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Pabouas mporpamma o MmaremMaTuke pazpadboTtana Ha ocHOBe DeepaabHOro
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTaHAapTa CPEIHEro o0Iero oopasoBaHus,
Konnenmmu 1yXOBHO-HPAaBCTBEHHOTO PAa3BUTUS M BOCIUTAHUS JIMYHOCTH
rpaxmannHa Poccun, @DyHmZaMEHTalnbHOTO  sApa  COACpXKaHUS  OOIIEeTo
oOpazoBanwusi, yaueoHOro maaHa mkoibl Ha 2020-2021 y4eOHsIif ro/.

[IporpamMma BKIIOYAET CIEAYIONINE pa3leibl: TMOSCHUTEIBHYIO 3aIlHCKY,
OOIIlyI0 XapaKTEPUCTUKY Y4YEOHOTrO TMpeaMeTa, OINHCaHWE MecTa Y4eOHOro
npeqMera B y4eOHOM IIaHe, pe3ybTaThl H3Y4YeHHS Kypca (JIMYHOCTHBIC,
MeTanpeIMETHbIE U MIPEIMETHBIC), COAEpKaHUE Kypca, IPUMEPHOE TEMAaTUYECKOE
IUIAHUPOBAaHME W ONMCAHHWE  MaTepUaJIbHO-TEXHMUYECKOTO  oOecredeHus
00pa30BaTeIBLHOTO MPOoLIEcCa.

HOACHUTEJIBHAS 3AITMCKA

YrnyOnaeHHbId Kypc MaTeMaTHKd OpPHUEHTHUPOBAaH Ha YYaIIMXCs, KOTOPHIE
COOMPAIOTCSI MPOIOIDKATH N3yUE€HNE MATEMATHKHU B BBICIINX YYEOHBIX 3aBEACHUSIX.
Hapsiny ¢ TOATOTOBKOW MIKOJIBHUKOB K MPOJOIKCHHIO MaTeMaTHYECKOTO
oOpa3oBaHMs B BBICIIMX YYE€OHBIX 3aBEACHMSX, B JIAHHOM Mpoduie
npexycMaTpuBaeTcss (POPMUPOBAHUE Yy HUX YCTOMUYMBOTO MHTEpEca K MPEIMETY,
BBISIBJIEHME U Pa3BUTHE  MAaTEMaTUYECKUX  CIOCOOHOCTEH, OpHeHTalus
IIKOJIbHUKOB Ha Tipodeccuu, KOTOpble TpeOyIOT JOCTaTOYHO  BBICOKOM
MaTEeMaTUYECKON KYJIbTYPHI.

B nporpammy Kypca BKIIOUEHBI BaKHEWIIIME TOHATUS, TMO3BOJISIFOIIIE
MOCTPOUTH JIOTHYECKOE 3aBEPIICHHUE IKOJIBHOIO Kypca MaTeMaTUKH U CO3/1a0I1e
JIOCTaTOYHYI0 OCHOBY OOydYalOIIUMCA MJiI TPOJOJIKCHHS MaTeMaTHYeCKOTO
00pa30BaHMsl, a TAKXKE ISl PEHICHUS MTPAKTUIECKHUX 3374 B MOBCETHEBHOM KM3HHU.

MaTeMaTUKe SBJSCTCS BaXXHEWINEH COCTaBISIONIEH cCpenHero (TOJIHOTO)
oOmiero oOpa3oBaHUsi W TPU3BAHO pa3BUBAaTh JIOTHYECKOE MBIIUICHUE U
MaTEeMaTHUECKYI0 HWHTYUIIMIO ydalluxcs, OO0eCleduTh OBJaJICHHUE YYallluMHUCS
YMEHHSIMH B PCIICHUH PA3IUYHBIX MPAKTUYECKUX M MEKIPEIMETHBIX 3ajad.
Martemaruka BXOAHUT B IPEIMETHYIO 00s1acTh «MaTemMaTiKa 1 HHPOPMATHKA.

N3yuenne kypca wmaremMatuku 10—I11 kigaccoB B COOTBETCTBUU C
denepaabHbIM  00pa30BaTEIBHBIM CTAHAAPTOM CpeaHEro (MOJHOTO) OOIIero
oOpa3oBaHUs TOJDKHO 00eCrednTh CHOPMUPOBAHHOCTH:

NOPEICTaBICHUA O COIMAJbHBIX, KYJbTYPHBIX M HCTOPUYECKUX (haKTOpax
CTAaHOBJICHHSI ~MaTE€MaTHUKW; OCHOB  JIOTUYECKOTO, QJITOPUTMHYECKOTO |



MaTEMaTUYECKOTO MBINIJICHUS; YMEHUA TPUMEHSTh TOJTYYEHHbIE 3HAHUS TPU
pEelICHNH pa3jMYHBIX 3a/ad; TPEJACTABICHUA O MaTeMaTHKe KaK 4YacTH
OOIIIEUETOBEYECKON KYJIBTYPhl, YHUBEPCAIBHOM SI3bIKE HAyKH, IO3BOJISIONIEM
OIMCHIBATh M U3Y4aTh PEANbHBIC IMPOIIECCHI U SIBICHUS.

[Tpu pa3paboTke yueOHMKOB aBTOPHI TOTIOJHUTEIHLHO CTABWIIM TIepe]] cOOoU
CIICYIOIINE TEJIA: PAa3BUTHE JIMYHOCTH IIKOJIbHHKA CPEACTBAMH MaTEMaTHKH,
MOJITOTOBKA €T0 K MPOJODKEHUI0 O0yUeHHUS M K cCaMOpealln3allid B COBPEMEHHOM
oO1ecTBe.

JlocTikeHne MepevrcIICHHBIX MIeJIeH TIPearoaraeT peleHne CAeAYIOMnuX 3a1a4d:

- (hopMHpPOBaHUE MOTHUBAITUU U3YUYEHUS MAaTEMATHKH, TOTOBHOCTH U CIIOCOOHOCTH
YYaIUXCs K CaMOPAa3BUTHIO, JUYHOCTHOMY CaMOOIPEACIICHUIO, MOCTPOCHUIO
WHIUBUTyaJIbHON TPACKTOPUU B U3yUEHUHU TIPEAMETA;

— (opMUpoBaHHE Yy YyYalIUXCSI CIOCOOHOCTH K OpraHu3aluyd CBOEH ydeOHOM
NESATEILHOCTH  TOCPEJICTBOM  OCBOCHMSI ~ JIMYHOCTHBIX,  IMO3HABATEJIbHBIX,
PEryJISTUBHBIX 1 KOMMYHUKATUBHBIX YHUBEPCAJIbHBIX yU€OHBIX JEHCTBUM;

— ¢opMHpoBaHUE CHEHUPUUYECKUX I MaTeMaTUKU CTWIEH MBIIUICHHUS,

HEOOXOJMMBIX JIJII  TOJIHOIEHHOTO (YHKIIMOHUPOBAaHUS B  COBPEMEHHOM
oO0IIIECTBE, B YACTHOCTHU JIOTHYECKOTO, AITOPUTMUYECKOTO U IBPUCTUUYECKOTO;

— OCBOCHHUE B XOJI€ U3YUYCHHSI MATEMATUKH CHEIU(PUIECKUX BUIOB JEATEILHOCTH,

TaKHuX KakK IIOCTPOCHHUC MAaTCMAaTHYCCKHUX MOI[CJIGI\/'I, BBIITOJIHCHHUC
HHCTPYMCHTAJIbHBIX BBIHHCHCHHﬁ, OBJIAACHUC CHMMBOJIMYCCKHUM SA3BIKOM IIPCAMCTA
u Ip.;

