CTENeHU
0a3sl JaHHBIX O JOCTOBEPHOCTHU PE3yIbTaTOB OKCIICPUMECHTAJIbHBIX
¢busneckux pe3yJbTaToB HCCIIeOBaHUM.
CBOMCTBaxX U OKCIICPUMCHTAJIbHBIX YMmerh: COCTaBJIATH peecTp napamMeTpoB
TCXHOJOI'MYCCKHUX I/ICCJIG,I[OBaHI/Iﬁ u HAHOCTPYKTYPHBIX MaTCpHUAJIOB.
0COOEHHOCTIX COCTaBJICHUC B.]Ia}leTb: HaBbIKaMH OIIPEACICHUA CTCIICHU
HAHOCTPYKTYPHBIX peecTpa napameTpoB | JOCTOBEPHOCTH pe3yIbTaToB
MaTepuaioB HAaHOCTPYKTYPHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ.

MaTCpHajIoB




12. O6beM AUCUMNIIMHBbI B 3a4YeTHbIX eauHuuax/vyac.(s coomeemcmsuu ¢ y4ebHbIM
nnaxom) — 5/180.

dopmMa NPOMEXYTOHYHOMN aTTeCTaLun: sayém

13. Buabl y4ebHomn paboThbil:

TpyooemkocTb
Bupg y4ebHon paboTbl Bcero Mo cemecTpam
Ne 6
AyanUTOpHbIE 3aHATUSA 100 100
nexkumu 50 50
B TOM 4ucre: npaxkTnyeckme 50 50
nabopatopHble
CamocTosiTensHas paboTa 80 80
B TOM 4Mcre: KypcoBasi paboTa (MpoekT)
dopMa NpoMeXXyTOUHOW aTTecTaLum
3avem
Wtoro: 180 180

13.1 CopepxaHue AUCLUNIIUHDI:

n/n HaumeHoBaHuve pasgena C
ofepXXaHue pasgena aucumnivHbl
ONCUMNNUHBI
1. llekuun

1.1 BeegeHue. HekoTopble aTanbl pa3BuTa ONTUKM U ONTOINEKTPOHUKN. YpaBHEHUS
MakcBenna v ux pelueHve ans criydasi CBETOBOro 311EKTPOMarHUTHOro
nons.

1.2 AHanorosble n306paxeHus. MpencraBneHne HenpepbIBHbIX N30OPaXeHWN 1 X MaTemaTm4eckoe
onucaHwue.

1.3 O6paboTka n3obpaxeHui n BbluntaHne nsobpaxeHuin. Mutepdepometp Pabpu-fepo un
onTuyeckas peanusauus yrnpaBrieHme KOHTpacTom nsobpaxeHun. AuddepeHumpoBaHme
MaTeMaTU4YeCcKUX onepaLun. n3o6paxeHuii. Npon3BoaHbIE HELLENOro nopsaka u

anddepeHunpoBaHmre pacnpegeneHms gasbl. MHTerpyuposaHme
N300paKEeHNI.

1.4 CoBpeMeHHbIE MPUEMHUKMN MpuHuun gericteus N3C n KMOT ceHcopoB. OCHOBHbIE
ONTMYECKOro n3ny4yeHus (063op). xapakrepucTtuku N3C- n KMOIl-matpuu,.

1.5 LindpoBkle nsobpaxeHus. OnpepeneHue ungposoro nsobpaxeHus. MNpouecc guckpeTmsaumm
HenpepbIBHbIX N306paxkeHnin. KBaHToBaHWE AUCKPETU3UPOBAHHOIO
curHana. MaTpuyHoe u BEKTOpHOE npeacTaBneHue LmgppoBoro
n3obpaxeHus. CTaTmcTmyeckoe onmcaHme AUCKPETHbIX N30OpaKeHNN.
Mopenu nnoTHoCcTen BEPOATHOCTU OUCKPETHBIX M300paXeHNN.
MorpeLHoCcTV AUCKPETHOro NpeacTaBneHns M306paxxeHnn.

1.6 MeToabl 06paboTku LnpoBbIX MoanemeHTHOe NpeobpasoBaHue n3obpaxkeHui. MpuHUUNGI

ONTUYECKNX N30OpaKeHNIA. N3MEHEHUS pa3MepoB LdpoBbIX N306paxeHnin. OcHOBbI unbTpauumn
UMpoBbIX 306paxkeHUn. BoccTtaHoBNEHE N300paXxkeHNIA.
CermeHTaums nsobpaxxeHuin. BoiaeneHne KOHTYPHbIX TMHWA.
Pacno3HaBaHne 06 bEKTOB B ONTUYECKMX N306PaKEHMUSX.
2. [fpakmu4eckue 3aHsMusi

2.1 AHanorosble n306paxeHus. lMpencraBneHne HenpepbIBHBIX N30OPaXXeHWn 1 X MaTemaTn4eckoe
onucaHwue.

2.2 O6paboTka n3obpaxeHui n BbluntaHne nsobpaxeHuin. Mutepdepometp Pabpu-fepo un
onTu4yeckas peanusaums yrpaBrieHmne KOHTpacTom nsobpaxeHun. AuddepeHumpoBaHme
MaTeMaTU4YeCKUX onepavun. n306paxeHuii. Npon3BoaHbIE HELLENOro nopsaka u

anddepeHumnpoBaHmne pacnpegeneHms gasbl. MHTerpyposaHme
N300paKeHN.

2.3 CoBpeMeHHbIE MPUEMHIMKU MpuHuun gericteua N3C n KMOT ceHcopoB. OCHOBHbIE
ONTMYECKOro n3ny4yeHus (o063op). xapakrepucTtuku N3C- n KMOIl-matpuu,.

