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PabGoyas mporpamma IHUCHMIUIMHBI COCTaBJICHAa JOKTOPOM TIEIarorHYecKuX Hayk, mpodeccopom
B.P. Maiiepom

PabGouas mporpamma obcyxaeHa u oJ00peHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKA U METOJUKH
00y4eHHST MaTEeMaTHUKE

npotokos Ne 8 ot 13 mas 2020 r.

3aBenyromuii kadenpoit / v JLB. lllkepuna
— o/

OnoOpeHo HayYHO-METOIUYECKUM COBE
20 mas _ 2020 r. IIporokomn Ne8

[Ipeacenarens HMCC (H)

MATEMATKHKMN,

SUNKIA U
MHOOPMATKA

Pabouass mporpamma AMCUMIUIMHBI aKTyalM3UpOBaHA Ha 3aceJaHUM BBIMyCKarouiell Kadenpsl
MaT€EMaTHUKU U METO UK O6y‘I€HI/I$[ MaTEMaTHUKE
npotokos Ne 8 ot 12 mas 2021 r.

o e

OnoO6peHo HaydyHO-METOJMYECKUM COBETOM HHCTUTYTa MaTeMaTHKU, (QU3UKU U HHOOPMATUKU
KTTIY um. B.I1. AcradneBa
21 mas _ 2021r. IIpoTokoma Ne 7

3aBeqyromuii kadenpoit . llkepuna

[Ipeacenarens HMC UMOU

Pabouass mporpamma AMCUMIUIMHBI aKTyaJlHM3WpOBaHa Ha 3aceJaHMM BBIMYCKarollehd Kadeapsl
MaT€EMaTHUKU U METO UK 06yqu1/1$1 MaTEMaTHUKE
npotokos Ne 8 ot 12 mas 2021 r.

o U

3aBeqyronuii kadenpoit . llkepuna

OnoO6peHo HaydyHO-METOJAMYECKUM COBETOM HHCTUTyTa MaTeMaTHKU, (U3UKU U HHOOPMATUKU
KTTIY um. B.I1. AcradneBa
21 mas _ 2021r. IIpoTokomn Ne 7

[Ipeacenarens HMC UMOU




JINCT BHeCEeHUA U3MEHEHUH

JlononHeHus: ¥ U3MeHeHus B yueOHoi nporpamme Ha 2021/2022 ydeOHbIil roa

B paGouyro nporpaMMmy JTUCHUIUIMHBI BHOCSTCS CIEAYIONTNE U3MEHCHHUS:

1. Criucok  nutepaTypsl OOHOBJIEH Y4YE€OHBIMU U y4eOHO-METOJAMYECKUMHU
W3IaHUSIMHM, DJICKTPOHHBIMH  00pa3oBaTelbHBIMH  pecypcamu. (OOHOBIEH
nepeyeHb COBPEMEHHBIX MPodeccHoHaIbHBIX 0a3 JMaHHBIX U WH()OPMAIIMOHHBIX
CIIPaBOYHBIX CUCTEM.

2. JloOGaBieHbl HOBBIE COOCTBEHHBIE WHCTPYMEHTHI II0OJIb30BaTElsl MPOTPaMMHOMN

Cpcabl JKuBas maremaTuka.

VuebHas nporpamMma I1ICPpECMOTPCHA U 01106peHa Ha 3accaaHuu Ka(i)ellpbl
MaTreMaTuK1 U METOJUKU O6y‘ICHI/I$I MAaTCMAaTUKC

IIpoTtokon Ne 8 ot 12.05.2021.

BHecenHble n3MEHEHUS YTBCPIKAALO:

3aBenyromuii kadenpon /) Leeeeny JI.B. llIkepuna

Onobpeno HaydyHO-MeToiuuecKuM coBeTtom MM®DOU
"21" mas 2021, nmpotokon Ne 7

N, g8
IIpencenarens \g» / - 2
' WMHCTHTYT
_ MATEMATHEM,

SUINKA U

UHOOPMATIAKIA




JINCT BHeCEeHUA U3MEHEHUH

JlononHeHus: ¥ U3MEeHeHus B yueOHou nporpamme Ha 2022/2023 yueOHblIi roa

B pa60qy10 nporpaMmy JUCHUIUINHBI BHOCATCA CIICAYIOINC N3MCHCHUA !
1. Crincok JIUTCPATYPLI OOHOBJIEH QJICKTPOHHBIMHU O6paSOBaTeHBHBIMI/I pecypcamMu.
OOnHoBIECH MMEPCYCHb COBPCMCHHBIX I/IH(i)OpMaLII/IOHHBIX CIIPAaBOYHBIX CUCTCM.

2. OOGHOBIIEH TOJ HA TUTYJILHOM JIMCTE.

VuebHas nporpamMma I1ICpECMOTPCHA U 01106peHa Ha 3accaaHuu Ka(l)ellpbl
MareMaTuK1 U METOJUKU 06yquI/151 MAaTCMAaTUKC

ITpoTtokon Ne 8 ot 04.05.2022.

BHecenHble n3MEHEHUS YTBCPIKAALO:

3aBenyromuii kadenpon /) gta} \ JI.B. llIkepuna
Pl CL‘_ F 4 A

L

Onobpeno HaydHO-MeToiuuecKuM coBeTom MM®DOU
"12" mas 2022, npotokon Ne 8

n. a0k
[peacenarens \g» P
/ UHCTUTYT
5 MATEMATWUKWN,

SUINKA U
UHOOPMATIAKIA




[NOACHUTEJIBHAA 3AIINCKA

Mecmo oucyunnunsl 8 cmpykmype 06pasz08amenbHOL NPOPaAMMbL.

Paboyas nmporpamma cocrasiena B cootBerctBur ¢ @I'OC BIIO no HampaBieHHI0 TOATOTOBKH
44.06.01 «OO6pa3oBanue u mnemarorudeckue Haykm», 0ok 1 «ducrummuael (Momymm)» (B1.),
BapuartuBHas yacth (b1.B), nuctumnuna no Beidopy (b1.B. [1B.1).

Hannas aucuumuinHa «CUCTeMbl JUHAMAYECKONH T€OMETPUU B MAaTEMaTHIECKOM 00pa30BaHUM»
BKJIFOYEHA B CIIUCOK JUCIMIUIAH 0 BBIOOPY Osioka 1 «ucuurimabl (MOIYIIH)» yaeOHOTO IJIaHa T1o
3aouHoi opme oOyuenus. Kox qucrunnunsl B yaeonom miane — b1.B.JIB.01.01

Tpyooemkocmeb OUCYUNIUHDL.

Jucnummaa 1o  BbIOOpPY «CHCTEMBl JIMHAMHYECKON TEOMETPUH B MaTEeMAaTHYECKOM
oOpazoBaHuM» TpeIHAa3HA4YeHa JUIsi  aclUpPaHTOB  HampaBiieHuss mnoarotoBku: 44.06.01
«OO0pa3oBaHue M MeAarornyeckue Haykm» 1o nporpamme «Teopus U MeroAuka OOy4YEHHS
Marematukey. M3ydaercs B TpetbeM cemectpe. OOmuii 00beM BpeMEHHU, OTBOJANMBINA Ha U3yUEHUE
JTUCIUTIIUHBI — 3 3a4eTHhIX eauHuIbl min 108 yacoB. Ha aynuropayro paboty otBoauTcs 12 yacos
(Bce Jachl — JIEKIIMOHHBIC), HA CAMOCTOATEIbHYIO pa0oTy oOydarommxcs — 87 4acoB, Ha 9K3aMEH —
9 ygacos.

[IpenycMOTpeHO TOCTpPOCHUE WHIVMBUAYAIBHBIX IUIAHOB, (BHUIBI M TEMBl 3aJaHUN, CPOKHU
MIPEJICTaBJICHUS] PE3yJIbTaTOB, CAMOCTOSTEIbHOW pabOThl CTyAEHTa B Mpefesiax TPYAO0EMKOCTH
TUCITUTIITUHBI).

[Ipennonaraercs cneayromnias pabota oOydaroluxcst HaJl OCBOEHUEM Kypca:

- paboTa ¢ TuTepaTypou M MePBOUCTOUYHHKAMU,

- MIOJrOTOBKA JI0KJIa/I0B U COOOIICHMUIA;

- mpaktuka coszganuss GSP u GG ¢aiioB B cucremax auHamudeckoi reomerpun The
Geometer’s Sketchpad (JKusast reomerpus, KuBas matematuka), GeoGebra u ap.;

- pelIeHHEe UCCIEI0BATENIbCKUX 3aay;

- pa3paboTKa KOMIIBIOTEPHOTO COMPOBOXICHUS TEMbI Kypca MaTEMaTUKH B OJHOW M3 CHCTEM
JTUHAMUYECKON Tr€OMETPHH;

- TIOJITOTOBKA TIPE3EHTAINH;

- HCCIIeI0BaTENbCKUE padOThl METOAUUECKOI0 XapakTepa (MK MPOEKTHI).

Lenu oceéoenus oucyunaumbi.

['maBHas nenb AMCUMILIUHBL - GOPMUPOBAHHE CUCTEMbI MOHATUM, 3HAHUM, YMEHUN U HABBIKOB,
HE0OX0IUMBIX 1151 () (HEKTUBHOTO MPUMEHEHUSI CUCTEM JUHAMHYECKON IeOMETPUU MpU 00y4YeHUU
MaTeMaTHUKe B OCHOBHOM U 00m1e00pa3oBareiabHON (MPOQHUIBbHON) IIKOJE, B BbhICHIEM Y4E€OHOM
3aBe/ICHUHU, MpU TMPOBEACHUU HCCIENOBaHUM B o0nacTh MHGOpPMATU3ALUMU MaTEeMaTUYECKOTO
oOpazoBaHwusl.

Ora nenp oOYyCIOBJIEHA CIEAYIOUMMHU MOJOXKEHUSAMHU. Bo-IepBbIX, CUCTEMbl JWHAMUYECKOU
reoMeTpuu (WIM MHTEPAKTUBHBIE F€OMETPUUYECKHUE CpEelbl) 3aHUMAIOT LIEHTPaJbHblEe MO3UIMHU B
MaTeMaTU4eCKOM 00pa30BaHMM OOJIBIIMHCTBA CTpaH Mupa. Bo-BTOphIX, OyayIiuil mpemnoiaBaTeib-
ucciefioBaTellb B 00JIaCTM  MaTeMaTH4YecKoro oO0Opa3oBaHUs JOJDKEH o0najgaTh 3HAHUSAMY,
MO3BOJISIFOIIMMHU KCIIOJIB30BATh CHUCTEMbl JUHAMHUYECKOW TI'€OMETPHHM HE TOJIbKO IpHU 00ydeHuu
MaTeMaTHKe, HO U IpU IPOBEICHUH UCCIIE0BaHUI METOJMUYECKOTIO XapaKkTepa.

OpHMMH U3 OCHOBHBIX 33/1a4 Kypca SIBJISIFOTCSL:

- (opmupoBaHuE€ NPEICTABICHUNA O PpA3BUTUU CHCTEM JUHAMUYECKOW T'€OMETpPHUM U HX
MPUMEHEHUH MPU OOYYEHUU HIKOJIBHOMY M BY30BCKMM KypcaM MaTeMaTHKH, IPU OpPraHU3aluU U
MIPOBEJIEHUH UCCIIEI0BATEIbCKON 1A TENbHOCTH;

- yriyOJieHHOE U3y4eHHe HEKOTOPBIX TEM AUCLMILINHBI, 00ECIIEYEeHHBIX JINTEPATYPOi ¢ yUETOM
3HAHWUM, MOJYYEHHbIX B OakajllaBpuaTe M MarucTpaType C OLIEHKOH MepCHeKTUBBI pabOThl CO
IIKOJIbBHUKaMH U CTYJCHTAMU;



- yriyOJeHHOE H3y4eHHME HEKOTOPBIX TEM JUCLUMIUIMHBI C W3Y4YEHHEM I[E€PBOMCTOYHHUKOB,
IepuoaAndecKor nevatu u HTepHET-pecypcos;

- CO3JJaHUE METOJMYECKUX MPOEKTOB, HAIPABJICHHBIX HA U3YYEHHE BO3MOKHOCTEN ITPUMEHEHNUS
CUCTEM JTUHAMHUYECKON F€OMETPHH B IIKOJIBHOM U BY30BCKOM Kypcax MaTeMaTHKH;

- HanucaHue pedepaTos, cTaTteil, 0(pOpMIIEHHE PE3YIbTaTOB UCCIIEJOBAHNUS.

Joctrxenue 1esneid u3ydeHus: JUCUMILIMHBI 00eCleurnBaeTcs Tak K€ pelIeHHEM IIeJIOro psia
BCIIOMOTATENbHBIX 33144, TAKUX KaK:

- YCTaHOBJIEHUE MEXJUCUUIUIMHAPHBIX CBI3ed MEXIy MH(OPMATUKON, TeoMeTpuel, airedpoit
1 MaTeMAaTUYECKUM aHAJIM30M;

- HCII0JIb30BaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;

- popMUpOBaHUE CUCTEMbI IPEIMETHBIX 3HAHUM U YMEHUM;

- OBJQJICHHE METOJUKOM MpUMEHEHHUs HWH(GOPMALMOHHBIX TEXHOJOTUH MpH o00yd4eHuu
MaTE€MAaTHKE;

- aKTUBH3ALUs CAMOCTOSTEIbHOM IEATEIbHOCTH, BKIIFOYEHHE B UCCIIEI0BATENbCKYIO PadOTYy.

JlucuMiinHa ONnMupaeTcsi Ha KOMIIETEHTHOCTU U LIMKJI OCHOBHBIX TUCIUIUIMH (OakajiaBpuaTa,
MarucTpaTypbl), O3BOJISIOUIUE CTYIEHTAM OCBOUThH aCIIMPAHTCKYIO IPOrpamMmy.

Inanupyemvie pezyromamoi 00yueHus.
B pesymbrare wm3ydeHus gucuumiiiHbl  «CHCTEMBI  JIMHAMHUYECKOW TEOMETpUH B
MaTeMaTH4YeCKOM 00pa30BaHUM U PEIICHUs] OTMEUEHHBIX BBINIE 3a7a4, 00yJaIOMUNACS TOJDKEH:

3HAMD:
° CYIIHOCTh MOHSTUUA «CHCTEMBI JIMHAMUYECKOM T'€OMETPUM», «UHTEPAKTUBHBIE
F€OMETPUYECKUE CpPElbl», «IUHAMHYECKAs MATEMAaTHKa», «IMHAMHUYECKUN YEepTex»,
«BUpPTyaJlbHAsi MareMaruueckas JjabopaTopusi», «KOMIBIOTEPHBIA MaTeMaTHYECKHI
AKCIIEPUMEHT)», UX POJIb B OOYYCHHH MaTEMAaTHUKH C HCIOJb30BaHUEM WH(OPMAIMOHHBIX
TEXHOJIOTHH;
° BUPTYaJIbHbIC HHCTPYMEHTapHH, KOMaHIbl ¥ OIIHMH, CIOCOOBI JIOCTyNa |
KCIOJIb30BAHUSI MHCTPYMEHTOB OCHOBHBIX CUCTEM JIMHAMUYECKON T€OMETPHH;

o BO3MOXHOCTH CHCTEM JMHAMUYECKOM TI€OMETpUM IO CO3JaHUI0 COOCTBEHHBIX
BUPTYaJIbHBIX HHCTPYMEHTOB I0JIb30BaTENsI, aHUMALIMOHHBIX A3PPEKTOB;
o BU/Ibl KOHCTPYKTUBHBIX IJITAHUMETPUUYECKUX U CTEPEOMETPUUYECKUX OOBEKTOB;
o METPUYECKHE, AHUMALMOHHBIE W  KOHCTPYKTHBHBIE  BO3MOYKHOCTH  CHCTEM
JUHAMHAYECKOW F€OMETPHH;

ymemy:
o KOHCTPYHPOBATH MIpOCTENIINE JTUHAMHYECKHE BUPTYyaJIbHBIC YEPTEKHU

reOMETPUUECKUX KOHPUTYypalluii Ha MIOCKOCTU U B IPOCTPAHCTBE;
. camocrosiTennbHO co3naBatk GSP u GG ailibel B COOTBETCTBYIOLIUX CHCTEMAX
JUHAMHAYECKOW F€OMETPHH;
. UCIO0JIb30BaTh  CHUCTEMbl  JUHAMHYECKOW TIEOMETpUH Uil  KOMIIBIOTEPHOIO
COIMPOBOXKIEHHS TEM IIKOJILHOTO U BY30BCKOT'O KYpCOB MaTE€MaTHKU;
. OCYILECTBIIATh UH(OPMALIMOHHO-TIOUCKOBYIO JAESITEIbHOCTh HEOOXOAUMBIX PECYPCOB B
cetu MIHTEepHeT, Ha caiiTax pa3paOOTYMKOB CUCTEM JUHAMHYECKON T€OMETPUN;
. UCIO0JIb30BAaTh CUCTEMbl JMHAMUYECKOW reoMeTpuu i oOydyeHHUs MOUCKY pelIeHHs
MaTeMaTHYECKUX 3aay;

enadems:
o HaBbikamMu co3manmss GSP, GG wu jgpyrux (ailyioB C  HCIOJIB30BaHUEM
COOTBETCTBYIOILIUX CUCTEM JUHAMHUYECKON IT'€OMETpUN;

. HaBbIKAMU TPUMEHEHMS] CHCTEM JIMHAMUYECKOW TIeOMETpUU IpPU MOJEINPOBAHUU
reOMETPUUECKUX 00BEKTOB U a0CTpaKLIUA;
. HaBbIKaMU MMPOEKTUPOBAHUS 3aHATUN 110 MAaTEMAaTUYECKUM KypcaM C HCIOJIb30BaHUEM

CUCTEM )II/IHaMI/ILIeCKOI\/'I TCOMETpPUM.



N3yuenne muctumiaubabl  «CUCTEMBI JTUHAMHUYECKOW TEOMETPUM B  MaTEMaTHYECKOM
00pazoBaHUM» W PEIICHHNE OTMEUYCHHBIX BBINIC 3a7a4 HAIMPaBJIeHO Ha (OPMUPOBAHUE CIICIYIOIIUX
Komnemernyutl (IPOSKIIMH 3a1a4 Ha KOMITICTCHIIHH ):

Yuueepcanvuvie komnemenyuu:

VYK-1. CnocobeH K KpUTHUYECKOMY aHaJIU3y U OLIEHKE COBPEMEHHBIX HaYUYHbIX JIOCTHKEHUH,
TCeHEPHPOBAHUIO HOBBIX HJICH NP PEIICHUH HCCIIEI0BATEILCKUX U MPAKTHUECKUX 3a7ad, B
TOM YHCJIE B MEXKIUCIUIUIMHAPHBIX 00J1aCTSX;

VYK-3. Cnocoben ywyacTtBOBaTb B  pabOT€  pPOCCHUHCKHX U MEXIYHapOJIHBIX
HCCIIEZIOBATEIIbCKAX KOJUIEKTUBOB TI0 PEHICHWI0O HAYYHBIX W HAyYHO-00pa30BaTEIBHBIX
3ajad;

VYK-4. ['0TOB HCII0JIB30BaTh COBPEMEHHBIE METO/Ibl ¥ TEXHOJIOTUN HAYYHOH KOMMYHHKAITHH
Ha TOCY/IapCTBEHHOM U HHOCTPAHHOM SI3BIKaX;

VYK-6. CnocobeH muiaHupoBaTh W peuiaTh 3a/ladd COOCTBEHHOTO MpPO(ECCHOHAIBLHOTO U
JMYHOCTHOTO Pa3BUTHL.

Obwenpogheccuonanvhvie KomnemeHyuu.

OIIK-2. BrnageeT KynbTypoil HAYyYHOTO MCCIIECIOBAHUSA B O00JACTH TMEAaroruuecKux HaykK, B
TOM YHCJIE C UCIIOJIb30BaHNEM UH(OPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
OIIK-3. CrocobeH WHTEpPHpPETHPOBATH PE3YAbTATHl I€IarOTHUYECKOT0 HCCIeIOBaHUs,
OIICHWBATh TPAHUIBI WX TPUMCHUMOCTH, BO3MOXXHBIE PHUCKH WX BHEJAPCHHUS B
00pa3zoBaTeIbHON U COIIMOKYIBTYPHOU Cpeie, MEPCIIEKTUBEI JATbHEUIITUX MCCIICIOBAHMIA,
OIIK-6. CrocoOeH  000CHOBaHHO  BbIOMpaTh U 3(Q(PEKTUBHO  HUCHOJIb30BATh
00pa30BaTeIIbHBIC TEXHOJIOTUH, METOIBI W CPEICTBA OOYYCHHS W BOCIIMTAHUS C IENIBIO
oOecrieueHHUs TUIAHHUPYEMOTO YPOBHS JIMYHOCTHOTO W TMPOQPECCHOHATBHOTO Pa3BUTHS
oOy4aronierocs;

OIIK-8. T'oToB K mpemnoaBaTelbCKOM NEATEIbHOCTH IO OCHOBHBIM 00pa30oBaTEIbHBIM
MIpOrpaMMam BBICIIETO 00pa30BaHUs.

