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1. HACIIOPT ®OHJIA 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-UCCIIEI0BATENLCKOM neaTenbHoCcThI0 oOy4atomuxcs (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, CHCTEMOI OCHOBHBIX MaTEMaTHUYECKIX
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 TIABEl | AEATENBHOCTH, [IpakTka
MaTeMaTHUYeCKOIo IO TOJIY4EHHUIO
aHaJIn3a, npo¢ecCHOHATLHBIX
HNupopmarinoHubie 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,
[lepcnexkTuBHBIE
HarpaBJICHUS
HCKYCCTBEHHOTO
MHTEJUIEKTA,
IIepcniekTuBHBIE
HallpaBJICHUs




KOMITBIOTEPHOTO
MOJIeJTUPOBAHUS,
[Toctpoenne Windows-
cereit, [IpoekTupoBanue
UH(POPMALIMOHHBIX
cuctem, Pa3pabotka
Flash-nipunoxxenmuit,
Pa3paboTka uHTEpHET-
IIPUIIOKEHUH,
Pa3paboTka 31eKTpOHHBIX
00pa3zoBaTeNIbHBIX
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 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 | ®OyHKIMU KOMIUIEKCHOTO IIK-12, CK-3 3HATD:

NIEPEMEHHOT 0 — OIpeJesIeHNe KOMIUIEKCHBIX YUCeT,
(GYHKII KOMIUIEKCHOTO IEPEMEHHOT0
U UX TEOMETPUUYECKUNA CMBICT;

YMETh:

— IPOU3BOJUTH TUIIOBBIE ONIEpALIUU
HaJ KOMIJIEKCHBIMH YUCJIaMU (B T.4.
OTJIEJIATH BEIIECTBEHHYIO YacTh
KOMIUIEKCHOW (DYHKIIUU OT MHUMOM);
BIIAJIETh:

— IpUe€MaMu IPeICTaBICHUS
KOMIUIEKCHBIX UHCEJI B Pa3IMUHBIX
dopmax;

2 | IIpenen u HENPEepBHIBHOCTh I1K-12, CK-3 3HATh:

(GYHKIIUN KOMIJIEKCHOTO — OMpeJIETICHUE YUCITIOBON
IIEPEMEHHOTO MIOCJIEI0BATEIBHOCTH U YHUCIIOBOTO
psiaa, IpU3HAKU CXOIUMOCTH
YKCIJIOBBIX PAJIOB, OIIPEJIEICHNE
npezena U HempepbIBHOCTH (YHKITNH,
HUX CBOICTBA;

YMETbh:

— UCCIIEZI0BATh YMCIOBOU Psijl Ha
CXOJMMOCTB;

BIIA/IETh:

— IIpUE€MaMU BbIUMCIICHHUS IPEAEITIOB U
uccieoBaHus QyHKIMY Ha
HENPEPbIBHOCTb;

3 | AuddepenumupoBanue [1K-12, CK-3 3HATH:

(YHKIIMU KOMIIEKCHOTO — onpeJesieHre KOMIUIEKCHON




nepemeHHoro. [lousarue
AHATTMTHYECKON (PYHKITUN

g epeHIpyeMocTH GYHKIUU 1
ycnoBus Kommu-Pumana,
re€OMETPHUECKUI CMBICT MOAYJISL U
apryMeHTa IpOU3BOIHOM;

— OIpEJIEIICHUE U CBOMCTBA
aHaIMTUYeCKOU (PyHKIIUU;

YMETB:

— BBIYUCIISITH IPOU3BOIHBIE (DYHKLINN
(B TOM YHCIIE ¥ aHATTUTHYECKUX
(GYHKIHIA ), TPOBEPSTH YCIOBUS
Kommu-Pumana;

— BBIYUCIISITH IPOU3BOJIHBIC
aHATMTUYECKUX (PYHKLNH, TPOBEPSITH
ycnoBus Komu-Pumana;

BJIQ/IETh:

— OIBITOM HAXOXJACHUS MTPOU3BOIHBIX
GbyHKIHI;

— IpUEeMaMU UCCIIeIOBaHUS (PYHKIIHHA
Ha aHAIUTUYHOCTB;

4 | UuTterpupoBanue GyHKIIUU

Teopema Komm

KOMIIJICKCHOT'O IIEPEMCHHOTO.

