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PaGouas mporpamma no yueOHoMy mpenmMeTy «Marematuka» (6a30Bblii YPOBEHb)
st 11 kmacca pazpaborana Ha ocHOBe (penepanbHOU paboyelt mporpaMMbl IO y9eOHOMY
npeametry «MaTemaTuka», BXOJSIIEH B COCTaB OCHOBHOM 00pa30oBaTEIbHOM MpOrpaMMbl
MOY COHNI Ne31. IIporpaMma COOTBETCTBYET ILJITAHUPYEMBIM pe3yjibTaTaM 1yXOBHO-
HPaBCTBEHHOT'O Pa3BUTHS, BOCIUTAHUS U COLUATU3ALMK 00Yy4aroIIerocs, MpeCTaBICHHOM
B paboueit nporpamme Boctutanuss MOY COI No31.

VYuebubii npenmer «MaremaTuka» COCTOMT M3 y4eOHOTO Kypca Ausredpa u
yuebHoro kypca ['eomeTpusi.

[To oOpa3oBaTelIbHOI MporpaMMe IIKOJbI Ha M3ydeHwe orBoautcs 136 yacos (4
yaca B Henelnto). B coorBeTcTBuM ¢ «['010BBIM KanieHIapHBIM yueOHbIM Tpadruxom MOY
COII Ne31» pabouast mporpamMmma cocTabiicHa Ha 136 dacoB (4 vaca B Hezeno) Ha 34
yueOHbIe Heenu. @opMa MpOMEKyTOUHOM aTTeCTallii — KOHTPOJIbHAs padoTa.

[IpenycMmoTpeHo mpoBeieHne 9 KOHTPOIBHBIX PadoT.

Ilnanupyemble pe3yJibTaThl H3yYeHHUs] Y4eOHOT0 MpeaMeTa
JINYHOCTHBIE PE3YJIbTATBI

B pe3ynbrare u3yueHus MaTeMaTuku y oOydaronierocs 0yayt c(popMupoBaHbl
CJIEIYIOLIME JTUYHOCTHBIE PE3YJIbTaThl:
1)  rpakIaHCKOro BOCTIMTAHMHSI:
c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU  OOY4YAIOMIETOCs KaKk AaKTUBHOIO U
OTBETCTBEHHOTO WJIEHa POCCHICKOTO OOIecTBa, MPEACTaBICHHE O MAaTeMaTHYeCKHX
OCHOBaX (D)YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEIYpP TPaKIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M JPYroe€), YMEHHE B3aUMOJIEMCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIMSIMU U Ha3HAUCHHUEM;
2)  MATPUOTHYECKOTO BOCIIMTAHUS:
c(OPMHUPOBAHHOCTh ~ POCCHMCKON  TpaXKAaHCKOM  HMJACHTHUYHOCTH, yBaXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCHUMCKOM MAaTEMATHYECKOM IIKOJIBI,
MCITOJIH30BAaHUE ATUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTHSIX, Chepax SIKOHOMUKH;
3)  IYXOBHO-HPABCTBEHHOT'0 BOCIHUTAHUSI:
OCO3HAaHWE  JIyXOBHBIX IIEHHOCTEM  POCCHUHCKOTO  Hapoja, CcHOpPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM TIOCTUKEHUN HAYKH U JACSITEIbHOCTBIO YUYEHOT0, OCO3HAHUE JIMYHOTO BKJIaa
B IOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;
4)  3CTETHYECKOrO0 BOCIIMTAHMS:
ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIFOUAsl SCTETUKY MATEMaTHUYECKUX 3aKOHOMEPHOCTEM,
O00OBEKTOB, 3a/ay, pELICHUN, pPACCYXKICHUH, BOCHPUUMYMUBOCTH K MAaTEMAaTHYECKUM
acneKkTaM pa3IMYHbIX BUJOB UCKYCCTBA;
5)  ¢u3nvyecKoro BOCIUTAHHA:
c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTEMaTHICCKHE 3HAHUSI B HHTEPECax 3I0POBOTO
u O6e3omacHoro o0pa3a *KHU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3710POBbIO (340pOBOE
nMUTaHue, COATaHCHUPOBAHHBIM PEXUM 3aHITHH W OTHObIXa, peryispHas Qunyeckas
aKTUBHOCTH),  (PU3MYECKOE  COBEpIICHCTBOBAHWE TMPU  3AHATUAX  CIOPTHUBHO-
03JI0POBUTEIILHOU AEATEIBHOCTHIO;
6) TPyIOBOrO BOCIMTAHMS:



