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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:

— CIIOCOOHOCTBIO UCTIONB30BATh €CTECTBEHHOHAYYHbBIC M MAaTEMaTHYECKUE 3HAHUS IS
OpPHEHTHPOBaHHS B COBpEMEHHOM HH(popManmoHHoM mpoctpanctse (OK-3);
— CIIOCOOHOCTHIO PYKOBOJIUTH Y4eOHO-HCCIIEA0BATENbCKOM AeaTebHOCThI0 o0yvatommxcs (I1K-

12).
Jransl GopMUPOBAHHA KOMIleTeHIMI B mpouecce ocsoeHusi OITOIT
Jran
Kon JTan pacliMpeHus 1
Jran npogeccuoHaIbLHO-
KOMIIe- . yriayoJeHust .
- 0a30B0ii NOATOTOBKH OrOTOBKH NPAKTHYeCKOH
NOATOTOBKH
OK-3 EcrecTBeHHOHay4YHast AbGcTpakTHas U ITpakTHKa 10 MOJIy4EHUIO
KapTHHA MUpA, KOMIIbIOTE€pHAs anreOpa, | MEepBUUHBIX
Nupopmannonusie Anre6pa, BBoguslii kypc | mpogdeccnoHanibHbIX
TEXHOJIOTHH B MaTeMaTUKH, ['eoMeTpusi, | yMEHUI U HaBBIKOB,
ob6pazoBanuu, OCHOBBI Nudopmanmonnsie [IpakTrka no noyry4eHuro
MaTeMaTHYECKON TEXHOJIOTHH B IIEPBUYHBIX YMEHUN U
00paboTku MHPOPMAITUU | MAaTeMAaTHKE, HaBBIKOB HAYYHO-
HccenenoBanue onepanui | UCCIEA0BATEIBCKOM
Y METOJbl ONTUMM3ALMH, | ACSITEIBHOCTH,
Komnbrotepnas anrebpa, | [Ipenaumniomuas
Maremarnueckuit [IpaKTUKA
aHanus, Teopus
BEPOSATHOCTEN U
MaTeMaTH4YeCKas
cratuctuka, ®u3uka,
YucneHHbIe METOBI
I1K-12 [Tenaroruka, Ilcuxonorust | AGcTpakTHas u HayuHo-
KOMIIBIOTEpHasl anredpa, | UcClieoBaTeIbCKas

Anrebpanyeckue
CHCTEMBbI, AHAIN3
HBOJIOLIMOHHBIX 337134,
Huddepenunansabie
YpaBHEHUS,
JlonomHUTEbHBIC TIIABbI
MaTeMaTH4eCKOTo
aHaIu3a,
HNudpopmannonusie
TEXHOJIOTHH B
MaTeMaTHKe,
HccnenoBanue onepanuii
¥ METOJIbI OIITHMHU3AIIHH,
Kommnbrotepnas anredpa,
Komnerorepnoe
MOJICTTPOBAHUE,
Mertpuueckue

paborta, [IpakTuka no
MOJTYYEHHUIO TTEPBUYHBIX
YMEHUI U HaBBIKOB
HAy4YHO-
HCCIIEN0BATENbLCKOMN
nesitenbHOCTH, [IpakTuka
10 TIOJTYYCHHUTO
npodeccnoHaNbHBIX
YMEHHH U OTbITa
npodeccuoHaNBHOM
JeSITeTTHHOCTH