I1K-12, CK-3

3HATh:
— OIPEJIETICHUE U CBOMCTBA
KOHTYPHOT'O UHTerpaia, Gopmyiy u
teopemy Komu;

YMETb:

— BBIYHCIISATh KOHTYPHBIE HHTETPAJIbI
OT QYHKIHI KOMIUIEKCHOTO
MEPEMEHHHOTO U aHATUTHYECKHIX
byHKIHi;

BJIAJIETh:

— ONBITOM HaXOXJICHHS
epBOOOpPa3HON OT aHATUTUYECKON
(GYHKIIMHM B OJHOCBSI3HOW 00JacTH;

5 | Paasr Teitnopa u Jlopana.
BbrueTsl 1 ux npuiioxe-Husl.

[1K-12, CK-3

3HaTh:
— OIIPEIEJIEHUE U CBOMCTBA
CTEMEHHBIX PSIOB, pAnoB JIopaHa u
Telnopa, paBHOMEPHON CXOAUMOCTH,
OIIpE/IETICHUE BBIYETA,

— OIIPEIEJICHUE BBIUETA;

YMETB:

— HCCIIEI0OBATh CTEIICHHBIE PsI/Ibl HA
CXOJAMMOCTb, BBIUYUCIIATH BBIYETHI,
BJIAJIETh:

— MpUEeMaMU Pa3JIOKECHHS
AHATUTUYECKUX (QYHKIIUHN B PSJIBI
Jlopana u Telnopa;

Kpurepun oueHuBaHusi KOMIETEHUMH

Kon . IToBbIlIEHHBI . .
IMoporosbIiit . Bricokuii (MpeBOCXOAHBII)
KOMIIe- . (MpOABUHYTHIN)
(0a30BbIii) YPOBEHD YPOBEHb
TeHIHH YPOBEHb
I1K-12 HNwmeer JleMoHCTpHUpYyET JleMoHCTpHpYeT CIIOCOOHOCTH K
TEOPETHYECKHE TEOPETHYECKHE HAayYHOMY aHAJIN3y TCOPETUKO-




MIPEJICTABICHHUSI O
3aKOHOMEPHOCTSIX
PYKOBOJCTBA
y4eOHO-
HCCJIeI0OBATEIbCKOM
JIEATENHHOCTBIO;
3HAET KPUTEPUU U
YCIIOBUS

3¢ (HeKTUBHOCTH
y4eOHO-
HCCIIeIOBATEIbCKOM
JIEATEHHOCTH.
Ornpegensier 1no
o0pasiy 1enu u
CIIOCOOBI
OpraHHu3aIuu
yueOHo-
HCCIIEI0BATEILCKOM
JIEATEIbHOCTH
00y4aromuxcs; 1o
o0pa3ity BeIOMpaeT
IIPHEMBI
PYKOBOJICTBA
yueOHo-
HCCJICIOBATCIbLCKOM
JIEATEIbHOCTHIO
oOyJaromuxcs.
MoeT 1Mo 4eTKOo
3a/IaHHOMY
AITOPUTMY PEIaTh
npodeccuoHaNbHbIE
3aJ1a9¥l OpraHu3anuu
yueOHo-
HCCIICIOBATEIbCKOM
JIeITeIIbHOCTH
oOyJaronuxcst u
PYKOBOJICTBA €10.

3HAHUSA
3aKOHOMEPHOCTEM,
(haKkTOpOB U YCIOBHIA
MPOAYKTUBHOTO
PYKOBOJICTBA
y4eOHO-
HCCIIEIOBATEIbCKOM
JESITEIIbHOCTBIO
00yyJaromuxcs;
aHAIU3UPYET
MPUYUHBI
Hed(PEeKTUBHOTO
PYKOBOJICTBa
y4eOHO-
HCCIIEIOBATEIIbCKOM
JESITEIIbHOCTHIO
o0yyJaroumxcs.
CamMocTosATeNbHO
ompenensieT e,
CIIocoObI
OpTraHu3aIUH ’
KOPPEKIHH
pe3ynbTaTOB
yIpaBieHus: y4eOHo-
HCCIIEIOBATEIIbCKOM
JIESITEIIBHOCTBIO
o0y4aromuxcs;
CaMOCTOSITEITEHO
BbIOMpaeT
aJICKBaTHBIC
CIoCco0bI
PYKOBOJICTBA.
Moxert
CaMOCTOSITEITEHO
pemiaTth
npoQeCCuOHAIIbHBIC
3aJja4uM OpraHu3aIuu
IIPOTYKTUBHOU
yueOHo-
HUCCIIEN0BATENbCKOMN
JESITEIIbHOCTH
00ydJaromuxcs u
PYKOBOJICTBA €10.