— (opMupoBaHHE YMEHUN MPEACTABIATh HHPOPMAIMIO B 3aBUCUMOCTH OT
MOCTaBJICHHBIX 3aJlad B BHUJE TaONMIBI, CXeMbl, rpaduka, IHUarpaMMbl,
UCIIOJIb30BaTh KOMITBIOTEPHBIE MpOoTrpaMmbl, IHTEpHET npu ee 00paboTKe;

— OBJIQJICHUE YYAIIUMHUCS MATEMATUYECKUM SI3bIKOM M aIapaToM Kak CpeICTBOM
OIMCAHUS U UCCIICIOBAHUS SIBJICHUM OKPY KAIOIIEr0 MHUpPAa;

— OBJIQJICHUE CHUCTEMOM MATEMATUYECKMX 3HAHWM, YMEHUHW W HABBIKOB,
HEOOXOJMMBIX JJIA PEIICHUS 3aJad IMOBCEIHEBHOM >KM3HU, MU3YUYCHUS CMEKHBIX
JTVCHIUIUIMH U TIPOJIOJDKCHHUS 00pa30BaHus;

— ¢dopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS,

— BOCIIMTaHWE OTHOIICHMS K MaTeMaTHMKE KaK K 4YacTH OOIIeYeIOBEUYECKOM
KYJbTYPBI, UTPAIOIIEH 0COOYIO pOJIh B OOIIIECTBEHHOM Pa3BUTHHU.

Conepxkanue Kypca MaTeMaTHKH CTPOUTCS Ha OCHOBE CHCTEMHO-
JESITETbHOCTHOTO TMOJX0/a, MPUHLMIOB pPa3ACi€HUs] TPYIHOCTEH, YKPYIHEHUA
JTUJAKTUYECKUX ©JMHUI], OIEpeKarmiero (opMUPOBaHUS OPUEHTUPOBOYHOM
OCHOBBI JEUCTBUM, MPUHLIMIIOB TO3UTUBHOU MEJATOTUKH.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

Kypc marematuku 10—11 kiaccoB yriyOJ€HHOTO ypOBHS JEIUTCSA HA J1Ba
npeamera: anrebpa M Havajla MaTeMaTH4YecKoro aHaiau3a u reomerpus. Kypce
anreOppl M Hayal MAaTeMaTUYECKOTo aHajlu3a BKJIIOYAeT B cels Cleayrouiue
COJIEp)KATENIbHbIE JIMHUU: 4YHUCJIa M YHCIIOBBIE BBIPAKEHHS, TOXKIECTBEHHBIE



npeoOpa3oBaHus, YpaBHEHUS U HEPaBEHCTBA, PYHKITUH, IPEACI U HEMPEPHIBHOCTh
GyHKUMM, TPOU3BOJHAS, HWHTErpall, BEPOSTHOCTb M CTaTUCTUKA, JIOTUKA U
MHOECTBO, MaTEMATHUKa B UCTOPUUYECKOM pa3BUTHH. Kypc reoMeTpun BKIHOYAET
B ce0s cleaylonme cojepkKaTelibHble JIMHUU: TEOMETpUs Ha IUIOCKOCTH,
MapajuieIbHOCTh MPSMBIX W IJIOCKOCTEW, MEPHNEHIUKYJIAPHOCTh MPAMBIX U
MJIOCKOCTEW, MHOTOIPAHHUKH, METOJ] KOOPIMHAT B MPOCTPAHCTBE, TEJIa BPAILLICHUS,
00BbEMBI TEJI.

B cBoeil COBOKYMHOCTM OHU YYWUTHIBAIOT COBPEMEHHBIC TEHACHIIUU
OTEUECTBEHHON W 3apyOEKHOMW IIKOJBI U TO3BOJISIOT PEaTu30BaTh IMOCTABICHHBIC
nepe/1 MKOJILHBIM 00pa30BaHUEM I1e1M Ha HHPOPMAIIMOHHO €MKOM U TIPAKTUICCKU
3HAYMMOM MaTepuare.

Paznen «Umcjia W 4UCI0BbIEe BBIPAKEHUSD» TPU3BAH CIOCOOCTBOBATH
MPUOOPETCHUIO TMPAKTUUYECKUX HABBIKOB BBIYMCICHUM, HEOOXOIUMBIX IS
MOBCEIHEBHOM KU3HU U U3YUEHUS IPYTUX IPEAMETOB.

OH TakKe CIIy)KUT 0a301 JUIsl JaJbHEUIIIero N3y4eHUs] MaTeMaTUKH, CIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS W (OPMUPOBAHUS YMEHHS IOJIb30BaTHCA
BBIYMCIIUTEIbHBIMU aJITOpUTMaMu. Pa3BUTHE MOHITHUS O YHUCIIE B CTAPILIEH MIKOJIE
CBSI3aHO C M3YyYCHHUEM HUPPAIIMOHAIILHBIX Yucesl, (POPMUPOBAHUEM IPEACTABICHUIM
O JIEVCTBUTEIBHBIX U KOMIUIEKCHBIX YHCIIAX.

Paznen «ToxnecTBeHHble MpeoOpa3oBaHus» HallelieH Ha (popmMupoBaHue
MaTeMaTUYECKOro ammaparta g pelieHus 3aad U3 MaTeMaTHuKHU, CMEXHBIX
MPEIMETOB, OKpYyXaromerh peanbHOCTH. OIHOM M3 OCHOBHBIX 33/1a4 W3y4YECHUSA
ATOTO pazjielia SABISETCS Pa3BUTUE AITOPUTMUYECKOTO MBIILICHUS, HEOOXOIUMOTO,
B YaCTHOCTU, JUIi OCBOEHUSA Kypca HUHGPOPMATUKH; OBJIaJCHUE HaBbIKAMU
JNEeTYKTUBHBIX  paccyxjaeHuil. [IpeoOpa3zoBaHue CUMBOJIMYECKUX (POPM BHOCUT
cBOM cnenuduuecKui BKJIaJ B pa3BUTHE BOOOPAKEHHS, CHOCOOHOCTEM K
MaTeMaTUYEeCKOMY TBOPYECTBY. YUalllMEeCs OCYIIECTBISIOT TOXIECTBEHHbIC
npeoOpa3oBaHus TOKA3aTENbHBIX, JIOTAPUPMUUYECKUX, TPUTOHOMETPUUECKHUX
BBIDQKEHUW, UYTO HAXOAUT TMPUMEHEHUE B PEUIEHUH COOTBETCTBYIOIIHNX
YpaBHEHHI, HEPABEHCTB U UX CUCTEM.

Paznen «YpaBHeHHUsI M HePaBEHCTBA» IMPOJOIDKAET alIreOpanyvecKyro
JMHUIO Kypca OCHOBHOW IKOJIBI, IEPEHOCS OCHOBHBIC alITreOpanvecKue MPUEeMbl
pelIeHus] ypaBHEHUH, HEPABEHCTB M WX CHUCTEM B cdepy HppalMOHAIBHBIX U
TPAHCILICHICHTHBIX BBIPAYXKEHUM.

