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MNOSACHUTEJIBHAS 3AIIMCKA

PaGoyas mporpamma y4deOHOro Kkypca «Martemaruka» 0a30BOTO  YpOBHS  JUis
oOyuaromuxcss 11 kmacca paszpaborana Ha ocHOBe @enepaibHOrO TroCyJapCTBEHHOTO
00pa30BaTEeNILHOTO CTAaHIApTa CpeaHero oomero oOpa3oBaHHs, C YY4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEAbABIAEMbIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, M TpaauLuil
poccuiickoro oOpaszoBanus. Peanuzanms nporpamMmbl 00eCTICUMBAET OBJAJCHUE KIIFOUEBBIMHU
KOMIICTCHUOUAMHU, COCTABJIAIONIMMU OCHOBY JIA CaMOPa3BUTUA W HCHPCPBIBHOI'O O6p330BaHI/I$I,
[[EJIOCTHOCTh  OOMLIEKYIbTYPHOTO, JIMYHOCTHOTO U IMO3HABATEIBHOTO PAa3BUTHS JIMYHOCTU
00yJaronuxcs.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTHYECKOrO aHalu3a» SIBISIETCS OAHMM W3 Haumbosee
3HaYMMBIX B IMPOTpaMMe CTapIieil IIKOJbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUYnBaeT
WHCTPYMEHTAIBHYIO 0a3y /sl HM3y4YeHHUs BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE M aOCTPaKTHOE MBINUICHHE YYalluxcsi Ha YypOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCcOB MH(POPMATHKH, 00IIECTBO3HAHUS, HICTOPUHU, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamnrecs OBJIaJeBal0T YHUBEPCATHHBIM SI36IKOM COBPEMEHHOW HAYKH,
KoTOopast GopMyIHpyeT CBOM AOCTIKEHHSI B MaTeMaTHIeCKo# (opme.

Kypc «Anrebpa u Hayajna MaTeMaTHYeCKOrO aHaJIM3a» 3aKJIaJbIBa€T OCHOBY s
YCIEIIHOTO OBJAJEHUSl 3aKOHAMU (U3UKU, XUMHH, OWOJOTMM, TOHHUMAaHHUS OCHOBHBIX
TEHJCHIIMI SKOHOMHUKH U OOIIECTBEHHOM >KHU3HHU, MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX
UU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh HX B MOBCEAHEBHOMU
XKU3HU. B TOoXe Bpems oBianeHue aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMH MaTeMaTUYECKUMU
KOHCTPYKIUSIMUA Pa3BHBACT YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEP)KICHHS, HCIIOIh30BaTh O00OOIICHHE W KOHKPETH3allMI0, abCTparupoBaHWE W aHAJIOTHIO,
dbopMupyeT KpeaTMBHOE M KpUTHUECKOe MblluieHHe. B xone u3ydenus anredOpsl U Hayanl
MaTeMaTHYeCKOro aHaliu3a B CTapuieil IIKOJe ydalludecsl MOJy4daloT HOBBIM ONIBIT pelIeHus
MPUKIAIHBIX 337a4, CAMOCTOSITENLHOTO TOCTPOCHHSI MAaTeMaTHYeCKHMX MOJIeNel peanbHbIX
CUTyalluli ¥  MHTEpPIpeTallud T[OJYYEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMepamMu
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpUpOJie, HAyKe M B MCKYCCTBE, C BBIJAIONIMMUCS
MaTeMaTHYEeCKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc oOnanaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHBI MaTepuai, CoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak © dYepe3 cnenupuky yueOHOM JesATeNbHOCTH, TpeOyrolel CcaMOCTOsITENbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBbHOW KOHIIGHTpAllMM BHUMAaHUS M OTBETCTBEHHOCTH 3a
MOJTy4EeHHBIH pe3ynbTar.

B ocHoBe meronuku oOyueHus anreOpe M HadalaM MaTeMaTHYEeCKOTO aHalu3a JIKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» BKJIIOYAET CIECAYIOIINe
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna u BbluucieHus», «OyHKuMH U rpadukm,
«YpaBHEHUS M HEpaBeHCTBay, «Hauana MmaTeMaTuueckoro aHaiausa», «[lapaaienbHoOCTh MpsIMBIX
U MIocKocTely. «lleprneHauKyIsipHOCTh MI0CKOCTeW», «MHOrorpaHHUKN», «MeToa KoopAuHaAT
B MpocTpaHcTBe», «Tema Bpamenus», «OO0bEMBI Tem». Bce OCHOBHBIE COJep)KaTeNbHO-
METOJMYECKUE JMHUM H3Y4YaloTCsl Ha MPOTSKEHUWH JBYX JIeT OOydeHHsl B CTaplleil IIKoe,
€CTECTBEHHO JOMOJHSASA APYT IpYra U MOCTENEHHO HACHIIAsACh HOBBIMH TEMaMU U Pa3JiellaMu.



JlaHHBI Kypc SBJISIETCS HMHTEIPAaTHBHBIM, IIOCKOJBbKY OOBEIUHSET B cebe coaepikaHue
HECKOJIbKUX MaTeMaTHYECKUX AUCIUIUINH: anredpa, TPUTOHOMETPHs, MaTeMaTHYECKHI aHaIu3,
Teopusi MHOXKeCTB W 1p. [lo mMepe TOro kak ywamiuecs OBIIAJEBalOT BcE OoJiee IHUPOKUM
MaTeMaTUYEeCKUM allllapaToM, y HHUX MOCIEIOBATEIbHO (DOPMUPYETCS U COBEPLICHCTBYETCS
YMEHHE CTPOUTh MAaTeMaTUYECKYI0 MOJEIb pEalbHOM CUTyallUd, [PUMEHATh 3HaAHMUS,
IIOJIyueHHblE B Kypce «AnreOpa M Hadajga MaTeMAaTUYECKOTO aHalu3a», s peLIeHUs
CaMOCTOSITEIBHO CPOPMYIMPOBAHHONW MaTEeMAaTHYECKOW 3aladyd, a 3aTeM HHTEPIPETHPOBATH
IIOJIY4EHHBIN pe3yibTart.

