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IMNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma y4ebHoro kypca «Martematuka («Anrebpa W Hadana
MaTEeMaTUYeCKOTO aHanmm3a», «['eomerpusi», «BepoATHOCT, H CTATHCTHKAY») IS
oOywarormuxcest 10 — 11 kmaccoB  paspaborama Ha ocHoBe DemepalibHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpeaHero oOluero oOpa3oBaHUs, C
y4éTOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHWMN, NPEIBABIACMBIX K MaTEMaTHYECKOMY
o0pa3oBaHMIO, W TpaguUUN pOCCUICKOro oOpa3oBaHud. Peanuzauus mnporpaMmbl
o0ecreynBaeT OBJIAJCHHE KIIOYEBBIMH KOMIETEHIIUSIMU, COCTABIISIONIMMHU OCHOBY JJIsi
CaMOpa3BUTUSA M  HENPEPHIBHOIO 00pa30BaHMs, LEIOCTHOCTh OOIIEKYJbTYPHOIO,
JUYHOCTHOTO ¥ TIO3HABATEIBHOTO PAa3BUTHUS JUYHOCTU 00YyHArOITUXCS.

B 10 «xmjacce wuToroBas KOHTpOJIbHas paboTa 3aMEHEHAa BCEPOCCHICKOMN
IpoBepOovHON paboToi, B 11 kiacce noOaBiIeHbI Ba dTalla MOHUTOPUHTA B COOTBETCTBUU
C JIOKQJIbHBIM aKTOM IIKOJIBI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa ¥ Hadana MaTeMaTHYECKOTO aHAIW3a» SBISICTCS OIHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapIIed IIKOJbI, TTOCKOJIBKY, C OAHOW CTOPOHBI, OH
oOecrieunBaeT HMHCTPYMEHTANBHYIO 0a3y IS HM3yYCHHs] BCEX ECTECTBEHHO-HAYYHBIX
KypcoB, a C JPYyrod CTOPOHBI, (OpMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIUICHUE
yYalIuxcsi Ha ypOBHE, HEOOXOJAMMOM [UII OCBOCHHS KypCOB HH(OPMATHKH,
OOIIECTBO3HAHMSI, HMCTOPUHU, CJIOBECHOCTH. B paMKax JaHHOTO Kypca ydalruecs
OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOMN HayKu, KOTopas (opMyJUpyeT CBOU
JTOCTHKEHHUS B MaTeMaTHueckoit popme.

Kypc anreOpsl ¥ Havanm MaTeMaTHYeCKOro aHaiu3a 3akiajblBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMH (U3UKU, XUMUU, OUOJOTHHU, MOHUMAHUS OCHOBHBIX
TEHJCHIIMH SKOHOMUKH U OOIIECTBEHHOW >KM3HHU, IIO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOIB30BaTh MX B
MOBCEIHEBHOM XU3HU. B TOXKe Bpems oBiaieHne aOCTPAKTHBIMHU M JIOTUYECKH CTPOTUMU
MaTEMaTUIECKUMH KOHCTPYKIMSIMH DPa3BUBACT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPKACHUS, UCIOIL30BaTh 0000IIEHNE U KOHKPETHU3ALINIO,
a0CTparupoBaHWe M aHAJIOTHIO, (POPMUPYET KPEaTMBHOEC M KPUTHYECKOE MBINIICHUE. B
XOJIe U3YUYEHUS aNTeOphl M HaYaJl MATeMAaTHYECKOTO aHaJIM3a B CTAPIICH IIKOJIC yJaIIuecs
MIOJTy9arOT HOBBIH OIBIT PENICHUS MPUKIAIHBIX 3a]1ad, CaMOCTOSTEIBHOTO IMOCTPOCHUS
MaTEMaTHYCCKUX MOJIeJIeH PeaIbHBIX CHUTYalluid U UHTEPIPETAIUN MTOTYYCHHBIX PEIICHUA,
3HAKOMSITCS C MpPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKe U B
UCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOpaMH.

Kypc oOnagaetr 3HAUMTENBHBIM BOCHUTATENbHBIM TMOTEHIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbIN MaTepual, CliocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pPEHUS, TaK H uYepe3 chenupuky ydeOHOM [eATeTbHOCTH, TpeOyromen
CaMOCTOSATEILHOCTH, AKKypaTHOCTH, MPOJOJDKATEILHON KOHIEHTPAIlMd BHUMAaHUS U
OTBETCTBEHHOCTH 32 TIOJIYYCHHBINA PE3YJIbTAT.



B ocHoBe meTtomuku oOydeHust ainreOpe M HadajgaM MaTEeMaTHMYECKOIro aHaiu3a
JIEKUT AESITETbHOCTHBIN NPUHIUI 00YUYESHHUSL.

CtpykTypa Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO aHajin3a» BKIIOYACT
CJIEIyIOIUE COAEPKATEIbHO-METOANYECKUE JIUHUM: «HUuciia U BeIYUCHEHUSNY, «DyHKINN
u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama maTeMaTHyecKOro aHaiuzay,
«MHO)kecTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATETbHO-METOJUYECKUE JIMHUU
U3yYarloTCs Ha MPOTSHDKEHUM JBYX JET OOydeHHs B CTaplield LIKOJE, €CTECTBEHHO
JOTIOJHSS IPYT APYyTa U MOCTENEHHO HACKIIIAsACh HOBBIMU TEMaMHU U pazjienamu. JlaHHbIM
KypC SIBJIIETCSI MHTEPATUBHBIM, TTOCKOJIbKY 00BEIUHSET B ce0e CoJIep KaHNe HECKOJIbKHUX
MaTEMaTUYECKUX AUCIUIUIMH: anredpa, TPUTOHOMETpHUS, MaTEMaTUYECKU aHaju3,
Teopust MHOKeCTB | Jip. [Io Mepe Toro xak ywamguecsi oBjiaJieBaloT BcE Oojee MHPOKUM
MaTeMaTUYECKUM  ammaparoM, Yy  HHUX  TOCIEJOoBaTelIbHO  (opMUpYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJENb pEaJbHOW CHUTYallHH,
OPUMEHSTh 3HAHUWA, TOJYyYEHHbIE B Kypce «Anrebpa W Hayajla MaTeMaTU4ecKoro
aHaJIM3a», IJIs1 PeLICHUs] CAMOCTOSTEIbHO C(HOPMYIHMPOBAaHHONW MaTEMaTHUECKOH 3aauu, a
3aT€M MHTEPIPETUPOBATH IMOTYUYEHHBII pe3yJIbTaT.

