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MNOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamma yde6HOTO TIpenMera «MaTemaTuka» 0a30BOTO YPOBHS
s oOydaromuxcest 11-ro kmacca paspaborana Ha ocHoBe DenepanbHOro
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYnBaeT OBIAJICHHE KITFOYEBBIMH KOMIIECTCHITUSIMU,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IIEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JMYHOCTH 00YJarOIIHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O ITPEAMETA

[Ipenmer «MaremaTrukay SBISICTCS OJHUM HW3 HamOoJee 3HAYAMBIX B
porpamMMe CTapIie IIKOJBI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYnBacT
WHCTPYMEHTAJIbHYIO 0a3y I U3yYEHHUsI BCEX €CTECTBEHHO-HAYYHBIX MPEAMETOB, a
C JPYroi CTOPOHBI, (POPMUPYET JTOTUYECKOE U aOCTPAKTHOE MBIIIICHUE YUYaAIIUXCS
HAa ypOBHE, HEOOXOJMMOM [JII OCBOCHHS MPEIMETOB  WH(DOpPMATHKH,
0OIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH. B pamMkax JaHHOTO mMpeaMeTa yqanuecs
OBJIAJICBAIOT YHUBEPCATHHBIM SI3IKOM COBPEMEHHOM HAYKH, KOTOpask GOpMYyIHPYET
CBOM JIOCTIDKEHHMSI B Maremaruueckoir ¢opme. Peammzamus npenmera
«MaremaTrka» HMHTETPUPOBAHHAS, COCTOSINAs W3 JIBYX MOJyJied «Ainredbpa u
HayaJla MaTeMaTHIeCKOTo aHam3a» u «I eoMeTpusi».

Monyns «Anrebpa W Havajla MaTeMaTHYECKOTO aHajiu3a» 3aKJaJlbIBacT
OCHOBY Il YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MMOHUMAaHUsI OCHOBHBIX TEHJICHITUN YKOHOMUKH U OOIIIECTBEHHOM JKU3HU, TTO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOh30BaTh WX B MOBCEIHEBHOW KU3HU. B TOXe Bpems OBIaIecHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaAJIOTHUI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MBINUIeHHEe. B xome nzydenus
anreOppl M Havajl MaTEMaTHYCCKOTO aHaiW3a B CTapiield IIKOJIC ydJarluecs
MOJIYYAIOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX ~ pEIIeHUuHN, 3HAKOMATCA C  TOpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAFOIIMMUCST
MaTEeMaTHYECKUMH OTKPBITUSMHU U UX aBTOPaMH.



Monynb 00J1ajae€T 3HAUUTENIbHBIM BOCIIMTATENbHBIM MMOTEHIIMATIOM, KOTOPHBIi
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CroCOOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesTeIbHOCTH,
TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAIMX BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT JIEATETbHOCTHBIA MPUHIUI O0yUEHHUS.

Crpyktypa Moayns «Anredbpa W Havajla MaTEMaTUYECKOIO aHaIU3a»
BKJIIOYAET CJICAYIOIIHME COJAEPKATEIbHO-METOANYECKHE JuHuK: «Yucma u
BbIuncieHus», «OyHkuun u rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTUYECKOr0 aHalIn3a». Bce OCHOBHBIE COEPKATENBbHO-METOANYECKHUE JTUHUN
U3y4aloTCsl Ha MPOTSDKEHUU JBYX JIET OOy4YeHHUs B CTaplled IIKOJIe, ECTECTBEHHO
JOTNOJIHSS IPYT PyTa U MOCTEINIEHHO HACBHIIAsCh HOBBIMU TEMAMHU M Pa3JeiaMHu.
JlaHHBI MOJYyNb SIBIETCS MHTETPATHUBHBIM, IOCKOJBKY OOBEAUHSET B cede
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTUYEeCKUX JUCUUIUIMH: ajreOpa, TPUTOHOMETpHUs,
MaTeMaTUYECKUM aHAIN3, TEOpUs MHOXeCTB U 1p. Ilo Mepe Toro xak ywamuecs
OBJIQZICBAlOT BCE Oojee MUPOKUM MaTeMaTHYEeCKUM ammnapaToM, Yy HHUX
NOCJIEIOBATENbHO  (OPMHUPYETCS U COBEPILICHCTBYETCS YMEHHUE CTPOUTh
MAaTeMaTHYECKYIO MOJENb PEAIBHOW CUTYalluH, IPUMEHATh 3HAHMS, TIOJIYYEHHBIE B
Monyie «Anrebpa M Hayaja MAaT€MaTHYECKOro aHalu3a», JJs pelIeHus
CaMOCTOSITENILHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN PE3yJIbTaT.

