AHHOTaUUs K padodeil nporpamMme npeamera «MaremMaTuka

PaGouas mporpamma yudeGHOro mpenMera «MaTemaTtukay Ha YpOBHE OCHOBHOI'O OOIIETo
oOpazoBaHHMsl cocTaBieHa B 2 BapuaHTax (0a30BbIii W yYIJyOJICHHBIH) COOTBETCTBUU C
TpeOOBaHUSIMU,  YTBEpKIAEHHBIMU  DeepalibHBIM  TOCYJApCTBEHHBIM  00pa3oBaTeIbHBIM
CTaH/JIapTOM OCHOBHOTO 00111ero 00pa3oBaHusl.

Pabouas mporpamma yweOHoro mpenmera «MaremaTukay Juig ydamuxcs 5-9  kiaccos
pa3paboTaHa Ha OCHOBAaHUU CJEAYIOLIMX HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB U MaTEpUasOB:
— (denepanpHOro 3akona "O6 obpazoBanuu B Poccuiickoit deneparuu” ot 29.12.2013 Ne
273-@3 (1.6 c1.28);
— (¢deaepanbHOr0 TrocyAapCTBEHHOr0 00pa30oBaTeNbHOTO CTaHAApTa OCHOBHOTO OOIIEro

oOpasoBanus (mpuka3z MunucrepcTBa npocsemenus Poccuiickoit deneparun No287 ot
31.05.2021);

— TOpuUMepHON pabodell mporpaMMmbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBanms mia 5-9 KkiaccoB o0mieoOpa3oBaTeIbHBIX OpraHu3anuii  (0mo00peHa
pemeHreM  (QenepanbHOTO  y4eOHO-METOAMYECKOTO  OOBEAMHEHUS 10  00meMy
obOpazoBanwuio potokoia 3/21 ot 27.09.2021r.);

— mnporpammbl «MaremaTuka» Uit oOydaromuxcst 5-11 kiaccoB 0011e00pa3oBaTeIbHbIX
mkon aBTopoB: A. I'. Mepsnsak, B. b. [lononckuii, M. C. Sxup, [1.A.HomupoBckuii,
E. B. bymxo.

VYrny0OneHHOe H3y4eHHE MaTeMaTUKHd C LENbI0 YAOBICTBOPEHUS pPa3MYHBIX HHTEPECOB
oOydJaromuxcs, NOTpeOHOCTeH B  (U3MYECKOM  pa3BUTHM U COBEPUICHCTBOBaHWUHU
OCYIIECTBIISICTCSA 3a CYeT (OPMUPYEMOW YacTH Y4eOHOro IUIaHAa, a WMEHHO: YBEIWYEHBI
ydeOHBIE Yachl, IPEIyCMOTPEHHbIE Ha H3YYEHHE OTICIbHBIX Y4YCOHBIX IIPEIMETOB
oOsi3aTenpHON yacTu. Tak, Ha y4eOHBIN Kypc «PemieHne MaTeMaTndecKux 3aaau» OTBOJIUTCS
no 1 yacy B Hezenmo B 5—9-X Kiaccax.

Ilesmm 00ydeHuss MaTeMaTUKH:

e (QopmupoBaHHE IEHTPAIbHBIX MAaT€MaTUYECKUX TOHATHH  (YUCIIO, BEJIWYUHA,
reoMerpuueckas ¢urypa, MepeMeHHas, BEpPOSTHOCTh, (YHKIHM), OOECIECUHBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHUs 00YUaIOIIUXCS;

® [0/BEJIeHUE 00YYAIOIMXCS HA JOCTYITHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aHMOCBS3H
MaTeMaTHUKd M OKPYKAIoLIEro Mupa, MOHMMAHME MaTeMaTHKU KaK YacTu oO0mien
KYJIBTYpPBI 4EJIOBEUECTBA;

® Dpa3BUTHME MHTEJUIEKTYaIbHBIX W  TBOPYECKMX CHOCOOHOCTEM  oOydaromumxcs,
MI03HABATEIbHON AaKTUBHOCTH, MCCJIEI0BATEIbCKUX YMEHHMM, KPUTUYHOCTH MBILUICHHUS,
MHTEpECa K N3YYEHHUIO MATEMAaTHKH;

e (dopmupoBaHue  (QYHKIMOHAIBHOH  MaTeMaTUYeCKOM  TIpaMOTHOCTHU:  YMEHHS
pacrno3HaBaTh MPOSIBICHUS MaTEMaTHUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAlMsX W HpPU H3YYEHUHM JPYTUX Y4YEeOHBIX IMpPEJAMETOB,
MPOSIBJIEHUSI 3aBUCHUMOCTEH U 3aKOHOMEpHOcTeH, (opMynupoBaTh HUX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTb MaTEeMaTUYECKHE MOJEIM, HPUMEHATb OCBOEHHBIN
MaTeMaTHUYeCKUi ammapar s pelleHds MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH I1OJIy4EHHBIE PE3YJILTATHI.

e chopmupoBaTh y oOydaromuxcs GyHKIMOHAIBHYIO IPaMOTHOCTh, BKJIIOUAIOIIYIO B ce0s
B KayecTBE HEOTHEMJIEMOM COCTaBISAIOIIEH YyMEHHE BOCIPUHUMATh U KPUTHUECKH
aHAJIM3UpPOBaTh MH(POPMALIMIO, TPEACTaBICHHYI0 B pa3IMyHbIX (opMmax, MOHHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX PEAIbHBIX MPOIECCOB U 3aBUCHMOCTEH, MPOU3BOAUTH
IIPOCTEMNIIINE BEPOATHOCTHBIE PACUETHI.



W3ydyeHre MaTeMaTUKHU HAMPaBJICHO Ha pealn3alliio CIeAYoIuX 3a1ay:

® cuUCTEMaTHYeCKOe Pa3BUTHE MOHSATHUS YMCIa, BHIPAOOTKA YMEHUH BBINOIHSITH YCTHO U
MUCBbMEHHO apuMeTHUeCKUe ICHCTBUS HaJa 4YHCIaMHU, MEePEeBOAMUTH IPaKTUYECKUE
3a/1a4M Ha A3bIK MAaTEMaTHKU;

® OBJAJICHHE CHCTEMOHM MaTeMaTUYeCKUX 3HAHUH M yMEHHH, HEOOXOIUMBIX IS
NPUMEHEHHUS B MPAKTHUYECKOH JEATENIbHOCTH, W3YyYEHUS CMEXKHBIX JAUCLUILINH,
POI0JDKEHHUS 00pa30BaHus;

® UHTEJUIEKTYaJIbHOE pa3BUTHE, (OpMHpOBAHME KadyeCTB JMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY JJIs IMOJIHOIEHHOW »U3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX
MaTEMaTUYECKON  JESITEIBbHOCTU: SICHOCTM M TOYHOCTU MBICIM, KPUTHYHOCTH
MBILUICHUS, HMHTYUIMH, JIOTMYECKOTO MBIILICHUS, JJIEMEHTOB aJIrOpUTMUYECKOM
KYJIBTYpBl, MPOCTPAHCTBEHHBIX TMPEICTABICHUH, CIIOCOOHOCTH K TPEOJOJICHUIO
TPYAHOCTEMH;

e (opMupoBaHHe MpeACTaBICHU 00 HIESSIX U METOJIaX MaTeMAaTUKH KaK YHHUBEPCAJIbHOTO
A3bIKa HAyKU U TEXHUKU, CPEACTBA MOJEIUPOBAHUS SIBJIEHUI U IIPOLIECCOB;

BOCIUTAHHE KYyJIbTYpbl JMYHOCTH, OTHOIICHHWS K MaTreéMaTUKe KaKk K 4YacTu
00IIeYeI0BEUECKOM KYIbTYPhI, UTPAIONICH 0COOYIO POJIh B OOIECTBEHHOM Pa3BUTUU

C yuérom mnporpammbl BocnuTanuss MAOY «COIl» Ne7 ««OpenbBeiicy HI'O B
nporpaMMe OTpakaeTCs pean3alyisi BOCIUTATEIBHOIO MOTEHIMana YpoKa MaTeMaTHKH,
KOTOPBI  MPEANONaracT KCIONb30BAaHUE PA3TUYHBIX BHIOB U (OpM JESITEIBbHOCTH,
OpUEHTUPOBAHHOW Ha IIeNieBble MPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMU OCOOECHHOCTSAMHU
o0y4aromuxcs:

v/ TpuBJIeYCHUE BHUMaHHs OOYYAIOIIMXCS K IIEHHOCTHOMY AacClleKTy HM3y4aeMbIX Ha YPOKE
SIBJICHU, OpraHW3alMi0 WX pPa0OTHI C TIOJy4aeMOHW Ha YypPOKE COLMAIBHO 3HAYUMOKN
uHpopManrell — HHUIIMUPOBAaHUE €€ 0OCYKICHHS, BBICKa3bIBaHUS O0YJAIOIIUMUCS CBOETO
MHEHHUS 10 €€ MOBOY, BBIpaOOTKa CBOETO K HEM OTHOLIECHMUS;

v JIEMOHCTpAIHi0 O0YyYaroIIUMCs PHMEPOB OTBETCTBEHHOIO, TIPaKIAHCKOTO ITOBEICHHMS,
NPOSIBJICHUST YEJIOBEKOJIIOOUS M JOOpOCEpAECYHOCTH, depe3 MOAO00p COOTBETCTBYIOLIETO
MmatepHana Juis paboThl Ha YpOKe, IPOOIEMHBIX CUTYalui 11sl 00CYKIeHHUs B Kiacce;

v\ TNpUMEHEHHEe Ha ypPOKe HWHTEPAKTHBHBIX  (opM  paboTBl €  OOYYAIONMMHECS:
MHTEJJIEKTYaJIbHBIX WUIP, CTUMYJIHUPYIOIIHUX I103HABATEIbHYI0O MOTHUBALIMIO OOYYarOIIMXCS;
JUAAKTHYECKOT 0 TeaTpa, /i€ MOJIYYeHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€aTPaIbHbIX
MIOCTAHOBKAX; JUCKYCCHUN, KOTOpBIE Al0T 00Y4arOIIUMCS BO3MOXHOCTh MPUOOPECTU OMBIT
BEJICHUS] KOHCTPYKTHUBHOI'O JMajora; TpynrnoBol paboTel win paboThl B Mapax, KOTOpHIE
y4daT o0y4aroluxcsi KOMaHIHOW padoTe U B3aUMOAEHCTBHIO C IPYTMMH 00Yy4arOIUMUCS;

v MHUIUHPOBAHUE H MOJJICPIKKA MCCIEI0BATENBCKOM JEITEIHOCTH 00YUAOIIUXCS B pAMKax
peann3alii UMU UHAWBUYAIBHBIX U TPYIIIOBBIX MCCIEAOBATEIBCKUX MIPOEKTOB, YTO JACT
0o0y4aromuMcsi  BO3MOXXHOCTb ~ HPUOOPECTH  HABBIK  CaMOCTOSITEJIBHOTO  pEIIeHUs
TEOPETUYECKOM MpPOOJIEeMbl, HABBIK T'€HEPHUPOBAHHUS U OGOPMIIEHUS COOCTBEHHBIX WUJEH,
HaBbIK YBaXXUTEJIHbHOTO OTHOLIEHHUS K YYXHM HIesM, OQPOPMIICHHBIM B paldoTax IpYyrux
ucclienoBareseil, HaBbIK MMyOJUYHOTO BBICTYIUICHUS TIepe] ayAUTOpUel, apryMeHTHPOBAHUN
OTCTaMBaHUs CBOEH TOUKH 3PEHUS.