TOTOBHOCTh K TPYIy, OCO3HaHHE LIEHHOCTH TPYJO0JIIO0US, MHTEpEC K pa3iuuHbIM cepam
npodeccuoHaNbHON NEATEeIbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW U €€ MPHIOKECHUSMH,
YMEHHE COBEpIIaTh  OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccuu U pealn30BbIBaTh
COOCTBEHHBIE >KM3HEHHbIEC IUIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAaTE€MaTUYECKOMY
o0pa30BaHMIO U CaMOOOPA30BaHUIO Ha IPOTSKEHUH BCEW )KU3HU, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABJICHHOCTH;

7)  JKOJOTMYeCKOro BOCIIUTAHMSI:

C()OPMUPOBAHHOCTh JKOJOTMYECKOM KYJbTYpbl, IOHUMAaHWE BIUSHUS COLMAIBHO-
HDKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLMAIBHOM CPElbl, OCOZHAHUE
r100aNbHOTO  XapaKTepa HSKOJOTMYECKHX MpoOsieM, OpUEHTAalMus Ha IPUMEHEHHUE
MaTeMaTHUYECKUX 3HAHUM JUId peumeHus 3anad B oOJacTH OKpY)KAloIled Cpemsl,
IJJAHUPOBAHKUE IIOCTYNKOB M OLICHKM MX BO3MOXKHBIX MOCIEACTBUH I OKPYKAIOIIEH
Cpelbl;

8)  1EeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKU, TOHUMAaHUE MAaTEMAaTUYECKON HAyKH KaK
cepbl YeI0BEUECKOM NeATeTbHOCTH, STANOB €€ Pa3BUTHA U 3HAUUMOCTH JJIS Pa3BUTHS
LMBWIN3AIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKHM W MaTeMaTHYEeCKOW KyJIbTYpOH Kak
CpPEICTBOM TMO3HaHUS MHpPA, TOTOBHOCTh OCYHIECTBISTH MPOEKTHYIO U
HCCJIEI0BATENbCKYIO IESITENIbHOCTh MHAUBUIYAIbHO U B TPYyIIIIE.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbrare OCBOGHHMS TMporpaMMmbl MO MaT€MaTWKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOydaromerocss OyayT chHOpMHpPOBAaHBI METANpPEAMETHBIC PE3YJIbTATHI,
XapaKTEPU3YIOIIMECS OBJIAJACHUEM YHUBEPCAIBHBIMU IMO3HABATEIBHBIMHA JICHCTBUSIMU,
YHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMH JEHCTBUSIMU U YHUBEPCAILHBIMU PETYISITUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jornueckue AeicTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKKM MaTEMaTUYEeCKUX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXIy TOHATUAMH, (POPMYIUPOBATh OMNpEAETICHUs TOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KJAcCU(PUKAIIMK, OCHOBAHMS JJIsi 000OIIECHHUS
Y CPAaBHEHUSI, KpUTEPUHU MPOBOJIUMOTO aHAIIN3A;

BOCIIPUHUMATH, (DOPMYyITUpOBATh U MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPIAUTEILHBIE H
OTpUIIATEbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHEIE;

BBISIBIISITh  MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WM TPOTUBOPEYUs B (haKTax,
JTaHHBIX, HAOMIOACHUSAX W YTBEPXKIACHUSAX, TMpeiaraTb KPUTEPUU JIJISl BHISIBICHUS
3aKOHOMEPHOCTEW U POTUBOPEUUH;

JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHJYKTHBHBIX
YMO3aKIIOYEHN N, YMO3aKJIFOUEHU 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIILHO JI0KAa3aTEIhCTBA MATEMAaTUUECKUX YTBEPKACHUH (MPSIMBIC U OT
POTUBHOTO), BBICTpPAUBATh APTyMEHTAILMIO, MPHUBOAWTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BBIBOJIBI,

BBIOMPATh CIIOCO0 pelIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HaMOOJIee MOAXOAIIUN C YUETOM CaAMOCTOSITEILHO BBIJICJIEHHBIX KPUTEPHUER).
ba3oBble uccieaoBaTe/IbCKHE 1€ CTBUS:



HCTIOJIb30BaTh BOTPOCHI KaK HCCIIeI0BATEeIbCKUI UHCTPYMEHT
no3HaHus, (GOpMyIUPOBATh BOIPOCH], (UKCUPYIOLIME MPOTUBOpEUHe, MpoliIemy,

yCTaHaBIUBaTh MCKOMOE W JaHHOE, (hOpMHUpPOBATH TUIOTE3y, ApryMEHTHPOBATh CBOIO

MO3ULIUI0, MHEHHE; IPOBOJUTH CAMOCTOSTENIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT,
HCCcleI0BaHne

M0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SBJEHHUS, Mpoliecca,

BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSMHU, [TPOLIECCAMU;

CaMOCTOSITENTbHO (hOpMYJIHpPOBaTh 00OOIIEHUSI U BBIBOABI MO pe3yjbTaTaM MPOBEIEHHOTO

HaOIONIEHNsI, HWCCIIEIOBaHMSA, OLIEHHBATh JOCTOBEPHOCTb MOJYYEHHBIX pe3yJbTaToB,

BBIBOJIOB U O0OOIIIEHU;

MPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCa, a TAKXKE BBIIBUTaTh MPEATOIOKEHUS O

€ro pPa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nungopmanmeii:

BBISIBJISITH JEPUIUTH MH()OPMALIMH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BOMPOC U AJIs

pelleHus 3a1a4u;

BBIOMpaTh MHPOPMALMIO M3 HUCTOYHUKOB  PA3MYHBIX TUIOB, AaHAJIU3UPOBATH,

CHCTEMAaTU3UPOBAaTh W HMHTEPIPETUPOBATh HHPOPMAIUIO PA3IUYHBIX BUAOB U (HOpM

Hpe/ICTaBICHNS;

CTPYKTYpUPOBaTh HHPOPMALIUIO, IPEACTABIATH €€ B pa3IHMuHbIX (hopMax, HIUTIOCTPUPOBATH

rpauyecKy;

OLIEHMBATh HAAEKHOCTh HMHPOPMAIIMM IO  CAMOCTOATENBHO  CPOPMYINPOBAHHBIM

KpUTEpHUSIM, CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KomMyHnKaTHBHBbIE YHUBEpPcaIbHbIe YUeOHbIe AelicTBUA:

BOCIIPUHUMATh U (OPMYITUPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBUSMH U IENISMU

OO0IIeHHs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MHChMEHHBIX

TEKCTaX, /aBaTh MOSCHEHHUS IO XOJYy pPEUICHHs 3aJadyd, KOMMEHTHPOBATh IMOJIyYEHHBIN

pe3yJbTar;

B XoJle 00CYXIEeHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIA€MON TEMbl, MPOOJIEMBI,

pemaeMoil 3aaur, BBICKA3bIBaTh WJEU, HALlEJIEHHBbIE HAa MOMCK PELICHMS, COMOCTAaBIAThH

CBOU CYXKIIEHHSI C CYXKIEHUSIMU APYTUX YYaCTHUKOB Jquasiora, oOHapy>KUBaTh pa3inuue

CXOJICTBO MO3UIIHIA, B KOPPEKTHOM (opMe GOpMyIHpOBaTh Pa3HOTIACHsl, CBOU BO3PAKEHUS;

IpPEACTaBIATh PE3yJIbTaThl pEIICHUs 3a/aud, SKCIIePUMEHTa, HCCIEIOBaHUs, MPOEKTa,

CaMOCTOSITETIbHO BBIOMpaTh (opMaT BBICTYIJICHUS C Y4Y€TOM 3a/1ady MpPE3CHTAlud |

0COOEHHOCTEN ayJUTOPUH.

PerynsiTuBHBbIC yHUBepCcaJIbHbIE Y4eOHbIe 1elCTBUS

Camoopranuszaunus:

COCTaBJISITh IUIAH, AJITOPUTM pEUICHHs 3aJayd, BBIOMpPATh CIMOCOO pelIeHHus C Y4ETOM
UMEIOIINXCS  PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEW, apryMeHTUpOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHHUM ¢ y4ETOM HOBOM HH(POPMALIUH.

