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ydeOHOro Kypca «MaremaTuka»

115t oOyyatrommxest 11 kiaccos



IHosicHuTEeNLHAA 3aANNCKA

PaGouas mnporpamma mo mnpeamery «Marematuka» paspaboraHa B
cootBeTcTBUM C TpeboBanusiMu PI'OC Kk CTpyKType U pe3ysibTaraM OCBOEHUS
OCHOBHBIX 00pa30BaTEIIbHBIX MMPOTPAMM CpPEIHET0 O0O0mero oOpa3oBaHUS W
MpeCTaBlICHa IBYMs pa3fenamu «Anredpa u Hayana aHanu3a» u «l eoMeTpusd»

[{ems ocBOCHMS TTPOrpaMMBbI 0A30BOTO YPOBHS — 00€CTIeUeHNE BO3MOKHOCTH
WCIMOJIb30BaHU MAaTEMATUYECKUX 3HAHUKA W YMEHHUM B IOBCEAHEBHOM XW3HU U
BO3MOXXHOCTH YCIICIIHOTO MPOJOJLKEHUST 00pa3oBaHUs IO CHEHUATBHOCTSIM, HE
CBSI3aHHBIM C MTPUKJIAJIHBIM UCTIOJb30BAHUEM MATEMATHUKHU.

Pabouass mporpamma mo mareMaruke A oOydarommxcsi pazpaboTaHa Ha
ocHOBe DeiepabHOTO IrOCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
o0miero oOpa3oBaHMsl, YTBEPKIEHHOr0 IpukazoM MuHucTepcTBa 00pa3oBaHus U
HaykuP® ot 17.05.2012 Ne413 (B merictByromiei penakiuu ot 29.06..2017).

Jlns u3ydenus: npeaMera «MaTteMartrka» Ha 0a30BOM YpOBHE OTBOAMTCS 4
y4eOHbIX Yyaca B Hememo. KommuecTBo wacoB marematuku B 11 kmacce — 136
4acoB, 3 HUX:alreOpa 1 Havasia aHajau3a - 68 gacos, reomeTpust — 68 gacos.

B xome wu3ydeHuss Kypca MaT€MAaTHKU y4alldecs JOJDKHBI OBJAJCTh
CIIEIYIOIUUMU K1H0YE6bIMU KOMNEMEHUYUAMU:

ellosHaBaTeqbHast  (MO3HABaTh  OKPYXKAIOMIMK MUpP C  THOMOUIBIO
HAOJIIOJICHUS, U3MEPEHHUs, OIbITA, MOJEIMPOBAHUS; CPAaBHUBATH, COMOCTABIIATH,
KJIACCU(PUIIMPOBATh, PAHXKUPOBATh OOBEKTHl MO OJHOMY WM HECKOJIBKUM
OPEUIOKEHHBIM OCHOBAaHUSIM, KPUTEPUSAM; TBOPYECKH pelIaTh Y4YeOHbIE W
MPaKTUYECKHUE 3a7aul: YMETh MOTMBHPOBAHHO OTKAa3bIBATHCS OT 00paslia, UCKaTh
OpUTHHAJIbHBIE PEILICHHUS)

e UndopMannOHHO-KOMMYHUKATHBHAs (yMEHUE BCTyllaTb B pPEYEBOE
oOlleHue, y4yacTBOBAaThb B JMajore, MOHUMATh TOYKY 3pEHUS CcoOeceaHMKa,
IIPU3HABaTh IIPaBO HA MHOE€ MHEHUWE; COCTABJICHHWE IUIAHA, TE3UCOB, KOHCIIEKTA;
NpUBEACHUE NPUMEPOB, MOAOOP aApPryMEHTOB, (HOPMYJIMPOBAHUE BBHIBOJIOB;
OTpa)k€HUE B YCTHOM WJIM MUCbMEHHOU (pOpMeE pe3ysIbTaTOB CBOEH AESITEIIbHOCTH)

ePediiekcuBHasi (CaMOCTOSITENIbHASI OpTaHU3aIUsl y4eOHON NeSTebHOCTH;
BJIAJCHUE HABBIKAMHM KOHTPOJS W OLEHKH CBOEHW JESITENIbHOCTH, IIOMCK H
yCTpaHEHHE MPUYMH BO3ZHUKIIUX TPYIHOCTEH; OLEHUBAHUE CBOUX YUYEOHBIX
JOCTH)KEHHI; BJIaJICHUE YMEHHSIMU COBMECTHOM JAESITEIBHOCTU: COINIACOBAaHUE U
KOOPJIMHALIUA IEATETLHOCTH C IPYTUMU €€ yYaCTHUKAMHU )

O6weyyeb6HbIe yMEHUS, HA8bIKU U CNOCO6bI destimeabHocCmu

eB xo0/1€ U3ydyeHUs MaTeMaTUKU B CTapLIEH HIKOJbI yYalluecs MPOJ0JKAI0T
OBIIQZICHHE Pa3HOOOpPa3HBIMU CHOCOOAMM  JIEATENbHOCTH, MPUOOPETAIOT U
COBEPILIEHCTBYIOT OIBIT:



®IPOBEACHUS JOKA3aTENbHBIX PACCYXICHUN, JIOTHUYECKOTO OOOCHOBAHHUS
BBIBOJIOB, WCIIOJB30BAHMS PA3JIMYHBIX S3BIKOB MAaTEMAaTUKH Ul WIUIFOCTPALUH,
MHTEpHPETALNH, aPTYMEHTALUU U J0KA3aTeIbCTBA;

epEIICHMs WIMPOKOro Kijlacca 3ajJad W3 pasIMuHbIX paslenoB Kypca,
IIOMCKOBOM M TBOPYECKOM JEATEIBHOCTH IIPU PEIICHUH 3a1ad I1OBBILICHHOW
CJIOKHOCTH M HETHIIOBBIX 3a/a4;

