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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:

— CIIOCOOHOCTBIO UCTIONB30BATh €CTECTBEHHOHAYYHBIE M MATEMaTHYEeCKUE 3HAHUS IS
OpPHEHTHPOBaHHS B COBpeMEHHOM HH(popManmoHHoM mpoctpancTse (OK-3);
— FOTOBHOCTBIO PEaIM30BBIBATh 00pa30BaTEIbHBIC IPOrPAMMBI TI0 YY€OHBIM IPEIMETaM B

COOTBETCTBHUH ¢ TpeOOBaHUsIMH 00pa3oBarenbHbIX cTanaapToB ([TK-1);

— BJIaJICHUEM MAaTeMAaTUKON KaK YHUBEPCAJIbHBIM S3bIKOM HAYKH, CPEICTBOM MOJICTHPOBAHUS
SIBJICHUM U MPOIECCOB; OCHOBHBIMHU IMOJOKEHUSIMH KJIACCUUYECKUX Pa3/IesIoB MaTEMaTUYECKOU
HayKH, 0a30BBIMH UJESIMU H METO/IAMU MAaTEMAaTHKHU, CHCTEMOM OCHOBHBIX MaTEMaTHUYECKHUX

CTPYKTYp U akcuomatudeckum Metogom (CK-3).

Jtansbl popMupPOBaHUA KOMIeTeHIHH B mpouecce ocBoeHus OINOII

uHpopmartuke, Metoanka
00yJeHUsT MaTeMaTHKeE

KOMIbIOTEPA, BBOIHBIN
KypC MaTeMaTHKH,
BricokoypoBHEBbBIE
METO/IbI
MporpaMMHUpPOBaHUS,
I'eomeTpus, uckpeTHas
MaTeMaTHKa,
JlucTaHIMOHHBIE
o0Opa3oBaTenbHbIC
TEXHOJIOTHH B 00y4eHUU
uHpOpMaTUKE,

VM HHOBAaLIMOHHBIE METOIBI
0o0ydeHus MaTeMaTHKe,
Nudopmarnmonnsie

Jran
Kon JTan pacliMpeHus 1
Jran npogeccuoHaIbLHO-
KOMIIe- . yriayoJeHust .
0a30B0ii NOATOTOBKH NPAKTHYeCKOMH
TeHUHMHU NOATOTOBKH
NOATOTOBKH
OK-3 EcrecTBeHHOHay4Hast AOcTpakTHas u IIpakTHKa 110 MOTYYEHUIO
KapTHHA MUpa, KOMIIbIOTE€pHAs areOpa, | MEepBUUHBIX
HNnpopmannonusie Anre6pa, BBoguslii kype | mpogdeccnoHanibHbIX
TEXHOJIOTHH B MaTeMaTHUKH, [ eoMeTpusi, | yMEHUI U HaBBIKOB,
obpazoBanuu, OCHOBBI Nudopmarnmonnsie [IpakTrka no nory4eHuro
MaTeMaTHYECKON TEXHOJIOTHH B NIEPBUYHBIX YMEHUN U
00paboTku H(pOpPMAIIUU | MaTeMaTHKeE, HaBBIKOB HAYYHO-
HccenenoBanue onepanui | UCCIEAOBATEIbCKOM
Y METOJbl ONTUMM3ALNH, | ACSITEIBbHOCTH,
Komnbrotepnas anrebpa, | [Ipenaumniomuas
Maremarnueckuit [IpaKTUKA
aHanus, Teopus
BEPOSATHOCTEN U
MaTeMaTH4YeCcKas
cratucTuka, ®u3uka,
YucneHHble METOBI
[K-1 Metoauka oOyueHus Anrebpa, ApxuTekTypa IIpakTHKa 10 MOTYYEHUIO