CopepxarenpHo-MeToAMYecKass  JUHMS — «YUucma W BBIUMCIIEHHS» — 3aBepIlaeT
(opMHpOBaHHE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HAayaTo B
OCHOBHOI mikosie. B crapmeil mkose ocoboe BHUMaHUE yaensercs GOpMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTENIbHBIX HaBBIKOB, BKJIIOYAIOIIMX B CE0S HCIIOJIB30BAaHUE Pa3IMUHBIX (popMm 3amucu
NEUCTBUTENBHOTO YHCJIa, YMEHHME pAalMOHAJbHO BBINOJHATH JEUCTBUSI C HUMH, J€aTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOyuaromuecs TMOMY4al0T HAaBBIKM HPUOIMKEHHBIX
BBIYUCJICHUH, BBITIOJHEHUS JEWCTBUM C 4YHMCIaMU, 3alUMCAaHHBIMU B CTaHIAPTHOW Qopme,
WCIOJIb30BAHUS MaTEMaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BHIPAKEHUH.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» peallu3yeTcsi Ha MPOTSHKEHWU BCEro oOydeHus B
CTaplied NIKOJE, IOCKOJbKY B KaXJIOM pas3felie IporpaMMbl MPETyCMOTPEHO pelIeHUe
COOTBETCTBYIOIINX 3a/a4. OOyuaroluecs: OBJIaIeBaIOT Pa3IMYHBIMU METOIaMU PELIECHUS 1IEIbIX,
palOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX, JOTAPU(PMUIECKUX U TPUTOHOMETPUUECKHUX
YPaBHEHUI, HEPABEHCTB U MX CUCTEM. [lomydeHHbIE YMEHUS HCIOIb3YIOTCS MPH UCCIEIOBAHUN
(GYHKIMI ¢ TOMOUIBIO MPOU3BOJHOM, pElIeHUH MPHUKIAIHBIX 33/Ja4 W 3a/ad Ha HaX0XKJeHue
HauOOJBIINX U HAUMEHBIINX 3HaueHui QyHkiuu. [lanHas copep)karenbHas JTMHUS BKIIIOYAET B
cedst Takke (GOPMHUPOBAHME YMEHHUW BBITIOJHATH pacd€Tsl 1Mo QopMyliaMm, MpeoOpa3oBaHUs
LEbIX, PAlMOHAIBHBIX, UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKkxKe
BBIPKEHUH, cOoJepKalluX CTeneHu U jorapu@mbl. brarogaps uzydeHuio anredpandeckoro
MaTtepuasa MPoUCXOAUT JaibHeHllee pa3BUTHE ATOPUTMHUUECKOTO U aOCTPAKTHOTO MBIILICHUS
yyaimxcs, (QOpPMUPYIOTCS HaBBIKM JEIyKTHUBHBIX PacCyXACHUN, pabOThl C CHMBOJIbHBIMU
dbopmamu, mpencTaBICHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3ppexTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUs] MPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33Ja4, HarJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-meToanueckass JTUHUS «DyHKIUU U TpaduKm» TECHO MEpeIuieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KAaKOM-TO CMBbICIE 3a1aéT MOCIEI0BaTENbHOCTD
U3ydYeHHUs Marepuana. V3ydeHue CTENeHHOM, TMoKa3aTeNbHOH, JorapupMuveckon u
TPUTOHOMETPUYECKUX (PYHKUMN, HX CBOMCTB M TpaduKOB, HCHOIb30BaHME (GYHKIMHA s
pelieHus 3aJad U3 APYruX Y4eOHBIX NPEIMETOB M pEalbHON >KM3HM TECHO CBSI3aHO Kak C
MaTeMaTHYeCKUM aHAIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom GombIoe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMyTaMU 3aBHCHUMOCTH MEXIY
pa3IUYHBIMU BETUYMHAMH, HCCIEIOBaTh INONy4YeHHbIE (YHKIMU, CTPOUTh HX TpaduKH.
Marepuan »TOM coAep)KaTeIbHON JIMHUM HAleJIeH Ha pa3BUTHE YMEHHUM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKAaTh 3aBHUCHMOCTH MEXKAY BeIHMUYMHAMU B  pPa3Iu4yHOW  Qopme:
aHaIMTUYeCKO, rpaduueckod u cioBecHOH. Ero wu3ydeHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIHOCOOHOCTM K  00OOLIEHHIO M KOHKpETH3alluu,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHusl «Hadana mMaTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYLIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33724, JOCTYIHBIX 00y4Jarouumcs, y



KOTOPBIX MOSIBIISIETCS BO3MOKHOCTD UCCIIEAOBATh M CTPOUTH Ipaduku PyHKIMNA, ONPEaeTsaTh UX
HaI/I6OJ'IbH_II/IC WU HAUMCHBIIHNEC 3HAYCHU, BBIUHUCIIATH ILIOIIAAN (1)I/II‘yp n O6’béMBI TCJI, HAXOJUTb
CKOPOCTH U YCKOpEHHs TpoleccoB. JlaHHas cojaepKarenbHash JWUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIIOCTPOCHUA MATCMATHYCCKUX MOI[GHGfI PCAJIbHBIX CHTyaHI/Iﬁ, HaXO0XKIACHUA
HaWJIydmero peuicHusA B IPHUKIAAHBIX, B TOM YHCJIC COHOHWAJIBbHO-DKOHOMHNYCCKHX, 3ajadax.
3HaKOMCTBO C OCHOBAaMH MAaTE€MaTHUYECKOTO aHalM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(OopMaIIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHHUI pacro3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHUKE W HCKyccTBe. OOydarommuecs y3HAIT O
BBLJAIOIUXCA pE3yJjibTaTaxX, IMOJYYCHHBIX B XOJ€ pPAa3BUTUA MATEMATHUKKU KaK HAYKHM, U HX
aBTOpax.

CopepxaTenbHO-METOAMYECKast TUHUS «MHOXKECTBA ¥ JIOTHKA» B OCHOBHOM TIOCBSIIIICHA
OJICMCHTaM TCOPUH MHOXKECTB. TeopeTI/IKO-MHO)K€CTBeHHI)IC MMpEACTaBJICHUA IPOHU3BIBAIOT BECH
KypcC LIKOJIbHOW MaTeMaTHKU W MpeiaraloT Haubosee YHUBEPCATIbHBIN SI3bIK, 00bEINHSAIOIIUI
BCC pa3aciibl MaT€éMaTuKu U eé HpI/IHO)KeHI/II\/'I, OHH CBA3BIBAIOT pPa3HbIC MATCMATHUYCCKUC
AJUCHUIINIMHBI B C€JIHWHOC IICJIOC. HOSTOMY BaXXHO OaTb BO3MOXHOCTH HIKOJBbHUKY IMOHUMATH
TeOpeTI/IKO-MHO)KeCTBeHHBII\/'I SA3BIK COBpeMeHHOfI MaT€éMaTuKu MW MUCIOJIb30BaTh €10 JId
BBIPAXKCHHA CBOUX MEICJIEH.

B kypce «Anrebpa u Havasa MaTEeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKe OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKH IOCTPOCHUS
MOJIeIIeH pealbHBIX CUTYallni, UCCIICIOBAHMS STUX MOJEJCH ¢ MMOMOIIBIO arapara aireOpbl 1
MaTEeMaTUYEeCKOTO aHajdM3a W WHTEPIPETAllud TIOJYYECHHBIX pe3yabTaToB. Takue 3amaHus
BIUICTEHBI B K&XIBIH W3 pa3/ielioB MPOTPaMMBI, MMOCKOJIBKY BECh MaTephall Kypca IIHPOKO
UCTIONB3YEeTCS ISl PEIICHHS TPUKIATHBIX 3a/1a4. [Ipy pemeHnn pealbHbIX MPAaKTHYEeCKUX 33134
yualipecss — pa3BHBAlOT  HAONIONATENBHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, 0000IaTh W KOHKPETH3WPOBATh IMPOOIIEMY.
JleaTenbHOCTh TIO0 (OPMHPOBAHUIO HABBIKOB DPEIICHHS NPUKIATHBIX 3a7ad OpraHu3yeTcs B
nporecce U3y4eHHs BCeX TeM Kypca «Airedpa 1 Havaia MaTeMaTHYECKOTO aHAIIN3ay.