®[UIAHMPOBAaHUSA W  OCYUIECTBICHHUS QJITOPUTMHUYECKOW JAESTEIbHOCTH:
BBIIIOJIHEHHSI M CAMOCTOSITEIBHOTO COCTABJICHHS aJITOPUTMHYECKUX ITPEANUCAHUN
M MHCTPYKIMM Ha  MaTreMaTHYEeCKOM  MaTepuase; MHCIOJb30BAHMUS WU
CaMOCTOSITENIFHOTO COCTaBJICHUs POPMYJT HAa OCHOBE O0OOIICHNS YAaCTHBIX CITy4acB
Y pE3yJIbTaTOB HKCIIEPUMEHTA; BBIIIOJIHEHHSI PACYETOB IIPAKTHYECKOTO XapaKTepa;

® [IOCTPOEHHUSI U HCCJIEAOBAHMS MAaTEMaTUYECKUX MOJENIECH ISl OMHCAHUS U
pElIeHMs PUKIAIHBIX 337a4, 3aJ1a4 U3 CMEXHBIX JUCLHMIUIMH U PEaTbHOU KU3HU;
IIPOBEPKH U OLIEHKU PE3yJbTAaTOB CBOEH PabOThI, COOTHECEHUS UX C MOCTaBICHHOM
3a/1ayell, C JIMYHBIM KU3HEHHBIM OIBITOM;

®CaMOCTOATENbHOM pabOThl € HCTOYHMKAMHU HMH(POpMAalUK, aHaIu3a,
0000IIEHNs U CHUCTEMATHU3alMU MOJyYeHHON MH(OpMAaIMi, HHTETPUPOBAHUS €€ B
JINYHBIM OIIBIT;

® BO3MOXXHOCTH T'€OMETPUYECKOrO SI3bIKa KaK CpEICTBA OIMCAHHUS CBOMCTB
peanbHbIX MPEIMETOB U UX B3aUMHOI'O PACHOJIOKEHHS.

Tpe6oeaHus K ypo8HI0 MmamemMamu4ecKoli n0020moeKu

B pesynbrare m3ydeHHS MaTeMaTHKH Ha TPO(MIBHOM YpPOBHE B CTapIICH
IIKOJIE YYCHHK JOJIKEH

3HaTh:

®3HAUCHHWE MATEMAaTHYCCKON HAyKH JJI PEUICHUS 3a]ad, BO3SHUKAIOIINX B
TEOPUU U TPAKTUKE; MMHUPOTY M OTPAHMYCHHOCTh NMPUMCHEHHS MaTeMaTHYECKHUX
METO/JIOB K aHaIM3y W HWCCISAOBAHUIO TIPOIECCOB W SBICHUW B TPHUPOJE H
00IIIeCTBE;

®3HAYCHHUC IPAKTHKU U BOIPOCOB, BOSHUKAIOIINX B CAMOM MaTEeMaTHKe, IS
(GbOpMHPOBaHUS U PA3BUTHS MATEMaTHYECKOW HAYKH,

e1/ICH PACIIMPEHUS YHMCIOBBIX MHOXKECTB KaK CIOCO0a IMOCTPOCHHUS HOBOTO
MaTEMaTUYeCKOro ammapara Il pelIeHUs MPaKTUYECKUX 3a7ad U BHYTPECHHUX
3a71a4 MAaTEMATHKH;

®3HAUCHUE HJCH, METOJIOB W PE3yIbTaTOB alreOpbl M MaTEMaTHYECKOTO
aHaIM3a I TOCTPOSHUS MOJICNIeH PeaIbHBIX MPOIIECCOB M CHTYAIIN;

® BO3MOXHOCTH T€OMETPHUYECKOTO sI3bIKa KaK CPEJCTBA OIMKMCAHMS CBOMCTB
peaIbHBIX MPEIMETOB M MX B3aMMHOTO PACIIOIOKCHHS;

® YHUBEPCAJIbHBIN XapaKTEP 3aKOHOB JIOTMKM MATEMAaTHUYECKUX PACCyKICHUM,



UX NIPUMEHUMOCTb B PA3JIMYHBIX O0JACTAX YEIOBEUECKOM AEATEIbHOCTH;

e paznnure TpeOOBAHUM, PEABIABISIEMBIX K JOKA3aTeILCTBAM B MAaTEMAaTHKE,
€CTECTBEHHBIX, COLMAIBHO-P)KOHOMHUYECKUX W TyMaHUTAPHBIX HayKaX, Ha
MPaKTHUKE;

®pOJib AKCMOMAaTUKM B  MAaTE€MAaTHKE, BO3MOXHOCTb  IOCTPOCHHS
MaTEMaTUYECKUX TEOpH Ha aKCHOMAaTUYECKOM OCHOBE; 3HAUYEHHWE AKCUOMATHKHU
JUTSL IPYTUX 00JIacTell 3HAHUSA U JJI IPAKTUKY;

® BEPOSITHOCTHBIX XapaKTEp pPa3IUYHbIX IPOLECCOB M 3aKOHOMEPHOCTEH
OKPY’KAIOLIEr0o MUPA.