Y4eOHBIM ITaHOM Ha U3ydeHHe peaMera « MaremaTrkay oTBoauTcs 946 vaca.
ITporpamma peanuzyercs:

- s Skimacca B 00beme 170 4acoB B ToJ1, 5 4acOB B HEJEIIO;

- 1151 6 kacca B oobeme 170 yacoB B rofi, 5 yacoB B HEJIEINIO;



- mys 7-8 kiaccoB B 00beMe 204 yacoB B roji, 6 4acoB B HENENIO*;
- m1sg 9 xitacca B o0beMe 198 gacoB B rof, 6 4acoB B HEEIIO.

*B 7-9 kmaccax mMoayib «Anrebpa» - B 00béMme 3 vaca, moaynb «l'eoMeTpusin- B 00bEMe 2
qaca, MOJyJb « BeposiTHOCTB 1 cTaTHCTHKa»- B 00bEMe 1 Hac.

HporpaMMa OPHUCHTHPOBAHA HA MCII0JIb30BAHUE y‘IC6HO-MeTOI[I/I‘ICCKOFO KOMIIJICKCA:
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Mepsnsik, B.b. ITononckuii, M.C. Skup. MatemaTtuka 5 kinacc.M. :Benrana-I"pad
Mepznsik, B.b. [lononckwuii, M.C. Slkup. Martematuka 6 kinacc. M. :Benrana-I"pad
Mepsnsik, B.b. ITononckuit, M.C. Skup. Anredpa 7 xinacc. M. :Benrana-I"pad
Mep3smsik, B.b. Tlononckwuii, M.C. Skup. Anrebpa 8 xnacc. M. :Benrana - I'pad
Mepsnsik, B.b. ITononckuit, M.C. Skup. Anredpa 9 kimacc. M. :Benrana - I'pad
Mep3sik, B.b. TTononckwnii, M.C. Skup. 'eomerpust 7 xnacc. M. :Benrana - ['pad
Mepsnsik, B.b. ITononckuit, M.C. Skup. ['eomerpus 8 kinacc. M. :Benrana - I'pad
Mep3sik, B.b. TTononckwnit, M.C. Skup. ['eomerpus 9 xnacc. M. :Benrana - ['pad

Ilnanupyembie pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

CTHBIE Pe3yJIbTAThI:

I[laTpuoTHyeckoe BOCIMTAHME: TIPOSIBJICHHUEM HHTEpECAa K MPOUUIOMY M HACTOSIIEMY
pOCCHUICKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSM POCCHIUCKHUX
MaTE€MaTUKOB M POCCHICKOM MaTeMaTH4EeCKON IIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTYIKEHHUH B IPYTMX HAyKaX W MPUKIAIHBIX cepax.

I'paiknanckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE: TOTOBHOCTBIO K BBIIIOJIHEHUIO
00sI3aHHOCTEH  TrpaklaHMHAa W  pealn3alldd €ro IpaB, MPEJACTaBICHUEM O
MaTEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
Opoueayp TpaxkIaHCKOro ooOmiecTtBa (BBIOOPHI, OMPOCH W TMp.); TOTOBHOCTBIO K
OOCYXXJIEHUIO DJTHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMCHCHHEM
JOCTH)KEHUI HAayKH, OCO3HAHHEM BA)KHOCTM MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B
JIESITEIBHOCTH YYEHOTO.

TpynoBoe BocnMTaHUe: YCTAHOBKOW Ha aKTUBHOE YYAacCTHE B PELICHUHM NMPAKTUYECKUX
3a/1a4 MaTEeMaTUYECKON HAMpaBICHHOCTH, OCO3HAHHEM BAXKHOCTH MATEMaTHYECKOTO
o0pa3oBaHMsl Ha TMPOTHKEHUM BCEH OKU3HM M yCIeUuHoW mpodeccnoHanbHOMI
NEATeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH; OCO3HAHHBIM BBIOOpOM U
MOCTPOCHUEM HWHIUBUAYaIbHONH TPAeKTOPHUH OOpPa30BaHMUS M JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYECKOEe BOCMHUTAHME: CIIOCOOHOCTHIO K AMOIMOHAIBHOMY U OSCTETHUYECKOMY
BOCTIPUATHIO MaTeMaTUYeCKUX OOBEKTOB, 3a1ad, PEIICHUN, PaCCYXKACHH; YMEHHUIO
BUJIETh MaTEeMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAy4YHOr0 NO3HAHUA: OpPUEHTALMENW B JEATEIBHOCTH HA COBPEMEHHYIO
CUCTEMY HAYYHBIX MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKa,
MPUPOJBI U OOIIECTBA, TOHUMAaHUEM MaTEMaTUYECKOW HayKd Kak cepbl 4eToBEeYECKON
JEATETbHOCTH, JSTanoB €€ pa3BUTHUS W 3HAYUMOCTH JUIsl Pa3BUTHUS ILMBUIM3ALINY;
OBJIQJICHHEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHYECKON KYJIbTypOll KakK CpeICTBOM
MO3HAHMUS ~ MHpA; OBJIAJCHUEM MPOCTEHIIMMM  HaBBIKAMHU  HCCIIEOBATEIbCKON
JIeSATeTLHOCTH.

du3nyecKoe BOCNUTAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSI U IMOLMOHAJILHOI0
0,1aronoJIy4usi: TOTOBHOCTBIO IPUMEHSITh MATEMATUUECKUE 3HAHUSI B MHTEPECaX CBOETO
3I0pPOBBSI, BEJACHHS 370POBOTO 00pa3a >KM3HU (370pOBOE MHUTAHHE, COATAHCHPOBAHHBIN
PEXUM 3aHATUN U OTIbIXA, PErysipHas (hrU3nUecKas akTUBHOCTH); CHOPMUPOBAHHOCTHIO



HaBbIKa pedJIeKCUH, TPU3HAHKEM CBOETO IMpaBa Ha OMMUOKY M TAKOTO e MpaBa APYyroro
YeJI0BEKa.

JKO0JIOrHYecKOe BOCIIMTAHUE: OPUEHTAIMECN HA MPUMEHEHWE MAaTEMAaTHYECKUX 3HAHHUM
JUISL pellieHUs 3a7ad B O0JacTH COXPaHHOCTH OKPYKAIOWMIEH Cpelibl, MIaHUPOBAHUS
MOCTYNIKOB M OILICHKM MX BO3MOXHBIX IOCIEACTBUH JUIsl OKPY)KAIOLIEH CpEelbl;
OCO3HAaHHEM TJI00aTBFHOTO XapaKTepa 3KOJIOTUISCKUX MPOOJIeM U yTeH X PelIeHusI.
JIMYHOCTHBIE pe3yJbTaThbl, O0ecHeYMBAKIINE aAJANTANUI0 o0y4yamoumerocss K
H3MEHSIOIUMCSH YCJIOBUSIM COIHAJIbHOM W TNPHUPOJAHON Cpeabl: TOTOBHOCTHIO K
JCUCTBUAM B  YCIIOBUSIX  HEOINPENEIEHHOCTH, NOBBIIIEHUIO  YpPOBHSA  CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JEATeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Y
JIPYTHX JIOJCH, mpuoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMITETCHIIMM M3 ONBITA JIPYTUX; HEOOXOAMMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHUH, B
TOM uucie GpopMyaupoBaTh UACH, MOHITHS, TUIIOTE3bl 00 00BEKTAX W SBICHUSAX, B TOM
YuCj€ paHee HE W3BECTHBIX, OCO3HaBaTh Je(MUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETCHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYaIMI0, BOCIPUHUMATh CTPECCOBYIO CHTYAIlMIO KaK BBI3OB, TPEOYIOIIUN KOHTPMEp,
KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS W JEHCTBUS, (OPMYIUPOBATH M OIICHUBATH
PHUCKH H ITOCJICACTBUS, GOPMHPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJbTaThI:

5 kuace

1) Vuusepcanvuvie nosnasamenvhvle deiicmeus 0becneuusarom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCs (0C80eHUe MemMO008 NOZHAHUSL OKPYIHCAIOUe20 MUpA;
NpUMEHeHUe 102UYECKUX, UCCIe008AMeNbCKUX ONepayull, yMmeHul pabomams ¢ uHgopmayuet).

ba3oBble JloruuecKue aeiicTBH:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOLICHUH MEXIy MOHATUSAMU; (DOPMYIHpPOBATH OMpEAeNeHUs IOHATHI,
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIACCH(PUKAIUU, OCHOBAHUS Il 000OIICHUS U
CpaBHEHUS,

BOCIIPUHUMATH, (POpMYyITHUpPOBATh U IPe0OPa30BHIBATH CYXKICHUS:

BBIABJIISITH MATEMATUUYCCKHEC 3aKOHOM€pHOCTI/I, B3aNMOCBSI3U U HpOTI/IBOpe‘-II/IFI B CI)aKTaX,
JaHHBIX, Ha6J'IIOI[CHI/I${X nu YTBep)KI[CHI/IﬂX;

JIeNIaTh BBIBOJIBI C MCTIOJIF30BAaHNEM 3aKOHOB JIOTUKH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;
MPOBOAMTH CAaMOCTOSITEIbHO HECTOXKHBIE JO0Ka3aTelIbcTBA MaTeMaTHYecKuX (aKToB,
MPUBOUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
Ba3oBble ncciienoBare/ibcKue AeicTBUS:

UCIONIb30BaTh  BOMPOCHI  KaK  HMCCIENOBATENbCKHM  MHCTPYMEHT  TO3HAHWS;
dbopMynHupoBaTh BOMPOCHL, apPTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJMTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIA DKCIEPUMEHT,
HEeOO0JIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

Pabora ¢ nnopmanmeii:

BbIOMpATh, AHAJIU3UPOBATH, CHUCTEMATU3MPOBaThb U HHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BBIOMpaTh (OpMy MpeACcTaBieHUs WH(DOPMAIMK U WILTIOCTPUPOBATH PelIaeMble 3a/1adyu
CXEMaMH;

OLIEHHUBATh HAAEKHOCTh HH(OPMALINY IO KPUTEPUSIM, ITPEITIOKEHHBIM YUUTEIIEM.

2) Vuueepcanvnvie KOMMYHUKAmMUGHbBlE Oelicmeus obecnedusaiom coopmuposaHnocno
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO01menue:
BOCIIPUHUMATH U (DOPMYIHUPOBATH CYKIACHHS B COOTBETCTBUH C YCIOBUSMH U LIETSIMU
oOIIeHHs; SICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHsS B YCTHBIX U



NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs M0 XOJy PELICHMs 3aJadl, KOMMEHTHPOBATh
IIOJIyYECHHBIH pe3yibTarT;

B X07i¢ OOCYXXJICHHsI 33]1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TE€MbI, TPOOJIEMBI,
pelaeMoi 3a1auu, BbICKa3blBaTh UJIEU, HALIEJICHHBIC HA MOUCK PEIICHHUS; COIOCTaBIATh
CBOHU CYX/IEHUS C CYKACHUSAMU JIPYTUX YYaCTHUKOB JHAJIOra;

IIPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4H.