MIEPBUYHBIX
PO eCCHOHATBHBIX
YMEHMH U HAaBBIKOB,
[IpakTHka o MOIyYEHUIO
NIEPBUYHBIX YMEHUN U
HABbIKOB HAY4HO-
UCCIIEN0BATEIbCKON
JesATenbHOCTH, [IpakTika
I10 MOJIY4EHHUIO

PO eCCHOHATBHBIX
YMEHUU U OIIbITa
npo¢eCCHOHATBHON
JIESATEIbHOCTH




CHUCTEMBI,
Nudopmarnmonssie
TEXHOJIOTHH,
Maremaruueckas JIOTHKa,
MaremaTuueckui
a"ann3, Mertoauka
HCIIOJIb30BaAHUS
WHTEPAKTUBHBIX CPE/ICTB
00y4eHus: MaTeMaTuUKe,
Meronnka oOy4eHus
uHpOpMaTUKE B
MHHOBAIIMOHHBIX
00pa3zoBaTesIbHBIX
yUpexXJIeHUsX, MeTo bl
pEIICHUS IKOJIBHBIX
MaTeMaTHUYeCKUX 3ajad,
OCHOBBI POOOTOTEXHUKH,
[TpakTHKyM 10 perIeHHIO
3aja4 Ha OBM,
[TpakTUKyM perieHus
IIKOJIbHBIX
MaTeMaTHUYeCKUX 3ajad,
IIporpammupoBanue,
TeopeTnueckne OCHOBBI
uHpopmatuku, Teopus
yncen, Ousuka,
YucnoBbie CUCTEMBI,

DOnemeHTapHas
MaTeMaTHKa

CK-3 Anrebpa, ITpennumuiomuas
Anrebpanueckue MpPaKTHKA

CHCTEMBbI, AHAIN3
HBOJIOLIMOHHBIX 33/1a4,
BBoxHbI KypC
MaremaTuku, ['eomeTpus,
JuckperHas maremaTuka,
Huddepennmanbabie
YpaBHEHUS,
JlomoIHUTENbHBIC TJ1aBbl
MaTeMaTU4eCKoro
aHanu3a, KoMmnberorepHas
anreOpa,
MareMarrueckast JIOTHKa,
MaremaTuueckui
aHanu3, Merpuueckue
npocTtpaHcTBa, OCHOBBI
TEOPUU PEILIETOK,
OCHOBBI YHUBEPCATBHON
anreOpsl, Teopust
anroputmosB, Teopus
byHKIUI
NEUCTBUTEILHOTO
nepemeHHoro, Teopus

(G YHKIIMA KOMIUIEKCHOTO




nepemeHHoro, Teopus
gucell, YucnoBbie
CHCTEMBI, JJIEMEHTEI
obmeli anreOpsi,
DJIEMEHTHI
CTaTHUCTHYCCKOM
00pabOTKH JAHHBIX

1.2. Onucanue nokasartejieil 1 KpUTEPHEB OleHMBAHUS KOMIETEHIUI HA Pa3jIMYHbIX dTanmax
HX (pOpMHUPOBaHUS, ONIMCAHUE KA OLlEHNBAHUS

Iloka3aTeiu OLleHUBAHUSI KOMIIETEHIMI HA Pa3JIHYHBIX 3TaNax
uX (popMHPOBaHUS B NIpoLiecce OCBOEHU YUeOHOI 1 CUMIIIMHBI

IToxkazarenu chopMUPOBAHHOCTH
(B TEpPMHHAX «GHATBY», KYMETb»,
«BJIAETHY»)

dopmupyeMble

Ne Pa3znenn! JUCHUIINHLI
KOMIIeTeHIHH

1 | Dnementsl Teopun MHOKecTB. | OK-3, TIK-1, 3HaTh:

BrickaspiBanus u npenukatsl. | CK-3 — 0a30BbI€ TEOPETUKO-
MHOXECTBEHHBIC OIPECIICHHUS,
OCHOBHBIC 3aKOHBI JIOTHKH,
JIOTUYECKHE MPABHIIA TTOCTPOSHUS
MaTeMaTUYECKUX PACCyKICHUM
(ToxazarenbCTB);

