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1. MACIIOPT ®OH/JIA OIIEHOYHBIX CPEJICTB

1.1. Ilepevyenb KOMIETEHIHI C YKa3aHHEM 3TANOB UX GOPMHPOBAHMS B Ipolecce 0OCBOCHHS
o0pa3oBaTeIbHON NPOTrPaMMblI

HpOLIGCC OCBOCHHS JUCHMILIMHBI HAITPABJICH HA OBJIAACHUC CICAYIOINUMA KOMIICTCHIUAMMU:

— CIOCOOHOCTBIO PYKOBOJIUTH Y4EOHO-UCCIIEI0BATENBCKOM eaTenbHocThI0 oOyuatomuxcs (ITK-
12);

— BJIaJICHUEM MAaTeMaTUKON KaK YHUBEPCAJIbHBIM SI3bIKOM HayKH, CPEICTBOM MOJIECIIMPOBAHUS
SIBJICHUM U MPOIIECCOB; OCHOBHBIMHU IMOJIOKEHUSIMH KJIACCUUYECKUX Pa3/IesIoB MaTEMaTUYECKOU
HayKH, 0a30BBIMH UJESIMU U METOIAMU MAaTEMAaTHKHU, CHCTEMOM OCHOBHBIX MaTEMaTHUYECKHUX
CTPYKTYp U akcuomatudeckum MetooM (CK-3).

Jtanbl popMupPOBaHUA KoMIeTeHUHi B mpouecce ocBoeHusi OINOIT

Jran
Kon JTan pacliMpeHus 1
Jran npogeccuoHaIbLHO-
KOMIIe- . yriayoJeHust .
0a30B0ii NOATOTOBKH NPAKTHYEeCKOMH
TeHUHMHU NOATOTOBKH
NMOATOTOBKH
[1IK-12 [lenaroruka, [lcuxonorust | AGcTpakTHas u Hayuno-

KOMIIbIOTEpHAs anredpa, | MccieloBaTelbeKast
Anrebpanyeckue paborta, [IpakTuka mo
cucTeMsbl, AHaiIu3 MOJIyYEHHUIO NIEPBUYHBIX
HBOJIIOLIMOHHBIX 337124, YMEHMM U HaBbIKOB
Huddepenunanbble Hay4HO-
yYpaBHEHMUS, HCCIIEIOBATEIIbCKOM
JlononHuTenbHBIE TIABEl | AEATENBHOCTH, [IpakTka
MaTeMaTHUYeCKOIo IO TOJIY4EHHUIO
aHaJIn3a, npo¢ecCHOHATLHBIX
HNupopmarinoHubie YMEHUH U OIbITa
TEXHOJIOTHH B npodeccuoHaTbHON
MaTeMaTuKe, JIeSITEIIbHOCTH

HccnenoBanue onepanuii
Y METOJIbl ONITUMHU3AIINH,
Komnerotepnas anredpa,
Komneroreproe
MOJEIIUPOBAHUE,
Mertpuueckue
MPOCTPAHCTBA,
OnepanmoHHas cucteMa
Linux, OcHOBBI
HMCKYCCTBEHHOTO
uHTeIUeKTa, OCHOBBI
TEOPHH PEIIETOK,
OCHOBBI YHUBEpPCATTLHOU
anredpsl,
[lepcnexTuBHBIE
HarpaBJICHUS
HCKYCCTBEHHOTO
MHTEJUIEKTA,
IIepcniekTuBHBIE
HalpaBJIeHUs




KOMITBIOTEPHOTO
MOJIeJTUPOBAHUS,
[Toctpoenne Windows-
cereit, [IpoekTupoBanue
UH(POPMALIMOHHBIX
cuctem, Pa3pabotka
Flash-nipunoxxenmuit,
Pa3paboTka uHTEpHET-
IIPUIIOKEHUH,
Pa3paboTka 31eKTpOHHBIX
00pa3zoBaTesbHBIX
pecypcos, PazpaboTka
3P PEKTUBHBIX
AITOPUTMOB,
CoBpeMEHHBIE SI3BIKU
POrPaMMHUPOBAHUS,
Crneunanu3upoBaHHbIE
MaTeMaTHYeCKHUE MAKEeThI,
Teopust anropuT™moB,
Teopus GpyHkumit
JEUCTBUTEILHOTO
nepeMeHHoro, Teopus
(GYHKIMI KOMILIEKCHOTO
MIEPEMEHHOTO,
Texnonorun MuTepHeT-
00yuenus1, YucneHHbie
METO/IbI, DKCILTyaTalus
KOMITHIOTEPHBIX CHCTEM,
DneMeHTHI 0011ei
anreOpsl, DIIEMEHTHI