CopepxarenbHo-MeTOqMYECKass JIMHUA «Yucna W BBIYMCIECHHS»  3aBEpLIAECT
(dopMupOBaHrE HABBIKOB HCIOJIb30BAHUSA ACHCTBUTEIBHBIX YMCEN, KOTOPOE OBLJIO HAYATO
B OCHOBHOW 1IKkoJie. B crapmieil mkosie oco0oe BHUMaHHUE yaensieTcs (HOpMUPOBAHUIO
IPOYHBIX BBIUMCIUTENbHBIX HABBIKOB, BKIIOYAIONIMX B CE0sl MCIOJIB30BAHUE PA3JIMYHBIX
dbopM 3amucH NEUCTBUTENHLHOIO 4YKCIIa, YMEHHE PAlMOHAIBHO BBINOJHATH JEHCTBUSA C
HUMH, JeNaTh NPUKUAKY, OLEHUBATh pe3yinbrar. OOyuaromuecs MONy4YaroT HaBbIKU
OpUOTMAKEHHBIX BBIYMCIICHUM, BBIMOJIHEHUS! JCHCTBUH C 4YHUCIaMH, 3allMCAaHHBIMU B
CTaHAApTHOM (popme, UCTIOIB30BAHUSI MATEMAaTHUYECKUX KOHCTAHT, OIICHUBAHUS YUCIOBBIX
BBIPAKCHU .

Jluaust «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCs HA MPOTSHKEHUH BCETO O0YUeHUS
B CTapllIel IIKOJE, OCKOJIBKY B KaXXIOM pa3fese MporpaMMbl IPEeTyCMOTPEHO PELIEHUE
COOTBETCTBYIOIIKX 3a7a4d. OOyyaromnyecs: OBIaA€BalOT Pa3InYHBIMU METOJIAaMHU PELICHUS
IENBIX, PAIMOHATIBHBIX, WPPAIMOHAIBHBIX, [MOKA3aTEIbHBIX, JOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPABHEHUM, HEPABEHCTB M HUX cucTeM. [lomyuyeHHble yMeHHs
UCTIONB3YIOTCS TPH MCCIEAOBAHUM (PYHKIHMA C TOMOINBIO MPOU3BOAHON, PEIICHUU
OPUKJIAJAHBIX 3334 M 3aJlad Ha HAaxOXKJIEHWE HaWOOJIbIIMX W HAMMEHBIIMX 3HAYEHUU
¢ynkuuu. JlanHas conep)KaTelibHasl JIMHUSA BKJIIOYAeT B ce0sl Takke (POpMHUpPOBAHUE
YMEHUHN BBINOJHATH pacu€rbl mo (opmyiaM, NpeoOdpa3oBaHUsl LENbIX, PAlMOHAIbHBIX,
UPpALMOHANBHBIX M TPUTOHOMETPUYECKUMX BBIPAKEHUH, a TakKe BbIPAKEHHUI,
coJiepKallluX CTeNeHH U Jiorapudmsl. biarogaps nzydeHuto airedpanyeckoro Mmarepuaia
IPOUCXONUT JalibHEHIlee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPaKTHOTO MBIIIJICHUS
y4damuxcsi, pOpMUPYIOTCS HABBIKU JIEYKTUBHBIX PACcCY>KIEHUM, pabOThl ¢ CUMBOJIbHBIMU
dbopmamu, TMpencTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHUJE DPABEHCTB U
HepaBeHCTB. AurebOpa mpemnaraetT dS()QeKkTUBHbIE WHCTPYMEHTHI ISl peUICHUs
OPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3aJa4, HarJJIHO JIEMOHCTPUPYET CBOU
BO3MOYHOCTH KakK 3bIKa HAyKH.



CopnepxxarenpbHo-MeTOquYecKass  JuHUA  «DyHKIMH W TpaQuKU»  TECHO
NEepeIvieTaeTCcd C JAPYTMMHU JMHUAMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3aIaéT
MIOCJICIOBATENBHOCTh HM3y4YEHHs] Marepuana. l3yueHwe CTEneHHOM, NO0Ka3aTelbHOM,
Jorapu(MUYECKOH W TPUTOHOMETPUYECKUX (YHKIWNA, WX CBOWCTB H TpaduKoOB,
UCTIOJIb30BaHUE (YHKIMA JJIs pelIeHHs] 3a7a4 W3 JPYruX YYEOHBIX TPEIMETOB U
peanbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHMYECKHUM aHaJM30M, TaK M C PElIeHUEM
ypaBHEHH U HepaBeHCTB. [Ipu 3TOM OoOmblIOe BHUMaHUE yAeiseTcs (OpMHUPOBAHUIO
yMEHHUsI BbIpaKaTh (opMyiaMu 3aBUCUMOCTH MEXKIY Pa3IUYHBIMU BEIUYMHAMU,
UCCIIEIOBATh IMOJyYCHHbIE (PYHKIMH, CTPOMTh UX TIpaduku. Marepuan dTou
COJICP)KATEJIbHOW JIMHWM HalleJIeH Ha pa3BUTHE YMEHMH U HaBBIKOB, IMO3BOJISIOIINX
BBIPA)KaTh 3aBUCHUMOCTH MEXJY BEIMYMHAMU B pa3Iu4yHOW ¢opMe: aHATUTHUYECKOMH,
rpaduueckoil u cioBecHol. Ero m3ydeHune crnocoOCTBYET pa3zBUTHIO aJITOPUTMUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 000OIIIEHUIO M KOHKPETU3ALUU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHas nauHuA «Hayana MaremMaTH4yecKoro aHalin3a» IO3BOJISIET
CYIIECTBEHHO pAacCUIMPUTh KpPyr KakKk MaTEMaTHYeCKUX, TaK W MPUKIAJHBIX 3ajad,
JIOCTYITHBIX 00YYaIOMUMCS, Y KOTOPBIX TOSBIISIETCS] BOZMOKHOCTh HCCIICIOBATh U CTPOUTH
rpaduky GyHKIHA, ONpEenensaTh UX HauOOJBIINE W HAUMEHBINNE 3HAYEHUS, BBHIYHCIATH
wiomaan Guryp u 00bEMBI TEJ, HAXOIUTh CKOPOCTH W YCKOpEHHWs mporieccoB. [lanHas
cojiepKaTesibHasi JTUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHUSI MATEMAaTHUYECKUX
MOJIEJIe peaTbHbIX CUTYallUi, HAXOXKICHUS HAWIYUYIIEro PEeIIeHUs] B MPUKIAJIHBIX, B TOM
YHUCJe COIUAbHO-)KOHOMHUYECKHUX, 3a/la4aX. 3JHAKOMCTBO C OCHOBAaMHU MaTE€MaTHYE€CKOIO
aHajgu3a  CIOCOOCTBYET  pa3BUTHIO  aOCTpakTHOro, (GOpMaabHO-JIOTHYECKOTO U
KpEaTUBHOTO MBINLICHUs, (DOPMUPOBAHUIO YMEHHUI Paclio3HaBaTh IMPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B Hayke, TeXHHKE M HcKyccTBe. OOyuarommuecss y3HAIOT O BBIIAIOIIUXCS
pe3yJbTarax, MOJTYYEHHBIX B XO/I€ Pa3BUTHSI MAaTEMATHKU KaK HaAyKH, U UX aBTOPaX.