CotpyannuecrBo:

pacrpenenars BUbl paboT, JOrOBapUBaThCs, 00CYXKaTh MPOLECC U PE3yIbTaT paboThI;
0000111aTh MHEHUS HECKOJILKHUX JIONEH;

y4acTBOBaTh B IPYMIIOBBIX (opMax padoThl (00Cyx aeHusl, 0OMEH MHEHUSIMH, MO3TOBbIC
LITYPMBI U JIp.).

3) Yuusepcanvnvie pecynamuensie oeiicmeus obecneyugarom @Gopmuposanue CMblCLO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, QJITOPUTM peElIeHHs 3aJadd (WIM €ro 4acTh),
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUN C yU€TOM HOBOM MH(OpMAIIHH.
CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHM CaMOIIPOBEPKU, CAMOKOHTPOJISI IpoLecca U pe3ysbTara pelieHus
MaTeMaTHYeCKOM 3aa49H;

OLICHMBAaTh COOTBETCTBHUE PE3yJbTaTa IEATEIBHOCTH IOCTABICHHON LEJIHW U YCIOBHSM,
HaXOJIUTh OLINOKY.

6 ki1acc

1) Vuusepcanvuvie nosnasamenvhvle oeiicmeusi obecneuusarom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCs (0C80eHUe MemMO008 NOZHAHUSL OKPYIHCAIOUe20 MUpA;
NpUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuet).

Ba3oBble tornyeckue geiicTBus:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKW MaTeMaTHYECKUX OOBEKTOB,
NOHATHH, OTHONICHUH MEXTy MOHATHAMH;, (OPMYIUPOBATH ONpPEIACICHUS TOHSITHIA;
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIACCU(PUKALMU, OCHOBAHMS AJIsi 0000LIeHNs U
CpPaBHEHHS;

BOCIIPUHUMATh, (POpMYyIUpPOBATh U MPEe0OPa30BLIBATh CYXKACHUS:

BBISIBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUHs B (akTax,
JTAHHBIX, HAOJIIOJICHUSX U YTBEPIKICHUSAX;

JIeJIaTh BBIBOJIbI C MCIIOJBb30BAHNEM 3aKOHOB JIOTUKH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;
IPOBOAMUTH CAaMOCTOSITEJIbHO HECJOKHBIE JI0Ka3aTebCTBA MaTeMaTHUYECKUX (PaKTOB,
IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
ba3oBblie uccienoBare/bCKue 1eHCTBHA:

UCIOJIb30BaTh  BONPOCHI  KaK  HCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHMS;
(bopMynupoBaTh BONPOCH!, (PUKCUPYIOIIME TPOTUBOPEUHE, IPOOIEMy, apTyMEHTUPOBATh
CBOIO TIO3UIINI0, MHEHHUE;

MPOBOAUTH IO CaMOCTOSITEIBHO COCTAaBJICHHOMY IUIaHY HECIOXHBIA HKCHEPUMEHT,
HEeOOJIbIIIOE HCCIIeI0BaHNE MO YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

Pabora ¢ undpopmanmeii:

BbIOMpPATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,

BbIOMpAaTh (opMy MpeacTaBIeHHUs MHYOPMAIMKY U WILTIOCTPUPOBATh pellaeMble 3a1a4H
CXEMaMH;

OLIEHHUBATh HAAEKHOCTh HH(OPMALINY IO KPUTEPUSIM, TTPEITIOKEHHBIM YUUTEIIEM.

2) Vuueepcanvnvie KOMMYHUKAMUGHblE Oelicmeus obecnedusaiom coopmuposaHnocno
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO01menue:



® BOCHPUHHUMATH U (POPMYNIHPOBATH CYKICHHSI B COOTBETCTBHH C YCIOBUSMHU M LEIIMU
OOIIeHMs; $ICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS IO XOAY pEIleHus 3ajauyd, KOMMEHTHPOBAThH
IIOJIYYEHHBIH pe3yibTarT;

e B Xx0/€ 00CYXJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOW TE€MbI, MPOOIEMBbI,
pelaeMoii 3a1auu, BbICKAa3bIBaTh UJEH, HALIEJICHHbIE HA MOUCK PEIIEHUs; COMOCTABIATh
CBOM CYXKJICHUS C CYXKJICHUSIMH IPYTUX YIYACTHUKOB JTUAJIOTA;

®  [IPEACTaBJIATh PE3yNbTAThl PEIICHUS 3a/Ia4H.

CoTpyaHuuecTBo:

®  pachpenensaTh BUABI paboT, TOroBapuBaThCs, 0OCYKIAaTh MPOLECC U PE3YJIbTAT PadOTHI;
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

®  y4yacTBOBAThH B I'PYIIOBHIX (hopmax paboThl (0OCYKaeHUs, OOMEH MHEHUSIMHU, MO3TOBBIE
IITYPMBI | JIp.).

3) Vuueepcanvuvie pezynamuensle Oelicmsus obecnedusarom GopmMuposaHue cmulClo8blX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3zanusi:

®  CaMOCTOSITEJIbHO COCTaBJATH IUJIaH, aIrOPUTM pelleHHs] 3aJadu (UM €ro 4YacTh),
BBIOUpaTh CMOCOO0 pemieHus ¢ y4€TOM HUMEIOIIUXCS PECYypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTHPOBATh BAPHAHTHI PEHICHUN C yd4ETOM
HOBOU HH(pOpMaIUH.

CaMOKOHTPOJIb:

e BIAJETHh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJSI MpOIecca M pe3ysbTara pelieHus

MaTeMaTHYeCKOH 3aauu;
OILICHUBATh COOTBETCTBHE PE3yNIbTaTa JESTEIBHOCTH IMOCTABICHHOW LENU M YCIOBHSIM,
OOBSACHATH MPUYUHBI JOCTUKEHUS UM HE JOCTUKEHUS 11€TIH, HAXOIUTh OIIMOKY.
7 kiacce
1) Vuusepcanvuvie nosnasamenvhvle oeiicmeus 0becneuusarom Gopmuposanue 6a306oix
KOZHUMUBHBIX NPOYECCO8 00yUaIoumuxcs (0c8oenue Memooos8 NO3HAHUS OKPYHCAIOULe20 MUpa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayuelti).
Ba3oBble 1oruyeckue aeiicTBUA:

® BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIE MPHU3HAKKM MATEeMATUYECKUX OOBEKTOB,
MOHSTHIA, OTHONICHWH MEXIy IMOHATHAMU; (DOPMYITHpPOBATH OMpEACIICHUS ITOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMU, OCHOBAHUS JJIsi 0000IIeHUS U
CPaBHEHHUS, KpUTEPHUU TTPOBOJIMMOTO aHAIIN3A,

®  BOCHPHUHHUMATH, (OPMYIHUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEpPAUTEIbHBIC U
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

®  BBIABIATH MAaTEMaTHYCCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS B (paKTax,
JTAaHHBIX, HAOJTFOICHUSX B YTBEPKICHHSIX

e JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKTFOYeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

e  pa3dupaTh JI0KA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUHN (TIPSIMBIE U OT TIPOTUBHOTO),
NPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JIOKA3aTeIbCTBA MaTeMaTHUECKUX (DaKTOB,
BBICTpAaUBaTh apryMEHTAIMIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHHUS;

e BpIOMpaTh CcHoOcOO pelmieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh Hambosee MOAXOMSIIUNA ¢ YIETOM CaMOCTOSITENILHO BBIICTICHHBIX
KPUTEPUEB).
ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® JCIONB30BaTh  BOMPOCHI KAk  MCCIENOBATEIbCKUH  WHCTPYMEHT  ITO3HAHHS,
(dbopMyIHpOBaTh BOMPOCH], (PUKCHPYIOIIHE MPOTUBOpPEYHE, MPOOIIEMY, CaMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3y, apryMEHTHPOBATH CBOIO
MO3UITUIO, MHCHHC,



IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBIEHHOMY IUIAHY HECJIOXKHBIM 3KCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIeI0OBAaHNE IO YCTAaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENIbHO  (OpMYJIMpPOBAaTh  OOOOIIEHUS H  BBIBOJABI 10  pe3yibTaTam
NPOBEIEHHOTO HAOJIOJCHUS, MCCIEA0BAaHMs, OICHWBATh JIOCTOBEPHOCTH IOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

Pabora ¢ unopmanmeii:

BbIOMpPATh, aHAIW3UPOBATh, CUCTEMATU3UPOBaTb W HMHTEPIPETHPOBATH HH(OPMAIIHIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

BbIOMpAaTh (opMy MpeacTaBiIeHHsI HH(YOPMAIMK U WILTIOCTPUPOBATh pEIIaeMble 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OpPMALUK [0 KPUTEPUSAM, MPEUIOKEHHBIM yYUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmgusi 0becneuusaiom coopmuposaHnocms
COYUATILHBIX HABLIKOG 00YUAIOUUXCH.

O0menue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHSMHU U LEIISIMH
OOILEHHS; $ICHO, TOYHO, T'PaMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaxX, JAaBaTh IMOSICHEHUS M0 XOAY PEUICHHs 3aJa4dl, KOMMEHTHpPOBAThH
HOJYYCHHBIH Pe3yJIbTaT;

B XOJIe 0OCYXKICHHUS 33JaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOM TEeMBbI, IPOOIEMBI,
pemaemMoi 3a1a4n, BHICKa3bIBaTh MJIEH, HAIICJICHHBIC HA MOUCK PEIICHHS; COTIOCTABIATh
CBOM CYXKICHUS C CYXICHHUSIMHU JPYTUX YYaCTHUKOB JAUANIOra, 00HAPYKHUBATh pa3Iniue 1
CXOJICTBO TO3WIMK; B KOPPEKTHOW ¢opme (opMynupoBaTh pa3HOTIIACHS, CBOU
BO3PaKEHHUS;

MPECTABIATh PE3yJAbTAThl PEHICHUS 3a7add, SKCIIEPUMEHTA, WCCIICAOBAHUS, MMPOEKTa;
CaMOCTOATENIFHO BBIOMPATh (hopMaT BBICTYIUICHHS C Y4ETOM 33/a4 NpPE3EHTALNH |
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHONW W WHAMBHIYATbHON paObOTHI MIpH
pemieHNH  y4eOHBIX  MaTeMaTHYeCKHUX  3ajad; TNPUHUMATh IIeTb  COBMECTHOM
JeSITeIbHOCTH, PAacCHpedeNsTh BHUIbl PabOT, JOrOoBapHBATHCS, OOCYKIAaTh MpoOLEcC U
pe3yabTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CykaeHus, 0OMEH MHEHUSIMH, MO3TOBbIE
IITYPMBI U JIp.); BBIIOJHATH CBOI 4YacTh paOOThI U KOOPAWHUPOBATh CBOU JEHCTBUS C
JPYTUMH WIEHAMH KOMaHJIbl; OIEHMBATh KAYe€CTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUS.

3) Yuueepcanvuvie pezynamuemnwvie oOeticmeus odecneuugarom @GopmMuUposaHue CMbiCI08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusauus:

CaMOCTOSITENIbHO COCTABIIATh IJIaH, alTOPUTM pelleHHs 3ajaud (WM ero 4YacTh),
BBIOMpATh CIOCOO pelleHHus C Y4YETOM HMEIOHIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAapPUAHTBHl PEIICHHUNW C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOW 3aj1auu;

OIICHUBATb COOTBETCTBUC PE3YyJibTaTa ACATCIBHOCTHU MOCTaBJICHHOMN oeJim 1 yCJIOBUSAM,
00BACHSITH IPUYUHBI JOCTUKCHUA UJIN HC JOCTHIKCHUA LECIN, HAXOAUTH OI_HI/I6Ky, JaBaThb
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

8 kiaace



1) YVuueepcanvuvie nosnasamenvusle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0C80eHUe MEeMOO08 NOZHAHUSL OKPYIHCAIOUe20 MUpA;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHuil pabomams ¢ uHgopmayuetl).

