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1. HACIIOPT ®OHJIA OHEHOYHBIX CPEJICTB

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

o0pa3oBaTeIbHON NPOTrPaMMblI

HpOHCCC OCBOCHMS JUCHMIUIMHBI HAIIPABJICH HA OBJIAACHHUE CICAYIOIMMMHA KOMIICTCHIIUAMM

— CIIOCOOHOCTHIO UCTIOIH30BATh €CTECTBEHHOHAYYHBIC M MATEMAaTUICCKIE 3HAHUS JIJIS
OpPHEHTHPOBaHKS B COBpeMeHHOM HH(MopMannonHoM npoctpanctse (OK-3);
— CIIOCOOHOCTBIO PYKOBOJIUTH YUE€OHO-HCCIIEI0BATENBCKOM e TeNbHOCThIO o0ydaronuxcs (ITK-

12).
Jdranbl (popMUPOBAHUSA KOMIIETeHIUIT B mpouecce ocBoenust OIIOII
Jran
Kon JTan pacliMpeHus: U
Jran npogeccuoHaIbLHO-
KOMIIe- . yriayoJenust .
R 0a30B0ii OATOTOBKH OArOTOBKH NPAKTHYECKOH
NOATOTOBKH
OK-3 EcrecTBeHHOHay4Hast Anre6pa, Boauslii kype | [IpakTuka 1o nony4eHuro
KapTHHA MUpa, MaTEMaTHKH, IIEPBUYHBIX
HNudopmannoHHble BricOKOYypOBHEBBIE npo¢eccCuOHATBbHBIX
TEXHOJIOTHH B METO/IbI YMEHHMH U HaBBIKOB,
oOpa3oBaHuM, OCHOBBI IIPOrPaMMUPOBAHH, IIpakTHKa 110 MOJIy4EHUIO
MaTeMaTU4eCKON I'eomerpus, IIEPBUYHBIX YMEHUHN U
00pabotku undopmaruu | MHPOpMaIMOHHbBIE HABBIKOB HAYYHO-
TEXHOJIOTMH B HCCIIEN0BATEIBCKON
MaTEMaTHKe, NESITEILHOCTH,
Komnetotepnas anrebpa, | [Ipenaumiomuas
MaremaTuyeckui MPAKTUKA
aHanus, Pa3pabotka
3P PEKTUBHBIX
AJITOPUTMOB,
PykoBozacTBO
HCCIIEN0BAaTENbLCKOMN
paboToii oOyuarommxcs B
001aCTH MAaTEeMAaTHKH,
Teopust BEpOATHOCTEN U
MaTeMaThyecKas
cratucTuka, Pusnka,
YuciieHHbIe METOIBI
I1K-12 [Tenaroruka, Ilcuxomnorus | Mudopmarmonssie HccnenoBarenbekas
TEXHOJIOTHH B npakTHka, [Ipaktuka mno
MaTeMaTHKe, MIOJIyYEHUIO NTEPBUYHBIX
Komnrelotepnas anrebpa, | yMEHUN U HABBIKOB
PykxoBoacTBO Hay4HO-
HUCCIIEN0BATEIbCKOMN HCCIIEI0BATENbCKON
paboToii oOyuaromuxcs B | AeATeNbHOCTH, [IpakTrka
o0yacTu MaTeMaTHKU IO TOJTY4EHHUIO
npodhecCHOHATBEHBIX
YMEHUU U ONbITA
npodeccnoHaNbHOMI
JESITEIbHOCTH




1.2. Onucanue nmokasarejeii u KPUTEPUEB OICHUBAHUSA KOMIIETEHIIMH Ha PA3JHYHBIX Talax
HX (l)OpMHpOBaHI/IH, OIMMCAHMUEC IIKAJ OCHUBAHUSA

IHoka3aTein OLleHUBAHUSI KOMIIETEHIMI HA Pa3JIHYHBIX 3TANaxX
uX (OpMHUPOBAHHUA B NpoLecce OCBOEHUS YUeOHOI TUCUMIIJIMHBI