Yucnoeble u 6yK8eHHbIE 8bIpatceHUs

Ymersn:

® BHITIOJTHATh apuMeThuecKue IEWCTBUS, COYETass YCTHbIE U MHUCHMEHHbBIC
MPUEMBI, IPUMEHEHUE BBIUUCIUTEIIBHBIX YCTPOMCTB; HAXOJIWUTh 3HAYECHHS KOPHS
HATypaJbHOM CTEIMEHU, CTENEeHH C paldOHAJIBHBIM IOKa3aTeleM, Jiorapudma,
UCIIOJIb3YSl TIPM HEOOXOJAMMOCTU BBIUUCIUTEIBHBIE YCTPOMCTBA; IMOJIH30BATHCA
OLICHKOW U MPUKUIKOMN MPU MPAKTHUYECKUX pacyeTax;

®IPUMEHSITh TIOHATHS, CBSI3aHHBIC C JICIUMOCTBIO IIE€JIBIX YHCEN, MpHU
pELIEHUH MaTEMAaTUYECKUX 3a]1a4;

®HAXOJWTh KOPHM MHOTOYJIEHOB C OJHOM TIEPEMEHHOM, pacKiaablBaTh
MHOT'OYJIEHBI HA MHOYXHUTEIH;

®BLITIOJIHATHh  JICMCTBUS C  KOMIUIEKCHBIMH  YHMCJIAMH, TOJIb30BaThCS
r€OMETPUUECKOW MHTEPIPETAUUEN KOMIUIEKCHBIX YHMCEJl, B MPOCTEUIINX CIIydasix
HaXxOJWTh  KOMIUIEKCHBIE = KOPHM  YpPaBHEHUH  C  JIEMCTBUTEIbHBIMU
kod(pdunreHTamu;

®IPOBOJIUTH TPEOOPA30OBaHUsI YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
BKJTFOYAIOIIMX CTETICHU, PaIuKabl, JorapudMbl U TPUTOHOMETpUUYECKUE (DYHKITUU.

HUcnoab3oBaTh NpuOOpeTEHHbIC 3HAHMS M YMEHHS B NPAKTHYECKOMH
AeSITeJIbHOCTH U MTOBCEAHEBHOM "KU3HHU JJI51

® IPAKTUYECKUX pacyeToB Mo (opmysiaM, BKItoUas (POpMyIibl, coAepKaliue
CTENICHMU, pajauKaibl, JOrapudmbl U TPUTOHOMETPUYECKUE (PYHKIMH, TMPH
HEOOXOJMMOCTH  WCTOJNB3Yysd  CIOPAaBOYHBIE  MaTEepHalbl W MPOCTEHIne
BBIYUCIIUTEIbHBIE YCTPONCTRA.

DPYyHKYuu u 2paduku

Ymersn:

® OTIPE/ICIIATh 3HAUCHUE (PYHKIIMU 1O 3HAUYCHHUIO apTyMEHTa MPHU Pa3IMYHbIX
criocobax 3aaanus GyHKIINU;

®CTPOUTh TpapUKU WU3YUYEHHBIX (PYHKIIUH, BBHITOJHATH MpeoOpa3oBaHuUs
rpauKoOB;



® OIIMCHIBATH IO TpauKy U 1O (HopmyIie MOBEACHUE U CBOWCTBA (QYHKIIHIA;

epelIaTh YPAaBHEHMs, CHUCTEMBl YPAaBHEHMU, HEPAaBEHCTBA, HCIIOJb3YsI
cBOICcTBa (PyHKIMH U UX TpadUUECKUE MPEACTABICHUSI.

Hcnoab3oBath npuodpeTeHHbIe 3HAHUS U YMEHHUSI B NPaAKTHYECKOM
NAeATeJbHOCTH U NOBCEAHEBHOM KU3HU 1JIfA:

® OIIMCAHUS U UCCIIEIOBAHUS C IOMOIIbIO (DYHKIIMI PEeabHBIX 3aBUCUMOCTEH,
NpEeICTaBICHUS UX rparuecKku; HHTepIIpeTaluu rpaduKoB peaabHbIX MPOLIECCOB.

Hauasaa mamemamuyeckoz2o aHa1u3a

Ymersn:

® HAXOJIUTh CYMMY O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MTPOTPECCUH;

® BBIUUCIIATh MPOU3BOAHBIE U IEPBOOOpPA3HbIE 3JIEMEHTApPHBIX (YHKIUH,
IpPUMEHSS TNpaBuia BBIYUCICHHUS MPOU3BOJHBIX M NEPBOOOPA3HBIX, HCHIOJB3YS
CIIPABOYHBIE MaTEPUAIBI;

e1iccieI0BaTh (YHKIUHU U CTPOUTH UX TpauKU € TOMOIIBIO TPOU3BOIHOM,;

epemIaTh 33Ja4d C NPUMEHEHUEM YpaBHEHHUs KacaTelbHOM K rpaduky
INZEINIVIH

epelIaTh 3374 HAa HAXO0XKJICHWE HAMOOJBIIEr0 M HAMMEHBUIETO 3HAYEHHUS
GyHKIMY HAa OTPE3KE;

® BEIYUCJIATH IJI0IIA1b KPUBOJIMHENHON TPAIELUN.

Hcnoab3oBare npuodpeTeHHbIe 3HAHMS W YMEHHUSI B NPaAKTHYECKOM
JAeAITeJJbHOCTH U MTOBCEAHEBHOM "KU3HU IS

®pPCILICHUA TEOMETPUUYECKHX, (U3MUECKUX, SKOHOMUYECKHX U JPYTHX
MPUKJIAJAHBIX 33/1a4, B TOM YHUCJIE 3324 Ha HauOOJbIINE U HAUMEHbBIINE 3HAYCHUS
C IPUMEHEHHEM anmapara MaTeMaTH4eCKOro aHaJIN3a.