2.4 LindpoBkle nsobpaxeHus. Onpepnenexue umgposoro nsobpaxeHus. MNpouecc auckpeTmaaumm




HenpepbIBHbIX U306paxkeHuii. KBaHToBaHWe AUCKPETU3MPOBAHHOIO
curHana. MaTpuyHoe 1 BEKTOpHOE NpeacTaBneHne LndpoBoro
n3oGpakeHusi. CTaTUCTYECKOe onMcaHne QUCKPETHBIX N30GpaXKeHUiA.
Mogaenv nnoTHoCTen BEPOATHOCTU OUCKPETHBIX N306PpaXkeHU.
MorpeLHOCTN ANCKPETHOrO NPeaCTaBNeHNs N306paXeHUi.

2.5 MeToabl 06paboTku LMPOBbLIX lMoanemeHTHOE NpeobpasoBaHne n3obpaxeHui. MpuHLMNbI
ONTUYECKNX N30OpaXKeHNN. N3MeHeHUs1 pa3mepoB LndpoBbIx n3obpakeHnin. OCHOBbI unbTpaLmnm
undpoBbIx n30bpaxeHnin. BocctaHoBneHne n3obpaxeHni.
CermeHTaums nsobpaxeHun. BoigeneHne KOHTYPHbIX IMHWA.
PacnosHaBaHvne 06bEKTOB B ONTUYECKMX N30OPaKEHMAX.

13.2. Tembl (pasgensbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buapbl 3aHATMI (4acoB)

Ne HaumeHoBaHve pasgena CamocTosTenonas

n/n ONCUNNANHBI Nlekumn | lNMpaktuyeckne JlabGopaTtopHble pabora Bcero

1. | Beepenve. 4 14 18
lMpeobpasosaHne Pypbe B

2. | obpaboTke ONTUYECKUX 8 10 14 32
CUrHarmnos.
WHTerpanbHble

3. npeobpa3oBaHusi 10 10 14 34
Mpeobpa3zoBaHus

4. CrnyyaviHbIX CUrHanoB 10 10 14 34
OnTtuyeckue

5. TpaHCcnapaHThbl. 10 10 14 34
Mpuem n npeobpasoBaHue

6. OMNTUYECKMNX CUTHAIIOB. 8 10 14 32
WToro 50 50 80 180

14. MeToan4yeckue ykasaH1MA Ans ody4aroLWmuxca no 0CBOEHUIO AUCLUMNIIUHDbI

« Paboma c mekcmom KoHcriekma JieKyuu.

*  U3syyeHue y4ebHoU, Hay4yHoU U Memoduyeckol Jsiumepamypbl, Mamepuasos nepuoduyeckux
u30aHul ¢ npusie4YeHUEeM 3/1eKMPOHHbIX cpedcme Hay4yHoU uHgopmayuu;

» [Tlodzomoska Ooknados.

15. NMepevyeHb OCHOBHOM M [OMNOJIHUTENBbHON NUTEPATYPbl, PECYPCOB UHTEPHET,

HGOSXOAMMI:IX Anda ocBOeHUsaA ANCUnnIInNHbI
a) OCHOBHas nuTepartypa:

Ne n/n NcTouHnK

1 Oy6Huwes, KO.H. Teopusa n npeobpasoBaHne curHanos B onTudeckux cuctemax / KO.H. AyOHuwes M. :
JlaHb, 2011. - 365 c. http://lanbook.lib.vsu.ru/books/element.php?pl1_id=698

BuannbTtep, K0.B. O6paboTka 1 aHan13 undpoBbix n3obpaxeHuin ¢ npumepamu Ha LabVIEW
2 [BnekTpoHHbIN pecypc] : yuebHoe nocobue / KO.B. Busunetep, C.1O. XKentkos, B.A. KHasb [u ap.]. -
AnekTpoH. gaH. - M. : MK Mpecc, 2009. - 464 c. http://lanbook.lib.vsu.ru/books/element.php?pl1_id=1093

0) gononHuTenbHas nuteparypa:

Ne n/n NcToYHMK

JlaTbiwes, A.H. LindpoBkie n3obpaxeHns n nx ucnonb3oBaHve AN onpeaeneHns nHTerpanbHoro
anbLbeno 06BEKTOB C HEOAHOPOOHOW CTPYKTYPOW OTpaXatoLlen NOBEPXHOCTM : MoHorpadusa / A.H.

3 JaTbiwes, J1.10. JleoHoBa, B.H. CenneaHoB. — BopoHex : BopoHex. roc. yH-T, 2006. — 118 c. (2
aK3emMnnspa)
Maenos, A.B. O6paboTka nHpopmaumm ontudeckumm metogamm. OCHOBbI ONTUYECKUX MHPOPMALIMOHHBIX

4 TEXHOMNOrM, UCNonb3yrLmx npeobpasosaHme Pypbe U meToa ronorpadun. [SNEKTPOHHBIN pecypc] —
OnekTpoH. gaH. — CI16. : HAY UTMO, 2009. — 54 c. — Pexwum goctyna:
http://e.lanbook.com/book/40807

5 UrHaTtoB, A.H. OnToanekTpoHrKa 1 HaHOOTOHKKA. [ONeKTpoHHbIN pecypc] — OnekTpoH. aaH. — CI16. :

JaHb, 2011. — 528 c¢. — Pexum goctyna: http://e.lanbook.com/book/684

loHcanec, P. LUndposasa obpaboTtka nsobpaxenunn / P. MNoHcanec, P. Byac ; nep ¢ anrn. nog pea. MN.A.
6 Youma .— M. : TexHocepa, 2005 .— 1070 c. : un. — (Mup umdpoBon 06paboTkmn) .— bubnuorp. B koHUE
rnas .— lNpeam. ykas. : ¢. 1067-1070. (2 sksemnnsapa)

YMHAWKMH, C.B. TeopeTuyeckme ocHOBbI LMcpoBoi 06paboTkn U npeacTaBneHns curHanos : yyebHoe
nocobue / C.B. YMHSLLKKH. - 2-e 13a., ucnp. u gon. - M. : TexHocdepa, 2012. - 368 c. - (Mup uudpoBoi
obpabotkn). - ISBN 978-5-94836-318-9 ; To ke [OnekTpoHHbii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=233733




B) MH(POPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIe pecypcbl:

Ne n/n Pecypcbl MHTepHeT
8 OnekTpoHHbIv kaTanor 3HB BI'Y https://www.lib.vsu.ru/
9 OBC "M3paTenbctBa "MaHb" https://e.lanbook.com
10 OBC "YHuBepcuteTckasa bubnuoteka online" https://biblioclub.lib.vsu.ru
11 HaumoHanbHbI ungposor pecypc "PYKOHT" https://rucont.ru

16. YyeOGHO-MeTOOQUYECKOE obecrneyeHune ANA opraHusauum CamMoOCTOATESIbHOWU
paboTbl:

Ne n/n MCTOYHMK

1 YyebHo-memodu4yecKue 371eKmpoHHbIe Mamepuarbl K NEKYUOHHbIM 3aHamusM OUCUUMIUHbI
"Teopusi obpabomku onmu4yeckux uzobpaxeHul".

2 BOnekmpoHHbIU y4ebHbil Kypc "Teopusi obpabomku onmu4eckux usobpaxeHud",

17. UHcpopmaLMOHHbIE TEXHOSOIMU, UCNOoSNb3yeMble AN peanu3auum y4yeoHom
AUCLUMNIINHBLI, BKINOYasa nporpaMmMmHoe obecneyeHne u MHpopmMaLMOHHO-
CrpaBoOYHble cUCTeMbI (Npu He06Xxo0ANMMOCTH)

B y4ebHoMm npouyecce ucnonb3yromes crnedywoujue obpazosamernbHbie mexHonoauu. [lo
obpasosameribHbIM (hopMaM: NEKUUOHHbIE U rnpakmu4yeckue 3aHamus. lpeobnadarowumu memodamu u
rnpuemam 0bydeHus  SABMAIOMCA.  ObOBACHUME LHO-UMTIOCMpamueHbie  (06bsCHeHUe, oka3 —
demoHcmpauusi y4ebHoeo Mamepuana u 0p.);, akmueHble (aHasu3 y4ebHOU U Hay4YyHoU numepamypsbi,
cocmasrieHue cxem U Op.) U UHMepakmueHbie, 8 MOM 4Yucsie U epyrnrnosbie (83aumMHoe obyyeHue 8
¢opme nodzomosku U obceyxOeHusi 0oknados); UHGOPMaUUOHHbIE;, MyrnbmumedulHble (paboma c
calimamu akadeMu4Yeckux Ccmpykmyp, Hay4HO-uccrnedosameslbCKUX opeaHu3ayul, 371eKMmMpPOHHbIX
bubriuomek u u Op., paspabomka npezeHmauuli, coobweHul u 0oknados, paboma C 3/1€KMPOHHbLIMU
obyuarowumu rpozpamMmamu U m.n.).

OpeaHu3ayuoHHas cmpykmypa neKyuoHHo20 3aHsimus: 1. @opmynupoeka membl, yesnel 3aHImus,
rnocmaHoska npobrnemMHo2o eorpoca. 2. Pa3bsiCHeHUEe 80rpPOCO8 MEeopPemu4yecKoa0 U Mpakmu4ecKozso
nnaHa 0nsi peweHusi rnocmassieHHoU rpobrnembi. 3. PaccmompeHue nymel peweHusi npobrnemMHo20
80ripoCa Ha KOHKPemHbIX npumepax. 4. 3aknrodeHue, hopmynuposka 6b1e0dos. 5. Popmynuposka
3adaHus Onsi camocmosimerisHol OomawHel pabomabi. O38y4dueaHuUe membi criedyrueao 3aHIMus.

Tekywuli KOHMPOIb NMPO8OOUMCS MyMmeM MPOBEPKU 8bINONIHEHUsT doMawHe20 3adaHus, 8X0OHO20
KOHmMpoJis (8 sude camocmosimesibHbIX U KOHMPOJsIbHbIX pabom, doknados u peghepamos).

lpu peanuszayuu OucyumnIuHbl C UCMOMb308aHUEM OUCMAaHUUOHHbIX 0bpa3osameribHbIX
mexHo02ul UCronb3ymcs UHCMPYMEHMbI 311EKMPOHHOU UHGhopMayUoOHHO-0bpa3zogameribHoU cpedb!
Blr'Y «3nekmpoHHbIl yHU8epcumem BIY» (https://edu.vsu.ru) u/unu “MOOK BI'y” (https.//mooc.vsu.ru),
cepsucbl 8udeoKkoHgepeHuul (BigBlueButton, Zoom, Discord u 0@p.), 3a/1eKmpoHHass fo4Yyma,
MecCceHOXephbl U coycemu.

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne AUCLUNIUHDBI:

HoyTbyk Asus, C BO3MOXHOCTbIO MoAkmtoveHus k cetn "MHTepHeT" n obecnevyeHmemM gocTyna B
ANEKTPOHHYIO UHOPMaLMOHHO-0bpasoBaTensHyto cpegy BIY, lNMpoektop BenQ MS 612ST, [ocka
MarHuTHo-mapkepHast 100*200. MNporpammHoe obecneveHme: OC Windows (WinPro 8 RUS Upgrd OLP
NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNporpammHaa cuctema ans
OBHapyXeHUs TEeKCTOBbIX 3aMMCTBOBaHUM B y4ebHbIX M HayyHbix pabotax «AHTMnnarnat.BY3». Office
Standard 2019 Single OLV NL Each AcademicEdition Additional Product. NporpammHbin komnnekc ans
OBM - MathWorks. Cuctema uHxeHepHoro mogenupoaHus ANSYS HF Academic Research.

Peanvsauuss gucumnnvHbl C MNPUMEHEHMEM 3NEKTPOHHOro 0obOy4yeHuss W OUCTaHLMOHHBIX
obpasoBaTenbHbIX TEXHOMOMMI OCyLecTBseTcAa 4Yepe3 obpasoBaTenbHbI noptan "OneKkTPOHHbIN
yHuBepcuteT BIY" (https://edu.vsu.ru).