CopnepxxaTenpbHO-MeTOANYECKas JTUHUA «HUucna W BBIYMCIEHUS» 3aBEPILIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW MIKojie. B crapimiedl mikoige oco0oe BHUMAaHUE YIEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
pPallOHAJIBHO BBINOJHATh JCHCTBUS C HUMH, J€JNaThb HPUKUAKY, OLECHUBATH
pe3ynpTaT. OOydarommuecs MOIYYalOT HABBIKM TNPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JICUCTBUM C 4YHCIIAaMH, 3allMCaHHBIMU B CTaHIApTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEANU3YETCS HA TNPOTSIKEHUU BCETO
oOydyeHHs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3feie MporpaMMbl
IPEeIyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PAlUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUYECKUX  YPABHEHHI,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH NPUKIAJAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas



colepKaTesNbHas JIMHUS BKJIIOYaeT B cels Takke (QopMHpoOBaHUE YMEHUH
BBINOJHATh pacdy€Tbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs ILEJNbIX, PalMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT AajbHeIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUIEHUST ydamuxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyKICHUH,
paboTBl C CHUMBOJBHBIMH (OpMamMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTuBHbIC
WHCTPYMEHTBI ISl PELIEHUs NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpaduKu» TECHO
NEPEIVIETACTCA C IPYTUMU JUHUSAMH INPEIMETA, IOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T TOCJIENOBATENBHOCTh M3Yy4YEHUs Marepuana. V3ydeHne CTEelneHHOH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMN JUIsL pelleHus 3ahad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBATh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHON TMHUM HAIlEJIEH Ha pa3BUTUE YMEHUH U
HAaBBIKOB, II03BOJIAIOIINX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUNHAMH B Pa3IUYHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u cioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTPOUTH rpapuKu PYHKIUH, ONPEEATh UX HAUOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIUUCIIATH IUIOMAAN UTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
IIOCTPOEHUSI MaTEMaTHYECKUX MOJEJICH PpEANbHbIX CUTYalMi, HaXOXICHUS
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHUCJE COLUATBbHO-DKOHOMHYECKHX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(bopMHPOBAHNIO YMEHHI PacIiO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TEXHUKE M HUcKyccTBe. OOydyaroumuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

B monyne «Anrebpa u Hayana MaTeMaTHUYECKOrO aHaIW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTW4YECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI



chopMHpPOBATh HABBIKK MTOCTPOEHUSI MOJIENIEH peabHbIX CUTYallui, UCCIIET0OBAHMS
TUX MOJeNIel C MOMOINIbIO amnmapara aiareOpbl ¥ MareMaTHYeCcKOoro aHaiu3a U
WHTEPHPETALUU TOJIYYSHHBIX pe3yIbTaToB. Takue 3a/1aHusl BIUIETCHBI B KaXKIbIN U3
pa3ze’oB MPOrpaMMbl, IOCKOJIBKY BECh MaTE€pHall IPeAMETa IIMPOKO UCHOIb3YETCS
JUISl peleHus] PUKIAIHBIX 3a1a4. [Ipu peneHnun peanbHbIX MPAaKTHYECKUX 3adad
y4aluecs pa3BUBAIOT HAOIIOAATENIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000LIATh M KOHKPETU3UPOBAThH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJ]a4 OpraHu3yeTcs B MPOIIeCcCe U3YUYCHUS BCEX TeM MpeaMeTa «Anredpa u Havana
MaTEMaTUYECKOrO aHaJIUu3a».

