Ipuiaoxenne 2 xk PIT/I

AHaan3 n3o0pakeHui

09.03.01 UndopMaTnKa U BLIYUCIUTEIbHAS TEXHUKA
Hanpasjennocts (mpoguib)

TexHosnornm paspaéoTku MOOMJIBHBIX NPHIOKEHUH
®opMa 00yUeHUS — OUHAS

I'ox naGopa — 2022

OIIEHOYHBIE CPEJICTBA JJISI IPOBEJEHUSA ITIPOMEKYTOYHOMN ATTECTALIAN
OBYYAIOIINXCS MO JUCHUATIIAHE (MOIYJIIO)

1. O0mue cBeneHus

1. | Kadenpa Matematuku, pu3uKu 1 HHQOPMAIIMOHHBIX TEXHOJOTHUH

2. | HampaBnenue nmoarotoBku | 09.03.01 MHbopmaTHKa U BRIYUCIUTEIbHAS TEXHUKA
HanpasneHHocTs .

3. TexHonoruu pa3paboTKH MOOUIBHBIX TPUIIOKEHUH
(mpodub)

4. | JucuumninHa (MOTYJIb) b1.B.01.06 Ananu3 n3o0pakeHuit

5. | ®opma oOyueHUs OuHast

6. | 'on Habopa 2022

2. Ilepeyenb KOMIETEHUMIH

IK-1 — CnocobeH k pa3paboTke W MPUMEHEHUIO aITOPUTMHYECKHX W TPOrPAMMHBIX PEIICHHH B
00J1acTH MPHUKJIAJHOTO IIPOrPAaMMHOT0 00eCIeUeHUS

IIK-2 — CnocobeH pa3pabaTbiBaTh MOJENN KOMIIOHEHTOB WH(OPMAIIMOHHBIX CHCTEM, BKIFOYas
MoJienu 6a3 JaHHBIX M MOJICIH MOJIb30BATEIbCKIX HHTEP(]ErcoB




3. KpnTepnn M MOKAa3aTeJId OlleHUBAHUSI KOMIIETEeHIIUI Ha PA3JHYHBIX 3Tanax ux (l)OpMHpOBaHI/IH

Jtansl GOpMUPOBAHMSA

Kpurepuu u nokasaresin olileHUBAHUS KOMIIETEHLHUI

DopMBbI KOHTPOJISA

KOMIIeTeH M Dopmupyemast
( a3/aeJbl, TEMbI KOMIIETCHIIUA Cq)OpMHpOBaHHOCTH
p ’ 3HaTL: YMmernb: Baanerts: KOMIIEeTeHIM i
JUCHMILIAHBI)
BBenenue B aHanus IK-1
n300pakeHu i IK-2
OcHOBBI 1TH(DPOBOTO k-1
IIPEACTABIICHUS MK-2 — OCHOBHBIE 00J1acTH — peanu30BhIBATH 0a30BEIC
6 . - — HaBBIKAMU
U300paKEHU MPUMCHCHUS aHAJIH3a oreparuu 00padoTKu
6 o HCTIOJIb30BaHMS AKTHUBHOCTBH Ha
SIpkocTHBIE MU300paKEHUH; M300paxKeHUs;
. BCTPOCHHBIX TEOPETUUECKHUX
mpeoOpa3zoBaHus U IK-1 — OCHOBHBIE cTauM U(PPOBOIA — peaIn30BbIBAaTh 33/1a4U o
MK-2 o . BO3MOKHOCTeH MatLab | 3aHATHSIX
IpOCTpaHCTBECHHAM 00paboTKK M300paKEHNH; aHanM3a H300paKEeHU U
uabTpanms 6a30BBIE ONEPaIUN 00PabOTKH A 00padoTiu Bermonierine
- HU3BECTHBIE METObI UX N N
1306 a)KeHI/I§ p A H300paKCHUI; nabopatopHoit
. ; SIICHNS,
q)HHBTPaLEH’I(SB EE ; p ’ 5 | P ’ — HAaBBIKAMHM [OCTPOEHHUS U | paboTHL.
- - JH aHAJIA3a U JKEHUH | —
Y4acTOTHOM 00J1aCTH 3a7a4M aHaJIu3a U300paxe WCIIOJIb30BaTh HHCTPYMEHTHI peanuarun [TOArOTOBKA 1
BoccraHoBneHue 1 Ko 1 H3BECTHBIC METO/BI MX CHCIHATIBHOTO . QJITOPUTMOB, 3aIMTa JOKIAA.
PCKOHCTPYKIIHA K-2 PCIICHIA, n&oriathHoro g egnequH}I HaIlpaBJICHHBIX Ha 3auer
— aBTOMATH3HPOBAHHBI
H300paKCHHS aBTOMATH3MPOBAHHBIC ( %t ab) 11t 0OpadoTKM 1uppoByIo 06padoTky u | (cobecenoanue)
CHCTEMBI JIJISI aHAJIN3a H300pakKeHHS.
O0paboTKa IIBETHBIX MK-1 . P aHaIM3 U300paKeHHs.
N M300paKEeHU.
n300pakeHu i [IK-2
Pacno3naBanue IK-1
o0pa3os IK-2