YpasHeHus u HepagseHcmaa

Ymern:

epellaTh pallMOHANIbHBIE, MOKa3aTeIbHbIE U JOrapu(pMUUECKHE YPaBHEHUS U
HEPABEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHM S, UX CUCTEMBI,

® J0OKa3bIBaTh HECJIOKHBIE HEPABEHCTBA,

epemIaTh TEKCTOBBIE 3aJadyd C TOMOIIBIKD COCTABJICHHS YPAaBHEHHU, H
HEPABEHCTB, HHTEPIIPETUPYSI PE3YJIbTAT C YYETOM OTPAHUYCHHUN YCIOBUS 3aa4H;

® 1300pakaTh Ha KOOPAMHATHON IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUN
Y HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

® HAXOJUTh MPUOJIMKEHHBIE PELICHUS YPaBHEHUW U MX CHUCTEM, UCIONb3YS
rpadudecKuit METOI;

epeliaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM IpapuuecKux
MpeICTaBICHNUM, CBOMCTB (DYHKIIUI, MPOU3BOTHOM.



Hcnoab30BaTh NpHOOpeTeHHbIE 3HAHMA W YMEHHS B NPaKTHYeCKOM
eATeJHLHOCTH U NOBCeIHEBHOM KU3HH IS

®TIOCTPOCHHUS U HCCIIEAOBAHUS POCTEHIINX MaTEMAaTHIECKIX MOJIETICH.

Js1emeHmbl KOMOUHAMOPUKU, cmamucmuku u meopuu
eeposimHocmell

Ymersn:

e pemaTh MpoCTElIe KOMOMHATOPHBIE 33a7]a4d METOJIOM Iepedopa, a TaKkxKe
C UCHOJb30BAHHWEM H3BECTHBIX (hopMyi, TpeyronbHuka llackans; BBIYMCISATDH
kodpdunuentsl O6uHoma HpioToHa 1o ¢QopMmyne ©W € HUCIONB30BAHHEM
TpeyrosubHuka [lackans;

® BLIYHCIISITh, B IMPOCTEHINNX CIy4yasX, BEPOATHOCTH COOBITHMH Ha OCHOBE
MOJICYETAa YKCIIa UCXO/IOB.

Hcnoab30BaTh NpPHOOpeTeHHbIE 3HAHUA W YMEHHS B NPAKTHYECKOMH
NeSITeJIbHOCTH M MOBCETHEBHOM sKM3HM IS

eaHajM3a pEAIbHBIX YHCIOBBIX JAaHHBIX, MPEJCTABICHHBIX B BHUIE
auarpaMm, TpadukoB; I aHajdu3a MH(OpPMAIUU CTATUCTHYECKOTO XapakTepa.

I'eomempus

ymembp

epaclo3HaBaTh Ha 4YEpPTeKaxX M MOJENSIX NPOCTPAHCTBEHHbIE (OPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMHU, U300paKEHUSIMH;

®ONMCHIBATh B3aUMHOE PACIOJIO)KEHHE TMPSAMBIX M INIOCKOCTEH B
MPOCTPAHCTBE, ApTyMEHTUPOBATH CBOU CYKICHHS 00 3TOM PaCcHOJIOKEHHH;

® aHAJIM3UPOBATh B MPOCTEUILNX CIIyYasiX B3AMMHOE PACIIOIOKEHUE 0OBEKTOB
B IIPOCTPAHCTBE;

e11300pakaTb OCHOBHbIE MHOTOIPAHHUKH M KpYTJble TeJa; BbBIINOJIHATh
YEPTEXKHU M0 YCIOBUSAM 33]1ay;

® CTPOUTH IPOCTEUIINE CeUeHUsI KyOa, TPU3MBbI, MTMPAMU/IbI;

epelIaTh MJIAHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUECKUE 3a1a4l Ha
HAXO0XKJEHUE T€OMETPUUECKUX BEIMYUH (IJIUH, YIII0B, IUIOMIAIeH, 00BEMOB);

® JICII0JIb30BaTh NPU PEIICHUU CTEPEOMETPUUECKUX 3a]au INIAHUMETPUUYECKUE
(haKThl 1 METOJIBI;

® [IPOBOJIUTH JI0KAa3aTEIbHbIE PACCYKIECHHUS B X0JI€ PEIICHUS 3a/1a4;

Hcnoan3oBaTh NpuodpeTeHHbIEe 3HAHUS U YMEHUS] B NMPaAKTHYECKOI
JeITeJIbHOCTH U NMOBCEIHEBHOM KNU3HHU J1JIf:

® JICCJIEIOBaHUs (MOJAEIIMPOBAHUS) HECIOKHBIX NPAKTUYECKUX CUTyalUd Ha
OCHOBE M3YUYEHHBIX (DOPMYII U CBOMCTB (uUryp;

® BBIYMCIIEHNUS 00BbEMOB U IUIOIIAJEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEIl



Opy  PEIICHWH TPAKTUYECKUX 3a]ad, HUCIOJIb3ysd TMpuh  HEOOXOIMMOCTH
CIIPAaBOYHUKH U BBIYUCIIUTEIIbHBIE YCTPOICTBA.