ConepxartenbHOo-MeTOANYECKAasT JIMHUS «MHOXECTBA M JIOTUKa» B OCHOBHOM
MOCBAIIIEHA 3JIEMEHTAM T€OPUU MHOMKECTB. T€OpETUKO-MHOKECTBEHHBIE IMPE/ICTABICHUS
IPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHKA ©  TpeajararoT Haubolee
YHUBEPCAJIbHBIN S3bIK, 00bEAUHSIONINI BCE pa3/ieNibl MATEMATUKU U €€ MPUII0KEHUHN, OHU
CBSI3BIBAIOT Pa3HbIe MAaTEMATUUECKUE TUCIUILUIMHBI B €uHOE 1ienoe. [1oaToMy BaxHO AaTh
BO3MOXKHOCTh IIKOJIbHUKY TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOMU
MaTeMaTUKHU U UCII0JIb30BaTh €T0 JJIsl BRIPAXKEHUSI CBOUX MBICIEH.

B kypce «Anrebpa um Havalla MaTeMaTHYECKOrO0 aHAM3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MAaTE€MaTUYECKOTO MOJICIUPOBAHMS, KOTOPhIE MPU3BaHbl C(HOPMUPOBATH HABBIKU
MOCTPOCHUSI MOJIeJIe pealbHBbIX CUTYyallUid, UCCIEIOBAHUSI ITUX MOJIENIed C MOMOIIbIO
ammapara aiareOpbl M MaTeMaTUYeCKOTO aHajdu3a W HWHTEpIpEeTaluH  IMOJyYeHHBIX
pe3ynbraroB. Takue 3aJaHus BIUIETEHbI B KXKJBIA U3 Pa3/I€NIOB MPOrPAMMBI, TOCKOJIBKY
BECh MaTepuaj Kypca LIMPOKO HMCIOIb3YETCS ISl PELICHUs MPUKIAIHbIX 3anad. [Ipu
pPEIICHUN pEaIbHbIX TPAKTUYECKUX 3aJlay ydalluecs pa3BUBAIOT HAOII01aTEeIbHOCTD,
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, UCIOJIB30BAaTh AaHAJOTHIO,
000011aTh ¥ KOHKPETU3UPOBATH MpodsieMy. J[eaTensHOCTh M0 (OPMUPOBAHUIO HABHIKOB
pelieHrsT TPUKIAIHBIX 3a/lad OpraHu3yeTcsl B MPOLecCe HM3YUYEHHs] BCEX TEeM Kypca
«Auredpa 1 Hayala MaTeMaTHYEeCKOrO aHAJIA3a.



BaxxHocTh yueOHOro Kypca reoMeTpUM Ha YPOBHE CpeIHEro oouiero oopazoBaHUs
00yCJIOBJIEHA MTPAKTUUYECKON 3HAUMMOCTBIO METANPEAMETHBIX U NMPEAMETHBIX PE3YJIbTaTOB
oOydeHHsi TEeOMETPUUM B HANPABICHUU JIMYHOCTHOTO PAa3BUTUS  OOyYaromIuxcs,
dopmupoBanus (HYHKIMOHATIBHOM MAaTeMaTH4YECKOW TPaMOTHOCTH, HM3YUYEHHUS JAPYTUX
yueOHBIX AUCUUIUIMH. Pa3BuTHe y 00ydYarommxcsi NpPaBHIBHBIX MPEACTAaBICHUN O
CYIIHOCTH Y MPOUCXOKJIEHUH F€OMETPUUYECKNX aOCTpaKUUi, COOTHOIIEHUH PEATBHOTO U
UJEATBHOTO, XapaKTepe OTPAXKEHHUs MATEMATUYECKOM HAYKOW SBICHHM M IIPOLIECCOB
peaibHOr0 Mupa, MECTe TE€OMETPUU B CHCTEME HAyK W pOJIM MaTeMaTH4eCcKOro
MOJIETMPOBaHUSl B HAYYHOM IIO3HAHMM W B TMPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOI'O MHUPOBO33PEHUS YYAIIMXCS, a TAKXKE KAYECTB MBIILICHUS, HEOOXOAUMBIX s
aJanTaly B COBpEMEHHOM OOIIIECTBE.

['eomeTpust gBisieTCsl OTHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEr0 OOIIETo
oOpa3oBaHMs, TaKk Kak oOOecleurBaeT BO3MOXXHOCTh M3yUYEHUS KakK JIUCIMIUIAH
€CTECTBEHHO-HAYYHOU HAPaBICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe  MbIlIUIEHHE, (GOpMUpPYEMOE TpU  HM3YyUYEHUH  OOYyYaIOLUMUCS
HNOHATUIUHBIX OCHOB T€OMETPUHU U OCTPOEHUU LEMOYKH JOTHYECKUX YTBEPKIECHUHN B XO/I€
pelIeHUs] TEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIATh M OINPOBEPrarb TIUIIOTE3bI
HENOCPEICTBEHHO MCIOJIb3YIOTCS IPH PELIEHUH 3aad €CTECTBEHHO-HAy4YHOI'O LHKIIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpHEeHTHpPOBAThCA B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTsax  JesATeNbHOCTH  4enoBeka. OpueHTaluss 4YeloBeKa BO  BPEMEHUM U
IPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COLMAIBHOIO ObITHSA, (OpMa OTpaKEHUs
OKPY’KaIOIlIEr0 MHUpPA, YCJIOBUE YCHEHIHOrO0 TO3HAHUS M aKTUBHOIO NpeoOpa3zoBaHUs
nerctBuTeabHOCTH. OneprupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu OObEIUHSET pa3HbIe
BUJbI Y4eOHOW M TPYyJAOBOM JACSATENBHOCTH, SIBISETCS OJHMM U3 NPodhecCHOHATHHO
BAXXHBIX KayeCTB, IIOATOMY aKTyalbHa 3aj7adya (QoOpMUpOBaHUS Yy OOydYaroImUXCs
OPOCTPAHCTBEHHOTO MBIIUIEHUST KaK pPAa3sHOBUJIHOCTH OOPAa3sHOrO MBILUICHUS —
CYILIECTBEHHOI0 KOMIIOHEHTa B IMOATOTOBKE K MPAKTHYECKOW AEATENBHOCTH MO MHOTUM
HaIPaBJICHUIM.

Llens ocBoeHus mporpammbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
oOydeHuss — o0meo0pa3oBaTeIbHOE W OOIICKYJIBTYPHOE Pa3BUTHE OOYYAIONIUXCS Yepes
o0OecrieyeHne BO3MOXKHOCTM MPUOOpPETEHUsT M  HMCIHOJb30BaHUS CHUCTEMATHYECKHX
F€OMETPUYECKUX 3HAHUM U JEUCTBUM, CHEUU(PUYHBIX TE€OMETPUU, BO3MOMXKHOCTH
YCHEIIHOTO TMPOJOJDKEHUS 00pa3oBaHUsl MO CHEUUATbHOCTSIM, HE CBS3aHHBIM C
IPUKJIaJAHBIM UCIIOJI30BAHUEM F€OMETPUHU.