Ioka3aTenu copMHPOBAHHOCTH

dopmupyeMble
Ne Pa3nesibl M CHUNIMHBI (B TEPMHUHAX «3HATbY», KYMETb»,
KOMIIeTeHI[HH
«BJIAJIETHY)
1 | IIpakTuka paboThI ¢ OK-3, IIK-12 3HATh:
CHUCTEMaMHU KOMITbIOTEPHOM — 0a30BbIC IPHUHITUIIBI YUCIICHHBIX U
anreopsl CHMBOJIbHBIX BBIYMCIICHUN HA
KOMITBIOTEPE;

YMETbh:

— aHaJIM3UPOBATh U BHIOUPATH
KOHKpETHbIE MAaTEMAaTUYECKUE MTaKEeThI
JUIsl PELIeHUs OCTaBIEHHBIX
MaTeMaTHYECKUX 3ajay;

BJIAJICTh:

— HaBBIKOM HCIOJIb30BaHUS
MaTeMaTHYECKUX MaKeTOB IS
pelIeHns MaTeMaTUYECKUX 3ajay;

2 | 3nakomctBO ¢ WolframAlpha | OK-3, [1K-12 3HATh:

— IPUHLIUIIBI UCIIOJIB30BAHUS U
CrocoObl OpraHU3alluK BHIYMCIEHUH ¢
nomouibio WolframAlpha;

YMETh:

— UCTOJIb30BaTh OCHOBHbBIE
Bo3MoxkHOcTH WolframAlpha;
BJIQ/IETh:

— HaBBIKOM HCIIOJIb30BaHUs
WolframAlpha nyst perenust
MaTEMaTHYECKUX 3a7ay;

3 | IlpakTuka cozmanus OK-3, I[IK-12 3HATh:

nokymeHToB B nmakere LaTeX — CHOCO0ObI KOMIBIOTEPHOM
MOJrOTOBKH U MYOJIUKAIIH
MaTeMaTHYeCKUX TEKCTOB;

YMETh:

— CO03/1aBaTh MaTEMaTHYECKHUE TEKCTHI
IIpY IIOMOLIM cUCTeM ceMmenicTBa TeX;
BJIQJIETh!

— OTIBITOM CO3/IaHUSI MaTEMaTHUYECKUX
TEKCTOB IIPU TOMOLIN CUCTEM
cemeiictBa TeX;

Kputepuu onieHuBaHus KOMIIETEHIIUH



Kon . IloBbINIEHHBIH . .
IToporosblii . Broicokuii (mpeBOCXOaHBbIIT)
KOMIIe- . (MpoaABUHYTHIIT)
(0a30BbIil) yPOBEHD YPOBEHb
TeHIUH YPOBeHb

OK-3 Nwmeer Oco3HaeT MecTo U YMeeT npuMeHATh NOJyYEHHbIE
npeJcTaBieHue 00 MOHUMAET POJib 3HAHUSA [IPHU PELICHUU
OCHOBHBIX 3aKOHaX OCHOBHBIX 3aKOHOB NPUKIIAJHBIX U IPAKTUKO-
€CTECTBEHHOHAYYHBl | €CTECTBEHHOHAYYHbl | OPUEHTHPOBAHHBIX 3a]1a4.

X 1 MAaTEeMaTHYECKUX | X U MareMaTnueckux | OIeHUBaeT pe3yabTaThl CBOCH
JUCIUILINH, JTUCIUILINH B npodeccuoHaNbHOM e TeIbHOCTH
UCTIOJIb3YEMBIX B COBPEMEHHOM MHUpPE | B COOTBETCTBHU C OCHOBHBIMHU
COBPEMEHHOM u 3aKOHAMHU €CTECTBEHHOHAYYHBIX U
UH(POPMALIMOHHOM npoeCCHOHATIBHON | MaTeMaTUYEeCKUX JAUCIUILIINH.
MPOCTPAHCTBE. JIeATEIIbHOCTH. Bnaneer UKT na ypoBHe,
CootHoCHUT Knaccugpumupyer MO3BOJISIOIIEM MPOJTYKTHBHO
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI pemats npodecCuoHaIbHbIC
€CTeCTBEHHOHAYYHbI | €CTECTBEHHOHAYYHBI | 3a/IaUH.