Baxnoit 3amaueit paznena « DyHKUMW) SBIISECTCS MOTYyYCHHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HAaHUN O (DYHKIUAX KaK MaTEMaTUUYECKUX MOJICISX JJIs OMUCAHUS U
MCCIICIOBaHUSI Pa3HOOOpPA3HBIX MPOIECCOB, M1 (POPMHUPOBAHUS y YyUalTUXCS
MPECTaBICHUM O POJIM MAaTEMAaTHKU B Pa3BUTUM IUBWIM3aLUU. V3yueHue HToro
MaTtepualia CriocoOCTBYET OCBOEHUIO CUMBOJIMUECKUM U IpadueCcKuM sI3bIKaMH,
YMEHHIO padoTaTh C TaOIHUIIAMHU.

Paznen «Ilpenes u HenpepbIBHOCTHL (YHKIUM» COCTaBIsieT 0a3y
M3YUYEHHs] BCEro pasjiela MaTeMaTH4ecKoro aHanusza. Wnmew mperena u
HEMPEPHIBHOCTH HAXOAST NPUMEHEHHE B PEIICHUM HEPABEHCTB METOJIOM
WHTEPBAJIOB, B HCCIIEOBAaHNY TpadUKoB GYHKITUN HA HATHYNUE ACUMIITOT | JIp.



Paznen  «Ilpou3BoaHasi W HMHTerpay»  3aBepliacT  M3YyYCHHE
dbyHKuHOHATBHOM JMHUK Kypca 7—11 kiaccoB. B matepuaie paszaena opraHuuHo
MPOSIBIISIIOTCS. MEXKITPEAMETHBIE CBSI3U C KypcamMH reOMETpUH U PU3UKHU. YUaluecs
MOJIY4arOT MPEICTaBICHUs O MPUMEHEHUH anmnapara MaTeMaTH4eCKoro aHajiu3a B
pelIeHnn 3a7a4 ONTUMU3ALIH.

Paznen «BeposiITHOCTH M CTATUCTUKAY» SBIIETCS KOMIOHEHTOM HIKOJIBHOTO
MaTEeMaTU4YeCKOro 00pa3oBaHMsl, YCUIMBAIOIIMM €ro MPUKIAIHOE 3HAYeHHE. DTOT
MaTepHuai HeoOX0auM, MPEkKIE BCero, st popMupoBaHus GyHKIIMOHATHLHOM
TPAMOTHOCTH — YyMEHUH BOCHPUHHMATh W aHAIM3UPOBATh HWH(POPMAIIHIO,
MIPEICTABIICHHYIO B Pa3UYHBIX (opMax, MOHUMATh BEPOSITHOCTHBIN XapakKTep
MHOTHX pEaJbHBIX 3aBHCHUMOCTEH, MPOU3BOJIUTH TMPOCTEHINHE BEPOSTHOCTHHIE
pacuetsl. DopMynbl KOMOWHATOPHUKHA TIO3BOJISIOT YYAlTUMCS OCYIIECTBISATH
pacCMOTpPEHHE pPa3HBIX CIy4daeB, MepeOop W IMOACYET YKCJIa BapHAHTOB, B TOM
YHCJI€ B MPOCTEUIINX MPUKIAIHBIX 3a1a4ax.

[Ipy wu3yYyeHHUHU CTATHUCTUKA ¥ TEOPUU BEPOSITHOCTEH OO0OTaIaloTCs
MPEICTABIICHUS IIKOJLHUKOB O COBPEMEHHOM KapTHHE MHpa U METOAaX €ro
uccienoBanusi, (GOpPMHUPYETCS TMOHMMAHUE POJM CTATUCTUKU KaK HCTOYHHUKA
COLIMAJIBHO 3HAYMMOW MHGOPMAIIMU U 3aKJIaJbIBAIOTCI OCHOBBI CTOXaCTHYECKOTO
MBIIILJICHUS.

Paznen «Jlormka M MHOKeCTBa» CIYKUT II€JIM OBJAJCHUS YYAIIUMUCS
AJIEMEHTAaMH MaTEMaTHYECKON JIOTUKA W TEOPUU MHOYKECTB, YTO BHOCHUT Ba)KHBII
BKJIAJT B PA3BUTHE MBIIUICHUS U MAaTEMaTHICCKOTO S3bIKA.

Paznen «MaremaTHka B HCTOPHMYECKOM Pa3BUTHH» CIIOCOOCTBYET
MOBBIIICHUIO  OOMICKYJbTYPHOTO YPOBHSI IMKOJHHUKOB, TIOHUMAHUIO POJH
MaTeMaTHKH B OOINEUYEIOBEUYECKOW KYyJNBTYpe, pa3BUTUM LHUBWIM3AIUU U
COBpPEMEHHOro o0miecTBa. BpeMs Ha u3ydeHue 3TOro pasjena JONOJHUTEIIBHO He
BBIJICIISIETCS, YCBOCHHE €r0 HE KOHTPOJUPYETCS, XOTS HMCTOPUYECKHE ACIEKThI
BILJICTAIOTCSI B OCHOBHOM MaTepHall BCEX pa3ziesioB Kypca.

Paznensi  TEOMETPHUM  criocoOCTBYIOT — OBIAJEHHIO  CHUCTEMOU
MaTeMaTUYeCKUX 3HAHMM ¥  yYMEHUN, HEOOXOJAMMBIX B  MPAKTUYECKON
NESATETLHOCTH, TPOJNODKEHHUST 00pa30oBaHWs, OCBOCHHIO HABBIKOB W YMEHUU
MIPOBENICHUS JI0KA3aTeIbCTB, OOOCHOBAHHS BbIOOpa peIIeHUMN, TPUOOPETCHHUIO
YMEHUHN SICHOTO W TOYHOTO HW3JIOKCHHS MBICIIEH; Pa3BUBAIOT MPOCTPAHCTBEHHBIE
MIPEACTABIICHUSI W YMEHHUSA, IOMOTAIOT OCBOUTh OCHOBHBIC (DaKThl M METOJIBI
TCOMETPHH.

[To3BOJNISAIOT ~ WMCIOJB30BaTh MPUOOPETEHHBIC 3HAHWSA W yYMEHUS B
MPAKTUYCCKON JIEATEIbHOCTH M TOBCCIHEBHOW JKM3HU IS HWCCJICIOBAHHMS
(MozeTMpOBaHMsI) HECIOKHBIX TMPAKTUYECKUX CHUTYallMid Ha OCHOBE HM3yUYCHHBIX
dbopMy U CBOMCTB (QUTYp; BBIYUCICHUS JJIMH U TUIOMIAICH PEATbHBIX OOBEKTOB
Ipy  pEeHIeHUH MPAKTUYECKWX  3a7ad, UCIONb3ysl TMpU  HEOOXOJIUMOCTH
CIIPABOYHUKH W BBIYUCIUTEIIbHBIE YCTPOICTRA.

MECTO ITPEJIMETA B YYEBHOM IIJIAHE



B ydeOHOM TutaHe Ha W3ydeHHWE MaTEMAaTUKU Ha YTriIyOJIE€HHOM YpPOBHE
orBoauTcss 6 4 B Henemo (35 neaens B 10oM kiacce u 34 Henmenu B 11om) B
TEUEeHUE JIBYX JIET, Bcero 414 u.

JIMYHOCTHBIE, METAIIPEJMETHBIE U ITPE/IMETHBIE
PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

HporpaMMa mnpeamnoyiaract JOCTHIKCHHC BbIITYCKHHKaMHU CTapmeﬁ ITKOJIbI
cdiIeayromux JMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX PE3YyJIbTATOB.