BaxkHOCTh yueOHOro Kypca TIeOMETpHM Ha YpOBHE CpenHero oomero o0Opa3oBaHUA
00yCJIOB/I€Ha MPAKTUUECKOW 3HAYMMOCTBIO METANpPEeAMETHBIX M IPEIMETHBIX Pe3y/IbTaTOB
00yueHuUs! TeOMETPUH B HANPABJICHUH JTUIHOCTHOTO Pa3BUTUS 00ydaromuxcs, GOpMUpPOBaHUSA
(GYHKIMOHAIBHOW MaTeMaTH4eCKOl I'paMOTHOCTH, H3YYCHUS APYTUX Y4eOHBIX AUCLUILIIMH.
PasButue y oOyuaromuxcs HpPaBWIbHBIX IPEACTABICHUN O CYIIHOCTH M INPOHCXOXKACHUU
reOMEeTPUYECKUX a0CTPaKIMi, COOTHOIICHUH PEaIbHOTO U HJICATbHOT0, XapaKTepe OTPaskeHUS
MaTeMaTHYEeCKOH HayKOH SBJICHHI U MPOLECCOB PEalbHOr0 MUpPA, MECTE T€OMETPHU B CHUCTEME
HayK M pPOJIX MaTeMaTHYECKOrO MOJEIMPOBAHMS B HAyYHOM IIO3HAHUM M B IPAKTHKE
CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS y4YallMXCsA, a TaKKe KadyecTB
MBIIIIEHUS, HEOOXOUMBIX [UIS aJJallTallui B COBPEMEHHOM OOLIECTBE.

I'eomeTpust sBigeTCs OAHUM U3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHEro OOLIEro
00pa3oBaHus, TaK KaKk 00eCHeYrBaeT BO3MOXKHOCTb M3Y4€HMs KaK JUCLUILUIUH €CTECTBEHHO-
HAy4YHOU HANpaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MblIIeHUE, GOPMUPYEMOE NPU U3YUEHHU OOY4YalOIUMUCSA MOHSATUIHHBIX OCHOB
TE€OMETPUM U MOCTPOECHHM ILIENOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE PpEIICHHS
reOMETPUYECKUX 337ad, YMEHHUE BBIIBUraTb U OIPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl MIPU pEIeHUH 3a/1ad €CTECTBEHHO-HAyYHOTrO LUKJIA, B YaCTHOCTU M3 Kypca
busuky.



YMeHrne OpUEeHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO POJIb BO BCEX 00JacTAX
NeATeNbHOCTH YenoBeka. OpHueHTalus YeIoBeKa BO BpEMEHHU U MPOCTPAHCTBE — HE0OX0AUMOe
yCIOBHE €ro CONHaNbHOrO ObITHs, (opMa OTPaKEHUS OKPYXKAIOMIEro MHpa, YCIOBHE
YCIIEIIHOTO TO3HAaHWS M aKTUBHOTO MpeoOpa3oBaHusi nedcTBUTENbHOCTH. OnepupoBaHHe
IIPOCTPAHCTBEHHBIMH  00pa3aMu OObEIUHSET pa3Hble BUAbBl Y4€OHOW U  TPYyAOBOHU
NEATENbHOCTH, SIBISICTCS OJHUM M3 MPO(PECCHOHATBHO BAXKHBIX KaYeCTB, MOATOMY aKTyalbHA
3agada (POPMUPOBAHUS Y OOYUAIOIIUXCS POCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUICHUST — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTrOTOBKE K IPAKTHYECKOM
JEATETbHOCTH 10 MHOTHM HAIPaBJICHUSM.

[ens ocBoeHMs mporpamMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpOBHE OOYUCHUS —
00111e00pa3oBaTeIbHOE U OOMICKYJIbTYPHOE pa3BUTHE OOydYaIOMIMXCA uepe3 oOecredeHue
BO3MO’KHOCTH TPHOOPETEHUS W MCIIOJIb30BAHUS CHCTEMATHYECKUX T€OMETPUYECKUX 3HAHUNA U
NeWCTBUH, Cenn()PUIHBIX TEOMETPUH, BOZMOXKHOCTH YCHEITHOTO MPOJIOJDKEHHUS 00pa30BaHHS
IO CHIEIMATIBLHOCTSIM, HE CBS3aHHBIM C MIPUKIIATHBIM HCIIOJIb30BaHHEM T'€OMETPHH.

[Iporpamma mo reomerpun Ha 6a30BOM YpOBHE NpeHA3HAYCHA JIJIsI OOYUYAIOIIMXCS CpeTHeH
IIKOJIBI, HE HWCIBITHIBABIINX 3HAYMTENFHBIX 3aTPYIHEHHWH Ha YPOBHE OCHOBHOTO OOIIETo
obpazoBanusi. Takum oOpazoMm, oOyuarommuecs: Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTU4YeCKUEe YMEHUs, CBSI3aHHBIE CO CIIEIU(PHUKON TEOMETPUN B HEOOXOUMBIE IS )KU3HU
B COBpeMEHHOM oOmecTBe. KpoMe 3TOTO, OHM HMMEIOT BO3MOXXHOCTh HM3YYHUTh T€OMETPHIO
0oJtee TIyOOKO, €CIT B JalbHEUIIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPHUECKIX 3HAHUSIX B
npodeccnoHaIbHOM e TEIbHOCTH.

JlocTrkeHre IeId OCBOGHMSI IPOrpaMMbl O0ECHeuMBaeTCs PEUIeHHEM COOTBETCTBYIOLIUX
3amad. [IpuopureTHpIMH 3amauamMu OcBoeHHUs Kypca «['‘eomerpum» Ha 0a30BOM YpOBHE B
10—11 xnaccax ABISIOTCSA:

e (QopMupoBaHHE TMPEACTaBICHHSI O TEOMETPUM KaK YacTH MHUPOBOM KyIbTYpbl U
OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (QopMupoBaHHE TPEICTABICHHUS O MHOTOIPAHHUKAX U TeJlaxX BpalleHUs KakK o
BAKHEHIINX MATEeMAaTUYECKUX MOJEIISAX, MO3BOJSIONIMX OMHCHIBATh U W3YydaTh Pa3HbIC
SIBJICHUS OKPY>KAIOIIIET0 MUPA;

e (opMupoBaHHE YMEHHs paclO3HaBaTh Ha YepTEeKax, MOJEISIX M B pPEaIbHOM MHpE
MHOTOTPAaHHUKH U TeJia BpallleHUS;

e OBJIQJICHHME METOJaMU pelIeHHs] 3aJad Ha T[OCTPOSHUS Ha  H300paMeHHsIX
MIPOCTPAHCTBEHHBIX (pUTyp;

e (opMUpOBaHHE YMEHHS OIEPHUPOBATH OCHOBHBIMHM IMOHSATHUSMH O MHOTOTPAaHHUKAX M
TeJax BPAIleHUsI U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHHE aNTOPUTMaMHU DEIICHUS OCHOBHBIX THUIOB 3ajad; (OpPMHpPOBAHHE YMEHHS
MPOBOJUTH  HECJIOXHBIE  JIOKa3aTeldbHbIE  PAcCYXKACHHS B  XOJA€  pEIICHHS
CTepEOMETPUUYECKUX 33]1a4 U 3a]1a4 C MPAKTUUYECKUM COJIeP KaHHUEM;

e pa3BUTHE UHTEIJICKTyaJbHBIX W  TBOPYECKHX  CIOCOOHOCTEH  oOywarommxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS,

e (QopmupoBaHue (PYHKIIMOHAILHON TPAaMOTHOCTH, PEJIEBAHTHONW T'€OMETPHH: yMEHHUE
pacrmo3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CHTYAMsIX W TPU HM3yYEHUU JPYTUX YUEOHBIX MPEIMETOB,
MIPOSIBIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyTUpOBaTh WX Ha fA3BIKE
TEOMETPHUH ¥  CO3/1aBaTh T'EOMETPHYECKHE MOJENd, MPUMEHATb OCBOCHHBIN



