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1. MACIIOPT ®OH/JIA OIIEHOYHBIX CPEJICTB

1.1. Ilepevyenb KOMIETEHIHI C YKa3aHHEM 3TANOB UX GOPMHPOBAHMS B Ipolecce OCBOCHHS
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 Metogom (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 TTIABEl | AEATENBHOCTH, [IpakThka
MaTeMaTHUYeCKOIo IO TOJIY4EHHUIO
aHaJIn3a, npo¢ecCHOHATLHBIX
WNnpopmanroHHbie YMEHUH U OIbITa
TEXHOJIOTHH B npodeccuoHaTbHON
MaTeMaTuKe, JIeSITEIIbHOCTH

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




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 MuTEepHeT-
00yuenus1, YucneHHbie
METO/IbI, DKCILTyaTalus
KOMITHIOTEPHBIX CHCTEM,
DneMeHTHI 001ei
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




JIEUCTBUTEIBLHOTO
nepeMeHHoro, Teopus
(bYHKINN KOMITJIEKCHOTO
nepeMeHHoro, Teopus
yncel, YucnoBbie
CHCTEMbI, DJICMECHTBI
oOu1eit anredpsl,
DJIEMEHTHI
CTaTUCTHYCCKOM
00pabOTKH JaHHBIX

1.2. Onucanue nmokasarejeii u KPUTEPUEB ONCHUBAHUS KOMIIETEHIIMH Ha PA3JHYHBIX JTanax
HX (l)OpMHpOBaHI/IH, OIMMCAaHMEC IKAJ OCHUBAHUSA

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

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

dopmMupyemsbie

Ne Paznenpl 1MCHUNIIIHHBI
KOMIIETeH MU

1 | Uurerpan ot ckaiasipHOH [1K-12, CK-3 3HATH:

GbyHKLIMHU IO — OompeJesieHle HHTerpaja oT
HEOPUEHTUPOBAaHHOU urype CKaJIIPHOM (YHKIIMH 110
HEOPHEHTUPOBAHHOI (urype u ero
CBOMCTBA,

YMETh:

— TOJIy4aTh BAPUAHTHI OTIpEIeTICHUN
KOHKPETHBIX UHTETPAJIOB U3 OOIIETO;
BJIAJIETh:

— MpUEMaMHU BBIYUCICHUS
WHTETPAJIOB;

2 | BorluncneHnue MHTErpaaoB I1K-12, CK-3 3HATH:

IepBoro poja no ¢urype — METOJIbI BEIYMCIICHUS] KOHKPETHBIX
BUJIOB UHTETPAJIOB 1O QUTYpE;
YMETh:

— CBOAMTH KOHKPETHBIE BHIBI
MHTETpasioB 1o ¢urype
OTIpeIeIIEHHOMY;

BJIAJIETh:

— OIBITOM MTPUMEHEHHS HHTETPAJIOB
1o urype B reoMeTpuu U PU3HMKE;
3 | MHTerpan oT BEKTOPHOM [1K-12, CK-3 3HATH:

GbyHKIIAU IO — OIpeJeNIeHNe HHTErpaja OT
OpPHEHTUPOBAHHOH (QUrype BEKTOPHOU (PYHKIIUU 110
OpUEHTUPOBAHHOU pUrype u ero
CBOMCTBA,;

YMETB!

— peliaTh TUIIOBBIE 33/1a4M Ha
OIpeieNIeHUs] KOHKPETHBIX BUIOB




MHTErpajia u3 oOuIero;
BJIAJICTh:

— IprueMaMi BbIYHUCIICHU
UHTETPAJIOB;

Brrunciienne nuarerpanon
BTOPOTO poja 1o Gurype

[1K-12, CK-3

3HATh:

— METO/Ibl BEIYMCIICHHS] HHTETPAJIOB
BTOPOT'O pOAa;

YMETh:

— pelaTh TUIIOBHIC 3a/1a4U HA
CBEJICHHE HUHTErpajgoB BTOPOTo poja K
OIPEICIIEHHOMY;