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUH MEXAy MOHATHAMH; (OPMYIUPOBATH ONpPEACICHUS MOHSATHIA;
yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PUKAIUU, OCHOBAaHUSA AJIsl 0000IIeHUs U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

BOCIPUHUMATH, (OPMYIHUPOBATh U MPEOOPa3OBbIBATH CYXACHUS: YTBEpAUTEIbHBIC U
OTpHULaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

BBISIBJIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUHs B (akTax,
JAHHBIX, HAOMIOACHUSAX M YTBEPXKACHUAX;, NpeAiaraTb KPUTEPUH JJsl BBIABICHHS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

JIeJIaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, IEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3bupath J10Ka3aTeabCTBA MAaTEMATUYECKUX YTBEPKACHUM (MPSMBIE U OT MPOTUBHOTO),
MIPOBOJAMUTH CaMOCTOSITEIbHO HECJIOXKHBIE JO0Ka3aTelIbCcTBa MaTeMaTHYecKux (axTos.,
BBICTpAauBaTh APryMEHTAIUIO, PUBOJIUTH MPUMEPHI U KOHTPIPUMEpPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS,

BBIOMpATh CIOCO0 pemeHus y4eOHOH 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHusi, BIOMpaTh HauOoIee MOIXOMSIINN C YIETOM CaMOCTOSITEIBHO BBIICIEHHBIX
kputepuen). bazoBble ucciie1oBaTe/IbCKUeE 1eiCTBUA:

HCIOJIb30BaTh  BONPOCHI  KaKk  HCCIEIOBATEIbCKMM  MHCTPYMEHT  IIO3HAHMS;
(dbopMynupoBaTh BONPOCH], (PUKCHUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSITEIBHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHHUE;

MPOBOAUTHh MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA JKCIEPUMEHT,
HEeOO0JIbIIIOE UCCIIEOBAHNE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro o0ObEeKTa,
3aBHCUMOCTEH 00BbEKTOB MEXK1Y COOOM;

CaMOCTOSITENTILHO ~ (JOPMYITUPOBaTh  O0OOMIEHUST W  BBIBOJIBI 1O  pe3yiabTaTam
NPOBEAEHHOTO HAOIIOJEHMSI, MCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHMIA;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TaKXK€ BBIIIBUraTh MPEANOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M U30BITOUHOCTh HH(OPMALIUU, JaHHBIX, HEOOXOIUMBIX JJIs
pelIeHus 3a/1a4H;

BbIOMpPATh, AaHAIU3MPOBATH, CHUCTEMATU3UPOBAaTh W HMHTEPIPETUPOBATH HH(POPMALUIO
pas3INYHbIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (OpMY MpeACTaBlIeHUs HWH(DOPMALMK U WIUIIOCTPUPOBAThH PELIaeMble 3a/1auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK M0 KPUTEPUSAM, MPEUIOKEHHBIM yYUTEIeM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) VHusepcanvnvle KomMMyHuxamueHnwvle Oelicmsusi o00ecneyusarom CcQOpMUpo8aHHOCHb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

BOCIIPUHUMATh U (POPMYITUPOBATh CYXJIEHUS B COOTBETCTBUH C YCIOBHUAMHU U IIETSIMH
OoOlIeHHs; $ICHO, TOYHO, TI'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX U
IIICBMEHHBIX TEKCTaX, AaBaTh MOSACHEHMS 10 XOAY PELICHHs 3aJadd, KOMMEHTUPOBATh
MIOJIyYEHHBIA pe3yibTarT;

B X0Jle 00CYXKJeHHs 3aJiaBaTh BOIPOCHI MO CYIIECTBY 0OCYKJaeMoOil TeMbl, TPOOIEMBI,
pelraeMou 3a7a4y, BBICKA3bIBAaTh MJIEH, HALIEJICHHBIE HA IIOUCK PEILIEHUs; COIIOCTAaBIATh
CBOM CYXJICHUS C CY>KICHUSIMH JAPYTrUX YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh pa3inyue U



CXOJICTBO TMO3ULHUN; B KOPpeKTHOW ¢opMe GOpMyIHpoBaTh pa3HOTIacHsi, CBOU
BO3PAXKCHHUS;

® [IpEACTaBIATh PE3yJbTaThl PEIEHUs 3a/layM, SKCIIEPUMEHTA, UCCIEIOBaHUsA, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3334 MPE3CHTALUU U
0COOCHHOCTEHN ayAUTOPHH.

CotpyanunuecrBo:

® [IOHMMATh M UCHOJH30BaTh NMPEUMYIIIECTBA KOMaHAHON U UHIUBUAYAIBHON pabOThI pU
pelieHnrn  y4yeOHBIX  MaTeMaTH4YecKuX  3a7ad; MpPUHUMATh 1eJb COBMECTHOM
JeSITeIbHOCTH, TJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW pPabOThI, paclpelesiaTh BHIIBI
paboT, AOroBapMBaThCA, 00CYKIAaTh MPOIECC M Pe3yiabTaT pabOThl, 0000mMAaTh MHEHHS
HECKOJILKHX JIFOJICH;

®  y4acTBOBAThH B I'PYIIIOBHIX (hopMax paboThl (0OCYXKIEHUSI, OOMEH MHEHHSMH, MO3TOBBIC
HITYPMBI U JIp.); BBIIOJHSITH CBOIO YacTh PaOOTHI U KOOPJAWHUPOBATH CBOU JEUCTBUSA C
JPYTUMH WiIeHAMH KOMaHJbl; OICHUBATh KAU€CTBO CBOETO BKJIA/Aa B OOLIMI MPOAYKT 11O
KpUTEpUsaM, cOpMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvhvie pezynamuenvle Oelicmsus obecneuugarom @GopmMuposanue CcmvlClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusauus:

®  CaMOCTOSITENIbHO COCTAaBJATH IIJIaH, aJlrOPUTM pelleHHs] 3adadd (WIH ero 4YacTh),
BBIOUpaTh CMOCOO pemieHus ¢ y4E€TOM HUMEIOIIUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH BAapPHAHTHI PEIICHHH C Y4ETOM
HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb:

e BIAAETHh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISL MpoLlecca M pe3yibTaTra PelieHUs
MaTeMaTHYeCKOH 3aauu;

® TpeABHIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH INPH PEIICHUH 3a]a4d, BHOCHUTDH
KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

®  OLIGHUBATh COOTBETCTBHE PE3YNbTaTa ACATEIBHOCTH IOCTABICHHOW LM M YCJIOBUSIM,
OOBSICHATH MPUYUHBI JOCTIKEHHS T HE JTOCTKCHHUS LIEJIH, HaXOAUTh OIIUOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

9 ki1acc

1) Vhueepcanvhuvle noznasamensmuie oeiicmsus obecneuugaiom opmuposanue 6a306vix

KOZHUMUBHBIX NPOYECCO8 00yUalouuxcs (0coenue Memooos NO3HAHUS OKPYHCAIOUIe20 MUpa,

npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).
Ba3oBble 1oruveckue aeicTBUA:

® BBIBIATH U XapPaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKUM MaTEMAaTUYECKHX OOBEKTOB,
HNOHATHUH, OTHOIIEHUH MeXAy MOHATUAMH; (OPMYIUPOBATH OIpPENECICHUS MOHATHIA;
yYCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHHUS JJIsi 0000IICHNS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAIN3a;

®  BOCIPHHHUMATh, (POPMYITUPOBATh W TNPEOOPa30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IKE; YCIOBHBIE;

®  BBIABINTH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEUns B (PaKTax,
JAHHBIX, HAOJIOACHUSAX W YTBEPKACHUAX, TNpeaiaraTb KPUTEPHUH ISl BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JleNaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJITIIOYeHUH, YMO3aKITIOUCHUH 110 aHAJIOTHH;

e  pa30uparh JOKa3aTeNbCTBA MATEMAaTUUYECKUX YTBEPXkKACHUH (TpsMBbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSITEIbHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (DaKTOB,
BBICTPAaWBaTh apTryMEHTAIMIO, NMPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;



e BpIOMpaTh crmoco0® pemnieHUs ydeOHOM 3amayu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh HauboJee MOAXOMSIIUNA ¢ YIETOM CaMOCTOSTENLHO BBHIICICHHBIX
kputepues). bazoBble ucciien0oBaTeIbCKHe 1€l CTBUS:

® WCIIOJI30BAaTh  BOMPOCHI ~ KaK  HCCICNOBATEIbCKUH  WMHCTPYMEHT  IMO3HAHUS;
dbopMyIUpOBaTh BOMPOCH, (PUKCUPYIOIIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBAaTh MCKOMOE M JIaHHOC, (POpMHPOBaTH THIOTE3y, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHCHHCE,

® TPOBOJUTH IO CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIA 3KCIIEPHMEHT,
HEOOJIBIIIOE MCCIICIOBAHNE TI0 YCTAHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00BEKTa,
3aBUCHUMOCTEN 0OOBEKTOB MEXKIY COOOI;

e caMocCTOsTeNbHO  (opMyaHpoBaTh OOOOIICHWS M BBIBOJABI IO  PE3yJbTaTam
NPOBENEHHOTO HAOIIOJICHUS, WCCIIEJOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH IOJIYUYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

®  TIPOTHO3MPOBATH BO3MOXXHOE PA3BHUTHUE MPOIECCA, @ TAKIKE BBIJABHIATh MPEITOIOKCHHS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

®  BBIABISTH HEJJOCTATOYHOCTh U U30BITOYHOCTh WH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX IS
pCILICHHS 3a]1a49H;

e BBIOWpATh, AHATU3UPOBATH, CHUCTEMATHU3MPOBATh M WHTEPIPETHPOBATH HH(POPMAITUIO
Pa3IUYHBIX BUJIOB ¥ (POPM MPEIACTABICHUS;

e  BBIOMpaTh GOpPMY NpeACTaBICHUS WH(GOPMAIMUA U WLTFOCTPUPOBATh pPelIacMbIe 3alaun
CXEMaMH, JuarpaMMaMH, HHOW rpapuKoi U X KOMOWHAIIMSIMH;

®  OLICHUBATh HAAGKHOCTh MH(DOPMAIUK MO KPUTEPHUSAM, MPEIUIOKCHHBIM YYUTEIEM HIIH
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicm8ust 0becneuusaiom coopmuposaHnocms
COYUATIbHBIX HABLIKOG 00YUAIOUUXCHL.
Oo0menne:

®  BOCIPHHHUMATh U (POPMYyIHPOBATH CYXKIEHHUS B COOTBETCTBHH C YCJIOBUSMHU M IICISIMH
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3pEHHSI B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, AaBaTh MOSICHCHHS IO XOAY PEIICHHS 3aa4d, KOMMEHTHPOBATH
MOJTyYEHHBIH Pe3yNbTaT;

e B Xx0Jie 00CYXJIEHUS 33JlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI, MPOOIEMBI,
perraeMoit 3a7auu, BbICKa3bIBaTh HMJICH, HAICICHHBIC HA TIOMCK PEIICHHS; COMOCTABIISATh
CBOM CYXJICHUS C CY>KICHUSMU APYTUX YIACTHUKOB JUANOra, 0OHApYKUBATh Pa3uuue 1
CXOJICTBO TIO3WIMH; B KOppeKTHOW (opme (GOopMyIHpoBaTH pPa3HOIIACHS, CBOH
BO3PaKEHUS;

®  MIPEJCTaBIATH PE3yJbTAThl PEIICHUS 3aJladyM, SKCIICPUMEHTA, HCCICIOBAHUS, MPOCKTa;
CaMOCTOSITEIIbHO BBIOMPATh (OpPMAT BBICTYIUICHHS C YYE€TOM 3ajJad TPE3CHTAUUd U
0COOEHHOCTEH ayTUTOPHH.