X ¥ MAaTEMaTHYECKUX | X U MAaTEMaTHYECKUX

JVICIIATUIHH C JVCIUTUTAH C TOYKA

pa3zHoo0pa3HBIMU 3peHus

BUJAMHU 3P PEKTUBHOCTH UX

npo(ecCHOHANBHOM | UCTIOIB30BaHUS B

JESTEIIbHOCTH. COBPEMEHHOM

Onupaercs Ha UH(OPMALIOHHOM

OCHOBHBIE 3aKOHBI IIPOCTPAHCTBE.

ecTecTBeHHOHAy4yHbl | OcymiecTBiser

X ¥ MATEMaTHYECKUX | MPAKTUYECKYIO

JTUCIUILINAH 15 JESITEIIbHOCTH C

OpPUEHTHPOBAHMUSI B Y4€TOM OCHOBHBIX

COBPEMEHHOM 3aKOHOB

UH(POPMALIMOHHOM €CTECTBEHHOHAYYHBI

IPOCTPAHCTBE U IIPH | X U MaTeMaTUYECKUX

pelteHnn JVICTIATUTHH.

NPaKTUYECKUX 3a/1a4

B yueOHO-

npodeccuoHaNbHOM

JIeSITEJIbHOCTH.

I1K-12 Nmeer JlemoHcTpHpyeT JleMoHCTpHpYeT CIOCOOHOCTH K
TEOPETUUECKHE TEOPETUYECKHE HayYHOMY aHaJIU3y TEOPETUKO-
IpeCTaBICHUS O 3HaHUS METOA0JIOTUYECKHX OCHOBAHUHN
3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, (haKTOpOB U
PYKOBOJICTBA (akTOpOB M YCJIOBUI | YCIIOBHUI MPOIYKTUBHON
yueOHo- MPOAYKTUBHOTO OpraHu3anuy yueoHo-
UCCIIEIOBATEIbCKONW | pyKOBOJCTBA UCCIIEI0BATEIbCKON AEATEIbHOCTH
JeSTeTLHOCTBIO; y4aeOHO- 00ydJaronuxcst ¥ pyKoBOJICTBA €I0;
3HAET KPUTEPUU U UCCIIEIOBATEIbCKONW | CHCTEMHO aHAJIM3UPYET IPUUHHBI
YCIIOBHS JIEATEITBbHOCTBIO HeA(p(HEKTUBHOTO YIIPaBICHUS
3¢ (HeKTUBHOCTH o0OyJaromuxcs; y4eOHO-HCCIIeIOBATENIbCKON
yueOHo- aHAIU3UPYET JeSITEIbHOCTBHIO 00yUYaIoUXCcs U
UCCIIEIOBATEIbCKON | IPUYHHBI CHOCOOBI UX MPEOIOJICHHSL.
JIeATEIBbHOCTH. Hea(p(HEeKTUBHOTO [IpoexTupyer ycioBus
Omnpenenser no PYKOBOJICTBA MPOAYKTUBHON OpraHU3aIiu
o0pasiry 1eiam u y4eOHO- y4eOHO-UCCIIeI0BATEIbCKOM
CHOCOOBI MCCIICIOBATEIbCKON | ICATEIIbHOCTH O0YYaIONIUXCS U