YMETh:

— JIOTUYECKU TPAMOTHO
KOHCTPYMPOBATh MaTeMaTHUYECKUE
MPEAJIOKEHUS U ONPEICICHUS,
aHATM3UPOBATH UX JIOTUYECKOE
CTPOEHHE, 3aIUChIBATh CUMBOJIMYECKHU
Y TIEPEBOIUTH CHMBOJIMYECKYIO
3alMCh Ha €CTECTBEHHBIH S3BIK;
BIIQJICTh:

— IpUeMaMHt U METOAaMHU
JIOKA3aTelIbCTBA MaTEMaTHIECKUX
YTBEPKJI€HHUI M0 TEOPUH MHOYKECTB;
2 | TeopeTHKO-MHOKECTBEHHBIC OK-3, IIK-1, 3HATh:

MOHSTHS (COOTBETCTBUS, CK-3 — 06a30BbIe ONPEIEeTCHUS TEOPETUKO-
0TOOpaKeHUsI, OMHAPHBIC MHOKECTBEHHBIX TTOHATHH U
OTHOIIICHUS ) TEOPEMBI, CBSI3aHHBIE C IIOHATHIMU:
COOTBETCTBUS, OTOOPaKECHMUS,
OWHapHBIC OTHOIIICHNUS,

YMETh:

— OTNIEPUPOBATH OCHOBHBIMH
TEOPETHKO-MHOKECTBEHHBIMU
TTOHSTUSIMU: COOTBETCTBHUS,
0oTOOpakeHUs, OMHAPHBIE OTHOIICHUS,
MPUMEHSTh Ha TIPAKTHKE ITOTYYCHHbBIE
TEOPETHYCCKUE 3HAHMS;




BJIaJCTh:
— SA3BIKOM TCOPETHUKO-
MHOXCCTBCHHOTI'O ITOJAXO0A4,

3 | OcHOBHBIE anredpandecKue
cucteMbl. CUCTEMBI
HATypaJIbHBIX U LEJbIX YUCEIL.

I1K-1, CK-3

3HATh:

— CYTh aKCHOMaTH4Y€CKOT0 METO/1a
HOCTPOCHHSI MAaTEMaTHYECKUX TEOPHUil
U €r0 KOMIIOHEHTOB: aKCHOM, TEOPEM,
OIpeJIeTICHNH, TOKa3aTeIbCTB;

— CBOMCTBa OMHAPHBIX ONEpaui 1
OCHOBHBIX aIre0OpanvecKux CHCTEM;
YMETB:

— peliaTh TUIIOBBIE 3a/1a4H,
UCIIOJIb3YSl CBOMCTBA OMHAPHBIX
ornepauuii 1 OCHOBHBIX
areOpanvecKux CUCTEM;

— JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI,
HE0O0XO0IMMBIE ITPU MOCTPOCHUU
CUCTEMBbI HaTypaJbHbIX YHCEN U
KOJIbIIa LIEJIBIX YHCENT,

BJIAJICTh:

— IpUEeMaMH TIPOBEPKU
BBIITOJIHUMOCTH CBOMCTB OMHAPHBIX
onepanuy 1 anredOpanyeckux CUCTEM;

KpuTeplm OlleHMBAHHUA KOMIIEeTEHIIMH

Kon . IToBbILIEHHBIH . N
IToporosbiit . Bricokmuii (MpeBOCXOAHBIIN)
KOMIIe- . (MpOABUHYTHIN)
(0a30BbIii) ypOBEHbD YPOBEHb
TeHIUH YPOBEHb
OK-3 Nwmeer Oco3Haer MecTo U YMeeT NpuMeHATh NOJTy4YeHHbIE