MIPOCTPAHCTBA,
OnepalmoHHas cucteMa
Linux, OcHOBEI
HCKYCCTBEHHOI'O
nHTeIeKTa, OCHOBBI
TEOPUU PEILIETOK,
OcHOBBI yHUBEpCAIbHON
anreopwl,
ITepcniekTUBHBIE
HaIpaBIICHUS
HCKYCCTBEHHOI'O
MHTEJJIEKTA,
ITepcriekTUBHBIE
HaIpaBIICHUS
KOMITBIOTEPHOTO
MOJIeJTUPOBAHUS,
[Toctpoenne Windows-
cerelt, [IpoextupoBanue
MH(}OpPMaLMOHHBIX
cuctem, Pa3paborka
Flash-nipuioxxenmuit,
Pa3paboTka uHTEpHET-
IIPUIIOKEHUH,
Pa3paboTka 31eKTpOHHBIX
00pa3zoBaTebHBIX
pecypcoB, PazpaboTka
3¢ PEeKTUBHBIX
QITOPUTMOB,
CoBpeMEeHHBIE S3BIKU
IPOrPaMMHUPOBAHHS,
Crennanu3upoBaHHbIE
MaTeMaTHYECKUE TTaKEThI,
Teopus anropuT™MoB,
Teopus pyHkuMiA
JEHCTBUTENBHOTO
nepemeHHoro, Teopus
(byHKLINN KOMITJIEKCHOTO
MIEPEMEHHOTO,
Texnonoruu MuTepuer-
00yuenus1, YucneHHbie
METOJTbI, DKCILTyaTalus
KOMITBIOTEPHBIX CHCTEM,
DneMeHTHI 001IIei
anreOpsl, DIIEMEHTHI
CTaTHCTUYECKOM
00pabOTKH JaHHBIX

1.2. Onucanne noka3areseil H KpUTepHueB OLICHUBAHNS KOMIIETCHIMH HA Pa3JIMYHBIX 3Tanax
ux popMHPOBAHHUS, ONIMCAHHE IIKAJ OLlCHUBAHUS



Iloka3aTein OLleHUBAHUSI KOMIIETEHIMI HA Pa3JIHYHBIX 3TANaxX
uX GopMHPOBAHUS B Mpollecce OCBOCHUS Y4eOHOM JUCUMIITIHHBI

Pa3genn! JUCIUILINHLI

dopMupyemblie
KOMIIeTeHIIU T

Iloka3aTenu copMHPOBAHHOCTH
(B TEepPMHHAX «3GHATBY», KYMETh»,
«BJIAJIETHY)

1 | IIpaktuka paboThI ¢
CHCTEMaMH KOMITBIOTEPHON
anreopsl

OK-3, IIK-12

3HATh:

— 0a30BbI€ IPUHIMIIBI YUCICHHBIX U
CHUMBOJIBHBIX BBIUYMCIICHUH Ha
KOMIIBIOTEPE;

YMETB:

— aHaJIM3UPOBATh U BHIOUPATH
KOHKPETHBIE MAaTEMAaTUYECKHUE ITAKETBI
JUIsl pELIEHUs IT0CTaBIECHHbIX
MaTE€MaTUYECKUX 3a/1a4;

BIIAJICTh:

— HaBBIKOM HCIIOJIb30BaHUs
MaTeMaTU4YECKUX MMaKeTOB I
peuIeHUsl MaTEMAaTUYECKUX 33/1a4;

2 | 3uakomctBo ¢ WolframAlpha

OK-3, IIK-12

3HATh:
— TIPHUHIIATIBI HCTIOJIb30BAHUS U
CrocoObl OpraHu3aIy BEIYUCICHUH C
nomotipio WolframAlpha;

YMETh:

— HMCIIOJIb30BaTh OCHOBHBIE
Bo3MOkHOCTH WolframAlpha;
BJIAJIETh:

— HaBBIKOM HCIIOJIb30BaHUS
WolframAlpha nys perenust
MaTeMaTHYECKHX 3ajay;

3 | IlpakTuka co3manus
NOKyMeHTOB B nakere LaTeX

OK-3, TIK-12

3HATh:

— CIIOCOOBI KOMITBIOTEPHOM
MOJITOTOBKH W TyOJTMKAIAH
MaTeMaTHYECKUX TEKCTOB;

YMETh:

— CO371aBaTh MaTeMAaTHYECKUE TEKCThI
MIpY IOMOIIM cUcTeM ceMeicTBa TeX;
BIIAJICTh:

— OTBITOM CO3JaHUS MaTEMaTHYECKHUX
TEKCTOB IIPH MTOMOIIN CUCTEM
cemerictBa TeX;

