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denepanpHas pabodas mporpaMma 1o yaeoHomy npeameTy «MaTeMaTukay
(6a30BEIl ypOBeHB) (IpeaMeTHas 001acTh «MaTemMaTiKka U HH()OPMATHKA))
BKJIIOYACT MOSCHUTEIIBHYIO 3aIUCKY, COACPKaHUE 00YUCHUS, TNIAHUPYEMBIC
pe3ynbTaThl OCBOCHUS MPOTPAMMBI IT0 MaTeMaTHKE, TEMAaTHICCKOE TUIAHUPOBAHUE.

[TosicHuTenbHAs 3amucka oTpakaeT OOIIKE LIEeNU U 33J]a4l U3yUYEeHUs] MATEeMaTHKH,
XapaKTEPUCTUKY MCUXOJIOTMUYECKUX MPEANOCHIIOK K €€ N3yUSHHUIO
0Oy4YaroIMMUCS, MECTO B CTPYKTYpe y4eOHOTO IJIaHa, a TakKe MOAXObI K 0TOOpY
coJiep KaHusl, K ONPEICICHUIO TIIaHUPYEMbIX PE3YIbTaTOB.

Conepxanue 00y4eHHUs paCKphIBACT COAEPKATEIbHBIC JUHUU, KOTOPHIC
MIpeIararoTCs JUIsl 005A3aTEIbHOTO N3YUYEHUS B KOKIOM KJIacce Ha YPOBHE
CpEIIHETO

oO1rero oOpa3oBaHusI.

[TnanupyemMble pe3yibTaThl OCBOCHHUS IPOTPaMMBbI 0 MaTEMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METAPEIMETHBIC PE3yIbTaThI 32 BECh TIEPHO]] OOYICHHS Ha YPOBHE
cpeaHero ooImero oopa3oBaHms, a TAKXKe MPEIMETHBIC JTOCTHKCHUS
00yy4aroIerocs 3a KaxxJplil 1oJ; 00y4yeHus

IMNOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa o MatemMaTHKE Ha YPOBHE CpeJIHEro o01iero oopasoBanus
paspaborana Ha ocHoBe DI'OC COO ¢ yuéToM COBPEMEHHBIX MUPOBBIX
TpeOOBaHM, MPEABSBISIEMBIX K MATEMATHUECKOMY 00pa30BAHMIO, U TPATULIUN
poccuiickoro o0Opa3zoBanus. Peanuzaius nporpaMmsl 0 MaTeMaTHKE
oOecreynBaeT OBJIaICHUE KIFOYEBBIMU KOMIIETEHIIUSMU, COCTABIISIIOIIUMU OCHOBY
JUTSL CAaMOPa3BUTHS U HENMPEPHIBHOTO 00Pa30BaHMUsI, LIETOCTHOCTh
OOLIEKYIBTYPHOTO, JINYHOCTHOTO U MMO3HABATEILHOTO Pa3BUTHS JINYHOCTH
oOy4Jarommxcs.

B nporpamMe 1o MaTeMaTuKe yu4TeHbl UAEU U MOJI0OKEeHUsT KoHuenimu pa3Burus
MaTeMaTudeckoro oopasoBanus B Poccuiickoit @enepanuu. B cooTBeTCTBUY C
Ha3BaHUEM KOHIICTIINH, MaTeEMaTHIECKOe 00pa30BaHue JOKHO, B YACTHOCTH,
MPEAOCTABIISATh KAXKIOMY 00yJaroneMycsi BO3MOXHOCTb JOCTH)KEHHUS YPOBHS
MaTeMaTUYECKUX 3HAHUU, HEOOXOIUMOTO Ui TalIbHEHUIIIeH YCIEeIIHON KU3HU B
oOmiecTBe. MIMEHHO Ha pelieHre dTOH 3a/1aud HalleJIieHa mporpamMma 1o
MaTeMaTrke 0a30BOr0 YpOBHSI.

B snoxy mudpoBoii TpanchopMmanmm Bcex chep 4eIOBEUSCKON ASATSIbHOCTH
HEBO3MOKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM
MaTEeMaTHYECKOH MOATOTOBKH. YKe B IIKOJIC MaTEMAaTHKa CITYKHT OTIOPHBIM
IIPEIMETOM JUTSI M3YUCHHSI CMEKHBIX JIUCIUTIINH, & B )KH3HH ITOCIIE TITKOJTBI
peanbHOIM HEOOXOAMMOCTHIO CTAHOBUTCS HEMPEPHIBHOE 00pa30BaHUE, UTO TPEOyeT
MOJTHOIIEHHOM 0a30B0i 00111€00pa30BaTEIbHON MTOATOTOBKH, B TOM YHUCJIE U
MaTeMaTHYeCKOH. DTO 00yCIIOBICHO TEM, YTO B HAIIM JHHU PACTET YUCIIO



CIICLIMAJIbHOCTEM, CBSI3aHHBIX C HEIIOCPEICTBEHHBIM IIPUMEHEHUEM MaTEMAaTUKU: U
B c(hepe PKOHOMUKH, U B OM3HECE, M B TEXHOJIOTHICCKUX 00IaCTIX, U JaXKE B
ryMaHuTapHbIX cepax. Takum 0O6pazoM, KpyT 00ydaromuxcs, sl KOTOPBIX
MAaTEMATHKA CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIECTBEHHO PACILIUPSIETCS.

[IpakTryeckas moJe3HOCTh MaTEMATUKH 00YCIIOBJIEHA TEM, YTO €€ MPEAMETOM
ABJIAIOTCS (DyHAAMEHTAIbHBIE CTPYKTYPBI HAILIETO MUPA: IPOCTPAHCTBEHHBIE
(GbOpMBI U KOJTMYECTBEHHBIE OTHOIIIEHUS OT MPOCTEHIINX, YCBAUBAEMBIX B
HEIMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX JIJIs
Pa3BUTHS HAYYHBIX U TEXHOJOTUYECKUX UeH. be3 KOHKpPETHBIX MaTeMaTH4YEeCKUX
3HAHUU 3aTPYJHEHO TOHUMAHUE IPUHIUIIOB YCTPOMCTBA U UCTIOIb30BAHUS
COBPEMEHHOW TEXHUKH, BOCIIPUATUE U UHTEPIPETALNS Pa3HOOOpa3HOH
COI[MAILHOM, YKOHOMUYECKOU, MOJUTHYECKON nH(popMaluu, MasiodHPeKTUBHA
MOBCEIHEBHAS MPAKTUYECKAs ACATEIbHOCTh. Kak1oMy 4eI0BEKyY B CBOEH KU3HU
MPUXOJIUTCS BBITOJHSITEH JOCTATOUHO CJIOKHBIE PACUETHI U COCTABISTh HECIOXKHBIC
aJITOPUTMBI, HAXOJIUTh HY>KHbIE (DOPMYJIBI U IPUMEHSTh UX, BIaJCTh
MPAKTUYECKUMH MPUEMAMU T€OMETPUUYECKUX U3MEPEHUM U TIOCTPOCHUMN, YUTATh
nH(pOpMaIio, MPEJACTABICHHYIO B BUIY TaOIUIl, AMarpaMM U TpaukoB, )KUThH B
YCIOBUSX HEONPEAECIEHHOCTH U IOHUMATh BEPOSITHOCTHBIM XapaKTEpP CIIyYalHbIX
COOBITHIA.

OaHOBPEMEHHO ¢ pacuupeHueM chep IpUMEHEHUS] MaTEMAaTUKA B COBPEMEHHOM
oOmecTBe Bc€ OoJiee BAKHBIM CTAHOBUTCS MAaTEMATHICCKUN CTHIIh MBIIIJICHUS,
TIPOSIBIISIFONITUIACS B OTIpEICTIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpomecce n3ydeHus
MaTEeMaTHUKH B apCEHAJI TPUEMOB M METOIOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKIIFOYAFOTCS MHAYKITUS U JACTyKIIHsI, 0000IICHIE M KOHKPETH3AIINA,
aHaJIM3 U CUHTE3, KJacCU(UKAIUSI U CUCTEMAaTH3aIHsI, a0CTparupoBaHue u
aHanorusi. OObEeKThI MATEMATHUECKUX YMO3aKIIOUCHHN, TTpaBUiia UX
KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTUUECKHUX MTOCTPOCHUH,
CIIOCOOCTBYIOT BBIPaOOTKE yMeHUsT (HOpPMYITUPOBaTh, 0OOCHOBHIBATH U JJOKA3hIBAThH
CY’KJIEHUsI, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MBITIUICHHE. MaTeMaTrke
MPUHAICKUT BEAYIIast PoJib B (GOPMUPOBAHUH AITOPUTMUYECKON KOMITOHEHTHI
MBIIIJICHUS ¥ BOCIUTAHUU YMEHHUH JIeWCTBOBATH 110 33/IaHHBIM aJITOPUTMAaM,
COBEPIIIEHCTBOBATh U3BECTHHIC M KOHCTPYUPOBAThH HOBBIE. B TIporiecce pereHus
3aJ1a4 — OCHOBHOM y4eOHOM JEATENHHOCTHA Ha yPOKAX MAaTEMAaTUKH — PA3BUBAIOTCS
TBOpYECKas U MPHUKJIAHAS CTOPOHBI MBIIIJICHUS.