npeJicTaBieHue 00
OCHOBHBIX 3aKOHaX
€CTCCTBCHHOHAYYHBI
X MU MaTeMaTHYECKUX
JUCITUIIIINH,
UCIIOJIb3YEMBIX B
COBPEMEHHOM
UH(POPMALIMOHHOM
IPOCTPAHCTBE.
CootHOCHUT
OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHbI
X 1 MAaTEMAaTHYCCKUX
JMCLIUTUIMH C
Pa3HOOOpa3HBIMHU
BUJIAMU
npodecCuOHATbHON
NEeSITeTbHOCTH.
Ornmpaercs Ha
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBI
X 1 MaTEMAaTHYCCKUX
JUCIUIUIAH s

MIOHUMAET POJIb
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBI
X U MaTeMaTHYEeCKUX
JTVICIIMTUIAH B
COBPEMEHHOM MUpE
u
npodeccuoHaNbHOM
NeSITETTHHOCTH.
Knaccugumnupyer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBI
X ¥ MaTEeMaTHYECKUX
JUCLHUIUIMH C TOYKU
3pEeHHSI

3¢ (HEeKTUBHOCTH HX
WCTIOJIb30BaHUS B
COBPEMEHHOM
MH(OPMALIOHHOM
IPOCTPAHCTBE.
Ocy1ecTBisier
PaKTUYECKYIO
JIeSITETTHHOCTD C

3HaHUA [IPU PELICHUN
MPUKJIAIHBIX U MPAKTUKO-
OPUCHTHUPOBAHHBIX 3a1a4.
OneHuBaeT pe3ysbTaThl CBOEH
PO eCCHOHAIBHON e TETHHOCTH
B COOTBETCTBUU C OCHOBHBIMU
3aKOHaMH1 €CTCCTBCHHOHAYYHBIX U
MaTeMaTHYeCKUX AUCIUTIINH.
Bmaneer UKT Ha yposHe,
MO3BOJISIOIIEM TPOJYKTHUBHO
pemarh npodeccuoHaIbHbIE
3a/1auu.




OpUCHTHUPOBAHUA B

YUYCTOM OCHOBHBIX

COBPEMEHHOM 3aKOHOB
UH(OPMAIMOHHOM €CTECTBEHHOHAYUYHbI
MIPOCTPAHCTBE U MPU | X U MATEMAaTUYECKUX
pelIeHU JTUCLUTLIINH.
MPAKTHUYECKHX 3a7a4

B y4eOHO-

npodeccuoHanbHOM

JIESITEJIbHOCTH.

IK-1 Nmeer obmue JlemoHCTpHpYyET JleMoHCTpHpYyET ri1yOOKHe 3HAHUS
TEOPETUUECKHUE MIPOYHBIE TEOPETHUKO-METOJIOJIOTUYECKUX 1
MIPEJICTaBICHUS O TEOPETUYECKHE METOJIMYECKUX OCHOB U3YUECHHUS
3aKOHOMEPHOCTSIX 3HAHUSA O IpexMeTa B Kiaccax ¢ 0a30BbIM U
M3YYEHHUS MpeIMeTa | 3aKOHOMEPHOCTAX npoUIBLHBIM YPOBHEM

B KJ1accax ¢ 0a30BbIM
1 IpO(HIIBHBIM
YPOBHEM
IPeroIaBaHus C
y4€TOM TpeOOBaHMI
OI'OC. Moxer o
obOpasiry
POCKTHPOBAThH
METOTUICCKUE
MOJIEIIN, TEXHOJIOTUN
U IpU€MBI 00yUYEeHHUS
peaMeTy,
TUTAHUPOBATh U
pa3pabaTbIBaTh
pabouue
MPOTPaMMBI,
KOHCIIEKTHI,
CIIEHapUU U
TEXHOJIOTUIECKHE
KapThl YPOKOB.
Cnocoben
MPOBOUTH
IKCIEPTHIY
MPOrPaMMBI
AIIEKTUBHOTO Kypca
10 MPEAMETY,
COOTHOCHTD €r0
coJiepKaHue ¢
TpeOOBaHUSIMU
®I'OC ocHOBHOTO
OOIIIEeT0 M CpeTHEro
(moHOrO) 0011IEr0
oOpa3oBaHus 1
OCYIIECTBIISITh
MPernoaaBaTebCKYIO
JESTSIIBHOCT TI0
peanu3anuu JaHHOTO

Kypca.