Baxxnocte yueOHOrOo Moaynsi «l'eoMeTpusi» Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUa oOy4aronuxcsi, GopMupoBaHUs (PYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH U IPOUCXOKICHUH IE€OMETPUUYECKHUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MaTeMaTHYECKOW HAYKOH SIBJIEHUH U ITPOLIECCOB PEATBHOTO MHPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCsl, a
TaK)K€ KayeCTB MBIIUICHUA, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1LIEeCTBE.

Monynb «I'eoMeTpusi» sBISE€TCS OJAHUM W3 0a30BbIX Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUsI Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIEMOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJayd, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS INPU PEIICHWH 33a7a4 €CTECTBEHHO-
HAyYHOTO LIMKJIa, B YaCTHOCTHU U3 MpeaMeTa (GU3HUKH.

YMeHHE OpUEHTUPOBATHCS B NMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX O01acTsIX AeATENbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO OBITHS, Gdopma
OTPaKEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeobpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUIbI yU€OHOU U TPYIOBOM NESITENbHOCTH, SBIISAETCS
OIHUM U3 Tpo(decCHOHATBbHO BaXHBIX KAauecTB, IMMOATOMY AakKTyajbHa 3ajaya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBIIIJIEHUS KAk



Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYLIECTBEHHOTO KOMIIOHEHTa B

HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHusi mporpammsl yueOHoro monyis «l'eomerpusi» Ha 06azoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAODKEHUS  00pa3oBaHUs 10
CHELMATLHOCTAM, HE CBSI3aHHBIM C MIPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IIpeAHa3HA4YeHA JUIS
00y4aroluXcs CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3zom, oOyuaromuecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIINE MaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenu(PUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0oro, oH1 UIMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHI0 OoJiee rTyOoKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMUMOCTh B TE€OMETPUUYECKHUX 3HAHUSAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmxeHre Leau OCBOCHHS MpPOrpaMMbl OOECIEUMBAETCSl PEUICHHEM
COOTBETCTBYIOIIMX 3adad. llpuopureTHbIMH 3amadaMH OCBOCHHS  MOJIYJIS
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisitOTCS:

— (opMUpOBaHME MPEJCTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIBTYpbI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

— (opMupoBaHHE MPEACTABICHUS 0 MHOTOTPAHHUKAX WU TeJaX BPAIICHHS KakK O
BXHEHIIINX MAaTeMaTUYECKUX MOJIEISIX, TTO3BOJISIONIMX OMUCHIBATh U M3y4aTh
pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA,;

— (dopMUpOBaHME YMEHHUsl paclo3HaBaTh Ha YepTEkKaxX, MOJCISIX U B peajbHOM
MHUpPE MHOTOTPAaHHUKU U TeJia BpalCHMUS;

— OBJIaJICHHUE METOJaMH PEUICHHS 3aJad Ha TOCTPOCHHUS Ha HN300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

— ¢dopMupoBaHME  YMEHHUS  ONEpUPOBATH  OCHOBHBIMH  MOHSTUSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

— OBJIaJICHUE AJITOPUTMAMH DPELIEHUS OCHOBHBIX THUIIOB 3aJa4; (pOpMUPOBAHUE
YMEHHsI IPOBOJUTH HECIIOKHBIC JOKa3aTeIbHbIE PACCYKICHUS B XO€ PEIICHHUS
CTEpEOMETPUIECKHX 3a7a4 U 33]]a4 C IPAKTHUECKUM COJICPKAHUEM;

— Pa3BUTUE HUHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEHW OOydaromuxcs,
MO3HABATEJIbHON AaKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHMH, KPUTHYHOCTU
MBIIIICHHS,

— ¢dopmupoBanre (YHKIIMOHATFHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPHUU:
YMEHHE pacro3HaBaTh MPOSBICHHS TEOMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaIbHbIX )KU3HEHHBIX CUTYaLUAX U MPU U3YUYECHUU IPYTHX



y4eOHBbIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
bopMyIMpOBaTh UX Ha SA3BIKE TEOMETPUU U CO3/1aBaTh FTEOMETPUUYECKHUE MOJIETH,
MPUMEHITh OCBOEHHBIM I€OMETPUYECKHI ammapaT Uil PEIICHHUS MPaKTHKO-
OPUEHTUPOBAHHBIX 3aJla4, HMHTEPIPETUPOBATH M OLEHUBATH IOJYyYEHHBIE
pE3YJIbTATHI.