[Iporpamma no reomeTpuu Ha 6a30BOM YpOBHE MpeJHA3HAUEHA AJI1 00y4aroluXCs
CpeAHEN IIKOJbl, HE UCIBITHIBABIINX 3HAUYUTENIBHBIX 3aTPYJIHECHHI HA YPOBHE OCHOBHOTO
obmero oOpaszoBaHus. Takum oOpazom, oOydaroniuecs Ha 0a30BOM YPOBHE JOJDKHBI
OCBOUTH OOIlME€ MAaTEMaTUYECKUE YMEHMsI, CBA3aHHBIE CO CHEU(PUKON IEOMETpUH U
HEOOXOAMMBbIE [UId JKU3HU B COBpPEMEHHOM obOmiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXKHOCTb H3YYUTh TE€OMETpPHUIO Oosiee TIIyOOKO, €CiIM B JaJbHEWIIEM BO3HUKHET
HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(HECCHOHATBHOM NEATEIbHOCTH.



JlocTmkeHrne  I[eIM  OCBOCHHUS  MPOTrpaMMbl  oOecrieuMBaeTCs  pelIeHuEM
COOTBETCTBYIONIUX 3a7ay. [I[ppoputeTHBIMU 3a1auaMy OCBOEHHUS Kypca «I'eomeTrpun» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sBIISIIOTCS:

o dbopMHupoOBaHUE TIPEACTABICHHS] O TECOMETPUN KaK YaCTH MUPOBOU KYJIBTYPbI
Y OCO3HAHHUE €€ B3aNMOCBS3U C OKPYKAIOIIUM MUPOM;
o dbopmupoBaHue MPEACTABICHUS] O MHOTOIPaHHUKAaX W TejlaX BpallEeHUs KakK O

BXHEHIIMX MATEMATHUYECKUMX MOJEJSIX, MO3BOJISIIOLUIMX ONUCHIBATH UM HM3y4aTh pas3HbIC
SBJICHHS OKPYKAIOLIEro MUpa;

o dbopMupoBaHrUE YMEHHS pacro3HaBaTh Ha YEPTEkKaxX, MOJEIAX U B PealbHOM
MHPE MHOTOTPAHHUKU U Te€Jla BPaIlCHUS;

o OBJIAJICHUE METOJIaMH pEILCHUS 3aJlad Ha TOCTPOCHUS HAa H300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

o dbopMHupoBaHWE YMEHHUS  ONEPUPOBATH  OCHOBHBIMH  TOHSTHSIMH O
MHOTOI'PaHHUKAX U TEJIaX BPALICHUS U UX OCHOBHBIMU CBOMCTBAMU;

o OBJIAJICHUE QJITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3a1a4; (OpMHpPOBAHUE

YMCHHUA IIPOBOAUTL HCCIOXKHBIC JOKA3aTCIIBHBIC PACCYKACHHUA B XOIC PCIICHUA
CTCPCOMECTPHUUCCKHUX 3ada4 U 3a/la4 C IIPAKTHYCCKHUM COACPIKAHUCM,

o pa3BHUTHE WHTEIUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOyJaroIIMXCS,
MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIILCKUX YMEHUN, KPUTUYHOCTH MBIIILJICHHUS;
o dbopmupoBaHue (YHKIIMOHATBHON TPaMOTHOCTH, PEIECBAHTHOM T'€OMETPUM:

YMEHHUE  paclo3HaBaTh MPOSIBJICHUS TEOMETPUUYECKUX  TOHSITUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealibHbIX KU3HEHHBIX CUTYalUsIX U MPU U3YUYEHUU JAPYTUX YUCOHBIX
pPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEW, (opMynupoBaTh WX Ha
A3bIKE TE€OMETPUHU M CO3[1aBaTh TE€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHUII  ammapar g  PEIICHUS  I[PAKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
UHTEPIIPETUPOBATH U OLIEHUBATH MTOJIYUYECHHBIE PE3YJIbTATHI.

OTnMYUTENFHON OCOOCHHOCTBIO TPOTPAMMBI  SIBJISIETCS BKIIOUEHHE B  KypC
CTEPEOMETPUM B HAUYAJIE €r0 M3YYCHUs 3a7ay, PEUIAEMBIX HAa YPOBHE WHTYUTHUBHOI'O
MO3HAHUA, W ONpeneIEHHBIM O00pa3oM OpraHW30BaHHas paboTa HaJa HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET
MIPOTEKAHUE WHTYUTUBHBIX MPOLECCOB, MOTHUBUPYET K HNAIbHEUIIEMY HW3YYEHUIO
npeaMeTa.

[Ipennoutenue oTnaércs HArJIAIHO-KOHCTPYKTUBHOMY METOAY OOY4Y€HHUsI, TO €CTh
TEOPETUYECKHUE 3HAHHUS UMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH MPEIMETHO-ITPAKTUYECKON
NEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJICTABICHUN Yy YyYalluXcs B Kypce
CTEPEOMETPUU MPOBOAUTCA 3a CUET pEIICHHUs 3aad Ha CO3/IaHUE MPOCTPAHCTBEHHBIX
o0pa3oB M 3ajlady Ha OINEPUPOBAHHME MPOCTPAHCTBEHHbIMU OOpazamu. Co3manue oOpaza
IPOBOJUTCS C OMOPOM Ha HArJsiJHOCTh, a ONEpUpPOBaHUE OOpPa3oM — B YCIOBHSX
OTBJICYEHUS OT HAIVISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE coaepxkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsMble W IUIOCKOCTM B MPOCTPaHCTBE», «Tena BpaleHus»,
«BekToppl M KOOpAWMHATBI B MOPOCTpaHCTBE». DOpMUPOBAHHUE JIOTUUECKUX YMEHUU



pacnpezieniieTcss He TOJbKO IO COAEpPKATEeNbHBIM JHHUSIM, HO U 10 rojaM OO0y4yeHHUs Ha
YPOBHE CPEJHETO 00111ero 00pa3oBaHus.