Oco0eHHOCTH OpraHM3anuu Y4eOHOro Impomecca IO MaTeMaTHKe:
KJIACCHO-YpPOUHas CUCTEMA.

OcHoBHBIE (GOPMBI OpraHW3aUK ydeOHOTO Tpolecca — (poHTaIbHAL,
rpyNNoBasi, UHAUBUIYaJIbHASL.

B naHHOM Kypce eedywumu memooamu  00yueHus - npeomemy
aenawmea:  OOBbSCHUTEIbHO-WIIIOCTPATUBHBIL U PENpPOAYKTUBHBIN,  XOTS
UCIIOJIB3YEeTCsl M YaCTUYHO-TIOMCKOBBIM. Ha ypokax HCHonb3yroTCs 271emeHmbl
CedyruuxX mexHoa02uil: TMYHOCTHO OPUEHTHPOBAHHOE 00yueHue, o0yueHue ¢
MPUMEHEHUEM KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aJaHUN.

PopMbl KOHMPO/1s

Dopmvl npomercymounoii u umoz080i ammecmayuu: llpoMexxyTouHas
aTTecTalus TpPoBOAUTCS B (PopMe MaTEMaTHUUYECKUX AUKTAHTOB, KOHTPOJIBHBIX U
CaMOCTOSITEIILHBIX pa0oT.
meKywuti. CaMOCTOATeNIbHasi paboTa, MpoOBepouHass paboTa, MaTeMaTUYECKHUI
JTUKTAHT, TECT, ONIPOC; MemMamuiecKuii: 3a4eT, KOHTPOJIbHAs padoTa.

KoHmpoab ypo8Hs 3HaHUll

CucreMa KOHTPOJUPYIOIIUX MAaTEPUAIOB, MTO3BOJISIIOIIMUX OLIEHUTh YPOBEHb U
kauectBO 3YH oOyuaromuxcss Ha BXOJHOM, TEKYIIEM W HTOTOBOM JTamax
M3YUYEHUS TIPEeIMETa BKIIIOYAET B ce0si COOPHUKH TECTOBBIX M TEKCTOBBIX 3aJJaHUM

I1aHupyeMble pe3yJbTaThl OCBOCHHUsI Kypca MaTeMaTHKH

N3ydenune mMaremMaTUKu B CTapiieid MIKOJE JA€T BO3MOKHOCTh JOCTHXKCHUS
OoOy4YaroIMUMUCS CIEAYIOIINX Pe3yJIbTaTOB.

JIMYHOCTHBIE:

1) dbopmupoBaHue U 00BSICHEHHE COOCTBEHHOM IMO3UIIMU B KOHKPETHBIX
CUTyalusaX OOIIECTBEHHOW >XU3HW HAa OCHOBE MOJYYEHHBIX 3HAHUM C MO3UILIUU
HOPM MOpaJd U OOIIEYETIOBEUYECKUX LIEHHOCTEH, NpaB M 0O0sA3aHHOCTEH
IpaKIaHUHA,;

2) chOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YyPOBHIO Pa3BUTUS HAYKH; KPUTUYHOCTh MBIIUICHHUS, YMCHHE
pacno3HaBaTh JIOTMUECKH HEKOPPEKTHBIC BBHICKA3bIBAHWS, OTJIMYATh THUIMOTE3y OT
dakra;

3) TOTOBHOCTh W CIIOCOOHOCTh BECTH JUAJIOT C JAPYTHMMHU JIIOJIbMH,
JIOCTUTATh B HEM B3aMMOMOHUMAHUSI, HAXOAUTH OOITUE EIU U COTPYIHUYATD IS
WX JTOCTHKCHHUS,

4) TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIE
caM0O00Opa30BaHUIO, HA MPOTSKEHUH BCEH )KU3HU; CO3HATEIIBHOE OTHOLICHUE K



HEIMPEPHIBHOMY O00pa30BaHMIO, KaK YCIOBHUIO YCIENIHON MPOPECCHOHAIBHONW H
OOIIIECTBEHHOMH JIEATENHLHOCTH;

5) ACTETUYECKOE OTHOILIEHWE K MHpPY, BKIIOYas JCTETUKY ObITa,
Hay4YHOT'O UTEXHUYECKOTO TBOPYECTBA;

6) OCO3HaHHBIA BBIOOp Oynymied mpodeccu W BO3MOXKHOCTEH
peanu3aiuy COOCTBEHHBIX JKU3HEHHBIX MJIAHOB; OTHOIICHHE K MPO(heCCHOHATHHON
JIEATEIIbBHOCTH, KaK BO3MOXXHOCTH Y4YacCTHs B PEUICHUM JTUYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX, OOIEHAITMOHAIBHBIX MPOOIIEM.

MeTtanpeameTHble:

1) HaxOIWTh W WU3BJIIEKaTh WHPOPMAIMIO B PA3JTHMIHOM KOHTEKCTE;
OOBSICHSITH U ONHUCHIBATh SIBJICHUSI HAa OCHOBE IMOJy4YeHHOW wuH(MOpMaLny;
aHAIM3UPOBaTh UM WHTETPUPOBATH MOJYUYEHHYIO HH(OpMaIuio; (hopMyIupoBaTh
npo0ieMy, HMHTEpPIPETUPOBATh M OIICHUBATh €€; JieJaTh BBIBOJABI, CTPOUTH
MPOTHO3bI, IPEJIaraTb MyTH PEIICHMUS;