OOydeHne MaTeMaTHKE 1aéT BO3MOKHOCTh Pa3BHBATh Y 00YUaIONINXCs TOUHYIO,
palMoOHANbHYIO U UHPOPMATUBHYIO peyb, YMEHHE OTOMPATh Hauboiee
MOJIXOJISIINE SA3BIKOBbIE, CHMBOJIMUECKUE, TpaUUeCKHe CPEeICTBA AJIsl BHIPAKEHUS
CY>KIACHHMI 1 HATJSAHOTO UX MPEACTABICHHUS.

Heo0xoaumMbpIM KOMITIOHEHTOM O0IIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABJIsIETCS 00IIee 3HAKOMCTBO C METOAAMM [TO3HAHUS I€HCTBUTENBHOCTH,
IIPEACTABICHUE O IIPEAMETE U METOJI€ MATEMATUKH, €r0 OTJIMYUS OT METOJ0B



CCTCCTBEHHBIX U TYMaHHTAPHBIX HAyK, 00 0COOCHHOCTSIX MPUMCHCHHS
MaTEMaTHKH JIJIS PEIICHHS HAyYHBIX U MPUKIIATHBIX 3a1a4. Takum o0pazom,
MaTeMaTn4deckoe o0pa3oBaHWE BHOCUT CBOM BKJIA B (HOpMUPOBAHHE OOIIICH
KYJIBTYPBI YeJIOBEKa.

N3yuenue MaTeMaTUKH CTIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA,
MOHUMAHUIO KPACOTHI U U3SIIIIECTBA MATEMATUYECKUX PACCYKICHHM, BOCTIPUATHIO
reoMeTpUYeCcKUx GopM, YyCBOCHUIO UJEU CUMMETPHH.

IIpuopureTHbiMH HeasiMu 00yueHus matematuke B 10—11 kiaccax Ha
0a30BOM YpPOBHE SIBJISIIOTCSH:

e (GOopMUPOBAHNE HEHTPATIbHBIX MATEMATUYECKUX MOHIATUN (UUCIIO, BEIUUYNHA,
reoMmeTpuyeckas (purypa, nepeMeHHast, BEpOATHOCTb, (DyHKLUA),
00eCreunBaIOIINUX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
o0Opa3oBaHUsI 00yUarOIIUXCS;

¢ [0/BEACHUE O0YUYaIOIINUXCS HA JOCTYITHOM JJIs HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KaIOIIETO MUPA, TOHUMAaHUE MAaTEMATUKH
KaK 4aCTH O0ILEN KyJbTypbl YEJIOBEYECTBA;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUM, KDHTHYHOCTH
MBIIJIEHUS, UHTEpPECa K U3YUEHUI0 MaTEMaTHKH;

e (opmupoBaHre PYHKIMOHAIBHOW MaTEMaTUYECKOM IPaMOTHOCTH: YMEHHUS
pacno3HaBaTh MATEMATHUYECKHUE aCHEKThl B pEaIbHBIX KU3HEHHBIX
CUTYaLMSIX U IPU U3YUYECHUH JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEN, (POPMYITUPOBATH UX HA SI3bIKE
MaTE€MaTUKH U CO3/1aBaTh MaTEMaTUUYECKUE MOJIENH, IPUMEHITh OCBOCHHBIN
MaTEeMaTUYECKU arnmapart AJid pelieHus] NPaKTUKO-OPUEHTUPOBAHHBIX
3aJlay, MHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIbTaTHI.

OCHOBHBIMH JJUHMSIMH cojiep:kanust matemMaTuku B 10-11 kiaaccax
SABJAIOTCH: «Yncna u BeraucieHus», «Anredpay («Anredpandeckue
BBIpAXKEHUS, «Y pPaBHEHHS U HEPABEHCTBA»), «Hauana MaremaTuyeckoro
aHanu3ay, «['eomerpus» («['eomerpuueckue GUTyphl U KX CBOHCTBAY,
«3MepeHne reoMeTpUUeCKUX BETUYUHY), « BeposTHOCTh U cTaTucTHKay. [laHHbIC
JIMHUU Pa3BUBAIOTCS MapaJlIeIbHO, KaK/1ass B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJ[HA OT JIPYTOi, a B TECCHOM KOHTAKTE U
B3auMOJIecTBUU. Kpome 3TOro, uX 00ObeUHSET JIOTMYeCKasi COCTABIISIONIAs,
TPaIUIIMOHHO TIPUCYIIIas MaTEeMaTUKE U MPOHU3BIBAIOIIAS BCE MAaTEMaTHYECKUE
KYypCHI U cojiepkarenbuble Tuaun. ChopmynupoBanHoe B @I'OC COO
TpeOOBaHKE «BIAJACHUE METOJIAMHU JJOKA3aTEIHCTB, AITOPUTMAMU PEIICHUS 3a/1a4,
yMeHue (GOpMyITUPOBaTh OMPEACIICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSThH HX,
MPOBOAUTH JOKA3aTENbHBIE PACCYKICHUS B X0JI€ PEUICHUS 337]a4» OTHOCUTCS KO
BCEM y4eOHBIM KypcaMm, a pOPMUPOBAHUE JIOTHICCKUX YMEHUN PacIpeIeseTCs 10
BCEM rojiaMm 00y4YeHHsI Ha YPOBHE CPETHETO O0IIeTo 00pa30BaHuUs.



B cootBetcTBUM ¢ PI'OC COO MareMaTHka sBiIsSETCS 00s3aTEIbHBIM IIPEAMETOM
Ha JJaHHOM ypoBHE oOpa3zoBaHnus. [Iporpammoii mo MmaTeMaTuke
IpeayCcMaTpPUBACTCS U3yUeHHE YIeOHOro mpeaMeTa «MaTeMaTrKa» B paMKax TpEx
Y4COHBIX KYpCOB: «AJreOpa ¥ Hayala MaTeMaTHIECKOTO aHaau3ay, «I'eoMeTpusy,
«BepoaTHOCTh 1 cTaTuCTHKAa». DOPMHUPOBAHUE JIOTUYECKUX YMEHUN
OCYILECTBIISACTCS HA MPOTSHKCHUH BCEX JIET O0YUYCHHUS HAa YPOBHE CPEIHETO OOIIETO
oOpa30BaHus, a YIIEMEHTHI JJOTUKH BKITIOYAIOTCS B COAEP’KaHUE BCEX HA3BaHHBIX
BBIIIIE YYEOHBIX KYPCOB.

O01ee 4ncy10 YaCOB, PEKOMEHA0OBAHHBIX JIS U3Yy4YeHUs1 MmaTeMaTuku — 340
YacoB:

B 10 ki1acce — 170 yacos (5 yacoB B Henes110), B 11 kiacce — 170 yacos (5
4acoB B HeJleJI10).

INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSI ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUSA
N3ydeHne MaTeMaTUKX Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus HAIIPaBJICHO
Ha JOCTIKEHNE 00YJIArOITMMUCS JTUIHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YyJIbTATOB OCBOCHUS YUEOHOTO IIpeaMETa.