OpraHu3aIu NEeSITETHHOCTHIO PYKOBOJICTBA €10, aJICKBATHO
yaeOHo- 00yJaromuxcs. OTIpeIeIIsis LEH, CIIOCOOBI 1
uccnenoBareabckord | CaMOCTOSATEIBHO MIPUEMBI, aJICKBaTHBIC
JeSITeIbHOCTH oTpeneseT ey, po(ecCHOHATLHBIM 3a/1a9aM
o0y4aromuxcs; 1o CIocoObI 00y4eHus, BOCIUTAHUS U
o0pa3ity BeIOMpaeT OpTraHu3aIuu | pa3Butus yyammxcs. CriocooeH
IPUEMBI KOPPEKIHH BHIOpaTh HanOoJIee ONMTUMAITBHBIH
PYKOBOJICTBA pe3yiIbTaToB MOJIXOJT K PEIICHUIO
y4eOHO- yIpaBiIeHUS y4eOHO- | MPOECCHOHAIBHBIX 3a]1a4 B
HCCIIEIOBATEIbCKON | MCCIIEI0BATENbCKOM | 00JaCTH OCTPOCHHUS
JEeSITEITbHOCTHIO NEeSITETTbHOCTHIO MPOJAYKTUBHON OpraHU3aIiH
oOyyJarouuxcs. 00yyJaroIuxcs; y4eOHO-UCCIIeI0BATENbCKOM
MoxeT 1o 4eTko CaMOCTOSITEIILHO JEeSITeTLHOCTH 00YUaIOIIUXCS U
3aJIaHHOMY BBIOMpaET PYKOBOJICTBA €I0.
QITOPUTMY pelaTh aJICKBaTHBIC
npohecCuOHANIBHBIE | CIIOCOOBI
3a]]auyu OpraHu3aliyd | pyKOBOJCTBA.
yueOHo- Mosxer
UCCIICIOBATEIIbCKONW | CAMOCTOSITEIIHHO
JESTSIIbHOCTH peraTth
00y4aromuxcs u npo¢eCCHOHAIbHBIC
PYKOBOJICTBA €I0. 3aJ1a4uM OpraHu3aIuu

MIPOAYKTUBHOMN

yueOHo-

UCCIIEIOBATEIbCKON

JIESITCIIBHOCTH

00yyJaromuxcs u

PYKOBOJICTBA €10.

OueHovHbIe CPeACTBA M IIKAJIA OLlEHUBAHUSA
(cxemMa peliTUHIOBOI OLIEHKH)

Ne OuenovHoe cpeacTBo Bansl Ouennpaempie Cemectp
KOMIEeTeHIUH
1 | duckyccus 3) OK-3, TIK-12 6
2 | Kommuekt 3aganuit 1 mabopaTopHO- 25 OK-3, IIK-12 6
MPAKTUYECKUX 3aHITUI
3 | Jdokmnang 20 OK-3, I[IK-12 6
4 | Tect 10 OK-3, I[IK-12 6
5 | 3auer (aTTecTanus ¢ OIEHKON) 40 OK-3, T[IK-12 6

WroroBast orieHKa Mo JUCHUTIINHE ONPEesieTCs PETojaBaTeieM Ha OCHOBAaHUHM CYMMBI OQJIJIOB,
HAaOpaHHBIX CTYJCHTOM B T€UEHHE CEMECTpa U MEePUO]I TPOMEKYTOUHON aTTeCTaIliH.

OrneHka «OTJIIMYHOY, «XOPOIIOY, «yIOBIETBOPUTEIHLHO» U «HEYTOBIETBOPUTEIHHOY BBICTABIISETCS
¢ yuéToM TpeOOBaHUH cieyroIel Kabl:

— «oTinyHO» — 0T 91 10 100 OamioB — TeopeTHUECKOe CoJiepKaHne Kypca OCBOEHO MOJIHOCTHIO,
chopMHpOBaHbI HEOOXOAUMBbIE TPAKTUYECKHE HABBIKK PAa0OThI C OCBOCHHBIM MaTepHalioM, BCe
IPelyCMOTPEHHbIE MPOrpaMMoi o0yueHus: yueOHbIe 3aJaHHsI BHIITOJIHEHBI, KAYECTBO UX
BBITOJIHEHUS! OLICHEHO YHCIIOM 0aJllIoB, OJIM3KUM K MAaKCUMAIIbHOMY.