Conmepxanne  00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTam
OCBOEHMSI paboyeil MporpaMMsbl, pacipeaea€HHbIM 10 T0JIaM 00y4YeHUsl, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI OBNAJCHHE TEOMETPUUYECKHUMH TOHATUSMU U HaBbIKAMU
OCYLIECTBJISUIOCH TOCIEAOBATEIbHO M TMOCTYNAaTeNbHO, C COOJIOJEHUEM MPUHLIUIA
IPEEMCTBEHHOCTH, 4YTOOBl HOBbIE 3HAaHMS BKIIOYAJUCh B  OONIYI0  CHCTEMY
r€OMETPUYECKUX NPEJICTABICHUN OO0yYaroluxcs, pacumpsis U yriyossiss e€, oOpasys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

VYyeOunii Kkypc «BepoATHOCT, W CTaTUCTUKa» 0a30BOTO YpPOBHA SIBJISIETCS
IPOAOKEHUEM U Pa3BUTHUEM OJHOMMEHHOIO Y4eOHOTO Kypca 6a30BOro ypoBHS OCHOBHOM
mkodel. Kypc mpenHasHaueH i (OpMUPOBaHHS Yy OOyYaroIIMXCS CTaTUCTHUECKOMN
KyJbTYpBI U IOHUMAHUS POJIM TEOPUU BEPOSTHOCTEN KAK MATEMATHYECKOTO MHCTPYMEHTA
JUIA U3Y4YEHUsS CIIy4dalHbIX COOBITMH, BeIMYMH W mpoueccoB. llpu wu3yueHun kKypca
oOoramfaroTcsl MpeACTaBICHUS yJalluxcs O METOoAaX HMCCIeA0BaHUS U3MEHYMBOIO MHpA,
pa3BUBAETCA MOHUMAHUE 3HAYMMOCTH M OOLIHOCTH MAaTEMaTHYECKHMX METOJOB IO3HAHUS
KaK HEOTHEMJIEMOI YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

CopepxaHrue Kypca HANpaBlICHO Ha 3aKpEIUIEHUE 3HAHWM, IOJYyYEHHBIX IpH
W3YYEHHH KypCca OCHOBHOW IIKOJIBI W Ha pPa3BUTUE IPEICTABICHUM O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBS3SIX MEXAY HMMH Ha BaKHBIX IMPUMEpax, CHOKETbl KOTOPBIX
NOYEPIHYTHI U3 OKPY>KAIOIIET0 MUpa.

B coorBercTBMM C yKa3aHHBIMU LENSIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTP W CTaTUCTHKa» CpeaHed WIKOJbI Ha 0a30BOM YpPOBHE BbIJEICHBI
CJIEYIOIINE OCHOBHBIE cOofepXkKaTelbHble TUHUU: «CilydaliHble COOBITHS U BEPOSTHOCTH,
«Cry4aiiHple BEIMYMHBI U 3aKOH OOJIBIIUX YUCEID.

Baxknyro yacTh Kypca 3aHUMaeT HU3y4YEHHE I€OMETPHUYECKOr0 M OMHOMHAIBHOTO
pacupeneneHuii 1 3HAKOMCTBO C MX HENPEPBIBHBIMM aHAJIOTaMU — II0KA3aTEIbHBIM U
HOPMAJIBHBIM PACIIPEECICHHUSIMMU.

Conepxanne nuHuM «CiydaiiHple COOBITHS M BEPOSITHOCTHY CIYKUT OCHOBOM IS
(dopMupoBaHUs MPEJCTABICHUNH O PpACHpPECICHUU BEPOSTHOCTEH MEXIY 3HAYCHHUSIMU
CIIy4aiilHbIX BEJMYMH, a TaKKe 3Ta JUHUS HeoOXoanma Kak 0a3a Juisi M3y4deHHs 3aKOHa
O0onpmIMX yucen — (yHAAMEHTAIBHOIO 3aKOHA, JIEUCTBYIOIIETO B MPUPOJIE U OOILIECTBE U
UMEIOILIEr0 MaTeMaTHYecKyo Gopmanuzannio. CaM 3aKOH OOJIBIIMX YUCEN MpeIaraeTcs
B O3HAaKOMUTEIbHOW (opMe € MHUHUMAJIBHBIM HCIOJIb30BAHUEM MAaTEMAaTUYECKOIrO
dbopmanuzma.

Tembl, cBsi3aHHbIE C HENPEPHIBHBIMU CIIyYaWHBIMU BEIMYMHAMH, AKUEHTUPYIOT
BHUMAHME IIKOJBHUKOB Ha ONMCAHUM W W3YYCHUHU CIIyYalHBIX SBJICHHA C IOMOLIBIO
HenpepblBHBIX  (yHKUUHA. OCHOBHOE BHHUMaHUE YJENAETCA IOKa3aTeIbHOMY U
HOPMAJIbHOMY PacIpeAeIICHUsIM, IIPA 3TOM IIPEAIONIAraeTcs 03HAKOMUTEIBHOE U3yUYEHUE
MaTepuaiia 6e3 J0Ka3aTelbCTB MPUMEHIEMBIX (PaKTOB.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE



B yue6GHOM 11aHe Ha M3yUYeHHE Kypca alireOpbl ¥ Havajdl MaTeMaTUieCKOro aHaIu3a
Ha 0a30BOM YpoBHE OTBOAMTCS 2 yaca B Heaemo B 10 kmacce u 3 yaca B Hemenio B 11
KJIacce, BCero 3a JiBa rojia ooydenus — 170 gacos.

Ha u3yuenne yueOHOro Kypca «AnreOpa M Hadaja MaTeMaTHYE€CKOro aHajau3a» Ha
npodubHOM ypoBHE oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Hellemo), B
11 xmacce — 136 gacoB (4 yaca B HEJIEIO).

Ha u3yuenue reomerpun Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10
kiacce u 1 gac B Henenmto B 11 kiacce, Bcero 3a jBa rojaa o0ydeHus - 102 yueOHbIX Haca.

Ha usyuenue yuyebHoro xypca «['eomerpus» Ha yriiy0JIEHHOM YypOBHE OTBOJUTCS
204 gaca: B 10 xmacce — 102 vaca (3 yaca B Henenmto), B 11 kmacce — 102 yaca (3 yaca B
HEJIEITI0).

Ha uzyuenune kypca «BeposiTHOCTh M CTAaTUCTHKa» HAa 0230BOM YPOBHE OTBOJIUTCSA 1
9ac B HEJIEIIO B TEUCHHUE KaXKIOTO Tojia 00y4YeHHs, BCEro 68 y4eOHbBIX YacoB.

Anrebpa TeomeTpus BepositHOCTS M
CTAaTHUCTHKA
bazoBelii | YrayOnennsiii | ba3oBeiil | YriyOileHHBIN BazoBbIii
10 ) 4 5 ; 1
KJ1acc
11 3 4 | ; )
KJacc




COIAEPKAHUE YYEBHOTI' O KYPCA «AJI'EBPA»
10 KITIACC BA30OBOI'O YPOBHA

Yuciia 1 BbIYMCIICHUS

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOH, MPOLICHTHI,
OECKOHEUHbIE  MepuoAuYecKkue  JpoOu. ApuMmeTHyecKkue  omnepauud C
palMOHAIBHBIMU YHCIIaMU, TPEe0OpPa30BaHMS YUCIOBBIX BbIpakeHu. [IpuMenenue
Ipo0ell ¥ MPOUEHTOB ISl PEIICHMs MPUKIAAHBIX 3a/a4 U3 Pa3IM4YHbIX OTpaciien
3HAHWU U PEaJbHOU JKU3HU.

JleficTBUTENbHBIE YHKcla. PalnMOHalbHBIE W MPPALMOHAIBHBIE YHUCIA.
ApudmMernueckre ornepanud ¢ JIEeHCTBUTENbHBIMU 4YHuciaMmu. [IpubnmkEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA pPe3yJIbTaTa BHIYUCICHU.