METOIOJIOTUYECKUX OCHOBAaHMI
3aKOHOMEPHOCTEH, (haKTOpOB U
YCJIOBUM IPOAYKTUBHOMN
OpraHu3anuu yaeoHo-
HCCIIEN0BATEIBCKON IEATEIIbHOCTH
00y4aromuxcsi ¥ pyKOBOJICTBA €10;
CHUCTEMHO aHAIIM3UPYET MPUINHBI
Hed(DPEKTUBHOTO YIIpaBICHUS
y4eOHO-UCCIIeI0BATENbCKOM
JESTEIbHOCTHIO 00YUYaIOUXCsl U
CIOCOOBI UX MPEOIOTICHHUS.
[IpoekTupyer ycnoBus
MPOAYKTUBHOM OpraHU3aluu
yueOHO-HCCIIeI0BATENIbCKON
JESTEIIbHOCTH 00yJaromuxcs 1
PYKOBOJICTBA €10, aJIEKBATHO
ompeensis e, CIOCOOBI U
MIPUEMBI, a/ICKBaTHbIC
poeCCHOHAIBHBIM 3a/1a4aM
00y4eHus, BOCIUTAHUS U
pa3Butus yyammxcs. CriocooeH
BBIOpATh HarboJIee ONTUMAIbHBIN
MOAXO/ K PEIICHUIO
npodeccuoHaNbHBIX 33724 B
00J1aCTH TOCTPOCHUS
MIPOYKTHBHOW OpTaHU3aI[uu
yueOHO-UCCIIeI0BATEIbCKON
JIeSITEIbBHOCTH 00yJaromuxcs 1
PYKOBOJICTBA €10.

CK-3

CryneHT umeer
TEOPETUYECKHE
npeJICTaBIeHUs 00
OCHOBHBIX MTOHATHUSAX
byHIaMEHTAIBHOU U
MPUKJIAHON
MaTeMaTHKH,
CHOCOOEH MPUMEHSTh
UMEIOILUECS 3HAHUS
IE
PENpPOIYKTUBHOTO

Crynent obnagaet
CUCTEMHBIMHU
3HAHUSMUA
byHIaMeHTaIBHOHN U
MIPUKJIIATHOMN
MaTEeMAaTHKH,
CIOCOOEH permiaTh
OCHOBHBIE
TEOPETUYECCKHE U
MIPAKTUIECKHE
3aJ1auu, peau3ysi

CryzaeHT BiaaeeT rIyOOKUMHU
3HaHUAMHU (DyHIaMEHTATBHOU U
MIPUKIIATHON MaTeMaTHKH,
CIOCOOEH peliaTh TEOPETHUECKUE
Y TIPaKTUYECKHE 3a/1a91 B
HECTaHJapTHOM CUTyalluu, Ha
TBOPYECKOM ypOBHE
OCYIIECTBIISATh PeANN3alUI0
TUTIOBBIX AJITOPUTMOB PEIICHUS
3a/1a4y U3 KJIACCUUECKHUX Pa3JiesioB
MaTeMaTUYECKON HAYKH.




perieHus TUTIOBBIE AJITOPUTMBI
TEOPETHUCCKUX U pelIeHus 3a1a4 u3
MPaKTUYECKUX 3a/1ay, | KITACCUYECKUX
peanu3anuu pasnenoB
THITOBBIX MaTeMaTHYECKOM
aJITOPUTMOB HayKH.

pelIeHus 3a1a4 U3

KJIACCHYECKHUX

pazzienoB

MaTeMaTH4YeCKOM

HaYKHU.

OueHoYHBIE CPeICTBA M IIKAJIA OLleHHBAHHUSA
(cxema pelTHHIOBOI OLIEHKH)

Ne OueHo4Hoe cpeacTBo Bbanabl Ouenusaemre Cemectp
KOMIIETEHI[UH

1 | Pedepar 5 I1K-12, CK-3 4n

2 | KommiekT 3amanuii 1)1 MPaKTHYECKUX 20 IIK-12, CK-3 41
3aHATHI

3 | KonTpouspHas paboTa 10 I1K-12, CK-3 4n

4 | KoMIIeKT 3a1aHuii i1 CAaMOCTOSITEIHLHON 25 IIK-12, CK-3 41
BHEAYJIMTOPHOM pabOThI

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

WTorosas oleHKa 1o AUCLUILIMHE ONpeieNsIeTcs MpernoaaBareieM Ha OCHOBAaHHH CyMMBbI OaJlIoB,
HAaOpaHHBIX CTYJICHTOM B T€UEHUE CEMECTpa U MEePUOJI IPOMEKYTOUHOMN aTTeCTalUH.