BJIQJIETh:

— OIBITOM MIPUMEHEHUS UHTETPAJIOB
BTOPOTO pojia B hU3HKE;

NHTerpaibHbie TEOPEMBI

[1K-12, CK-3

3HATH:

— UHTErpAJIbHBIEC TEOPEMBI;

YMETB:

— pellaTh TUIIOBbLIE 3a1a4i Ha
IIPUMEHEHHE HHTETPAIBHBIX TEOPEM;
BIIAJICTh:

— IIpUEMaMU BBIYUCIICHUS
UHTErPaJioB;

JKkerpeMyM (QYHKIIMH MHOTHX
[IEPEMEHHBIX

[1K-12, CK-3

3HATb:

— YCIIOBUS CYILIECTBOBAHUS
AKCTPEMYMa;

YMETb:

— UCCIIEZIOBATh HA AKCTPEMYM (PYHKIIH
TpEX 1 Oosiee NepeMEHHBIX;

BJIAJICTh!

— Meroamu U depeHIaaTbHOro
MCYUCIIEHUS PYHKIIUI MHOTHX
NEPEMEHHBIX;

Y CI0BHBIN dKCTPEMYM

[1K-12, CK-3

3HATh:

— OIpeJesieHHe YCIOBHOTO
AKCTPEMYMa; YCIOBUS
CYIIECTBOBaHMS YCIOBHOTO
AKCTPEMYMa;

YMETh!

— MCCIeN0BaTh (PYHKITHUIO HA
YCIIOBHBIH 3KCTPEMYM;
BJIAJIETh:

— MeTOoJIbl TU(PepeHIINaTHLHOTO
WCUUCIICHUS] PYHKITUI MHOTHX
NEPEMEHHBIX;

OnemeHTapHbIe QYHKIIUU

[1K-12, CK-3

3HATh!

— CBOMCTBa U TpaUKH OCHOBHBIX
AIIEMEHTApHBIX (PYHKIINH;

YMETh:

— UCCIIEZIOBATh CBOMCTBA (PYHKIMH U
CTPOUTH UX TpapuKy;

BJIAJIETh:

— OIBITOM MOCTPOEHHSI TPpahuKOB

(ynkumi;

D YHKIMOHAIBHBIE PSIBI

I1K-12, CK-3

3HATh.




— HEOOXOMMBIE U JOCTATOYHBIE
YCIIOBUS pa3sioKeHNs QYHKIMN B
CTEIIEHHOM Psif;

YMETb:

— pemiaTh 3a/1a4M Ha IPUMEHEHUE
CTETICHHBIX PSIOB /ISl BEIYMCIICHUI,
BJIAJICTh:

— IIPHEMaMH Pa3JI0KEHHUs OCHOBHBIX
AJIEMEHTAPHBIX (DYHKIHMNA B PAJI
Telnopa;

Kpurepun oueHuBaHusi KOMIEeTEHIM A

Kona . IToBbIlIEHHBbIH . .
IMoporoBsrii . Boicokuii (mpeBoCX0IHBII)
KoOMIIe- . (MpOABHUHYTHI)
(0a30BbIii) YPOBEHD YPOBEHb
TEeHIUHU YPOBEeHb