CotpyanunuecrBo:

® [OHUMATh M UCHOJH30BATh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYAILHON pabOTHI IPU
pelieHnrd  y4eOHBIX  MaTeMaTW4YecKuX  3a7ad; MPUHUMATh 1edb COBMECTHOM
JeSITSIIbHOCTH, TUIAHWPOBATh OPTaHMU3AIMIO COBMECTHOW PAaOOTHI, paclpeieiisaTh BUIBI
paboT, moroBapuBaThCs, OOCYXKAATh MPOLIECC M Pe3yNbTaT paboThl, 0000IIaTh MHEHHS
HECKOJILKHX JIOJIEH;

®  y4acTBOBATh B IPYIIMOBBIX (hopmax paboThl (0OCyKaeHUS, 0OMEH MHEHHUSMHU, MO3TOBHIE
HITYPMBI U JIp.); BBIMOJHITH CBOIO 4acTh PaOOTHl U KOOPAUHHUPOBATH CBOM JCHCTBHS C
JPYTHMH YWJICHAMHU KOMAaH/IbI, OIICHHBATh Ka4eCTBO CBOETO BKJIaJa B OOUTUH MPOJYKT ITO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvhvie pezynamuenvle Oelicmsus obecneuugarom Gopmuposanue CmvlClO8bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusauus:



CaMOCTOSITEJIbHO COCTABJIATh IUIAH, QJTOPUTM peIleHUs 3ajadyd (WIM ero 4Yacth),
BBIOMpPATh CIIOCOO peHIeHHs C Y4YETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH BAapHaHThl PELICHUH € y4€TOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJSI MPOLIECCa U Pe3yNbTaTa peIieHus
MaTeMaTHYeCKOH 3aa4uH;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTI'YT BO3HHUKHYTh IIPH PEILIEHUM 3a]auyd, BHOCUTb
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBUE PE3yJbTaTa AEATENIbHOCTU IOCTABICHHON LEJIN U YCIOBUSM,
OOBSICHATh NIPUYUHBI JOCTHKEHHS WM HE JOCTHXKEHHUS LI€IH, HaXOAUTh OIUOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IIpeaMeTHBbIe pe3yIbTaThl:
S kace
Apudmernka. Hucia ¥ BEIYUCTICHUSA

IToHrMaTh ¥ NPAaBUIBHO YIOTPEOIATh TEPMUHBI, CBI3aHHBIE C HATYpaJIbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JI€CATUUHBIMU JIPOOSIMH.

CpaBHUBaTh U YNOPSAJOYMBATH HATypalbHbIE 4YHCIA, CpPaBHUBaTb B IMPOCTEHUIINX
cirydasix OOBIKHOBEHHBIE IPOOH, TECATHUHBIC APOOH.

CoOTHOCUTh TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM) NPSIMON C COOTBETCTBYIOILUM €
YHUCIOM M M300pakaTh HATypalibHblE YMCIIa TOYKAMH Ha KOOPIMHATHOM (YMCIIOBOIA)
IIPSIMOM.

Beinonusate apudmernueckue AeHCTBUS C HATypalbHBIMU YUCIIaMH, C OOBIKHOBEHHBIMU
Opo0siMM B TpocTeHIMX ciydasx. 6 BbINOMHATH NpoBEpKYy, MPUKHUIKY pe3yibTara
BBIYUCIICHUM.

OxpyrisTh HaTypajibHbIEC YHUCTIA.

PemeHne TeKCTOBBIX 3a1a4

Pemate  TekcTOBble 3ajaud  apu(METHUYECKHMM  CIIOCOOOM M € I[TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemars 3amaum, coxpepxkaliue 3aBUCUMOCTH, CBS3BIBAIOLUE BEJIWYUHBI: CKOPOCTD,
BpEMs, paCCTOSIHUE; 1I€Ha, KOJMYECTBO, CTOMMOCTb.

Mcnonb30BaTh KpaTKUe 3alKMCH, CXEMBbI, TAaOIUIIbI, 0003HAUEHUS NPH PEILICHUH 3a/1ay.
ITonp30BaTbCcs OCHOBHBIMHM E€AMHMIIAMH HM3MEPEHMs: LIEHBI, MAacChl; pPacCTOSHMSI,
BPEMEHM, CKOPOCTH; BBIPAXKaTh OJHU €UHUIIBI BEJIMUUHBI YEPE3 APYTHE.

W3Bnekarp, aHaMTM3UPOBaTh, OLIEHUBATh MHPOPMAIIHIO, [TPE/ICTABICHHYIO B Ta0nulle, Ha
cTosi04aToil aAuarpamMme, MHTEPIPETHPOBATH NpPE/ICTaBIEHHbIE JaHHbBIE, HCIOIb30BATh
JaHHbIE TIPY PELLIEHUH 33/1a4.

Harasinnas reomerpus

ITonb30BaTbCs I€OMETPUYECKMMH IMOHATHSIMH: TOYKA, IpsiMas, OTPE30K, JydY, Yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANTE TpHUMEpPHI OOBEKTOB OKPY)KAIOLIET0 MHpa, UMEIOUIMX (HopMy HM3YUEHHBIX
reoMeTpHUecKuX Guryp.

Hcnonp30BaTe  TEPMHHOJIOTHIO, CBS3aHHYIO C YIVIAMH: BEpIIMHA CTOPOHA; C
MHOTOYT'OJIbHUKAMHU: YIOJI, BEPIIMHA, CTOPOHA, AUArOHANb; C OKPYKHOCTBIO: PAINYC,
IUameTp, LEHTp.

N300paxaTh H3yd4eHHbIE TeoMeTpUyYecKkhe (QUIypbl HAa HEITMHOBAHHOM U KJeTyaTou
Oymare ¢ OMOIIbIO IIUPKYJIIS U JTUHEHKU.

HaxomuTe JIMHBI OTPE3KOB HEMNOCPEACTBEHHBIM HM3MEPEHHEM C IIOMOIIbIO JIMHEHKH,
CTPOMUTH OTPE3KU 3aJaHHOM JJIMHBI, CTPOUTH OKPYKHOCTh 33JJaHHOI'0 pajguyca.
Hcnonb3oBaTh CBOMCTBA CTOPOH W YIVIOB NPSIMOYIOJIBHMKA, KBajgpara Uil HX
ITOCTPOEHHSI, BBIYUCIICHMS IUIOLIAIN U ITIEpUMETpa.



Beraucnare nepuMeTp M IUIOINAAb KBaJpaTa, IpSMOYrolbHUKA, (UTYp, COCTABIEHHBIX
U3 IPSIMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pak€HHBIX Ha KJI€TYaToi Oymare.
[Tonb30BaThcs OCHOBHBIMH METPUYECKUMH €AWHUIIAMH HW3MEPEHHs JJIHHBI, TUIOMIAIN;
BBIPayKaTh OJJHY €IMHUIIBI BETMUMHBI Yepe3 IpyTue.

PacniosnaBare napaiienenunes, Ky0, UCIIOIb30BaTh TEPMHHOJIOTHIO: BEPIIUHA, PeOpPO
rpaHb, U3MEPEHUs; HAXOJUTh U3MEPEHUS MapajuliesenuIesaa, Kyoa.

Beraucnares 006EéM kyOa, mapaienenumnena no 3aAaHHbIM H3MEPEHUSIM, MOJIb30BaThCS
eIMHHULIAMH U3MEPEHUs 00BEMA.

Pemate HecnmoXHBIE 33/1a4M HA U3MEPEHHE F€OMETPUYECKUX BEITMYMH B MPAKTHUECKUX
CUTYyalHsX.

6 KJjacc
Yucya 1 BbIYUCTCHUA

3HaTh U NOHUMAaTh TEPMHUHBI, CBA3aHHBIE C PA3IUYHBIMUA BUJAMH YUCEI U CIIOCO0aMU UX
3aIlUCH, IEPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OHON (hOPMBI 3aIIMCH YHUCIA K IPYTOM.
CpaBHUBaTh U YNOPAJIOYMBATH IIEJIbIE YKCIA, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH,
CPaBHMBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BoImonHATe, codyerass yCTHbIE M NUCbMEHHBIC NMPUEMBI, apupMETHUECKUE NIEHCTBHUS C
HaTypaJIbHBIMU M LEJNbIMU YHUCIAMU, OOBIKHOBEHHBIMH M JECSITUYHBIMU APOOSIMH,
II0JIOKUTEIIbHBIMU U OTPULIATEIbHBIMA YU CIIAMHU.

BpluncnaTe 3Ha4€HMS YHUCIIOBBIX BBIPDAKECHHM, BBINOJIHATE INPUKUAKY M OLEHKY
pe3yabTaTa BBIYMCICHUH; BBIMOJHATH MPEOOpPa30BaHUSI YHCIOBBIX BBIPAKCHHN Ha
OCHOBE CBOMCTB apu(pMETHUECKUX JAeHCTBUI.

COOTHOCUTH TOUYKY Ha KOOPJHMHATHOW NPSIMON C COOTBETCTBYIOUIMM €M YHUCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSMON, HAXOIUTH MOJTYJIb YUCIIA.
CoOTHOCUTH TOYKM B MNPSAMOYIOJIBHOM CHUCTEME KOOPAMHAT C KOOpAWHATAMM STOU
TOYKH.

OKpyTJIsTh LIE€bIE YUCIIa U IECATUUHbIE IPOOU, HAXOAUTh NPUOIIHKEHUS YHUCE.

YucaoBble 1 6yKBeHHI>Ie BbIPaKCHUS

[ToHumaTh U ynoTpeOasTh TEPMUHBI, CBSI3aHHBIE C 3aMUCHIO CTEIIEHU YHUCIIA, HAXOAUTh
KBaJgpaT M Ky0 YHCla, BBIYMUCIATH 3HAYECHUS YHUCIOBBIX BBIPAKEHHMH, COAEpIKALIMX
CTCTICHH.

ITonb30oBaTbCs NpU3HAKAMHU JEIMMOCTH, PACKIIaAbIBaTh HATYpPaIbHbIC YHCIIA HA IIPOCTHIE
MHOXUTENH.

[Tonp3oBaTbest MacITabOM, COCTABIATh MPOMIOPLUHN U OTHOLLICHHUS.

Hcnonb3oBate OyKBbI A7 OOO3HAYeHMsI YHCEN NpPU 3alUuCHd  MaTeMaTHMYeCKHX
BBIPQ)KEHUI, COCTaBIATh OYKBEHHBbIE BBIpOKEHHS MU (OPMYJbI, HAXOAUTh 3HAYECHUS
OYKBEHHBIX BBIPa)KEHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAaHOBKU U TPE0Opa30BaHUsI.
Haxonutb HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBBIX 3a1a4

Pemrate MHOTOIIIarOBBIE TEKCTOBBIE 33/1a4U ApUPMETHIECKUM CITIOCOOOM.