B JIMYHOCTHBIX pe3yJabTaTax c(hpOPMUPOBAHHOCTD'

— IEJOCTHOTO MHPOBO33PEHHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU MAaTEMATUKHU U OOIIIECTBEHHON MPAKTUKH €€ IPUMEHEHUS,

— OCHOB  CaMOpa3BUTHUA M  CaMOBOCIUTAaHUS B  COOTBETCTBUU  C
OOIIEYEIOBEYECKUMH  IICHHOCTSIMU W HJeajaMu TPaKIaHCKOrO OOIIEeCTBa;
TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITEIBLHOM, TBOPYECKON M OTBETCTBEHHOU
JESATEILHOCTH C IPUMEHEHUEM METO/I0B MaTEeMATUKHU;

— TFOTOBHOCTU U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TIPOTSHKEHUU BCEW KU3HU, CO3HATEILHOTO OTHOIIEHUS K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHIHOW MpodecCUOHANbHOW M OOIIEeCTBEHHOM
JIEATCIBHOCTH Ha OCHOBE pAa3BUTOM MOTHBALMM Y4YeOHOW JESITEIBHOCTH U
JUYHOCTHOTO  CMbICJIa  M3Yy4YeHUs  MaTEMaTUKH, 3aWHTEPECOBAHHOCTH B
NPUOOPETECHUN U PACIIUPEHUM MATEeMaTUYECKUX 3HAHWUU U CIOCOOOB JEUCTBUIA,
OCO3HAHHOCTHU B MOCTPOEHUU UHIUBUIYTLHON 00pa30BaTEIbHON TPACKTOPUH;

— OCO3HAHHOTO BbIOOpa Oynymiel nmpodeccruu, OpUeHTUPOBAHHON B MPUMEHECHUU
MaTeMaTUYeCKUX METOJIOB M  BO3MOXKHOCTEH peanu3alu  COOCTBEHHBIX
JKU3HCHHBIX TIJIAHOB; OTHOIIEGHUS K MPOodecCHOHATBHONW JESITeIbHOCTH Kak
BO3MOYKHOCTH YYacTHsl B PEIICHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYJIapCTBEHHBIX,
OOIIeHAITMOHAIBHBIX MPOOIIEM;

— JIOTUYECKOTO MBINIJICHUS: KPUTUYHOCTU (YMEHHE pPacro3HaBaTh JIOTUYECKU
HEKOPPEKTHBIC BBICKA3bIBaHUS), KPEATUBHOCTH (COOCTBEHHAs apryMEHTaIlus,
OTIPOBEP)KCHMS, TOCTAHOBKAa 3amad, (opmynupoBka mpobieM, paboTa HaA
HCCJIEI0BATENLCKUM MPOEKTOM U Jp.).

B MeTranpeaMeTHbIX pe3yjabTarax cOpMHPOBAHHOCTD!

— CIOCOOHOCTH CaMOCTOSITEJIbHO CTaBUTh LIENH y4e€OHOM M HCCIe0BaTebCKOM,
MIPOEKTHOW JIEATENBHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJUPOBAThH U
OIICHUBATh Y4YeOHBIC JIEUCTBHS B COOTBETCTBUU C TIOCTABJICHHON 3amauedl u
YCJIOBUSIMM €€ BBIIIOJIHEHUS,

— YMEHHsI CaMOCTOSITEJIbHO IUIAHUPOBAaTh AJbTEPHATUBHBIE IIYTH JOCTUKEHUS
HeNnei, OCO3HaHHO BbIOMpaTh HambOojee 3(PPEKTUBHBIE CIOCOOBI pEIICHUs
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4;



— YMEHHUS HaXOAUTh HEOOXOAUMYIO HH(OPMAILINIO, KPUTUYECKH OLIEHHWBATH U
UHTEPHPETUPOBATh MH(GOPMAIIMIO B PaA3IMYHBIX MCTOYHHMKAX (B CIPABOYHUKAX,
auteparype, HHTepHeTe), NpeacTaBisiTh HMH(POPMALMIO B pPa3Iu4HONA (popMme
(cioBecHOM, TaOMMYHOM, TpadrIecKol, CUMBOJIMYECKOH ), 00padaThiBaTh, XpaHUTh
U TiepeiaBaTh HH(GOPMAIIMIO B COOTBETCTBHUM C MO3HABATEIHHBIMU UM KOMMYHU-
KaTUBHBIMH 33ja4aMH;

— HAaBBIKOB OCYIIECTBJICHHS TO3HABATEIbHOU, Yy4e€OHO-HCCIIEIOBATEIBCKON MU
MPOEKTHOM JEeSATeNbHOCTH, HAaBBIKOB pa3pelieHUs] MpoOjieM; CHOCOOHOCTH U
TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METOJOB PEIICHHUS MPaKTUYECKUX
3a7a4, TPUMEHEHHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

— yMEHHs TPOIYKTUBHO OOIIAThCA M B3aUMOJEHCTBOBaTH B IpoOIECCe
COBMECTHOH  NI€ATENbHOCTH, YYMUTHIBATh TMO3UIMH  JPYTHX  yYaCTHUKOB
NesATeIbHOCTH, 3()(PEKTUBHO pa3pemiaTh KOH(IUKTHL;

— BIIQJICHUSI SI3BIKOBBIMU CpPEJICTBAMH — YMEHHUS SICHO, JIOTUYHO U TOYHO
u3JlaraTh CBOIO TOUKY 3pEHHS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIC CPE/ICTBA;

— BIIQJICHUs HABbIKAMHM  [I0O3HABATEIILHOM  pedIeKCMU KakK  OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, MX PE3yIbTaTOB H
OCHOBAHM, TPAHUI] CBOETO 3HAHUSI M HE3HAHUS, HOBBIX MO3HABATEIBHBIX 33/1a4y U
CPEICTB UX JOCTH)KCHUS.

B npeamMeTHbIX pe3yJibTaTax c)OPMUPOBAHHOCTD!

— TMpPEACTABJICHUM O MaTeMaTUKE KaK 4YacTH MUPOBOM KyJIbTYPhl U O MECTE
MaT€MaTUKM B COBPEMEHHOM LMBWIM3ALMK, O CHOCO0ax ONUCaHUA Ha
MaTEMaTUYECKOM SI3bIKE SIBJICHUI peaJbHOTO MUPA;

— TMpEeACTaBJICHUH O MaTEMaTUYECKUX TMOHATHSIX KAaK O Ba)KHEUIIUX
MaTEMaTUYECKUX MOJENSIX, MO3BOJISIONIMX ONHUCHIBATh M HW3y4yaThb pa3HbIE
IIPOLIECCHI U SIBJICHUS; IOHUMAHUE BO3MOXXHOCTH aKCMOMATHYECKOT0 MOCTPOEHUS
MaTEMaTU4YECKUX TEOPUM;

— YMEHHI IPUMEHEHHsI METOJOB JI0Ka3aTEIbCTB U AITOPUTMOB PELICHUS; YMEHUS
UX IPUMEHSTh, IPOBOJIUTH TOKA3aTEJIbHBIE PACCYXKICHUS B XO/€ PEIICHU 3a4a4;
— CTaHJApTHBIX TPUEMOB PEILEHUS palOHAIbHBIX M HUPPALUOHAIBHBIX,
MIOKAa3aTeJIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUI W HEPABEHCTB, UX
CUCTEM; HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOKMCKA MyTH PEICHUS U WUTIOCTPALIMU PEIICHHS YPaBHEHUI U HEPABEHCTB;