I1K-12 Nwmeer JemoHCTpUpYyeT JleMoHCTpHUpYET CIOCOOHOCTH K
TEOPETUYECKHE TEOPETUYECKHE HAyYHOMY aHaJIM3y TEOPETUKO-
MMpeaAcCTaBJICHUA O 3HAHUA METOAOJIOTHUYCCKUX OCHOBaHUU
3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTEHH, 3aKOHOMEPHOCTEMH, (haKTOpOB U
PYKOBOJCTBA (aKkTOpOB U YCIOBUN | YCIOBUN MPOJYKTUBHOU
yueOHo- MPOAYKTUBHOTO OpraHu3aiyy yaeoHo-
HCCIIEIOBATEIIbCKONW | pyKOBOJICTBA MCCIIEIOBATEILCKON ACATEIHHOCTH
JESITEIIbHOCTBIO; yueOHo- 00y4JaromuXCcsl ¥ pPyKOBOJICTBA €10;
3HAET KPUTEPUU U WCCJICIOBATEIILCKON | CHCTEMHO aHATU3UPYET IPUUUHBI
yCIOBUS JESITEIIbHOCTHIO Hed(P(HEKTUBHOTO YIIPaBICHUS
s dexTuBHOCTH 00yJaromuxcs; y4eOHO-UCCIIeI0BATENHCKOM
yueOHo- aHATU3UPYET JESITENIbHOCTHIO O0YUYaIONUXCs U
HCCJIE0BATENIBCKON | IPUYHHBI CIoCcOOBI UX MPEOOTIEHHUS.
JESITEIbHOCTH. HedPHEeKTUBHOTO [IpoekTupyer ycnoBus
Omnpenenser mo PYKOBOJICTBA MPOYKTHBHOW OpTaHW3aI[uN
o0pa3sity 1enu u yueOHo- yueOHO-HCCIIeI0BATENbCKON
CIIOCOOBI MCCJIEIOBATENbCKOM | IESITEIBHOCTH 00YJaroNuXcsi 1
OpraHu3aIuu JESITEIIbHOCTHIO PYKOBOJICTBa €10, aJIEKBaTHO
y4eOHO- o0yyJaronuxcs. oTpeensis eu, CIOCOOBI U
uccienoBarenbckoil | CaMoCTOSTENBHO MIPUEMBI, aJICKBaTHbIC
JeSITeTbHOCTH OTIpeNieNsieT 1elH, npoeCCHOHATBLHBIM 3a/1a4aM
00yyJaroImuxcs; mo CHocoO0BbI 00y4yeHHMsl, BOCIIUTaHUS U
00pa3iry BeIOMpaeT OpraHu3aIuu 1 pasBuTHs yuyamnuxcs. CriocodeH
MIPUEMBI KOPPEKIHH BBIOpaTh HanboJiee ONTUMATHHBIN
PYKOBOJICTBA pe3yJIbTaToB MOJIXOJT K PEIICHUIO
yueOHo- yrpaBieHus ya4eOHO- | Tpo(heCCHOHATBHBIX 3a7a4 B
MCCJIEIOBATEIbCKOM | MCCIIEIOBATEILCKOW | 00IaCTH MOCTPOCHUS
JESITEIIbHOCTHIO JESITEIIbHOCTHIO MPOIYKTUBHOW OpraHU3aI[uu
o0ydJaronuxcs. 00yJaromuxcs; y4eOHO-UCCIIeI0BATENbCKOM
MoskeT 1o 4eTKO CaMOCTOSITENTEHO JESTEIIbHOCTH 00YJarOIIUXCs U
3aJJAHHOMY BBIOMpaeT PYKOBO/JICTBA €I0.
ITOPUTMY pelliaTh aJICKBaTHBIC
npodeccuoHanbHble | CIOCOOBI
3a/la4yl OpraHu3aliyd | PyKOBOJICTBA.
y4aeOHO- Mosxet
HCCIICIOBATETILCKON | CAMOCTOSATEIHHO
JIeSITEIbHOCTH pemaTh




00yYaromuxcs u npodeccuoHaIbHbIE

PYKOBOJZCTBA €I0. 3aJa4y OpraHu3aluu
IIPOYKTUBHOU
y4eOHO-
HCCIIE0BATEIbCKON
JESATEIIBHOCTH
00yyJaromuxcs u
PYKOBOJICTBA €10.