CTaTUCTUYECKOU
00pabOTKH JaHHBIX

CK-3 Axnrebpa, [MpenuriomHast
AnreOpanueckue NpaKkTHKa

CHCTEMBI, AHAIN3
HBOJIFOLIMOHHBIX 337134,
BBonHBI KypC
MaTeMaTHuky, ['eomerpus,
JluckperHas maremaruka,
Huddepenunansabie
YpaBHEHUS,
JlononHUTENBHBIE TTIABBI
MaTeMaTU4eCKOro
aHanu3a, KoMmnberorepHas
anreOpa,
MaremaTndeckas JIOTHKa,
MaremaTnyeckui
aHanu3, Merpuueckue
npoctpancTBa, OCHOBBI
TEOPHH PELIETOK,
OcHOBBI yHUBEpCAIBHON
anreopsl, Teopus
anropurmos, Teopus

byHKIMHA




DJIEMEHTEI

JIEUCTBUTEIBLHOTO
nepeMeHHoro, Teopus
(bYHKINN KOMITJIEKCHOTO
nepeMeHHoro, Teopus
yncel, YucnoBbie
CHUCTEMBI, DJIIEMEHTHI
oOu1eit anredpsl,

CTaTUCTUYECKOU
00pabOTKH JaHHBIX

1.2. Onucanue nmokasarejeii u KPUTEPUEB ONCHUBAHUS KOMIIETEHIIMH Ha PA3JHYHBIX JTanax

HX (l)OpMHpOBaHI/IH, OIMMCAHMUEC IIKAJI OCHUBAHUSA

IToxa3aTeu olleHNBAHNS KOMIIETEHINI HA Pa3JIMYHbIX 3TAalax
HX (pOpMHPOBaHUs B NIpoLecce OCBOCHUA YUeOHOM AN CUMIIIMHbBI

Paznenpl 1MCHUNIIIHHBI

dopmMupyemsbie
KOMIIeTEeHIIU U

IToxkazarenu chopMUPOBAHHOCTH
(B TEpPMHHAX «3HATbY», KyMETb»,
«BJIAIE€TH»)

DopmManbHbBIE CUCTEMBI

[1K-12, CK-3

3HATh:

— BaXKHEHIIIME CBOMCTBA aJITOPUTMOB
B MaTEMAaTHKE;

YMETB:

— peliaTh TUIOBBIE 33a/1a4u B 00J1aCTH
(bopMaIbHBIX CHCTEM;

YacTU4HO peKypCHBHBIE
(GYHKIMHU U IpeIUKaThI

[1K-12, CK-3

3HATh:

— MaTeMaTU4YecKre yTOUHEHUS
TIOHATHS aJITOPUTMA U BBIYUCITMMOMN
byHKIUY;

YMETb:

— peliaTh TUIOBBIE 33/1a4H 110 TEOPUH
PEKYPCHUBHBIX (DYHKIUHN H
peIrKaTaM;

Mamuns! Teropunra

[1K-12, CK-3

YMETB:
— pellaTh TUIIOBbIE 3a1a4d Ha

orepanuy ¢ MamHaMu ThIOpUHTa;
BIIA/IETh:

— OTIBITOM MOCTPOEHHUS AITOPUTMOB
ThrOpHHTa, BEIYUCIISIOIINM
npocreiimye apupmMeTuyecKkue

dyHKIHK;

PexypcuBHBIE U PEKYPCUBHO
[IEPEYUCINMbIE MHOXKECTBA U
MPEANKATHI

[1K-12, CK-3

3HATh:

— IpUMEPBI HEPa3PEIIUMBIX
QITOPUTMHUYECKHUX TTPOOIIEM;
YMETh!