— yMeHHusi 00OCHOBBIBATH HEOOXOAMMOCTh PACIIMPEHUS] YUCIOBBIX MHOXECTB
(uenble, palMOHAIbHBIE, JEUCTBUTENbHbIC, KOMIUIEKCHBIE YHCIA) B CBSI3U C
pa3BUTHEM anreOpsl (peleHne ypaBHEHH, OCHOBHAsI TeOpeMa anreOphl);

— YMEHUH OIHUCHIBATH KPYr MaTeMaTHYEeCKUX 3a/]ad, IJs pelIeHUsi KOTOPbIX
TpeOyeTcsi BBEJCHUE HOBBIX TMOHSATUM (CTENEHb, apuPMETHUYECKUN KOpEHb,
jgorapum; CHHYC, KOCHMHYC, TaHTEHC, KOTAHI'€HC; AapKCHUHYC, apKKOCHHYC,
apKTaHTeHC,



APKKOTAHTEHC); PeIllaTh MPAKTUYECKUE PACUETHBIC 33J]a4l U3 OKPYKAIOIIEro MUPA,
BKJIIOYAs 337a4M MO COLHAIBHO-3KOHOMUYECKON TEMATHKE, a TAKXKE U3 CMEXHBIX
JTVCLHUILINH;

— yYMEHMH TpPUBOAUTH MNPUMEPHl  peajbHBIX  SBJICHUM  (TpOIECCOB),
KOJIMYECTBEHHBIE XAPAKTEPUCTUKH KOTOPHIX OMUCHIBAIOTCS C MOMOIIbIO (PYHKIUH;
UCIIOJIB30BaTh TOTOBBIE KOMIIBIOTEPHBIE MPOrpamMMbl Il WJUIKOCTpalUU
3aBUCUMOCTEH; OIUCHIBATh CBOMCTBA (YHKIMKA C OMOpoM Ha uX TrpaduKy;
COOTHOCUTh PEAIbHBIE 3aBUCHUMOCTH W3 OKPYXKAIOUIEW XKWU3HU U U3 CMEKHBIX
JTUCITUTUINH C 3JIEMEHTAPHBIMU (DYHKITUSMU, JEJIaTh BBIBOJIBI O CBOMCTBAX TaKHUX
3aBUCUMOCTEH;

— yMEHUM OOBACHITH HAa MPUMEPAX CYTh METOJOB MaTeMaTUYECKOTO aHaIu3a JJIs
ucCleOBaHusl (PYHKUMM W BBIYUCICHUS IUIomaned Guryp, OTrpaHHMYEHHBIX
rpapukamMu  QyHKUUH; OOBACHATH TIE€OMETPUYECKUH U (U3HYECKUH CMBICI
IIPOM3BOJAHOM; II0JIb30BATHCA IIOHATHUEM MPOU3BOJHOM IPU OIMCAHUU CBOWCTB
dynxmi;

— TIIPEACTABJICHUM O IIPOLECCax U SBJICHUAX, HUMEKHOIIUMX BEPOATHOCTHBIN
XapakKkTep, 0 CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUpPE, 00 OCHOBHBIX
MOHATHUAX 3JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHMN HAXOIUTh U OLICHUBATH
BEPOSITHOCTU HACTYIUICHUS COOBITHM B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U
OCHOBHBIE XaPAKTEPUCTUKH CIyYANHBIX BEJINYNH;

— HABBIKOB HCMOJIb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpPaMM MNPH PEUICHUU
3a/1ay;

— TMPEICTaBJICHUN O HEOOXOJAMMOCTH JO0Ka3aTeIbCTB TMPU OOOCHOBAHUU
MAaTEMATUYECKUX YTBEPKICHHUI;

— TMOHATUHHOIO anrapara no OCHOBHBIM pa3/ielaM Kypca MaTeMaTWKHW; 3HAaHUU
OCHOBHBIX TeopeM, (GOpMysl U YMEHHUS HUX NPUMEHATh, YMEHHS JIOKa3bIBaTh
TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a1a4;

— YMEHHUM MOJEIHUPOBATh pEalbHbIE CUTyalMH, HCCIEN0BAaTh IIOCTPOCHHBIE
MOJIEIIA, UHTEPIIPETUPOBATH MTOJYYEHHBIN PE3YJIbTAT;

— TMpeACTaBJICHUN 00 OCHOBHBIX TMOHATHUSX MATEMAaTUYECKOTO aHajiu3a U UX
CBOMCTBax, BIQJCHUE YyMEHUEM XapaKTEpPH30BaTh IOBEJICHUE (PYHKIUH,
WCMOJIb30BaHME TIOJYYECHHBIX 3HAHUW JUIsl OINKCAHUS W aHajdu3a peallbHbIX
3aBUCUMOCTEH;

— YMEHHUM COCTaBJICHUSI BEPOSITHOCTHBIX MOJEJECH MO YCIOBHUIO 33aJayv U
BBIYUCJICHUS BEPOSTHOCTU HACTYIUICHUS COOBITUM, B TOM YHUCJIE C MIPUMECHEHUEM
dbopMysl KOMOWHATOPUKM W  OCHOBHBIX TEOPEM TEOPUU  BEPOSTHOCTEM;
MCCJICIOBAHUS CIIyYaHBIX BEJIMUUH MO UX PACTPEAECTICHHUIO.

COAEPKAHUE YYEBHOI'O ITPEIMETA

YUCJIA 1 YN CJIOBBIE BBIPA’KEHUSA
Kopenp crenmenn N > 1 u ero cpoiictBa. CrTeneHb € palHdOHAIbHBIM
IIOKa3arejleM M ee€ cBoucTBa. lloHATHE O cCTenmeHM ¢ JIEUCTBUTEIBHBIM
noka3areneMm. llonstue norapudma umcna. JlecATMUHBIA W HaTypalbHBIN
Jgorapumbl, YUCIO e. Boruncnenue NecATUYHBIX U HATYPaJIbHBIX JIOTApU(PMOB Ha



KanbKysiTope. Ponbs jorapudmMoB B pacHMpeHHH MPaKTHYECKUX BO3MOXKHOCTEH
€CTECTBEHHBIX HayK. Panuannas wmepa yrna. CHHYC, KOCHHYC, TaHT€HC H
KOTaHTE€HC 4Hclia. APKCHHYC, apKKOCHHYC, apKTaHTEHC, apKKOTAHTCHC YHCIA.
KommutekcHple gncna. Anredpandeckasi, reOMETpUIecKasi U TPUTOHOMETPUIECKas
(GbOpMBI KOMIUIEKCHBIX umcel. JleiicTBUTeNbHAsT W MHHMas YacTh, MOIYJIb H
apryMeHT KOMIUIEKCHOTO uuciia. COnpsbKeHHbIE M pPaBHbIE KOMIUIEKCHBIE YHCTA.
ApudmeTnueckne ACUCTBHA HaJ KOMIUIEKCHBIMH YHCIIaMHd B pPa3HBIX (popmax
3anvcu. Bo3BeaeHne B HATypalbHYIO CTEMEHb KOMIUIEKCHOTO uucia (hopmyna
Myagpa). OcHoBHasi Teopema anreOpsl (0e3 10Ka3aTeIbCTBA).