Pemarp 3amaum, CBsI3aHHBIE C OTHOIIEHUEM, MPOMOPIIMOHATHLHOCTHIO BEJIIMYUH,
MPOIIEHTAMU; peliaTh TPH OCHOBHBIC 337]a41 Ha JIPOOH U MPOIICHTEHI.

Pemare 3amaum, conepikaliye 3aBUCHUMOCTH, CBS3BIBAIOIINE BEITUYHMHBI: CKOPOCTD,
BpEMs, pPACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTH, IPOU3BOIUTCIEHOCTD, BpPEMS,
o0bEMa paboThl, HUCIMONB3Yysd apuPMETHUYECKHe IeHCTBHUS, OLEHKY, MPUKHIKY;
OJIB30BAThCS SAMHHUIIAMHA U3MEPEHUS COOTBETCTBYIONIUX BEITUIHH.

CocTaBisTh OyKBEHHBIEC BHIPAKEHUS 110 YCIOBHIO 3aJaUH.

W3Bnekats wHGOpMAIIMIO, TPEICTABICHHYIO B TaONMIAX, HA JIMHEWHOW, CTOIOUYaTOU
WIM  KPYroBOW  JuarpaMmax, HMHTEPIPETUPOBATH  NPEJACTABICHHBIE  JTaHHbBIC;
WCIIOJIb30BATh JaHHBIE MIPU PEIICHUH 3a/1a4.

[TpencraBasiTh MHPOPMAIIHIO C TTOMOIILIO TAONUII, THHEHHOW U CTOJI0YATON JUArpamMm.

Haruasinnas reomerpust



[TpuBoauTH MpUMEpPHl 0OBEKTOB OKPYXAIOIIETO MHUPA, UMEIOIMHUX (HOpMY H3YUYEHHBIX
TEOMETPUUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (UTYp, TPUMEPHl PABHBIX U
CUMMETPUYHBIX (HUTYP.

e lI300paxarb C TOMOLIbIO MMPKYJS, JUHEWKH, TPAHCIOPTUPAa Ha HEIWHOBAHHOW U
KJIeTyaTol Oymare H3ydeHHbIE IUIOCKHE T'€OMETpHuYecKue (DUrypbl M KOH(HUTypamuu,
CUMMETpPUYHbBIE (PUTYPBI.

e Jlonb30BaTbCsi TEOMETPUYECKHMMH MOHATUSMH: PABEHCTBO (HUIYp, CHMMETPHS;
UCIOJIb30BAaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEW: OCb CHMMETPHUH, LIEHTP
CUMMETPUHU.

e HaxoauTh BENMYMHBI YIJIOB M3MEPEHHEM C IOMOIUIBIO TPAHCIOPTUPA, CTPOUTH YTJIIBI
3aJJaHHON BEJIMYHMHBI, TOJB30BATHCS MpPU PEIICHUHM 3a7ad TPaayCHOH Mepoil yIJOoB;
pacro3HaBaTh Ha YEPTEkKaxX OCTPbIN, IPAMOM, pa3BEPHYTHIN U TYIOU YIJIbI.

e BpuHCHATh ATUHY JOMAHOW, MEPUMETP MHOTOYTOJIbHUKA, IMOJIb30BAaThCS €IMHUIIAMU
M3MEPEHUs JIMHBI, BEIPAXKATh OJHH €MHULIBI N3MEPEHUS IJTMHBI Yepe3 ApyTrHe.

e Haxoauth, ucnosnb3ys 4epTExXHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS TOUKaMH,
OT TOYKH JI0 MIPSIMOM, JJIMHY ITYTHU HA KBAaJIPaTHOM CETKe.

e BpuucnaTh wiomanab (Uryp, COCTABICHHBIX M3 MPSIMOYTOJIBHHUKOB, HCIOJIB30BAThH
pa3ObueHne Ha TPSAMOYTOJILHUKH, Ha paBHble (UTYpBI, JOCTpaWBaHHE [0
MPSIMOYTOJIbHUKA; TIOJb30BAaThCS OCHOBHBIMHM €IUHHUIIAMH H3MEpPEHHUs IUIOMIAJIHU;
BBIPA)XaTh OHH €AMHUIBI U3MEPEHUS IJIOLIA U Yepe3 ApyTHe.

e Pacno3naBaTh Ha MOJENAX U U300pPAKEHUIX MUPAMUIY, KOHYC, HIUIHHJP, UCIIOJIb30BATh
TEPMHUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHUE, PA3BEPTKA.

e N3oOpaxaTh Ha KJIeTYaTOl Oymare IpsMOYTOJIbHBIN Mapaienenurmne].

e Bromuncnate 00b€M  OpAMOYroibHOTO — MapajleNenunena, Kyba, IOJIb30BaThCs
OCHOBHBIMHM €JIMHMIIAMU H3MEPEHUsS O00BbEMA; BBIpAXKATh OJHHU EAMHUIIBI HW3MEPEHUS
o0BEMa uepes apyrue.

e Pemarp HecnoxHbIE 331a4M HA HAXOXKJIEHUE T€OMETPUUECKUX BEJIMYUH B MPAKTUYECKUX

CUTYaIUsX.

Auredpa 7-9 kiaacce
Apudmernka
Yuawuiica nayuumcsa:

MOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUHUCIICHMUS;

BbIp@XKaTh 4YHUCJIAa B OKBHUBAJICHTHBIX (opmax, BbIOMpas Hamboiee MNOAXOIAIIYI0 B
3aBUCUMOCTHU OT KOHKPETHON CUTYaluy;

BBINOJIHATh BBIYUCIIEHHSI C OOBIKHOBEHHBIMU U JECATUYHBIMH JIpOOSIMH, coueTasl yCTHBIE U
MUCbMEHHbIE TPUEMBI BBIYUCIICHUI;

UCIIOJb30BaTh IMOHATHS M YMEHHUS, CBSA3aHHBIE C MPOLEHTAMHM, B XOJIE€ PEIICHUs
MaTeMaTUYeCKUX 3aJad M 3a4ad U3 CMEXKHBIX IPEIMETOB, BBIIOJIHATH HECIOXKHBIE
IIPAKTUYECKHUE PACUETHI;

AHIN3UPOBATh TpaduKU 3aBUCUMOCTEH MEXJy BeJIMYMHAMHU (paccTOsHHUE, BpeMms,
TEMIEpaTypa U T. I.).

MCIIOJIb30BaTh MOHATHS, CBA3aHHBIE C JEIMMOCTbIO HATYPAJIbHBIX YHCET;

CPaBHMBATbh U YIOPSN0YMBATh PAllMOHAIbHBIC YHCIIA,;

BBITMIOJHATh BBIYMCIEHUS C palMOHAJBbHBIMH YHMCIAMH, COYeTas YCTHbIE M HUCbMEHHbBIE
NPUEMBI BBIUMCIIEHUH, IPUMEHATH KAIIBKYJIATOD;

UCIIONIb30BAaTh TIOHATUS U YMEHHS, CBS3aHHBIE C TMPONOPLUUOHAIBHOCTHIO BEJTUYMH,
IPOLEHTaMH, B XOJI€ PELIECHUS MAaTEMATUYECKUX 3a4ad M 3a7ad U3 CMEXHBIX MPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUYECKUE PAaCUEThI;

Ywu;uﬂc;z noJiyuyum 603MONCHOCMb HAYYUMbCA.!

IIO3HAKOMUTHCA C MNO3UMIIMOHHBIMHU CUCTCEMaMH CYUHCIICHHA C OCHOBAaHHMAMH, OTIMYHBIMH OT
10;



*  yrayOWTb M Pa3BUTh MPEACTABICHUS O HATYpaJbHBIX YHCIIaX;

* HAyYHUTHCS WCIOJIB30BATh MPHEMBI, PAIIMOHATU3UPYIONIUE BBIYUCIICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATh BHIYMCIICHUS, BBIOUPAst MOAXOASIINHN JJIsl CUTYaIlMH CI0co0.

YncioBble 1 OyKBEHHbIE BbIPAKEHUS

Yuawuiica nayuumcs:

*  BBINOJHATH ONEPAIUU C YACTOBBIMU BBIPAXKECHUIMH;

* BBINOJIHATH MpeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHUN (PACKpBITHE CKOOOK, MpHUBEICHHE
MOTIOOHBIX CIaraeMbiX);

* pemiath JUHEHHbIC YPaBHEHMUS, pEIlIaTh TEKCTOBBIC 3a]]a4l alIreOpandeckuM METOIOM.

Yuawuiicsa nonyuum eosmoorcnocmo nayuumocsi:

*  pa3BUTH MPEACTaBICHUS O OYKBEHHBIX BHIPDAKEHUSX U UX MPEOOPA30BAHUSIX;

*  OBJIAJICTh CIECUUALHBIMU MPUEMAMU PEIICHUs] YPaBHEHUM, IPUMEHSATD alllapaT ypaBHEHHUM
JUISL pEIIeHUs KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

YucioBble MHOKECTBA.

Yuawuiica nayuumces:

* TIOHMMaTh TEPMHHOJOTHUIO MU CUMBOJIUKY, CBSI3aHHBIC C IMOHATHEM MHOXECTBA, BBITIOJIHSITH
orepaiuy HaJl MHOXKECTBaMU;

*  HCIIOJIb30BaTh HaYaJIbHbIE MIPE/ICTABICHHS O MHOYKECTBE JIEHCTBUTENIbHbBIX YUCEIL.

Yuawuiicsa nonyuum 6osmooicnocmo Hayuumsca.

*  pa3BHBaTh NPEACTABIECHUE O MHOXKECTBAX;

* pa3BHBaTh MPEJCTABIEHHWE O 4YUCIE M YUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JIEMCTBUTEIIbHBIX YMCEN; O POJIM BHIYMCICHUM B TIPAKTHKE;

*  Ppa3BUThH U YIIIYOUTH 3HAHUS O JAECATUYHOMN 3aMKCU IEHCTBUTENIBHBIX YUCeN (MIEPUOTUIECKUE
Y HEMIEPUOAUYECKHE IpoOn).

Anredpanyeckne BbIPaKeHUS

Yuawuiicsa nayyumcs:

* ONEpUpOBATh MOHATHIMH «TOXIECTBO», «TOXKIECTBEHHOE NpeoOpazoBaHuE», peuaTh
3aJa4u, cojieprkaire OyKBeHHbIE TaHHbIe, paboTath ¢ hopMynamu;

* BBINOJNHATH MpeoOpa3oBaHUE BBIPAKEHUH, COIEPXKAIIMX CTENeHH C HaTypalbHBIMU
MIOKa3aTeNsIMH;

* BBINOJIHATH TOXIECTBEHHBIE MPEOOPA30BaHMS PALMOHANBHBIX BBIPAXKEHUII Ha OCHOBE
MpaBUJI IEUCTBUI HAJl MHOTOWICHAMU;

*  BBINOJHATH Pa3JI0KEHUE MHOTOUWJICHOB HA MHOKHUTEIH.