W3YYCHHUS MIpeIMeTa
B KJ1accax ¢ 0a30BbIM
U IPO(PUITHHBIM
YPOBHEM
NPEToIaBaHHsI C
yuéToM TpeboBaHU
®I'OC. Moxer
CaMOCTOSITEIILHO
MIPOSKTUPOBATH
METOIMYECKHEC
MO/IENIN, TEXHOJIOTUN
U IPUEMBI 00yUCHUS
peIMeETy,
TUTAHUPOBATh U
pa3zpabaThIBaTh
paboune
MIPOTPaMMBI,
KOHCIIEKTHI,
CIICHAPHUH U
TEXHOJIOTUYECKHE
KapThl YPOKOB.
CriocobeH BHOCUTD
OIpEICIIEHHBIE
KOPPEKTHBHI B
coJepKaHne
POTrpaMMBbI
AIIEKTUBHOTO Kypca
0 TIPEJMETY C
y4€TOM COOCTBEHHOM
METOINYECKOMN
KOHIICTIIIUH U
TpeboBanuit ®I'OC
OCHOBHOT'O 00ILIEro U
cpemHero (IMOJHOTO)
o011ero oopa3oBaHus
¥ OCYIIECTBIISTh
MPErnoaaBaTebCKYIO
JeSITeTBHOCTD T10
peanu3anuu JaHHOTO

Kypca.

IIPENOJABAHUSA C YUETOM
tpeboBanuit ®I'OC. Ucnonb3yer
TBOPYECKUH MTOAXO IPH
HNPOEKTHPOBAHUU METOIUYECKUX
MOJEJIEH, TEXHOJIOTHN U ITPUEMOB
00y4yeHHMsI IpeIMETY,
TUTAHUPOBAHHUH U pa3paboTKe
pabouux mporpamm, KOHCIIEKTOB,
CLIEHApUEB U TEXHOJIOTMYECKUX
KapT ypokoB. CrnocoOeH
CaMOCTOSITENIbHO IPOEKTUPOBATH
coJiepKaHue 3JIEKTUBHOIO Kypca
10 IIPEAMETY C y4ETOM
tpeboBanuit ®I'OC ocHOBHOTO
00111eT0 U CpeAHETO (TOTHOTO)
o0mrero oopa3oBaHus 1
OCYIIECTBIISATh
IIPENOAAaBaTENbCKYIO
JIeSITEJIbHOCTD 110 peaan3alin
JTAHHOTO Kypca.




CK-3 CryneHt umeer CryneHt o0nagaer CryneHt Biajeer riyO0OKUMH
TEOPETUYECKHE CUCTEMHBIMU 3HaHUAMHU (PyHIaMEHTaIbHOU U
MpeJICTaBICHUS 00 3HAHUSMU MPHUKIIATHON MaTeMaTHKH,
OCHOBHBIX MOHATUSAX | GYyHIAMEHTAJIBHON U | CIIOCOOEH pelIaTh TEOPETUUECKHE
byHaaMeHTaNbHOW U | IPUKIIaTHON U [IPAKTUYECKUE 3a/1a4U B
MPUKIIATHOM MaTeMaTHKH, HECTaHIapTHON CUTYalluH, Ha
MaTEMAaTHKH, CIIOCOOCH pelaTh TBOPYECKOM YPOBHE
CIOCOOEH MPUMEHSTH | OCHOBHBIE OCYIIECTBIISATh PEATU3ALUIO
UMEIOIIUECS 3HAHUS | TEOPETHUECKUE U TUTIOBBIX AJITOPUTMOB PEIICHUS
TUIS MIPaKTHYECKHE 3aJ1a4 U3 KJIAaCCUYECKUX pa3esioB
PENpOIyKTUBHOTO 3aJ1a4d, peamu3ys MaTEeMaTHYECKON HAYKH.
peleHus TUIIOBBIE ATOPUTMBI
TEOPETUICCKHUX U peleHus 3a1a49 u3
MPAKTUYECKHX 3ajay, | KJIaCCUYECKUX
peanu3anu pa3zenoB
TUTIOBBIX MaTeMaTH4eCKOn
QITOPUTMOB HAyKH.
peleHus 3a1a4 u3
KIJIACCUYECKUX
pas3zenon
MaTeMaTU4YECKOMN
HAYKH.