OLieHKa «OTJIIMYHO», «XOPOILIO», «yIOBIETBOPUTEIIBHO» U «HEYA0BIETBOPUTEIBHOY BbICTABISAETCS
¢ yu€ToM TpeOOBaHUM CIAEAYIOMICH IITKAJIbI:

— «otnnyHO» — 0T 91 10 100 GanioB — TeoOpeTUIECKOe Co/Iep>KaHne Kypca OCBOSHO MOHOCTBIO,
C(i)OpMHpOBaHbl HCO6XO}II/IMI)I€ IMPAKTUYCCKHUEC HABBIKU pa6OTBI C OCBOCHHBIM MaTCpUalioM, BCC
MPelyCMOTPEHHBIE MPOrpaMMoi 00yueHus yueOHbIe 3aJaHHs BBITOTHEHbI, KAUeCTBO UX
BBITNIOJTHEHHUA OIICHCHO YHCJIIOM 6aJ'IJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.

— «xopo1o» — oT 76 110 90 6ayI0B — TEOPETHUECKOE COJIEpKaHHe Kypca OCBOCHO MOJIHOCThIO, 03
po0eioB, HEKOTOPHIE MPAKTUYECKUE HABBIKK PaOOThI ¢ OCBOEHHBIM MaTEpHAIOM C(HOPMHUPOBAHBI
HEJO0CTAaTOYHO, BCE MPEAYCMOTPEHHBIE TPOTrpaMMOi 00yueHHs ydeOHbIe 3a1aHNS BHITIOTHEHBI,
Ka4y€CTBO BBLIIIOJIHEHUA HU OJHOI'O M3 HUX HE OIICHECHO MUHUMAJIBHBIM YHCJIIOM 68J'IJ'IOB, HCKOTOPEIC
BU/IbI 33JIaHUH BBITIOJIHEHBI C OIIMOKaMHU.

— «YJOBJIETBOPUTETHLHO» — OT 61 10 75 6aIIOB — TEOPETHIECKOE COJIEPIKAHIE Kypca OCBOEHO
YaCTUYHO, HO MPOOEIBI HE HOCST CYIIECTBEHHOTO XapaKkTepa, HE00X0UMbIe TPAKTHUYECKUE HABBIKU
paboThI C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM C(POPMUPOBAHBI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX
porpaMMoit 00ydeHus y4eOHBIX 3aJaHHI BBIITOJIHEHO, HO HE BHICOKOTO KauecTBa.

— «HEyIOBJIETBOPUTENbHO» — 60 1 MeHee 0alIoB — TEOPETUUECKOE COJIEpKaHre Kypca HE OCBOEHO,
HE00XO0UMbIE TPAKTUUECKHUE HABBIKK pa0OTHI HE C(HOPMUPOBAHBI, BHIIIOJIHEHHBIE YUeOHBIC
3aJJaHUs COJEpKaT rpyOble OMIMOKH, JONOJHUTENIbHAS CAMOCTOsITeNIbHAs padoTa HaJl MaTepraioM
Kypca He TPUBEET K CYIIECTBEHHOMY MOBBIINIEHUIO KAUeCTBA BHIIIOJHEHUS YUeOHBIX 3aJaHUN.

2. OHEHOYHBIE CPEJICTBA



JlaHHBIN pa3aen COAePKUT TUIIOBbIE KOHTPOJIBHBIC 3aJaHHs HIIM MHBIE MaTepUalbl, HEOOXOAMMbIE
JUTSL OLICHKY 3HAHUM, YMEHUH, HaBBIKOB U (UJIM) OMBITA AEATEIbHOCTH, XapaKTePU3YIOIIUX 3TaIlbI
(dbopMHpOBaHUs KOMIIETEHIIUI B IPOLIECCE OCBOEHHSI 00pa30BaTeIbHOI mporpaMmbl. Onucanue
KQ)KJIOTO OLIEHOYHOT'O CPEICTBA COAEPKUT METOJUYECKHUE MAaTepUaIIbl, ONPEIEISIOINE TPOLIETYPbI
OLICHMBAHMSI 3HAHUM, yMEHU, HABBIKOB U (WJIN) OIIBITA JESATEIbHOCTH, XapaKTEPU3YIOIIMX dTallbl
dbopMUpOBaHUS KOMITETEHITHIA.

HepequL OLICHOYHBIX CPEACTB, MaTCpHUajIbl KOTOPBIX IMPEACTABIICHBI B JAHHOM pa3aciic:

1. Pedepar
2. KoMIuIeKT 3aiaHuii Jyisi IpaKTUYECKUX 3aHATHI
3. KonrponbHas paboTa

4. KoMIUIEKT 3aIaHui JJIsl CAMOCTOSITEIbHOM BHEAYIUTOPHON pabOThI
5. Dk3amMeH