IIIka/ia oueHNBaHUS B paMKax 0a/JIbHO-PelTHHIO0BOI cuctembl MAI'Y:
«He 3auTeHo» — 60 0aJII0B U MeHee, «3auTeHo» — 61-100 6annos




4. Kputepuu U mKaJIbl OLEHUBAHUS

4.1. AKTUBHOCTb HA TEOPETHYECKUX 3aHATHAX
MaxkcuMaabHOE KOJIMUYECTBO 0aIOB 33 aKTUBHOCTh HA TEOPETUYECKOM 3aHATUU — | Gasul.
OrneHrBaHuE aKTUBHOCTHU OCYILECTBIISETCS CIEIYIOIUM 00pa3oM:

— 1 6amn — cTyIeHT MPUHUMAET aKTUBHOE yJacTue B Oecesie Ha JICKIINH;

— 0 6annoB — CTyIeHT He MPUHUMAET y4acTHe B Oece/ie UM OTCYTCTBYET Ha 3aHATHUH.

4.2. BpinosiHeHHE JJA00PATOPHBIX PadoT
MaxkcruManbHOE KOJIMYECTBO OAJIIOB 3a TabopaTopHyIo padboTy — 4 6aia.
OnenuBanue 1a00paTOPHBIX paObOT OCYIIECTBISETCS CIEAYIOMIUM 00pa3oM:
— 4 Gaya — Bce 3a]aHusI BBITTOJIHEHBI TPABWIIBHO, PE3YJIBTAT NIPEICTABJICH B TPEOyeMOM BUIE
(6o mmerores 1-2 3amedanus o 0(h)OPMIICHHIO);
— 3 0amia — B BBIITOJIHEHHBIX 33JaHUSIX UMEIOTCS 1-2 OIINOKY, MMEIOTCSI HETOYHOCTH B
MPEJICTAaBICHUN PE3yJIbTAaTOB, UMEIOTCS 2-3 3aMeydaHus o 0hOPMIICHHIO;
— 1-2 Oana — B BBIIOJTHEHHBIX 33/1aHUAX UMeeTcs 3 U OoJiee omMOoK, pe3yabTaT paboThl
odopMIIeH HEOPEIKHO, HE COOTBETCTBYET TPEOOBAHMSIM JTa0OPATOPHOM pabOTHI;
— 0 GayoB — pe3yabTaT paboOThI HE COOTBETCTBYET 33JaHHIO, HE TIPEJICTABJICH HA TIPOBEPKY HIIU B
Clly4ae HeBO3MOXXHOCTH YCTaHOBHUTH aBTOPCTBO PaOOTHI.

4.3. IloaroroBka 3cce
MaxkcuManbHOE KOJIMYECTBO OAJIJIOB 3a MOATOTOBKY dcce — 3 Oaa.
— 3 Gamna — coOIIr0ICHBI Bce TPEOOBAHMS K COIEPKAHUIO B O(hOPMIICHHIO ICCE;
— 1-2 6anna — ocHOBHBIE TPEOOBAHUS COOJIOICHBI, HO UMEIOTCSI HETOYHOCTH B OPOPMIICHUN WU
COJIepKaHUU;
— 0 6annoB — 3cce He MPEAOCTaBICHO Ha MPOBEPKY WIIM HE COOTBETCTBYET NPEAbIBICHHBIM
TpeOOBaHUSIM.

4.4. CoGeceqoBanue Ha 3a4éTe

MaxkcuManbHOE KOJIMYeCTBO OayiioB Ha 3aueTe — 40 6auios.

3a Kax bl MPaBUIILHO OTBEUEHHBIN BONPOC CTyACHTY Hauuciusercs 1 6amt. KoaudecTBo BOIpocoB, Ha
KOTOpPbIE MOKET OTBETUTH CTYICHT BO BpeMs cobeceoBanus, He 6onee 40.