JIMYHOCTHBIE PE3VJIbTATHI
B pesynbTaTe n3ydeHust MaTeMaTHKX Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus y
oOy4arorerocst 0yayT copMUPOBaHBI CIEAYIONINE TUIYHOCTHBIE PE3yJIbTATHI:

1) rpaKaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UITMN 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA, MPECTABICHUE O
MaTEeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TIUYHBIX CTPYKTY]D, SBJICHUMH,
MPOLIETyp TPAKIAHCKOTO 0011IecTBa (BBIOOPHI, OMIPOCHI U IPYTOE), YMEHUE
B3aMOJEHUCTBOBATH C COUUAIIBHBIMUA HHCTUTYTAMU B COOTBETCTBUU C UX
GyHKIHUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UIACHTUYHOCTH, YBOKCHHS K
MIPOLJIOMY M HACTOSIIEMY POCCUUCKONW MAaTEMATUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKONW MAaTEMATUYECKOMN IIKOJIbI,
WCITOJIb30BAHUE ITUX JOCTIKCHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHME IyXOBHBIX IIEHHOCTEW POCCUICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 MOBEJICHHUS, CBI3aHHOIO C MPAKTUYECKUM



MPUMEHEHUEM JOCTHKEHUN HAYKU U JACSTEIbHOCTBIO YUEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILIEro;

4) ICTETHYCCKOIO BOCIIMTAHUA
9CTCTUYCCKOC OTHOICHUC K MUPY, BKIIIOYAad 9CTCTUKY MAaTCMAaTHYCCKUX

3aKOHOMEPHOCTEH, 0OBEKTOB, 33/1a4, PEIICHUHN, PaCCyKJI€HUI, BOCHPUUMYUBOCTD
K MaT€MaTUYECKHUM aCII€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCHUTAHUSA:
c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh MaTEMAaTHUECKHE 3HAHUS B MHTEpECax

3I0pPOBOTO 1 OE30MaCHOT0 00pa3a KM3HU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY
3I0POBBIO (30POBOE MTUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHIATHH U OT/IBIXA,
peryJisgpHas pu3ndecKasi akTUBHOCTh), (PU3MYECKOE COBEPIICHCTBOBAHUE MPHU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/1y, OCO3HAHHE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TMIHBIM
chepam npodeccroHaIbHOMN AEATEIHFHOCTH, CBI3aHHBIM C MATEMAaTUKOM 1 €€
MPWIOKEHUSIMHA, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOP OyIyIel mpodeccuu u
peanu30BbIBaTH COOCTBEHHBIC KU3HCHHBIE TUTAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CAaMOOOPAa30BaHUIO HA MIPOTIKEHUU BCEH
YKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYCCKUX 3a/1a4
MaTEeMaTH4YeCKON HAIPaBICHHOCTH;

7) K0JI0THYECKOr0 BOCIIHTAHUS
c(OPMHUPOBAHHOCTH SKOJIOTMUECKOM KYJIBTYpbI, MTOHUMAHHE BIUSHUS COIUATBHO-

SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBHOM CPEbI,
OCO3HaHHE TI00aJTHFHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM, OpUEHTaIUs Ha
MpUMEHEHUE MAaTEMAaTUIECKUX 3HAHUMN sl pelIeHus 3a/1a4 B 00JaCTH
OKPYXKaroUIEH Cpeibl, INIAHUPOBAHUE MOCTYIIKOB U OLIEHKHA X BO3MOKHBIX
MOCIICICTBUI [T OKPY’KAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, TOHUMaHHE MaTeMaTHYeCKON HAyKH
KaK cepbl YeIOBEYECKOM IEATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH IS
pPa3BUTHS LIMBUIN3ALMHU, OBJIAJICHUE I3bIKOM MATEMATUKN U MaTEMAaTUYECKON
KYJbTYpPOI KaKk CpECTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISATh
MPOEKTHYIO U MCCIIE0BATENBCKYIO AEATENBHOCTh HHIANBUIYAIbHO U B IPYIIIIE.

METAITPE/IMETHBIE PE3VYJIbTATBI
B pe3ynbraTe 0CBOSHHS MpOrpamMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus y oOydaromierocs 0ynyT copMUpoBaHbl METaNpeIMETHBIC



PE3YJIbTAThI, XapaKTCPUIYIOIIHUCCA OBJIAJACHUCM YHUBCPCAJIbHBIMHU
IIO3HaBaTCIIbHBIMHA I[CﬁCTBHHMH, YHUBCPCAIIbHBIMHM KOMMYHUKATUBHBIMHA
HCﬁCTBHHMH N YHUBCPCAJIbHBIMU PEI'yJIATUBHBIMHA I[CﬁCTBH?IMPI.

Ilo3HaBare/ibHBbIE YHUBEPCAJIbHbIE yUeOHbIe JeiicTBUs ba3oBble Joruyeckue
NeUCTBUSA:

BBISIBIISATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE TPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHSITHI, OTHOIICHUN MEX Iy MOHATUAMU, GOPMYIUPOBATDH
OINpEENICHNS MOHATHI, yCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJaccu(ukany, OCHOBaHMS JiJisi 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHT
IPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, POPMYJIUPOBAThH U MPEOOPa30BBIBATH CYKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €UHUYHbIE, YACTHBIE U 001IHE,
YCIIOBHBIE;

BBISIBJIAITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U
POTUBOpEYHS B (PaKTaAX, JAHHBIX, HAOIIOJEHUAX U YTBEPKACHUSX,
npemjiaraTb KpUTEPUU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;
JIeNaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CAMOCTOSATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX
YTBEPKICHUN (IIPSIMBIE U OT IPOTUBHOTIO), BBICTPAUBATh API'YMEHTALIMIO,
OPUBOJUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE
CY’)KJICHUS U BBIBOJBI;

BBIOMPATH CIIOCOO pelIeHus yueOHOM 3a/1a4u (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUS, BEIOMPATh HauboJIee MOAXOASAIIMNMN ¢ yUETOM
CaMOCTOATENbHO BbIIEJIEHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbLcKue 1eHCTBUA:

UCTIOJTb30BaTh BOMPOCH! KaK HCCIEN0BATENbCKII HHCTPYMEHT TIO3HAHMS,
bopMyIupoBaTh BONPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMYy,
yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOAUTH CAMOCTOSITENIbHO CITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHNE
110 YCTaHOBJICHUIO 0COOEHHOCTEH MaTEMaTHUECKOTO O0BEKTA, SIBIICHUS,
Ipoliecca, BRISIBICHUIO 3aBUCUMOCTEH MEXIy O0OBEKTaMHU, SIBICHUSMH,
TIPOIIECCaMU;

CaMOCTOATEILHO (POPMYITHPOBATH 0OOOIIICHHS M BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOIOIEHUS, HCCIIEA0OBAaHNUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.



Pa6ora ¢ undpopmanmeii:

® BBIIBIITH JeUITUTHI HHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUISI OTBETA HA
BOTIPOC | JUISI PEIICHUS 3a/1a4H;

e BBLIOMpaTh HHDOPMAIMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHATU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAIIHIO pa3TUIHBIX BHIOB
1 (OpM MpEACTaBICHUS; CTPYKTYPUPOBATh HH(POPMAIIHIO, MPECTABIIATE €€
B Pa3IUYHBIX (OpMax, WILTIOCTPUPOBATH TpadUuecK;

® OIICHUBATH HAJAEKHOCTHh HH(POPMAITUHU TIO CAMOCTOSITEITHHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIE YHHBeEPCAJbHbIE YYeOHbIe 1elCTBUS:

® BOCIPUHUMATH U (OPMYIUPOBATH CYKJACHHS B COOTBETCTBHH C YCIOBHIMHU
U LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXKaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX Y TMCbMEHHBIX TEKCTAaX, 1aBaTh ITOSICHEHUS 110 X0y PEIICHHS
3a7a4M, KOMMEHTUPOBATh NIOJIYUYEHHBIN PE3YJIbTAT;

e B XO0J€ 00CYX/IE€HHUS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaEMOMN TEMBI,
po0JIeMbl, pelaeMoil 3a1a4u, BbICKa3bIBATh UEH, HAICJICHHbIE HAa TOUCK
PELLIEHHUs], COIIOCTABIIATL CBOU CYXKACHUS C CYKIACHUAMU IPYTUX
YYaCTHUKOB JAHAJIOra, 0OHAPYKUBATh PA3JIUUHUE U CXOJICTBO MO3ULIUHI, B
KOPPEKTHOU GopMme (hopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

® MIPEICTABIISITh PE3YJBTAThI PEIICHUS 33/1a4U, IKCIIEPUMEHTA, UCCIENOBAHNS,
MIPOEKTa, CAMOCTOSITENBHO BBIOUPATh (POPMAT BBICTYIICHUS C YYETOM 3a/1a4
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBepcaJbHbIe YueOHbIe AeiicTBus CamMoopranu3amnus:

® COCTaBJIATH IUIAH, aJITOPUTM PELIECHUS 3a/1a4y, BBIOUpATh CIOCOO peleHus ¢
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C Y4ETOM HOBOM
uHdopMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

® BIAJETh HABbIKAMHU [MO3HABATEILHON PePIICKCHUU KaK OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUM U MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIHTATOB,
BJIaJIETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yibTara
pelieHrs MaTeMaTUIECKOM 3a/1auu;

® TMPEIBUAECTH TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IIPU PEIICHUU 33/1a4U,
BHOCHUTBH KOPPEKTHUBHI B ICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIbCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUAM, OOBSICHATD
MIPUYMHBI TOCTUKEHUS WIN HEJOCTUKEHUS PE3YIIbTATOB JIEATEIIBHOCTH,
HAXOJUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



CoBMecTHasI ACATECJIBHOCTD.

® TIOHMMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U WHINBUIYATHHON
paboTHI TIPH PEIICHNN YUEOHBIX 3a/1a4, IPUHUMATH 11€]Thb COBMECTHOM
JeSTEIIEHOCTH, TUTAHUPOBATh OPTaHU3aIIUI0 COBMECTHON palOTHI,
pacnpenensTh BUIbI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U
pe3ynbTat paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIFOICH;

® yYacTBOBaTh B TPYMNMOBBIX hopMax pabOThI (00CYyX aeHMS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ UHBIC), BHITIOIHATH CBOIO YaCTh PAaOOTHI U
KOOPJIMHUPOBATH CBOM ICUCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI, OIICHUBATh
KaueCTBO CBOETO BKJIaJIa B OOIIHIA MTPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yabTaThl OCBOEHHUS MPOrPAMMBI IO MaTEMaTHUKE Ha 6a30BOM
YPOBHE Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHuUsI MPEICTABICHBI 110 T01aM
oOy4eHHUs B paMKax OTACJIbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3jienax
MPOrpaMMBbI 110 MAaTEMATHUKE.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

MOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «Anredpa u Hadasa MaTeMaTHIeCKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpa3oBanus. Peanuzarusi mporpamMmbl 0OECIEYMBAET OBJIAJICHUE KIIOYEBBIMU
KOMITCTCHIIUSIMH, COCTABIIIOIIMMH OCHOBY JIJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHMsl, IETTOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaida MareMaTHUYE€CKOTO aHaln3a» SIBISETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOpOHBI, OH oOecrneyrBaeT HMHCTPYMEHTaJIbHYIO 0a3y Jig H3y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYroi CTOPOHBI, (POPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIUICHWE YyYaluXcsl Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOT'O Kypca ydalluecs OBJAJEBAaIOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOMU
HayKH, KOTopas GopMyJIUPYyeT CBOU JOCTHXKEHUSI B MaTEMaTUUECKOU hopme.

Kypc anreOpsl 1 Hauan MaTeMaTHueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJB30BaTh WX B MOBCEIHEBHOMN XU3HHU. B ToXXe Bpems OBIajeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPIKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeT KpeaTUBHOE U KPUTHUYECKOE MbIIIUICHHE. B xo/1e n3yueHus
anreOppl W Havall MaTEMaTHYECKOTO aHajiu3a B CTapiield IIKOJe ydJaluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEIEH pealbHbIX CHUTYyallM W UHTEpHpeTaluu
MOJIYYEHHBIX ~ PEHIeHUH, 3HAKOMSTCS C  NpUMEepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTE B MpUpOJe, HAyKe U B MCKYCCTBE, C BBIJIAIONIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.



Kypc ob6nagaer 3HAUMTENbHBIM BOCIUTATENBHBIM MOTEHIMATIOM, KOTOPBIN
peanusyeTcsi Kak 4epe3 y4eOHbIM maTepuan, CIoCOOCTBYIOMUNA (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK W dYepe3 crneuuduky ydeOHON AesaTeTbHOCTH,
TpeOyromen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MIPOJOJKUTEIIbHOU
KOHIICHTpALIMM BHUMAHUS U OTBETCTBEHHOCTH 34 IOJIyYE€HHBIN pe3yJIbTar.

B ocnoBe wmeroauku oOydeHus aiaredpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JIKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOAUUECKUE JMHUKU: «YHclna W BBIYUCIICHUS,
«Dyukmun U rpaduku», «YpaBHeHMsT U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHanusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd Ha IMPOTSHKEHHHM JBYX JIET
oOyueHusl B CTaplleil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr ApPyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU W pasfgenaMu. JlaHHBI Kypc  sABJISIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTEMaTUYECKUX JUCIUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ywammecs OBJIaaeBalOT BCE Ooliee
MIMPOKUM MATEMaTUYECKUM allapaToM, y HUX MOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATHUYECKYIO MOJEIb peaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, NOJy4eHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOr0 aHaJIU3ay, AJIs PEeUIEHUs! CAaMOCTOSITENBHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTaT.

CopepxxarenpHO-MeTOAUMYECKasl JIMHUAA «YUucina M BBIYMCICHHS 3aBEpLIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJjie. B crapiield mikone ocob0oe BHUMAHHE YACHSIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOUAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucu ACHCTBUTENBHOTO YHCIA, YMEHUE
pPAllOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, JAEJIAaThb IPUKUAKY, OLICHUBATH
pesyapTaT. OOyuaromuecs: MOJy4YaloT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEMCTBUM C YMCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopmMme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA INPOTSHKEHHU BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJbKY B KaXJIOM pazjiele MpOorpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMU METOJAMU PEILICHUs LEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JOrapu(PMUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lomydeHHble yMeHUs HCTIOJIB3YIOTCS IPU UCCIIEN0BAaHUN
(GYHKIMI C TOMOUIBIO MPOU3BOJHOM, PEIICHUH MPHUKIAAHBIX 3a/Ja4d W 3a1ad Ha
HAaXOXXJE€HUE HauOONBIIMX U HAUMEHBIIMX 3HayeHuH QyHkuuu. JlanHas



coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Thl 1Mo ¢opMyliaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anredGpandeckoro
Marepuajia MPOUCXOJIWT  JajbHEWIEe  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOTO MBINIICHUS YyYaIuxcs, (OPMHUPYIOTCS HABBIKA JIETyKTUBHBIX
paccyxaeHudd, paboOTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK
S3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHuA «DyHKMU U rpaduKu» TECHO
MEPEIIETAETCs C APYTUMHU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEIOBATEIBHOCTb U3Yy4YEHUS MaTepuaa. N3yuenue CTEIIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pEelIeHUs 3a7a4 M3 APYrUuX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaK U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCHMOCTU MEXKTY
pa3IMUHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenbHasg nuHUs «Havaa mMaTreMaTMdeckoro aHajau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX OOYYaroIIUMCsI, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCThH UCCIIEIOBATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAUEHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsI TpoueccoB. JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJIeJIed pPEalbHbIX CHUTYyalluu,
HaXO0XXJICHUSl HAWIYYIIETO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKEe U ucKyccTBe. OOydamomuecs Yy3HAIOT O
BBIJIAIOIINXCSI pe3yJibTaTaX, IMOJYYEHHBIX B XOJ€ PAa3BUTUS MATEMATUKU Kak
HayKH, U UX aBTOpax.



CopeprkarenbHO-MeTOoANYECKass TMHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUH  MHOXKECTB. |€0pEeTHKO-MHOKECTBEHHbBIE
IPEICTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U IPEAararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3/eibl MATEMATUKU U €&
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)X€ OCHOBbI ~MaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(OpMHPOBATh HABBIKK MOCTPOEHUSI MOJENIEH peabHbIX CUTyallui, UCCIIETOBAHMS
TUX MOJENIEH C MOMOIIbIO amnmapara anreOpsl ¥ MaTeMaTHYeCKOro aHaiu3a U
MHTEPIIPETALNN MTOTYYECHHBIX pE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3JejaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO UCIOJIb3YETCS
JUISL pelieHusl NMPUKIaaHbIX 3aaa4. [Ipu perieHun peanbHbIX MPAKTUUECKUX 3a/1ad
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobnemy. [esreabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3a/lady OpPTaHM3yeTCsl B MPOIECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Haudana
MaTE€MaTUYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM miaHe Ha M3ydyeHHE Kypca ajreOpbl MU Haydajdl MaTeMaTHYe€CKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 vaca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelicTBus ¢
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHON CTENIEHHU.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskumu.
[TpomMexyTKku 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 7-0M CTENEHHU.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypanbHubie u niensie yncina. [I[pu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAIIUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUHN. PelieHne NMpUKIaaHbIX 337a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JacTel HayKu WU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. Ilepuognueckne  pynkumu. IIpoMexyTkn  MOHOTOHHOCTH
¢yskun. MakcumyMbl 1 MUHUMYMbl QyHkiuu. HauGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpagukoB (GYHKIIUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauasa MaTeMaTH4YeCKOI0 aHAIM3A