2) YMEHHUE CAMOCTOATEIIBHO ONPEAENSATh ILENU  JICITENbHOCTH H
COCTaBJISITh TIJIaHbI JIESITENbHOCTH; CaMOCTOSITETIEHO OCYIIECTBIISAT,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JIEATEIIBHOCTD; UCIOIB30BaTh BCE BO3MOYKHBIC
pecypcbl Uil JOCTMIKEHMSI TMIOCTABJICHHBIX MEJIEH W peaau3alldd IUIaHOB
JEATEIIbHOCTH; BEIOMPATH YCHEIIHBIE CTPATETUN B PA3JTMUYHBIX CUTYAIUX;

3) YMEHHE TPOAYKTUBHO OOIIATHCS U B3aUMO/ICHCTBOBATH B
MPOIIECCE COBMECTHOM JESATEIbHOCTH, YUUTHIBATH IMO3MIMHU JIPYTHX YYaCTHHKOB
NesATeabHOCTH, () (PEKTUBHO pa3peiaTh KOH(PIUKTHL;

4) BJIaJICHUE HAaBBIKAMM MO3HABATEIBHOM, YUeOHO-UCCISAOBATEILCKON 1
MPOCKTHOM JEeSATEIBbHOCTH, HABBIKAMM pa3perieHus: MmpoodsieM; CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOKWCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/aY,
MPUMEHEHUIO PA3JINYHBIX METOAO0B MO3HAHUS;

5) TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSATENbHOM HH(POPMalMOHHO-
MO3HABATENILHOMN JICSITEILHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX uWH(OpMalMM, KPUTHUYECKH OLICHUBATh W HUHTEPIPETUPOBATH
nH(pOpMaIHIo, TOTYyYaeMYyI0 U3 Pa3IMUHbIX UCTOYHUKOB;

6) YMEHHE UCIIOJIb30BaTh CpeAcTBa nH()OpPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHoJoruil (manee WMKT) B penieHuM KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPTraHU3AIlMOHHBIX 33/Jad C COOJIFOJICHHEM TpeOOBaHMIA
HPrOHOMUKH, TEXHUKU 0€30MMaCHOCTH, TUTUEHBI, PeCypcocOepeKeHMs, TPABOBBIX U
ATUYECKUX HOPM, HOpMUH(DOPMAIIMOHHON 0€30MacHOCTH;

7) BJIaJICHHUE SI3bIKOBBIMH CPEJICTBAMU — YMEHHE SCHO, JJOTUYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3pEHHUS, UCIIOJIb30BATh a/ICKBATHBIC SI3bIKOBBIEC CPEJICTBA;

8) BJaJICHUE HAaBbIKAMHM TO3HABAaTEIbHOM pe(dIeKCHUH KaK OCO3HAHUs
COBEpILIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MMPOLECCOB, NX PE3YJIHTATOB U



OCHOBaHHﬁ, I'paHull CBOCTO 3HAHHWA WM HC3HAHMA, HOBBIX ITIO3HABATCIIbHBIX 3a1a4 U

CpeacTB UX JOCTHIKCHHA.

IToypouHnoe miianupoBanue no ajareope 11 kiaacc
Ha 2023 — 2024 y4eOHbIi 1o/
KoauvecTBo yacoB 68

Ne i/ Tema KonuvecTrBo
qacoB
I'aaBa 1. DiiemenTnl Teopuu npeaeaos (10 1)
1 [Ipenen uncnoBoi NOCIEN0BATENBHOCTH
2 Apudmernueckue onepanuu Ha IpeaeIaMu YHCIOBBIX
IIOCJIEI0BATEIbHOCTEN
3 [Ipenen pynkumnu Ha GECKOHEYHOCTH 2
4 [Ipenen pynkuuu B TOUKe 2
5 [Tpupamenue aprymenta. [Ipupamienne GyHkuun 1
Koumponvnas paboma Ne 1 1
I'nasa 2. Ilponssoanas (20 )
6 Omnpenenenue Mpou3BOIHOM 2
7 ANTrOpUTM BBIYHCICHUS ITPOU3BOJHON 2
8 Huddepenuupyembie GyHKIUN 1
9 VYpaBHeHHe KacaTeabHOU K TpaduKy QyHKIUH 2
10 Apudmernueckue oneparnuy HaJl IPOU3BOAHBIMU 2
Konmponvnasa paboma Ne 2 1
11 JuddeperurpoBanne TPUrOHOMETPUIECKUX (DYyHKITHIA 2
12 Juddepenumposanue Gpynkuuii Buma y = f(kx + m) 1
13 JuddepenunpoBanye CTENEHHbIX QyHKINN 3
14 JuddepenurpoBanne noka3areabHbIX U JOrapuPMUUECKUX 3
byHKIHII
Koumponvnas paboma Ne 3
I'nasa 3. UcciienoBanue pyHKIMiA ¢ MOMOLIbIO MPOU3BOIHOI (16 1)
15 Uccnenoanue GpyHk1Mii HA MOHOTOHHOCTh 3
16 UccnenoBanme GpyHKIMA HA SKCTPEMYMBbI 3
17 O nmoctpoenunu rpapukoB QyHKIHIA 2
18 HaxosxneHne HauMeHbIero 1 HauOoJbIIero 3HaUeHUH 3
HENpepbIBHON (PYHKIIMU HA IPOMEKYTKE
19 3amaun Ha OThICKAHWE HAMMEHBIIUX U HAUOOIBIINX 3
3HAYEHUW BEJTMYNH
Konmponvnas paboma Ne 4 2
I'nasa 4. Onpenenennblii uaTerpan (11 1)
20 [TonsTre mepBoOOpa3zHOM ‘ 1