FeOMETPUYECKUM  anmapar Uil pelleHUus  IIPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,

HUHTCPHPCTUPOBATE U OUCHUBATD INOJIYYCHHBIC PC3YJIbTATHI.
OTIMUYUTENBHON OCOOEHHOCTBIO MPOTrpamMMbl SIBISETCS BKJIOYEHHE B KypC CTEPEOMETPUH B
HaydaJi€ €ro u3y4ycHus 3aaaq, pCulaCMbIX Ha YPOBHC HHTYUTHUBHOI'O ITIO3HAHUA, U OHpeI[eHéHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTHUYECKOTO H
MMPOCTPAHCTBCHHOI'O  MBIIIJICHUA, CTHMYJIHUPYCT IIPOTCKAHUC HWHTYUTUBHBIX MPOLCCCOB,
MOTUBHPYET K JAIBHEUIIEMY U3YYECHUIO IIPEIMETA.
[Ipennourenne OTHAETCS  HAIVISIAHO-KOHCTPYKTUBHOMY  METOLYy OOYYeHHs, TO €CTb
TCOPCTHYCCKUC 3HAHUA HMCIOT B CBOEU OCHOBE YYBCTBCHHOCTb HpCI{MGTHO-HpﬁKTH‘ICCKOfI
ACATCIBHOCTH. Pa3Butue MMPOCTPAHCTBCHHBIX HpeI[CTaBJ'ICHI/Iﬁ Yy ydamuxcia B KYypCE
CTEPEOMETPHUH TPOBOAUTCS 3a CUET PEelIeHH 3ajad Ha CO3/IaHUe MMPOCTPAHCTBEHHBIX 00pPa30B U
3a/1ady Ha OINEPUPOBAHHE MPOCTPAaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a MPOBOJIUTCSA C
OTIOPO¥ Ha HATJISAHOCTH, a ONIEPUPOBAHUE 00PA30M — B YCIIOBHUSIX OTBJICYCHHUS OT HATJISTHOCTH,
MBICJICHHOTO H3MEHEHHSI €70 UCXOHOTO COJICPIKAHUS.
OcHoBHBIE  cojepkarenbHbie  JuHMM  Kypca  «['eomerpum» B 10-11  kmaccax:
«MHororpanHukn», «[IpsiMbIe U MIIOCKOCTH B MPOCTPAHCTBEY, «Tema BpanieHus», «BeKTopsl u
KOOpPAMHATBl B IpPOCTpaHCTBE». POPMHpPOBAHHE JIOTMYECKMX YMEHHM pACIPEIEIsIeTCs He
TOJBKO TIO0 COJAEPIKATEIbHBIM JIMHUSIM, HO M TIO TOJaM OOy4eHHS Ha YPOBHE CPEIHEr0 OOIIero
oOpazoBaHwUsI.
Coneprxanre 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTaTaM OCBOCHHs paboueit
MIPOrPaMMBI, paclpeneiEHHbIM 0 ToAaM O0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOObI
OBJIaJICHUE TE€OMETPUUYECKUMHU MOHITUSIMH M HaBBIKAMU OCYHIECTBIISIIOCH MOCIEAOBATENbHO U
MOCTYNAaTeNbHO, C COOMIOZIGHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS
BKJIIOYAIMCH B OOIIYI0 CUCTEMY I'€OMETPUUECKHUX MPEICTaBICHUN 00yJaromUXCs, paciupss 1
yriyosss e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B yueGHOM mutaHe Ha u3ydeHue Kypca «MareMaTrnka Ha 0a30BOM ypOBHE OTBOJIUTCS 5 daca B
Henemro — 170 yacoB B ro.



COJEP/KAHUE YYEBHOI'O KYPCA

11 KJIACC
Aure0pa u HayaJIa MATEeMaTHYeCKOI0 aHAJIN3a

IHokazaTenbHas u JorapupmMuyeckas QyHKIUUH
CreneHb C TPOU3BOJBHBIM JCHCTBUTEIBHBIM MOKazaTeneM. llokaszarenbHas —(yHKIHS.
[Toka3atenpHble ypaBHeHUs. llokasarenbHble HepaBeHCTBa. Jlorapudm U ero CBOMCTBa.
Jlorapudmmueckas pyHKuus u ee cBoiictBa. Jlorapudpmuyeckue ypaBuenus. Jlorapudmuaeckne
HepaBeHCTBa. [Ipon3BoIHBIEC IOKA3aTENBHON U TOTapU(PMUIECKON (PYHKITHH.

HNuTerpan u ero npuMeHeHue
[TepBooOpa3nas. [IpaBuna HaxoXaeHUs nepBooOpa3Hoit. [lnomans KPUBOIMHEHHON Tparneiuu.
Omnpenenennblil uHTErpaji. Beruncienue 00beMOB Tell.

DJIeMeHTbI TeOpPHHU BEPOATHOCTH
Onepauuu Hajx coObITHSMH. 3aBUCHMblE U He3aBUCHMble coOblTHd. Cxema bepnymiu.
CrnydaiiHble BEIMYUHBI U UX XaPaKTEPUCTUKH.

I'eomerpus

MeToa KOOPAMHAT B MPOCTPAHCTBE
[IpssMoyronpHas cucrema KOOpAWHAT B mpocTpaHcTBe. KoopArHATEI BEKTOPOB M KOOpAMHATAMU
touek. [IpocTelimue 3axaun B KOOpAMHATAX.

uauHap, KOHYC, AP
[TonsiTHe muIMHApPa, KOHYCa, yceYeHHOro KoHyca cdepsl U mapa. [lnomaau noBepxXHOCTH Tel
BpAaIlICHHUS.