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUA.  DopMysbl  HAXOXKICHHUS
MIPOU3BOJAHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKkcTpeMyMbl. Haxoxaenne HanOobIlero 1 HaMMEHbIIEro 3HayeHus: GQyHKIUUA Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpuyeckuid ©u (U3MYECKUN CMbICT. Borluucienue
uHTerpana no gpopmyne Hetotrona—IJleiiOnua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTruka» XapakTepU3yrOTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAYp TpaxAaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.), YMCHHUEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTyeckoe BOCIMTAHHKE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
AKOHOMMKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TNMHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUUA U

OTJIbIXA, perynsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPY/Iy, OCO3HAaHHEM IIEHHOCTH TPYAOJTIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW [UIA PEUICHUs 3a7ay B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPYKAIOLIEH CPEabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIBbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elcCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  Vuusepcanvnvie  nozmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XaPaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
ONpe/eNieHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHABIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTyMEHTHPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOAUTD CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEeKTa, SIBJIECHHUSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh 0OOOIIEHHS M BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TIPOIECCa, a TAKXKE BBIIBUTATH
MIPENOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, TAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIN3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH MHPOPMALUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CTPYKTYpUPOBaTh WHPOPMAIUIO, IPEACTABIATh €€ B Pa3IMYHbIX Popmax,
WLTIOCTPUPOBATH TpapuuecKi;



2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHukamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ienue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0/ 00CYKJEHH 3a7]aBaTh BOPOCHI IO CYIIECTBY 00CYKIaEMOW TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4E€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIL  IIpomecca H
pe3yjbTaTa PCUICHUA MaTEMaTHYE€CKOU 3aJa4u,



e TPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOTro Kypca «Anredpa U Hadajla MaTEMaTUUECKOTO aHanu3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATh JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMH: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPAaBHEHMUS.

BeimonHsaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THINBI  LEJBIX, PalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a1a4
U 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HH.



MopnenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonps3oBathk rpaduku GyHKUUN A5 pEIICHUS] ypaBHEHUI.

Crpouth M ynTaTh TpaduKu JUHEHHON (PYHKIUU, KBAAPATUYHON (PyHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlasi TeOMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 33aJad U3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJbHOE, IIE€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAITMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
Jorapu@mel.



YpaBHeHMS U HEPABEHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, CoOAEpXkalMX Jorapugmel,
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemeHust mpoCcTERIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUIA PELICHUS IIPAKTUYECKUX 3a1a4.

HaxoauTp pemreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM amnapara aareophl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKM JKCTpemMyMma (yHKIMH, HauOosblliee U
HauMEHbIllee 3HA4YCeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMH, 3aJaHHOU rpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TOKA3ATEIbHOH, JIorapupMuU4eckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnons3oBaTe rpadukd (QYyHKIMH IS UCCIEIOBaHMUS TPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUYeOHBIX TUCIUILINH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh NOHATUSIMU: HENpEpbIBHAS (QYHKIMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh FEOMETPUUYECKUM M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a1ad.

HaxoanTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHII.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKIIAIHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3a1a49aX.

OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOrutIA.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHoxecTBa pallOHAJIBHBIX U
1 JICHCTBUTEIIBHBIX Yncen. PanmonaibHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) ®ynkuuy U rpapuku. CTeneHs ¢ HeIbiM 6
II0Ka3aresieM
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
4 TpUrOHOMETpUH. TpUroHoMeTpuyecKkue 22 1
ypaBHEHUS
5 ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 i
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmMbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palliOHAIbHBIM [10KA3aTEIEM.
1 [TokazarenpHas Qynkuus. [lokazareapHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHeHUS U 12
HEpPaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpPaBEHCTBA
4 [IpousBoaHas. [IpumeHneHnne Mpon3BOgHON 24 1
5 WHTerpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUN 12 1
7 HarypainbHsle u niensle yucia 6
g [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AT 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSD»

MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpamMmbl 00ecTieunBaeT OBIAJEHNUE KIFOYEBBIMU KOMIIETCHIIUSIMU,
COCTaBJIIIOIIMMU OCHOBY JJIsI CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0Opa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00yYaroIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPEOHErO OOIIero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
MPEAMETHBIX PE3YJIbTATOB OOyYEHHS] TE€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHs O0ydarmuxcs, (GopMHUpoBaHUS (YHKIUOHATIHLHOM MaTeMaTHU4eCKOu
IPaMOTHOCTH, U3YYCHUS IPYTUX yYeOHBIX NUCHMIUIMH. PazButre y oOydaronumxcs
MIPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKICHUU TEOMETPHUUYCCKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO0 M HJEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICITUPOBAHUS B HAYUYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYaIuXCs, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOMMMBIX U ajanTalid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBisieTCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUW HAMPABJICHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUPYEMOEe TpPU H3YYCHHH OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JIOTUIECKUX YTBEPKICHUN
B XOJI¢ PCIIECHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUHM 337a4 €CTeCTBEHHO-
HAy4YHOTI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaNIbHOTO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TO3HAHUS W AKTHUBHOTO



npeoOpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TpPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS OAHUM M3 MPOQPECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHus y 0O0ydYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — 001eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
cen(UIHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUS 00pa30BaHHUS
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJTHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMMa mno reoMmerpuu Ha 0a30BOM YpOBHE IIpeJHA3HayeHa MJis
OoOy4Jaronuxcst CpeHEH MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CHeru(puKO TeoMeTpuH W HEOOXOAMMBIE [JIs1 JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb HM3YYUTh F'€OMETPHUIO OoJjee
riyOoKo, €ciii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUUECKHX
3HAHUAX B MPOPECCHOHATBHOMN JEATEILHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHBIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"eomeTpum» Ha 6a30B0oM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOIUM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX M TelaxX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOMIETO MUPA;

e (opMupoBaHHE YyMEHHs pAaclO3HaBaThb Ha 4YEpTEX,axX, MOJCIIX H B
peasIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIOB  3aJlay;
¢bopMupoBaHHE YMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
paccy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3aJad C
MPAKTHUECKUM COJIEPIKaHUEM;



e pa3BuTHE WHTEIJIEKTYaJIbHBIX 151 TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBJICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMylIHpoBaTh HUX Ha S3bIKE
I€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
IrEOMETPUYECKUN aImapar JUisl PELIEHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3aJad, peEIIacMbIX Ha YPOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OIpeIeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozaeparesibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeIHEro O0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU YU HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYIIATENbHO, C
COOJIIO/IEHNEM MPUHIMUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomerpun oTBoAUTCA 2 yaca B Henento B 10 kinacce u 1 4ac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOoHyC: OCHOBaHuME U BeEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreitmme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 0becnevusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTediMe OpPOTpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuro 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh IPSIMBIX U IIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTriael MEXAY NPAMBIMU U IIJIOCKOCTIAMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IlpakTHueckue (pp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsbl

Tena BpameHnus 12

OOBEMEBI TN 5 1

BekTopbl 1 KOOpAUMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001EeHNE, . |

CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTH U
CTIITUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro kypca «BeposSTHOCTP W CTaTHCTHUKA
0a3oBoro ypoBHs g oOydaromuxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepaibHOTO  TOCYJAapCTBEHHOTO  00pa30BAaTEIbHOTO  CTAaHAApTa CPEJHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPATULUNA POCCHIUCKOTO
oOpaszoBaHus. Peanuzamusi mporpamMmbl 0oOeceYMBAET OBJIAJICHUE KIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY [UISl CAMOPA3BUTHSA M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOIEKYIbTYPHOIO, JMYHOCTHOTO U TO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YYarOIIHMXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnniii kypc «BeposSTHOCTH M CcTaTHUCTHKa» 0a30BOT0 YPOBHS SIBISIETCA
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca 0a30BOro YpOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadeH st GpopMuUpoBaHUS Yy OOyYaroniuxcs
CTaTUCTUYECKON KYJBbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA ISl U3y4YCHUSI CIIyYyalHbIX COOBITHH, BEJIMYHUH U
npoueccoB. Ilpu m3yueHunm Kypca oOoramiaroTcsi MPEACTaBICHUS YYalluxcs O
METOJIaX UCCJIEI0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS IOHUMAHNUE 3HAYUMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HamnpaBJ€HO Ha 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPHU
M3Yy4YEHUH KypCca OCHOBHOM IIKOJIBI U HA Pa3BUTHUE IMPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIY HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMU IIEJSIMU B CTPYKType y4eOHOro Kypca
«BeposTHOCTh M CTaTUCTUKa» CpeaHed IIKOJbl Ha 0a30BOM YpPOBHE BbIJICJICHBI
CJIEIyIONTME OCHOBHBIE cojiepKaTeiabHbie JUHUU: «CiydailHbie COOBITHS W
BEpOSTHOCTHY, «CITydaiiHbIe BEIMYUHBI U 3aKOH OOJIBIIINX YUCEID».