*  BBIMOJHATH MHOTOIIATOBBIE TIPEOOPA30BaHUS PAlMOHATBHBIX BBIPAKCHUH, MPUMEHSS
MIUPOKHUIA HAOOp CIIOCOO0B U MPUEMOB;

* TMPUMEHATh TOXKAECTBEHHbIE MpPeoOpa3oBaHUs AJI PElICHUs 3aJad U3 Pa3InYHBIX pa3/ieoB
Kypca, OIepupOBaTh MOHITHEM «KBAJPATHBIA KOPEHBY, IPUMEHSTH €r0 B BEIYMCIICHHUSIX;

*  BBINOJIHATH NIPEOOPA30BaHNUE BBIPAKEHUH, COJIEPKAINX CTENEHHU C LIEIbIMU MTOKA3aTEIIMU U
KBaJpaTHbBIE KOPHHU;

* BBINOJIHATH TOXKJECTBEHHbIE INpPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI ACUCTBUIA HAJ] MHOTOWIEHAMH U aNre0panyecKuMu ApoOsIMu;

Yuawuiicsa nonyyum 6osmoorcnocmo Hayuumocs:

* BBINOJNHATH MHOTOIIATOBBIE MPEOOpPA30OBaHUsl PAIMOHATNBHBIX BBIPAXKCHHUM, NPUMEHSISA
HIMPOKUI HAabOp crIOCOOOB U MPUEMOB;

* MPUMEHATH TOXAECTBEHHbIE NMpeoOpa3oBaHUs AJs pPEeUIeHHs 3a7ad U3 pa3iIMuHbIX pa3iesioB
Kypca.

YpaBHeHus

Yuawuiica nayuumcs:

* pelaTh JUHEHHBbIE YpaBHEHHUS C OJHOW MEPEMEHHOM, CUCTEMBbl JABYX YPaBHEHUN C JIBYyMs
MepEMEHHBIMU;

* TOHMMAaTh YPAaBHEHME KaK BaXKHEUIIIYI0O MATEMAaTHUYECKYIO MOJIENb ISl ONMUCAHUS U U3YYECHUS
pa3HOOOpPa3HBIX peallbHbIX CHUTYyallMii, pemaTh TEKCTOBbIE 3aJaud ajareOpandyeckum
METOJI0M;



* IPUMEHATHh I'padUyecKue MpeCTaBICHHs AJIS UCCIENOBAaHUS ypaBHEHUH, UCCIENOBaHUS U
pellleHusT CUCTEM YpAaBHEHMM ¢ JABYMs II€PEMEHHBIMHM, pellaTb OCHOBHBIE BHJbI
pallMOHAIBHBIX YPABHEHHH C OJHOM NEPEMEHHOM, CHCTEMBbI NIBYX YpPaBHEHUH C ABYyMS
IIEPEMEHHBIMH;

* IpUMEHATHh I'padUuecKue MPeCTaBICHUs JJIs UCCIIEO0BaHMUs ypaBHEHUMH, UCCIIEAOBAaHUS U
pELLIEHUsI CUCTEM YPaBHEHUH € ABYMs IEPEMEHHBIMHU.

Yuawuiica nonyuum eosmooicnocmo Hayyumocs:

*  OBJAJETh CHEIHUAIBHBIMU NPUEMAMU PEIICHUs] YPABHEHUN U CUCTEM YPaBHEHUM; YBEPEHHO
IPUMEHATh anmnapaT YpaBHEHMH Ul pEeLIeHHs pa3HOOOpas3HbIX 3aJad W3 MaTeMaTHKHU,
CMEXHBIX IIPEIMETOB, IPAKTUKH;

* pUMEHATh TIpapUuecKue MpPEJACTABICHUS s HUCCIEIO0BaHMsS ypaBHEHUH, CHCTEM
YpaBHEHHIA, COAEPIKAIMX OYKBEHHBIE KO UIESHTHI.

HepaBencrBa

Yuawuiica nayuumces:

* [IOHMMAaTh TEPMHHOJIOTHIO U CUMBOJIMKY, CBSI3aHHbBIE C OTHOLIIEHHEM HEpaBEHCTBA, CBOMCTBA
YHCIJIOBBIX HEPABEHCTB,;

* pelarh JMHEHHbIC HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CHUCTEMBI; pelaTh KBaJpaTHbIE
HEpaBEHCTBA C ONMOPO Ha rpadUvecKue MpeICTaBICHuUS,

* [PUMEHSATH almnapaT HEPABEHCTB JUIS peLSHHs 3a/1a4 U3 PAa3IMYHbIX pa3JesioB Kypca.

Yuawuiica nonyuum 6o3modicnocmo Hayuyumucs:

* OBJAJETh pa3HOOOpa3HBIMU NMpUEMAMU JOKa3aTeJIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSIThH
amnmapar HEpaBEHCTB JUIsl pELIeHHMs pa3sHOOOpa3HbIX MaTeMaTHYeCKUX 3ajad, 3aj4ad U3
CMEXHBIX IIPEIMETOB U NMPAKTUKH;

* [pUMEHATh rpaduyeckue NPEeACTaBICHUsS M MCCIEJOBAHUS HEPABEHCTB, CHCTEM
HEpPaBEHCTB, COJIePKAINX OyKBeHHBIE KO3 DUIIMEHTEHI.

DOyHKIUH.

Yuawuiica nayuumes:

* [OHMMAaTh M MCIIOJB30BaTh (PYHKIMOHAIbHBIE MOHSTHUSA, SA3bIK (TEPMUHBI, CUMBOJIHNYECKUE
0003HaYCHHS);

* cTpouTh rpaduku JHUHEHHOM (QYHKIUH, HCclenoBaTh CBOMCTBA YMCIOBBIX (DYHKIMH Ha
OCHOBE U3YyY€HUs OBEICHUS UX IPaPUKOB;

* MOHUMAaTh (PYHKIMIO KaK BAKHEHUIIYI0 MaTEMAaTUYECKYI0 MOJIENb JUIsl ONTMCAHUS MTPOLIECCOB U
ABJICHUN OKpYXAaloIIero MHUpa, MNPUMEHSATh (YHKIUOHAJIbHBIA SI3bIK JJI ONUCAHUS U
UCCIIEIOBaHMS 3aBUCUMOCTEH Mexly (pU3MUeCKUMH BETUYNHAMU;

* IPUMEHATH (OpPMYJbl, CBSI3aHHBIE C ApUPMETHUECKON U F€OMETPUUECKON MPOTpecCUsiMu, U
anmapar, cOpMHUPOBAHHBIA MPU M3YYEHUHU JPYTHX pa3ZesioB Kypca, K pelleHHIo 3a/ad, B
TOM YHCJIE€ C KOHTEKCTOM U3 PeasIbHOM JKU3HHU.

Yuawuiica nonyuum eosmooicnocmo Hayyumocs:

* MPOBOJUTH HCCIEIOBAaHUS, CBA3aHHBIE C W3YYEHHEM CBOWCTB (DYHKIMH, B TOM 4HCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE I'paMKOB M3YyYEHHBIX (YHKUUH CTpOUTH OoJe
CIIOXkHbIE TpapuKH (KyCOUYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

* HCIOJIb30BaTh (DYHKLIMOHAJbHbIE TPEACTaBICHUS W CBOMcTBa (YHKIMHA s penieHus
MaTeMaTUYeCKUX 3a7ayd U3 pa3IMyHbIX pa3/ieoB Kypca.

DJIEeMEHTBI CTATHCTHKH

Yuawuiicsa nayuumces:

*  HCHOJb30BATH MPOCTEHININE CIIOCOOBI MPEICTABICHHUS U aHAJIN3a CTATUCTUYECKHUX JIaHHBIX;

* pemiatb KOMOMHATOPHBIE 331a4U HA HAXOKJEHHE KOJIN4eCTBa O0BEKTOB HIJIM KOMOMHALIUH.

Yuawuiica nonyuum 603mM04CHOCIb HAYYUMbCA:

* mnpuoOpecTy MepBOHAYAIBHBIN OINBIT OPraHU3aliK cOOpa JaHHBIX MPH MPOBENECHUU OMpoca
OOIIECTBEHHOTO MHEHHMs, OCYILECTBIISATh UX aHAIM3, MPEACTaBIATh Pe3yibTaThl ONpOCa B
BU/JIE TaOJIHIIbI, THArPaMMBI;

*  HAY4YUTHCS HEKOTOPBIM CHEHMATIbHBIM MIPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1ad.

DJIeMeHThI PUKJIATHONH MaTeMaTHKHU



Yuawuiica nayuumces:

WCIIOJb30BaTh B XOJE pELICHHUS 3aJad 3JIEMEHTAPHbIC IPEACTABICHUS, CBI3aHHBIE C
npUOIKEHHBIMY 3HAUEHUSIMU BEJIMYUH;

UCIIOJIb30BaTh MPOCTEHIINE CIOCOOBI MPEACTABIICHUS M aHATN3a CTATUCTUYCCKUX JaHHBIX;
HAXOJUTh OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTD CIYYalHOTO COOBITHS;

periaTh KOMOMHATOPHBIE 33/1a4U Ha HAXOXKCHHUE YHCIia O0BEKTOB HIJIM KOMOMHAIINH.

Yuau;uﬁcg noJiyuum 603MONCHOCMb HAYHYUMbCA.!

MOHSTh, YTO YMCIIOBBIE JIAHHBIE, KOTOPHIE MCIOJB3YIOTCS ISl XapaKTEPUCTHUKU OOBEKTOB
OKPYKaIOIIETO0 MHpA, SBISIOTCS MPEUMYLIECTBEHHO NPUOMIKEHHBIMU, YTO IO 3aIlUCH
npuOMKEHHBIX 3HAUYEHUHM, colepKaluxcs B HHGOPMAIMOHHBIX HCTOYHHKAX, MOXHO
CYIHTb O MOTPELUIHOCTH MPUOINKCHHUS;

MOHSTh, YTO TIOTPEUIHOCTh pe3ysbTaTa BBIYMCIECHUN JODKHA OBITh CcoHU3MepuMa C
MOTPEIIHOCTHIO UCXO/IHBIX JaHHBIX;

npUOOpPECTH NMEPBOHAYAIBHBIN ONBIT OpraHU3auy cOOpa JaHHBIX MPU MPOBEIECHUHU ONpoca
OOLIECTBEHHOI'O MHEHHS, OCYLIECTBIIATh MX aHaJIM3, MPEACTaBIATh PE3yJbTaThl OIpoca B
BU/JIE TaOJIHIIbI, TUATPAMMBI;

IPUOOPECTH OMBIT HPOBEACHMS CIIy4alHBIX SKCIIEPUMEHTOB, B TOM YHCIJIE C IIOMOILBIO
KOMITBIOTEPHOTO MOJIEIUPOBAHUS, HHTEPIIPETALMU UX PE3YJIbTaTOB;

HAy4YUTHCS HEKOTOPHIM CHELMAIIbHBIM ITPUEMAM pellIeHUs: KOMOMHATOPHBIX 33/1a4.