CaMOKOHTPO./1b, SMOIIHOHAJIBHBIN HHTEJJIEKT:

BJIaJIETh HABBIKAMU TI03HABATEIBHON pe(IEKCUN KaK OCO3HAHUS COBEPILIAEMBIX JEHCTBUM 1
MBICJIUTEIbHBIX IPOLIECCOB, WX PpE3yJbTaTOB, BIAAETh CHOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA ITPOLIECCa U Pe3yJIbTaTa peICHUsI MaTEMaTUYECKOU 3a/1a4H;

NPEIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPM DPCLICHHWU 337a4d, BHOCHUTH
KOPPEKTUBBl B JEATEIBHOCTb HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAMIEHHBIX
OLIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIETU U YCIOBUSAM, OOBSICHITHh MPUIUHBI TOCTHKCHUS
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WM HEIOCTIKCHUS PE3YJIbTaTOB JCSITEIIBHOCTH, HAXOIWUTh OIMUOKY, /1aBaTh OICHKY
NPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEILHOCTbD:

MOHMMAaTh W UCTOJH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIWUBUAYATbHON pabOTHI MpH
peleHur ydeOHBIX 3a1ad, NPUHUMATh IEb COBMECTHOW JEesATENIbHOCTH, IJIAaHUPOBAThH
OpPTraHM3alMI0 COBMECTHOW paboThl, pacmpenensTh BUABl paboT, IOrOBapUBATHCA,
00CYXKIaTh MPOIECC U Pe3yabTaT paboThl, 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX hopMax padoThl (00CykaeHUs, 0OMEH MHEHUH,

«MO3TOBBIE IITYPMBD» M UHBIE), BBITOJIHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOU
JACUCTBUA C IPYTMMH WIEHAMH KOMaHbI, OIICHMBATh Ka4eCTBO CBOErO BKJaJa B OOIIMI
MPOYKT IO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOJCHCTBUSI.

HPEAMETHBIE PE3YJIbTATBI

K xonity oOydenus B 11 kitacce oOyqaromuiicst HOJyIUT CICAYIOIINE
MpeMETHBIE PE3YJIBTATHI IO Kypcy Auredpa:
Yuciia 1 BBIYUCTICHUSA:
ONIEPUPOBATH MOHATUSIMU: HATYPAJIBHOE, IIETI0E€ YHUCIIO, UCIIOIB30BATh IPU3HAKH JICIMMOCTH
LEJIBIX YUCEJI, PA3JIOKEHUE YMCIIa Ha IPOCTHIE MHOKUTENM JJIs1 PEUICHUS 33/1a4;
ONIEPUPOBATH MTOHATUEM: CTEIEHD C PALIMOHAIBLHBIM MOKA3aTEeJIEM;
OTIEpPUPOBAThH MOHATUSIMU: JOTapudM Yucia, TeCITUIHBIC U HATYpabHbIE JOTapru(MbI.
YpaBHeHUS U HEPABEHCTBA:
MPUMEHSATh CBOMCTBA CTENEHW [IJIsi MPeoOpa3oBaHUSI BBIPAKEHUN, ONEPUPOBATH
MOHATUSAMU: TIOKA3aTEIIbHOE YPAaBHEHUE WM HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIbI
[I0KAa3aTEJIbHbIX YPABHEHNUN U HEPABEHCTB;
BBITIOJIHATH NPE0OpPA30BaHMS BBIPAKEHUH, COJEPXKAIIUX JIOTapu(dMBbI, ONEPUPOBATH
MOHSATUSMU: JIOTApU(DMHUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI
Jorapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;
HAXOJUTh PEIIEHUS MPOCTEUIIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
ONEPUPOBATH MOHATUSIMHU: CUCTEMA JIMHEWMHBIX YPABHEHUN U €€ PEIICHUE, MCMOJIb30BaTh
CHUCTEMY JIMHEWHBIX YPABHEHUU JJIs1 PEUICHUS TPAKTUUYECKUX 3a/1a4;
HAXOJUTh PEUICHUS] MPOCTEUIINX CUCTEM U COBOKYIMHOCTEN PAllMOHAIBHBIX YPABHCHUHN U
HEPABCHCTB;
MOJICJTUPOBATh pEAbHBIE CUTYyallUM Ha S3bIKE aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpPaBHEHHUsI, HEPABEHCTBA U CHUCTEMBI [0 YCJIOBUIO 3aJa4M, UCCIEAOBATH MOCTPOCHHBIE
MOJIENIM C UCTIOJIb30BAaHUEM ammapara anreOphl.
DOyHKUUM U Tpaduku:
OMepUpOBaTh TMOHATUAMM: TEpUoaUYecKass (YHKIMS, TPOMEKYTKH MOHOTOHHOCTHU
GyHKIMH, TOYKH SKCTpeMyMa (PYHKIMU, HauOoJIblllee U HaMMEHbIllee 3HaYeHus1 QyHKIUU
Ha IPOMEXKYTKE, UCIIOJIb30BATh UX JJIsl UCCIIEIOBAHUS (DYHKIIMH, 3aJaHHONU rpaduKoM;
OIIEPUPOBATH MTOHATHUSIMMU: rpaduku II0KAa3aTEIbHON, JgorapuMUYECKON U
TPUTOHOMETpUYECKUX (QYHKLIMM, H300pakaTh HX HA KOOPJAUHATHOM IJIOCKOCTH U
UCII0JIB30BaTh ISl PELICHUS YPAaBHEHUN U HEPABEHCTB;
U300pakaTh Ha  KOOPJMHATHOM  IJIOCKOCTH Tpaukd JHHEHHBIX  YpaBHEHUU U
UCIIOJIB30BATh UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM;
UCIONIb30BaTh rpaduku (YHKIMM JJi1 MCCIEIOBAaHUS MPOLECCOB M 3aBUCUMOCTEH U3
JIPYrUuX y4eOHBIX TUCHHUILINH.
Havyana MareMaTH4eCKOr0 aHAIM3A:



OTIEpUPOBATH MOHITUAMHU: HETPEpbIBHAS (PYHKLIKA, MPOU3BOHAS (DYHKIIMHU, UCTIOIb30BATh
reOMEeTPUUYECKUN U PU3NYECKUIN CMBICI MPOU3BOIHOM JJIsl pEIIeHUs 3a/1a4;

HaXOJWTh IIPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKLMH, BBIUUCIATH IIPOU3BOJHBIE CYMMBI,
IIPOU3BENEHNUS, YACTHOTO (PYHKIIMIA;

UCIIOJIb30BaTh IPOMU3BOJHYIO Ul MCCIEAOBaHMS (YHKIUM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIIEI0BAHUS K IOCTPOEHUIO Ipa(uKoOB;
UCIIOJIB30BaTh  NPOM3BOJHYIO  JUISl  HAaXOXKACHWS  HAWIYYIIEr0o  pEuIcHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-OKOHOMUYECKUX, 3aa4ax;

ONEpUPOBATh MOHATHSAMH: NEPBOOOpa3Has M HMHTErpall, MOHMMATh FEOMETPUUYECKUI U
¢bu3znueckuil CMBICT UHTETpaa;

HAaXOAUTh IEPBOOOpPA3HbIE AIIEMEHTApHbIX  (DYHKUMHA, BBIUYUCIATH MHTErPaj IO
dbopmyne Herorona—Jleitonuna;

peliaTh NPUKIAJAHbIE 33a4, B TOM YHCJE COLMAIbHO-3KOHOMHUYECKOTO U (PU3UUECKOTrO
XapaKkTepa, CPeACTBAMU MAaTEMAaTUYECKOIO aHAIU3a.

K konity oOydenus B 11 kitacce oOy4aromuiicsi HOJIyIUT CICAYIOIINE
MpeAMETHBIE PE3YJIbTATHI IO Kypcy I eomeTpusi:

OTIEPUPOBAThH MOHATUAMU: IIUJIMHIPUYECKAs TOBEPXHOCTh, 00pa3yIOIIUe IIUIUHIPUICCKON
MOBEPXHOCTH, IWJIMHJIP, KOHHMYECKas TOBEPXHOCTh, OOpa3ymwIue KOHUYECKOU
MMOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh;

pacmo3HaBaTh Tejla BpamieHus (MWJIUHIP, KOHYC, cdepa W map); OOBSCHATH CIIOCOOBI
MOJTYYEHHUSI TEJ BPAIICHUS;

KJIacCU(PUIIMPOBATh B3aMMHOE PACIOJOXKEHHE CQepbl U IUIOCKOCTH; OINEPUPOBATH
MOHATHUSIMU: 1IAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA

CEerMEHTa, MIapOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS, MIAPOBOU
CEKTOp;

BBIYUCIIATh OOBEMBI U TUIOMIAM TOBEPXHOCTEH TEJ BpAIICHHS, T€OMETPUUYECKUX Tell C
MpuMeHeHueM (Gpopmy;

OTIEpPUPOBATh TMOHSITUSMU: MHOTOTPAHHMK, BIUCAHHBIA B cdepy U OMUCAHHBIA OKOJIO
ctepsl, chepa, BIrcaHHAs B MHOTOIPaHHUK WM TEJIO BpallleHHUS;