BaxHyro d4acth Kypca 3aHMMAaeT M3YYEHUE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO pachpe/iesieHnii U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMHU
— IOKa3aTeJIbHbIM U HOPMAJIbHBIM PACTIPEICICHUSIMU.

Conepxanve mmaNE «CroydaiiHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOW 11 (DOPMHUPOBAHMSI TPENICTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYailHbIX BEJIWYMH, a TAK)KE 3Ta JMHHUS HEOoOXOJIMMa Kak



0a3a i1 W3ydyeHHs] 3aKoHa OOJIBIIMX Yucel — (PyHIaMEHTaJIbHOIO 3aKOHa,
JEUCTBYIOIIET0 B TMpHUPOAEe U OOLIeCTBE U HMEIOIIET0 MaTeMaTHYeCKYIo
¢dopmanuzanuio. CaMm 3akoH OOJBIIMX YHCEN Ipeaaraercs B O3HAKOMUTEIbHON
dopme ¢ MUHMMAJIBHBIM HCIIOJB30BaHHEM MaTEeMaTHUYECKOTO (opMaIn3Ma.

Tembl, CBsi3aHHBIE C  HENPEPHIBHBIMU  CIyYallHBIMH  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA ONHCAHUU M H3YYCHHM CIy4ailHbIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAHUE YJENSIETCA
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY paclpeleieHusIM, MPU 3TOM MpearosaraeTcs
O3HAKOMUTENFHOE H3y4YeHHEe Marepuanga 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuyenue kypca «BeposiTHOCTh U CTaTUCTUKa» Ha 0a30BOM YpPOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKXAHUE YYEBHOTI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEPOATHOCTH  cOoObITUM.  CiyuyaliHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  CcOOBITMII B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

Komb6unaropnoe npaBusio ymHoxeHus. [lepectanoBku u axtopuan. Yucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HproToHa.

bunapHbIil ciy4aiiHbIl OMBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIn.

CnyuaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBple  XapaKTEpUCTUKUA  CIYy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHs MU CTAaHJApTHOE OTKIOHEeHHE. [Ipumepsl npuUMEHEHHs
MaTeMaTUYECKOT0 OXXMIAHUs, B TOM YHUCIE B 3aJadax U3 NOBCEIHEBHOM JKHU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOW BeNMWYWHBI. MaTemMaTtndeckoe
OKMJAHUE CYMMBI CIy4allHbIX BEJIMYMH. MaTreMaTH4ecKoe OXHUAAHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEETCHHM.

3akoH OOJIBIIMX YHUCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br160pOoUHBIN METO/ HCCIIEAOBAHUM.

[IpuMepbl HENpEpbIBHBIX CiydaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PaCIIpEEICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 0becnevusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

Gopmuposarue cmMbiCI068bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JNEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJbTaTa peleHus MaTeMaTUYeCKOn 3a/1auu;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEJIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefaHee  apupMETHYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYalHBIMH COOBITHSIMH,
HAaxXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITUA B M3YYCHHBIX CIIyYallHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUYEHUE M OOBEAHMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jijepa u GpopMysioN CIIOXKEHHUS BEPOSTHOCTEH Mpu
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsi BEPOATHOCTh, HE3aBHUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIA YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4allHOTO OMbITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABHUCHUMBIE HCIIBITAHUS, CEpUs
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSTHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIn.

OnepupoBaTh  MOHATUSIMH:  Ciy4yailHass  BEJIIMYMHA,  pacIlpe/elieHue
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJAAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIyYaWHOW BEIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIpPEICIICHUIO.

HNmeTb npeacTaBieHne O 3aKOHE OOJIBIINUX YHCEIL.

NmeTh npencTaBiieHuE 0 HOPMAIBLHOM PacIpeaeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

KoanuyecTBo 4acosB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposBbie)
o0pa3oBaTe/ibHbIE

pecypchbl

HpCIlCTaBJ'IeHI/Ie JaHHBIX U OIIKMCaTCJIbHaA
CTaTUCTHKA

CryyaiiHble ONBITHI U CITy4aiiHble COOBITHS,
OTIBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTApHBIMU HUCXOJaMU

Onepanuu Haj COOBITHUSME, CIIOKEHUE
BEPOSATHOCTEH

VYcii0BHasI BEPOSATHOCTD, JEPEBO
CIIy4aifHOTO OmbITa, (hopMyIia MOJIHON
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI

OneMeHTbl KOMOMHATOPUKH

CepI/II/I MOCJIEI0BATENbHBIX UCIIBITAHUN

Crnyualinbple BEJTMUMHBI U paclpeiesieHus

0 || N | D

O000111eHHE U CUCTEMATU3ALNS 3HAHUN

DN | N | W |

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/m Kontpoabnbie | IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoTbI pecypen
| MaremaTHyecKoe OKHUIaHUE CIydaHOM 4
BEJTMYUHBI
) Jlucniepcus U cTaHJapTHOE OTKIOHEHHUE 4 |
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe Cily4aiiHbIE BETUYHMHBI )
(pacripenerneHus)
5 HopmMmanbsHoe pacnpenenenus 2 1
6 [ToBTOpenue, 0600IEeHNE U 19 )
CUCTeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM MPOI'PAMMBI CPEJHETO OBIIIETO OBPA3OBAHMUS

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K NIPEAMETHBIM Pe3yJibTaTaM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
CpeaHero oo1mero odpa3oBaHust

Bnanenne meronamu 10Ka3aTenbCcTB, AITOPUTMAaMHU PELICHMs 3a74ad; yMeHue (opMyJIHpoBaTb U ONEPUPOBATH
MNOHATUSIMU: OIIPEEICHUE, aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IPU3HAK, J0KA3aTEIIbCTBO, PAaBHOCUIIBHBIC
(OpMYIMPOBKY; NIPUMEHSTh UX; YMEHHE (POPMYJINPOBaTh OOpAaTHOE U NPOTUBOIOIOKHOE YTBEPKACHUE, IPUBOIUTD
IpUMEpPbl U KOHTPIPHUMEPHI, HCIIOJIb30BATh METOJ MAaTeMaTUYeCKOW WHIYKIUHU; MPOBOAUTH JI0Ka3aTeIbHbIE
paccyKIeHMs NpH pEIIeHUM 3a/ay, OLICHWBATh JIOTMYECKYI NPaBUIBHOCTh PacCy’KICHUN; YMEHHUE OINEpUpOBaTh
MOHATUSIMH: MHOYKECTBO, IOJMHOXECTBO, OINEpPAlMU HaJ MHOXECTBAMM; YMEHHE HCIOJb30BaTh TEOPETHKO-
MHOYKECTBEHHBIN anmapar AJis ONUCAHUS PEalbHBIX MPOLIECCOB U SIBICHUM U MpHU pelIeHUM 33J1a4, B TOM YHCIE U3
OpYyTUX y4eOHBIX MpEAMETOB; YMEHUE ONEepUpoBaTh MOHATUSIMM: Trpad, CBSI3HBIM rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 33J1aBaTh U OMMCHIBATH Ipadbl pa3IMuHBIMU CHOCOOAMM; MCIIOJIB30BaTh Tpadbl MpHU pelIeHUH

3aga4

YMeHue onepupoBaTh MOHATHSIMHU: HATYpPaJIbHOE YKCIO, LEJI0E€ YUCIO, CTENEHb C LEIbIM IMOKa3aTeleM, KOPEHb
HATYpaJbHOW CTENEHU, CTENEHb C PALMOHAIBHBIM IIOKAa3aTelIeM, CTENEHb C JCUCTBUTEIBHBIM I10Ka3aTENEM,
jJorapu@m 4ucia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YHCIIA, OCTATOK 10 MOJYJIO, PAallMOHAIBHOE YHCIIO,
HPPALMOHAIBHOE YMCIIO, MHOYKECTBA HATYPAJbHBIX, LEJbIX, PALUOHAIbHBIX, JICHCTBUTEIIBHBIX YHCEIN;, YMEHUE
WCIIOh30BaTh MPU3HAKUA JIETUMOCTH, HAaUMEHBITUN OOIIWNA NEeTUTENh U HauMEHbIee 00Iee KpaTHOoe, aJrOpUTM
EBknuaa mpu pemieHuM 3azad; 3HAKOMCTBO C Pa3jIMYHBIMU IMO3MLHUOHHBIMM CUCTEMAaMHU CUHCIICHUS;, YMEHUE
BBITIOJTHATH BBIUUCIICHNE 3HAYCHUI W Pe0Opa30BaHMs BBIPAKEHUN CO CTETICHSIMU U JlorapudMaMu, mpeodpa3oBaHus