21 [IpaBuia oTbICKaHUS IEPBOOOPAZHBIX 2
22 [Tonstue onpenenennoro unterpaia. @opmyna Herotona — 3
JleiiGHu1a
23 Brruucnenue miomnanei miockux GUryp ¢ moMoIibo 3
OTIpeIeICHHOT0 HHTETpaa
Koumponvnasa paboma Ne 5 2
I'naBa 5. HempepbIBHBIE CiIy4aiiHble BeJTHYHHBI (3 1)
24 ['eomeTprueckue BEpOSTHOCTH 1
25 HopmanbHoe paciipenencHue 1
26 HopwmanbHablie 1 OMHOMMATIBHBIE paclipeieeHus. 3a- 1
KOHBI OOJIBIIIAX YHCET
I'naBa 6. YpaBHeHusl M1 HepaBeHCTBa (8 )
27 PaBHOCWIIBHOCTB ypaBHEHUI 1
28 Pemenue ypaBHeHU# ¢ OJJHOM MepeMEeHHON 1
29 Pemenue cucrem ypaBHEHUI 1
30 Perrenue HepaBEeHCTB ¢ OJTHOW IEPEMEHHOM 1
31 YpaBHEHHUS U HEPABEHCTBA C IapaMeTpaMu 1
Koumponvnas paboma Ne 6 2
32 VYpaBHeHuUsI, HepaBeHCTBA U (YHKIIUU B 3a/1a4ax O 1

cpemHeM apuhMETHICCKOM




IToypounoe niianupoBanue no reomerpuu 11 kiace
Ha 2023 -2024 y4eOHbII 1o/
KoanuyecTBo 4acos (rox) 68 yacon

Pazoen npoepammeul, No Tema ypoxa
KOJIUYecmeo 4acos Ypoka
TI'naea 5: «I{ununop, konyc, wap» (15 ypokos)
Hununop 1 [TonsiTve nuIMHIpA.
(3 ypoka) 2 ITnomans MOBEPXHOCTU LIMIIMHJIPA.
3 unuuap. [IpakTukym penieHus 3anay.
4 [TonsTne KoHyca.
Konyc 5 [Tnomanb MOBEpXHOCTU KOHYCA.
(4 ypoka) 6 VY ceueHHbli KOHYC.
7 Konyc. [IpakTuky™m pemenus 3aaau.
8 Cdepa u map. YpaBaenue chepsl.
9 B3anmMHuoe pacnonoxenue cdepsl U miockoctu. KacarenbHas
Coepa IUIOCKOCTB K cepe.
(6 ypoxos) 10 [Tnomans cheprl. Bzaumuaoe pacrosioskeHue cepbl U MPSIMOM.
11 Cdepa. IIpakTuKyM 10 PELICHUIO 3a]1a4.
12 Cdepsl, BiucaHHblE B LWIMHIPUYECKHE M KOHUYECKUE
noBepxHocTH. CedeHNs IMITMHIPUYECKIX 1 KOHMYECKIX
IIOBEPXHOCTEH.
13 Brincannble 1 ONMCaHHBIE MHOTOT DAHHUKH.
IIpakTukym pemenus 3anay.
Ob00wenue memul 14 O06o0marmuii 3a4eT-MPaKTUKYM PEIICHUs 3371249 TI0 TEME:
(2 ypoxa) «{unuHap, KOHYC, map».
15 Konrponsnas padora Ne 1 o reme: «{ununap, Konyc, mapy.
I'nasa 6: «O6vemvl men» (18 ypokos)
Oovem npamoyzonvbHo2o 16 [TonsTue o0bema. O6beM MPSIMOYTOJIBHOTO HapajlieenuIea.
napannenenuneoa 17 O06beM HaKJIOHHOTO NapayljieNenunesa.
(3 ypoka) 18 O6bem napayuienenunena. [IlpakTukym pemeHus 3agad
O6vem npamoii npuzmol u 19 O6beM NMpsIMOi TPU3MBI.
yuuHoOpa 20 O0beM UITHHIIPA.
(3 ypoka) 21 OO6beM npsiMoit pu3Mbl ¥ uuHApa. [IpakTuKyM perieHus
3ajad.
Oovem 22 Brruucnenne 005eMOB TeIl ¢ TOMOIIBIO OMPEASTIEHHOTO
HAKIOHHOU RPU3MBL, WHTETpaa.
nupamuowvl, Konyca. 23 O0beM HaKIIOHHOW TIPU3MBI
(7 ypoxos) 24 O0beM TupaMUIbL.
25 O0beM npaBUIBHOM MUPAMUIBI.
26 O0beM yceueHHOH MUpaMUIbl.
27 O06nem koHyca. O0BEM YCEeUEeHHOTO KOHYCa.
28 O0beM HaKJIOHHOM MPU3MBI, TUPaMUIbL, KOHyca. [IpakTukym
peleHus 3a1au.
Oo6vem wapa u niowads 29 O6mwem mapa. [Tnomans cheps.
cghepui 30 O0beM m1apoBOTro CErMeHTa, MapoBOTo CIIOS, IAPOBOTO CEKTOpa
(3 ypoxa) 31 O6wem mapa u iomaab chepsl. [IpakTukym perieHus 3aaad.




Ob0o0wenue memol
(2 ypoxa)

32

O06o0marmuii 3a4eT-MPAKTUKYM PEIICHUS 337249 TI0 TEME:
«O0BEMEI TEIDY.

33

Kontponbnas padora Ne 2 o teme: «OOBbeMbI TEI.