HpO(ﬁ@CCUOHClﬂbele KomMnemeHyuu.

[IK-2. BnageeT METONOJOTHEN M TEXHOJIOTMEW IMOCTAHOBKH LEJIEH MaTeMaTU4eCKOro
oOpa3zoBaHusi Kak TpeOOBaHWU K €ro pe3yiabTaTaM B YCIOBHSIX MPHUHATOW MapaaurMbl
o0paszoBaHus;

IIK 3. Criocob6en pa3pabarbiBaTh, 000CHOBBIBATH M PEATU30BBIBATH METOJMYECKUE CHCTEMBI
oOy4eHHs MaTeMaTHKe, HaIlpaBJICHHBIE Ha JIOCTH)KEHHE TpeOyemMoro 00pa3oBaTEIHHOTO
pe3ynbrara

IIK-5. Cnoco0eH K HCCICIOBAHHIO W KOHCTPYMPOBAHHIO COACPKAHUS, METOJOB U
OpraHu3aIMOHHBIX  (QopM  OOydYeHHS  MaTeMaTHKE B  COBPEMEHHBIX  YCIOBHSIX
MH(OPMALIMOHHOTO 00IIECTBA U I100aIbHBIX KOMMYHUKAIIUH.

Konmponw pezynomamog oceoenus oucyunaumbi.

- TEKYIIMH KOHTPOJIb: IMPOBOJUTCS C LENbI0 peanu3aly OOpaTHON CBS3U, OpraHU3aLUU
CaMOCTOSITENIbHON pabOThl M TEKyIIe NpPOBEPKU YCBOCHHUS MOAYJS IUCUUIUIMHBI B (opme:
MOATOTOBKH JIOKJIA/JI0B, COCTABJIEHUS KOHCIEKTOB, MPE3EHTALUN, MPOrpaMM KOMIIbIOTEPHOTO
COIPOBOXKJEHUS TEM KypCOB MaTEMaTHKU U UX aHATIU3A.

- pYOeXHBIH KOHTPOJb: IMPOBOJUTCS MEXKIY MOIYJISAMH C LENbIO OINpPEAETICHUS YPOBHS
OCBOEHUS M3YUYEHHOT'0 MaTepuaia yepe3 pa3paboTKy U 3allUTy IPOEKTOB.

- UTOTOBBIM KOHTPOJIb: 3K3aMEH M IPEACTaBICHUE MOPTQPOIHO MPOBOAITCS C IIENIbI0 OLEHKU
YpOBHS OBJIaJIeHUs] KOMIETeHIMSIMU B cooTBeTcTBUU ¢ DI'OC.

OneHouHbIE Cpe/ICTBA PE3YIbTATOB OCBOCHMSI IUCIUIUINHBI, KPUTEPUU OLICHKHU BBIMIOJIHEHUS
3aJlaHuM IPEeJCTaBIEHbI B pa3jiene «DOH/ OLIEHOYHBIX CPEJCTB MO JUCIIUILINHE.

Hepeqeﬁb o6pa306ameﬂbezx MexHoN02Ul, UCNONb3YEMbBLX NPU OCBOEHUU ducuunﬂqul.

1.

CoBpeMeHHOE TPaJUIIMOHHOE 00y4YeHHEe (JIEKIIMOHHO-CEMUHAPCKas-3a4€THasl CUCTEMA).



2. Ilepgarorndeckre  TEXHOJOTMM HAa  OCHOBE  T'yMaHHO-JMYHOCTHOM  OpHUEHTAIUU
ME€IarOrH4ecKoro mpouecca:

a) [legaroruka coTpyIHMYECTBA;

0) 'yMaHHO-TUYHOCTHAS TEXHOJIOTHS;

3. Ilegarornueckue TEXHOJIOIMM HA OCHOBE AaKTHBHU3alMU M MHTEHCU(UKALMM JIESTEIBHOCTH
yuyauxcs (aKTUBHbIE METObl O0yUeHUs):

a) [IpoGnemHoe oOyueHue;

0) TexHoIOTHS MPOEKTHOTO OOYyUEHUS;

B) MH(popMalimoHHbIE TEXHOJIOTUU.

4. Tlemaroruueckue TEXHOJOIMM Ha OCHOBE 3((EKTUBHOCTH YIpPABJICHUS U OpraHU3aLUU
yueOHOTO mpo1iecca:

a) Texnonoruu ypoBHEeBOU quddepeHnanuu;

0) Texnosorus auddepeHITnPOBaHHOTO 0OYUCHHUS;

B) TexHonornu nHAUBUAYyaTIN3alUU 00Y4YECHUS,;

5. Ilegaroruueckue TEXHOJOTUH HA OCHOBE JUAAKTHYECKOTO YCOBEPILIEHCTBOBAHUS H
PEKOHCTPYUPOBAHUS MaTepuaa:

a) TexHOJoruu MOYJIbHOTO 00Y4eHHUS;

0) TexHoIOTMM UHTErPallUU B 00Opa30BaHUU.

6. AlbTepHAaTUBHBIE TEXHOJIOTHU:

a) TexHOJOorus ONBITHO-3KCIEPUMEHTATBHOIO 00YyUEHUS;

0) TexHoIOrHs HCCIEA0BATENHCKOTO 00YUEHUSI.



3.1. Oprann3auMoOHHO-METOAMYECKHE JOKYMEHTHI

3.1.1. Texnosornyeckass KkKapra oOydyeHuss aucuuminHe «Cucremsl

AUHAMHUYECKOH reoMeTpUM B MaTeMaTHYeCKOM 00pa30BaHUN»

(HauMeHOBaHue)
Hamnpasnenue noarorosku: 44.06.01 O6pa3oBanue U megarorndeckue HayKu

Hamnpasnennocts (mpoduiib) oO6pazoBarenbHOl porpammbl « Teopust 1 METO KA 00yIEHUS U

BOCIIUTaHUS (MaTeMaTHKa)»
Kpanuduxanus (crenens): Mccnenoparens. [IpenoaBarens-uccienoBarens

(HarpaBJIEHUE ¥ YPOBEHb IOArOTOBKH, MK (P, MPoduIb)
10 32049HOM (popme oOydeHwHs
(yKa)Kme tdhopmy oOyueHws)
(oOmmast TpyIoemMKocTs 3 3.€.)

Monynu. Bceer AyIUTOPHBIX YacOB Camocros Pesynbrathl 00ydeHus u Dopmbl
Haumenosanune 0 TenbHas BOCITUTaHUS 17§
pas3ienoB ¥ TEM | 4acOB | BCEr | JISKIMHA | ceMu | Jlabop pabota 3HaHUs, yMEHHS, Komme | meron

(3.e.) 0 Hapo ar. HaBBIKH TEHIIUH Bl
B pabor KOHTPO
st
Mooyaw 1| 24 3 3 21 Cobece
Bosmoorcnocmu | (0,7) JIOBaHU
car npu € 1o
o0Oyueruu BXOJTHO
Mamemamuke My
KOHTPO
JT10
Wneiinsie 12 1 1 11 3names: OIIK-2 | 3amanu
OCHOBBI - cytb nonsitusg CAI s,
CO3JIaHus (UI"C), unero CBSI3aH
CHUCTEM cozmanus C/I, ux HbIE C
JTMHAMHYECKOH Ha3HAYEHHE, O POIH MTOUCKO
TEOMETPUH CII" B o0OyueHuM M
MaTeMaTHKe. uHpop
Ymems: MaIu
- aHAJIM3UPOBATH o CAT"
0COOEHHOCTH (moxma
paszsutus C/I" u JTbI,
MEPCIIEKTUBBI UX npe3eH
[IPUMEHEHMUS. TaluN)
OcHOBHEBIE 12 2 2 10 Bname: VK-1 3aganu
BO3MO>KHOCTH - TMIaKTUYECKHE VK-4 s 11O
CUCTEM Bosmoxknoctu CII, OCBOCH
JTMHAMHYECKOH €ro HHCTPYMEHTOB. U0
reOMETPUH B Ymemo: HUHCTPY
00y4eHUH 17§ - ACTONB30BaTh MEHTOB
HCCIEN0BAHUN WHCTPYMEHTHI, car
KOMaH/IbI ¥ OIIHH
CAT B oOyueHun
MaTeMaTHKe.
Brademn:
- HaBBIKaMH
CO3JIaHUA:
JTMHAMHYECKHX
geprexeit, GG u GSP
— ¢haiinos.




Mooyne 2 CAI' | 24 20 3ager
kax cpeocmeo | (0,7) o
00yueHus pyoex
Mamemamuxe 8 HOMY
cpeoHeli wKone KOHTPO
10

OOyuenue 12 10 3nams: YK-6 3amanu
MaTeMaThKe B - cioco0ObI co3nanust | OIIK-6 s TIO
OCHOBHOM TUTOCKHX IK-5 o0y4eH
IIKOJIe c JTMHAMHYECKHX HI0
HCTIOJIb30BaHHE YepTexei; TUTaH!
M CAI - METO/Ibl 00yUCHHS METpUHU

MJIAaHUMETPUH C c CAr

WCTIOJIb30BaHHEM

CAar.

Ymems:

- KOHCTPYHPOBATh

JTMHAMHYECKHE

YepTEeXH Ha

TJIOCKOCTH.
OOyuenue 12 10 3nams: YK-6 3amanu
MaTeMaTHKe B - cioco0ObI co3nanust | OIIK-6 s TIO
CTapIInxX MIPOCTPAHCTBEHHBIX IIK-5 o0yueH
KJaccax c JTMHAMHYECKHX HI0
HCTIOJIb30BaHHE YepTexei; cTepeo
M CAI - METO/Ibl 0OyUCHHS METpUHU

CTEPEOMETPHH C c CAI

WCTIOJIb30BaHHEM

CAar.

Ymems:

- KOHCTPYHPOBATh

JTMHAMHYECKHE

YEepPTEXKH B

MPOCTPAHCTRBE;-

npumenars C/I npu

00y4YeHUH

CTEpPEOMETPHUH.

Brademn:

- HaBBIKaMH

npumenenus CAI

pH 00y4EeHUH

MaTeMaTHKe.
Mooynw 3 24 20 3ager
car kak | (0,5) o
cpeocmeo pyoex
06yueHus HOMY
Mamemamuxe 8 KOHTPO
sviculell uKkone JT10
OOyuenue 12 10 3nams: YK-3 3amanu
0akanaBpoB — - BOBMOXKHOCTH OIlK-3 s 110
Oy aymmx npumenenus CJII" B OIIK-8 | oOyuen
yuuTenei MaTeMaTUYECKHUX IIK-2 HI0
MaTeMaTHKH Kypcax Oakaia
MIPUMEHEHUIO OakanaBpuaTa; BpOB
CAr Ymems: MIPOEKT

- nmpumensty CHI B MBHOMU

KOHCTPYKTHBHOM, reoOMeT




AHAJIUTUYECKOH, U puu ¢
MIPOEKTUBHOU HCIIOJIb
TeOMETPHSIX. 30BaHU
Brademn: eM
- HaBBIKAMU car
npumenenuss CAI
MIPH MOJIETUPOBAHUH
abcTpakiuii U uryp.
CAr Kak 12 2 2 10 3namo: YK-3 3aganu
CpEACTBO - BO3MOXHOCTHU OIIK-3 s TI0
o0y4eHus npumenenus CAI B OIIK-8 | oOyuen
MaTeMaTUKe MaTeMaTUYECKUX [K-2 U0
MarucTpoB Kypcax [IK-3 JUCLUIT
MIPOrpaMMBI MarucTpaTypsbl; JTUHAM
«UTBMO». Ymemo: Maruct
- npumenats C/II' B partypsl
kypcax UT B IIKM, UTsM
UT B kypce anredpsl, Oc
ur B Kypce HCIIOJIb
TeOMEeTpHUH. 30BaHU
Baagers: eM
- HaBBIKAMH car
MIPOEKTUPOBAHUS
3aHATUH O
MaTeMaTHKe C
HCIIOJIb30BaHUEM
car
Mooyne 4: | 27 1 1 26
Hmozoswiil.
Hroro 108 12 12 87 IK3. 9

(€)]




3.1.2. ConepkaHue OCHOBHBIX Pa3/iejiOB U TeM IMCHHUILIMHBI «CHCTEMBI
AUHAMHUYECKOH reoMeTPUM B MaTeMAaTHYeCKOM 00pa30BaHUM»

MOJAVYJIb 1: Waeonmorusi co3gaHusi U OCHOBAaHHBIE BO3MOXKHOCTHU CHUCTEM JTMHAMHUYECKOU

reOMETPHUH MPU 00yIEeHUH MAaTEMaTHUKE.

Tepmunvl MmoOyns: WHTEPAKTUBHAs Te€OMETpUYECKas cpela, CUCTeMa JIMHAMUYEeCKOM
F€OMETPUH, BHUPTYAJIbHOE  KOHCTPYMPOBAHHUE, HCCIENOBATEIbCKHE, BBIYMCIHUTEIBHBIE U
AHUMALIMOHHBIE BO3MOXKHOCTH.

Tema 1.1. Uneiinbie OCHOBBI CO3JaHUS CUCTEM JTUHAMHYECKOW FT€OMETPHUH.

Hcropuss co3gaHuss W HANpaBlIE€HUs Pa3BUTHS M3BECTHBIX CHCTEM JUHAMHYECKOU

reoMeTpun. ABTOPCKHE KOJUIEKTHBBI CO3JATEIEd W OCHOBHAas WIEOJOrus. Bo3MokHbIE

HaIlpaBJICHUs Pa3BUTUS CUCTEM JUHAMUYECKON T€OMETPUH.

Tema 1.2. OcHOBHBIE BO3MOXHOCTU CHUCTEM JIUHAMHYECKONW I'€OMETpUM B OOy4Ye€HUH U
HCCIIE0BaHUY.

KoHCTpyKTHBHBIEC, HCCIIEIOBATEIBCKUE W  BBIYMCIUTENBHBIE BO3MOYKHOCTH CHCTEM

TUHAMUAYECKOU reoMeTpur. BO3MOXKHOCTH CHCTEM TUHAMUYECKOUW TEOMETPHUHU 110 0OYUICHHIO

IIOUCKY pELICHMs 3aJad, J0Ka3aTeIbCTBY TEOPEM, OPraHHU3alMU HCCIEAO0BATENIBCKON M

IIPOEKTHOM JEATEIBHOCTH.

MOAYJIb 2: Cuctembl TUHAMUYECKONW I'€OMETPUU KaK CPEACTBO OOY4YEHHsS MaTeMaTHKE B
CpeaHEN IIKOJIE.

Tepmunbl Moxyns: [Imockue M MpOCTpaHCTBEHHBIE IMHAMHUYECKUE YepTexXHU. BeTpoeHHble 1
coOCTBEHHbIE BUPTYaIbHbIE HHCTPYMEHTHI. ' padueckuii KanbKyIsaTop. AMNIJIETHI.

Tema 2.1. OOyyeHue MareMaTWKE B OCHOBHOM IIKOJE C WCIOJIb30BAHHEM CHCTEM
JTUHAMUYECKON Tr€OMETPHH.
[logroroBka y4ammxcs K U3YYEHUIO [UIAHUMETPUM C  MCIHOJIB30BAHUEM CHCTEM
JTUHAMUYECKON reoMeTpur. BO3MOXHOCTM CHCTEM JIMHAMHUYECKOM TEOMETPUU IIPHU
M3yYEHUU METPUYECKUX M KOHCTPYKTHBHBIX CBOWMCTB (UTyp Ha TJIOCKOCTH, BIKCHHHN H
noA00OMi  IMJIOCKOCTH, BEKTOPHOIO W  KOOPAMHATHOIO METOJIOB, MpPU  PELICHUU
MHOTI'OBapHAHTHBIX 33]1a4, [PU MOATOTOBKE K TOCYJaPCTBEHHON UTOTOBOM aTTECTALlUH.
Tema 2.2. OOyyeHue MareMaTHKE B CTaplIMX KiIaccaXx C MCIOJIb30BAaHUEM CHUCTEM
JTUHAMUYECKON T€OMETPUH.
[logroroBka ydammuxcsi K HW3YYEHUIO CTEPEOMETPHUM C HCIIOJIBb30BAHUEM CHCTEM
JTUHAMUYECKON reoMeTpur. BO3MOXHOCTM CHCTEM JIMHAMHUYECKOW TEOMETPUU IIPHU
M3yYEHUN METPUUYECKUX M KOHCTPYKTUBHBIX CBOMCTB MPOCTPAHCTBEHHBIX (DUTYP, ABUIKECHUN
U 1oJ00UI MPOCTpaHCTBaA, IPU PELICHUH 3aJay MOBBILICHHON CJI0KHOCTH, IPU MOATOTOBKE
K €IMHOMY T'OCyIapCTBEHHOMY 3K3aMEHY.

MOAYJIb 3: Cuctembl TUHAMUYECKONW I'€OMETPUU KaK CPEACTBO OOYy4YEHHsS MaTeMaTHKE B
BBICIIEH NIEJAaroru4ecKoi mKoJe.

Tepmunbl Monynsa: BupTyanpHble 4epTeXU B aHAIUTUYECKOM M IMPOEKTHUBHOM I€OMETPHUSX.

KomnbrotepHoe mojenupoBanue ap@UHHBIX, TPOEKTUBHBIX U MHBEPCHBIX MPeoOpa3oBaHU.

Marucrepckass nporpamMma  «/MHpoOpManuoHHBIE  TEXHOJOTMM B  MaTeMaTUYECKOM

00pazoBaHUM.

Tema 3.1. OOyuenue OakanaBpoB — OyAyllMX Yy4YWTelIed MaTeMaTUKH BOIpPOCaM

IIPUMEHEHHUSI CUCTEM JTUHAMMYECKON Fr€OMETPHH.

[IpumeHenune cucteM IUHAMHYECKON TIe€OMETpUHM NpU OOydeHHHM OaKalaBpOB PEIICHHUIO
3a/la4 Ha MOCTPOEHHE, aHAJIUTUYECKON reoMEeTpuH, CBOWCTBaM (pUryp HA IMJIOCKOCTH U B
MPOCTPAHCTBE, MPHU PEIICHUH 337a4 IOBBIIIEHHONW CJIOKHOCTH. M3ydeHue ABUKEHUH,
noao6uii, ap@UHHBIX U MPOEKTHBHBIX NPeoOpa3oBaHMN, a TaKKe MHBEPCUH C
WCIIOJIb30BAHUEM CHCTEM JIUHAMHYECKOW T'€OMETPUH, B TOM YHCIE C MCIOJb30BaHUEM
BO3MOXHOCTH  CO3/1aBaTb  COOCTBEHHbIE  WHCTpPYMEHTHl. Vcmonp3oBaHue cucreM
JUHAMHYECKON T€OMEeTpUHU ITPU 00yUYEHUHU TPOEKTUBHON T'€OMETPHUH.



Tema 3.2. Cucrempl JMHAMUYECKOM TIE€OMETPUM KaK CpEACTBO OOY4YEHHs MaTeMaTHKe
MarucTpoB nporpammsl «MHPOpMaMOHHbBIE TEXHOJOTUU B MATEMATUYECKOM 00pa30BaHUN»
[Ipumenenue cucreM AMHAMMYECKON TE€OMETpUHM HpU OOYYEeHHH MarucTPaHTOB
mucuuminHaM  «MHopMaloHHble TEXHOJOTMM B ILIKOJBHOM Kypce MaTeMaTHKH»,
«H(opMalOHHbIE TEXHOJIOTMHM B Kypce airedpbl», «HpopMannoHHbIE TEXHOJOTUU B
Kypce reoMeTpumn», «KoMnbroTepHoe CONpOBOKACHUE PELICHHS OJIMMITHATHBIX 3a4a4.
MOJYJIb 4: UTorosslit.

UToroBelii TecT



3.1.3. MeTronuvecKkue peKOMEHJAANMH 110 OCBOCHHUIO TUCUUIJINHBI.

Ha 3anaTusax mnanupyercst 00CyX/AeHue CIEeIYIOIUX MSATH OJOKOB BOIIPOCOB:

1. Ucmopua cozoanus u nanpasieHusi pazeumus U3BECMHBIX CUCMEM OUHAMUYECKOU
ceomempuu. Asmopckue KOmleKmugvl cozoamenei U OCHO8HAs udeonocus. Bozmoorcnvlie
HAanpasaeHus pazeumus CUucmem OUHAMUYECKOU eoMempuu.