,Z[pO6HO-paI_II/IOHaJ'ILHLIX BLIpa)i(eHHf/'I; YMCHHUEC ONCpUPOBATH IMOHATHAMHU: IIOCIICAOBATCIBHOCTD, apI/I(I)MCTI/I‘-IeCKa}I




MPOrpeccusi, TEOMETPUYECKas TMpOrpeccHsi, OSCKOHEUHO YOBIBAIOMIAs TEOMETPUYECKAash NPOTPECcCHs; YMEHHUeE
3a/laBaTh IIOCJIEJIOBATEILHOCTH, B TOM YHCJIE€ C TOMOIIBIO PEKYPPEHTHBIX (QOpMYJ; YMEHHE OIEepUpPOBAThH
MOHSATUAMM: KOMIUIEKCHOE YHUCIIO, CONMPSKEHHBIE KOMIUIEKCHBIE YKCIa, MOAYJIb U apTYMEHT KOMIUIEKCHOTO YHCIIa,
dbopMa 3amMcu KOMIUIEKCHBIX 4YHcell (reomMeTpuyeckas, TPUTOHOMETpHYecKass U anredpanyeckas); yYMETh
MPOU3BOJIUTh APUPMETHICCKHE ACHCTBHS C KOMIUICKCHBIMHM YHCIIAMH; TPUBOIUTH MPHUMEPHI HCIOJIb30BaHUS
KOMIUIEKCHBIX YHMCEJN; ONEepUpOBATh MOHATUSIMM: MaTpuia 2x2 u 3X3, omnpeaenuTesib MaTPULIbI, F€OMETPUUECKUN

CMBICJT OIIPEACTIUTEIIA

YMeHHne  onepupoBarb  MOHATHAMU:  PAlUMOHAIBHBIC, HUPpPALMOHAIbHBIE, IIOKA3aTEIbHBIE,  CTEIICHHBIE,
norapuMUUECKue, TPUTOHOMETPUUECKUE YPABHEHUS W HEPAaBEHCTBA, HX CUCTEMbI; YMEHHE ONEepUpOBaTh
MOHATUSIMU: TOXKJIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHUE, HEPABEHCTBO, CHCTEMAa YpaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHOCTb YpPaBHEHHUH, HEPAaBEHCTB M CUCTEM; YMEHME pEIIaTh YPAaBHEHMs, HEPAaBEHCTBA U
CUCTEMBI C IIOMOINBI PA3NIMYHBIX IPUEMOB; DPEIIATH YPABHEHUs, HEPABEHCTBA M CHUCTEMBI C I1apaMETPOM;
IIPUMEHATh YPABHEHUs, HEPABEHCTBA, UX CHUCTEMBI U1 PELICHUS MaTEMaTU4YECKHUX 3a1ad U 3a7a4 U3 pas3iIMyHbIX

oOyacTell HayKu U peabHOM KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (DyHKUHUSA, YETHOCTh (DYHKUMH, MEPUOJUYHOCTh (YHKIUH, OTrPaHUYEHHOCTh
(GYHKIMH, MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (QYHKLUHU, HauOoJblllee W HaUMEHblee 3HaueHUs (YyHKIHMHU Ha
MIPOMEXYTKE, HENpepbIBHAasE (YHKIMS, aCUMITOTHI rpaduka (yHKIUH, IepBasi U BTOpas MPOU3BOAHAS (DPYHKIMH,
reoMeTpHuecKuil 1 pu3nuecKuii cMbIC MPOU3BOJHOM, TepBOOOpa3Hasi, ONpeIeNEHHBIN HHTErpall; yMEHHE HaXOIUTh
aCUMITOTHI rpapuka pyHKIMH; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO ¥ KOMIIO3UIIUU
(GbyHKIMH, HAXOUTh YpaBHEHHE KacaTelbHOM K rpaduky (GyHKIMU; yMEHUE HAXOJUTh IPOU3BOIHBIE HIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIONb30BaTh MPOU3BOAHYIO MJs HCCiIenoBaHUS (YyHKUUN, HAXOAUTh HAWOOJbIINE U
HaMMEHbIINE 3HAYeHUs (QYHKIHI; CTPOUTH IpaKy MHOTOUJICHOB C MCIIOJIB30BAaHUEM almapaTa MaTeMaTHYECKOTO
aHaJlM3a; NPUMEHSTHh MPOM3BOAHYIO JJIS HAaXOXICHHsSI HAWIyYIIero pelleHdus B MPHUKIAJAHBIX, B TOM YHCIE

COMaJIbHO-3KOHOMHNYECCKUX U (I)I/I3I/I‘-IGCKI/IX 3azadax; HaxXOJUTh ILIOMaanu 1 00BEMBI (1)I/Il"yp C IMOMOIIIBIO UHTECr'paJia,




MPUBOAUTH PUMEPBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C TOMOIIBIO JH(depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk (yHKIMH, oOpaTHas (QyHKIUSA, KOMIO3UIUS (QyHKUIUM, THHEHHAs
byHKIWS, KBagpaTHIHas QyHKIMS, paloHaabHas QYHKIUS, CTENICHHasT (QYHKIHS, TPUTOHOMETpUIECKUE (HYHKIIUH,
oOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKIMH, TOKa3aTenbHas M Jorapugmuueckas (QyHKIUH, yMEHUE CTPOHUTH
rpaguku M3y4YCHHBIX (YHKIWH, BBITOJHATH NpeoOpa3oBaHus rpadukoB (QYHKIIUNA, WCIIONB30BaTh T'papUKH s
M3yYEHUS MPOLECCOB M 3aBUCUMOCTEH, MPH PELICHUU 3ajad U3 JIPYruX Y4eOHBIX MPEIMETOB U 3a7ad U3 pealbHOM
’KM3HU; BBIpAXaTh (OPMYJIaMH 3aBHCHMOCTH MEXAY BEIWYMHAMM; HCIOJIb30BaTh CBOMCTBA M Tpaduku QyHKIUH
JUIL pelIeHHs YypaBHEHWId, HEpaBEHCTB M 3aJad C IapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH

MHOXCCTBa peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue penate TEKCTOBBIE 3371a4 pa3HbIX TUIIOB (B TOM YHMCIIE Ha MPOLEHTHI, JOJIM U YaCTH, Ha JIBUKEHUE, paboTy,
CTOMMOCTh TOBApOB W YCIyT, HAJOTH, 33Ja4d W3 OOJACTHU YIPaBJICHHS JHYHBIMH M CEMEWHBIMU (PUHAHCAMH);
COCTaBJIATh BBIPAXKCHUSA, YPABHECHHUsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO 3aJayM, UCCIEAOBATH IIOIYYEHHOE
pellieHre W OLEHHWBATH IMPABIONOAOOHOCTh PE3yJbTATOB; YMEHHE MOJICIMPOBATh PEATbHBIE CHTYallMd Ha SI3BIKE
MaTE€MAaTHUKU; COCTaBIATH BBIPAXKEHUS, YPABHEHUs, HEPABEHCTBA U UX CHUCTEMBI 110 YCJIOBMIO 3a/1a4d, UCCIEAOBATh

MIOCTPOEHHBIE MOJIENIN C MCIIOIb30BAaHUEM alllapara ainreopbl, HHTEPIPETUPOBAThH MOTYUYEHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHITUSMH: CpefHee apupMeTHYecKoe, MeAMaHa, HauOoJblllee U HauMEHbIIee 3HAUYEHUS,
pa3max, JUCIepCHs, CTaHAAPTHOE OTKJIOHEHUWE YHCIOBOTO HAOOpa; yMEHHe U3BIEKaTb, HHTEPIPETUPOBATH
nH(pOpMalIMI0, TPEJICTaBICHHYI0 B TaOnuIax, Ha Juarpammax, rpaukax, OTpa)karollyl0 CBOICTBa peasbHbIX
IIPOLIECCOB M ABJICHUIA; MIPECTABIATh HH(OPMALIHIO C TOMOILBIO TaOJIMII U AUArpaMM; UCCIIE0BAaTh CTATUCTUYECKHE
JaHHbIE, B TOM YHCIIe C IPUMEHEHHEM IpaUyecKuX METO/]O0B U AJIEKTPOHHBIX CPEACTB; rpapMuecKu HCCIe10BaTh
COBMECTHBIE HAaOJIOJICHUS C TIOMOIIBIO TUarpaMM pacCceHBaHUS U IMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHBIN OMBIT U CIy4ailHOE COOBITHE, BEPOATHOCTH CIyYalHOIO COOBITHS;
YMEHHUE BBIYHUCIATH BEPOATHOCTH C HCIIOJIb30BAaHHEM IpaUuecKUX METOJIOB; NMPUMEHATH (OPMYJBI CIOKEHHUS U