BBIYUCIISITh COOTHOIICHUSI MEXKy TUIOIIAIIMU TOBEPXHOCTEN U 00bEMamMu MOAOOHBIX TET,
n300paxkatb M3ydaeMble (QUTYpbl OT PYKM M C NPUMEHEHHUEM IPOCTBIX YEPTEHKHBIX
WHCTPYMEHTOB;

BBITIOJIHSATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BUJ
CBEpXY, COOKY, CHU3Y, CTPOUTbH CEUEHUS TEJI BPaIlICHUS;

U3BJICKATh, UHTEPIPETUPOBATH U peoOpa3oBHIBATH uH(pOPMALIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTrypaxX, NPEICTaBICHHYI0 Ha dYepTexax u
PUCYHKaX;

OTIEPUPOBATH MOHSTUEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHATH ACHCTBHUSI CII0KEHUSI BEKTOPOB, BEIUYMTAHUSI BEKTOPOB M YMHOXKEHHUS BEKTOPA Ha
YHCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIa1aI0T;

MPUMEHSTH MPABUJIO MapaslieNenuIe/a;

OMepUpOBaTh MOHATUSIMH: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEKIY BEKTOPaAMU, CKAJIIPHOE
MPOU3BECHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMIIJIaHAPHBIC BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB W MPOU3BEJACHUE BEKTOPA HA YUCIIO, YTOJ MEXIy BEKTOPaAMH,

CKaJIIPHOC IIPOU3BCIACHUC, PACKIIAABIBATE BCKTOP 11O ABYM HCKOJUIMHCAPHBIM BCKTOPAM;
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3a/1aBaThb IJIOCKOCTh YPABHCHUCM B IleKapTOBOﬁ CUCTCMC KOOPAMUHAT,

OPUMEHSTh TreoMeTpuueckue (akThl s PEIICHUsS CTEPEOMETPUUYECKUX — 3ajad,
Impearojararommnx HECKOJbKO MIaroB pCIiCHus, €CJIU YCIIOBUA IPUMCHCHU S 3a1aHbI B SIBHOU
(opwme;

pemaTh MPOCTEHIIINE TEOMETPUUECKUE 3a1aUM HA IPUMEHEHUE BEKTOPHO- KOOPAUHATHOTO
METO/1a;

peuiatb 3aaadd Ha JO0Ka3aTCIIbCTBO MATEMATHUUYCCKUX OTHOLIEHUU W HaAXO0XJICHHUC
IreOMCTPHUUICCKUX BCIIMYHH I10 06pa3uaM WA aJIrTOPpUTMaM, IIPUMCEHAA U3BECTHBIC MCTObI
IIpy PpCHICHHUHU CTAHAAPTHBIX MAaTEMATHUYCCKUX 3a/lay;

MPUMEHATH IMPOCTEUIINE MPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO- KOMMYHHMKAIIMOHHBIE
CUCTCMEBI IIPpU PCIICHUHU CTCPCOMCTPUYICCKHUX 3aaa4,

MPUBOAUTH MPUMEPHl MATEMAaTUUYECKMX 3aKOHOMEPHOCTEW B MPUPOJAE U IKU3HH,
paciio3HaBaTh IMMPOSABIICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC,

IIPUMCHATDH IIOJIYUYCHHBIC 3HAHHA Ha IIPAKTHKE: aHAIM3HUPOBATL PCAJIBHBIC CHUTyallUM H
INIPpUMCHATb HM3YUYCHHBIC IIOHATHA B IIPOLOCCCC IIOMCKa PCIICHHA MATCMATHUYCCKHU
chopMynMpoBaHHOM MPOOIEMBI, MOJIETUPOBATH PEaIbHbIC CUTYAIIUU Ha SI3bIKE T€OMETPHH,
HCCIICAOBATL ITOCTPOCHHBLIC MOJCIM C HMCIIOJB30BAHUCM TI'€COMCTPHYCCKUX HOHITAU WU
TeopeM, amnmnaparta ajreOphl, peniaTh MpPakTUYECKUe 3aJlaud, CBA3aHHbIC C HAXOXIECHUEM
IrCOMCTPHUUYCCKUX BCIINYHH.