— «xopotio» — oT 76 10 90 6aI0B — TEOPETUUECKOE COACPIKAHNUE Kypca OCBOCHO MOTHOCTHIO, O6€3
po0esIoB, HEKOTOPHIE MPAKTHUYECKUE HABBIKU PaOOTHI C OCBOSHHBIM MaTepUaioM chopMUpOBaHbI



HEJI0CTaTOYHO, BCE MPEYCMOTPEHHbIE IPOrpaMMOoil 00y4deHns yaeOHbIe 3a1aHMsI BBITTOTHEHBI,
Ka4eCTBO BBITMIOJIHEHUS! HU OJTHOTO U3 HUX HE OIIEHEHO MUHUMAJIbHBIM YHCIOM 0aJUI0B, HEKOTOPHIE
BU/IBI 3371aHU BBIITOJTHEHBI C OMINOKaMH.

— «YJOBJIETBOPUTEIBHO» — OT 61 110 75 6aisIOB — TEOPETHUECKOE COAEPKaHUE Kypca OCBOCHO
YaCTHYHO, HO IPOOEIIBI HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOJMMbIe IIPAKTHYECKHUE HaBBIKH
paboThI ¢ OCBOCHHBIM MaTEPUAIOM B OCHOBHOM C(OPMHPOBAHBI, OOIBIIUHCTBO MPETYCMOTPEHHBIX
nporpamMmoii 00y4eHus1 y4eOHBIX 3a/laHUH BBITIOIHEHO, HO HE BRICOKOTO KayecTBa.

— «HEYIOBJIETBOPUTEIBHO» — 60 1 MeHee OaJIOB — TEOPETUYECKOE CO/IepIKaHUe Kypca He OCBOCHO,
HEOoOXOMMBIE IPAKTUYECKUE HABBIKM pabOTHI HE COPMUPOBAHEI, BBIIIOJHEHHBIC YueOHBIC
3a1aHus COJepIKaT rpyObIe OMMOKH, TOTIOTHUTENIFHAS CAMOCTOATENbHAS Pad0oTa Hall MaTepHaIoM
Kypca He IPUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO Ka4eCTBA BHIIIOJHEHUS yIEOHBIX 3a/1aHUI.

2. OHEHOYHBIE CPEJICTBA

JlaHHBII pa3/ien CONEpKUT TUTIOBBIE KOHTPOJIbHBIC 33/IaHUS HITH MHBIE MaTepHAaJIbl, HEOOXOIUMBbIE
JUTSL OLICHKY 3HAHUHM, YMEHUH, HaBBIKOB U (WJIM) OMBITA AEATEIHHOCTH, XapaKTEPU3YIOUINX ITAIbl
(dbopMHpOBaHUs KOMIIETEHIIMI B TIPOLIECCE OCBOSHHS 00pa30BaTeNbHOM mporpaMmbl. Onucanue
Ka)XJ10T0 OLIEHOYHOTI'O CPEACTBA COAEPKUT METOUUECKUE MATEPUAIIBI, OIIPEAEIISAIOIINE IPOLIEAYPHI
OLICHUBaHMsI 3HAHWM, yMEHU, HABBIKOB U (MJIN) OIBITA JESATEIIbHOCTH, XapaKTEPU3YIOIINUX 3TAIIbl
dbopMUpPOBaHUS KOMITETEHITHIHA.

HepequL OLOCHOYHBIX CPpEACTB, MAaTCpHUAJIbl KOTOPLIX IMPCACTABJICHLI B JAHHOM pa3JCJIC:

1. Juckyccus

2. KoMIuiekT 3amanuii 1715 1abopaTopHO-NIPAKTUIECKUX 3aHATUI
3. Jloknan

4. Tect

5. 3auer (aTTecTanus ¢ OLIEHKON)