OTOT OJOK MMEET TEOPETUYECKYI0 HaNpaBJIE€HHOCTh M IOCBALIEH HCTOPUM CO3JIaHUS U
sraniam pa3Butuss CJHI. Heob6xoaumo oco0oe BHUMaHUE OOpaTUTh Ha YETHIPE CHUCTEMBI
JMHAMHYECKON I'€OMETPUH U MPOJyMaTh OTBETHI Ha CJIEIYIOIINE BOIPOCHI: a) UCTOPUSI CO3/IaHuUs U
JTanbl Pa3BUTUS BEPCHM OJAHOM U3 caMbIX NEPBbIX CUCTEMbl AMHaMHuueckod reomerpun Cabri
Geometre (®pannwms, 1988 r.); 0) mcTopws co3gaHUS W OSTallbl PA3BUTUS OJHOM M3 CaMbBIX
MOMYJISAPHBIX CHUCTeM auHamuueckoi reomerpun The Geometer’s Sketchpad (pycckosi3prunbIe
Bepcun JKusas reomerpust u JKupas matematuka) (CLLIA, 1989 r.); B) uctopust co3gaHusi U 3Tamsl
pa3BUTHUSI OJHOM U3 CaMbIX HAAEKHBIX cUCTeM auHamuueckod reomerpun GeoNext (I'epmanus,
1999 1); T) WCTOpUS CO3MaHUST W OTalbl Pa3BUTHUS OTEUECTBEHHOM CHUCTEMBI JUHAMHYECKOM
reoMmerpun «I[lmanumerpus 7-9» (Poccus, 2001 r.); a) ucTopusi co3gaHMsl M 3Tanbl Pa3BUTHS
OecriaTHOW MyJIbTHILUIATGOPMEHHON cucTeMbl TuHamuueckoi reomerpun GeoGebra (ABctpus,
2002 r.); €) MeToau4eckre OCOOEHHOCTH CUCTEM AMHAMMYECKONW I€OMETPUU U UX Pa3BUTHE B
HCTOPUM UX BEPCUU.

2. KoncmpykmugHnoele, ucciedo8amenbcKue U GblYUCTUMENbHbIE BO3MONCHOCIU CUCHEM
ounamuveckou zeomempuu. BosmodicHocmu cucmem OUHAMUYECKOU 2eoMempuu no O00y4eHuio
NOUCKY peulenusl 3a0ay, 00KA3amenbCmeay meopem, OpeaHu3ayuu Uccied08amenbcKol U NpOeKmHoU
oessmenbHOCIU.

OTOT OJOK MMEET MPAKTUYECKYIO HAMpPaBIECHHOCTb, U KAXKJ0€ JIEKIMOHHOE 3aHsTHE OyJeT
COIMPOBOXKIATHCS 1a0OPATOPHO-NPAKTUYECKUM 3aHATHEM (BTOPOIl yac) B KOMIIBIOTEPHOM Kilacce ¢
HCIIOJIb30BAHUEM JIMIIEH3UOHHOTO IIPOrpaMMHOTO cpenctBa «oKuBas Maremarukay», Bepcus 5.03.
Heob6xonumo npogymats 00CyxaeHHE TPOOIEMHBIX CUTYaIMil CBSI3aHHBIX C a) KOHCTPYKTUBHBIMU
BO3MOYHOCTSIMU OCHOBHBIX CUCTEM JIMHAMUYECKOM reoMeTpuu; 0) NCIOJIb30BAHUEM IIPU 00YyUEHUU
MaTeMaTUKU BUPTYAJIbHBIX 0a30BbIX U JIOMOJHUTEIBHBIX KOHCTPYKTUBHBIX HHCTPYMEHTOB CHCTEM
JMHAMHYECKONW TeOMETpPHH; B) TEXHOJOIHMEeH CO3/aHUsl B CHCTEMax AMHAMMYECKONW IE€OMETpPHUH
COOCTBEHHBIX KOHCTPYKTHBHBIX HMHCTPYMEHTOB IIOJIb30BaTeisi; TI)  HCCIEHOBATEIbCKUMU
BO3MOXHOCTSIMU CHUCTEM JIMHAMUYECKOM I'€OMETPHUHM; 1) BBIYUCIUTEIbHBIE BO3ZMOXKHOCTH CHCTEM
JMHAMHYECKON T€OMETPHUH; €) BO3MOKHOCTSIMH CUCTEM JAMHAMHUYECKON I'€OMETPHUM 10 0OYYEHHUIO
MOMCKY pelleHus 3agad; k) Bo3MOXHOCTSIMM cHUCTEM JAMHAMUYECKOM T€OMETpUM IO
KOMIIBIOTEPHOMY ~ COIIPOBOXJIECHUIO JOKa3aTeIbCTBA TEOPEM; 3) BO3MOXHOCTAMU CHCTEM
JUHAMHAYECKOW TE€OMETPHUM II0 OPraHU3alU{ HCCIIEN0BATEIBCKONM M IPOEKTHOM JEATEIBHOCTH.
Coznianue coOCTBEHHBIX HHCTPYMEHTOB MOXKHO OPraHU30BaTh 10 CIEAYIOUIUM CXeMaM:
HUncempymenm « Pasnocmoponnuit mpey2onoHuK»:

1. M306pa3um otpe3ok. Beibupaem nncrpyment Ompe3ox.

2. OnauH U3 ero KOHIIOB (JIEBBIM) OTMETUM KakK IIEHTP MOBOpoTa. 3axoauM [Ipeobpazosarus

— Ommemums yeump.

3. IloBepHyTh BTOPOY KOHEIl OTPE3Ka OKOJIO IIEHTpa oBopoTa Ha 60°. Beioeaums mouxy

nosopoma — llpeobpazosanus —Ilosopom — 3adanmnwiii yeon — 60 — Ilosepryme.

4. CoeqMHUTH MOCTPOEHHYIO TOUKY C KOHIIaMH oTpe3ka. BriObupaem nncrpyment Ompesok

Y UCIOJIb3YEM €ro JiBa pasa.

5. Begenunu nocTpoeHHbI PaBHOCTOPOHHUN TpeyroibHUK. IHCTpyMeHnT Cmpernka.

6. Ha neBoii (BepTHKalbHO) IaHEIN HHCTPYMEHTOB BbIOEpEM CaMblii HUKHUM

Wnctpyment Tpeyeonvhuk ¢ mpems 6epmuKaibHbIMU MOYKAMU.

7. 3axonum Coz0amu HO8bI uHcmpymenm — ViMst uHCTpyMeHTa lpasunbHolil 3-y2orvHuK

— OK.

Hnuempymenm « OKpysicnocms no mpem moukam.
1. N300pa3unu Tpu TOUKH, HE JIeXkKallue Ha OJJHOU npsiMoid. Beibupaem uncrpyment Touxa.



2. CoenpuHsieM IBE TOUKH OTpe3kaMu. BeiOupaem uacTpymMeHT Ompe3ok.

3. Haxoaum cepenunbl oTpe3koB. 3axoaum [locmpoenus — Cepedurui.

4. CTpouM cepeMHHbIN NEePIEHAUKYISIP K IEPBOMY OTPE3KY: MOJACBETUM IE€PBBIA OTPE30K

U €ro cepeqiuny, 3axoaumM [locmpoenus — llepnenouxynsp.

5. AHaJOTUYHO CTPOUM CEPEAMHHBIN NEPIIEHIUKYIISIP KO BTOPOMY OTPE3KY.

6. CtpouM 0O01IyI0 TOUKY CEPEIMHHBIX EPIIEHIUKYIISPOB.

7. CTpouM OKPY>KHOCTB C IIEHTPOM B TIOCTPOSHHOM TOYKE U MPOXOISAIICH yepes To0yio 13

TPEX TaHHBIX TOYEK.

8. CrpsiueM Bce IpsiMbI€ U OTpe3ku uepTexa (Ilooceemumsb npsimovle u ompesku — Buo —

Cnpamams 06vexmyl), OCTAaBUM JIMILIb TPU UCXOJAHBIE TOUKU, OKPYKHOCTh U €€ LIEHTD.

9. Beinenum octasmmecs: 00bekTsl. UHCTpyMeHT Cmpenka.

10. Ha manenu uacTpymMeHTOB BeiOepeM UHCTpyMeHT TpeyeonvHuk ¢ mpems

8EPMUKATLHBIMU MOYKAMU.

11. 3axomum Cozoams Hogwlt uncmpymenm — Vmst uHCTpyMeHTa OKpYsHcHOCIb NO mMpem

moukam — OK.

3. Iloocomoska yuawuxcs K U3YYeHUl0 NIAHUMEMPUU C UCNOIb30GAHUEM CUCTEM
ounamudeckou ceomempuu. Bozmooxcnocmu cucmem Ounamuueckou ceomempuu npu U3yYyeHuu
Mempu4eckux U KOHCMPYKMUBHBIX CB0UCME ¢huayp HaA NIOCKOCMU, O8UNCEHUU U nooooull
NJIOCKOCMU, 8eKMOPHO20 U KOOPOUHAMHO20 MEMOO08, NPU peueHUul MHO208APUAHMHbBIX 3a0aY, NpU
n0020MosKe K 20Cy0apCmeenHol Umo2080u ammecmayuu.

OToT OJOK TaKKe MMEET IMPaKTUYECKYI0 HaIPaBJIEHHOCTb, U BCE ayJUTOPHBIE 3aHSITHS
(cormacHo yuyeOHOMY IUTaHYy — 3TO JICKIIMU) OYyAYT COMPOBOXKIATHCS J1A0OPATOPHO-TIPAKTUIECKAM
3aHATHEM (BTOPOM yac JIEKIIMHM) B KOMIIBIOTEPHOM KJIacC€ C HCIOJIb30BAHUEM JIMLIEH3MOHHOTO
nmporpaMMHOro cpeactBa <« KuBas Marematuka», Bepcuss 5.03. HeoOxomummo mnpomymarhb
0o0cyxeHre TPOOJIEMHBIX CHUTYallMid CBSI3aHHBIX C a) MOATOTOBKOW ydamuxcs 5-6 KJIaccoB K
U3YYECHHUIO IUIAHMUMETPUM C  HCIOJIb30BAaHMEM CHCTEM JIMHAMHUYECKOW TeomeTpuu, 0)
BO3MOXHOCTSIMU CHCTEM JMHAMUYECKOW T€OMETPUU MpPHU H3yYEHUU CBOWCTB MApPAIIIEIbHBIX U
MEPIEeHIUKYIAPHBIX MPSAMbBIX Ha IUIOCKOCTH; B) CO3/IaHUEM BUPTYAJIbHBIX I'€OMETPHUUECKUX MECT
TOYEK; I') BO3MOXKHOCTSMHM CHCTEM IUHAMUYECKONW I€OMETPUM NpPU HU3YYEHHUU TPEYroJIbHUKOB U
IJIOCKMX MHOTOYI'OJIbHUKOB; /1) BOBMOKHOCTSIMU CUCTEM AMHAMMUYECKON F€OMETPHUU MPU U3YYEHUU
CBOMCTB OKPY)KHOCTM M Kpyra; €) IOJArOTOBKOM Ydaluxcsi K H3YYEHHIO CTEPEOMETPUU C
HCII0JIb30BAHUEM CHUCTEM TUHAMUYECKOW M€OMETPHH; 5K) BO3MOXKHOCTSIMU CUCTEM JTMHAMUYECKOU
Tr€OMETPUH IPU M3YYEHUH METPUUECKUX CBOMCTB MPOCTPAHCTBEHHBIX (UIYP; 3) BO3MOXKHOCTAMHU
CUCTEM JIMHAMUYECKOM reOMETPHUH NP PELUICHUH 3a/1a4 MOBBIIIEHHON CI0HOCTH, MPU MOJATOTOBKE
K €IMHOMY T'OCYJJapCTBEHHOMY HK3aMEHY.

[TocTpoenne BuptyasnbHbiXx I MT MOXKHO IPOBOIUTH IO CIEAYIOLIEH CXEME:

Ilocmpoums MHOMICECMBO MOUEK, U3 KOMOPLIX OAHHBIN OMPE30K BUOEH NOO OAHHBIM Y2TI0M.
Co3z0amb coomsemcmayowuti coOOCMEEHHbIN UHCIMPYMEHM.

. U306pa3um otpe3ok AB u yron CDE (B Buge nByx orpe3ko CD u DE).

. [Toctpoum ya AB u otpe3ok CE.

. Ha myue AB otnoxum otpe3ok AF paBablii oTpe3ky DE.

. [loctpoum okpyx’HOCTb ¢ IeHTpoM A u paauyca CD.

. Hoctpoum okpyxHocTsb ¢ nuentpoM F u paguyca CE.

. loctpoum oany u3 Touek nepeceueHust G IByX OKpyKHOCTEH.

. Hoctpoum otpe3ok AG.

. Hoctpoum nepnenaukynsp a k orpe3ky AG, npoxoasiuii uepes A.

9. [locTpoum cepeAMHHBIN NepneHAUKYISIp b kK oTpe3ky AB.

10. INoctpoum Touky O nepeceueHus NpsIMbIX a U b.

11. [TocTpoum yry OKpy>KHOCTH C IIEHTpOM B Touke O U KOHIIaMH B TOuKax A u B,
pacrosioKeHHyo ¢ Toukoi O 1Mo pa3Hble CTOPOHBI OTHOCUTENBHO AB. Boidensem chauana mouky
O, 3amem KoHybl ompeska AB mak, umobwl 0ye 6bL1a OpueHmuposana NPOMuE OBUNCEHUSL YACOBOU
cmpenku. 3axonum [locmpoenus — [[yea na okpyscnocmu.

0N DN W~



12. Oto6paxkaem Touky O oTHOCUTENBHO 0Tpe3ka AB. Beinenum AB — Ilpeobpazosanus
— Ommemums ocv cummempuu. Beinenum O — [Ipeobpaszosanuss — Cummempus.

13. CtpouM cummeTpruyHyI0 oTHOCUTENbHO AB ayry (kak u B 1. 11).

14. CripstueM Bce JTMHMM U TOYKHU KpoMe UCXOJHBIX oTpe3ka AB, yrina CDE u nocTpoeHHbIX
1yr (BOCBMEPKN).

15. Co3nanuM COOTBETCTBYIOIIMM HHCTPYMEHT.

4. Ilpumenenue cucmem OUHAMUYECKOU 2eoMempuu npu oOyyeHuu 6axKaniaepos peuieHuro
3a0ay Ha nocmpoeHue, AHATUMUYECKOU 2eoMempuu, ceolucmeam ueyp Ha NIOCKOCMU U 8
npocmpancmee, npu peuwieHuu 3a0a4 NOSbIUEHHOU CoXCHOCmuU. H3yuenue Oeudicenuti, noooout,
appunnblx U NPOEKMUBHLIX NPeodPA308aHUL, A MAKHCE UHBEPCUlI C UCNOIb308AHUEM CUCHEM
OUHAMUYECKOU 2eoMempuu, 6 mMOM YUCIe C UCNONb308AHUEM BO3MONCHOCMU CO30A8aNMb
cobcmeeHuvle uncmpymenmol. Mcnonv3osanue cucmem OUHAMUYECKOU 2eoMempuu npu o0y4enuu
NPOEKMUBHOU 2eoMempul.

DTOT OJIOK MMEET NPaKTUYECKYIO0 HAIPaBICHHOCTb, M BCE AYIAMTOPHBIC 3aHATUS OyIyT
COIIPOBOXKIATHCS JTAOOPATOPHO-TIPAKTUIECKAM 3aHATHEM (BTOPOHM Yac JIEKIIMH) B KOMITBIOTEPHOM
KJIaCCE€ C HCIOJb30BAaHUEM IMPOrpaMMHBIX cpeacTB <«JKuBas maremartuka», Bepcus 5.03 wu
«GeoGebray. HeobOxomumo mpomymaTth oOCyXAeHHE NPOOJIEMHBIX CHUTYyallMil CBS3aHHBIX C Q)
MIPUMEHEHHEM CHCTEM JAMHAMHUYECKOW IeoMeTpuu MpHu oOydeHHH OakajlaBpOB PELIEHUIO 3a/ad Ha
MOCTPOCHHE, aHATUTUYECKON TeoMeTpHr; 0) MCIOIh30BAHUEM CHCTEM IMHAMUYECKOH T'€OMETpPHH
KaK CpeACTBa CaMOKOHTpoJiE Ipu oOOydyeHHMH OakajaBpOB pEIICHUI0 IUIAHUMETPUYECKUX H
CTEpEOMETPUYECKUX 3a/ay; B) pEIIEHWEM 3aJad Ha IOCTPOECHUE LUPKYJIeM U JIMHEUKOU
anreOpanyeckuM  METOJIOM C  HCIOJIb30BAHHEM  BO3MOXHOCTHU  CO3JaBaTh COOCTBEHHBIE
MHCTPYMEHTBI B CUCTEME JUHAMHYECKON reoMeTpuH; I') o0ydeHreM ap(GUHHBIM MIPeoOpa3oBaHUIM
C HCIOJB30BAaHUEM CHCTEM JUHAMUYECKOW TI€OMETpPUM, B TOM YHCIE C HCIHOJb30BaHUEM
BO3MOXHOCTH  CO3/1aBaTh  COOCTBEHHbIE€ = HMHCTPYMEHTBI; J) OOy4YeHHUEM  IPOEKTHUBHBIM
npeoOpa3oBaHMUsIM C HCIOJB30BAHUEM CHUCTEM JIUHAMHYECKONW TIE€OMETpUU, B TOM YHCIE C
HCII0JIb30BAHUEM BO3MOXKHOCTHU CO3/]aBaTh COOCTBEHHbIE HHCTPYMEHTHI; €) 00yueHHUEM HHBEPCHBIM
npeoOpa3oBaHUsIM C HCIOJB30BAHUEM CHUCTEM JUHAMHYECKOW TIE€OMETpUH, B TOM YHCIE C
WCTIOJIb30BAHNEM BO3MOYKHOCTH CO3J/IaBaTh COOCTBEHHBIE HHCTPYMEHTHI; JK) IIPUMEHEHUEM CHUCTEM
JUHAMHAYECKOW F€OMETPHH NPU N3YYEHUHU CBOMCTB ITPOEKTUBHOM IIJIOCKOCTH.

[IpakTyeckue 3aHATUS MO U3YYEHHUIO F€OMETPUYECKUX MpeoOpa3oBaHUi Mperosaraercs
IIPOBOJUTH 110 CXEME, KOTOPYIO IPOUJLUTIOCTPUPYEM Ha CIIEAYIOUIEM IpUMEpeE:
3a0amv  napannenvuvili  nepeHoc  HekomopuiM — eekmopom. Ilocmpoums  obpaz  mouku.
DKcnepumenmanbHo nPoepPUmMs, YMo: 86eKMOp — OBUNCEHUE, OMPE30K 0MOoOpaMICaemcs Ha PasHbllL
OmMpe30K, 4embvlpexy201bHUK — Had PAGHbLU YemblPEXY20IbHUK, Y20l — HA PABHbLL Y201, OKPYICHOCHIb
— HA PABHYIO OKPYIHCHOCHIb.

1. U306pa3zum Bektop AB (60ocnonwvzyemcs uncmpymenmom «Bexkmop» usz gpaiina «06-
Cucmemul koopounam, eekmopwl u cmpenkuy nanku Uncmpymenmol Kueoti Mamemamuxu om
Sticker’a, moocno camomy cozoams 6 ceoem ¢hatiie aHAI0SUYHBLIL UHCIMPYMEHN).

2. 3aganuM mapalienbHbIN niepeHoc Ha BekTop AB (Ommemums cnavana mouky A, 3amem
B — Ilpeobpazosanus — Ommemums 6eKmop).

3. [locTpoum npousBoJibHYIO TOUKY C.

4. Tloctpoum o6paz C' touku C npu mnepeHoce Ha Bekrop AB (Ommemums C —
IIpeobpazosanua — Ilapannenvruiii neperoc...), coenuaum C u ee 00pa3 MyHKTUPHBIM OTPE3KOM.

5. Ilo anamoruu c¢ Toukod C MOCTpPOUM Mapy COOTBETCTBEHHbIX Touek D u D', Toxe
COCJIMHUM UX ITYHKTHPHBIM OTPE3KOM.

6. Haiinem paccrosinne mexay napoit Touek C u D u napoit Touek C' u D' (M3mepenus —
Paccmosnue), skcnepuMeHTanbHO MPOBEPUM, YTO HalIEHHbIE pPAcCTOSHUS paBHBI (cocmasbme
maoauyy 0Nl pA3IUYHBIX 3HAYEHUL PACCMOSAHUN, USMeHss 01 d9mo2o noaodicenus moyek C u D),
MIPOMJUTIOCTPUPOBATIM  CXEMY Jl0Ka3zareiabCcTBa 3TOro (akra (okpacunu coomeemcmesyrouuil
yemuipéxyzonvrux CC'D'D u doxazanu, umo on — napannenocpamm). Y Opajid OKpacky.



7. N300pa3unu npousBoJibHbIM oTpe3ok EF, momectunu Ha Hero Touky C ([lodceemunu
mouky u ompezok — Illpaska — Ilomecmums ob6vexm Touka na ob6vekm Ompe30kK), 3a7anu JUis
touku C anumaumio (/Ipaska — Knonkxu — Anumayus). 3aganu ana C' onuuto Ocmasname cieo
MOYKU.