Crenenp ¢ 1menbiM  mokazateneMm. CrangapTtHas  ¢gopMa  3aluCcH
JnelcTBUTENbHOTO uucia. Mcemonp3oBaHue moaxonsmied  GOpMbl  3aluch
JNEUCTBUTEIBHBIX YHCEN JUIS PEUIeHUS NMPAKTHYECKUX 3a0ad W MPEICTaBICHUS
JAHHBIX.

ApudmeTrnueckuii  KOpeHb ~ HaTypaibHOW  cremeHu.  [leiictBus ¢
apu(pMETUIECKUMH KOPHSIMH HAaTypPAJIbHOM CTENEHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTAHI€HC YHCIIOBOIO APTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU. OcHoOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHUE, KOpEeHb YypaBHEHHs. HepaBeHCTBO, pelieHWEe HEPaBEHCTBA.
Metoa nHTEpPBAIOB.

Pemenue nenbix 1 [poOHO-paLMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM.

[IprMmeHenne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKH U PEATbHOU KU3HH.

DyHKIUY U TPaPUKU

Oynkuusi, crnocoObl 3aganHus ¢yHkuuu. ['padux ¢yHkuuu. B3anmHo
oOpaTHbIe PYHKIUU.

OO6nactb onpeneneHuss U MHOXKECTBO 3HaueHUd (yHkuuu. Hynu QyHkmuu.
[TpomexxyTkH 3HaKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

Crenennast pyHKIMS ¢ HATypaJbHBIM U 1EJbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpadMK KOPHS 71-Oi CTEIEHHU.

TpuronoMerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIOBOTO apryMEeHTa.

Havajia MaTeMaTH4eCKOro aHAJIN3a



ITocaenoBaTenbHOCTH, CIIOCOOBI 3aJlaHMs MMOCJIEJOBATEIILHOCTEM.
MOHOTOHHBIE TOCHENOBATEIBHOCTH.

Apudmernueckas ¥ TeoOMeTpUIECKasi porpeccu. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIICH TeOMETPUUECKON
nporpeccund. Dopmysia CIOXKHBIX NMPOLEHTOB. VCronb30BaHHE MPOTPECCUU A
pelLICHUs pEeAIbHBIX 3a]1a4 MPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOk€eCTBO, omnepanuu HajJ MHOXKecTBaMu. Jlmarpammsl Jiliepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara JJjis OMNUCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKAa3aTEIbCTBO.

10 KITACC MPOPUJIBHOI'O YPOBHA

Yucia 1 BBIYMCICHUSA

Panmonaneupie yucna. OOBIKHOBEHHbIE M JECATHYHbBIE JIPOOH, MPOIEHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHeHnue apoOGelt U MPOLEHTOB IS
pelLIeHus MPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPACiICH 3HAHUM U PEabHOU KU3HU.

JlelicTBuTeNnbHBIE Yucha. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanMy ¢ JCUCTBUTEIBHBIMA  4YHUCIaMd.  MoOJyIb
JEUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpnOmmkE€HHbIE BHIYMCICHHUS, TIPABUIIa
OKPYIJICHUsI, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUH.

Crenenp ¢ ueneiM mnokaszareneM. buHom Herotona. Hcenosb3oBaHue
NOAXO0ASIIEN (OPMBI 3aMUCH JAEUCTBUTENIBHBIX YHCEIT ISl PELICHUS TPAKTUYECKUX
3a7a4 U MPEJCTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C pandOHAIBHBIM ITOKA3aTeleM MU €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM IOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTnuyHble U HaTypalbHbIE
JgorapugMsbl.

CuHyC, KOCHMHYC, TAaHT€HC, KOTAaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M apKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMSI M YpaBHEHHMSA-CIeACTBUA. HepaBeHCTBO,
pelLIeHNEe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIBIX U APOOHO-PAllMOHAIIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOroOwIeHbl OT OJHOW IIepeMEHHOW. JlelmeHue MHOrowieHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHoOrowiensl ¢  UEIbIMHU
kodppunmuentamu. Teopema Buera.

[IpeoOpazoBaHus UUCTOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHU U KOPHHU.



UppauronanbHbie YpaBHEHHSI. OcHOBHBIE METObI pelLIeHus
UPpALMOHAIBHBIX YPAaBHEHUM.
[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOAbI PEIICHUS MOKA3aTEIbHBIX

YPaBHEHHM.

[IpeoOpazoBanue BeIpaXXeHHH, COAEPKALTUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelIeHus
Jorapu(pMUYECKUX YPaBHEHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyJIBL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellieHre TpUroHoMeTpuYeCKUX ypaBHEHUM.

Pemenne cucrem nMHENHBIX ypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHH. OnpenenuTens MaTpullbl 2X2, €ro TreOMETPUYECKUH CMBICI H
CBOKCTBA, BBIUYHCIICHUE €T0 3HAYEHUS, TPUMEHEHUE OINPENCIUTENS I PEIICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PemeHue mNpUKIAmHBIX 3aa4 C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne DOCTPOCHHOW MOJENN C
IIOMOILBIO MATPHULL U ONPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pealbHOM CHUTyallMd C MOMOULIBIO
YPaBHEHUNW U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 pas3IMyHbIX 00JacTel HayKW M pealbHOU
AKU3HH.

DyHKUMH U TPAPUKH

@yukius, crnocoObl 3amaHus (QyHkuuu. B3auMHO o00paTHble (QYyHKIUU.
Komnosumms ¢ysxuuit. I'paduk  QyHKuuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpadukoB QPyHKIHH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkium.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC M HEeUETHBIE PyHKIIMK. [Tepuoandeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaueHus (YHKIIUU HA TIPOMEKYTKE.

Jluneitnasi, kBaapaTudHasi W APOOHO-TMHEHHAs (QYyHKIUH. DIeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOEHUE UX IPaUKOB.

Crenennast pyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIICHM C HATYPaJIbHBIM ITIOKA3aTEJIEM.

[TokazatenpHas u norapupmMuyeckas (YHKIMH, WX CBOWCTBA U TPaUKH.
Ucnonb3oBanue rpadgukoB GyHKIMMA 715 pellIeHUs YpaBHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

@DyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpOLEccCaX M SBICHUSX.
I'paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a



ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCJeaoBaTeIbHOCTEH. MeTon
MaTeMaTU4ECKOU WHYKIIHH. MOHOTOHHBIE 151 OTrpaHUYECHHBIE
MOCJIEIOBATENBLHOCTH. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTHYECKOTO aHAIN3a Kak
aHanu3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ TeoMeTprUIecKasl porpeccu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKon
IIPOIrpeCCUU. JIMHENHBIN U 3KCIIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
NpOUEHTOB. VICnoNb30BaHWE TMPOrPECCHM [JIsi  PEIIEHUs pEealbHBIX 3aaad
MPUKJIATHOTO XapaKTepa.