I'nasa 1. «Memoo koopounam ¢ npocmpancmee. /leusxcenusn» (16 ypokos)

Koopounamot mouxku u 34 [IpssMoyrosbHast CUCTEMA KOOPIUHAT B
KoopOounamawl 6eKmopa. MIPOCTPAHCTBE.
(7 ypoxos) 35 Koopaunatsl BekTopa.
36 CBsi3b MEX/1y KOOpAWHATAMU BEKTOPOB U KOOPJIMHATAMH TOYEK.
37 CBs13b MeX1y KOOpJIMHATAMH BEKTOPOB M KOOPJIUHATAMH TOYEK.
38 [Tpocreiimme 3a1a4u B KOOPAWHATAX.
39 [Ipocreiimue 3a1a4u B KOOpAUHATAX.
40 Kontponbnas padora Ne3 o teme: «IIpsimoyronpHas cuctema
KOOpAMHAT B pocTpaHcTse. [IpocTeiimue 3anaun B
KOOpIMHATAX).
Ckanapnoe npouseedenue 41 YToJI MEK]ly BEKTOpaMu
6EKmMOopoa8. 42 CxkansipHO€ IpOU3BEICHNE BEKTOPOB.
(9 ypoxos) 43 VYron mexay BekTopamu. CKansipHOE IPOU3BEICHIUE BEKTOPOB.
44 Brruncnenue yriioB MeIy IPsIMBIMU U THIOCKOCTSIMH.
45 Brruncnenue yriioB MeXy IpsIMbIMU M IIOCKOCTSIMHU.
46 LleHTpanbpHas U OceBasi CAMMETPHH.
47 3epkanpHas cummeTpus. [lapanenbHblil mepeHoc.
48 JBrxenns. [IpakTHKyM 11O PELICHHUIO 3a1a4.
49 KonTponbnas pabota Ned o reme: «Metoa KOOpAHHAT B

MPOCTPAHCTBE. [BHKEHUS.

Hmozosoe nosmopenue kypca zeomempuu (17 ypokos)

Hmozoewtii npakmuxym
nosmopenus Kypca
cmepeomempuu
(14 ypoxos)

50 Ob6o6marommee nosropenue. [apannenenunen. [Ipaktukym
pemenus 3agad EI'O.

51 Ob6o011aro1ee MOBTOPEHUE. [psimas u
HaKJIOHHAsI IPU3Ma. [MpakTuky™m pemieHus 3axaq
EIlD.

52 O6o6maromee nopropenue. [Iupamuaa. [paktukym pereHus
3amaq EI'D.

53 Ob6o6maromee nosropenue. [IpaBuiabpHas nupamua.
[TpakTukym pemenus 3agad EI'D.

54 O6o06rmaroree MOBTOPEHHUE. YceuenHast
nUpamMuza. [TpakTHKyM perieHus 3aaaq
EID.

55 Ob6o6marommee nopropenue. Humunap. [IpakTukym perieHuto
3agaq EI'D.

56 Ob6o6maromee nosropenue. Konyc. Ilpaktukym pemeHus
3agaq EI'D.

57 Ob6o61aroriee MoBTOpeHue. Y ceueHHbIN KoHyc. [IpakTukym
pemenus 3ana4d EI'D.

58 Ob6o6marommee nosropenue. lap. [Ipaktukym pemienus 3agay
EI'D.

59 O6o06matoriee moBTOpeHne. Brimcanubie W ONMUCaHHbBIC
MHOrorpaHHukd. [Ipaktukym pemenus 3agaq EI'D.

60 Ob6o6maromee mosropenue. [IpakTukym peneHus
crepeoMmerpruueckux 3anad EI'D Ha komOuHanmo
T€OMETPUYCCKUX TEJl.

61 O6o006maromuii 3a4eT—MPaKTUKYM peIIeHus 3a/1a4 0 Kypcy




CTEpEOMETPHH.

62 HroroBas KOHTpoOJbHAs paboTa.
63 HroroBasi KOHTpoOJIbHAsS paboTa.
Hmozoewlii npakmukym 64 Ob6o6maromee nosropenue. [IpakTukym pemeHus
nosmopenus Kypca IUIAHUMETPUYECKUX 3aa4d EI'D.
naanumempuu 65 Ob6o6maromee nosropenue. [IpakTukym pemeHus
(7 ypokos) IUIaHMMETPUYECKHX 3a1a4 EI'D.
66 O6o6matomee moBTopeHue. [IpakTukym pereHus
IaHuMeTpudeckux 3agad EI'D.
67 Ob6o6maromee nosropenue. [IpakTukym pemeHus
IaHuMeTpudeckux 3agad EI'D.
68 Ob6o6maromee nosropenue. [IpakTukym pemeHus
IaHuMeTpudeckux 3agad EI'D.
KOHTPOJIBHBIE PABOThI
Ne | Kon—e6o Haszeanue, mema
n/n uacoe
15 1 KonTponbnas padota Ne 1 o teme: «{ununnap, konyc, map.
33 1 KonTponbnas pabota Ne 2 o teme: «O0BEMBI TEM.
40 1 KonTponbnas pabota Ne3 o teme: «IIpsimoyronpHas cucreMa KOOpAUHAT B
npoctpancTse. [Ipocreiimme 3a1aun B KOOpIUHATAXY.
49 1 KonrtponsHas pabora Ne4 o teme:«MeToa KOOpAMHAT B IPOCTPAHCTBE.
JBYOKEHUSD.
62- 2 HToroBast KOHTpoJIbHAs paboTa.
63