YMHOKEHUSI BEPOSITHOCTEH, (POpMyiy MOITHOM BepOATHOCTH, (Qopmyiy bepHynnu, komMOMHaTOpHBIE (QakKThl U




(bopMyJIBl; OLIEHUBATh BEPOATHOCTH PEATBbHBIX COOBITHI; YMEHHE ONEpUPOBATH MOHATUSMU: CllydailHas BeJIHMYMHA,
pacnpeelleHue BEPOSITHOCTEH, MaTeMaTUYeCKOe OXHMIAaHUE, NUCHEPCHS M CTaHAApTHOE OTKIOHEHHE CIy4alHOU
BEIMYMHBI, (YHKIUH paclpeneNeHuss ¥ IUIOTHOCTH PAaBHOMEPHOTO, IMOKAa3aTeNbHOIO ¥ HOPMAJIBbHOTO
pacnpeelIeHui; yMEHUE UCIOIb30BaTh CBOMCTBA M3YYCHHBIX PAaCHpElIEICHUM I PEIIeHUs 3a1ad; 3HAKOMCTBO C
MOHATUSIMHU: 3aKOH OOJNBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEIOBAaHUNA; yMEHUE IPHUBOAUTH IPUMEPHI
IIPOSIBJICHUS 3aKOHA OOJIBIIMX YMCEN B MPUPOAHBIX U OOILECTBEHHBIX SIBICHUAX; YMEHHE ONEPUPOBATh MOHATUSAMMU:
codyeTaHWe, MEPeCTaHOBKA, YWCIO COYETaHHH, YHCIO IepecTaHOBOK; OWMHOM HbIOTOHA; yMeHHE TpPHUMEHSTH
KOMOMHATOpHbIEe (DAaKThl M PACCYXKACHUS JJs pelleHUs 3a/ay; OLICHWBAaThb BEPOSITHOCTU pEAIbHBIX COOBITHIA;

COCTABJISITh BEPOATHOCTHYIO MOJIENb U MHTEPIIPETUPOBATH IOJyUYECHHBIN PE3YJIbTAT

YMeHHe onepupoBaTh MOHATHAMU: TOYKA, NpsAMas, IJIOCKOCTb, IIPOCTPAHCTBO, OTPE3O0K, JIyd, BEIMYMHA YTIIa,
IUVIOCKMH  Yroj, JBYIPaHHBIM yroji, TPEXTPAHHBIA YroJ, CKPEIIMBAIOIIMECS MpsMble, NapauIeIbHOCTh U
NEPIEHIUKYISIPHOCTD IPSMBIX M INIOCKOCTEH, YTOJd MEXKIY HMPSAMBIMH, YIOJl MEXKIY NPSMON U IIOCKOCTBIO, YIOJl
MEXIY IJIOCKOCTSAMH, PAacCTOSHUE OT TOYKU 0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHUE HCII0JIb30BAaTh NPU PELIEHUM 3aa4 M3y4eHHbIe ()aKThl U TEOPEMbI IJIAHUMETPUU; YMEHUE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa; CTPOMTh MaTeMaTH4YeCKHE MOJENU C TOMOIIbIO

TrCOMCTPHUICCKUX MOHATUH 1 BCJIMYMH, p€IIaTh CBA3aHHBIC C HUMHU NPAKTHYCCKHUEC 3a/la4n
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YMeHue onepupoBaTh NOHATUAMU: IO PUTYPBI, 00bEM (DUTYpBI, MHOTOTPaHHUK, IPABUIIbHBIM MHOTOI'PaHHUK,
CeyeHHe MHOTOTpaHHMKa, Ky0, mapasiesienunes1, npusma, nupamuaa, Gurypa 1 moBepXHOCTh BpallleHUs, LIUIUHIID,
KOHYC, 1map, chepa, miomaas chepsl, IO MOBEPXHOCTH MUPaMUIbl, TPU3MBbI, KOHYCa, IMIUHAPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO ITapajulelienuIlela, MUPaMUIbL, NPU3MBI, LUWIMHAPA, KOHYca, IIapa, pa3BEPTKA ITOBEPXHOCTH,
CeueHHUsl KOHyca U UWIMHJIpa, MapajjiebHble OCH WM OCHOBAHMIO, CEUYEHUE I1apa, INIOCKOCTh, Kacatomiasicsi chepsl,
HWINHApPA, KOHYCa; YMEHHE CTPOMTh CEUYEHHE MHOTOTPaHHMKA, H300pakaThb MHOTOTPAaHHUKH, (QUTYpBl H
ITIOBEPXHOCTH BpAICHMS, UX CEUYEHUS, B TOM YHCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTH

CBOMCTBA T COMCTPHUYCCKUX (1)1/11" Yp, CaMOCTOATCIIBHO (bOpMyHHpOBaTL OIPECACIICHUSA N3Yy4aCMbIX (I)Hl“yp, BbIABHUI'ATh




THIIOTE3bl O CBOMCTBAX M NPU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH HIJIM ONpPOBEPraTh MX; YMEHHE
IIPOBOJIUTh KJIACCUPUKALMIO (GUIYyp O pa3IMYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHUTEIbHbIC

MOCTPOEHUS
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YMeHHe onepupoBarh MOHATUAMU: JIBUKEHHE B IIPOCTPAHCTBE, MapAJUICIIbHBIA IEPEHOC, CUMMETPUS Ha IUIOCKOCTH
U B IPOCTPaHCTBE, MOBOPOT, MpeolOpa3oBaHue MOAO0OMS, MOAOOHBIE (UTYpbl; YMEHHE DPACIIO3HABAaTh PaBHBIE U
1o100HbIe (PUTYPBI, B TOM YHCIIE B IIPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; HCIIOIb30BaTh T€OMETPHUECKIE OTHOILICHHS
MIPH pelIeHUH 3a/1a4; HaXOJAUTh T€OMETPUYECKHE BEIMYUHBI (JJTMHA, YTOJ, IIOMadb, 00bEM) MIPH PEIICHUN 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U U3 PEATbHOM KU3HU; YMEHUE BBIYMCIIATH T€OMETPUUECKHE BEIUUMHBI (JJIMHA, YroJl,
oAb, 00bEM, IUIONIA/lb MOBEPXHOCTH), UCHOJIB3YSl U3YUYEHHbIE (OPMYJBI U METOMbI, B TOM YHUCIE: IUIOIMIAAb
MOBEPXHOCTH THPAMUIBI, TPHU3MBI, KOHYyCa, IWJIMHApPA, IUIOMAAb cdepsl; 00béM Kyba, MPSIMOYTOJIHHOTO

napajurejenuieaa, mupaMuibl, IPpU3Mbl, HUJIIUHAPA, KOHYCA, IIapa, YMCHUC HAXOAUTb OTHOLICHNC 00BEMOB HO,I[O6HLIX

uryp
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Ymenue ONCpHUpPOBATh NMOHATUAMU: NIPAMOYT'OJIbHAA CUCTCMAa KOOPpAWHAT, BCKTOP, KOOPAWHATBI TOUYKHU, KOOPAWHATBI
BCKTOpP4, CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOpPAa Ha YHUCIO, PA3JIOKCHUE BECKTOPaA IIO 6a3Hcy, CKaJIIpHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOJ MCKAY BCKTOpaMH; YMCHHC HUCIIOJb30BATh BGKTOpHBIﬁ u

KOOpI[PIHElTHBII’I METOJ JIA pCHICHUA TCOMETPHUICCKUX 3alad U 3a1a9 APYTUX y‘-Ie6HI:>IX mpeaMEcTOB

YMmenue BBI6I/IpaTL HO,Z[XOI[HH_II/II\/'I METOA MJIA PCHICHUA 3aJdavuu; IMOHUMAaHHUC 3HAYUMOCTU MATECMATUKHU B U3YUYCHUU
IMPpUPOAHBIX H O6H1€CTB€HHI)IX MpouecCccoB U SIBJIGHHﬁ; YMCHHUEC pacCliO3HAaBATh IMPOABJICHHUC 3aKOHOB MAaTCMATHUKH B
HCKYCCTBC, YMCHHUC IIPUBOAUTH HNPHUMEPBI MATECMATHYCCKUX OTKpBITI/Iﬁ pOCCHﬁCKOfI u MHpOBOfI MaTeMaTH4eCKOM

HayKH