OTIMYUTENHEHON 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B MPEIMET
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMUPYET NPOTEKAHNE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B MPEIMETe CTEPEOMETPUHU MPOBOAMTCS 3a CUET pELICHUs 3a]ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAUTCS C ONOpPOM Ha
HaIJISIHOCTb, & ONIEPUPOBAHKE 00Pa30M — B YCIOBHSIX OTBJICYEHUS OT HATJISAHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUS.

OcHoOBHBIE cozepxkaTenbHble JIMHUA Moayis «I'eomerpusi» 11 kiacce: «Tena
BpauleHus», «BeKTopbl M KOOpAWHATBI B MPOCTpaHCTBe». PopMHpOBaHHE
JIOTUYECKUX YMEHUH paclpeesnsieTcss HE TOJIbKO MO COAEPKATEIbHBIM JIMHUAM, HO
U TI0 TOJIlaM 00yUYeHHs Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl pabouell mporpammbl, pacnpedeléHHbBIM 1O ToAaM oO0y4yeHwus,
CTPYKTYPUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOJIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEJCTaBICHUNA OOydYaroluXcs, paclIupss U
yrayOnsis e€, o0pasyst MpoYHbIe MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

B yueOHOM 11aHE Ha M3ydeHue npeameTa «MareMmaTrkay Ha 0a30BOM ypOBHE
B 11 kjacce OTBOAUTCS S5 4acCOB B HEJEIIO, Bcero 3a roji ooyuenust — 170 yacos.



COJEPKXAHUE OBYUYEHUA

11 KIIACC
Monyib «AJredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIH32»

Yucaa v BBIYMCICHUA

HartypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

Crenens ¢ panmoHaIbHBIM NTOKa3aTeaeM. CBOICTBA CTECHHU.

Jlorapudm yucna. [leciTuuHbIe U HATYypaIbHBIE JIOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBanue BBIpAKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
MTOKA3aTEIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPaBHEHMS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX YpaBHECHHU. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUUECKUX
3a/lay 1 3a7]a4 U3 pa3InuHbIX 00JIaCTEel HAYKU U PEAIbHON KU3HU.

@OyHkuuu U rpadpuku

Oyukius. [lepuoanueckue pynkimu. [IpoMexyTku MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HambGosblnee u HauMmeHblllee 3HauY€HUE
GyHKIIMM Ha TPOMEKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTtenbHas u Jorapupmuueckas GyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOPbI€ BO3HHMKAIOT MPHU PEIIEHUU 33Jad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

HenpepriBable GyHKIIMH. MeToI THTEPBAJIOB ISl pEIICHHUS HEPABEHCTB.

[IpousBoanass  Qyukiuu. ['eomerpuueckuid ©  (QU3UUECKUN  CMBICTT
MIPOU3BOIHOM.

[IpousBogHbie  d7MEeMEHTApHBIX  (QYHKIUNA.  DOpMyIbl  HAXOXKIACHUS
IPOU3BOJHON CyMMBI, POU3BEIACHHS U YACTHOTO (DYHKIIHIA.



ITpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumeHeHre NPOU3BOAHON I HAXOXKICHUS HaWIy4IIero pEeUICHUS B
NPUKIAJAHBIX 3aJadax, Uil OINpeNesieHHus CKOPOCTH Ipolecca, 3aJaHHOro
dbopmyIion uiu rpapuKoM.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbBIX.

Wuterpan, ero reomMeTpuyeckuil W (pu3MUeckuil cmbica. Beruncienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

Teopus BeposiTHOCTEH

KomOunaTtopuka

[IpaBwiio mnpousBeneHus. lIlepectanoBku. Pa3mernienue 0e€3 TOBTOPEHUH.
Coueranus 06e3 noBTopeHui u OuHoM HproToHa.

DNEMEHTBI TEOPUH BEPOSTHOCTEN

BepositHocts  coObiTua.  CroxkeHue — BeposiTHOcTed.  BeposTHOCTB
IIPOM3BE/ICHUS HE3aBUCUMBIX COOBITHH.