Conepxanue yuyeOHOro npeamera Ajsiredopa

Yuciaa 1 BIYUCICHUA
HarypanbHbie u nienbie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.
Jlorapudm yucna. JleciTuuHble U HATypaJbHbIE JIOTAPU(DMBI.
YpaBHeHUS U HEPABEHCTBA
[IpeoOpa3zoBanue BoIpaKeHHH, COAEPKAIIUX JIOTApU(PMBL.
[TpeoOpa3oBaHue BbIpaXeHU, COAEPIKALUX CTENEHHU C pallMOHAIbHBIM
IIOKa3aTEeIIEM.
IIprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.
Iloka3arenbHbIE YPaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.
Cucremsl JIMHEWHBIX ypaBHEHUN. PellieHre npukiaaHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHEHHUM.
CucTeMbI M COBOKYITHOCTH PAllMOHAIIBHBIX YPABHEHNUN U HEPABEHCTB.
[IprumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3IMYHbIX 00JIacTeld HaAyKU U PEabHOW KU3HH.
DyHKUMU U TPaPUKH
Oynknus. [epuonnueckue Gyukiuu. [IpomexkyTku MOHOTOHHOCTH (DYHKITUH.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMHA. Hanbosbiiee 1 HauMeHblee 3HaueHne
GyHKIUM Ha IpOMeXyTKe. Tpuronomerpuyeckue QyHKIUHU, UX CBOWCTBA U
rpaduKu.
[TokazaTenbHas u norapudmudeckast GyHKIMU, UX CBOMCTBA U TpadUKH.
Hcnonb3oBanue rpa@ukoB PyHKIUHN [J1s1 pEIICHUs] YPABHEHUM U TUHEHHBIX CUCTEM.
Hcnonb3zoBanue rpadukoB GyHKINN I KCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpPBI€ BO3HMKAIOT TpPU PEIICHWH 3aJa4 W3 APYTUX YYeOHBIX MPEAMETOB U
pEATbHOM KU3HMU.
Hayaja MaTeMaTH4eCKOro aHaJIu3a
HenpepsiBable ¢pyHKIIMN. MeTo1 HHTEPBAJIOB JIJIsl PEIICHHS] HEPAaBEHCTB.
[IpousBoanas ¢pynkiuu. ['eomerprueckuil 1 GU3NIECKUN CMBICI IPOU3BOTHOM.
[IpousBoaubie meMeHTapHBIX (QyHKIMNA. DopMysbl HaXO0XKACHUS TPOU3BOIHOU
CYMMBbI, TPOU3BEJICHUS U YACTHOTO (PYHKIUH.
[IpumMeHeHrne NPOU3BOJHON K HCCIEAOBAHMIO (PYHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxienne HanboIbIIero 1 HAMMEHbILEro 3HaUeHUs (DYHKIIMHU Ha OTPE3Ke.
[IprMeHeHne MPOU3BOAHON JJIsl HAXOXKICHHS HAWIYYILETO PEIIEHUs B PUKIAIHBIX
3a/1auax, JIJIsl OMPEEICHHs] CKOPOCTH IpolLiecca, 3aJaHHOT0 (hOpMYJIOi Wi rpaduKoMm.
[TepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.
NHuterpan, ero reomeTpudeckuii 1 Gu3MIECKUl CMBICI. BhIunciienre nHTerpaia mno
dopmyne Herorona—JleitOnua.

Conep:xxanue yueonoro npeamera I'eomerpust
TeJjia BpameHus
Hunuuapudeckasi MOBEPXHOCTh, 00PA3YIOIINE TUIUHAPUYECKON MTOBEPXHOCTH, OCh
MUIMHAPUYECKOM ToBepXHOCTH. I[lwnuHap: ocHoBaHus W OOKOBasi TOBEPXHOCT,
o0pa3yrolias u ocCh, IO OOKOBOM M MOJHON MOBEPXHOCTH.



Konnueckas moBepXHOCTb, 00pa3yrole KOHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOU ToBepxHOCTH. KOHYC: OCHOBaHME W BepIMHA, 00pa3yiomnias u OCh, TUIOMIAIb
OOKOBOM M TOJIHOM TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIollue U BbICOTA, OCHOBAHUS
1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, AMameTp, oAb NoBepxHocTu cdepsl. Bzaumuoe
pacriojioxkeHue cepbl U III0CKOCTH, KacaTesbHas MIIOCKOCTh K cdepe, IIomaab chephl.

N3o0pakeHue Tel BpallleHus Ha TJI0OCKOCTH. Pa3BépTka 1uinmHapa U KOHyca.

KomOunaiuu Ten BparieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBINA OKOJIO
cdepsl, chepa, BIrcaHHAs B MHOTOIPaHHUK, WJIM TEJIO BPaIlEHUS.

[Tonsatue 06 o6béme. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 oOBEMe
MPSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 Heé. OO0OBEM MIIMHIpa, KOHYCA.
O0bEM mapa u wionanb cepsl.