Kpurepun oueHuBaHusi KOMIETEHUIM A

Kon . IloBbINIEHHBI . .
IMoporosbIiit . Bricokuii (MpeBOCXOAHBII)
KOMIIe- . (MpOABUHYTHIN)
(0a30BbIii) YPOBEHD YPOBEHb
TeHIHUH YPOBEeHb
OK-3 Nwmeer Oco3HaeT MecTo 1 YMeeT NIpUMEHSATh MOTyYEHHbIE

npejcTaBiIeHue 0o
OCHOBHBIX 3aKOHaX
CCTCCTBCHHOHAYYHBI
X U MAaTEMaTHYECKUX

MMOHUMACT POJIb
OCHOBHBIX 3aKOHOB
CCTCCTBCHHOHAYYHbI
X 1 MaTEMaTHYCCKHUX

3HaHUS IPU pEUICHUU
MPUKJIAIHBIX U MPAKTUKO-
OpPUCHTHUPOBAHHBIX 3a71a4.
OLeHMBAET pe3yJIbTaThl CBOCH




JUCITUTLINH,
UCIIOJIb3YEMBIX B
COBPEMEHHOM
MH(OPMaLIMOHHOM
MIPOCTPAHCTBE.
CooTHOCHUT
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBI
X ¥ MaTeMaTHYEeCKHIX
JTUCIUILINH C
Pa3HOO0Opa3HBIMU
BUJIAMU
npoecCHOHATBLHOM
JESITEIbHOCTH.
Onupaercs Ha
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBI
X ¥ MaTeMaTHYeCKHUX
JICITUTUTAH JIIST
OpUEHTUPOBAHUS B

JTUCITUTLIAH B
COBPEMEHHOM MUDE
u
npodeCCuOHATBLHON
NEeSITETTHHOCTH.
Knaccudumupyer
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBI
X ¥ MaTEMaTHYECKUX
JVICIIATUTAH C TOYKH
3peHHS

3¢ PEeKTUBHOCTH UX
UCITIOJIb30BaHUS B
COBPEMEHHOM
UH(POPMALMOHHOM
IPOCTPAHCTBE.
OcymiecTBisieT
MPaKTUYECKYIO
JEeSITETTHHOCTD C
Y4ETOM OCHOBHBIX

po(hecCHOHATEHOM IS TEIIbHOCTH
B COOTBETCTBHH C OCHOBHBIMH
3aKOHaMH1 €CTCCTBCHHOHAYYHbIX U
MaTeMaTUYeCKUX JAUCIHIUINH.
Bnaneer KT Ha yposHe,
MO3BOJISIIOIIEM NTPOAYKTHBHO
pemats mpogecCuoHaIbHbIC
3a7a4H.

COBPEMEHHOM 3aKOHOB
UH(OPMaLIMOHHOM €CTECTBEHHOHAYYHBI
IMPOCTPAHCTBE U IIPU X 1 MaTE€MAaTHYCCKUX
pelieHun JTUCITUTLINH.

MMPAKTUYCCKUX 3aaa4
B y4eOHO-
npodeccuoHanbHOM
JIESITCIIbHOCTH.

[1K-12 NUmeet JemoHcTpupyer JleMoHCTpHpYyET CITOCOOHOCTD K
TEOPETHUYECKHE TEOPETUYECKHE HAyYHOMY aHaJU3y TEOPETHKO-
MMpeaACTaBJICHHUA O 3HAHUA METOAOJIOTHUYCCKUX OCHOBaHUU
3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, (haKTOpOB U
PYKOBOJCTBA (aKkTOpOB U YCIOBUN | YCIOBUN MPOJYKTUBHOU
yueOHo- MPOIYKTUBHOTO OpraHu3aIyy yaeoHo-
HCCIIEIOBATEIIbCKONW | pyKOBOJICTBA MCCIIeIOBATEILCKOM IeATEeTbHOCTH
JIeATEIbHOCTBIO; yueOHo- 00y4JaromuXxcsl ¥ pPyKOBOJICTBA €10;
3HAET KPUTEPUU U HCCIICIOBATENILCKON | CHCTEMHO aHATU3UPYET IPHUIUHBI
YCIOBUS JESITEIIbHOCTHIO Hed(P(HEKTUBHOTO YIIPaBICHUS
s dexTuBHOCTH 00ydJaromuxcs; y4eOHO-UCCIIeI0BATENHCKOM
yueOHo- aHATU3UPYET JESITEIbHOCTHIO O0YUJaIONTUXCS U
WCCIIEIOBATENIbCKOW | TPUYUHBI CIOCOOBI X MPEOI0TICHUSI.
JESITEIbHOCTH. HedPHEKTUBHOTO [TpoekTupyer ycnoBus
Omnpenensier mno PYKOBOJICTBa MPOIYKTUBHOW OpraHU3aI[uu
o0pasiry 1eiam u y4aeOHO- y4eOHO-UCCIIeI0BATENbCKOM
CHOCcO0BI UCCIIEIOBATENLCKON | IeATeIhbHOCTH O0yUYaIoNIuXcs U
OpTaHU3aIuU JIESITCIIBHOCTHIO PYKOBOJICTBA €10, aJIEKBATHO
yueOHo- oOyJaromuxcs. oTpeensis eH, CIOCOObI U
uccienoBaresbckoi | CaMoCTOSTENBbHO MPUEMBI, aJICKBATHbBIC
e TEIIbHOCTH oTmpeenseT elu, npodecCHOHANBEHBIM 3a/1a4aM
00ydJaronmxcs; mo CIIOCOOBI 00y4eHus1, BOCIUTAHUS U
o0pa3sily BeIOMpaeT OpTraHHu3aIuu 1 pa3Butus yyammxcs. Criocobex
MIPUEMBbI KOPPEKIHH BbIOpaTh HanboJiee ONTUMATbHBIN
PYKOBOJCTBA pe3yIbTaToOB MOJIXOJT K PEIICHUIO
y4eOHO- yOpaBieHUs] yaeOHO- | MpoeCCHOHABHBIX 3a]1a4 B