8. Hoctpownu otpe3ok EF no wersipéxyronpanka EFGH. «Cuasmu» touky C ¢ otpeska EF
(Ilooceemunu mouxy u ompezox — Ilpaska — Ocsobooumsv obvekm Touka om o0Ovexma
Ompesok), okpacuinu detbipexyroibHnk EFGH, momectnmn C Ha 4eThIpeXyroiabHUK (nooceemunu
OKDACKY 4emulpexy2onbHuKka, ommemunu mouxy — Ilpaska — Ilomecmumv obvexm Touka Ha
obvekm  Yemvipexy2onibHuk),  yOCIWINCh, YTO  YETBHIPEXYTOJBHUK  OToOpakaercs  Ha
YeThIPEXYTOJIbHUK (07151 9mo2o akmusuposanu khonky Anumayus mouku C).

9. IIpoBepuin, 4yTO MOCTPOEHHBINH 00pa3 YEThIPEXYroJIbHUKA paBeH IpooOpa3y. s atoro
nocTpowin oOpa3 uerbipéxyroibHuka B Buge I'MT (nooceemunu C u C' — I[locmpoenus —
2eomempuyeckoe mMecmo mouek), CTepiu cienpl, cHsim ¢ touku C' onuuio Ocmasnames cneo
mouku. «llourpanu» BepmnHaMu ueTblpéxyronbHuka ABCD. [loctpounu o0pa3bl BeplIMH
yerbipéxyroiibiuka ABCD (nodceemunu eepuiunvt uemvlpexy2onvhuka, HAwau ux oopaszvl npu
neperoce Ha 6éekmop AB), TPOBEPWIIH, YTO YIJIbI YETHIPEXYrOJHbHUKOB IMPH COOTBETCTBYIOUINX
BepmnHax, Harpumep 1ipu E u E', paBusbl (nanka Uzmepenus).

10. ITocTpouTh OKpPYXHOCTh, IOMECTUTh Ha Hee TOYKY D, 3amarh Uisi HEEe aHMMAIUIO,
noHabmoaaTh 3a 06pasom Touku D, moctpouts I'MT.

11. Ilpu oOy4yeHUM CTApUIEKIACCHUKOB WM CTYJIEHTOB BY3a MOXHO pPacCMOTPETh C
MOMOIIBIKO BU3YaJIbHBIX BO3MOKHOCTEN KM KOMIO3MLMIO JIBYX MEPEHOCOB, MPOUJUTIOCTPUPOBATH
TO, YTO Takas KOMIIO3WIUS TPEACTaBiIsieT co0O0i CHOBa MapalUIeNbHBIA TepeHoc (nocmpoums
emopoti eekmop MN, nocmpoums oopaz E'"F"G"H" uemwvipexyzonvnuxa E'F'G'H' noo oeiicmeuem
gexkmopa MN, cnpogsoyupoeamsv cmyoenmos Ha 3A6e00MO HEBEPHYIO 2UNomesy: KOMNO3IUYUsL
3a0aemcs nepenocom Ha eekmop AN (npu pasnuunvix mouxax B u M)). Ilokasatb, yTo s
CTIPaBEIIIMBOCTH ATOM TMNIOTE3bI HEOOXOIMMO, YTOOBI KOHEII IIEPBOT0 U HAYAJIO BTOPOTO BEKTOPOB-
OTPE3KOB OBLIA COBMENIEHHI (C030amb KHONKY).

5. Ilpumenenue cucmem OuHAMUYECKOU 2eOMempuu Npu O0OVYEHUU MA2UCMPAHMO8
oucyunaunam  «Mnopmayuonnvle  mexuonocuu 6  WKOILHOM — Kypce — MamemMamuKkuy,
«HUnugpopmayuonnvie mexnonocuu 6 xypce aneeopuvly, «Hngopmayuonnuvie mexnonocuu 6 Kypce
eceomempuuy, « Komnvromeprnoe conpogooicoenue pewienust OMUMRUAOHBIX 3A0aY».

OTOT OJIOK MMEET MNPAaKTUYECKYH0 HaIlpaBJICHHOCTb, W JIEKIUU OYyIyT COMPOBOKIATHCS
1a00paTOPHO-TIPAKTUYECKUMHU  3aHSATUSAMHA B KOMITBIOTEPHOM KJIACC€ C  HCIIOJIb30BaHUEM
porpaMMHbIX cpelactB «KuBas wmatematukay, Bepcust 5.03 u «GeoGebray. Heobxoaumo
IpoayMaTh OOCYXIEHHE TPOOIEMHBIX CHUTYyalldii CBS3aHHBIX C a) MPUMEHEHHEM CHCTEM
JMHAMUYECKOH TeoMeTpud TNpu OOy4eHWH MarucTpaHToB aucuuiummHe «HpOpMannoHHbIE
TEXHOJIOTUM B IIKOJBHOM Kypce MaTeMaTUKW»; O) NpUMEHEHHEM CHUCTeM JIHHAMHUYECKON
TeOMETPUH MPH OOYYEHUN MAaruCTPaHTOB aAuciUIUInHEe «H(pOpMalMOHHBIE TEXHOJIOTHH B Kypce
TC€OMETPUI»; B) NMPUMEHEHHEM CHUCTEM JIMHAMHYECKOW T€OMETPUH NMPH OOYYECHHH MarucCTPaHTOB
mucuuiuinHe «KoMIbIOTEpHOE CONTPOBOXKACHUE PEIICHUS OJUMITHAIHBIX 3a/1a9).

PesynmpraThl Bcex BHUIOB y4eOHOW IEATENBHOCTH CTYIEHTOB OIICHWBAIOTCS PEUTHHTOBBIMHU
Oammamu. B xakqoM Moyle onpenenseTcsi MUHIMAaJIbHOE ¥ MaKCHMAaIbHOE KOJMYECTBO OalIoB.
CyMMa MakCUMaIIBHBIX 0ajuTOB 10 BceM MOIyisiM paBHsercs: 100%-HOMYy YCBOCHHIO MaTepHaa.
MuHHMaIbHOE KOJMYECTBO 0AJUIOB B KAXKJOM MOJYJIE SBIISICTCS 00S3aTEIBHBIM M HE MOXET OBITH
3aMEHEHO HabopoM OauloB B JPYruX MOAYIAX, [ TOJMy4eHUs MOJIOKUTEIFHOW OICHKH
HeoOxouMo HalOpath He MeHee 60 % 0aioB, NIPEeAyCMOTPEHHBIX M0 JAUCHUUILUIMHE (IIPU YCIOBUU
Habopa Bcex o0s3aTenbHBIX MUHUMAJIbHBIX 0ayuioB). [lepeBos OayijioB B akaJieMHUYECKYIO OIICHKY
OCYIIECTBIISIETCS TIO CICAYIOIICH CXeMme: OIleHKa «YyIOBJIETBOpHUTENbHO» 60— 72 % 0amios,
«xopomo» 73 — 86 % OamioB, «ominyHO» 87 — 100 % OamioB CyMMa MUHUMAaIbHBIX I'PaHULL

JMATIa30HOB BCEX MUCIUIUIMHAPHBIX MOYJIEH TOHKHA cOCTaBisATh 60 % 0amioB, a MaKCUMaIbHBIX
— 100 % 06annos.



3.2. KoMnoHeHThI MOHMTOPUHIA Y4€OHBIX JOCTHKEHUH
3.2.1. Texnosoru4eckasi KapTa peMTHHIa TUCHMILTHHbI

«CucTeMbl TUHAMUYECKON TEOMETPUH B MATEMAaTUYECKOM 00Opa30BaHUN
Hamnpasnenue noarorosku: 44.06.01 O6pa3oBanue u megarornieckue HayKu
Hamnpasnennocts (ipoduiib) o6pazoBatenbHON porpaMMbl « Teopust 1 METoIMKa 00ydeHUs U
BOCITUTaHUS (MaTeMaTHKa)»

Kpanuduxanus (crenens): Mccnenoparens. [IpenoaBarens-uccienoBarens

(HarpaBJIEHUE ¥ YPOBEHb IOArOTOBKH, MK (P, MPoduIb)
0 3a049HOM (popmam 0OydeHHs

(yKa)Kme tdhopmy oOyueHws)

BXOJITHOW MOJIYJIb
(mpoBepKa «OCTAaTOYHbBIX» 3HAHUH M0 paHee N3YUYEHHBIM CMEKHBIM JTUCIUILIMHAM )
®opma paboThl KonunuaectBo 6amioB 5 %
min max
CobecenoBanue 0 5
Hroro 0 5

BA30BBIN MOJIYJIb Ne 1 Boamoxkuoctn CJIT npu o0y4eHnu MaTeMaTHKe.

dopma paboThI* KommuectBo 6amtos 30 %
min max
TeKyH_IaSI pa60Ta I'pynmnoras pabota (MIPOEKT) 1 1
Jlokman 2 2
Paspabotka npe3eHTaNH 1
JOKTa/1a 2
CocraBicHue 2
JIOTIOJTHUTEIHHOMN
oubnuorpaduu 2
0630p TIEPUOTUKH 1 2
CocraBiicHHE TECTOB H 2
BOIPOCOB-CY’KICHUIH 2
WupuBuayansHOE JOMAIIHEE 1
3aaHue 2
[Tucemennas pabora 2
(ayautopHas) 2
[IpoMexXyTOUHBIN | 3a4eT 1o pybexHOMYy 8 15
peifTHHr- KOHTpoito Moryiist Nel
KOHTPOJIb
Hroro 20 30

BA30BBIN MOJIYJIb Ne 2 CucTeMbl JHHAMHYECKOH TeOMeTPHH KaK CPEACTBO 00ydeHHU st
MaTeMAaTHKe B CPeJHEeH HIKoJIe.

®opma paboThl Konunuaectso 6amnos 40 %

min max

Texymas pabota | I'pynmosas paGora (mpoekr)

Hoxman

- | DN | it
N DN |

PaspaboTka npe3eHTauu




JOKJajga

CocraBiienue 1
JIOTIOJTHUTEIbHOM
oubnmorpadun

00630p epHOANKH

CocraBileHHE TECTOB U
BOIIPOCOB-CYKJECHUI

WNHnuBuayanbHOE fOMaNIHEe
3a/laHue

— D[ ek |

[MuceMmenHast pabota
(ayautopHas)

NN (NN

[IpoMexXyTOUHBIN | 3a4eT 1o pybexHOMYy 10 20
pEHTHHT - KOHTpOITI0 MOTyJist Ne2

KOHTPOJIb

Utoro 20 35

BA30BBIN MOJYJIb Ne 3 CAT kak CpeCTBO 00y4YeHHsI MATEMATHKE B BbICIIEH IIKOJIE.

®dopma paboThr* KonunuectBo 6amios 30 %
min max
Tekymas pa60Ta I'pynmoBast pabota (IIpoeKT) 1 1
Jlokman 2 2
PaspaboTka npe3eHTanNH 1
NoKIaa 2
CocraBnenue 2
JIOTIOJTHUTENIHbHOU
oubnrorpapuu 2
0630p TIEPUOIUKH 1 2
CocraBneHne TeCToB U 2
BOIPOCOB-CYKICHHiA 2
HNupuBuayansHOE JOMAIIHEES 1
3a7aHue 2
[Tucemennas pabora 2
(ayautopHas) 2
[IpoMexXyTOUHBIN | 3a4eT 1o pybexHOMYy 8 15
peifTHHr- KOHTPOJTIO0 MOy Ne3
KOHTPOJIb
Hroro 20 30
OO011ee KoIMUecTBO 0aJUIOB 110 JUCIUILINHE min max

(10 UTOTaM M3ydEeHUs BCEX MOIYJIEH ) 60 100




MHWHUCTEPCTBO IMPOCBEIEHUSI POCCUIICKOM ®EJEPALIUN

denepanbHOE TOCyIapCTBEHHOE OFOHKETHOE 00pa30BaTEIbHOE YUPEKICHIE BBICIIIETO
oOpaszoBaHus

KpacHosipckuii rocy1apcTBeHHBIN MeaArorn4ecKuii yHUBEepCUTeT
um. B.I1. AcradpbeBar»

Kadenpa-pazpaboTuuk: MaTeMaTHKH U METOAUKHA O0y4YCHHUS MaTeMaTUKH

YTBEPXJIEHO OOBPEHO
Ha 3acellaHuu Kadeapbl Ha 3ace/laHUU Hay4YHO-METOJIMYECKOI'0 COBETa
ITpoTokom Ne 8 CIEUAILHOCTH (HAMpaBJICHUS MTOATOTOBKH )
oT «12» mas 2021 IIpotokon Ne 7
3aB. kap. MuMOM Ot 21 wmas 2021

JL.B. lllkepuna  IIpeacenarens HMC ~ C.B. bopTHOBCKHIA

Q// 7//4¢/£)
®OH/I OHIEHOYHbBIX CPEACTB

IJIA IIPOBEACHUS TCKYIICTO KOHTPOJIA U HpOMC)KYTO‘IHOﬁ arTTeCTalluu 06yqa}om14xc;1
110 AU CIUITIIMHC

CHUCTEMBI JMHAMHWYECKON TEOMETPUH
B MATEMATHUYECKOM OBPA30OBAHUN

Hamnpasnenne noarotosku: 44.06.01 «O06pa3zoBaHue U Meaarorudeckue HayKu»
HanpasnenHocts (mpoduiib) o6pazoBatesibHOM mporpammbl « Teopus u MeToIuka
o0Oy4eHUs U BOCTIUTaHUs (MaTeMaTHKA)»

Keamuduxanus (crenens) — MccnenoBatens. [IpenonaBarens-uccienoBareib

/ Maiiep B.P.,
CocTaBuUTEND: / Gif npodeccop, npodeccop kah. MuMOM

Kpacnosipck 2021



IKCIHHEPTHOE 3AK/IIOYEHUE HA ®OH/I OHEHOYHbBIX CPEJICTB

[IpencraBnennsiii  ¢oua oneHouHblx cpeacts  (DOC) pazpaboran B
COOTBETCTBHH € TpeOOBaHUSIMU U OCHOBHbIMU nojoxeHusmu GI'OC BO (Yposenb
BeIcIIer0 oOpa3oBaHusA. [loAroroBka KajapoB BbICIIEH KBaIU(pUKALMH) IO
HanpasieHuto noaroroBku 44.06.01. Ilexarornueckoe odpazoBanue. Kpanupuxanus
— Hccnenosarens. [lpenonaBarenb-ucciaeaoBaresib; OCHOBHOM mpodeccroHaabHON
o0Opa3oBaTeIbHON MPOrpaMMOl BBICIIETO0 0Opa30BaHUS — MPOrPaMMOM MOATOTOBKU
HAay4HO-TIeIarOTMYeCKUX KaJpoB B acnupaHType. HampaBnenue mnmoAroToBKU
44.06.01«O0pa3oBanue W Tneparormueckue Hayku». IIporpamMma mMOATrOTOBKU
«Teopust u meronuka oOyudeHus W BocnuTaHus (MatemMartuka)». KBamuduxanus:
Uccnenosarens. IlpenonaBarenb-uccienoBarenb; llonoxennem o ¢GopMHpoBaHUU
dboHa  OUEHOYHBIX CPEACTB  JJs  TEKYIIEro  KOHTPOJS  YCIEBaeMOCTH,
MPOMEKYTOUYHOM M HTOTOBOM aTTecTallMy OO0y4alolmuXcsi Mo 00pa3oBaTelIbHbIM
porpaMmaM BBICHIETO 00pa3oBaHUs — MporpamMmaM OakallaBpuara, MporpaMmmam
CHEeIUANNTeTa, MporpaMMaM MarucTparyphl, MporpaMmaM MOATOTOBKHM Hay4HO-
MeJarortyeckux KaJpoB B aclUpaHType B (eaepantbHOM TOCYAapCTBEHHOM
OIOIKETHOM yupexxJeHun  Bbicuiero  oOpazoBanusi  «KpacHospckuii
roCy/IapCTBeHHbIM Temarornueckuit ynusepcuteT um. B.IL. AcrtadbeBa u ero
bunmnanax.

ABTOpPOM TIpEJCTaBJI€H MepeueHb KOMIETEHIUH C yKa3aHUeM DJTaloB HX
dbopMHpoBaHUsL B TMpollecce H3YYEeHHs] AUCHMIUIMHBI «CHUCTEMBbl JUHAMUYECKOU
reOMEeTpud B MaTeMaTHYeCKOM  00pa3oBaHUM».  JTanbl  (POPMUPOBAHUSA
(OpMEHTHUPOBOYHBIH, KOIHUTHBHBIH, MIPAKCUOJIOTHUECKUH, pedIeKCUBHO-
OLICHOYHBIN) TMpejcTaBieHbl B BHUJe HHGOPMATUBHOW TaOMUIBI, KOTOpas MdaeT
yKa3aHHs Ha CPEICTBA MU3MEPEHMs ONPEEICHHBIX KOMIIETEHIIMA Ha KaXKOM JTarle.
@DOHJIbI OLICHOYHBIX CPEICTB BKJIIOYAIOT: BOMPOCHI K COOECEIOBAHUIO MO BXOJAHOMY
MOJIYIIO, TEMATUKY JOKJIaJ0B, BOIPOCHI K 3a4ETy M0 PYyOEKHOMY KOHTPOJIIO KaKI0TO
u3 TpEX MoayJieH, 0000IeHHYIO TeMaTuKy auaakTudeckux GSP-¢aiinos, BOIpock! K
HK3aMEHY.

JlJist BceX OLEHOYHBIX CPEACTB pa3paboTaHa clelHalbHas KapTa ¢ OMMCaHUEM
noKasarejieil OLIEHKM YpPOBHA C(POPMUPOBAHHOCTH KOMIIETEHIMH 10 KaXKIOMY
kputeputo. [IpuBeneHa nHTepBasibHAs 1IKajla O0aUIbHON OLIEHKH C(POPMUPOBAHHOCTH
KOMITIETEHIIUU aCIIUPAHTOB C MEPEBOJOM B TPAULIMOHHYIO OTMETKY.

[IpuBoaUTCS ONMHUCAHKUE CTPYKTYPHO-COJIEPKATEIBHOIO CcOCTaBa (POPMUPYEMBIX
KOMIIETEHUIMA  HAa  OCHOBE  MPEUIOKEHHOTO  MHTErpaTUBHOTO  MOAXOJA,
0a3upyIOIIEerocss Ha M3BECTHBIX IMOJOKEHUSX O CTPYKTYPHUPOBAHUM KOMIIETEHLUH,

CIOCOOHOCTM ¥ TOTOBHOCTH. YPOBHH C(HOPMUPOBAHHOCTH  KOMIETEHIUU



OTIpEJICNICHbl, MCXO/sl U3 TOJHOTHI MPOSBICHUS ACHMUPAHTOM XapaKTePUCTUUYECKHUX
IoKasaresen.

Pa3zpabotannsiit B.P. Maitepom ®OC 1151 mpoBeieHUsT TEKYIIETO KOHTPOJS U
MPOMEXKYTOUHOM  arrectanMu  OOydyaromuxcss 1o  gucuuiuinHe  «CHCTeMBI
JUHAMUYECKON TeoOMeTpuu B MaTeMaTH4yeckoM oOpazoBanun» HanpasneHnue
noarotoBku 44.06.01 «OOpa3zoBanue u mnenaroruyeckue Hayku» «Teopus u
MeToauKa OoO0yueHMss ©W  BocnuTaHus  (Marematuka)»  Kpamudukamus —
HccnenoBarelns. [IpenogaBarenb-nCCiIe10BATEND SABIIAETCS JIOCTaTOYHO
000OCHOBaHHBIM, COBPEMEHHBIM U PE3YJIbTaTUBHBIM HHCTPYMEHTOM H3MEPEHHS U
OLICHMBAHUSl YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHLMU aclHUpaHTOB B Qopmare
®I'OC u BHoJiHE MOXKET Pe3yIbTaTUBHO MCIIOJIb30BATHCS MO €r0 HA3HAYCHHUIO.

[Tpodeccop Cubupckoro
(beneparbHOrO YHUBEPCUTETA,
JOKTOpP TEAaroruaeckux HayK,
npodeccop

[IepmuéBa B.A.