HenpepreiBable (yHKIIMM W WX CBolcTBa. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (GYHKIHMH HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA UTs pelieHus 3a1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeeHne, TeOMETPUICCKUN 1
bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBognbsie  3nemeHTapHblXx  ¢GyHKuuMd.  [IpousBoaHass ~ CyMMbl,
MPOU3BEACHUS, YACTHOTO Y KOMIO3ULIMY (DYyHKITHH.

MHo:xecTBa U JIOTMKA

MHoOX€eCTBO, Oomepalud HaJl MHOXXECTBAMU M HX CBOWCTBA. Jluarpammebl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUM, MPU PEUICHUU 3adad U3 JIPyTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KIIACC BA30OBOI'O YPOBHA

Yucaa 1 BBIYMCICHUSA

HarypanbHbie u nensie uncina. [Ipu3Haku 1eIUMOCTH LEJIbIX YHCEN.

CreneHb ¢ pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHHU.

Jlorapudm gncna. JlecaiTHaHbIe U HATypaTbHBIC JIOTApU(DMBL.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXXEHU, COAEPKALIUX JTOTapU(DMBI.

[IpeoOpazoBanue BBIPAKECHUH, COJEpPKAIIUX CTENEHU C PaMOHATBHBIM
MOKa3aTeJeM.

[IpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHbIE YpaBHEHUSI U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHUI. PellleHne NMpUKIAIHbIX 3a7a4 C MOMOUIBIO
CHCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl U COBOKYITHOCTH PAllUOHAIIbHBIX YPAaBHEHUI U HEPABEHCTB.



[IpumeHenue  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTel HayKu M peajbHOU
KU3HHU.

DOYyHKIUU U TPaPUKU

Oynkuusa. Ilepuogmueckne  Qynkumu. [IpoMexyTkm  MOHOTOHHOCTHU
¢yHkunu. MakcumMymbl 1 MUHUMYMBbl (QyHKUMU. HaunOonbliee u HaumeHbLIEe
3HaueHue (PYHKIMH HA IPOMEXKYTKE.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u norapudpmMuyueckas GyHKUNU, UX CBOMCTBA U TpaduKH.

Ucnons3zoBanue rpadmkoB GyHKUUNA 75 PELICHUS] YpPaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsi MCCIEAOBAaHUS IPOLIECCOB MU
3aBHUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUH 3aJad U3 APYTUX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

HenpepriBabie pyHKIIMN. MeTOI HHTEPBAJIOB JIIsl pEIICHHUS HEPABEHCTB.

[IpowsBognass Qynknuu. [‘eomerpuueckmii W (QU3NYECKHUIA  CMBICI
IIPOU3BOTHOM.

[IpousBogHbie  3yeMEHTAapHBIX  QyHKUMA.  Dopmysbl  HaxOXIAEHUS
IPOU3BOJHON CyMMBI, IPOU3BE/ICHUS U YACTHOTO (PyHKIUH.

[IpuMeHeHre MPOU3BOJHON K HCCIEAOBaHUIO (PYHKIMHA HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxxaeHne HanboIbIIero 1 HaMMEHbILIEero 3HaueHus. (PyHKIIMU Ha
OTpE3KE.

IIpuMeHeHre NPOM3BOMHOM JUIS HAXOXKACHMS HAWIydllero peleHus B
OPUKJIAJAHBIX 3aJadax, Uil OIpPEACNIEHHs CKOPOCTH IIpoliecca, 3aJaHHOTO
dbopmyIioi uiau rpaguKoM.

[TepBooOpaznas. Tabnuia mepBooOpPa3HBIX.

WNurterpan, ero reoMmeTrpuyeckuii W (QU3NYECKH CMBICH. Bpraucienue
uHTerpana no gpopmyne Herorona—JleitOnura.

11 KITIACC ITPO®UJIBHOI'O YPOBHA

Yuciia 1 BBIYUCTICHUSA

Harypanbubie u uenbsie yucna. [I[pumeHeHne NMpPU3HAKOB JEIUMOCTH LEIIBIX
gyucen, HauOompmuid obmui nemurens (mamee — HOJl) u HamMenbiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1ist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble wucna. Anredpavueckass U TPUTOHOMETpUYECKas (POpPMBbI
3alMCH KOMIUIEKCHOTO 4Hclia. ApuU(METHUYECKHE OIepauuu ¢ KOMILUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn n3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMIUICKCHBIX YHUCEIT JIJIsl PelIeHUsT PU3NUECKUX U TeOMETPUUECKUX 3aj1ay.



YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPAaBHEHHW W HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOop  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHH C  IMOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpU4EeCKUX HEPABEHCTB.

OcCHOBHBIE METOJIbI  PEIICHUS TOKa3aTeNbHBIX U  JIOTapU(PMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.

[IpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JacTel HayKh M pealbHOU
KW3HU, UHTEPIPETALNA IT0JyYEHHBIX PE3YyJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommosuumu QyHkiui. ['eomerpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIHH, UX CBOWCTBA U TPAPHUKH.

I'paduaeckue mMerompl pemieHus ypaBHEHHN U HepaBeHCTB. [ 'padudeckue
METO/bI PEILLICHHUS 3a/1a4 C TapaMeTPaMH.

Ucnonb3zoBanue rpapukoB (QYHKUMNA [JIs1 UCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATIBHOM KU3HMU.

HayaJjia MaTeMaTH4eCKOI0 aHAIH3a

[IpumeHeHre MPOU3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKkcTpeMyMbl.  Haxoknenue  HauOonbllero M HAaMMEHBILIErO0  3HAYEHUU
HENpPEePbIBHON (YHKLIUU HA OTPE3KE.

[IppumeHeHne nPOU3BOJHOM JUIA HAXOXKACHUS HAWIIy4dlIero pELICHHs B
IPUKIAIHBIX 3aJadax, Ul OIPEACIICHUS CKOPOCTH M YCKOPEHHsA IIpolecca,
3a1aHHOTO (HOPMYIIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QpyHkunid. [IpaBuna HaxoxaeHUs IepBOOOPa3HBIX.

Wnrerpan. I'eomerpuueckunit CMBICHI MHTErpaia. Brruucnenue
onpenenéHHoro uurerpana o ¢popmysie Herorona-JleOuuna.

[IpumeHeHre uHTErpana i HaxXOXJEHHUs IUIoIajed IUIoCKuX Guryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsr  pemenuit  auddepeHunanbHBIX — ypaBHeHHMA. Marematuyeckoe
MOJICIMPOBAaHUE peajbHBIX IPOIECCOB C MOMOLIBI0 U depeHInaIbHbIX
YPaBHECHUU.



COILEPKXAHHUE YYEBHOI'O KYPCA «'EOMETPUS»
10 KITIACC BA30OBOI'O YPOBHA

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKCMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTh NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajieNbHbIX IUlocKocTel. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapayieenune/; MIoCTPOCHHE CEUCHUIA.