TOXAECTBEHHBIE IPEOBPA3OBAHUA

MHorouneH ¢ OAHON MepeMeHHOW. JlenuMoCcTh MHOrO4IeHOB. JleneHue
MHOTOWIEHa € OcTaTkoM. llenble KOpHM  MHOTOWIEHOB C  IEJIBIMHU
koappunuentamu. Pemenue nenbix anredpandeckux ypaBHenuil. Cxema ['opHepa.
Teopema be3y. Uucno kopHelt MHOrousieHa. burnom Herotona. CBoiicTBa KOpHEH,
creneHeid u sorapupmoB. [IpeoOpasoBaHMsl BbIpaXKEHHM, COAEpKAIUX KOPHH,
CTETICHHU U JIOTapU(MBI.
OCHOBHBIE ~ TPUIOHOMETPUYECKME  TOXKAECTBA.  POpMyJIbI  IPHUBEACHUS.
[TpeoOpa3oBaHuss TPUTOHOMETPUUECKUX BbIpakeHUH. CHHYC, KOCUHYC U TaHI'€HC
CYMMBI U Pa3HOCTH JBYX yIJoB. Tpuronomerpuyeckue GyHKIUU JIBOHHOTO yTJa.
[IpeoOpa3zoBaHuss CyMM TPUTOHOMETPHUYECKUX (YHKIUHA B MPOU3BEICHUE U
oOpaTHble TIpeoOpa3oBaHusd. BbIipakeHHe TPUTOHOMETPUUYECKHX (YHKIMI yepe3
TAHI€HC MOJOBUHHOTO aprymeHta. lIpeoOpa3oBaHue BbIpaKeHHS, COAEPKALIETO
oOpaTHbIE TPUTOHOMETPHUUYECKHE (PYHKIUU.

YPABHEHUSA U HEPABEHCTBA

Pemenne palMOHAIBHBIX, VppalUOHAIbHBIX, IIOKA3aTENbHBIX,
JorapuMUYECKUX, TPUTOHOMETPUUECKUX YPAaBHEHH U HEPABEHCTB, a TAKXKE UX
cucteM. OCHOBHBIE TPUEMBl PEUIEHUS CHCTEM YpPaBHEHUM: MOJCTAHOBKA,
CJI0’KEHUE, BBEJIICHUE HOBBIX I[IEPEMEHHBIX, YMHOXXECHUE U [EJIIEHUE OJHOTO
YPaBHEHHUSI CUCTEMBI Ha JIpyroe. PaBHOCHMIIBHOCTh ypaBHEHUMN, HEPABEHCTB U HX
cucteM. PemieHne cucrteM ypaBHEHUN C IByMsI HEM3BECTHbIMU. PemieHue cucrem
HEPABEHCTB C OJHOW HEU3BECTHOM.
Hcnonb3oBaHue CBOMCTB M TrpaduKOB (PYHKUMH MpU PELICHWW YpaBHEHUH U
HepaBeHCTB. Meroa uHTEepBaiioB. M300pakeHHMEe Ha KOOPJAWHATHOW IIJIOCKOCTHU
MHOJKECTBA PELICHWN YpaBHEHMI, HEPABEHCTB C JBYMSI MEPEMEHHBIMU U HX
CHUCTEM.
[IpumeHeHne MaTeMaTUYeCKUX METOJOB JJISI PEIICHUS COJCPKATEIbHBIX 3a7a4 U3
pa3IMYHBIX O0jacTed HayKW W MpakTuku. WHTepriperanus pe3yiabTara, yder
pEaIbHBIX OTPAHUYCHUMN.

®YHKIUN
[lonstue pynkumnu. O6nacte onpeaeneHuss U obnacTb 3HaueHui. ['paduk
¢bynkun. [loctpoenue rpadukoB QyHKIMIA, 3aIaHHBIX Pa3IMYHBIMH CIIOCOOAMHU.
CpoiicTBa (QyHKIMI: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTh, MEPUOJUYHOCTD,



OrpaHU4YeHHOCTh. [IpoMexxyTku Bo3pacTaHusi M yObIBaHHs, HauOoOJbIIee WU
HauMeHbllee 3HaueHUs: QyHKIUU. [Ipumepbl QpyHKIMOHANBHBIX 3aBUCUMOCTEH B
peasbHBIX Tpoueccax U sBieHusAx. CroxHas ¢(yHKuus. B3anMHO oOpaTHBIE
bynkuuu. O6macTh ompeneraeHUuss U 00JIacTb 3HAUYCHUUW OOpaTHOM (yHKIUU.
I'paduku B3auMHO 0OpaTtHBIX (yHKUMK. Haxoxnenue ¢yHKkIuM, oOpaTHON
naHHou. [IpeoOpa3oBaHusi TpauKOB: COBUT U PACTSIKEHUE BJOJIb OCEH
KOOpAMHAT, CUMMETPHUs OTHOCHUTEIBHO OCEM KOOpAMHAT, Hayajda KOOPAMWHAT U
npsiMoit Y = X. JIuneiiHasa u kBaapaTuuHas QyHKUMU, GYHKIHUSA Y = , UX CBOMCTBA U
rpajuxu. ['padpuk apoOHO-nmuHenHOW ¢GyHKIMU. CTeneHHas QYHKIUS C
HaTypaJIbHBIM TIOKa3aTeneM, (QyHKUOuMs Y = , HX CBOiicTBAa W TpauKu.
TpuronomeTtpuyeckue (QyHKIHMHA, HX CBOWCTBA M TpaduKH, MNEPUOJUYHOCTD,
OCHOBHOHM Tmepuosl. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMHU, UX CBOWCTBA H
rpaduku. [lokazarenbHas u Jorapupmuueckas GyHKINUN, UX CBOMCTBA U rpauKH.

IMPEAEJI U HEITPEPBIBHOCTDb ®YHKIINN

[lonsiTue o HempephlBHOCTH (QYHKIMH. Teopema O MNPOMEKYTOUHOM
3HaueHu QyHkuuu. [lonstue o npenene ¢pynkuuu. llpenen pyHkunu B Touke u
Ha OECKOHEYHOCTH.

IMPOU3BO/JIHASA

[Tonsitue o kacareiabHOW K Trpaduky (QyHKIMU. YpaBHEHHE KacaTeIbHOM.
Onpenenenue NOpou3BOAHOM. ['eomeTpuueckuii W (QPU3MYECKHA  CMBICIHBI
npousBoaHou. I[IpousBoaHas creneHHOW (yHKIMU. MeTon MaTeMaTUYeCKON
uHAYKIuU. [Tpor3BoAHbIE CyMMBI, PA3HOCTH, IPOU3BEACHHUS U YACTHOTO (PYHKIUH.
[Ipou3BoAHBIE OCHOBHBIX 3JIEMEHTApHBIX (QYyHKOUH. [lpousBogHas ClI0XKHOU
¢bynkunu. IlponsBogHas HesBHOW (yHKuuH. IIpom3BonHas oOpaTHOW (PyHKUUU.
Bropas mnpousBonHas, e€e reoMeTpuyeckuil u Qusnyeckuii cmbicia. Teopema
Jlarpanmxka. IlpuMmeHeHHe mEepBOM M BTOPOM MPOU3BOJIHBIX K MCCICAOBAHUIO
GyHKIIUU U TTIOCTPOEHUIO €€ rpaduka.

HuddepenimansHoe YpaBHEHHE rapMOHUYECKUX KOJICOaHMIA.
Hcnonb30BaHne NpoOU3BOJIHON NPU PELIEHUHM YPAaBHEHUM M HEPABEHCTB. PelieHue
TEKCTOBBIX 3aJ]a4 Ha HAXO0KJ€HNE HauOOJBbIINX U HAUMEHBLINX 3HAYCHUI.