— pemaTh THITOBBIE 331a49H Ha
OpPEKYPCHUBHBIE U PEKYPCHUBHO
HepeurCIMble MHOXKECTBA




IIPEUKATBI;
BIIAJICTh:

— peluaTh TUIIOBBIE 3a/1a4 HA
JI0Ka3aTeNNbCTBO PEKYPCUBHOCTHU
IIPEIMKATOB U MHOYKECTB;

KpuTeplm OlleHUBAHHUA KOMIIEeTEHIIMH

Kon . IHoBbIICHHBIH . .
IoporoBbiii . Brbicokuii (mpeBOCXOaHbIIT)
KOMIIe- . (IpOABMHYTHIN)
(0a30BbIil) yPOBEHD YPOBEHb
TeHUHMHU YPOBEHb

I1K-12 Nwmeer JleMoHCTpHUpYET JleMOHCTpHpYET CIOCOOHOCTH K
TEOpPETUYECKHE TEOpPETUYECKHE HAYYHOMY aHaJM3y TEOPETUKO-
MIPEJICTaBICHUS O 3HAHUSA METOJIOJIOTUYECKUX OCHOBAHUM
3aKOHOMEPHOCTAX 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, (haKTOPOB U
PYKOBOJCTBa (GaKkTOpOB U YCIOBUN | YCIOBUN MPOTYKTUBHOU
y4eOHo- IPOJTYKTHBHOTO OpraHu3aluy yaeOHo-
HCCJIEIOBATENILCKOM | pyKOBOJICTBA MCCJIEIOBATEIBCKOM 1eATEeIbHOCTH
JeSATEeTLHOCTBIO; y4eOHO- 00yJaronuxcst 1 PyKOBOJICTBA €I0;
3HaeT KPUTEPUU U HCCJIEIOBATENILCKOM | CHCTEMHO aHATU3UPYyeT MPUYUHBI
YCIIOBHSA JeSITETHHOCTHIO HEd(PPEKTHBHOTO yIpaBICHUS
a3 dexTuBHOCTH o0y4aromuxcs; yueOHO-UCCIIeI0BATEIbCKON
y4eOHO- aHAJU3UPYET JESITEIIBHOCTHIO 00YUJaIONUXCs U
UCCJIEIOBATENLCKON | IPUYUHBI CIocoObI UX MPEOOICHHUSI.
NEeSITeTTHHOCTH. Hed(pPeKTHUBHOTO [TpoexTHpyeT ycinoBus
Omnpenensier no PYKOBOJICTBa MPOJYKTUBHOW OpraHU3aI[uu
o0pasiry 1eiam u y4eOHO- y4eOHO-UCCIIeI0BATENHCKOM
CHoco0BI UCCIIEIOBATEIbCKON | IEATEIbHOCTH O0Y4aroUuXcs 1
OpraHu3aIH JEeSITETTLHOCTHIO PYKOBOJICTBA €10, aJIEKBATHO
yueOHo- oOyJaromuxcs. oTpeenss UeIH, CIOCOObI U
uccnenoBareabckor | CaMOCTOSATENBHO MIPUEMBI, aJICKBATHEIC
JeSITeIbHOCTH ompezenseT ey, npodeccuoHaNbHBIM 3a/1a4aM
oOyJaromuxcs; 1o CrocoObl 00y4eHuUs, BOCIUTAHUS U
o0pa3sily BeIOMpaeT OpTraHHu3aIuu 1 pa3Butus yyammxcs. Crocobex
TIPHEMBI KOPPEKIIHH BBIOpaTh HanOoJiee ONMTUMATBHBIH
PYKOBOJICTBA pe3yabTaToB MOJXO/ K PELICHHIO
y4eOHO- yIpaBIeHUs yueOHO- | MPOPECCHOHAIBHBIX 33]1a4 B
UCCIIEIOBATEIbCKON | MCCIEI0BATENbCKOM | 00JaCTH MOCTPOCHHUS
NeSITETTHHOCTHIO JEeSITETTHHOCTHIO MIPOAYKTHBHON OpTaHU3aINH
00yYaromuxcs. oOyyaromuxcs; yueOHO-HCCIIeJ0BATENbCKOM
MoxeT 1o 4eTKo CaMOCTOSITEITEHO JeSITETTHHOCTH 00YUJaIOIINXCSI U
3aJIaHHOMY BEIOHpaeT PYKOBO/ICTBA €IO.
QITOPUTMY pelIaTh aJICKBaTHBIC
npodecCHOHATIBHBIE | CIIOCOOBI
3aJ]aui OpraHu3aliy | pPyKOBOJICTBA.
yueOHo- Moxer
UCCIIEIOBATEIILCKOW | CAMOCTOSITETTHHO
JeSITeIbHOCTH pemiaTth
o0yJaromuxcs u npodeccHOHaTbHBIE
PYKOBOJICTBA €I0. 3aJjauM OpraHu3aIuu