CK-3 CryneHt umeer Crynenr o0nagaer CryzeHT BiajeeT riyooKuMu
TEOPETUYECKHE CUCTEMHBIMU 3HaHUAMM (PyHIaMEHTaNbHOHN U
npeCTaBICHUs 00 3HAHUSAMU IIPUKJIATHOM MaTeMaTHKH,
OCHOBHBIX NOHATUSAX | (PYHAAMEHTAJIBHOU U | CIIOCOOEH pelIaTh TEOPETHUECKUE
byHaaMeHTaNbHOW U | IPUKIIaTHON U [IPAKTUYECKUE 3a/1a4U B
IIPUKIIATHOM MaTeMaTHKH, HECTaHJIapTHOM CUTyaluH, Ha
MaTeMaTHKH, CIIOCOOEH pelaTh TBOPUYECKOM YPOBHE
CHoCOOEH NMPUMEHATh | OCHOBHBIE OCYIIECTBIIATh PEATU3ALUIO
UMEIOLIUECS 3HAaHUSI | TEOPETUUYECKUE U TUIIOBBIX AJIFOPUTMOB pELICHUS
UL IIPAKTUYECKHE 3aJa4 U3 KJIACCUYECKUX Pa3aeiioB
PEenpoaYKTUBHOIO 3aJ1aul, peanu3ys MaTeMaTUYECKON HaYKH.
peleHus TUIIOBBIE AIITOPUTMBI
TEOPETUYECKUX U peleHus 3a1a4 u3
IIPAKTUYECKUX 3a7a4, | KIaCCHYECKUX
peanuzanuu paszesnos
TUIIOBBIX MaTeMaTHYECKON
AJITOPUTMOB HayKH.
pelIeHus 3a1a4 u3
KJIACCUUYECKUX
paszenoB
MaTeMaTU4eCKON
HayKH.

OueHovHbIe CPeACTBA M IKAJIA OLlEeHUBAHUSA
(cxema pedTHHIOBOW OLEHKH)

Ne OuenovHoe cpeacTBO bananl Ouenusaempre Cemectp
KOMIIETEHI[HH

1 | KommiekT 3aaHuil 175 MpakKTUYECKUX 25 [1K-12, CK-3 5n
3aHATUIX

2 | KoMIuiexT 3aqaluii 11 caMOCTOATEILHOM 25 [1K-12, CK-3 5n
BHEAyJIUTOPHOM pabOThI

3 | KonTpospHas paboTa 10 I1K-12, CK-3 S5n

4 | Atrecraius ¢ OIEHKOH 40 I1K-12, CK-3 S5n

5 | KommiekT 3amanuii 1)1 MpakKTHYECKUX 25 I1K-12, CK-3 53
3aHATUIX

6 | KoMIuiekT 3aganuii j1s1 CAMOCTOSATEIBHOM 25 I1K-12, CK-3 53
BHEAyJIUTOPHOU pabOThI

7 | KonTpospHas paboTa 10 I1K-12, CK-3 53

8 | AtTecTarus ¢ OIEHKOMH 40 I1K-12, CK-3 53

HToroBas olieHKa MO TUCIUILUIMHE ONPEAEIseTCs MpernoiaBaTejeM Ha OCHOBAHUU CyMMEI 0ajlioB,
HaOpaHHBIX CTYACHTOM B T€UEHUE CEMECTpa U MEePUOJl TPOMEKYTOUHOM aTTeCTalUH.



OreHKa «OTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHLHO» U «HEYTOBICTBOPUTEIHLHOY BBICTABIISETCS
¢ yuéToM TpeOOBaHUM CIACAYIOIICH ITKAJIbI:

— «otimyHO» — 0T 91 10 100 GamioB — TeOpETUIECKOE CO/IEpKaHNEe Kypca OCBOSHO MOJTHOCTBIO,
chopMUpOBaHbI HEOOXOAUMbIE MPAKTUYECKUE HABBIKK paOOThI ¢ OCBOEHHBIM MaTEPHUAJIOM, BCE
IPEyCMOTPEHHBIE MMPOTrpaMMoi 00ydeHust yueOHbIC 3aJaHus BBITOTHEHBI, KAYeCTBO HX
BBITIOJTHEHUSI OLEHEHO YHCIIOM 0allioB, OJIM3KUM K MaKCUMaJIbHOMY.