1. Haznavenune ¢goHIa OLEHOYHBIX CPEACTB.
1.1. Heabr cozganuss ®OC pucuuminHbl «CUCTEMBI TMHAMUYECKON T€OMETPUHU B
MaTeMaTH4eCKOM OOpa30BaHUMY SIBIAETCS YCTAHOBIICHHE COOTBETCTBHUSI YUEOHBIX
JTOCTH)KCHUH 3allJIAHUPOBAHHBIM PE3yJibTaTaM OO0y4eHHs ¥ TpeOOBaHUSIM OCHOBHOM
npodeccuoHalbHOW  00pa30oBaTeNbHOM  TMpOrpaMMbl, paboueid  MporpaMmbl
JTACHMITINHEL
1.2. ®OC no pucuuruinHe «CUCTEMBI JUHAMUYECKONH FeOMETPUU B MaTEeMaTHYECKOM
00pa3oBaHUN» PEIIACT 3aAAYU:
- OlEHKa YypoBHSI CHOPMUPOBAHHOCTH  KOMIIETCHIIUN, XapaKTEPU3YIOIIUX
CIOCOOHOCTDH BBIMTYCKHUKA K BBITIOJTHEHUIO BUI0B MPO(HECCUOHATBHOMN eI TeIIbHOCTH
no kBanupukanuu «lIpemnogaBaTenb-ucciaeaOBaTENbY), OCBOEHHBIX B Mpoliecce
W3YUYEHUS TaHHOW TUCIUIUINHBI,
- OlEHKa YypoBHSI CHOPMUPOBAHHOCTH  KOMIIETCHIIUN,  XapaKTEPU3YIOIIUX
CITOCOOHOCTDH BBIMTYCKHUKA K BBITIOJTHEHUIO BUI0B MPO(HECCUOHATBHOMN eI TeIIbHOCTH
no kBanuduxanuu «VccienopaTenb», OCBOCHHBIX B MPOIECCEe H3YUYCHUS JTaHHOM
JTACHMITINHEL
1.3. ®OC pa3padoTaH Ha OCHOBAHMH HOPMATHBHBIX JOKYMEHTOB:
- (denepasbHOTO TOCYAApPCTBEHHOrO 0O0pa30BaTENIBLHOTO CTaHJApPTa BBICIIETO

oOpa3zoBanusa (YpoBeHb BeIciIiero oOpa3oBaHus. [lonroToBka KaJapoB BbICIIEH
kBanMpukanmm) 1O HampasieHuto noarotoBku 44.06.01. Ilemaroruueckoe
oOpazoBanue. Kpamudukauus — Uccnenosarens. [IpenogaBarens-uccienoBareb;

- OCHOBHOM mpogecCHOHAIbHOW  00pa3oBaTeNbHOW  MPOTPAaMMBbI  BBICHIETO
oOpa3oBaHUs — TPOrpaMMbl TOJATOTOBKM HAy4YHO-NIEAAroruueckux KaJpoB B
acriupantype. Hanpasnenue noarorosku 44.06.01«O0pa3oBaHue U MeIaroruyeckue
Hayku». IIporpamma moaroroBku «Teopust u Meronuka oOy4eHHs M BOCHUTAHUS
(matematuka)y». KBanudukauus: Uccnenosarens. [IpenogaBarens-uccienoBareb;

- [lonosxxenus o popmupoBanuu GoHAA OUEHOUYHBIX CPEJICTB JIJISl TEKYIIETO KOHTPOIS
yCIIEBAEMOCTH, TPOMEXYTOYHOM UM HTOrOBOM aTTecTallud OO0ydYaroIMXCsA IO
oOpa3zoBaTelbHBIM  MpOTpaMMaM  BBICIIETO  00pa3oBaHUs —  [porpammam
OakanaBpuaTta, mOporpaMmaMm  CHElHAJIUTETa, MpOorpaMMaM  MarucTparyphl,
porpaMMaM MOJATOTOBKM HAay4YHO-NIEAArorMYecKUX KaJgpoB B AaCHUPAHTypE B
dbenepaibHOM rocyJapCTBEHHOM OIOPKETHOM YUYPEXKJIEHUU BBICIIETO0 OOpa3oBaHUs
«KpacHosipckuii ToCynapCTBEHHBIM Ieaarormyeckuii  yHupepcuter wum. B.IL

ActadnbeBa u ero puiamnanax.



2. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHHUEM J3TANOB UX (popMuUpOBaHUA B Ipouecce
u3yyeHus: AUCHMIUIMHBI  «CHcTeMbl  JHHAMUYECKOl  reoMeTpuUH B
MaTeMaTHYeCKOM 00pa30BaHUN

2.1. Ilepeyennb KOMMeTEHIHI, POPMUPYEMBIX B MPOIIECCE NU3YUCHUS TUCITUTIINHBI:
Yuueepcanvnvie komnemenyuu:

- CHOCOOHOCTH K KPUTHYECKOMY aHaIM3y U OICHKE COBPEMEHHBIX HayYHBIX
JTOCTH)KCHHUW, TEHEPUPOBAHUIO HOBBIX HJACH MPH PEHICHHH HCCICIOBATEIBCKUX H
MPaKTHYECKUX 33724, B TOM YHCIIE B MEXKIUCIUILTHHAPHBIX obmacTsax (YK-1);

- TOTOBHOCTh YyYacTBOBaTb B paboTe€ pPOCCHMCKUX M  MEXKIYHapOIHBIX
UCCIICIOBATEILCKAX  KOJUIGKTHBOB IO  PEHICHWIO HAyYHBIX M HAy4YHO-
oOpazoBatenbHbIX 3a1a4 (YK-3);

- TOTOBHOCTh WCIIOJIb30BaTh COBPEMEHHBICE METOABl W TEXHOJIOTUW HAYIHON
KOMMYHHKAIINH Ha TOCYJapCTBEHHOM M HHOCTpaHHOM si3bikax (YK-4);

- CIOCOOHOCTH TUTAHUPOBAThH M PEIaTh 3a7a4l COOCTBEHHOTO NpoheCCUOHATBHOTO U
nugHoCcTHOTO pa3BuTus (YK-6);

Obwenpogheccuonanvrvle KoOMnemeHyuu:

- BJIaJIEHUE KYJIbTYypOH HAyYHOTO MCCIICIOBAHMS B 00JACTH TEIarorHYecKuX HayK, B
TOM 4YHCJIE C WCIONh30BAHHEM HWHMOOPMAIIMOHHBIX H KOMMYHHKAI[MOHHBIX
texnosoruii (OIIK-2);

- CIIOCOOHOCTh WHTEPIPETHUPOBATH PE3YJbTaThl MEJArOrmYecKOro HMCCIEIOBAHUSA,
OLICHWBATh TPAHUIBl WX MPUMEHHUMOCTH, BO3MOXHBIE DPHCKH WX BHEAPEHUS B
o0pa3oBaTebHOW ®  COIMOKYIBTYpHOW Cpele, TEepCINeKTUBBl  JAalbHEHIINX
uccienoanuii (OIIK-3);

- crmocoOHOCTh  OOOCHOBAaHHO  BbIOMpPaTh U A(DQPEKTUBHO  HCIMOIBH30BATH
oOpa3oBaTelbHbIC TEXHOJIOTHH, METOABl M CpeACTBa OOyUeHHUS M BOCHHUTAHHS C
1eabl0 o0ecrneyeHus: MIaHUPYEMOTO YpPOBHS JIMYHOCTHOTO U MPOQPECCHOHATIBHOTO
pa3Butusa odyuarorierocs (OIIK-6);

- TOTOBHOCTH K TPEMNOJIaBaTeIbCKON JAEATSIBHOCTH M0 OCHOBHBIM 00pa30BaTEIbHBIM
nporpammam Beiciiero oopazoanus (OITK-8);

Hqub@CCMOHCUZ bHble€ KOMNnemeHyuu.



- BJIAJICHAC METOJOJIOTHCH M TEXHOJIOTHEH IOCTAHOBKH IIEJCH MaTeMaTHYECKOTO
oOpa3oBaHHUs Kak TPeOOBAaHMIA K €T0 pe3y/IbTaTaM B YCIOBUSAX MPUHATON IMapaIurMbl
oOpazoBanus (I1K-2).

- CIOCOOHOCTH pa3pabaThiBaTh, OOOCHOBBIBATH U PEAM30BBIBATH METOJMYECCKUE
CHUCTEMBbI OOY4YCHHS MaTeMaTWKe, HallpaBJICHHBIC Ha JOCTIKEHHE TpeOyeMoro
oOpa3zoBarensHOro pesynprara (I1K-3);

- CIIOCOOHOCTh K HCCIICJIOBAaHUI0O W KOHCTPYUPOBAHHIO COJIEP)KAHMS, METOAOB H
OpraHU3allMOHHBIX (GOopM OOyYCHHS MaTeMaTHKE B COBPEMCHHBIX YCJIOBHSIX
nH(popMaIIMOHHOTO 001IecTBa U TJI00anbHbIX KoMMyHUKarui (I1K-5);

2.2. Dranbl (pOpMUPOBAHUS U OLICHUBAHUS KOMIIETCHIIU I

O1eHOYHOE
CPEICTBO

Tuno
KOHTPOJISI

Oran
¢dbopmupos

JucrunnuHel,

Ko MIICTCHIIUA IIPAaKTHUKH,

Ho
Mep

aHus
KOMIICTCH
JR050%0

Y4acCTBYIOIIUE B Popma
(dbopMHUpOBaHUU

KOMIICTCHIIUHN

Cucmemul Texymuit 6.1. | Dcce

OUHAMUYECKOU

CrocoOHOCTE K

KPUTHYECKOMY
aHaJIN3y U OLICHKE
COBPEMEHHBIX
Hay4HBIX
JIOCTIDKCHUH,
FE€HEPUPOBAHUIO
HOBBIX UJIEW MPHU
peLeHnn
HCCIIEN0BATCIILCKUX B
MPaKTUYECKUX 3a]a4,
B TOM YHCJIC B

MEXK M CIUILTAHAPHBIX
obnactsx (YK-1)

Opuentup
OBOYHBIN

eeomempuu 8
Mamemamuyeckom
obpazosanuu

Koruutus
HBINA

[IpoexTnpoBanue
KOMIIETCHTHOCTHOM
00pazoBaTebHON
CpeIibl;
MNunoBanmmoHHbIe
MpoIeCChl B HAayKe W
HayYHBIX
HCCIICIOBAHUIX
Cucmempwi
OUHAMUYECKOU
2eomempuu 8
mamemamuyeckom
obpazosanuu

Texkymui

6.2.

Hoxmnan

[Ipakcnon
OI'M4YC€CKHU

v

n

[IpoextnpoBanue
KOMITETEHTHOCTHOM
00pazoBaTebHON
cpeapl

Pednexcu
BHO-
OIICHOYHEBI

v

n

Cucmempwi
OUHAMUYECKOU
2eomempuu 8
Mamemamuyeckom
obpazosanuu

Hayuno-
HCCIIeI0OBaTEIbLCKAs
paborta

Texkymui

6.2.

Joxmnan




['otoBHOCTB WHHOBAI[MOHHBIE
ydacTBOBatTh B pabote | OpueHTHp | poLecChl B HayKe U
POCCUMCKHX U OBOYHBIM | Hay4HBIX
MEXKTyHApOIHBIX HCCIICIOBAHUSAX
HCCIIEI0BATEIbCKUX Koruutus | Cucmemut Texymunit 6.2. | Hoxknan,
KOJUIEKTUBOB I10 HBII OUHAMU4ecKou
PEIICHUIO HAYYHBIX U 2eomempuu 6
Hay4yHO- Mamemamuyeckom
00pa3zoBaTeIbHBIX obpazosanuu
3amay (YK-3) [Ipakcuon | Hayuno-
OTMYECKH | UCCIEI0BaTENbCKas
i pabora,
WHHOBAI[MOHHBIE
MpoLecchl B HayKe U
HayYHBIX
HCCIIEIOBAaHUSIX
Peduexcu | Cucmemur Texymuit 6.4. | GSP -daiins
BHO- OUHAMU4ecKou 6.6.
OLICHOYHBI | ceomempuu 8
i MamemamuyecKom
obpazosanuu
['otoBHOCTB OCHOBEI IT€JIar OTUKH
HCII0JIb30BATh OpueHTHD | BBICIIEH IIKOJIBI,
COBPEMEHHBIE METOJIbI | OBOYHBINH | OCHOBBI IICUXOJIOTH
Y TEXHOJIOTHH BBICIICH IITKOJTBI,
HAay4YHOU TEOPUs U METOINKA
KOMMYHHKAITUU Ha 00y4eHHST MaTEMaTHUKE
rocy/1lapCTBEHHOM U KOTHUTHB | OCHOBBI IT€JJAr OTHKH
WHOCTPAHHOM S3BIKAX | HBIA BBICILIEH IIIKOJIBI,
(YK-4) OCHOBBI IICHXOJIOTH
BBICIIICH IITKOJIBI,
TEOPHSI U METOTNKA
00y4eHMSI MaTEMaTHUKE
[Ipakcuon | Cucmemul Texymuit 6.2. | Hokmnan,
OTUYECKH | OUHAMUUECKOU 6.4. | GSP -daiins
i 2eomempuu 8 6.6.
MamemamuyecKom
obpazosanuu,
teopuss u Mmeroauka | [Ipomexyro | 6.3. | 3aueTsl
oOyueHus: MaTeMaTUKe | YHAs 6.5.
arrecrauus | 6.7
Pednexcu | Cucmemur Texymuit 6.8. | Iloptdoauo
BHO- OUHAMU4ecKou
OLICHOYHBI | ceomempuu 8
i MamemamuyecKom
obpazosanuu
CriocoOHOCTD OCHOBBI T€JITarOTUKH
TUTAHUPOBATH H OpueHTHp | BBICIIEH IIKOJIBI,
peliarth 3a1a4u OBOYHBIA | OCHOBBI TICHXOJIOTH
COOCTBEHHOTO BBICIIICH IIIKOJIEI,
npodeccruonanbHoro u | Korautus | Teopwust u MeToquKa
JIMYHOCTHOTO HBII 00y4eHHST MaTEMaTHUKE




pazBurus (YK-6).

[Ipakcuon | Cucmemul Texymuit 6.2. | Hoknan,
OTUYECKH | OUHAMUUECKOU 6.4. | GSP -daiins
i ceomempuu 8 6.6.
MamemamuyecKom [Ipomexyro | 6.3. | 3aueTsl
obpazosanuu yHas 6.5.
arrecrauus | 6.7
Peduexcu | Cucmemur [Ipomexyro | 6.3. | 3auersl
BHO- OUHAMUYECKOU yHas 6.5.
OILICHOYHBI | 2eomempuu 8 arrectanus | 6.7
i MamemamuyecKom
obpazosanuu
- BJIAJICHUE KYJbTYpOUH TEOpUA
HAYJHOTO OpueHTtup | ¥ METOAMKA OOYICHHS
HCCICIOBAaHUS B OBOYHBIN MaT€MaTHuKCE,
obnactu OCHOBBI  TICJIarOTUKH
MeJarornYecKux Hayk, BBICIIIEN IIKOJIBI,
B TOM yucIe C OCHOBBEI IICUXOJIOTH
HCIIOJIb30BaHHEM BBICIIICH [ITKOJIbI
MHPOPMALMOHHEIX U Korautus | [IpoektupoBanue
KOMMYHHUKAIITMOHHBIX HbIN KOMIICTCHTHOCTHOU
texnonoruii (OIK-2); 00pasoBaTe/bHOM
- CIIOCOOHOCTH Cpeabl
WHTEPIPETUPOBATH
pe3yIbTaThI
eIarOrHYECKOTO [Ipakcuon | Cucmemol Texymuit 6.2. | doxnan, GSP-
HCCIIECIOBAHMN, OTMYECKH | OuHamu4eckou 6.4. | daiinbr
OlIEHMBATh  TPAHUIBI | eeomempuu 8 6.6
WX  TPUMCHHUMOCTH, MamemamuyecKom
BO3MOJKHBIC PHCKH HX obpa3zoeanuu.
BHEJIPEHUS B [IpoexTupoBaHue
oOpazoBaTelIbHOW U KOMIIETEHTHOCTHOM
COLIMOKYJIbTYPHOM oOpa3oBaTenbHOU
cpene, TEPCIEKTUBBI cpenbl
IEMING(S2010070'¢
uccinenoBanuit (OIIK- Cucmembi Texymuit 6.8. | Iloptdonuo
3); Peduexcu | ounamuuecroii
- CIOCOOHOCTH | BHO- 2eomempuu 8
000CHOBaHHO OILICHOYHBI | MamemMamuieckom
BBIOMpATh ul|u obpazosanuu
3¢ hexTHBHO [Tenarornueckas
MCTIOJIH30BAaTh MIPAKTHKA
o0pasoBaTelbHbBIC
TEXHOJIOTUH, METOJIbI
U cpelcTBa 0OyudeHus
U BOCIUTaHHS  C
Ueibio  obecneyeH s | TIpaxcuon | [IpoeKTHpOBaHHE Texymuii 6.4. | GSP-gaiins
IUTAHUPYEMOTI'O YPOBHA | oryyeckr | KOMIIETEHTHOCTHOM 6.6.
JIMHOCTHOTO i o0pa3oBaTenpHOI
po¢ecCHoHAIBHOTO CpEBL;
Pa3BUTHA Cucmemul

oOyuarouterocs (OIIK-

OUHAMUYECKOU




6);

ceomempuu 6

- TOTOBHOCTH K MamemamuyecKkom
[IpernoaBaTesIbCKOM obpazosanuu
ACATCIBHOCTH 0 | pedmexcn | IMemarorndeckas
OCHOBHBIM BHO- MPaKTHKAa;
00pa3zoBaTeIbHBIM onerours | Hayuro-

TPOrpaMMaM BBICILICTO | HCCIIEA0BATENIbCKAS
obpazoBanusi  (OIIK- paGoTa

8);

- BJIaJICHUE OCHOBBI  TI€IarOTHKHU
METOJ0JIOTHEN u | OpueHTtup | BbicHIEH LIKOJIBI;
TEXHOJIOTUEN OBOYHBIN | OCHOBBI TICUXOJIOTH
MOCTaHOBKH nenaeH BBICIIICH IIIKOJIBI;
MaTeMaTHYE€CKOTO Hayuno-

oOpaszoBaHus KaK HCCIeA0BATEBCKUAM
TpeOOBaHUH K  €ro CEMUHAp

pe3ynbpTaTam B | Korautus | Cucmemsi Texymuit 6.2. | Hoxnan
YCHOBHUSIX  NPHUHATOMN | HBIN OUHAMUYECKOU
napagurMbl 2eomempuu 8
obpazopanus (I1K-2). mamemamuyecKkom

- CIIOCOOHOCTh obpazosanuu,
pa3zpabaThIBaTh, WHHOBAIIMOHHBIE
000CHOBBIBATh " IIPOLIECCHI B HAYKE U
peayin30BbIBATh HayYHBIX
METO/IUYECKUE HCCIICIOBAHUSAX
cucreMbl  00y4enums | [pakcuon | IIpoektupoBanue
MaTeMaTHKe, OTUYECKH | KOMIETEHTHOCTHOM
HaIlpaBJICHHbIE Ha | i o0Opa3oBaTeIbHOMN
JOCTUKEHHE CpeIibl;

TpedyeMoro Hay4no-
00pa30BaTEIbHOTO HCCIIeIOBATENIbCKAsI
pesynbTata (I1K-3); paborta

- CIIOCOOHOCTH K Pe(bnel(cn Haquo-
HCCICAOBAHUIO U BHO- HCCJIeA0BATCIIbCKasd
KOHCTPYHPOBAHHIO OIICHOYHHI | paboTa

COJIep’KaHusl, METOJIOB | ii

Y OpTraHU3aI[HOHHBIX
dhopm oOyueHus
MaTeMaTUKe B
COBPEMEHHBIX
YCIOBUSAX
HMH(}OPMAaLIMOHHOTO
oOuiecTBa u
rJ100aJIBbHBIX
koMmyHukaui (I1K-
5);

3.@oH/ OLIEHOYHBIX CPEACTB AJIs1 MPOMEKYTOYHOM aTTeCTAIUN

3.1 ®oHaBl OLIEHOUHBIX CPEACTB BKIIOUAIOT: 3cce; aokinaa mo teme; GSP-daiin,

noptdoauo.