O0BeMEI TeJ
dopmyiel 00beMa Ky0a, mapajienenuneaa, Npru3Mel, MUIHHAPA. PopMyinbsl 00beMa MTUPAMUIBI
u koHyca. ®opmyina oObeMa 1mapa u mionaab chepsol.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTnka» TOJDKHO OOecCleYMBaTh JTOCTH)KEHHE Ha
YPOBHE CpeaHero ooOmero o0pa3oBaHMsA CIEAYIOIMIMX JIMYHOCTHBIX, METANpEeIMETHBIX U
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yAbTATHI OCBOCHUS IMPOrpaMMbl Y4eOHOTrO mpeaMera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'paxraHCcKO€ BOCIIUTAaHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKM OOYydYarolmlerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIrO OOIIEeCcTBa, MPEACTABICHUEM O MaTEeMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBICHHUH, Npolenyp TpakKIaHCKOro oOliecTBa
(BBIOOpBI, OMPOCHl M TMp.), YMEHHEM B3aUMOJEHCTBOBATh C COIMAJbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIMUSIMH U HA3HAYECHUEM.

[TarpnoTHdeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paXKIaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAILIEMY PpPOCCHMCKOM MaTE€MaTHWKH, L€HHOCTHBIM OTHOIIEHHEM K JIOCTHKECHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO ITHUX
JOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOrO0 Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM IMPUMEHEHUEM
JNOCTH>KEHUM HAayKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIA/A B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKMM  OTHOLLIEHHEM K  MHpPY, BKIOYas JCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUH, pacCyXJCHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpPMUPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310poBOro U Oe3omacHoro obpa3a >KU3HM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3I0POBBIO
(3mopoBoe mUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXa, peryisipHas (uznueckas
aKTUBHOCTH); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATUSX CHOPTUBHO-03I0POBUTEIHHON
JEeSATENbHOCTBIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TpPYZy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IMYHBIM
cdepam npoecCHOHAIBHON JISTETbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON W €€ MPHIIOKEHHUSIMHU,
YMEHHEM COBEpIaTh OCO3HAHHBIN BbIOOp Oyaymiel npodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHMIO U
caM000pa30BaHUIO0 Ha MPOTSIKEHUU BCEH JKMU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTUIO B
pELICHUHU IPAKTUYECKUX 3a1a4 MAaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYPHI, NOHMMAaHHEM BIMSHUS COIMAIBHO-
JKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOW U COLMAIBHOU CpEAbl, OCO3HAHUEM



r00abHOTO  XapakTepa  OSKOJIOTMYECKHX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui PeIIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH Cpeibl, MIaHUPOBAHHS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJIEICTBUAN JUIsl OKPYKAIOIIEH CPEJIbI.

IlenHOCTH Hay4YHOIO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHUEM MaTeMaTHYeCKOW HayKu Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAQJICHUEM S3BIKOM MAaTEMAaTHUKA W MAaTE€MaTHYECKOM KYJIbTYpOM KaK CpPEICTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBIO OCYHIECTBJIATH IIPOCKTHYIO M HCCIENOBATEIBCKYIO JIEATEIbHOCTh
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl YI€OHOTO TipeMeTa «MaTreMaTukay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pPe2YlamuUeHbIMU
OeticmeusMu.

1) Vuusepcanvnvie noznasamenshsle oelicmsus, obecneuusarom ghopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECco8, 00yuarowmuxcs (0coenue mMemooo8 NO3HAHUS OKPYHCAIOULe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

bazoBrle mornueckue neCTBUA:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKH MaTEeMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHATUSIMU; (GOPMYIUPOBATH OMPEICICHUS MOHSITUM;
yCTaHaBJIUBaTh CYIIECTBEHHBIN MPHU3HAK Kilaccu(uKauu, OCHOBaHUS Ui 0000IIeHUS
Y CPaBHEHMsI, KpUTEPUHU TIPOBOJAUMOTO aHAIN3a;

® BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONICHUAX W YTBEPXKACHUAX; IpeaiaraTb KPUTEPUM [UISl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JleNaTh BBIBOJIBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, NEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKTIOUYEeHUH, YMO3aKIIIOUEHHUH 10 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTelbCTBA MaTEMaTHUECKUX YTBEPKACHUI (TIPSMBbIe
U OT TPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO pemieHus y4deOHOW 3anadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hanboiee MOAXOASAMNUN ¢ Y4ETOM CaMOCTOATEIBHO BBIICTICHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKMM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEeMY, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATH TUIIOTE3y, ApPTYMEHTHUPOBATh CBOIO TO3HIIHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSITENBHO CIIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEIOBAHHE TIO0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



CaMOCTOSITENIBHO ~ (OPMYIMPOBaTH OOOOIIEHUST ¥ BBIBOABI 1O  pe3yibTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MONYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEIOI0KEHUS
0 €ro pasBUTHUH B HOBLIX YCIIOBHIX.

Pabora ¢ undpopmarueii:

BBISBJIATh AeUIIUTHI HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX Ui OTBETa HA BOMIPOC U
JUIS pElIeHUs 3a]1auH;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHMKOB pAa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBAaTh U HMHTEPNPETHUPOBATH MH(OPMAIMIO Pa3IUYHBIX BUIOB U (HOpM
MIpE/ICTaBICHMUS;

CTPYKTYpUpOBaTh HMH(QOpMAIMIO, MNPEACTaBIAT, €€ B  pa3auuHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HHQPOpPMAIMM IO CaMOCTOSTEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYHUKaAmMUGHbIE Oelicmeus, 0becnewusaiom coopmuposanHocny
COYUANLHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01euue:

BOCIIpUHUMAThb U q)OpMy.TII/IpOBaTB CYXXICHHUA B COOTBETCTBHUH C YCIIOBHAMH U LCIISIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y pEelIeHUs 3aJjaui, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0JIe 0OCYXICHHS 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYXKIaeMOM TEMBbI, TPOOIEMBI,
pelmiaeMoil  3ajaud, BbBICKA3bIBaTh UJEU, HAICJIEHHbIE HAa TIIOUCK pPEeIIeHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacCTHMKOB JMAjora,
0oOHapyXHBaTh Pa3IMYUe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme GpopMynupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad Npe3eHTAlUd U
0COOCHHOCTEHN ayAUTOPHH.

COpr,Z[HI/I‘IeCTBO .

MOHUMATh M MCHOJb30BaTh MPEUMYILECTBA KOMAaHAHOW M WHIUBHUIYaTbHONH PabOTHI
OpU  pelIeHWd Yy4eOHBIX 3ajJady; NPUHUMATh Iellb COBMECTHOW JIESITENBbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOH pabOTHI, paclpeaeiiTh BHIBI padoT,
JOTOBapUBaThCs, OOCYXKIOAaTh MpPOIECC M pe3ylnbTaT padoOThl; 0000mIaTh MHEHUS
HECKOJIBKUX JTFOJICH;

y4acTBOBATh B I'PYIIOBBIX opMax paboThl (00CyKIeHUs, 0OMEH MHEHUH, «MO3TOBbIE
LIITYpPMBI» W HHBIE); BBIMOJHATH CBOIO YacTb pabOTbl M KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OLIEHUBATh KAU€CTBO CBOETO BKJIaJa B OOLIHIA
MPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvnvie pecynamugnsle oeticmsus, obecneyusarom Gopmuposanue cmolClo8blx
YCMAHOBOK U JHCUSHEHHBLX HABLIKOS TUYHOCTIU.
Camoopranusanus:



COCTaBJIATH IUIAH, AJTOPUTM pEIICHUS 3a/aud, BBIOMpATh CIOCO0 pemeHHs ¢ y4ETOM
HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJAJeTh HABBIKAMHM IIO3HABATENBHOW pe(IeKcHH Kak OCO3HAaHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENbHBIX IIPOLECCOB, HX pe3yJIbTaTOB; BIAJAETh CclOcOOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLECCa M PE3ylbTaTa PELICHHS MaTeMaTHYECKON
3a/1a4H;

® [peABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTh
KOPPEKTUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB, JAAHHBIX, HalJEHHbBIX
OLINOOK, BBISIBICHHBIX TPYJIHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ylbTaTa LW U YCIOBUSM, OOBSCHATH HPUYUHBI
JOCTUKEHHUS] WJIM HEJOCTWXKEHUS pPe3ylIbTaTOB JEATENbHOCTH, HAXOAWUTh OLIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «AnredOpa W Hadajga MaTEMaTHYECKOrO aHajdu3a» Ha ypOBHE
cpenHero o6mero oOpa3oBaHUs JTOHKHO O0ECTIEYHBATh JOCTIXKCHHUE CIEIYIONIUX MPEeIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

11 KJIACC
Auredpa ¥ HaYaJIa MATEeMATH4YECKOI0 AHAJIN3A

Yucsia 1 BBIYUCTCHUS

OnepupoBaTh MNOHATHSAMH: HATypaJlbHOE, LEJI0€ YHCIO; MCIOJIb30BaTh MPHU3HAKU
JEIUMOCTH LIEJIBIX YUCEIN, PA3JI0KEHUE YNCIIa HA MPOCThIE MHOXKUTEM 711 PELICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHATIBHBIM MOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapudM YHCIIa, TECATUUHbIE U HATypaJIbHbIE JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOIMCTBA CTEMEHU s MpeoOpa3oBaHUsS BBIPAKEHUH; OIEPUPOBATH
MOHATUAMM: ITIOKA3aTeJIbHOE YpaBHEHUWE W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
MOKa3aTeIbHbIX YPABHEHHUI U HEPABEHCTB.

BoimonuaTe npeoOpa3oBaHus BBIPAKEHUN, COJAEPXKAIIMX JOTapu(Mbl; OIEpUPOBATH
MOHATHAMH: JIOTapU(PMUYECKOE YpaBHEHHE W HEPAaBEHCTBO;, pEIIaTh OCHOBHBIC THIIBI
Jmorapu(MUUECKUX YpaBHEHHUM U HEPABEHCTB.

Haxonuth penieHus npoCcTennX TPUroHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEMHBIX YPAaBHEHHUI U €€ pelleHHE; HUCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JIJIs1 PEIICHUS] MPAKTUUECKUX 3a/1a4.

Haxonutp pemienus mpocTemmnx CUCTEM U COBOKYITHOCTEM palMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKEHHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIEA0BATh IOCTPOCHHBIE MOJIENH C
MCIOJIb30BaHMEM ammnapara anreopsl.

DyYyHKUUH U TPaPUKHU



OnepupoBaTh MOHATHUSAMH: TMEpUOAMYECKas (QYHKIUSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (yHKIMH, HanOoJiblllee M HauMeHblee 3HaYeHHs (QYHKIMU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX JJISl HCCIE0BAaHUS (QYHKIMH, 3aJaHHOH rpadukoMm.

OnepupoBaTb  MOHATHSAMHU:  TIpadUKd  [OKAa3aTelIbHOH,  JorapudMuyeckoil o
TPUTOHOMETPUYECKUX (PYHKLMI; N300pakaTh X HA KOOPAMHATHOW IUIOCKOCTU U HCIIOJIb30BaTh
JUIS PEIIEHUs] YPaBHEHUIN U HEPABEHCTB.

N300paxxaTh Ha KOOPAWHATHOM IUIOCKOCTH TpauKH JHHEWHBIX YpaBHEHUH U
HCI0JIb30BATh UX VI PEIIECHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Hcnonw3oBare rpaduku (YHKIUN JUISI MCCIEIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH W3
JPYrux y4eOHbIX AUCLUILINH.

Havana MmaTeMaTH4eCKOro aHaJImn3a

OnepupoBaTh  NOHATHSMHU:  HENpepbiBHAs  (QYHKUMS; TNPOU3BOAHAs  (QyHKIUY;
UCII0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI MPOU3BOIHOM JUIsl pellIeHUs 3aau.

Haxonuts mpou3BOJHBIE AJIEMEHTApHBIX (PYHKIMM, BBIUUCISATH MPOU3BOJTHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb3oBaTh MNpOU3BOAHYIO sl UCClIeNOBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJAbTaThl UCCIIEIOBAHUS K IOCTPOEHHUIO I'PaKOB.

Hcnonb3oBaTh MpoU3BOAHYIO Ul HAXOXK/IEHUS HAWIYYILIEro pelieHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COIUATIbHO-DKOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMU: TepBooOpa3Has W HMHTErpall; MOHMMATh I'€OMETPUYECKUN U
¢bu3n4eckuii CMBICI UHTErpaa.

Haxonute nmepBooOpa3Hble 3JIEMEHTApHBIX (DYHKIHMI; BBIYUCIATH UHTErpai Mo (Gopmyie
Herorona—JleitOauma.

Pemare nmpuxiagHbele 3a7a4M, B TOM YHCJIE€ COLUAIBHO-?PKOHOMHUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeICTBAMHA MaTEMAaTUYECKOTO aHAJIN3A.

I'eomerpust

OmnepupoBaTtb HOHATUSAMMU: LWINHAPUYECKast IIOBEPXHOCT, oOpazyromue
LWIMHAPUYECKOHN MOBEPXHOCTH; WINHAP; KOHUYECKask HOBEPXHOCTb, 00pa3yrolne KOHUYECKOH
MIOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3naBatk Tena BpaieHus (LUIMHADP, KOHYC, chepa U map).

OOBACHATH CHIOCOOBI MOJIyYEHHUS TEJl BPALLICHHS.

KnaccugunuposaTb B3auMHOE pacloyioxkeHue chepbl U MII0CKOCTH.

OnepupoBaTh MOHATUSAMHU: LIAPOBON CErMEHT, OCHOBAHME CErMEHTa, BBICOTA CETMEHTa;
I1apOBOM CJIOH, OCHOBAHHUE LIAPOBOI'0 CJIOS, BBICOTA IIAPOBOTO CJI0s; IIAPOBOM CEKTOP.

Bbruncnare o0bEMBI M IUIONIAU TOBEPXHOCTEH TeJ BpallleHUs, F€OMETPUUYECKUX Tel ¢
pUMEHEeHHEeM (HOpMYIL.

OnepupoBaTh MOHATUAMU: MHOTOIPAaHHMK, BIHCAHHBIM B cdepy W ONUCAHHBIA OKOJIO
cdepsl; cdepa, BIUCAaHHAs B MHOTOTPAHHHUK WJIU TEJIO BpPAIlCHUS.

BbIuncnaTe COOTHOMIEHUS MEX/Ty TUIOIIASIMK TOBEpXHOCTEH 1 00BEMaMHU MOJOOHBIX TeEIl.