AJIredpa B HCTOPHYECKOM Pa3BUTHH.
Yuawutics nonyuum 603moxucHoCmb:

MO3HAKOMUTHCS C UCTOpHEH (hOPMUPOBAHUS MATEMAaTHUECKOTO S3bIKa, 3aPOXKICHHE alreOphl,
C KHMI'OM O BOCCTAHOBJIEHUHU U IPOTUBOIIOCTaBIeHNN MyxaMmena ainb-X0ope3Mu.

y3HATh Kak 3apoaunach uiaes koopauHat (. Buer, P. [lexapr);

y3HaTh CTapUHHBIE MEPbl UIMHBI, BBEJCHUE METpAa KakK EJAMHHIbI JJIMHBI, METPUYECKYIO
cuctemy mep B Poccun, B EBpore.

y3HaTh OTKPBITHE HUPPAIMOHATIBLHOCTH, HCTOPHUIO BO3HUKHOBEHUS (OpMYN Ui pelieHus
ypaBHeHUH 3-i1 u 4-i1 cTeneHel.
3HaTh MPUMEPbl MAaTEMATHYECKUX OTKPBITUA M UX aBTOPOB B CBSI3M C OTEYECTBEHHOU H
BCEMHUPHOH UCTOPHUEN;
MMOHUMAaTh POJIb MAaTEMATHKHU B pa3BuTHU Poccuu.

I'eomeTpus 7-9 kiaacc
I'eomerpnueckue Gpurypsl

MOJIb30BaThCS SI3BIKOM TE€OMETPUU JJIsi OMHMCAHUS MPEIMETOB OKPYKAIOIIEro MUpa U X
B3aMMHOT'O PACTIONOKECHHS;

pacro3HaBaTh M HM300pa)kaTh Ha 4YepTEKax U PHUCYHKAX reoMerpudeckue (GUrypbl U UX
KOMOMHAIIHNH;

KJIacCU(UITUPOBATh reOMETpUIECKue QUTYPHI;

HAXOJUTh 3HAYEHUS JUTHH JHUHEWHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPAAYCHYIO MEPY
yrioB ot 0° mo 180;

JIOKa3bIBaTh TEOPEMBI;

pelaTh 3a/la4y Ha JI0Ka3aTelbCTBO, OMUPAsICh HA M3y4YE€HHBIE CBOMCTBA (DUTYP U OTHOIICHHIA
MEXy HUMH U IPUMEHSISI U3yYeHHBIE METObI JOKA3aTEIbCTB;

peliaTh HEeCIOXKHBIC 3a/1a4i Ha TIOCTPOCHUE, TPUMEHSISI OCHOBHBIC allTOPUTMBI TOCTPOCHHUS C
TTOMOIIBIO ITUPKYJIS M THHEHKU;

peliaTh MpOoCTEHINe TIAHUMETPUUYECKUE 3a/ladyd, pacro3HaBaTh Ha YepTexkax, PUCYHKaXx,
MOJICIISIX U B OKPYXKAIOIEM MHUpPE TJIOCKHE U MPOCTPAHCTBEHHBIE TeOMETpHUIeCKre (PUrypsl 1
UX DJIEMEHTEHI;

CTPOUTH YTJIbI, ONIPEACTIATH X TPATYCHYIO MEPY;

pacmo3HaBaTh M U300pakaTh pa3BEPTKU KyOa, MPSIMOYTOJBHOTO MapajieNenunenaa,
MIPABWIBHON MTHUPaMUJIBL;



OTpEeNEeNsATh 10 JIMHEWHBIM pa3MepaM pa3BEPTKH (PUTYpHl JIMHEHHBIE pa3Mepbl CcaMou
¢burypsl u H2060poT;

BBIUUCIATH 00BbEM MPSMOYTOJIHHOTO Mapajulesienuneaa u Kkyoa.

OBJIAJIETh METOJAaMH peUIeHHs 3a7ad Ha BBIUMCICHHE M JI0KA3aTelIbCTBO: METOIOM OT
OPOTUBHOTO, METOJAOM TMOAO0OWs, METOJOM Tiepebopa BapHaHTOB W METOJOM
FEOMETPUUYECKUX MECT TOUEK;

OBJIAJICTh TPAJAULIMOHHON CXEMOI pellleHus 3aJad Ha MOCTPOCHHE C MOMOUIbIO IUPKYIS U
JUHEHKU: aHallu3, TOCTPOCHHUE, 10KAa3aTeILCTBO U UCCIIEIOBAHMUE;

HAy4YUTHCS pelIaTh 3aJadyd Ha IOCTPOCHHE METOJOM TIE€OMETPUYECKUX MECT TOYEK U
METOIOM IT0I00HS;

HAYYHUTHCS BBIYHMCIATH OOBEM MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (HUTYp, COCTABICHHBIX
N3 MMPAMOYTOJIBHBIX MapaJlJICJICHUIICOOB,

YIIIYOUTh M pa3BUTh MPEICTABICHUS O POCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax;
HAYYUTHCS PUMEHATH OHATHE Pa3BEPTKH JIJIS BHIIIOJIHEHUS TPAKTHUECKUX PacUETOB.

H3mepeHue reoMeTpu4ecKuX BeJTUYMH

HCIIOJIb30BaTh CBOMCTBA U3MEpPEHUs JJIUH, YIJIOB, TPalyCHON MEPHI yIJIa;

pemarh TPaKTUYECKHE 3a7aud, CBSI3aHHBICE C HAXOXKJICHUEM TE€OMETPHUYECKUX BEIMYHMH
(ucmonb3ys MPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BBIUMCIIATH IUIOMIATU (UTYp, COCTaBICHHBIX M3 JABYX WWIH Oojiee MPSIMOYTOJILHUKOB,
napauieIorpaMMOB, TPEYTOJIbHUKOB;

BexTopsl

ONEpPUPOBATh IOHATUAMM: BEKTOP, CyMMa BEKTOPOB, KOOPJHMHATBI Ha IUIOCKOCTH,
KOOPJMHATHI BEKTOPA;
ONMUCBHIBAaTh IOHATHS BEKTOPHBIX M CKAKIPHBIX BeJWYMH. MIuIroCTpupoBaTh IOHATHE
BekTOpa. DOpMyJIMpOBaTH ONPENEICHUA. MOIYJS BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOpPOB, KOOPIHMHAT BEKTOpPA, CYMMBI BEKTOPOB, pa3HOCTH BEKTOPOB,
[IPOTHUBOIIOJIOKHBIX BEKTOPOB, YMHOXKCHHMS BEKTOpa Ha YMCIIO, CKaIAPHOIO MPOU3BEACHUSA
BEKTOPOB; CBOMCTBA: PaBHBIX BEKTOPOB, KOOPJIAMHAT PABHBIX BEKTOPOB, CIIOKEHUS BEKTOPOB,
KOOPJMHAT BEKTOPAa CYMMBI U BEKTOpPa Pa3HOCTHU JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
YMHOXKEHHMSI ~ BEKTOpa Ha YHCIO, CKAJIPHOIO IPOM3BEACHUS  JIBYX  BEKTOPOB,
NEPIEHIUKYISAPHBIX BEKTOPOB.
JIOKa3bIBaTh TEOPEMBI: O HAXOKIEHUU KOOPAUHAT BEKTOPA, O KOOPAUHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIOBHUU KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJICHUH
CKaJIIPHOTO IIPOM3BE/IEHUS JIBYX BEKTOPOB, 00 YCIOBUH NMEPIEHANKYISIPHOCTH.
HAaxXOJUTb KOCHHYC yIja MEXIY ABYMs BEKTOPaMHU.
MPUMEHSTh U3YUYEHHBIE OIIPE/IeTICHHS], TEOPEMBI U (DOPMYJIBI K PELICHUIO 3a1a4
UCIIOJIB30BaTh BEKTOPBI [UI PpELIEHUs IPOCTEHMINMX 3a7a4 Ha OINPEIEICHUE CKOPOCTU
OTHOCHUTEJIBHOTO JIBUKEHUS;
MPUMEHSTh U3Y4YEHHBIE OIIPEIeTICHUSI, TEOPEMBI U (DOPMYJIBI K PELICHUIO 3a/1ay;
OBJIAJIETh BEKTOPHBIM METOJOM JUUISl PEIICHHUs 337a4 Ha BBIYMCIICHHUE U JI0Ka3aTeNIbCTBO;

* NPHOOPECTH ONBIT BBINOJHEHHs NMPOEKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTO MeToja

[IpU PELIECHUH 3a/1a4 Ha BBIYHUCIICHUE U JOKA3aTEIbCTBOY.

BeposiTHOCTB M cTaTHCTHKA 7-9 Ki1ace

* UzpnekaTb M mpeoOpa3oBbIBaTH WHGOPMAILNIO, MPEICTABICHHYIO B BHIEC TaOJIMIL,
JIuarpaMm, rpauKoB; MPECTABISATh JaHHBIE B BUJE TaOIUII, JUarpaMM, rpadukos.

* OnuceiBaTh JaHHBIE C NOMOUIBIO CTATUCTUYECKUX IOKA3aTENeW: CPEIHUX 3HAYEHUH U
Mep paccenBaHMs (pa3Max, JUCIEPCUsl M CTaHJAPTHOE OTKJIOHEHHE).

* HaxoauTe YacTOTBl YHUCIOBBIX 3HAYEHWH M YaCTOThl COOBITHI, B TOM 4YHCIE IIO
pe3yspTaTaM U3MEpEeHUN U HaOII0JeHUH.



Haxomuth BEpOATHOCTHM CIyYallHBIX COOBITUH B ONBITaX, 3HAas BEPOATHOCTH
DJIEMEHTAPHBIX COOBITUM, B TOM YHCIIE B OMBITaX C PABHOBO3MOXKHBIMH dJIEMEHTAPHBIMH
COOBITUSIMH.

Hcnons3oBarh rpaduyecKkue MOJENIH: JEPEBO CIYYaHOTO IKCIEPUMEHTA, JUarpaMMbl
Dilnepa, yncnoBas npsimas.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, IMOJAMHOKECTBO; BBIMOJHATH ONEPAlMU HAJl
MHOKECTBaMU: OOBEIWHEHHUE, IepPEcCeueHue, [OMOIHEHHUE; MEPEUUCHIATh AIEMEHTHI
MHOECTB; IPUMEHATH CBOWCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MpeICTaBICHHE MHOXECTB U CBA3CH MeEXAy HUMHU JUIs
OTIMICAHUS TPOIIECCOB U SBJICHHA, B TOM YHCIIE IIPU PEIICHUU 33/1a4 U3 JAPYTrUX yueOHBIX
IIPEJAMETOB U KYpPCOB.

Pemiate 3amaun opraHM30BaHHBIM MEPEOOPOM BAapUAHTOB, a TAKXKE C HCIIOJIH30BAHUEM
KOMOHMHATOPHBIX MTPABHII U METOOB.

Hcnonb30Barh onucarenbHbe XapaKTEPUCTUKU JJII MAaCCUBOB YMCJIOBBIX JIAHHBIX, B TOM
YUCJIE CPEIHUE 3HAUYEHUS U MEPBl PACCEUBAHMSL.

HaxomuTh dYacTOTHl 3HAYeHWH W YACTOTHI COOBITHS, B TOM 4HCIE TIOJb3YICh
pe3yJibTaTaMH MPOBEAEHHBIX U3MEPEHHUM U HAOIIOICHUH.

HaxomuTh BEpOSATHOCTH CIydallHBIX COOBITHI B W3YYCHHBIX OMBITaX, B TOM YHUCIIC B
OTbITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHUSX HUCIBITAHUN [0
MIEPBOrO yCIexa, B CEPUAX UCIBITaHUN bepHymm.

Hmetp npeacTaBieHue o caydyaiHON BETMYMHE U O PacpeieICHUU BEpOSITHOCTEM.
HmeTs mpeicTaBieHUE O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJAE U OOIIECTBE.