HHTEI'PAJI
Ilmomans KpuBONMHEWHOW Tpameuuu. MVHTerpan kak mOpenen CyMMBI.
[TepBooOpaznas. IlepBooOpa3Hbie OCHOBHBIX 3jeMeHTapHbIX (GyHKuui. [IpaBuia
BbIuMclieHuss TnepBooOpasHbix. ®dopmyna Herorona—Jleiionuna. [Ipumepst
MPUMEHEHUSI MHTErpaja B GU3UKE U TEOMETPHUHU.

BEPOATHOCTDb U CTATUCTHUKA
[IpencraBieHre AaHHBIX, MX YHCJIOBBIE XapaKTEPUCTUKU. Tabmuubel u
nuarpammbl. CiydaiiHblii BeIOOp. MHTEpnpeTausi CTaTUCTUYECKUX AaHHBIX U UX
xapaktepucTuk. CiydaiiHoe coObITHE U BEPOATHOCTH. BhIunciieHne BeposSTHOCTEN.
[lepeGop BapumaHTOB U  d3JIEMEHThl KOMOMHAaTopuku (popmysnsl  ymcna
MEPECTaHOBOK, Pa3MEIICHUN U codyeTaHuW 31eMeHToB). Mcnbitanus bepnyiu.
CrnyyaliHble BEJIMYMHBI M MX XapakTepUCTUKU. YacToTa W BEpPOSTHOCTb. 3aKOH



Oonpmmx yucen. OLeHKa BEpOSTHOCTEH HACTYIUIEHUS COOBITUH B MPOCTEHIINX
IIPAaKTUYECKUX CUTYALMIX

I'EOMETPHUA HA IIVNIOCKOCTH

Tpeyronbauk. CBONCTBO OHCCEKTpPHUCHI yIiia TpeyrojibHUKA. PelieHue
TPEYroJIbHUKOB. BblunciieHne OucceKTpuc, MeuaH, BbICOT, paJuyCcOB BIIMCAHHON
U OIMCAaHHOM OKpY)KHOCTEH. POpMyIbl IUIOIIAAN TPEyroibHUKA. Brrancienue
YIJIOB C BEPLIMHOM BHYTPH M BHE Kpyra, yroa MEXIy XOpAOM M KacaTeJIbHOU.
Teopema 0 Mpou3BENEHUN OTPE3KOB XOpA. Teopema 0 KacaTeabHOW M CEKYIICH.
Teopema 0 cymMe KBaAparoB CTOPOH M JWAaroHajJed IapajienorpaMmma.
BnricanHble M1 ONMCaHHBIE MHOTOYTOJIbHUKH. CBOWMCTBA U MPU3HAKK BIIMCAHHBIX U
OMMCAHHBIX YETHIPEXYTrOJbHUKOB. ['eoMeTpuueckue mecta Touek. Teopema UeBbl u
Munenas. Kpusbie BTOporo nopsjka.

HPAMBIE U IIVTOCKOCTH B ITPOCTPAHCTBE

OcCHOBHBIE  TOHSTUSA  CTEPEOMETpUU  (TOYKA, TMpsAMas, IJIOCKOCTb,
npoctpaHcTBO). lloHatne 00  aKCMOMAaTHYECKOM  CIOCO0E€  MOCTPOCHUS
reoMmerpun.llepecekaroniuecs, napauiesbHble U CKPEIIMBAOLIMECS NPsIMbIE. YTOII
MEXIy MNpAMbIMH B  mpocTpaHcTBe.  [lepNeHANKYISIPHOCTh  MPSMBIX.
[TapannenbHOCTh M MNEPHEHAUKYJISIPHOCTh MPSMOW M IUIOCKOCTH, NPU3HAKUA U
cBoiicTBa. TeopeMa o Tpex nepneHAuKyIsipax. [lepneHauKyisp ¥ HaKJIOHHasA K
TJIOCKOCTH. YTOJI MEXIY IPSAMOU U TIIIOCKOCTBIO.
[TapaiuienIbHOCTh TUIOCKOCTEW, MEPNEHAUKYISIPHOCTh IJIOCKOCTEH, TMPU3HAKUA H
CBOMCTBA. /[ByrpaHHbIN yroJ, JUHEWHBIA YTOJl ABYTPAHHOTrO yria. PaccTtosHus ot
TOYKM J0 TJIOCKOCTH. PaccTossHue OT mpsMou 10 IIOCKOCTH. PaccrosHue mexmay
MapAJJICTbHBIMU  IUIOCKOCTAMHU.  PaccrosHMe  MexXAy  CKpEIIMBAIOIIAMUCS
MPSIMBIMH.
[TapannensHoe npoekTupoBaHue. OpToroHanabHOe NpoekTUpoBaHue. llnomans
OpPTOTOHAIBHOM MPOEKIIMM MHOTOYTroJibHUKA. M300paskeHne MpoCTpaHCTBEHHBIX
¢buryp. LlenTpanbHOE TPOESKTUPOBAHHUE.

MHOI'OI'PAHHUKH

Bepiunsl, pebpa, rpanu MHOrorpanHuka. Pazseptka. MHOTOrpaHHbBIC YTIIBI.
Boinyknbsie MHOrorpannuku. Teopema Ditnepa. [Ipu3ma, ee ocHoBaHus, OOKOBbBIE
pebpa, BbicoTa, O0KOBas MOBEpXHOCTh. [IpsiMas u HakioHHas npusma. [IpaBunpHas
npusma. [lapamnenenunen. Ky6. Ilupammpma, ee ocHoBaHue, OOKOBBIE pebpa,
BBICOTA, OOKOBasi MOBEPXHOCTh. TpeyronpHas nupamuga. [IpaBuibHas nupaMua.
VYceuennas nupamuga. CuMmmeTrpuud B KyOe, B Hapajiesienunene, B NpU3ME U
nupamuze.
[ToHsiTHE O CHMMETPUH B MPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBAsI, 3€pPKaIbHAas).

Ceuenuss MHororpanHukoB. Iloctpoenue ceuennii. IlpencraBienue o
IPABUJIbHBIX MHOTOTPaHHHUKAX (TETpa’ap, KyO, OKTa3p, AOJAEKadAP U UKOCASIP).

METO/J KOOPAUHAT B ITPOCTPAHCTBE



[IpssMmoyrosibHast cuUcCTEMa KOOPAMHAT B TpOCTpaHCTBE. JlekapToBBI
KOOpAMHATEI B TpocTpancTBe. Dopmyrna paccTOSHUS MEXKAY ABYMs TOYKaMHU.
YpaHenwust cepsl U TIOCKOCTH. DopMyIia pacCTOSIHHSI OT TOYKH JI0 TUIOCKOCTH.
BekTopel. Moayne BekTopa. PaBeHcTBO BekTOpoB. CJ0KE€HHE BEKTOPOB U
YMHOXXEHHE BEKTOpa Ha YHCII0. YTOJI MEXIy BekTopamu. KoopauHaTel BEKTOpA.
CkansipHoe mnpousBeieHHEe BeKTOpoB. KosummHeapHble BeKTOpbl. PasnokeHue
BEKTOpa IO JABYM HEKOJUIMHEApPHBIM BeKTopaM. KoMIutaHapHbIe BEKTOPBI.
Paznoxenue 1Mo TpeM HEKOMIUTAHApHBIM BekTOpaM. CKalsipHOE MPOM3BEICHUE
BEKTOPOB. YpaBHEHHE IUIOCKOCTU. PemieHue 3agad reoMeTpUH KOOPAWHATHO-
BEKTOPHBIM criocoOoM. JIBuxkenus. [IpeoOpazoBanue mogodus.