UCCIICIOBATEIbCKON | MCCIEIOBATENbCKOM | 00JaCTH OCTPOCHHUS
JeSITeTTHHOCTHIO JeSITETTHHOCTHIO MPOAYKTUBHON OpTaHU3aINH
o0yJaromuxcs. o0yJarmuxcs; y4eOHO-HCCIIeIOBATEIbCKON
MoxeT 1o 4eTko CaMOCTOSITEIILHO JEeSITETLHOCTH 00YUaIOIIUXCS U
3aJaHHOMY BBIOMpaET PYKOBO/JICTBA €IO.
QITOPUTMY pelaTh aJICKBaTHBIC
npodeCCHOHATIBHBIE | CIIOCOOBI
3aJ]auu OpraHu3aluy | pyKOBOJICTBA.
yueOHo- Mosxer
UCCIICIOBATEIILCKOW | CAMOCTOSITEIIHHO
JeSITeTbHOCTH pemaTth
oOyyJaronuxcs u po¢eCCHOHAIbHBIC
PYKOBOJICTBA €IO. 3aJ]auu OpraHu3auu

MPOAYKTUBHOMN

yueOHo-

UCCIIEIOBATEIbCKON

JeSITeIbHOCTH

oOy4aromuxcs u

PYKOBOJICTBA €I0.

OueHovHbIe CPeACTBA M IIKAJIA OLleHUBAHUSA
(cxemMa peliTHHIOBOI OLIEHKH)

Ne OuenovHoe cpeacTeo Basl Ouennpaempie Cemectp
KOMIIeTeHI[UH
1 | duckyccus 5 OK-3, TIK-12 03
2 | Kommuiekt 3aanuit 1 mabopaTopHO- 25 OK-3, IIK-12 63
MPAaKTUYECKUX 3aHITUI
3 | Jloknag 20 OK-3, IIK-12 63
4 | Tect 10 OK-3, TIK-12 63
5 | Artecranus ¢ OIeHKON 40 OK-3, IIK-12 63

WroroBast olieHKa MO TUCHUTLINHE ONPEEsIeTCs PETojaBaTeieM Ha OCHOBAaHUHM CYMMBI OQJIJIOB,
HaOpaHHBIX CTYJCHTOM B T€UEHHE CEMeCcTpa U MePUo.l MPOMEKYTOUHON aTTEeCTAIH.

OHGHKa KOTIIUYHO», «XOPOLIO», KYAOBJICTBOPUTCIbHO» U «KHCYAOBJICTBOPHUTCIIbHO» BBICTABIACTCA
¢ y4éToM TpeOOBaHUH cleyroIel IKabl:

— «oTauaHO» — 0T 91 10 100 6aTOB — TEOPETUIECKOE COJEPIKAHIE Kypca OCBOSHO MOJTHOCTHIO,
c(hopMHPOBaHBI HEOOXOAUMBIE MPAKTUYECKHE HABBIKK Pa0OTHI ¢ OCBOEHHBIM MaTEPHAIIOM, BCE
MIPETYCMOTPEHHBIEC TPOTPAMMOI OOYUECHHS yueOHBIC 3a/TaHHS BBITIOJIHEHBI, KAYECTBO MX
BBITIOJTHEHHMSI OI[EHEHO YHCIIOM OaJlyIoB, OJIM3KUM K MAaKCUMAaJIbHOMY.