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNETEHUUN C YKa3aHMeM 3TanoB hOpPMUPOBAHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHUs

| Kop v cogepxanue | [MnaHupyemble pesynbTaTtbl 06y4eHus | Otansl |



https://mooc.vsu.ru

KoMneTeHuun (Mnm (nokasaTenu OOCTUXKEHNS 3a4aHHOro opMMpoBaHUS dOC*
ee yactu) YPOBHS1 OCBOEHUSI KOMMNETEHLUN KoMneTeHumu (cpeacTtBa
nocpeacTBoM (POPMUPOBAHMS 3HAHWUNA, (pasgensbl (TeMbl) OLEeHVBaHMSA)
YMEHWU, HaBbIKOB) OANCLUNNUHBI UNn
MoAayns n Ux
HanMeHoBaHMWe)

[K-1.1. Cornacyer 3HaTh: YCIOBHUS M PEXHUMBI 3KCIUTyaTalllu,
YCJIOBUSI U PEKUMBI KOHCTPYKTHUBHBIX ocobeHHOCTEH Bce pasgenbl
IKCILTyaTal|H, pa3pabaTbIiBaeMO ONTOTEXHUKH, ONTHYECKUX
KOHCTPYKTHBHBIX U ONTHUKO-3JIEKTPOHHBIX  HPUOOPOB U
ocobeHHOCTEN KOMILIEKCOB.
pa3pabaTbIBaeMoit YMerh: COINacoBbIBaTH YCIIOBUSL U PEXHUMBbI
ONITOTEXHHUKH, 9KCIUTyaTaIUH, KOHCTPYKTHUBHBIX KM
ONITHYECKUX U ocoOeHHOCTEH pa3pabaTbiBacMOn
OIITHKO-3JIEKTPOHHBIX | ONTOTEXHWKH, ONTHYECKUX W  ONTHKO-
pudopoB 1 3JIEKTPOHHBIX TIPHOOPOB M KOMIUIEKCOB.
KOMIIIEKCOB BuianeTb: HaBbIKAMHU ONpEAEICHHUS YCIOBHH

1 PEXNMOB 3KCIUTyaTallnd, KOHCTPYKTUBHBIX

oco0eHHOCTeH paspabaTbiBaeMoit

OIITOTCXHHUKH, OIITHYCCKUX u OIITUKO-

JNIEKTPOHHBIX TPHOOPOB M KOMILIEKCOB
IMK-1.2. Onpenensier | 3HaTh:  TpeOOBaHMS K  mapamerpam Bce pasgenbl KM
TpeboBaHUs K pa3pabaThiBaéMOi ONITOTCXHUKH.
nmapameTpam YMmertn: ompezeniaTh  TpeOoBaHUS K
paspabaTbIBaeMoi napamerpam paspabaTbIBaeMoi
ONITOTEXHUKH ONITOTEXHHKH.

Baaners: HaBBIKaMH OTIpeICTICHUS

TpeboBaHuit K napameTpam

pa3pabaTbIiBaeMOH ONTOTEXHHUKH.
IK-1.3. 3HaTh:  TPUHOMIBI  [OMCKAa  HAy4YHO- Bce pasgensl KM
OcCyImecTBIIIeT MOUCK | TEXHWYECKOH HHpOpManmuun 00 H3IeTusIx
U aHAJN3 HAYIHO- aHaiorax paspabaTbIBaeMOil ONTOTEXHUKH U
TEXHHUUYECKOH OIITHKO-3JIEKTPOHHBIX pudopoB u
nHpopManuy, KOMIIJIEKCOB.
OTEYECTBEHHOTO U YMmern: aHAJIU3UPOBATh HayY4HO-
3apy0e’KHOTO OTbITa TEXHUYECKYI0 MH(OpMaIHNIO, OTeUECTBEHHBIN
00 m3enusIx 1 3apyOCKHBIA OTBIT 00 U3ACTHIX aHAJIOorax.
aHajorax BiiageTh: HaBBIKAMU OCYIIECTBJICHUS IIOMCKA
paspabaTbiBaeMoi u aHaiM3a Hay4YHO-TEXHUYECKON
OIITOTCXHHUKU, I/IH(I)OpMaI_[I/II/I, OTCYCCTBCHHOI'O u
ONTHUYECKUX U 3apy0eXHOrO OmbITa 00 M3JENUsIX aHanorax
OTITHKO-3JIEKTPOHHBIX | pa3pabdaTeIBacMOil ONTOTEXHUKH, ONTHYECKIX
pudopoB U W ONTHKO-3JIEKTPOHHBIX  INPUOOPOB W
KOMIUIEKCOB KOMIIIIEKCOB.
ITK-1.4. Odopmisier | 3HaTh: PpE3YIbTaTHI pa3paboTku Bce pasgensl KM
HAyYHO-TEXHUYECKHE | ONTOTEXHHWKH, ONTHYECKUX W  ONTHKO-
OTHYETHI O pe3yNbTaTax | AJMEKTPOHHBIX MPHOOPOB U KOMIUICKCOB.
pa3paboTku YMmerb: odopMIAITE HAyYHO-TEXHHUYECKHE
ONTOTEXHUKH, oT4éTHl O  pe3ylpTartax  pa3paboTku
OIITHYCCKUX U OIITOTCXHHUKH, OIITHYCCKUX u OIITUKO-
ONTUKO-3JIEKTPOHHBIX | 3JEKTPOHHBIX IPUOOPOB U KOMIUIEKCOB.
pubOPOB U Buaners: HaBbikKaMH O(DOPMIICHHS HAay4HO-
KOMIIJICKCOB TEXHUYECKUX OTUETOB.
ITK-4.1. Uccnenyer | 3uaTh: yCTPOWCTBO ONTHUYECKHUX, ONTHUKO- Bce pasgensl KM