TEJIA BPAILIEHUSA

[Tonarne nunmmnaapa. [lnomans noBepxHoctn nuiauHapa. llonstue koHyca.
[Tnomanp moBepxHOCTH KOHyca. YcedeHHbIH koHyc. Cdepa u map. YpaBHeHHE
cdepsl. B3anmHoe pacnonoxeHue cepsl U miockocTi. KacaTenbHas miIockocTh K
chepe. [Tnomans chepsl.

OBBEMBI TEJI

O0beM mpaAMoOyToIbHOTO Mapajuienenurnena. O0bemMbl MPSMON MPU3MBI U
munHApa. O0beMbl HAKJIOHHOM MpPU3MBI, MUpPaMUbl U KoHyca. O0BbeM miapa u
wiomaap cdeppl. OOBEMBI MIAPOBOIO CErMEHTA, LIAPOBOTO CJIOS U IIAPOBOTO
CEKTOpa.

MATEMATHUKA B UCTOPUYECKOM PA3SBUTUU

HUctopusti pa3BuTug TOHATUS YMCIA: KOMIUIEKCHBIE YHCJA, KOPHM N-i
creneHu. Mcropus Bompoca O HaxOXA€HHH (OpPMYJT KOpHEW anredpandyecKux
ypaBHenuii. ®opmynsl Kapaano. OcHoBHas Teopema anredpol. ictopus pa3BuTus
anreopel: H. AGens, D. besy, K. TI'aycc, V. I'opuep, H. Tapranes, I1. ®epma, C.
®eppo. HMcropusa Bompoca 0 HAXO0XKICHUM KOMIUIEKCHBIX KOPHEW KBaJpaTHBIX U
Kyouueckux ypaBuenuii: [x. Kapnano, A.Myasp.
Uctopus pazButuss maremarmueckoro ananusa: JI. Komm, JI. Kponekep, U.
Kemnep, W. Heroron, I'. JleiiOuun. Wcrtopus pasButus mnorapudpmMoB U
norapupmuueckux tadmui;: U. bropru, JI. Henep, I'. bpurc, A. Bmakk. Wctopus
Pa3BUTHUSL U3MEPEHUS YIJVIOB, €IWHUI] UX U3MEpeHUs. Pa3BuTue MareMaTU4eCcKOU
noruku: Y. [Tupc, @. Opure, [Ix. Benn.
Hcropus pazButus Teopum BepossTHOCTEN U ctatucTuku: I1. ®epma, X. ['rolreHc,
. bepuymmn, I1. Jlarnac, I1. JI. YeOwimies, . HetoToH.

3aK/JII0YuTeIbHOE IMOBTOPCHHUE IIPH MOATOTOBKE K HTOTrOBOM arrecranmum

Temarnyeckoe NJIAaHUPOBAHUE

Ne Tema KosnuecTBo 4yacoB
10 kaace
[ToBTOpenue kypca anreOpsl U reomeTpun 7-9 9
KJIACCOB




JlelicTBUTEIbHBIC YHCIIa 18
BBenenue. AKCHOMBI CTEPEOMETPUM U UX 4
CJIEJICTBHUSI

CrenenHas QyHKIMSA 15
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN 16
[TokazarenpHast QyHKIHS 14
IleprieHIMKYISIPHOCTD NPSIMBIX U INIOCKOCTEN 17
Jlorapudmuueckas GyHKIus 19
MHoOrorpaHHUKH 14
Tpuronomerpuueckue GOpMyIIbI 28
BekTopsl B MpOCTpaHCTBE 6
TpuronomeTpruyeckne ypaBHEHUS 18
HekoTopsie cBeieHNs U3 TNIaHUMETPUN 6
IToBTOpenue kypca 10 kiacca 16

11 kaace

IToBTopenue kypca 10 knacca 11
Tpuronomerpruyeckne QyHKIIUU 20
Meton KOOpIMHAT B IPOCTPAHCTBE 15
[TpousBoHas ¥ €€ reoOMeTPUYECKUN CMBICH 20
Tena BpaieHus 16
[IpuMeHeHne MPOU3BOIHON K UCCIIEA0BAHUIO 18
byHKIMI

WNHuTterpan 17
OO6BEMBI TEN 17
KowmruiekcHbie uncia 11
KomOunaropuka 13
DJIEMEHTBI TEOPUU BEPOATHOCTEM 13
Crartuctuka 9
Htorosoe noBropeHue 24

Y4eOHO-MeTOoAMYeCKOEe U MATEPHUATIbHO-TEXHUYECKOE
o0ecrneyeHue 00pa3oBaTeJIbHOIO MpoIecca.

HI.A. AmumoB, FO.M.Komsirun u ap. ®I'OC MaremaTtuka: anrebpa M Havala
MaTEMaTUYeCKOro aHalu3a, reoMeTpus. Anredpa M Hayajga MaTEeMaTHYECKOTO
ananmm3a 10-11 wmaccel . Y4eOHHMK i 0011e00pa30BaTEIbHBIX OpPTaHU3AIUH.
bazoBsiit 1 yriay0iaeHHbI ypoBHU. PekoMeHn0BaHO MUHHUCTEPCTBOM 00pa30BaHUs
u Hayku Poccuiickoit @enepannu. 3-e uzganue Mocksa «IIpocsemenue» 2017

['eometpus, yueb. mist 10-11 kn./ JI.C. Atanacsan, B.®. byry3os, C.b. Kagomiies u
Ap.




3uB B.I'. 'eomerpus: [{unaktuyeckue marepuansl ais 10 knacca/ b.I'. 3us, B.M.
Meinep.

3uB b.I'. 'eomeTpus: dunakruaeckue matepuansl 11 11 kimacca/ b.I'. 3uB, B.M.
Meinep.

Nzyuyenue reomerpuu B 10-11 kitaccax: MeToauuecKkre peKOMEHIAlUU: KH. JIJIs
yuurenst/ C.M. Caaksn, B.®. byty30B.

CwmupnoB B.A. [Tnanumetpust: nmocooue s noarotorku k EI'9/ IMox pen. U.B.
SAmenko u A.B. CemeHoBa.

CwmupnoB B.A. Ctepeomerpusti: mocodue anst noarorosku k EI'D/ Ilox pen. U.B.
SAmenko u A.B. CemeHoBa.

CvupuoB B.A. EI'D. Marematuka. 3amaua C2. 'eomerpusi. Ctepeomerpust./Ilox
pen. A.JI. CemenoBa u 1.B. SAmenko.

[I'opaun P.K. EI'D. Matemaruka. 3agaua C4. I'eomerpus. [Inanumerpus./Ilox pen.
A.JI. Cemenona u U.B. fumenko.

CD-ROM «Marematuka. 5S—11 kimaccor>.

CD-ROM <«TloarotoBka k EI'3 mo maremaruke>>.

DIeKTPOHHOE MOCcoOue.

CD-ROM «Amnrebpa. I'paduku hyHKImii>>.

CD-ROM «HcTopus MaTeMaTuKu >

[lepcoHanbHBIN KOMIBIOTED C IPUHTEPOM.

MynbTUMEIUATPOCKTOP C SKPAHOM WJIM UHTEPAKTUBHAS TOCKA.