4.5. IloaroroBka npe3eHTauM (10NOJHUTEILHBIN 0J10K)
MakcumanbHOE KOJTUYECTBO 0aJIIOB 3a MPE3eHTAIUI0 — 5 0aJlIoB.
OrneHnBaHNE MPE3CHTAIIUH BKIIIOYAET B ce0sl CIIeAYIONINe TIOKa3aTelNu:
— 5 6anoB — Bce 3aJaHUs BBITIOJIHEHBI TPaBUIIBHO, PE3yJIbTaT MPECTaBIeH B TpeOyeMoM BUIE
(;mu60 umerorcst 1-2 3ameuanus o 0OPMIICHHIO);
— 3-4 6amia — B BBIIOJHEHHBIX 3aJaHUAX UMEIOTCS 1-2 OMIMOKH, HIMEIOTCSI HETOYHOCTH B
MPEJICTABICHUN PE3yIbTAaTOB, UMEIOTCS 2-3 3aMedaHus 1o 0OPMIICHHIO;
— 1-2 Ganna — B BBITIOJIHEHHBIX 3aIaHUSX UMeETCsl 3 1 OoJiee omuOoK, pe3yIbTaT padoThI
odopMIIeH HEOPEKHO, HE COOTBETCTBYET TPEOOBAaHUSAM JT1a00PaTOPHON pabOTHI,
— 0 6annoB — pe3yabTaT paboThl HE COOTBETCTBYET 33JaHUIO, HE MIPEJICTABJICH Ha IPOBEPKY UJIU B
CJIy4ae HEeBO3MOXXHOCTH YCTaHOBHUTH

5. TunoBble KOHTPOJIbHBbIC 3aJaHUSI U METOAHYECKHEe MaTepHasbl, ONpeaesomue Npouexypbl
OLlCHUBAHHWSI 3HAHMH, YMEHWiIl, HABHLIKOB M (WJIH) ONBITA JAEATEJbHOCTH, XaAPAKTEPHU3YIOLIUX
3Tanbl (POPMHPOBAHUS KOMIIETCHIIUIH B Npolecce 0CBOeHUsI 00pa30BaTeIbHOM NPOrpaMMbl

5.1. TunoBoe 3agaHue J1a60paTOPHON PadoOTHI
ILnan:
1. Wsyuute TeMy, UCTIONIB3YS MPEIIOKEHHYIO TUTEPATYPY.
2. BrwimoaHauTe KpaTKyr0 IMUCbMCHHYIO IMOATOTOBKY B TCTpaau, B KOTOpOfI OTpa3uTC OCHOBHBIC KIIIOYCBBIC
MOMCHTHBI TEMBI.

3. Brimonnure 3aJaHus, MMPEIIJIOKCHHBIC IMTPEIIOAaBaTCIICM, U BRICTYIIUTC Ha na60paTopH0M 3aHATHH:
3aganue 1. Vcrnonb3ys moyiydeHHOE M300paKEHHE JIMIA YEIOBEKa, OCYIICCTBUTE €r0 CETMEHTAIUI0 METOIOM
IIEHTPOUTHOTO CBS3BIBaHWSA. HeoOXOIMMO BBINETUTH JIMIO YETOBEKAa, JOOWBIIHCH BBIICICHHS MaKCHMaIbHO
BO3MOXHOW oOmactu. [lo pe3ynpraraM BBITOTHEHHS BBIBEANTE Ha JKpaH COOTBETCTBYIONIWH (parMeHt



HOJIyTOHOBOT'O M300payKeHUsI, HCIIONB3YsI PEe3yJIbTaT CETMEHTALMH KaK MAcKy.

3aganue 2. lcronb3ys MONTy4YCHHBI paHee MPOTPAMMHBIN KO/, OCYIIECTBUTE KBAaJPaTHYHOE DPa3JIOKEHHE
MOJYYEeHHOTO sl JaHHOTO M3o0paxeHus. [locrapaiiteck BHIOpaTh MOPOT, 00ECIIEUMBAIOIINN Hanboiee TOUHOE
BBIJICJICHHE OCHOBHOM 4acTH M300paKeHHSI.

JIuteparypa: [1-4]

5.2. TunoBbie BONPOCHI JIs1 00CYK/ICHUSI HA JIEKIHUAX (AKTHBHOCTH HA TEOPETHYECKUX 3aAHATHAX)
1. CrpoeHue 4em0BEYECKOTO TI1a3a U (OPMHUPOBAHNE N300PAKEHHS B TIIa3Y.
2. CuuTbIBaHUE U PETHCTPALUSA U300PAXKEHUS C TOMOLIBIO PA3HBIX CEHCOPOB.
3. Juckperuszaius 1 KBAaHTOBAHHUE N300paXKEHHUSL.
4. @yHIaMEHTaJIbHbIE OTHOLICHUS MEXKAY UKCEISIMHU.

5.3. TunoBble TeMBI 3CCe

Tembr 3cce GOpMyTUPYIOTCST TaKUM 00pa3oM, 4TOOBI PACIIMPUTh 3HAHUSA CTYJEHTAa O COBPEMEHHBIX
METOJIaX U MHCTPYMEHTAX aHallu3a U300paKeHMI:

1. Hcnonb3oBaHue AByMEPHBIX BEHBIET-IPE0Opa30BaHUM.

2. HeiipoHnsle ceTH U pacrio3HaBaHUE OOBEKTOB.

5.4. TunoBble BONPOCHI 1JIs 3a4eTa

1. TlpencraBnenue o muppoBOM U300pAKECHHUH.

KBanToBaHue u qucKpeTu3aius n300paxeHuil.