U aHATTU3UPYET
HECOOTBCTCTBUS B
KOHCTPYKTOPCKOU
JOKYMEHTALINH,
BHECEHUE
HNPEAJIOKEHUM 110
KOPPEKTHUPOBKE
KOHCTPYKTOPCKOM

AIIEKTPOHHBIX, MEXaHHYECKHX OJIOKOB,
Y3JIOB U JIeTaJIeH

Ymerns: ucciegoBaTb M aHAIU3HPOBATH

HECOOTBETCTBHSI B  KOHCTPYKTOPCKOH
JIOKyMEHTalluu

Biagerb: HaBbIKaMHM aHallM3a W BHECCHUS
NpeIoKEHUH 0 KOPPEKTHPOBKE

KOHCTPYKTOPCKOH JOKyMEHTalluU




AOKYMCHTAIMU C
y4eTOM
TEXHOJIOTUYCCKUX
0COOEHHOCTEMH
W3TOTOBJICHUS
pa3pabaThIBaeMBbIX
OINTUYECKUX,
OMTHKO-
3JIEKTPOHHBIX,
MCXaHUYCCKUX
OJIOKOB, y3JIOB U
JeTanen

IK-4.5. Uccnenyer 3HaThb: OCHOBHBIE acClEKThl IIPOLIECCOB Bce pasgentl KM
W aHAIA3UPYET MPOU3BO/ICTBA, COOpPKH, FOCTUPOBKH U
HECOOTBETCTBHUS B KOHTPOJIA ONTUYECKUX, OINTHUKO-
KOHCTPYKTOPCKOM 3NICKTPOHHBIX, MEXaHUYECKUX OJIOKOB,
JIOKyMEHTALWH, Y3II0B U JeTajei
BHECEHME Ymern: COTJIaCOBBIBATh CpOKHU
NPEJI0KEHUHN 10 pa3pabOTKH  HOBBIX  TEXHOJOTMHA U
KOPPEKTUPOBKE TEXHOJOTHYECKUX MPOLIECCOB
KOHCTPYKTOPCKOU MPOU3BOJICTBA, COOPKH, FOCTUPOBKA U
JOKYMEHTAIUH C KOHTPOJIA ONTUYECKUX, OINTHUKO-
y4eTOM JNICKTPOHHBIX, MEXaHWYECKUX OJIOKOB,
TEXHOJIOTHUECKUX Y3JIOB U JIeTaJIen
0COOEHHOCTEMH Baanerb: HaBblkamu Pa3pabOTKH HOBBIX
HU3TOTOBJICHUS TCXHOJIOTHi Hu TEXHOJIOTUYECKHUX
pa3pabaThiBaeMbIX | IPOIIECCOB MPOM3BOJICTRA
ONTHYECKUX,
ONTHUKO-
3JIEKTPOHHBIX,
MEXaHUUYECKHUX
OJIOKOB, y3JIOB U
JieTajiei
ITK-6.2. Onpenensier 3HaTh: [PUHIUIBI ONPECICHUS CTENCHU Bce pasgensl KM
CTEIECHD pe3yabTaToB IKCICPUMEHTATBHBIX
JIOCTOBEPHOCTH WCCIIEJOBAaHUM.
pe3yIbTaToOB YMeThb: COCTaBJIATH pPEECTp MMapaMeTPOB
9KCICPUMCHTANBHBIX | HAHOCTPYKTYPHBIX MaTepPHAJIOB.
HCCIIETIOBaHUM 1 BiameTh: HaBBIKAMHU OIPEACICHUS CTCIICHU
COCTaBJICHUE PeecTpa | JOCTOBEPHOCTH pe3yJbTaToB
napameTpoB IKCIEPUMEHTAITBHBIX HCCIIETOBAHHIA.
HAHOCTPYKTYPHBIX
MaTepHaIOB

MpomexyTouHasa aTTectaums KM

dopma KOHTpOns — 3a4eT

n pOMe)I(YTO‘lHOﬁ aTTecraumnmn

19.2 OnnucaHue KpuTepveB U LUKallbl OLEHUBAHUSA KOMMNETEeHUUN (pe3ynbTaTOB OOy4eHusi) npu

[na oyeHusaHusi pe3ynibmamos obyyeHuUs1 Ha 3a4Yeme C UCroMb3yomcs crnedyrowue rnokasamenu

(8YHbI u3 19.1):

1) 3HaHue y4yebHO20 Mamepuarna, enadeHue MOHSIMUUHBLIM arnnapamomM U MmeopemuyecKuMU

ocHosaMu OUCUUMIIUHBI
2) ymeHue cesiabieamb Meopuro € npakmukod;
3) ymMeHue onuckigames OCHOBHbIE XapakmepucmuKu crieKmparbHbIX npuéopos;

4) er1adeHue 3HaHUsIMU O meopemu4ecKux oCHoeax U COBPEeMEHHbIX mMemodax MO!'IeKyI'IFIpHOU

CrieKmpocKoriuu.




CooTHoOLUeHWe NnoKa3saTenewn, KputepueB U LWWKalibl OUleHUBaHUA pe3yribTaToB o6yqe|-w|;|.

Kputepum oueHnBaHus
KOMMNEeTEeHUnn

YpoBeHb chOpMUPOBAHHOCTH
KOMMeTeHUun

LLikana oueHok

lNoceuweHue nekyuoHHbIx u | NosbiweHHbIU 6a308bIl U
rpakmu4yeckux 3aHamud. r1opo20o8nkIl yposHU
lMonHbIGO omeem Ha 80rpoc
KOHMPOJIbHO-
usmepumesribHo20
Mamepuara 80 8peMs
3ayema. Omeemenl Ha
doronHumMesbHble
80/1pOCHI.

3a4ymeHo

Cucmemamudeckue -
nponycku 3aHsmul 6e3
yeaxumersibHOU npUYUHbI.
HeymeHue dasamb
omeembl Ha 80MpPoChk!