MPOAYKTUBHOM
yueOHo-

HUCCIIEN0BATENbCKON




JIeITeIbHOCTH
o0ydJaromuxcs u
PYKOBOJICTBA €10.

CK-3 CTyleHT uMmeer Crynent obnagaet CryzaeHT BiajeeT ryOOKUMHU
TEOPETUICCKHE CHCTEMHBIMU 3HaHUAMH (DYHTaMEHTATBHOU U
MIPEACTABICHUS 00 3HaHUAMU MIPUKJIATHON MaTeMaTHKH,
OCHOBHBIX MOHATUSAX | (PYyHJAAMEHTAIBFHOU U | CIIOCOOEH peIIaTh TEOPETHUECKUE
byHIaAMEHTAIPHOW U | PUKJIATHON Y TIPaKTUYECKHE 3aa91 B
MPUKJIAHON MaTEMATUKH, HECTAaHAAPTHOM CUTyalluH, HA
MaTeMaTHKU, CIOCOOCH peniaTh TBOPYECKOM ypOBHE
CIOCOOCH MPUMEHSTH | OCHOBHBIC OCYIIECTBIISITh PEATU3ALIUIO
MMCIOIIHNECS 3HAHUS | TEOPETUUYCCKUE U TUTIOBBIX AJITOPUTMOB PEIICHHS
JUISt MIPAKTUIECKHEC 3a/1a4y U3 KJIACCUUECKHUX Pa3JiesioB
PENPOTYKTUBHOTO 3a/1auu, pean3ys MaTeMaTHYeCKON HayKH.
peleHus TUTIOBBIC AJITOPUTMBI
TEOPETHYCCKUX U peIICHUS 3a/1a4 U3
MPAKTUYECKHX 33724, | KJIaCCHUECKUX
peanu3anuu paszenoB
THIIOBBIX MaTeMaTU4YeCKOM
aJITOPUTMOB HAYKH.
pelieHus 3a1a4 u3
KJIACCHYECKHUX
pasnuenoB
MaTeMaTHYECKOH
HAYKH.

OueHoYHBIE CPeICTBA M IIKAJIA OLlEHHBAHHUSA
(cxemMa peliTUHIOBOI OLIEHKH)
Ne OuenovHoe cpeacTBoO bananl OnenuBaembie Cemectp
KOMIIETeHI[U U

1 | Pedepar 5 I1K-12, CK-3 43
2 | Komrmuiekt 3a1anuit A IpakKTHUECKUX 25 [1IK-12, CK-3 43

3aHATHI
3 | KonTpospHas paboTa 10 I1K-12, CK-3 43
4 | KoMIIeKT 3a1aHuii il CaMOCTOSITEIHLHON 20 [1IK-12, CK-3 43

BHEAyJIMTOPHOM pabOThI
5 | Dk3amen 40 I1K-12, CK-3 4n

Hrorosas OICHKA MO AUCHUINUINHE OPCACIACTCA IMTPLIoAaBaTC/ICcM Ha OCHOBAHUH CYMMEIL 63.J'IJ'IOB,
Ha6paHHBIX CTYACHTOM B TCUCHUC CEMECTPA U IICPUOJ] HpOMe)KYTOLIHOfI aTTecTanuu.

OLieHKa «OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIIBHO» U «HEYA0BIETBOPUTEIHHOY BBICTABISAETCS
¢ yuéToM TpeOOBaHUM CIAEAYIOMICH IITKAJIbI:

— «otiyHO» — 0T 91 10 100 GanioB — TeOpeTUIECKOe Co/IepKaHne Kypca OCBOSHO MOJHOCTBIO,
C(l)OpMHpOBaHI)I HGO6XOJII/IMI)IG IMPAKTUYCCKHUE HABBIKU pa6OTI)I C OCBOCHHBIM MaT€puajioM, BCC
MPelyCMOTPEHHBIE MPOTrpaMMoi 00ydeHus yueOHbIe 3aJaHHs BBITOTHEHBI, KAYeCTBO UX
BBIIIOJTHEHUA OIICHCHO YHCIIOM 68J'IJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.