[IpocTpaHCcTBEHHOE U SIPKOCTHOE pa3pelieHre U300paKeHusl.

[IpocTpaHCTBEHHBIE METO/IbI YIIyUIICHUSI U300paXKEHUH.

l'ucrorpamma g poBoro U300pakeHus.

DKBanu3alys TUCTOrpaMM H300paKeHHs KaK METOJl YIyUIICHUs N300paskeHHs.

OCHOBHOM IPUHLIKIT METO/IA JINHEHHOW MTPOCTPAHCTBEHHON (PMIIbTpALlMK U300paKeHHII.

Crnaxuparolye JUHEHHbIC TPOCTPAHCTBEHHbIE (PUIBTPHI.

[IpocTpancTBeHHbIE PUIBTPBI NOBBIIEHUS PE3KOCTH.

10. ITpocTpaHcTBeHHbIE (PUIBTPHI MOBHIIIEHUS] PE3KOCTH HA OCHOBE BTOPOI MPOU3BOAHOI.

11. [IpocTpaHcTBeHHbIE PUIBTPHI HOBBIIIEHUS PE3KOCTH Ha OCHOBE IEPBOM MTPOU3BOTHOM.

12. Hepeskoe MackupoBaHue U (PMIIBTPALUS C TOIBEMOM BBICOKHX YacCTOT.

13. OcobeHHOCTH TPUMEHEHNUSI KOMOMHUPOBAHHBIX METOJIOB IIPOCTPAHCTBEHHON 00pabOTKHU
U300pAKECHUM.

14. JIsymepnoe dypre-npeodpazoBanne H300pasKeHHIM.

15. OcHoBBI YacTOTHOW (HUIBTPALIUU U300PAKEHUH.

16. CriaxuBaroliye 4acTOTHbIE (PUIIBTPBHI.

17. YactoTHble (PUIBTPHI MOBBILIEHUS PE3KOCTH.

18. Hepeskoe mackupoBanue. BeicokoyacToTHast puiIbTpanus ¢ NoJbEMOM YaCTOTHOM
XapaKTEPUCTHUKHU.

19. ®unpTpanus ¢ yCWICHHEM BBICOKMX YacTOT.

20. Mogenp npoliecca HCKaKeHHsI/BOCCTAHOBIICHUS] M300pakKeHUSI.

21. Mogenu 1ryMoB, IPUCYTCTBYIOIIMX Ha H300paKEeHUU.

22. ITocTpoeHue OLEHOK AJIs IapaMeTpOB LIyMa.

23. IlonaBnenue nryMa ¢ NOMOILBIO METO/I0B IPOCTPAHCTBEHHON (PUITbTpaLiuy.

24. Jluneiinble ycpeaustomue GuIbTpsbI.

25. OunbTpbl, OCHOBAHHBIE HA MOPSAIKOBBIX CTATUCTUKAX (PaHIOBbIE (PHIIBTPHI).

26. UnBepcHas GpuiibTpanus.

27. BunepoBckas GpuiabTpanus.

28. O6HapykeHue TOUYEK, TMHUN U NePernagoB IpU CETMEHTAMH U300paskeHUs!.

29. [Toporoast 00paboTKa 1 €€ 0COOCHHOCTH.

30. CermeHTanus Ha OTJeIbHbIEC O0JIACTH.

31. CermenTtanus 1o MOPGOJIOTHIECKUM BOJOpaA3IeIaM.

32. Mcnonp30BaHUE IBUKEHUS IIPU CETMEHTALUU.

33. O6pa3bl 1 KIacchl 00pa30B MPU PaCO3HABAHUH OOBHEKTOB.

34. Pacnio3HaBaHHE Ha OCHOBE METOJIOB IIPUHATHUS PELICHUI: CONIOCTABICHUE.

35. Pacnio3HaBaHre Ha OCHOBE METOJIOB IIPUHATHUS PEIICHHI: CTATUCTUYECKUE ONTUMAJIbHBIE
KJIacCU(UKaTOPBI.
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36. Pacnio3HaBaHMe Ha OCHOBE METOJIOB IPUHATHUS PELICHUI: HEHPOHHBIE CETH.
37. CTpyKTypHBIC METOIbI PACTIO3HABAHMS: COTIOCTABIICHUE HOMEPOB UTYP.
38. CTpyKTypHBIE METObI PACIIO3HABAHUS: COTIOCTABIIEHUE CTPOK CUMBOJIOB.
39. [Touck n300paxeHU Ha OCHOBE COJEPKAHMUS.

40. Pacnio3HaBanue 0ObEKTOB HAa N300PAKECHHUSAX.