He 3a4meHo

19.3 TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHble MaTepuanbl, HeoO6XxoauMble

ONA  OLEHKUM 3HaHUW, YMEHUW,

HaBblKOB U (VI.I'II/I) onbiTa AeATeNIbHOCTMU,

XapakTtepu3syrowme 3tanbl POPMUPOBaAHUA KOMMNETEHUUI B NpoLiecce OCBOEHUs

obGpa3oBaTenbHOM NporpamMmmsbl

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

. MpuHuun gencteus MN3C ceHcopoB. OcHoBHbIE XapakTepucTuku M3C-maTpuu.

. Pacno3HaBaHne 0O6bEKTOB B ONTUYECKNX N30OPaKEHUSX.

. MNpeacraBneHne HenpepbIBHbIX N300paXeHWn U NX MaTeMaTU4ecKoe onmcaHue.

. NpyHumnn genctens KMOIT ceHcopoB. OcHoBHble xapaktepuctukn KMOI-matpuu,.

. YpaBHeHus Makcsenna n ux pelueHme ans cnyvyas CBeTOBOro arieKTpoMarHMTHOro nonsi.

. MaTpu4yHoe n BekTopHOEe npeacTaBneHme undpoBoro n3obpaxeHus.

. BeluntaHme nsobpaxeHumn.

. KBaHTOBaHMe ancKpeTn3MpoBaHHOro curHana.

. MuTepcepomeTtp ®abpu-llepo u ynpaBneHne KOHTPACTOM N300paxXeHWN.

10. UudbpoBble nsobpaxeHus. MNpouecc aMckpeTusaunm HenpepbIBHbIX M300paXKeHNI.

11. TNorpeLwHoCcT! AMCKPETHOrO NpeacTaBneHns N300paxxeHun.

12. BblgeneHue npuaHakoB LNGPOBbLIX N300paXeHWNA.

13. OcHoBbI unbTpauumn LMPOBLIX N300PaXKEHNN.

14. CtatncTnyeckoe onncaHne ANCKPETHbIX M300paXKeHNN.

15. IHTerpmpoBaHne n3obpaxeHun.

16. CermeHTaumsa n3o6paxeHui.

17. OubdepeHumnpoBaHme nsobpaxkeHuin. NMponsBogHbie HeLEenoro nopsaka u
anddepeHumnpoBaHme pacnpegeneHms dassol.

18. BoccTaHoBneHne nsobpaxeHuin.

19. MNMoanemeHTHOe npeobpasoBaHme n3obpaxeHnn. MNpuHUMNBI U3MEHEHUS pa3mepoB
LMpoBbIX N30BpaKEHNI.

20. Mogenu nnoTHOCTEN BEPOSTHOCTU AUCKPETHBIX M300paXKeHNUN.

OCOoO~NOODWN-=-

19.3.2 Tembl gOKNanoB:

. BnusHune nHTepBana guckpeTM3aumm Ha BOCCTaHOBIIEHME N300paxeHus.

. Npobnema noXHbIX KOHTYPOB NPV KBAHTOBaHNN U306paKeHNS.

. 3agaya noucka onNTMMarnbHOro KBaHTOBaTeNs U306paxeHns.

. JKkBanusaumsa n3obpaxeHus.

. NMapameTpbl npeobpasoBaHnsa n3obpaxeHns Npu ero IMHEMHOM KOHTPaCcTMPOBaHUN.

. Owwmbka n pesynbTaT NMUHENHON bunbTpauum npyn npeobpasoBaHnn U306PaKEHNN.

. KpaeBble acbdekTbl 1 MeToabl 60pbbbl C HAMW MPKY BOCCTaHOBIIEHUN M300paxeHn.

. Mpouenypa npuBsasku n3obpaxeHun.

. Matematunyeckyo mogenb HEOAHOPOAHOIO N306paXeHns AN pelleHns 3agadn cermMeHTaLum.

O©COoONOOOTPA,WN =



10. MNMpobnema NoxHOro 06HapyXeHns SPKOCTHbIX Nepenagos.
11. MeToabl OLEHVBaHWSA BEPOSTHOCTEN OLWMBOK Npu pacno3HaBaHUM 06pa3oB B U306paxXeHUsIx.
12. CxaTne n3obpaxeHnn.

19.4. Metogmyeckue MmaTtepuanbl, onpegenswowme npoueaypbl OLEHUMBaHUSA
3HaHMW, YMEHWW, HaBbIKOB MU (MNK) onbiTa AEATENbHOCTU, XapaKTepu3yHLKUX
3Tanbl GPOpMUPOBaHMA KOMNETEeHL NN

OueHka 3HaHWUI, YMEHWUIA U HABbLIKOB, XapakTepu3ytoLlasl aTanbl popMUPOBaHNA KOMMNETEHLUIA B paMKax
N3YyYeHUst OUCUMMNIIMHBI OCYLLECTBIISETCA B XOA€ TEKYLLEeN 1 NPOMEXYTOYHON aTTecTaLuii.

Tekyllas aTTecTauusi MNpOBOAUTCA B COOTBETCTBMU C [lonoxeHMeM o Tekywen artTectauum
obyyatoLmxcs no nporpaMmam Bbicllero obpasoBaHnst BopoHeXCKoro rocyiapCTBeHHOro yHUBepcuTeTa.
Tekyllas aTTecTauMsi NpoBoaMTCA B (hopMe: YCTHOro onpoca (MHOMBMAOYanbHbIA onpoc, dpoHTarnbHas
Gecena); TECTUPOBAHUS; OLEHKM pe3ynbTaToB MpaKTUYecKon OesTenbHOCTU. KpuTepum oueHMBaHus
NpuBeAEHLI BbILLE.

MpomexyToyHasi aTTecTauMsi MPOBOAWUTCS B COOTBETCTBUM C [lONOXEHMEeM O MPOMEXYTOYHOMN
aTTecTauum oby4atowmxcsl no nporpamMmmam BbicLLEro obpasoBaHus.

KoHTponbHO-M3MepuTenibHble  MaTepuarnbl  MPOMEXYTOYHOW  aTTecTaumMu  BKMoyawwT B cebs
TeopeTnyeckne Bonpochkl, NO3BOSISAOLWNE OLEHUTL YPOBEHD NOSTyYEHHbIX 3HAHWUIA.