3.2. OLleHOYHBIE CPEACTBA




3.2.1. Ouenounoe cpenactBo «Jlokmam mo Temey; paspadoruuku JI.B. [lkepuna u

B.P. Maiiep.
Kputepuu onieHuBaHus Mo OLIEHOYHOMY CPEJICTBY
dopmupyembie Beicokuit ypoBeHb | IIponBuHYTHIM ba3zoBb1it YPOBEHb
KOMITIETEHIUI c(OpPMUPOBAHHOCTH | YPOBEHb c(OpMUPOBAHHOCTH
KOMIIETEHIUHI c(OpMUPOBAaHHOCTH KOMIIETEHIIUHI
KOMIETEHIUHI
(87 — 100 GamtoB) (73 - 86 GamioB) (60 — 72 Oamra)
OTiinyHO XOPOLIO YIOBJIETBOPUTEIHHO
Croco6HOCTD K OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
KPUTHYECKOMY J€MOHCTPUPYET J€MOHCTPUPYET J€MOHCTPUPYET
aHaJIN3y U OLIEHKE yMEHHE yMEHHE yMEHHE
COBPEMEHHBIX aHaAJIN3UPOBATH U | aHAJIM3UPOBATH U | aHAJIU3UPOBATH u
Hay4YHBIX OLICHUBAaTh HAy4YHbIE | OLICHUBATH OLICHUBAaTh OCHOBHBIE
JOCTHXKEHUH, JNOCTUXKEHHUSI, B TOM | OOJBIIMHCTBO Hay4yHbIE
reHepUPOBAHUIO yucie B 00JacTU | HAyYHBIX JNOCTUXKEHUS, B TOM
HOBBIX UJAEH MPHU uH(popmaTu3auu JNOCTHXKEHHM, B TOM | yMcie B  00JacTu
penieHuu MaTeMaTH4EeCKOTO yucie B obOmactu | uHGOpPMATU3ALUU
HCCIIEIOBATENIbCKUX U | 00pa3oBaHUs uH(popmMaTU3auu MaTeMaTH4eCKOIro
MPaKTUYECKUX 3ajad, MaTeMaTH4eCKOIro oOpa3oBaHus
B TOM YHCIJIE B oOpa3oBaHus
MEXAUCLHUIIITMHAPHBIX
obnactax; (YK-1)
['otoBHOCTB OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
y4acTBOBAaTh B paboTe | IEMOHCTPUPYET J€MOHCTPUPYET J€MOHCTPUPYET
POCCHUIMCKHX U 3HaHHE BEIyLUIUX | 3HAaHUE OOJBIIMHCTBA | 3HAHHE OCHOBHBIX
MEXAYHAPOIHBIX Hay4YHBIX BEIyUIMX  HAYYHBIX | BEAYIIMX  HAY4YHBIX
HCCIIEI0BATENIbCKUX KOJUIEKTUBOB, KOJUIEKTUBOB, KOJUIEKTUBOB,
KOJUIEKTUBOB I10 M3YYaIOIINUX M3YYaIOIIHUX M3YYaIOIINX
PEIICHUI0 HAYYHBIX U | TIPOOJIEMBI poOIeMBI poOIeMbI
Hay4HO- uH(popmaTu3auu uH(popmMaTU3auu uH(popmMaTU3aLuu
o0pa3oBaTeNIbHBIX MaTeMaTH4eCKOTro MaTeMaTH4eCKOIro MaTeMaTH4eCKOIro
3amay (YK-3); obOpazoBaHus obOpazoBaHus obOpazoBaHus
['otoBHOCTB OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
HCII0JIb30BATh J€MOHCTPUPYET J€MOHCTPUPYET J€MOHCTPUPYET
COBPEMEHHbIE METO/Ibl | YMEHHUS UCIIOJIb30BaTh | MHOTHUE YMEHHS OCHOBHBIE YMEHUS
U TEXHOJIOTUH COBPEMEHHBIE HCII0JIb30BATh HCII0JIb30BATh
Hay4yHOU METO/Ibl U COBPEMEHHBIE METO/IbI | COBPEMEHHBIE METO IbI
KOMMYHHKAIMU Ha TEXHOJIOTUU HAYYHOU | U TEXHOJIOTUU U TEXHOJIOTUU
rOCyIapCTBEHHOM U KOMMYHUKaIUU Hay4HOU Hay4HOU
MHOCTPaHHOM fI3bIKax KOMMYHHKAIUU KOMMYHHKAIUU
(YK-4)
CriocoOHOCTD Obyuaromuiics Obyuaromuiics Obyuaromuiics
IUIAaHUPOBATh U J€MOHCTPUPYET J€MOHCTPHUPYET J€MOHCTPUPYET

penIaTh 3a1aun
COOCTBEHHOTO
po¢hecCHOHAITBHOTO 1
JIMYHOCTHOT'O
pa3BUTHUSA

(YK-6)

YMEHUS TUTaHUPOBATh
U periaTth 3a1a49u
CcOOCTBEHHOTO
podeccuoHaIbHOTO
Y JINYHOCTHOTO
pa3BUTHUA B 00J1aCTH

MHOTI'M€ YMCHUA
TUTAHUPOBATh H
pemaTh 3a1a4n
CcOOCTBEHHOTO
podeccuoHaIbHOTO
1 JIMYHOCTHOTI'O

OCHOBHBIC YMCHUA
TUTAHUPOBATh U
pemaTh 3a1a4n
CcOOCTBEHHOTO
poQeccuoHaIbHOTO
1 JIMYHOCTHOTI'O




uH(popmaTu3auu

pa3BUTHUA B 00J1aCTH

pa3BUTHUA B 00J1aCTH

MaTeMaTH4ECKOTO uH(popmMaTU3auu uH(popmMaTU3aluu
oOpa3oBaHus MaTeMaTH4eCKOIro MaTeMaTH4eCKOIro
obOpazoBaHus obOpazoBaHus
Bnanenue kynetypoit | Bnanenue kynbTypoir | Bnanenue Bnanenue
Hay4YyHOTO Hay4YyHOTO OOJIBITMHCTBOM OCHOBHBIMHU
UCCIIEIOBaHUS B UCCIIEIOBAaHUS B METO/I0B HAy4HOI'O METO/JaMU HAy4HOTO
obnactu obnactu UCCIIEIOBAaHUS B UCCIIEIOBaHUS B
MearOTHYECKUX HAYK, | MEeIaroTHYeCKuX obnactu obnactu
B TOM YHCIJIE C HayK, B TOM YHCJIE C MeAarornyecKux MeAarornyecKux
HCII0JIb30BAHUEM HCII0JIb30BAHUEM HayK, B TOM YHCJIE C HayK, B TOM YHCJIE C
WHPOPMAIMOHHBIX M | HH(POPMAIIMOHHBIX HCI0JIb30BAHUEM HCI0JIb30BAHUEM
KOMMYHUKAIIHOHHBIX | TEXHOJIOTHH WH(POPMAIIMOHHBIX WH(GOPMAIIMOHHBIX
texHosioruit (OI1K-2.)
Croco6HOCTH OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
MHTEPIPETUPOBATH JIEeMOHCTPUPYET JEMOHCTPUPYET J€MOHCTPUPYET
pe3yJbTaThl 3HaHHME CHOCOOO0B U | 3HaHUE OOJIBLIIMHCTBA | 3HAHUE OCHOBHBIX
[eAarorunyeckoro MIPUEMOB Hay4yHOU | cr1ocoOOB M IMPHEMOB | CIOCOOOB U IMPHUEMOB
HCCIIEI0BAHU, HMHTEpIpETalUU Hay4HOU Hay4HOU
OIICHUBATH TPAHUIIBI pe3yabTaToOB WHTEePIpPETAIH WHTEePIPETAIH
UX IPUMEHUMOCTH, MeAarorunyeckoro pe3yJbTaToOB pe3ybTaToB
BO3MOXHbBIE€ PUCKH UX | UCCIIEIOBAHUS MeAarorunyeckoro MeAarorunyeckoro
BHEJPEHHUSI B UCCIIeI0OBaHUs UCCIIEI0OBaHUs
00pa3oBaTeNbHON U
COLIMOKYJIbTYPHOU
cpene, MepCreKTUBbI
JATbHEUIITNX
nccaea0BaHuN
(OIIK-3)
CriocoOHOCTH Obyuarommuiics Obyuaromuiics Obyuaromuiics
BBISIBIISITH, H3y4aTh JIEeMOHCTPUPYET J€MOHCTPUPYET J€MOHCTPUPYET
aKTyaJlbHbIE 3HAHME AaKTyaJbHBIX | 3HaHUE OOJIBLIIMHCTBA | 3HAHUE OCHOBHBIX
poOIeMbl 1 npo0iem aKTyaJIbHbIX NMPOOJIEM | aKTyallbHBIX MPoOIeM
MPOEKTUPOBATH MPOEKTUPOBATH MPOEKTUPOBATH MPOEKTUPOBATH
CUCTEMBbI CHCTEMBI CHCTEMBI CHCTEMBI
3¢ deKTUBHOTO 3¢ deKTUBHOTO 3¢ deKTUBHOTO 3¢ deKTUBHOTrO
MeAarorunyeckoro MeAarorunyeckoro MeAarorunyeckoro MeAarorunyeckoro
MOHHUTOPHUHTA MOHHUTOPHUHTA MOHHUTOPHUHTA MOHHUTOPHUHTA
KayecTBa KayecTBa KayecTBa KayecTBa
MaTeMaTHU4YEeCKON MaTeMaTU4YEeCKON MaTeMaTU4YEeCKON MaTeMaTHU4EeCKON
MOJITOTOBKH MOJITOTOBKH MOJITOTOBKH MOJITOTOBKH
00yJaronmxcs Ha BCeX
ero yposHsx (I1K-4)
CriocoOHOCTH Obyuarommuiics Obyuaromuiics Obyuaromuiics
000CHOBBIBATh U J€MOHCTPUPYET JE€MOHCTPUPYET J€MOHCTPUPYET
MPOEKTUPOBATH 3HAHME OTIbITA 3HAHHUE HTUPOKOTO 3HAHUE OT/AEIBHOIO
aKTyaJbHbIC MPOEKTUPOBAHHS OTIbITa OTIbITA
IPOTPaMMBI porpamm MPOEKTUPOBAHHS MIPOEKTUPOBAHHS
JOTIOTHUTEIBHOTO JOTIOTHUTEIBHOTO porpaMm porpamm
MaTeMaTH4eCKOIro MaTeMaTH4eCKOIro JOTIOTHUTEIBHOTO JOTIOTHUTEIBHOTO
o0pa3zoBaHus 1 o0pa3zoBaHus 1 MaTeMaTH4YEeCKOTO MaTeMaTH4YEeCKOTO
IIPOCBELEHUS IIPOCBEIEHUS o0Opa3oBaHus U oOpa3oBaHus U




oOyuaronuxcs Ha BCex MIPOCBEIEHUS MIPOCBELLEHUS
YPOBHSIX 00y4eHUS U
APYruXx rpymi
nacenenus (I1K-6)
CriocoOHOCTD K Obyuarommuiics Obyuaromuiics Obyuaromuiics
HCCIIEIOBAHUIO U J€MOHCTPUPYET JE€MOHCTPUPYET J€MOHCTPHUPYET
KOHCTPYHPOBAHHUIO 3HAHME OTIBITA IO 3HAHHUE HTUPOKOTO 3HAHUE OT/EIBHOIO
COJIep’KaHus, METOJIOB | UCCIIEJOBAaHUIO U OTIbITA 110 OTIbITA 110
Y OPraHU3allMOHHBIX | KOHCTPYHUPOBAHHUIO HCCIIEIOBAHUIO U HCCIIEIOBAHUIO U
¢dbopm 00yueHus COJIep’KaHusl, METOJIOB | KOHCTPYUPOBAHHIO KOHCTPYHPOBAHHUIO
MaTeMaTHKE B Y OpraHM3alMOHHBIX | COJIEP’KaHUs, METOJIOB | COJIEp>KaHusl, METOIOB
COBPEMEHHBIX ¢bopm 00yueHus Y OPraHU3alMOHHBIX | U OpraHU3aIlMOHHBIX
YCIIOBUSX MaTE€MAaTHKE B ¢bopm 00yueHus ¢bopm 00yueHus
MH(}OPMAaLIMOHHOTO COBPEMEHHBIX MaTeMaTHKE B MaTeMaTHKE B
oOuiecTBa u YCIOBUSAX COBPEMEHHBIX COBPEMEHHBIX
rJ100aJIBbHBIX HMH(}OPMAaLIMOHHOTO YCIOBUSAX YCIOBUSAX
KOMMYHUKaIUK oOmiecTBa u MH(POPMAITMOHHOTO MH(POPMAITMOHHOTO
(IIK-5) rJ100aJIBbHBIX oOuiecTBa u oOuiecTBa u
KOMMYHHUKaIUH rJ100aJIBbHBIX rJ100aJIBbHBIX
KOMMYHHUKaIUH KOMMYHHUKaIUMH

Menee 60 6amioB — KOMIETEHIU He chOpPMUPOBaHA.

3.2.2. Ouenounoe cpenctBo «GSP-daiin»; paszpabotunk B.P. Maiiep.

Kpurepuu onieHMBaHus 0 OLEHOYHOMY CPEACTBY

dopmupyembie Bercokuit ypoBeHb | [IpoaBuHyTHIN ba3zoBb1it YPOBEHb
KOMITETEHIUHI c(OpPMUPOBAHHOCTH | YPOBEHb c(OpMUPOBAaHHOCTH
KOMIIETEHIUHI c(OpMUPOBAHHOCTH KOMIIETEHIUHI
KOMITETCHIIM I
(87 — 100 GamoB) (73 - 86 GamioB) (60 — 72 Oamra)
OTJINYHO XOPOILIO YIOBJIETBOPUTEIHHO
Croco6HOCTD K OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
KPUTHYECKOMY J€MOHCTPUPYET J€MOHCTPUPYET J€MOHCTPUPYET
aHaJIM3y U OLIEHKE 3HaHHE CIIOCOOOB 3HAHUE MHOTUX 3HaHHE OCHOBHBIX
COBPEMEHHBIX KPUTHUYECKOTO croco6oB croco6oB
Hay4YHBIX aHaJIu3a pe3yJbTaTOB | KPUTHUYECKOIO KPUTHUYECKOTO
JOCTHXKEHUH, Hay4YyHOTO aHaJlM3a pe3yJbTaTOB | aHalu3a Pe3yJbTaToB
reHepUPOBAHUIO MeAarorunyeckoro Hay4YyHOTO Hay4YyHOTO
HOBBIX UEH MpHU UCCIIEIOBaHUS Ha [eJarorunyeckoro MeAarorunyeckoro
pelieHuu CTBIKE MATEMaTUKU U | UCCIIEOBaHMs Ha UCCIIEIOBAaHUS Ha
UCCIIEIOBATENIbCKUX U | UHPOPMATUKU CTBIKE MATEMAaTUKU U | CTBIKE MaTEMaTUKU U
IIPAaKTUYECKHX 3a/1a4, nH(OPMATUKU nH(OPMATUKU
B TOM YHCIJIE B
MEXAUCLIUIIITMHAPHBIX
obnactsx (YK-1)
['otoBHOCTB OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
y4acTBOBATh B paboTe | JEMOHCTPUPYET J€MOHCTPUPYET J€MOHCTPHUPYET
POCCHICKHX U 3HaHHUE CIOCO00B 3HaHUE OOJBIIMHCTBA | 3HAHUE OCHOBHBIX
MEXAYHApPOIHBIX Hay4yHOU CIOCOO0B Hay4yHOI CHOCOO0B Hay4yHOI
HCCIIEI0BATEIIbCKUX KOMMYHHKAIIU B KOMMYHHKAIIHU B KOMMYHUKAIIH B

KOJIJICKTHUBOB I10
PCHICHNUIO HAYYHBIX U

KOJUIEKTUBE Yy4eOHOM
I'PYIIIbI, KOJJIEKTUBE

KOJUIEKTUBE y4eOHOM
I'PYIIIbI, KOJJIEKTUBE

KOJUIEKTUBE y4eOHOM
I'PYIIIbI, KOJJIEKTUBE




HayYHO-
00pa3zoBaTeIbHBIX
3amay (YK-3);

YYaCTHHKOB
MEKIYHAPOIHOTO
unctutyra GeoGebra
U pediekcuu ux

YYaCTHHKOB
MEKIYHAPOIHOTO
unctutyra GeoGebra
U pediiekcuu ux

YYaCTHHKOB
MEKIYHAPOIHOTO
unctutyra GeoGebra
U pediiekcuu ux

pe3yJbTaToB pe3ysbTaToB pe3yJbTaToB
['otoBHOCTB OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
HCI0JIb30BATh JEMOHCTPUPYET JIE€MOHCTPUPYET JEMOHCTPUPYET
COBPEMEHHBIE METO/IbI | YMEHHUS Hay4yHOI MHOTHE YMEHUS OCHOBHBIE YMEHUS
U TEXHOJIOTUU KOMMYHUKaIUH Ha Hay4HOU Hay4HOU

Hay4yHOU PYCCKOM U KOMMYHHKAIMU Ha KOMMYHHKAIMU Ha
KOMMYHHKAIMU Ha AHTJIMHCKOM SI3bIKaX U | PYCCKOM U PYCCKOM U

roCyJapCTBEHHOM U

pednexcun ee

AHTJIUUCKOM S3bIKAX U

AHTJIUUCKOM S3bIKAX U

WHOCTPAHHOM SI3bIKAaX | PE3YyJIbTaTOB pednexcun ee pednexcun ee
(YK-4) pe3yJIbTaTOB pe3yJIbTaTOB
CriocoOHOCTH Obyuaromuiics Obyuaromuiics Obyuaromuiics
IUIAHUPOBATh U JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET

pemaTh 3a1a49u
CcOOCTBEHHOTO
podeccuoHaIbHOTO
1 JIMYHOCTHOTI'O
pa3BUTHUSA

(YK-6)

YMEHUS TUTaHUPOBATh
U pelaTh 3a7aun
cOOCTBEHHOTO
podeccuoHaIbHOTO
Y JINYHOCTHOTO
pa3BUTHUA B 00J1aCTH
CO3JaHUSI YUEOHBIX
IT- npoaykros

MHOTHE YMEHUS
TUTAHUPOBATh
peliarth 3a1a4u
CcOOCTBEHHOTO
poQeccuoHaIbHOTO
U JINYHOCTHOTO
pa3BUTHUA B 00J1aCTH
CO3JaHUSI YUEOHBIX
IT- npoaykros

OCHOBHBIE YMCHUS
TUTAHUPOBATh H
peliarth 3a/1a4u
cOOCTBEHHOTO
podeccuoHaIbHOTO
Y JINYHOCTHOTO
pa3BUTHUA B 00J1aCTH
CO3JaHUSI YUEOHBIX
IT- npoaykros

Bnanenue kynetypoit | Bnagenue kynbTypoli | Brnanenue Bnanenue
HAyYHOTO HAyYHOTO OOJIBITMHCTBOM OCHOBHBIMH
HCCIICIOBAaHUS B HCCIICIOBAaHUS B METOJIOB HAYYHOTO METOJIJaMH HAYYHOTO
obnactu obnactu UCCIIEIOBaHUS B UCCIIEIOBAaHUS B
MeIarorHYeCcKuX MearornYeCcKux obnactu obnactu
HayK, B TOM YHCJIE C HayK, B TOM YHCJIE C MeIarOTHYECKUX MeIarOTHYECKUX
WCTIOJIb30BaHNEM MCTIOJIb30BaHNEM HayK, B TOM YHCJIE C HayK, B TOM YHCJIE C
WHPOPMAIIMOHHBIX U | CUCTEM MCTIOJIb30BaHNEM MCTIOJIb30BaHNEM
KOMMYHHKAITUOHHBIX | JHHAMHYCCKON cHCTEM cHCTEM
texHosioru#t (OIIK-2.) | reomeTpun JTUHAMUYECKOMN JTUHAMUYECKOMN
reOMETPUH reOMETPUHI
CriocoOHOCTH Obyuaromuiics Obyuaromuiics Obyuarommuiics
MHTEPIPETUPOBATH JIEeMOHCTPUPYET JIEeMOHCTPUPYET JIEeMOHCTPUPYET
pe3yabTaThI YMEHUS OOJIBITTHCTBO OCHOBHBIE YMCHUS
Me/IarOTHYECKOTO MHTEPIPETUPOBATH YMEHUH WHTEPIPETUPOBATH
HCCIIeIOBaHUs, pe3yabTaTHI MHTEPIPETUPOBATH pe3yIbTATHI
OIICHUBATh TPAHUIIB | MCCIICIOBAHHMS B | pe3yJbTaThI HCCIICIOBAaHUS B
UX IPUMEHUMOCTH, 00TacT! CcO3/MaHUsl W | MCCIICIOBAHMS B o0acTi co3qanus U
BO3MOJKHBIC PUCKU UX | IPUMEHECHHS 00JTacTH CO3JaHUA U | IPUMEHEHUS YICOHBIX
BHEJPECHUS B y4eOHBIX IT- | npumenenus yuebnsix | IT-nmpoaykTos,
o0pa3oBaTeNIbHON U MIPOLYKTOB, IT-npoaykTos, OLICHHUBATh IPaHULIbI
COLIMOKYJIbTYPHOM OIICHUBATh T'PAHMIIBI | OIICHUBATH I'PAHUIBI | HX TIPUMEHUMOCTH B
cpene, IepCleKTHBbl | IX TPUMEHHUMOCTH B | HX IPUMEHUMOCTH B | 00pa30BaTeIbHOM
JTaTbHEHIITNX 00pazoBaTebHON 00pazoBaTebHON cpene.
UCCIIEIOBaHUI cpene. cpene.
(OIIK-3)
['otoBHOCTB OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics




OpraHu30BaTh paboTy
HCCIIEIOBATEIIECKOTO
KOJIJIEKTHBA B
obnactu
neaarort4cCKux HaykK

(OIIK-4)

JEMOHCTPUPYET
YMCHUA OPraHnu3oBaThb
paboTy rpynmsl 10
00CYXICHHIO u
pednexcun

pe3yiabTaTOB  CBOETO
WCCIICIOBAaHUS 1o
CO3JIaHUIO "
ucnosibzoBanuo  IT-
MIPOJTyKTa

JTEMOHCTPHUPYET
OOJIBIITUHCTBO
YMEHHUH 110
OpraHu3anuu padoThl
TPYIIIBI IO
00CYXICHHIO U
pednexcun
pe3ynbTaTOB CBOETO
HCCTIeI0BaHUS IO
CO3JIaHUIO U
rcnoJib3oBanuto IT-