N306paxxaTte u3ydyaemble (UIYpbl OT PYKM M C HPUMEHEHHEM IPOCTBIX UYEpTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tell BpaIlleHUs.

W3BnekaTb, MHTEPIPETUPOBATh U NMPEOOPA30BBIBATH MH(OPMAILIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX.



OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BremonaaTs HCFICTBPISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXKCHHA BCKTOPA
Ha YUCII0, OOBIICHATH, KAKUMH CBOMCTBAMHU OHU 00JIa1at0T.

[IpuMeHATH MpaBWIIO NapAILIEIICIUIIEAA.

OnepupoBaTh NOHATHUSAMHU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYINb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJ MEXKIYy BEKTOPAMH, CKaJSIPHOE
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI.

Haxonuts cymMmy BEKTOPOB M IIPOU3BEJICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIy BEKTOPAMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIAAbIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3azaBath IJI0CKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT.

[IpumensaTs reomeTpuyeckue (GakThl ISl PELIEHUS CTEPEOMETPUYECKUX  3ajad,
MPEANOJIArarolUX HECKOJbKO IIArOB PEIICHUS, €CIM YCIOBHS NPUMEHEHHUs 3aJaHbl B SIBHOU
dbopwme.

Pemars HpOCTeI\/'IIHI/IC reoOMETPHUICCKUC 3aJ]la4 Ha IPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O
METOA.

Pemars 3aJadyud Ha J0Kas3aT€JIbCTBO MAaTEMAaTHYCCKHX OTHOIIEHUN W HaX0XKJICHHEC
rCOMETPHUICCKUX BEIIUYHH I10 06pa3uaM I aJlfTOpUTMaM, NPpUMEHAA U3BCCTHBIC METO/JbI ITPU
PEIICHNU CTAaHJAPTHBIX MaTEMAaTUYCCKUX 3aja4.

[IpuMeHATh mpoCTEHIINE MPOTPaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPA PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTE mNpHMEpHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MPHUPOJAE M IKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh MOJydEHHBIE 3HAHMA Ha IPAKTUKE: aHAJIN3MPOBATh PEAJIbHBIC CUTyallud H
IPUMCHATh  W3YYEHHBIE TIOHATHA B  IIPOLIECCE IOMCKA  PEHICHHs  MaTeMaTU4eCKU
c(OpMyJINPOBaHHOW MPOOIEMBl, MOJIEIUPOBATh pPEAIbHbIE CUTyallUd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BAaTh MOCTPOCHHBIE MOJENN C HCIOJIB30BAHUEM I€OMETPHUYECKHX IOHATHH U TEOPEM,
anmnapara ajreOpbl; pelaTh IPaKTUUYECKUE 3a7a4M, CBSI3aHHbIE C HAXOKIECHUEM I'eOMETPUYECKUX
BEJINYMH.






11 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
No HaumenoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpoabnsl | IIpakTuyecku
o0pa3oBaTte/ibHbIE
n NnporpamMmbl 0 e padoThI e paboThbI
pecypchl
Iloka3arenpHast u https://myschool.edu.r
norapudmMuIecka 28 2 u
s QyHKIHSA
LMD, KoMy https://myschool.edu.r
np, ye, 19 1 W
map
HTerpan i ero https://myschool.edu.r
P 11 1 u/
MIPUMCHCHHSL.
https://myschool.edu.r
OO0OBEMEI TEI. 20 1 u/
DIIEMEHTHI https://myschool.edu.r
KOMOMHATOPHUKHU. 12 1 u/
bunom Hrerotona
https://myschool.edu.r
Bexkrtops! B
8 u/
MPOCTPAHCTBE
DJIEMEHTHI https://myschool.edu.r
TEOPHUH 13 1 u/
BEPOSITHOCTEN
Meton
COOPIHAT B https://myschool.edu.r
PA 13 | u/
MPOCTPAHCTBE.
JIBH>KEHUS
I1
CHOCBTT;E:;ZZ HIM https://myschool.edu.r
. 46 2 u/
y4eOHOTO
Marepuana
OBILIEE
KOJIMYECTBO
YACOB I1O 170 10
I[TPOT'PAMME
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KaJ’IeH}IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUE

11 knacc
Homep Tema pasjgena, ypoka Koa-Bo Cpoku
ypoKa 4acos
1-5 BBoaHoe moBTOpeHue 5 CeHnts0pb
Iloxka3zatenbHas u Jorapupmuyeckas pynkuus. 28 yacos
6-8 CremneHb ¢ MPOU3BOJIBHBIM JCHCTBUTEIBLHBIM MTOKA3aTEIEM. 3
[TokazarenpHast QyHKIHA.
9-11 [Toka3zarenbHble ypaBHEHUSI. 3
12-14 | Iloka3aTenbHblE HEPABEHCTBA. 3
15 Konmponvnas paboma Ne 1 1
16-19 | Jlorapu¢m u ero cBoiicTsa. 4
20-23 | Jlorapupmuueckas GpyHKIMS U €€ CBOICTBA. 4
24-26 | Jlorapupmuueckue ypaBHEHHUSI. 3
27-29 | JlorapudmMuyeckue HepaBeHCTBA. 3
30-32 | IlpousBoaHbIe OKAa3aTENBbHOM U JJOrapuPMHUUECKOi 3
(GyHKIMH.
33 Konmponvnas paboma Ne 2 1
Hunaunap, konyc, map. 19 yacon
34 [TonsiTue nnMHApa 1
35-37 [lnomaae MOBEPXHOCTH MIWIMHAPA 3
38 [TonsiTue KoHyca 1
39-41 | Ilnomaap MOBEPXHOCTH KOHYCA 3
42 VYceu€HHbBIN KOHYC 1
43-44 | Cepa u map 2
45 B3anmuoe pacnoniokeHue cepsl U MI0CKOCTH 1
46-47 | KacarenpHas IJIOCKOCTH K cepe 2
48-50 | Ilnomans cheps 3
51 Koumponvnasa paboma Ne 3 1
52 3auem Ne 1 1
HuTerpan u ero npumenenue. 11 yacon
53-54 | IlepBooOpa3Hasi. 2
55-57 | IlpaBwiia Hax0KJICHUSI IEPBOOOPA3HBIX. 3
58-61 [Inomane kpuBoJIMHENHOH Tpanenuu. OnpeneneHHbINd 4
WHTETpal.
62 Brruncnenue 00bEMOB Ten 1
63 Konmponvnasa paboma Ne 4 1
O0bémbI Tea. 20 yacoB
64 [TousiTe o6beMa 1
65 O0beM npsAMOYroJbHOTO NapaieNenunesa. 1