MpV OUEHVMBaHMN WUCMOMNb3YeTCs KayeCTBEeHHas LiKana OLEeHOK. KpuTepuu OUEeHWBaHWS MNpUBEAEHDI
BbiLLE.

lMporpamma pekomeHgoBaHa HMC pusuyeckozo gakynbmema BIY

(HaumeHosaHue ¢hakyrnbmema, cmpyKkmypHo20 nodpasoesieHusi)

npoTokosn Ne 6 om 20.06.2023 e.




®oHAO KOHTPOJIbHO-U3MepUTeNLHOro MaTepuana

YTBEPXIOAKO
3aBegyoLmii kacpeapor ONTUKN 1 CNEKTPOCKONUMU

OBunHHumkoB O.B.
rnodnucsk, pacuugposka noonucu

20

HanpasneHue noagrotosku / cneunansHocTb 12.03.03 - doToHmka n onTonHdopmMaTuka

OucumnnuHa Tepusa 06paboTkm ONTUYECKUX N300 paKeHUn
dopma obyyeHus OYHas

Bug koHTpoOns 3avert

Bup atTtectauumn NPOMeXyTo4yHas

KoHTponbHO-u3MepuTenbHbIin maTepuan Ne 1
1. NpuHunn gencteus MN3C ceHcopoB. OcHoBHLIE XapakTepucTuku M3C-maTpuu.

2. PacnosHaBaHne 0ObEKTOB B ONTUYECKNX I/I306pa)KeHl/IFIX.

Mpenogasatenb

nodnucek pacwugposka nodnucu

YTBEPXOAKO
3aBeayowmii kacdeapor ONTUKM N CNEKTPOCKOMUMU

OBunHHumkoB O.B.
rnodnucsk, pacuugposka noonucu

20

HanpasneHue nogrotosku / cneunansHocTb 12.03.03 - doToHmka n onTonHdopMaTuka

OucumnnuHa Tepust 00paboTkM ONTUYECKUX N300paKEHUN
dopma obyyeHus OYHas

Bug koHTpons 3a4et

Bupg atrectauumu NpoMeXyTo4yHas

KoHTponbHO-n3meputenbHbIn matepuan Ne 2
1. MNpeactaBneHne HenpepbIBHbIX N306PaXeHUn 1 MX MaTemMaTMyecKkoe onucaHue.
2. MpuHumn gencteua KMOI ceHcopoB. OcHoBHble xapakTepuctukm KMOT-maTpuu.

MpenopasaTtenb

nodnuck pacuwugposka nodnucu
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YTBEPXIOAKO
3aBegyoLmii kacdpeapor ONTUKN 1 CNEKTPOCKONUU

OBunHHumkoB O.B.
rnodnucsk, pacuugposka noonucu

20

HanpasneHue nogrotosku / cneunansHocTb 12.03.03 - doToHmka n onTonHdopmMaTuka

OucumnnuHa Tepusa 06paboTkm ONTUYECKUX N306paKeHUN
dopma obyyeHus OYHas

Bug koHTpoOns 3avert

Bup atTtectauumn NPOMeXyTo4yHas

KoHTponbHo-u3MepuTenbHbI Matepuan Ne 3
1. YpaBHeHus MakcBenna u ux pelleHve ans criydasi CBeTOBOro 3f1eKTPOMarHMTHOro Morns.

2. MaTpuuyHoe v BEKTOpHOE NnpeacTaBrieHne L poBoro n3obpaxeHus.

Mpenogasatenb

nodnuck pacwugposka nodnucu

YTBEPXIOAKO
3aBegyoLmii kacpeapor ONTUKN 1 CNEKTPOCKONUU

OBunHHumkoB O.B.
rnodnucsk, pacuugposka noonucu

20

HanpasneHne noarotoeku / cneumanbHocTb 12.03.03 - PoToHUKA 1 onTonHdopmaTumka

OucumnnuHa Tepusa 06paboTkm ONTUYECKUX N300 paKeHU
dopma obyyeHus OYHas

Bug koHTpons 3avert

Bup atTrectauumn NPOMeXyTo4yHas

KoHTponbHo-u3meputenbHbin matepuan Ne 4
1. BbluntaHme n3obpaxxeHui.

2. KBaHTOBaHWe OUCKPETU3MPOBAHHOIO CUrHana.

Mpenogasatenb

nodnucek pacwugposka nodnucu
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YTBEPXOAKO
3aBeayowmin kacdeapor ONTUKN N CNEKTPOCKONUMU

OBuuHHMKOB O.B.
nodnucek, pacwugposka nodnucu

20

HanpasneHne noarotoBku / cneumanbHocTb 12.03.03 - PoToHUKa 1 onTonHdopmaTtumka

OucumnnuHa Tepusa 06paboTkM ONTUYECKUX M30BpaXkeHUI
dopma 0byyeHus oYyHas

Bua koHTpons 3ayerT.

Bug attectaumm NPOMEXYTOYHas

KoHTponbHO-n3meputenbHbin matepuan Ne 5
1. MutepcepomeTtp ®abpu-Ilepo n ynpasneHne KOHTPacTOM N306paxeHUi.
2. Undposble nsobpaxeHus. lMpouecc guckpetnsaumm HenpepbiBHbIX N300paXkeHnn.

MpenopasaTtenb

rnodnuck pacuwugposka nodnucu

YTBEPXIOAKO
3aBegyoLmii kacdpeapor ONTUKN 1 CNEKTPOCKONUMU

OBuunHHMKoB O.B.
nodnucek, pacwugposka nodnucu

20

HanpasneHne noarotoBku / cneumanbHocTb 12.03.03 - PoToHUKa 1 onTonHdopmaTtumka

OvcumnnnuHa Tepus 06paboTkm onTUYeCKMX n3obpaxkeHnn
®opma obyyeHus o4YHag

Bug koHTpons 3avert

Bup atTrectauumn NnpoMeXXyToyHas

KoHTponbHoO-u3MepuTenbHbI Matepuan Ne 6
1. MNorpeLlHOCT ANCKPETHOrO NPeACcTaBneHnst M306paXkeHni.