IIPOJIyKTa

JTEMOHCTPHUPYET
OCHOBHBIC YMEHUS 10
OpraHu3anuu padoTsl
TPYIIIBI IO
00CYXICHHIO U
pednexcun
PE3yJIbTaTOB CBOETO
HCCTIeI0BaHUS IO
CO3JaHUIO U
rcnoJib3oBanuto IT-

MPOJIyKTa

3.2.3. Ouenounoe cpencto «Iloptdonmoy»; paspadoruuk JI.B.[lIkepuna.

Kpurepuu onieHMBaHuA 0 OLIEHOYHOMY CPEACTBY

dopmupyemble BeIcokuit ypoBeHb [IpoaBuHyTHIN ba3oBb1i1 ypoBEeHb
KOMITETEHIUHI c(OpMUPOBAHHOCTH YpOBEHb c(OpMUPOBAHHOCTH
KOMIIETEHIUHI c(OpMUPOBAaHHOCTH KOMIIETEHIUHI
KOMIETEHIUHI
(87 — 100 GamoB) (73 - 86 GamioB) (60 — 72 Gamna)
OTinyHO/ 3a4TE€HO X0po1110/3a4TeHO YIOBJIETBOPUTEIHHO/
3a4TEHO
CriocoOHOCTD [Toprdonuo [Toprdonuo [Toprdonuo
IUIAaHUPOBATh U MIpeICTaBJIeH IIpeJICTaBJIeH IIPEJCTaBIIEH,
pelarth 3a1a4u CBOEBPEMEHHO, CBOEBPEMEHHO, COJIEP’KUT BCe pabOThI

CcOOCTBEHHOTO COJIEP’KUT BCe PAOOTHI | COJEPKUT BCE pabOThI | C MOJIOKHUTEIbHOM

poheCCHOHATBHOTO | C MOJIOKUTETHHOM C MOJIOKUTETBHON OLICHKOM,

H JIMYHOCTHOTO OLICHKOM, OLICHKOM, YIOBJIETBOPSIET

pazButus (YK-6) YAOBJIETBOPSIET BCEM | YAOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUAM K OOJIBIINHCTBY TpeOOBaHUAM K
0(hOopMIICHUIO TpeOOBaHUN K 0(hOopMIICHUIO

0(hOpPMIICHUIO

['oToBHOCTB Bce marepuanbt BosbmmHCcTBO Marepuaisl

WCIIOJIb30BAaTh nopT¢ oo MaTepuaioB nopTdoJI1o B

COBPEMEHHBIE METO/IbI | IIPEJCTABIIECHBI noptdonaro OCHOBHOM

U TEXHOJIOTUH IIOCPEJCTBOM [IpeICTaBICHbI MIpE/ICTaBICHbI

Hay4yHOU COBPEMEHHBIX MIOCPEJCTBOM IIOCPEJICTBOM

KOMMYHHKAIMU Ha METOJI0B U COBPEMEHHBIX COBPEMEHHBIX

rocy/lapCTBEHHOM U TEXHOJIOTUH HAYyYHOH | METOJIOB U METOJI0B U

HHOCTPAHHOM A3bIKaX

(VK-4)

KOMMYHHKAIIUX Ha
rOCY/IapCTBEHHOM
S3BIKC

TEXHOJIOTMH Hay4YHOUI
KOMMYHUKaIH Ha
roCyJapCTBEHHOM
SI3BIKE

TEXHOJIOTMH Hay4YHOU
KOMMYHUKaIlMH Ha
roCyJapCTBEHHOM
SI3BIKE

4. @oH/J OLICHOYHBIX CPEACTB ISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

4.1. ®oHBI OLICHOYHBIX CPEJICTB BKJIIOUAIOT: 3CCE; JIOKJIAl IO TeME; OT3BIB Ha

JOKJIaJ; moAroToBka yueOHoro GSP-daita o kypcy MaTeMaTHKH; TOPTQHOIIHO.




4.2.1. Kputepuu ouieHMBaHUS (CM. B TEXHOJOTMYECKOW KapTe pEeUTHHra B
paboueit mnporpamMme JUCHUIUIMHBL «CHCTeMbl JMHAMHYECKOM TIeoMeTpUHu B

MATCMAaTHYCCKOM O6paSOBaHI/II/I»

Kpurepun onieHuBanust KonunuectBo 6amios
(BKJIQ] B pEUTHHT)

Hanucanue scce 6-10
[TonroToBKa TEMaTUYECKOIO AOKJAJa, BBICTYIUIEHUE C 15-25
JOKJIAJIOM Ha 3aHSITUU
[TogroroBka GSP — ¢aiina 1o MIKOJIBHOMY KypCy 12 -20
MaTeMaTUKH
[TogroroBka GSP — @aiina mo BY30BCKOMY Kypcy 15-25
MaTeMaTUKH
[Toptdoamno 12 - 20
MaxkcumanbHbBIN Oat 100

5. OueHouHbIe cpeACTBA (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHUAJIbI)
BxoaHoii MoayJib

5.1. CobecenoBanme (pedepar-3cce) Mo BXOAHOMY MOTYJIIO.
IIpumepnvle 6onpocwl k cobecedosanuro

1. Kakue Bam u3BecTHBI MpOrpaMMHBIE CPEICTBA, KOTOPBIE MOKHO HCIIOJIB30BATh
npu 00y4eHHH MaTeMaTHKE B Ha4aIbHOU IIKOJIE?

2. Kaxue Bam m3BecTHBI MPOrpaMMHEIE CPEACTBA, KOTOPHIE MOYKHO MCIIOIH30BAThH
py 00y4YeHUH MaTeMaTUKE B OCHOBHOM HIKOJIE?

3. Kakue Bam u3BecTHBI IpOrpaMMHBIEC CPEICTBA, KOTOPBIE MOKHO HCIIOJIB30BATh
npu 00yYeHUH MaTEeMAaTHKE B CTAPIIMX KIaccaX CPeHEH MIKOIbI?

4. Cpenu u3BeCTHBIX BaMm mporpaMMHBIX CPEACTB YKKUTE UX KOHCTPYKTHBHBIC,
BBIUMCITMTEIHBIC U UCCIIEIOBATEILCKHAE BO3ZMOKHOCTH.

5. Yto Ha Bam B3risig npeacTaBisioT co00i AHHaMU4YecKue n300pakeHus Guryp u
WX JUJIaKTHYECKHUE MTPEUMYIIECTBA Mepel CTATHUYECKUMH YePTeKaAMH?

6. MosxHo 1 Ha Bam B3risin Cmonb30BaTh AMHAMHUKY YepTekKa JJIsl MOTUBAIUH
HCCJIEIOBATEIHCKOM M MPOCKTHOM JEITETbHOCTH P 00YIeHNH MaTeMaTHKe?

7. MOHO I TIOATOTOBHUTH YUAIIMXCs MIQIIINX KJIACCOB K H3yYCHHIO
TUTAHUMETPHH C UCTIOB30BAHUEM JTHHAMUYECKUX YEPTEKEH?

8. Kak BplI cunraere, TMHAMUYECKUI YE€PTEXK TO3BOIUT OOJIETIUTh TOHUMAaHNE
yUYaIIAMHCS TAaKUX aOCTPAKTHBIX MOHSATUH KaK JBHKCHHUE U TI01001e TUIOCKOCTH?

9. Kak Bwl nymaere, ecnu MaTepual, CBSI3aHHBIN C H3YYCHHEM KOOPJIUHATHOTO U
BEKTOPHOTO METOJIOB, COMPOBOIUTH JHHAMUYECKUMU YEPTEIKAMHU, TO ITO
00JIErYUT €ro MOHUMaHue ?

10.He xaxetcs i Bam, 9To ecnu pernieHne MIaHMMETPHYECKHIX 3a7a9 MOBBIIICHHON
CJIO)KHOCTH, B TIEPBYIO OYepeh MHOTOBapHAHTHEIE 3aa4H, COITPOBOINTH
TMHAMHYECKAMU YepPTeKaMHU, TTO3BOJISIONIMMU MaHUITYTHPOBATh OOBEKTaAMH, TO
3TO OyJleT CrocOoOCTBOBATh MOHUMAHHUIO PELICHUS ATUX 3a/1a4?




11.91o Bam u3BectHO 0 3D kapanmamax? Eciau ydamuiics ¢ ero momMoIpio 0yaer
CTPOUTH CTEPEOMETPUUECKUI YepPTEXK, TO ATO, HA Bamr B3rsz, Oyner
CrocoOCTBOBATh PA3BUTHIO IPOCTPAHCTBEHHOT'O BOOOPAKEHUS U MOBBIIIATH
Ka4€CTBO Fr€OMETPUYECKON TOATOTOBKU?

12.Kakue Ha Bam B3I IpeUMyIecTBa NePe] CTATHYECKUM YEPTEKOM UMEET
JTUHAMHYECKOE N300pakeHUe MPOCTPAHCTBEHHOM (PUTYPHI TIPU PEIICHUU
MO3UIIMOHHBIX CTEPEOMETPUUECKHUX 3a7au?

Bba3osbiii Mmoxyab Ne 1
5.2. Jokaag mno Teme (mpeamnoyiaraeT TOJATOTOBKY W BBICTYIUIEHHE C
Mpe3eHTaIuel Ha 3aHSATUHN )
Ilpumepnas memamuxa 00K1a008.
1) O630p 3apyOekHBIX ¥ OTCYECTBEHHBIX HCCIIECIOBaHWN B  oOJjacTu

nH(pOpMaTU3aLMHU MATEMATUYECKOT'0 00pa30oBaHusl.

2) Uctopuueckuit 0630p co3manust cucteM auHamuyeckod reomerpuu (CHI),
ujeu, Jiexaniue B ocHoBe pazpadborok C/I.

3) Boamoxknoctu CHI' JKuBas maremaTuka B OOy4YeHUH MaTeMaTHKE
(KOHCTPYKTHUBHbBIE, TUHAMUYECKUE, UCCIIEI0BATEIBCKHUE, BHIYUCIUTEIbHBIC).

4) Bosamoxkroctu CIII' GeoGebra B o0yueHnn maTeMaTuke (KOHCTPYKTHBHBIC,
JUHAMUYECKUE, UCCIIeI0BATEIbCKHUE, BHIYUCIUTEIbHBIE).

5.3. 3adeT no py0e;kHOMY KOHTPOJIIO MoayJisa Nel

IIpumepnvle 6onpocwl k 3auemy no pybescHomy KOHmpo.o mooyus Nel

1. HcTopus co3maHus 1 3TAIbl pa3BUTHS BEPCU TIEPBO CHCTEMBI
nuHamuaeckoit reometpun Cabri Geometre (Opannus, 1988 r.).

2. Hcropus co3MaHUs U ATAIBI Pa3BUTHS MOMYISIPHON CUCTEMBI TUHAMUYECKON
reometrpuu The Geometer’s Sketchpad (pycckosizbrunbie Bepcuu JXKupast
reomeTpus u XKupas marematuka) (CIIA, 1989 r.).

3. Hctopus co3maHus W 3TaIbl pa3BUTHSI CUCTEMbI TUHAMUYECKON T€OMETPUHN
GeoNext (I'epmanust, 1999 1).

4. Wcropusi CO3MaHUS U ATAIBI Pa3BUTHS CUCTEMbI THHAMUYECKOH T€OMETPUHN
«IInanumerpus 7-9» (Poccus, 2001 r.)

5. Wctopwust co3maHus ¥ 3TaIbl Pa3BUTHS BEPCUIN CUCTEMBI TUHAMHYECKON
reometpun GeoGebra (ABctpus, 2002 1.).

6. MeToaudeckre 0COOEHHOCTH CHCTEM JUHAMHUYECKON T€OMETPUH U HX
pa3BUTHE B UICTOPHH UX BEPCHUH.

7. KOHCTpYKTHBHBIE BO3MOXXHOCTH CUCTEM TWHAMHUYECKOW reomeTpun. [Ipumep.

8. BupTtyanbHble 0a30BbIE U TOTIOTHATEIbHBIE KOHCTPYKTUBHBIE HHCTPYMEHTHI
CUCTEeM JTUHAMHUYECKOl reomeTpuu. [Ipumep mpumeHeHMs.

9. TexHoIIOTHSA CO3JaHMSI B CHCTEMaX TMHAMUYECKONH T€OMETPUN COOCTBEHHBIX
KOHCTPYKTHUBHBIX HHCTPYMEHTOB TI0JIb30Bates. [Ipumep co3ganus
WHCTPYMCHTA.

10. AHUMAITMOHHBIE BO3MOXHOCTH CUCTEM TUHAMUYecKoi reomeTpun. [Ipumep
JMHAMHYECKOTO YepTeka C JIEMEHTAMH aHUMAIIHH.



11.MccnenoBaTenbCKue BO3MOKHOCTA CUCTEM JUHAMUYECKON T€OMETPHH.
ITpumep.

12.BpruncnurenbHble BO3MOKHOCTH CUCTEM AUHAMHU4YECKoU reometpun. [Ipumep.

13.B03MOKHOCTH CUCTEM AUHAMUYECKON reOMeTpHUH 10 00YUEHHIO TOUCKY
perrenus 3anay. [Ipumep.

14.Bo3MOKHOCTH CUCTEM AUHAMHUYECKON T€OMETPUH 10 KOMIIBIOTEPHOMY
COIIPOBOXKIEHHUIO J0Ka3aTeNIbCTBA TeopeM. Ilpumep.

15.B03MOKHOCTH CUCTEM AUHAMHUYECKON T€OMETPUHU 110 OPraHU3aLNuU
HCCIIEI0BATEIIbCKOM U MPOEKTHOU JiesiTeNbHOCTH. [Ipumep.

Bba3osbiii Mmoxyab Ne 2
5.4. Jupaktudeckuiit GSP-¢aiiy no mKoJIbHOMY Kypcy MATEeMAaTHKH
(npennonaraet noaroroBky GSP- daiina nmo onHON U3 TeM MIKOIBHOIO Kypca
MAaTEMaTHKH ).

5.5. 3adeT no py0e:KHOMY KOHTPOJIIO MOAYJIs Ne2.

IIpumepnule 6onpocwel K 3auemy no pybescHomy KOHmpo.o mooys Ne2.

1. ITonroroBka yyanmxcs 5-6 KJIaCCOB K U3yUYEHHIO IIJIAHUMETPHH C
HCIIOJIb30BaHUEM CHCTEM AUHAMHYECKON T€OMETPHH.

2. BO3MOXXHOCTH CUCTEM JUHAMHYECKON F€OMETPUHN IIPU U3YUEHNUN CBOWCTB
MapajuieNIbHbIX U NEPIEHAUKYIIPHBIX OPSIMBIX HA IUNIOCKOCTH.

3. BO3MOHOCTH CHCTEM AMHAMUYECKON T€OMETPUH NPU U3YUYECHUHU
TPEYTOJIBHUKOB U IJIOCKAX MHOT'OYT'OJIbHUKOB.

4. BO3MOXHOCTH CUCTEM JUHAMHYECKON F€OMETPUHN IIPU U3YUEHNUN CBOWCTB
OKPY’KHOCTH H KpyTa.

5. B0O3MOXHOCTH CHCTEM NUHAMUYECKON Fr€OMETPUH NIPU U3yUYECHUHU
r€OMETPUYECKHUX MECT TOYEK HA TNIOCKOCTH.

6. OOydeHue peuIeHuIo 3a/1a4 Ha IOCTPOCHHE IIUPKYJIEM U JTUHENKOM C
HCIIOJIb30BaHUEM KOHCTPYKTUBHBIX U aHUMAIMOHHBIX BO3MOKHOCTEN CUCTEM
JUHAMHYECKON T€OMETPHH.

7. lloaroToBka yyamuxcsi K U3y4eHUIO CTEPEOMETPUHN C UCIOJIb30BAHUEM
CUCTEM IMHAMUYECKON FEOMETPUHN

8. B0O3MOXHOCTH CHCTEM NMHAMUYECKON r€OMETPUH NPU U3YyUYECHUHN
METPUYECKUX CBOWCTB MPOCTPAHCTBEHHBIX (DUTYP.

9. BO3MOKHOCTH CHUCTEM AUHAMHUYECKON T€OMETPHUH MPU PELICHUU
MTO3UIIMOHHBIX 3a/1a4 CTEPEOMETPUH.

10.B0o3MOKHOCTH CHCTEM AUHAMHUYECKON T€OMETPHUH MPU PELICHUH 3a0a4
MTOBBIIIEHHOM CIO0KHOCTH, IPU MOATOTOBKE K €EAMHOMY I'OCY/IapCTBEHHOMY
DK3aMEHY.

Ba3oBblit Moxyab Ne 3
5.6. Innaxktnuyecknii GSP-gaiin no kypcy MmareMaTuKH B By3e (IIpeanosiaraer
noarotoBky GSP- ¢aiina no ogHON U3 TeM BYy30BCKOTO Kypca MaTeMaTHKH).
5.7. 3a4eT no py0e:KHOMY KOHTPOJIIO MOAYJIst Ne3.
IIpumepnuvie 6onpocwl K 3a4emy no pyoedscHoMmy KOHmMpoao Mooyas Ne3.



[IpumeHeHune cucteM AMHAMUYECKON reoMeTpun npu o0ydeHru OaKaiaBpoB
PELICHHIO 3a]1a4 Ha MOCTPOCHUE, aHATUTUUYECKON reOMEeTpUn

CucreMbl AMHAMUYECKON reOMETPpUH KaK CPEJCTBO CAMOKOHTPOJIS MPU
oOydeHnH 0akaJlaBpOB PEIICHUIO TNIAHUMETPUYECKUX U CTEPEOMETPUUECKUX
3azay.

Pemenue 3ama4y Ha nocTpoeHue anredpandeckuM METO0M C UCIIOJIb30BaHUEM
BO3MOXHOCTH CO3/1aBaTh COOCTBEHHbIE HHCTPYMEHTHI B CUCTEME
JUHAMUYECKON T€OMETPHH.

OO6yuenue adGuHHBIM TPEOOPa30BAHUAM C UCIIOJIH30BAHUEM CHUCTEM
JUHAMUYECKON re€OMEeTPHH, B TOM YHCIIE C UCIIOJIb30BAHUEM BO3ZMOXKHOCTH
co37aBaTh COOCTBEHHbIE HHCTPYMEHTHI.

OO6yyeHune NpoeKTUBHBIM MPE0OPa30BaHUSAM C UCIIOJIB30BAHUEM CUCTEM
JUHAMUYECKON reOMEeTpHH, B TOM YHCIIE C UCIIOJIb30BAHUEM BO3ZMOKHOCTH
co37aBaTh COOCTBEHHbIE HHCTPYMEHTHI.

OO0yuyeHue HHBEPCHBIM MPE0OPa30BaAHUAM C UCIIOJIB30BAHUEM CUCTEM
JUHAMUYECKON reOMEeTpHH, B TOM YHCIIE C UCIIOJIb30BAHUEM BO3ZMOKHOCTH
co37aBaTh COOCTBEHHbIE HHCTPYMEHTHI.

[IpuMeHeHue cucTeM TMHAMUYECKOM TreOMETPUH MPU U3YyUCHHUH CBOMCTB
IIPOEKTUBHOM IIJIOCKOCTH.

[IpumeHeHue cucTeM TMHAMUYECKOW reOMEeTPUH Mpu 00yUeHUH
MarucTpaHToB auctuiuinae « MHbopMalMoHHbIe TEXHOJIOTHHU B IIKOJIBHOM
Kypce MaTeMaTHKN.

[IpumeHeHue cucTeM TMHAMUYECKOW reOMEeTPUH MpU 00yUeHUH
MarucTpanToB qucuuiuinie «MHdopmanmoHHble TEXHOJIOTUU B Kypce
anreOphI».

10.IIpumeHeHne cucTeM TUHAMUYECKON T€OMETPUU IIpU 00yUeHUr

MAaruCTpaHTOB AUCHUIIIINHC ((I/IH(i)OpMaHI/IOHHBIC TCXHOJIOTHUH B KYypCC
reoMCTpun».

11.IIpumeHeHne cucTeM TMHAMUYECKON T€OMETPUU IIpU 00yUeHU

MAaruCTpaHTOB AUCHUIIIINHC ((KOMHBIOTCPHOC COIIPOBOXKACHUC PCHICHUA
OJIMMIIMAJHBIX 3a1a4).

HTorosuii MOaYJIb.

DK3aMeH BBICTABIISICTCSI COBOKYITHO T10 pe3ysibTaTaM pa0OThl Ha 3aHATHSIX.
IlpumepHvie 6onpocel K 9K3aMeEH).

1.

2.

Hcropust co3anus v HaIIpaBJICHUS Pa3BUTUS CUCTEM JUHAMUYECKOU
r€OMETPUU, UX OCHOBHBIC BU/IBI.

KoHCTpyKTUBHBIE, BEIYMCIUTENBHBIE U UCCIEA0BATEIBCKUE BO3MOKHOCTH
CUCTEM JUHAMHUYECKON reOMETPUHU, UX NPUMEHEHUE NpU 00yUeHUN
MAaTEMaTHKE.

Bo3MoxkHOCTH cHCcTeM TMHAMHYECKOW Fr€OMETPUH MPU 00yUYEHUU MTOUCKY
peLIeHUs MATEMAaTUYECKUX 3a/1a4.