— «xopo1o» — oT 76 110 90 6ayIoB — TEOPETHUECKOE COJIEpKaHNe Kypca OCBOCHO MOJIHOCThIO, 03
po0OesioB, HEKOTOPhIE MPAKTUYECKUE HABBIKK PaOOTHI C OCBOEHHBIM MaTepHaIoM c(hOpMHUPOBAHBI
HEI0CTaTOYHO, BCE MPEYCMOTPEHHBIE TPOTpaMMOii 00ydeHus yueOHbIe 3a/1aHUS BHITIOJTHEHBI,
Ka4yeCTBO BBITIOJHEHUS HU OJHOTO U3 HUX HE OLIEHEHO MUHHUMAaJIbHBIM YHCIIOM 0aJljIOB, HEKOTOPHIE



BUJIBI 33JaHUI BBIITOJHEHBI C OITHOKaMH.

— «YJOBJICTBOPUTEITHLHO» — OT 61 10 75 6aJIOB — TEOPETHUYECKOE COJIEPIKaHUE Kypca OCBOCHO
YaCTU4HO, HO Hp06em>1 HC HOCAT CYIICCTBCHHOI'O XapaKTCpa, HCOGXO,Z[I/IMLIC MPaKTUUICCKHUEC HABBIKU
paboThl C OCBOEHHBIM MaTEPUAJIOM B OCHOBHOM C(OPMUPOBAHBI, OOJIBIIMHCTBO MPEyCMOTPEHHBIX
IporpaMMoil 00ydeHus y4eOHbBIX 3aJaHHii BBITTOJIHEHO, HO HE BEICOKOTO KaueCTBa.

— «HEYIOBJIETBOPUTENbHO» — 60 1 MeHee 0alIoB — TEOPETUUECKOE COJIepKaHre Kypca HE OCBOEHO,
HE00X0/IMMbIE PAKTUUYECKNE HABBIKM paOOTH He C(OPMHUPOBAHBI, BHINIOJIHEHHBIE YUeOHbIC
3aJJaHus COJepKaT rpyObie OMIMOKH, TONOTHUTENbHAS CAMOCTOSITeNIbHASL pa0oTa HaJ MaTepHaioM
Kypca He MPUBEIET K CYIIECTBEHHOMY MOBBIIICHUIO KaUeCTBA BIIOJIHEHUS YUeOHBIX 3aJaHUN.

2. OHEHOYHBIE CPEJICTBA

JlaHHbIN pa3ien coAepKUT TUIIOBbIE KOHTPOJIbHBIC 3aJJaHusl UJIM MHbIE MaTepuaibl, HEOOXOAUMbIE
JUISL OLICHKY 3HAHUM, YMEHUH, HaBBIKOB U (UJIM) OMbITA ACSTEIbHOCTH, XapaKTEPU3YIOLIUX ITaIlb
dbopMUpOBaHUS KOMIIETEHIIUI B MpoIIecce OCBOSHUSI 00pa30oBaTeNnbHOM mporpaMmMel. Onrcanue
Ka)KJ0r0 OLIEHOYHOI'O CPEJICTBA COJAEPKUT METOJMUECKHE MAaTEPUAIIbl, ONPEAEIISAIONINE IPOLEAYPbI
OLICHUBAHMSI 3HAHW, YMEHU, HABBIKOB U (MJIM) OMBITA JAESITEIbHOCTH, XapaKTEPU3YIOIIUX ITAIIbI
(opMUpPOBaHUS KOMITETEHITHH.

Hepequb OLCHOYHBIX CPCACTB, MATCPUAJIbl KOTOPLIX MPEACTABJICHBI B JAHHOM pa3aciic:

1. Pedepar

2. KoMIuiekT 3aaHuit Jyisi IpakKTUYECKUX 3aHATHI

3. KonTtponbHas paboTa

4. KoMIiekT 3ajaHuii Ij1sl CaMOCTOATEIbHON BHEAYTUTOPHOUN pabOTHI
5. DKx3aMeH