2. BoigeneHve npnsHakoB LUdPOBLIX N306pakeHun.

Mpenogasatenb
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nodnucek pacwugposka nodnucu

YTBEPXIOAKO
3aBegyoLmii kacpeapor ONTUKN 1 CNEKTPOCKONUMU

OBuuHHMKOB O.B.
rnodnucsk, pacuugposka noonucu

20

HanpasneHne noarotoeku / cneumanbHocTb 12.03.03 - PoToHUKa 1 onTonHdopmaTtumka

Ovcumnnuna Tepusa 06paboTkn oNTUHECKUX N300paxeHUI
dopma obyyeHus OYHas

Bug koHTpoOns 3avert

Bup attectauumn NnpomMeXXyTovHas

KoHTponbHO-n3meputenbHbIin matepuan Ne 7
1. OcHoBbI uNbTpaLMmM LMdPOBLIX N300paXKEHUIA.
2. CTtaTncTnyeckoe onmcaHne OUCKPETHbIX N300paKeHWU.

MpenopasaTtenb

nodnuck pacwugposka noonucu

YTBEPXOAHKO
3aBeayowmin kacdeapor ONTUKM N CNEKTPOCKONUMU

OBuunHHMKoB O.B.
nodnucek, pacwugposka nodnucu

20

HanpasneHne noarotoBku / cneumanbHocTb 12.03.03 - PoToHUKa 1 onTonHdopmaTtumka

OucumnnuHa Tepusa 06paboTKM ONTUYECKUX N30BpaXkeHUI
dopma 0byyeHus o4yHas

Bua koHTpons 3aveT

Bug attectaumm NPOMEXYTOYHas

KoHTponbHO-n3meputenbHbin matepuan Ne 8
1. NHTerpmnpoBaHmne n3odpaxeHui.

2. CermeHTaums n3obpakeHun.

Mpenogasatenb

nodnuck pacwugposka nodnucu
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YTBEPXOAHKO
3aBeayowmin kacdbeapor ONTUKN N CNEKTPOCKOMUMK

OBuunHHMKoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpasneHue nogrotosku / cneunansHocTb 12.03.03 - doToHmka n onTonHdopmMaTuka

OucumnnuHa Tepusa 06paboTkM ONTUYECKUX N30BpaXkeHUI
dopma 0byyeHus o4yHas

Bua koHTpons 3aveT

Bug attecTtaumm NpoMeXyTovHas

KoHTponbHO-n3meputenbHbin matepuan Ne 9

1. udpdepeHumpoBaHme nsobpaxeHuii. [ponssogHble Heuenoro nopsaka u auddepeHunpoBaHue
pacnpegenenuns ¢asbl.

2. BocctaHoBneHue nsobpaxeHun.

MpenopasaTtenb

nodnuck pacwugposka noonucu

YTBEPXXOAIO
3aBeayowmin kacdeapor ONTUKM N CNEKTPOCKONUMK

OBunHHumkoB O.B.
rnodnucsk, pacuugposka noonucu

20

HanpasneHue nogrotosku / cneunansHocTb 12.03.03 - doToHmka n onTonHdopmMaTuka

OucumnnuHa Tepusa 06paboTkm ONTUYECKUX N300 paKeHU
dopma 0byyeHus OYHas

Bug koHTpoOns 3avert

Bup attectauumn NPOMeXyTo4yHas

KoHTponbHO-u3MepuTenbHbI Matepuan Ne 10

1. MoanemeHTHOE npeobpasoBaHne nsobpakeHui. MPUHLKNBLI U3MEHEHMS Pa3MepoB LIMGPOBbIX
n3obpaxeHnn.

2. Mogenu nnoTHocTen BEPOATHOCTU ONCKPETHBIX M300paXkeHn.

MpenopaBaTtenb

nodnuck pacuwugposka nodnucu
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NIUCT COrNACOBAHUN

PABOYAS MPOrPAMMA YYEEHOW OUCLUMUNINUHDI

HanpaBneHue/cneunanbHOCTb 12.03.03 — @omoHuUKa U onmouHgopmamuka
Wwndp 1 HaMMeHoBaHWe HanpasneHus/cneunansLHOCTH
OucumnnuHa 61.B.[1B.04.02 Teopusi 06paboTku oNTUYECKUX N300paKeHUN

Ko4 U HanmeHoBaHe ancunninHbl
2. Mpocdhnnb nogroroBku/cneymnanmsaumm:

domoHuUKa u onmouHgopmMamuka
B COOTBETCTBUMN C YYEOHbIM NiiaHOM

Popma oby4eHus OYHas

YyeOHbin rog 2023/2024

OTBETCTBEHHbIN UCMOMNHUTEND

3aB. kad). ONTUKN MU CNEKTPOCKONUK OByuHHMKkOB O.B. . 2021

domkHocmb, nodpasdeneHue noonucek pacwughposka nodnucu

WcnonHutenu

Jou. kKady. ONTUKM N CAEKTPOCKONUK JleoHosa J1.1O. . 2021

domkHocmb, nodpasdeneHue noonucek pacwughposka nodnucu

COINMACOBAHO

Kypatop OOI1 BO

Nno HanpaeBneHuto/ cneymansHOCTU JleoHosa J1.FO. . 2021
nodnucs pacuwugbposka nodnucu

3aB.otgenom obcnyxunsanna 3HB .. 2021
rnoonucek pacuwiughposka nodnucu

PEKOMEHOOBAHA  HMC ¢bu3uyeckozo gbakynbmema

(HaumeHogaHue hakynbmema, CmpyKmypHo20 nodpasodeneHusi)

Mporpamma pekomeHgoBaHa HMC gbusuyeckozo gakynbmema BlI'Y

(HaumeHosaHue ¢hakyrnbmema, cmpyKkmypHo20 nodpasoesieHusi)
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