[TonoGubIe Tena B mpocTpancTBe. COOTHOIIECHUS MEXKTY TUTOMIAASIMU MIOBEPXHOCTEH,
00bEéMaMu MOJJOOHBIX TETI.

Ceuenus uunuHApa (MapajjiebHO W TEPIEHIUKYJSPHO OCH), CEUEHHUs KOoHyca
(mapayieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mmockocty u B mpocTpaHCTBE. CIIOKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHUCIO. PasnoxkeHue BeKTOpa MO TPEM HEKOMIUIAaHAPHBIM
BekTtopaMm. [IpaBmwiio mapamenenunena. PemieHune 3amad, CBSI3aHHBIX C MPUMEHEHHEM
IIPABWJI JICICTBUM C BEKTOPaMH.

IIpsiMmoyronibHasi cucTeMa KOOpJMHAT B IpocTpaHcTBe. KoopaumHatel BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAMHATAX. YTOJI MEXIY BeKTOpaMu. CKaJISIpHOE MPOM3BEICHUE
BEKTOPOB. BbIUMCIIEHHE VYIVIOB MEXIy MNpsIMBIMM M IUIOCKOCTAMHU. KoopauHatHO-
BEKTOPHBIM METO/I IPU PELMICHUHA T€OMETPUYECKUX 3a]1a4.



TemaTnuyeckoe IJIAHMPOBAHME Y4eOHOT0 mpeamera AJsreopa

KonunuectBo KonnuectBo
Peanuzanus
4acoB MO 4acoB 10
Ne . . IIPOTrPaMMBbl
Tema pazuena oOpa3zoBaTenpHOM | paboueit
.11 BOCITUTAHUS
nporpamme nporpamme
Apudmernyeckuit 18
KOpPEHb
p® Tewma B3siTa U3
N—Oi CTETICHH.
TEMaTHYECKOTO 15
HppannonanbHbie
ABHOHILS MJIaHUPOBAHMS
yP 10 xknacca
Y HEPABEHCTBA
2 CrerieHb ¢ 12 12
palMoHaIbHBIM
MOKa3aTeJIeM.
IToka3arenbHas
byHKIHS.
IToka3aTenbHble
ypaBHEHUS
Y HEPABEHCTBA
3 Jlorapudmuueckas 12 12
byHKIHS.
Jlorapudmuueckue
ypaBHEHUS
Y HEPABEHCTBA
4 TpuronomeTpuueckue Tema
HKIIMH U UX Tpaduku.
Gynxu rpag 9 M3ydeHa B
TpuronomeTpuueckue
10 knacce
HEpaBEHCTBA
3) [TpousBoanasi. Tema
[Ipumenenue 24 U3y4yeHa B
IPOU3BOTHOM 10 kiacce
6 WuTerpan u ero 9 9
IPUMEHEHUS
7 CuctemMbl ypaBHEHUN 12 12
8 HarypanbHubie u niembie 6 6
qucia
9 DJIeMEHThI TEOPUU 7
BEPOSITHOCTHU U
MaTEMaTH4YECKOU
CTaTUCTUKH
10 | [loBTOpeHue, 0600IICHNE 18 12
Y CUCTEMATHU3AIIHS
3HAHUU
Hroro 102 85
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TemaTudeckoe muIaHupoBanue yueoOHoro mnpeamera I'eomerpusi

KonngecTBo KonngecTBo
Peanuzanus
JacoB I10 JacoB I10
No . . MPOrpaMMBbl
Tewma paznena oOpasoBarenbHOM |  paboueit
I.II. BOCIIUTaHUS
mporpamme mporpamme
1 | Tena Bpamenus 12 13
2 OO0BEMEBI TENI 5 6
3 9
. Tema B3siTa U3
O0BEMBI
TEMATHYECKOT'O 9
MHOTOTPAaHHUKOB
IJIAHUPOBAHUS
10 kiacca
4 | BeKTOpbl U KOOPAHHATHI 10 11
B ITPOCTPAHCTBE
5 | IloBTopenue, o600meHne 7 12
Y CUCTEMATHU3alMs 3HAHUHN
HTroro 34 51
CornacoBaHo

Ha 3acemanuu [1IMO
npotokoi Ne 1
«30» aBrycra 2023 1.

CormnacoBano

3aM. gupektopa rno YBP
SAxymesa A.C.

«30» aBrycra 20231
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