Moayasb «I'eomerpus»

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, obOpazyrorue HWIHHAPUIECKOU
MOBEPXHOCTH, OCh IMJIMHIPUYECKOW TMOBepXHOCTU. [lunuHap: ocHoOBaHuA U
OOKOBasi TOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
TTOBEPXHOCTH.

KoHnueckass moBEepXHOCTh, 00pa3yronue KOHHYECKOW TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUWE U BEpIlIMHA, 00pa3yroIasi
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATL MOBEPXHOCTU CREpHI.
B3anMHoe pacronoxenue chepsl U INIOCKOCTH; KacaTellbHasl TNIOCKOCTh K cdepe;
IJI0IIAAb ChEpPHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muIMHapa 1 KOHyCa.

KoMOuHarmy Tei BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OITMCAaHHBIN
okoJi0 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPaIllCHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
MPSIMOYTOJILHOTO Tapajiesienunena u ciaeactBuss u3 He€. OO0bEM mUIMHIpA,
koHyca. O0BEM M1apa u maomasb chepsl.



[logo6ueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

Ceuenus Mz Ipa (MapajuieabHO U MEPIEHIUKYISIPHO OCH), CEYEHUsI KOHYCa
(mapasiebHOE OCHOBAHUIO M IIPOXOJIAIIEE Yepe3 BEPIINHY ), CEYEHUS apa.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. Pa3noxkeHue BEKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € BekTopamu. IIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToJl Mekay BekTopamMu. CKalApHOE TNPOU3BEICHHUE BEKTOPOB.
Berunciienre yrioB Mexay IpsIMBIMU M IUIOCKOCTAMH. KoOpAuMHAaTHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI

OcBoenne ydyeOHOro mnpeamera «MaremaTuka» JOJDKHO 00€CIeunBaTh
JIOCTHKEHHE HAa YPOBHE CPETHEro 00IIero o0pa3oBaHus CAEAYIOMMX JTUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOINEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GyHKIUSIMU ¥ HA3HAYCHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaT€MaTUYE€CKUM aCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTJIbIXa, peryJisipHas pu3ndeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM JESITEIbHOCTBIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HANIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOrO XapakTepa HSKOJOTMYECKHX Mpoldem;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00J1aCTH OKPY’KAFOIIEH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTU4YeCKOW KYJIbTYpOH Kak CpEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepU3yHTCS OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcarvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeCccos obydarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYycaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

— BBIABJIATH W XapaKTEPH30BaTh CYIISCTBCHHBIC MPHU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHATUH, OTHONIEHUH MEXAY TMOHATHIMH; (HOPMYIUPOBATH
OTpEICICHUs] ~ TIOHSATUW;  YCTaHABIMBATh  CYIIECTBEHHBIM  TMPHU3HAK
KiIaccu(uKany, OCHOBAHHS I OOOOIICHUS W CpPaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3a;



— BOCIpUHUMATh,  (opmynupoBaTh W MNpeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, €IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC;

— BBIABJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS B
dakTax, JaHHBIX, HAOMIOACHUSIX M YTBEPKICHUAX; MPEJIaraTh KpUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

— JiefaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

— TPOBOAMUTH CaMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMaTHUYECKHX YTBEPKICHUN
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATH APTYMEHTAIIUIO, TPUBOAWTH
IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKICHHUS H BHIBOJIHI;

— BBIOMpATh CIOCOO penieHuss y4eOHOM 3amaud  (CpaBHHUBATh HECKOJBKO
BApUMAHTOB pEIICHUSA, BbIOUpATh HauboJee MOAXOMAUUMNH C  y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBbie nccnenoBaTenbCKue eHCTBUS:

— HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN HHCTPYMEHT TO3HAHUS;
dbopMmyaupoBaTh  BONPOCHI, (UKCUPYIOIIKME MPOTHUBOpEUHE, MpodiemMy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (OPMUPOBATH THUIOTE3Y, apIYMEHTUPOBAThH
CBOIO TO3HIINIO, MHEHUE;

— TPOBOAMTH CAMOCTOSITETIFHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAaHHE TI0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO 00bEKTa, SIBJICHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

— CcaMOCTOSTENbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJALI MO pe3yJibTaTaM
NPOBEAEHHOTO HAONIONEHUS, MCCICJOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

— MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabota ¢ undopmarmeii:

— BBIABJIATH JeUIHUTH MHPOPMAIMK, TAaHHBIX, HCOOXOIWMBIX JJIi OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a]1a4u;

— BbIOMpaTh MHGOPMAIMIO U3 UCTOYHHKOB PA3IUYHBIX THUIIOB, aHAM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS;

— CTPYKTYpUpOBaTh HWH(OpPMAINIO, MPEACTaBIATh €€ B pa3IuvHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

— OIIEHUBATH HaJE&KHOCTD uHhopMaIuu 1o CaMOCTOSATEILHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvnvie KOMMYHUKAMUGHbBlE  OcliCmeus, 0becnewusaom
cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
Oo1enue:



— BOCIPUHUMATh U (POPMYJIHUPOBATH CYXICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX U NMMUCbMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS MO X0y PEIICHUS 3a0auH,
KOMMEHTUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

— B XOjie OOCYXIEHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUl TEMBbI,
npoOsemMbl, perraeMoi 3ajauu, BhICKA3bIBaTh MJIEW, HAllEJICHHBIE Ha TMOUCK
PELIEHHUSI; COMOCTABIIATh CBOU CYXICHUS C CYKICHUSMH APYTUX YYaCTHUKOB
nuanora, OOHapYKHMBATh Pa3IMune U CXOJICTBO MO3UIININ; B KOPPEKTHOU (hopme
bopMyIHpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

— MPEACTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIEPUMEHTA, UCCIEAOBAHUS,
MPOEKTa; CaMOCTOATENIHLHO BhIOMpaTh (hopMaT BBICTYIUICHHUS C y4E€TOM 3ajad
MPE3EHTAIUU U OCOOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

— MOHMMAaTh U HCMOJIb30BaTh MPEUMYIECTBA KOMaHAHOW M WHIWBHIYyaJbHOU
paboThl TMpU pEHIeHUH Yy4eOHBbIX 3aj7ad; MPUHUMATH IIeJIb COBMECTHOMU
NEesTeIbHOCTH, TUTAHUPOBATh OPraHU3aIlMI0 COBMECTHOM paboThl, pacipeesiTh
BUJIbI palOT, JIOTOBApUBATHCS, OOCYXKIaTh MPOILIECC M pe3yJabTaT pPabOTHI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

— Y4acTBOBaTh B TIpYyNMoBBIX (popmax padboThl (0OCYKIeHUS, OOMEH MHEHH,
«MO3TOBBIE IITYpPMb» W WHBIC); BBINOJIHATH CBOI YacTh palbOThl H
KOOPAUHUPOBATh CBOM JACHCTBUS C APYTMMH WICHAMH KOMAaHIbI, OLICHUBATH
KauecTBO CBOEr0 BKjJaJga B  OOMMHA  MOPOAYKT MO  KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:

COCTaBJIATH IIJIaH, aJITOPUTM PEIICHUS 3a/lau, BEIOUPATH CIIOCOO PEIICHUs C
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

— BIIQJIETh HABBIKAMH MO3HABATEIHHOM pedIeKCHH KaK 0OCO3HAHUS COBEPIITAEMBIX
JNEUCTBUN U MBICIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKHU,  CAaMOKOHTPOJISI ~ Tpoliecca U pe3ysibTata  pelieHus
MaTeMaTHUYECKOHN 3aJ1auM;

— OPEeABUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTHh MPH PEIICHUHU 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JEATECILHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEH;



— OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUAM, OOBSCHATH MPUUUHBI
JNOCTH)KEHUSI WM HEJOCTH)KEHHS Ppe3yJbTaTOB JEATEIbHOCTH, HAXOJIUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHoro npeaMera «MaremaTrka» Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHHs JTOJDKHO OOECIIEYMBATH JIOCTHIKCHHE CIICAYIONINX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

11 KIIACC

Yucsia ¥ BBIYMCICHUS

OnepupoBaTh MOHATHUSAMH: HATypAIbHOE, ILEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKH JIEJIMMOCTH LENBIX YUCEI, PA3JI0KEHUE YMCIIA HA MPOCTHIE MHOKUTEIN
JUIS PELICHUS 3a/1a4.