— «xopomo» — 0T 76 10 90 GaIoB — TEOPETHUECKOE COJCPKAHUE Kypca OCBOSHO MOJIHOCTHIO, 0e3
po0eIioB, HEKOTOPHIE MPAKTUYECKUE HABBIKK PAOOTHI ¢ OCBOEHHBIM MaTEpHaIoM c(hOPMHUPOBAHBI
HEJO0CTAaTOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOi 00yueHHs ydeOHbIe 3a1aHHS BHITIOJTHEHBI,
Ka4€CTBO BbLIITOJIHECHUA HU OJHOI'O U3 HUX HE OUCHCHO MUHUMAJIbHbBIM YUCIIOM GaJIJ'IOB, HCKOTOPELIC
BU/IbI 3aJIaHUH BBIIIOJIHEHBI C OIIMOKaMHU.

— «YJOBJIETBOPUTETBHO» — OT 61 10 75 6aiIOB — TEOPETHUUECKOE COJEPIKAHNE KypCa OCBOCHO
YaCTUYHO, HO MPOoOesbl He HOCAT CYIIECTBEHHOTO XapaKTepa, He0OX0UMbIe TPAKTUUECKUE HABBIKU
paboThI C OCBOEHHBIM MAaTEPHUATIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBITMHCTBO MPETyCMOTPEHHBIX
porpaMMoit 00ydeHus y4eOHbIX 3aJaHHI BBIIIOJIHEHO, HO HE BHICOKOT'O KauecTBa.

— «HEYIOBJIETBOPUTEIBHO» — 60 1 MEeHee 0aJUIOB — TEOPETUYECKOE CO/IepIKaHUe Kypca He OCBOCHO,
HEO0OXOUMbIE TPAKTUUECKHUE HABBIKU pabOThI HE C(HOPMUPOBAHDI, BHIIIOJIHEHHBIE YueOHbIC
3aJlaHusl COJIEpIKaT rpyObIie OMMOKH, JONOTHUTENbHAS CAMOCTOsITENIbHAs padoTa Hall MaTepHaIOM
Kypca He MPUBEIET K CYIIECTBEHHOMY MOBBIIIEHUIO KaUeCTBA BHIIIOJIHEHUS YUeOHBIX 3aJaHUN.

2. OHEHOYHBIE CPEJICTBA

JlaHHbBIN pa3en coAepUT TUIIOBbIE KOHTPOJIbHBIC 3aJaHHsl UM MHbIE MaTepuaibl, HEOOXOAUMbIE
JUISL OLICHKY 3HAHUM, YMEHUH, HaBBIKOB U (UJIM) OMbITA ACSTEIbHOCTH, XapaKTEPU3YIOLIUX TaIlb
dbopMUpOBaHUS KOMIIETEHIIUI B Ipoliecce OCBOSHUSI 00pa30oBaTenbHOM mporpaMmMel. Onrcanue
Ka)KJ0ro OIIEHOYHOI'O CPEJICTBA COJAEPKUT METOJUUECKHE MAaTEPHUAIIbl, ONPEAEISAIONINE MPOLEAYyPbI
OILICHUBAHMSI 3HAHW, YMEHU, HABBIKOB U (MJIN) OMBITA JAESITENIbHOCTH, XapaKTePU3YIOIIUX ITAIbI
(bopMUpOBaHNS KOMITETEHITHH.

Hepequb OLCHOYHBIX CPCACTB, MATCPpUAJIbl KOTOPBIX MPEACTABIICHBI B JAHHOM pa3aciic:

1. KoMIuteKT 3aganuil Juisi TPakKTHYECKUX 3aHATHIX

2. KoMIuiekT 3aanuii Ui CaMOCTOSITENIbHON BHEAYAUTOPHON pabOThHI
3. KonrpomnbHas padora

4. AttecTtanus ¢ OLEHKON