OueHOYHBIE CPEICTBA U IIKAJIA OLlEHUBAHUSA
(cxemMa peliTHHIOBOI OLIEHKH)
Ne OuenovHoe cpeacTBoO Baunbl Ouenusaemre Cemectp
KOMIIETEeHI[UH

1 | 3auer 40 OK-3, TIK-1, CK-3 13
2 | KommokBuym 5 OK-3, IIK-1, CK-3 ly
3 | Kommuiekt 3ananuit As IpakTHUECKUX 20 OK-3, IIK-1, CK-3 ly

3aHATHI
4 | KonTponbHas paboTa 10 OK-3, IIK-1, CK-3 ly
5 | KoMIutekT 3agaHuii 1l CaMOCTOSATEIIbHOM 25 OK-3, TIK-1, CK-3 ly

BHEAyJIMTOPHOM pabOThI

HToroBast o1ieHKa Mo TUCIUTIIIMHE ONPEesIeTCs PErojaBaTesieM Ha OCHOBAaHIHM CYMMBI OQJIJIOB,
HAaOpaHHBIX CTYJCHTOM B T€UEHHE CEMeCTpa U MEePUO.l TPOMEKYTOUHON aTTECTAIIHH.

Crynent, HabpaBmnii B cymme 60 1 MeHee 0aioB, OIyJaeT OTMETKY «He3auTeHo». CTYy/IeHT,
HaOpasmuit 61-100 6anioB, MOIy4aeT OTMETKY «3a4TEHOY.

2. OHEHOYHBIE CPEJICTBA

JlaHHBII pa3aen CoAePKUT TUTIOBBIE KOHTPOJIBHBIC 3a/IaHHS WM UHBIE MaTEPUAIIbl, HEOOXOIUMbIC
JUTSL OIICHKY 3HAHUHM, YMEHUH, HABBIKOB U (UJIM) OTIBITA ACATEIHHOCTH, XapaKTEPU3YIOIINX JTaIbI
(dbopMHUpOBaHMS KOMIIETEHITUI B MPOIIECCE OCBOSHUS 00pa30BaTEIHbHOM MporpaMmMbl. Onucanue

Ka)XJIOTO OILIEHOYHOTO CPEICTBA COAEPKUT METOJUYECKUE MAaTEPUAIIbl, OMPEEISIONINE TPOLIEAYPbI

OILICHUBAHWsI 3HAHUH, YMEHUH, HABBIKOB U (WJIH) OIBITA IEATSILHOCTH, XapaKTEPU3YIOIINX JTAITbI
(dbopMUPOBaHUS KOMITETEHITHIA.




[lepeueHb OLIEHOYHBIX CPENICTB, MAaTEPUAIIBI KOTOPBIX MPEACTABIEHBI B JAHHOM pa3zere:

1. 3auer
2. KomnokBuym

3. KoMIuiekT 3aianuil 1J1sl IpaKTUYECKUX 3aHSATUN
4. KonrpomnbHas padora

5. KomruiekT 3amanuii 111 CaMOCTOSITEIIBHONM BHEAYTUTOPHON PaOOTHI