OnepupoBaTth NMOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M UHCIA, ECATUYHBIE U HATypajbHbIE
Jorapu(Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTh CBOMCTBa CTemeHM i NpeoOpa3oBaHUs  BbIPAKEHUM;
OIIEPUPOBATH IMOHATUSAMM: I[IOKA3aTEIbHOEC YPAaBHEHUE U HEPAaBEHCTBO; pellaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHU U HEPABEHCTB.

BoInonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOrapugmsl;
ONEepUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JJOTapu(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHHUW U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

Haxonute peuieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIPDAKEHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM arlfapara ajareopsl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMM: TEpHOAUYECKass  (QYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; MCIOIb30BaTh WX IS
uCCienoBaHus (PYHKITUH, 3aJaHHOU rpaduKoM.



OmnepupoBarh MOHATHAMM: TpapUKd NOKa3aTENbHOM, JIOrapuPpMUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKUMHI; N300paxaTh UX HA KOOPAWHATHOW IIOCKOCTU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IIIOCKOCTH TpaduKU TUHEHHBIX YPaBHEHUH U
WCIIOJIB30BaTh MX I PEIIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnone3oBath rpaduku (QYHKIMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

OmnepupoBaTh MOHSATUSMHU: HENPEPBIBHAST (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM TSl PEeIICHUS
3a/1ad.

HaxoauTs npon3BoAHbBIE 3JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, TPOU3BEJAEHUS, YACTHOTO (DYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO IS UCCIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIECIOBAHUS K IIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PpELICHUSA B
IIPUKIIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATHSAMHU: TE€pBOOOpa3HAasT W  HHTErpall; MOHUMATH
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHBIX (PYHKIIMI; BBIYUCISATH HHTErpal 10
dbopmyne Herorona—JletiOHuiia.

Pemare mpukiiagHele 3aJadd, B TOM YHUCIE COLUAIBHO-KOHOMHYECKOIO M
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHYECKOTO aHAIN3A.

['eomeTpus

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIne
UJIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIoue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE paciojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUYCCKUX TEII C TPUMEHEHHUEM (HOpPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJ1o cdepsr; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHMUS.



BbIYUCHIATE COOTHOIIEHHSI MEXAY IUIOLIAASMHU MOBEPXHOCTEH W 00BbEMAMHU
MOJIOOHBIX TEJI.

N300paxxkarh u3ydaemble (QUIypbl OT PYKH M C HPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJ1aIOT.

[IprMeHATH MPaBUIIO NTapaJuICIICIUIEAA.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHsaTh reoMeTpruueckue PakThl 17151 pEeLICHUs] CTEPEOMETPUIECKUX 3a/1ad,
MPEANOIATAOIINX HECKOIBKO IarOB PELICHHUS], €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [I0OKa3aTeIbCTBO MAaTEMATHYECKMX OTHOLICHHW W
HaX0XXJICHUE TEOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WUiu aJirOpUTMaM, NMPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAILIMOHHBIE CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBoAMTHE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallul W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YecK CQOPMYIMPOBAHHOM TPOOJIEMBbI, MOJIECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHBbIE
Ne (uu¢posBbie)
HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl Konrtpoabsnbie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl

MoayJib «Anredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIN32)

CreneHb ¢ pallMOHATBHBIM ITOKA3aTeJIEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 4
ypaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue

2 yYpaBHEHMS U HEPaBEHCTBA 3
3 Tpuronomerpuyeckue GyHKIMU U UX TPpaUKH. 9
Tpuronomerpuveckrne HepaBeHCTBA

4 IIponsBonHas. IIpuMenenue npon3BoaHON 24
5 WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUI 12
7 HarypanbHsle u niensie yucna

8 Kombunatopuka. Teopust BeposiTHOCTEH

9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 Al 26

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Ne (undposbie)
HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Konrpoubusie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Mopayas «I'eomeTpus»
1 Tena BpameHus 14
2 OOBEMEI TET 18
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 14
4 HekoTopsie cBeieHUs N3 TUTAHUMETPHH 4
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0
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