Bo3MOXXHOCTH cUCTEM JUHAMUYECKON I'€OMETPUH IIPU ITPOBEACHUN
MCCJIeI0BATENBCKON U MTPOEKTHOM NEATETbHOCTH B 00J1aCTH MAaTEMAaTHKU U €€
IIPUIIOKEHU .



5. TloaroroBka yyammxcs 5-6 KJIacCOB K U3yYEHHIO TIIAHUMETPUH C
HCIIOJIb30BaHUEM CHUCTEM AUHAMHUYECKON T€OMETPHH.

6. BO3MOXXHOCTH CHCTEM HHHaMquCKOﬁ reoMCTpuM IIpru U3y4CHUU I[BI/I)KCHI/Iﬁ n

MoA00MI MIIOCKOCTH B OCHOBHOM IIIKOJIE.

7. llpumeHeHHe CUCTEM TUHAMHUYECKON T€OMETPHUH MPHU U3YUECHUU
KOOPJAMHATHOTO U BEKTOPHOTO METO0B Ha MJIOCKOCTH.

8. PemieHue miaHUMETpUUYECKUX 3a]1a4 MOBBIIIICHHOMN CIIOKHOCTHU U
MHOT'OBapUAHTHBIX 3aJ1a4 C UCIIOJIb30BAHUEM CUCTEM JUHAMUYECKOM
TCOMETPHH.

9. KoMmmbproTepHOE MOJICIUPOBAHUE CTEPECOMETPUUECKUX (DUTYD C
HCIIOJIb30BaHUEM CUCTEM JUHAMHUYECKON T€OMETPHH.

IO.HpI/IMeHeHI/Ie CHUCTCM III/IHaMH‘{eCKOﬁ reoOMCTpPHUH IIPHU PCIICHUN ITO3UIIUOHHBIX

CTCPCOMCTPUYICCKUX 3a/1a4.

11.Pemienne CTCPCOMCTPUYICCKUX 3a/1a9 Hd HAXOXKIACHUC paCCTOHHI/Iﬁ " YIJIOB C

HCITIOJIB30BaAHUECM CUCTCM III/IHaMI/I‘{CCKOﬁ reoMeTpun.
12.Cucremsbl I[I/IHaMI/I‘{CCKOﬁ reoMCTprHr KaK CPpCACTBO CAMOKOHTPOJIA IIPU
pPCHICHUHN TUNIAHUMCTPUYCCKUX U CTCPCOMCTPHUICCKUX 3ada1.

13.Pemnienne 3a/1a4 Ha ITOCTPOCHUC aHFe6paI/I‘ICCKI/IM MCTOAOM C HCIIOJIB30BaAHUECM

BO3MOXHOCTH CO34aBaThb COOCTBEHHBIC HHCTPYMCHTBI B CUCTCMC
HHHaMquCKOﬁ reoMeTpun.

14.00yuenuie aphUHHBIM, TPOEKTUBHBIM U UHBEPCHBIM MTPEOOPa30BaAHUSAM C

HCIIOJIb30BAHUEM CUCTEM JUHAMUYECKON T€OMETPHUH.

15.1lpumeHEeHHE CUCTEM TUHAMUYECKON T€OMETPUH NPU U3YUEHUU CBONCTB
IIPOEKTUBHOM IIJIOCKOCTH.

16.CuctemMbl TMHAMUYECKON TEOMETPUH B MMOATOTOBKE MAarucTpoB
oOpa3zoBatenbHOM nporpammel «MHPOpMaMOHHBIE TEXHOJIOTHH B
MaTEMaTHYECKOM 00pa30BaHUN».

5.8. «IlopTdoano».
Conep:xxanne nopTd oo (npeabssisieTcs K 3K3aMeHy B 0(pOPMIEHHOM BUIE):

1.9cce: «IlepcnextuBsl ucnosb3oBanuss CAI" mpu 00ydeHMU MaTeMaTHKE B IIKOJAX

Poccuny.

2. Coobmenne «CJII" B mIK0JI€ U MIEABY3€ — BOBMOXKHOCTH B3aUMOJICHCTBUS.
3.Jloknan o teme: «Co3znanue auHaMmuueckoro yepteska B CIN.
4.Ilpe3eHTansi JUHAMHYECKUX YEPTEXKEH, COMPOBOXKIAIOIIUX TEMY
MaTEMaTHKHU.

Kypca

5. Pemienue onuMnuaiHo# 3aa4uu 1Mo reoMeTpuu ¢ ucrnoiaszoBanuem CI (aHru. 51).
6.IIpoekt (B Buae GSP-daiina) «[IpumeHeHne CUCTEMBI JUHAMHYECKONH reOMeTpuu

py 00yYEHUHU TEMBI Kypca MaTeMaTUKI.



6. YueOHO-MeTOANYeCKOEe U MHPOPMALITHOHHOE o0ecniedyeHHe (JOHI0B OLIECHOYHBIX CPEICTB
KAPTA JIMTEPATYPHOTI'O OBECIIEYEHUSA JUCIHUIIJINHBI
«CUCTEMBI JIUHAMWYECKOI TEOMETP B MATEMATHYECKOM OBPA3OBAHUN»
Hanpasnenue noarorosku: 44.06.01 «O0Opa3oBaHue U Me1arorndyeckue HayKm»
Hamnpasnennocts (mpoduiib) o6pazoBatesibHOM nporpammel « Teopust U MeToiuka 0OyUeHUsI 1 BOCITUTAHUSI (MaTeMaTHKA )
KBamuduxanus (crenens) — MccnenoBatens. [IpenonaBarens-uccinenoBareib

(oOmras Tpy10eMKOCTS 3 3.€.)
3aouyHas ¢opma oOydeHus

HaumenoBanue Mecto xpanenus/ Kou-Bo
3JIEKTPOHHBIH ajpec IK3EeMILISIPOB/TOUYEK
AOCTyna
OCHOBHAS JINTEPATYPA
Hogrle negarornveckue u uH(GOpPMAIIMOHHBIE TEXHOJIOTUH B cucTeMe oOpa3oBanus [Tekcr] : Hayunas 6ubnuorexa KI'TIY 17
y4ae0. mocodue I CTy/I. MMeJl. By30B U CUCTEMbI TIOBBIMI. kBau®. mex. kaapos / pen. E. C. [Tonar. uM. B.I1. Acradnena
- M. : Akanemus, 2002. - 272 c. - (Beicmiee o6pazoBanue). - bubnuorp.: c. 268.
Kpacunpaukosa, B. Mcnons3oBanne HHPOPMAITHOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B OBbC «YHuBepcurerckast WNHuBuayanbHbIN
oOpa3oBanuu : yueOHoe nocooue / B. KpacunpHukoBa ; MUHUCTEPCTBO 00pa30BaHUs U HAYKH OuOIHOTEeKa OHIIAKHHY HEOTpaHUYEHHBIN
Poccwuiickoit @eneparuu, DenepaibHOE TOCYIAPCTBEHHOE OO KETHOE 00pa30BaTeILHOE JOCTYII
YUpEXJACHUE BBICIIETO MPOPEeCCHOHATHLHOTO 00pa3zoBanus «OpeHOyprcKkuii rocy1apcTBeHHBIH
YHUBEPCUTET». - 2-€ U3, epepad. u gomnoiH. - OperOypr : OI'Y, 2012. - 292 c. ; To xe
[DnextponHsbIil pecype]. - URL: http://biblioclub.ru/index.php ?page=book&id=259225
[[Ixepuna, JIrogmuna BacunseBHa. MeTo1MKa BBISBIICHUS U OLICHUBAHUS YPOBHS OBbC « KIT'TIVY um. NunuBunyansHbIA
c(hOPMHUPOBAHHOCTH MPO(PECCHOHATBHBIX KOMIIETSHIIHNA CTYJCHTOB - OYAYIINX yUUTEIeH B.I1. ActadneBa» HEOTpaHUYCHHBIN
MaTeMaTuKH [ DNeKTpoHHBIH pecypc] : yuebnoe nmocoodue / JI. B. Illlkepuna ; M-Bo 0Opa3zoBaHus 1 TOCTYT
Hayku Poc. ®enepanun, ®I'BOYBIIO "KpacHosp. roc. nen. yu-T uM. B. I1. ActadweBa". -
Kpacnosipck : KI'TIY um. B. I1. Acradbesa, 2015. — 261.- Pexxum nocryna:
http://elib.kspu.ru/document/27723
JONMOJIHUTEJIBHASA JIUTEPATYPA
Maiiep, Banepuit PobeproBud. MHpopManMoHHbIE TEXHOJIOTHH B 00YUEHHHN T€OMETPUHI Hayunas 6ubnmoreka 17
OakanaBpoB - Oyayux yuureneir marematuku [ Tekcr] : monorpacdwus / B. P. Maiiep, E. A. KTTIY um. B.I1. Actadnera
CemuHa. - 2-¢ u3 ., nepepad. u jor. - Kpacnosipck : KI'TIY um. B. I1. Acradsesa, 2014. - 516 c.
Jlapun, Cepreit BacunseBuu. Komnbrotepnast annmanus B cpene GeoGebra Ha ypokax Hayunas 6ubnmoreka 16




MatemaTuku: yaeoHnoe nocooue / C.B. Jlapun. Jlernon. — PoctoB-na-/lony, 2015. — 192 c.

| KIITY um. B.II. Acradnera |

YYEBHO-METOJUYECKOE OBECHEYEHME JJ151 CAMOCTOSITEJIbHOMN PABOTHI

Maiiep B.P. OOyuenue perieHuto 3aa4 Ha IOCTPOSHUE C UCIOJIb30BaHUEM cpeibl «OKuBast OBC KT'TTY um. B.IL NunuBuyansHbIA
reometpusi» / B.P.Maiiep, M.}O.bapanosa // I1I Bcepoccuiickas HayqdHO-MeTOTIecKast Acradnena HEOTpaHUYEHHBIN
koH(pepeHus «MHpopMaIMOHHBIE TEXHOJIOTMH B MaTEMAaTHKE U MaTEMaTHIeCKOM 00pa30BaHUN» B JOCTYTI
pamkax I1I MexayHapoaHOTO HaydHO-00pazoBaTenbHOTO (hopyma «HenoBek, ceMbsi 1 OOIIECTBO:
UCTOPUS U MEPCIEKTUBBI pa3BUTUs», KpacHosipek, 18-20 Hos0ps 2014 1., cTp. 49-53.

Pexxum noctyna: http://elib.kspu.ru/document/13926
Maiiep B.P., Kpym E.B. MubpopmannoHHbIe TeXHOJOrHMH B OOy4eHHWH NpOEKTHBHOW reomerpun | ApxuB Bectnuka KI'TIY um. CB0OOIHBIN JOCTYTI

Oymymux  yuureneir  marematuku/B.P.Maiiep, E.B. Kpym// Bectauk KpacHospckoro
rOCyJapCTBEHHOTO Ienarorudeckoro ynusepcureta uM. B.I1. Acradpwesa. 2014, Nel (73), ctp. 92-
95.- Pexum nocryna:
http://www.kspu.ru/upload/documents/2014/03/26/5abd76b202586b2aaafe33b399227aed/2014-

127.pdf

B.II. Acradnena

[kepuna JI.B., JIutBuanea M.B. DnekTpoHHBIN MOPT(OINO KaK CPEACTBO (HUKCATUN
00pa3oBaTeNbHBIX Pe3yIbTaTOB cTyAeHTa // BecTHHK KpacHOApCKOTO TOCyaapcTBEHHOTO
neparorunyeckoro ynusepcurtera um. B.I1. Acrapresa. —2011. - Ne2.-Pexxum nocryma:
http://www .kspu.ru/upload/documents/2018/07/02/74c2e7d1d1d03c58e91cf28324ed7190/nauchnyij-
zhurnal-vestnik-kgpu-im-vp-astafeva-2011--2. pdf

Apxus Bectauka KI'TIY um.
B.II. ActadneBa

CBOOOIHBIN JOCTYII

Maiiep B.P., Kpym E.B. MHpopManmoHHble TEXHOJOTHH B OOYYECHHH MPOEKTHBHON T'€OMETPHH
Oymymux  yuureneir  marematuku/B.P.Maiiep, E.B. Kpym// Bectauk KpacHospckoro
rOCYIapCTBEHHOTO Tefarorndeckoro yauepcutera uMm. B.I1. Actadwesa. 2014, Nel (73), cTp. 92-

95.- Pexum nocryna:
http://www .kspu.ru/upload/documents/2014/03/26/5abd76b202586b2aaate33b399227aed/2014-

127.pdf

Apxus Bectauka KI'TIY um.
B.II. ActadneBa

CBOOOIHBIN JOCTYII

Maiiep B.P. «JKuBast reomeTpus» Kak CpeACTBO CAMOKOHTPOJIS IIPU PELLIEHUH BBIUYHCIUTEIIBHBIX OBbC KI'TIY uMm. B.IL WNHuBuayanbHbIN
3ama4 o crepeomerpuu /B.P. Maiiep, T.B. Amakuna, M.1O. bapanosa // adpopmannoHHbie Acradnena HEOTpaHUYEHHBIN
TEXHOJIOTUU B MaTeMaTHKe U MaTeMaTudeckoM oOpa3zoBanuu: matepuaisl 11 Beepoccuiickoit JOCTYI
Hay4YHO-MeToan4eckoi koHpepenun. Kpacnosipek, 14-15 nost6ps 2013 r. / oTB. pen. B.P. Maiiep,
pen. kon. KI'TTY um. B.IT. AcradseBa. — KpacHosipck, 2013, ctp. 299-302. - Pexxum nocryma:
http://elib.kspu.ru/document/9420

Maiiep, Banepuii Pobeprouu. KomnbroTepHas noauepxka Kypca reoMeTpUH: METOINYECKOE Hayunas 6ubnuoreka 118

noco6ue. 1 gacte. ['eomerpust Ha miockoctu / B.P. Maiiep. KI'TTY um. B.I1. AcradbeBa. —

KTTIY um. B.I1. Actadnena




KpacHosipck, 1995. — 72 c.

Maiiep, Banepwuii Po6epToBry. KommnbroTepHast moiepkka Kypca reoMeTpun: yaeOHoe mocooue. Hayunas 6ubnuoreka 18

2 yactb. ['eomeTpus B mpoctpanctse / B.P. Maiiep. KI'TIY um. B.I1. AcradseBa. — KpacHosipek, KITIY um. B.II. AcradneBa

1996. - 128 c.

Maiiep B.P. ’)KuBasg maTtemaTHka Kak CpeICTBO MOBBIILIEHNS MOTHBALIMK K 00Y4EHHIO Ha YPOKax OBbC KI'TIY uMm. B.IL WNHuBuayanbHbIN
reoMeTpun B 0OCHOBHOM mmikoJie / B.P. Maiiep, E.O. ManuenkoBa / CO. TpynoB IV Bcepoccuiickoit Acradnena HEOTpaHUYEHHBIN
HAyYHO-METOAN4YecKoi KoH(pepeHnn « HpopMalmoHHbIe TEXHOJIOTHH B MATEMATHKE U JOCTYTI

MaTeMaTH4eckoM oOpa3oBaHum» B paMkax [V MexayHapoJHOTo HaydHO-00pa30BaTeIbHOTO
dopyma «YHenoBek, ceMbs U OOIIECTBO: UCTOPHUS M MEPCIIEKTUBBI pa3BUTUs». KpacHosipck, 18-19
HOs10pst 2015. —c. 71-73.- Pexum nocryma: http://elib.kspu.ru/document/6108

NH®OPMALMOHHBIE CITIPABOYHBIE CUCTEMBI 1 ITPOPECCHOHAJIBHBIE BA3bI TAHHBIX

IapanT [DnekTpoHHEIH pecypc]: nHGOpMAIMOHHO-TIPAaBOBOE 00ECIIEUCHHE : CITPABOYHAS
npaBoBas cucreMa. — Mocksa, 1992—.

Hayunas 6ubnuoreka

JIOKaJIbHAs CeTh
BYy3a

Elibrary.ru [nekTpoHHBIH pecypc] : SIeKTpoHHAst OMOIMOTeYHast CUCTeMa : 0a3a JaHHBIX
COACPIKUT CBECACHUA 00 0TeYeCTBEHHBIX KHATAX U NEPUOAUYCCKUX U3JaHUAX 10 HAYKE,
TEXHOJIOTUH, MeTUITNHE U 00pa3oBanuto / Poc. uHpopM. mopTan. — Mocksa, 2000— . — Pexum
nocryma: http://elibrary.ru.

http://elibrary.ru

CB0oOOIHBI JOCTYTI

East View : yauBepcaibHbIe 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypce] : https://dlib.eastview.com/ WNuuBuayanbHbBINH
HEOTpaHUYCHHBIN

nepuoauka Poccun, Ykpauns! u crpan CHI' . — Dnekrpon.gan. — OO0 UBUC. — 2011 - . JOCTYTI
AmnTumuiaruat. Bys [DnekTpoHHBIH pecypc] https://krasspu.antiplagiat.ru/ WNuuBuayanbHbBINH

JTOCTYII
MexBy30BcKas 1eKkTpoHHas oudnuoreka (MOb) https://icdlib.nspu.ru/ WNHnuBuyanbHbIM
HEOTPaHUYECHHBIN

JTOCTYII

CortacoBaHo: =
['naBHBIM OMOIMOTEKAPD / /j 2 Doprosa A.A.

(1OJKHOCTH CTPYKTYPHOTO MOJPA3/IEICHHUS) (moamnuce) (®Pamumus 1.0.)




7. KapTa MmaTepuaJbHO-TEXHHYECKOI 0a3bI AU CIUIIIUHBI
«CUCTEMBI JUHAMWYECKOI TEOMETPUU
B MATEMATHUYECKOM OBPA30BAHUN»

Hamnpasnenne noarotosku: 44.06.01 «O06pa3zoBaHue U Meaarorudeckue HayKu»
HanpasnenHocts (mpoduiib) o6pazoBaTesibHOM mporpammel « Teopus u MeToiuka
o0Oy4eHUs U BOCTIUTaHUs (MaTeMaTHKA)»

KBamudukanus (crenens) — MccnenoBatens. [IpenoaaBaTenb-uccieoBaTeb
(oOmras Tpy10eMKOCTb 3 3.€.)
3aouyHas ¢popma oOydeHus

AynuTtopus \ ObopynoBaHue
JUIS IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, 3aHATUI CEMHUHAPCKOTO THIIA,
KYPCOBOTO MTPOCKTUPOBAHMUS (BBIMOIHEHUS KYPCOBBIX PabOT), TPYIIIOBBIX U

UHIUBUAYAIbHBIX KOHCYJbTAIUI, TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOYHOM aTTECTALINU

[Ipoexrop-1mir.,
KOMIIbIOTEpP-1211T., MapkepHas Jocka-lmr.,
MHTEPAaKTUBHAs J0CKa- 1 mIT.

r. Kpacnospck,
yn. Ilepencona, 7,

ayn. 3-15
JUIS CAMOCTOSTEIbHON paboThI
r. KpachHospck, Komnbrorep-10mwit., npunrep- 1.
yn. Ilepencona, 7,
aya. 1-02

YuraapHbIi 3a1

Aynuropus \ JluneH3noHHoe mporpaMMHO€E 0OecreyeHne
JUIS IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, 3aHATUII CEMHUHAPCKOTO THIIA,
KYPCOBOTO ITPOCKTUPOBAHMS (BBIMOJTHEHUS KYPCOBBIX PabOT), TPYIIIOBBIX U
MHIUBUAYAIbHBIX KOHCYJBTAIMI, TEKYIIIEr0 KOHTPOJIS yCIIEBAEMOCTH U

IIPOMEKYTOYHOM aTTECTAUH

Microsoft® Windows® 8.1 Professional (OEM nurien3ust, KOHTpakT
Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JIuir ceprudukar NelB08-190415-
050007-883-951;
7-Zip - (CBoOoanas nunen3ust GPL);
Adobe Acrobat Reader — (CBoGonHast auIeH3Hs);
Google Chrome — (CBoOonHas TUIICH3UA);

r. Kpacnospcx, Mozilla Firefox — (CBoOoaHast nuneH3us);
ya. Ilepencona, 7, | LibreOffice — (Cro6omas mumensus GPL);

ayn. 3-15 XnView — (CBoGOHAS JHUIIEH3HS);

Java — (CBoOonHas muLeH3MA);
VLC — (CrobonHast TUICH3HA);
Kusas matemaruxa 5.0 (Konrpakr HKC-/15-294/15 or 21.09.2015,
mmnensus Ne 201515111);
GeoGebra (CB0601HO pacripocTpaHsemas B
HEKOMMepUecKUX (y4eOHbIX) LETsX JUIEH3US)

JUTSI CAMOCTOSATEIbHON PabOTHI

r. Kpacnosipck, Anpbt O6pazoanue 8 (nmuuensus Ne AAO.0006.00,
yi. Ilepencona, 7, | moroBop Ne JIC 14-2017 ot 27.12.2017

aya. 1-02
UurtanbHbli 3a1
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