66-67 | O6beM NpSAMON TPU3MBI 2
68-69 | ObveM UIHHIIpA. 2
70 Brraucnenue 005eMOB Tell ¢ MOMOUIBIO OIPEAETICHHOTO
UHTErpaa.
71-72 | OO6beM HaKJIOHHOW PU3MBI 2
73-74 | OO6beM nupaMuIbI 2
75-76 | O6beM KoHyCa 2
77-78 | Obbem miapa 2
79-81 | Ilmomank chepbl 3
82 Koumponvnas paboma No 5 1
83 3auem Ne 2 1
JiieMeHTHI KoMOMHAaTOPpUKH. bunom HuloToHa. 12 yacos
84-85 | Meroa MareMaTH4ECKON MHAYKIUH. 2
86-88 | IlepecranoBku. Pazmemnienust 3
89-91 | Coueranus (KOMOMHAIIVH) 3
92-94 | bunom HeroToHa 3
95 Konmponvnas paboma Ne 6 1
BekTops! B npocTpancTBe. 8 yacos
96 [Tonarne BexTOopa. PaBeHCTBO BEKTOPOB 1
97-98 | CnoxxeHnue U BeIYUTaHUE BEKTOPOB. CyMMa HECKOIBKHX 2
BEKTOPOB
99 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
100 Komrmuanapsbie BeKTOpa 1
101 [IpaBuno napamwienenunena 1
102 Paznoxxenue BekTopa 1o TpéM HEKOMIJIaHAPHBIM 1
BEKTOpaM
103 3auem Ne 3 1
JJieMeHTbI TEOPHHU BeposiTHOCTe. 13 yacos
104-106 | Onepanuu Hax COOBITUAMHU 3
107-110 | 3aBucuMBIC U HE3aBUCHUMBIE COOBITHS 4
111-112 | Cxema bepnymnu 2
113-115 | Cny4daiiHble BEJIMUMHBI U UX XapAKTEPUCTUKHU 3
116 Koumponvnas paboma Ne 7 1
MeTtoa KOOPAUHAT B IpocTpaHcTBe. [IBuxkenus. 13 yacon
117 [IpsiMoyrosbHast cucTeMa KOOpJMHAT B IPOCTPAHCTBE. 1
Koopaunats! BekTopa.
118 CBs13p MEX 1y KOOpAMHATaMHU BEKTOPOB M KOOPIMHATAMHU 1
TOYEK
119-120 | IIpocrelimme 3a1a4u B KOOpAUHATAX. 2
121 VYpaBHeHue cepsl 1
122 YTroJ MeX 1y BEKTOpPaMH. 1
123 CkansipHO€ NMPOU3BEAECHNE BEKTOPOB 1




124-125 | BblunciieHue yriioB MeXay NpsSIMbIMU U IIJIOCKOCTAMU 2
126 HenTpanpHas cummerpusi. OceBasi CUMMETPHS 1
127 3epkanpHas cummeTpus. [lapamiensHplii nepeHoc 1
128 Koumponvnas paboma Ne 8 1
129 3auem Ne 4 1

IloBTOpEHUE M cucTeMaTU3alUA Yy4eOHOro MaTepuasa. 41 yacon
130 JlenumocTh HaTypanbHbIX uncel. [IpusHaku genumoctu 1

131-132 | PaunoHanbHble YnCia U ACUCTBUSI C HUMU 2
133 MmuoxectBa. Onepanuu HaJ MHOKECTBAMHU 1

134-135 | IIponopiuoHanbHble BenuurHbl. [IporieHTHBIE pacyEThl 2

136-137 | DneMeHThl CTATUCTUKHU U TEOPUU BEPOSTHOCTU 2

138-139 | PaunoHnanbHble BBIpAXKEHUS 2

140-141 | PaunonanbHble ypaBHeHUs. CHCTEMBI allreOpanyecKkux 2

YpaBHEHUU

142-143 | YucnoBble HEpaBEHCTBA U UX CBOICTBA 2

144-145 | Ctenenu u KOpHU 2

146-147 | UppanuoHanbHbIe YpaBHEHUS 2

148-149 | ®yHKIMM U UX CBOMCTBA 2

150-151 | IIporpeccun 2

152-153 | Tpuronomerpuueckue QyHKIUU 2

154-155 | TpuroHomeTpuyeCcKre ypaBHEHUSI 1 HEPABEHCTBA 2

156-157 | Iloka3arensHas Gynkuus. [lokazarenbHbie ypaBHEHHS 1 2

HEpaBEeHCTBa

158-159 | Jlorapudmuueckas ¢pyakius. Jlorapudmudeckue 2

ypaBHEHUS U HEPABEHCTBA

160-161 | IIpousBoaHas u €€ MpUMEHEHUE 2

162-163 | UaTerpan u ero npuMeHeHUe 2

164-165 | MHOrorpaHHUKH 2
166 [Inomane Ten BpaleHus 2

167-168 | UtoroBas KOHTpOJIbHAs paboTa 2

169-170 | O6bEM Ten BpaleHus 3

UTOI'o 170 4
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YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

MaremaTrka. AnreOpa ¥ Hadalla MaTeMaTHYECKOTO aHaln3a. YTIYOJEHHBIH YPOBEHB:
11 xmacc: yuebnuk / A. I'. Mepsnsk, . A. Homuposckuii, B. M. Tlonskos. - 3-e u3n.,
crepeoturl. - M.: Benrtana-I'pad, 2020. — 480 c.: un. — (Poccuiickuit yaeOHHK).
MaremaTrka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHainW3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTHYECKOTO aHalu3a. YTIyoJnEéHHbIN ypoBeHb: 11 Kiacc: caMocTosTebHbIC
1 KOHTpOJbHBIE paboTsl / A. I'. Mepsisik, B. b. Ilonounckwuii, E. M. Pabunosuu, M. C.
Axup. — M.: Benrana-I'pad,2020. — 125, [3] c. : un. — (Poccuiickuii yaeOHUK).
Maremaruka: anredpa ¥ Hayajla MaTEMaTUYECKOTO aHanu3a. YTiayOn€éHHbIN ypoBeHb: 10
kiacc: meroaudeckoe nmocooue / E. B. bymko, A. I'. Mepansk, B. b. Tlonouckuii, M. C.
Axup. — M.: Benrana-I'pad, 2020. — 92 c. : un. — (Poccuiickuii yueOHUK).

Artanacsa JI.C. T'eometrpus. 10 — 11 kmaccel. (06a30BbIii M yriayOsieHHBIH): ydeOHOE
nocobue 1s oOmreodpazoBarenbHbIXx opranusaiuii — M.: [Ipocsemenue, 2019.

METOIUYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA
Caaksn, C.M. Nzyuenne reomerpun B 10-11 kmaccax: MeToaM4YecKnue peKOMEHAAIUU K

yueOHuKy: kuura uist yuutens/C.M. Caaksn, B.®.byry30B. -3-e uza.-M.: [Ipocsenienue,
2014. -222c.

HOU®POBBIE OBPA3OBATEJIbBHBIE PECYPCbl M PECYPCbl CETH
UHTEPHET
®denepanpubiii mopran «Poccuiickoe oopazoBanue» http://www.edu.ru

. Poccwuiickuii moptan oTkpeIToro oopasoanus http://www.openet.edu.ru

http://yaklass.ru — SIKnacc. Lludpooii o6pazoBaTenbHbIi pecypc. THHOBaIIMOHHBII
00pa3oBaTelbHBI HHTEPHET-PECypC.

®denepanbHbIN 1IEHTP HHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB http://fcior.edu.ru
Enunas xoyuteknus mudpoBbIx 00pa30BaTEIbHBIX PECYPCOB
http://schoolcollection.edu.ru

http://resh.edu.ru
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