— «xopotio» — oT 76 10 90 6anI0B — TEOPETUUECKOE COAePIKAHNUE Kypca OCBOCHO MTOJTHOCTHIO, 03
po0OesIoB, HEKOTOPHIE MPAKTUYECKUE HABBIKK PAOOTHI C OCBOEHHBIM MaTEPHaIoM C(hOPMHUPOBAHBI
HEJI0OCTaTOYHO, BCE MPEAYCMOTPEHHBIE MPOrPaMMON 00yUYeHUs yueOHbIE 3aJaHUs BHITTOTHEHBI,
KaueCTBO BBHITIOJTHEHUS HA OJHOTO U3 HUX HE OLIEHEHO MUHUMAJIBHBIM YHCIIOM OaJIJIOB, HEKOTOPHIE
BHU/IbI BaJIaHI/II\/'I BBITTOJTHEHBI C OIITMOKaMU.

— «yJIOBJIETBOPUTENBHO» — OT 61 10 75 GaylIOB — TEOPETUUECKOE CO/IEpPIKaHUE Kypca OCBOCHO
YaCTUYHO, HO NMPOoOesbl He HOCAT CYIIECTBEHHOTO XapakTepa, He0OX0IUMbIe TPAKTUUECKUE HAaBbIKU
paboThI C OCBOEHHBIM MaTEPHUATIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoit 00ydeHus y4eOHbIX 3aJaHH BBIITOJIHEHO, HO HE BHICOKOTI'O KauecTBa.

— «HEYIOBJIETBOPUTEIBbHO» — 60 1 MeHee OaJIOB — TEOPETUYECKOE CO/IEpIKaHUe Kypca He OCBOEHO,
HEO0OXOMMBIC MMPAKTHYECKHE HABBIKK PAabOTHI HE CPOPMUPOBAHBI, BHITTOJTHCHHBIC YI€OHbBIE



3a/laHus COJIepKaT TpyObie OMMOKH, JOMOHUTENBHAS CAMOCTOsTENIbHAS paboTa HaJl MAaTepUATIOM
Kypca He MPUBEIET K CYyLIIECTBEHHOMY MOBBIIIEHUIO KaUueCTBA BHIIOJIHEHUS YUeOHBIX 3aJaHUN.

2. OHEHOYHBIE CPEJICTBA

JlaHHBIH pa3/ien coNepKUT TUIIOBBIE KOHTPOJILHBIC 33/1aHUS HITM MHBIE MaTepHalibl, HEOOXOIUMbIE
JUTSL OLICHKY 3HAHUM, YMEHUH, HAaBBIKOB U (UJIM) OMBITA JAEATEILHOCTH, XapaKTEPU3YIOIIUX 3TaIlbI
(dbopMHpOBaHUs KOMIIETEHIIMI B IPOLIECCE OCBOSHHS 00pa30BaTenbHOI mporpaMmbl. Onucanue
Ka)X10T0 OLICHOYHOTI'0 CPEACTBA COAEPKUT METOUUECKHE MATEPUAIIBI, OIIPEAEIISAIOIINE IPOLIEAYPHI
OLICHMBAHMSI 3HAHWM, yMEHUM, HABBIKOB U (WJIN) OIIBITA JESATEIbHOCTH, XapaKTEPU3YIOIIMX ITallbl
dbopMUpPOBaHUS KOMITETEHITHIA.

HepequL OLICHOYHBIX CPEACTB, MAaTCpHUAJIbl KOTOPLIX IMPEACTABIICHBI B JAHHOM pa3aciic:

1. Juckyccus

2. KoMmruiexT 3aganuii 1uis 1a00paTopHO-IPAKTUUECKUX 3aHATHH
3. Jloknan

4. Tect

5. AtTecTtanus ¢ OLlEHKOMH