[leprieHIMKYISAPHOCTL NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIE B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIbHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJl, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuust  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUKYJSAPHOCTH  JIBYX
I0CKOCTeN. TeopeMa o TpEX MepHeHIuKyIsIpax.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero coucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuAa. OIJIEMEHTbl NpuU3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
npaBWiIbHAs NUpaMUAQ; MNPaBWIbHAS TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojxeka’ip ¥ ukocadap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B MNHpPaMHAAX, NapajuleJeNuneaax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IIOWAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUJIBHON MNHUpPaMUIBI,
TeopeMa O Iulomanu yceuéHHoM mmpamuapl. [lonstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6uesie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

10 KITACC MTPOPUJIBHOI'O YPOBHA

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: IEpPECEKAOIIMECH,
napajuyieJbHble M CKpeluBaronecss npsMbie. [Ipu3Haky CKpemMBarOIIUXCA
npsMbIX. [lapanienbHOCTh IPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaJlJICIbHbIC
IpsIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTh TPEX NPSIMBIX, MAPATIIENBHOCTD MIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300pa’KeHue
¢uryp. OCHOBHbIE CBOMCTBa MNapajIeIbHOIO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapayiieNbHON MPOEKIUH. YTJBI C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEXY IpsMBIMU B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MapalljieibHbIE
IIJIOCKOCTH, CBOMCTBA napajuieIbHbIX IIJIOCKOCTEMN. [Ipocreimue
IPOCTPAHCTBEHHbIE (DUTYpPhI HAa IUIOCKOCTH: TETpadJp, MNapaUieenure,
MIOCTPOCHHUE CEYCHUM.

[lepneHaUKYISIPHOCTD NPSIMOW U IUIOCKOCTH: NEPIICHAUKYJIIPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MapajuIeNIbHbIE W NEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
MEePIEHANKYIISIPHON IIJIOCKOCTH. OproronanbHO€ IIPOEKTUPOBAHUE.
[lepneHauKyIsIp ¥ HAKIIOHHBIC: PACCTOSSHUE OT TOYKH JO MIIOCKOCTH, PACCTOSHUE
OT TpsAMOM 10  TIJIOCKOCTH,  TpOeKIus  GUrypel  Ha  TUIOCKOCTb.
[lepieHAMKYISAPHOCTh  IJIOCKOCTEW: TPHU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TpEX NEPIEHIAUKYIIApax.

VYrael B NPOCTPAHCTBE: Yroyl MEXAY MPSMOM U IIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JINHEWHBIM yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOIPaHHBIE YTJIbIL.
CBoiicTBa IUJIOCKUX YIJOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKMX U
JNBYIPAHHBIX YIJOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHoOrorpaHHuKu



Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U TOJHAsl IOBEPXHOCTb MPU3MBI.
[Tapannenenurien, MNPsMOYTOJbHBIA  NMAPAUICNENUANET W €ro  CBOMCTBA.
Kparvaiimme myTm Ha IIOBEpXHOCTM MHOrorpaHHuka. Teopema Omunepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroinbHas mTUpaMHaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pé€Gep M OOKOBBIX T'paHEl
NpaBWIbHOW mUpamuibl. lIpaBuibHBIE MHOTOTpAaHHUKH: IpPaBUJIbHAS IpU3Ma U
NpaBWJIbHAS IHMpPaMHIA, TPAaBWIbHASA TPEYroJibHAs IHMpaMHUIA W NPaBUJIbHBIN
TeTpa’p, KyO. IlpencraBmeHune o mpaBUIBHBIX MHOTIOTPaHHUKAx: OKTas3p,
JNOAEKAdIP U UKOCADIP.

Bbluncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, [OuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTM M TMOBEPXHOCTH MPABHIBHOM MUPAMMIBL,
TeopeMa O IUIOLIAAN YCEYEHHON TUPAMHUIBI.

CummeTpuss B INPOCTPAHCTBE. JJEMEHTBI CUMMETPUM  IIPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHs B MPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuleJieniunea, CUMMETPHS MPABWIBHBIX MNPHU3M, CUMMETpUS NPABUIBHOU
IUpPaMUJIBIL.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOP, IJMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[eMCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[ToHsaTHE KOMIUIAaHApHBIE BEKTOpbI. lIpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamenenunena. Teopema O pas3noXKEeHUH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npocrpaHcTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOPA U
KOOpJIMHATaMHA TO4YEK. YTOI Mexay BekTopaMu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC BA30OBOI'O YPOBHA

TeJsia BpaleHus

Hunuaapuyeckas IIOBEPXHOCTD, obpazyrorniue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHAPUYECKOW TMOBEPXHOCTU. LlMnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias U OCh; IUIONIaAb OOKOBOM M TMOJHOU
MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOM nmoBepxHocTU. KoHyc: ocHOBaHME U BepIIMHa, 00pa3yroias
U OCh, IUIOIIaJb OOKOBOM W TIOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
0o0pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AMAMETP; IUIONMIA[b MOBEPXHOCTU CQEPHI.
B3auMHoe pacnionoxkenue chepsl U MIIOCKOCTH; KacaTesbHas MIOCKOCTh K cdepe;
JI01a1b ChEepHI.

N3o0OpaxkeHue Te BpallleHus Ha MII0CKOCTU. Pa3BépTka uInHApa U KOHyca.

KomOunanuu Ten BpalieHus M MHOTOTPAHHUKOB. MHOTIOTpaHHUK,
OmMHCaHHBIA OKoJIO cdepwl; cdhepa, BNHCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaLlCHHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00BEME
NpSIMOYTOJLHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM MWIMHApPA,
konyca. O0BEM 1mapa u miomaasb chephl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus mwMHApa (TapauiebHO M MEPHEHAUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapaJuiebHOE€ OCHOBAHUIO U MPOXOSIIEE uYepe3 BEPIIHUHY), CEUCHUS
niapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekrtop Ha miiockoctu U B poctpaHcTBe. ClloKeHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEeKTOopa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. PeimieHwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JCUCTBUU € BekTopamu. [IpsmMoyrosibHas cucrema
KoopauHaT B TmpocTpaHcTBe. Koopaunatel BekTopa. lIpocreitmimne 3agaun B
KOOpAMHATaX. YTOJd MEXIy BekTopamu. CKalsspHOE MPOU3BEJECHUE BEKTOPOB.
Brruncnenne yrioB Mexay MpSIMbIMU U TUIOCKOCTSIMU. KoOpauHAaTHO-BEKTOPHBIM
METOJ] IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

11 KIIACC TPOPUJIBHOI'O YPOBHA

Tesia Bpamenus

[TonsiTHsA: TWIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsl IMOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTh, oOOpasyrwomue TmoBepxHOCTel. Tema BparieHus:
IWIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacmoyiokeHue
cheppl W TUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpaImieHus Ha TIockocTh. PasBéprka mwimHapa u KoHyca. CuMmmeTpust chepsl u
mrapa.

O6bEéMm. OcHoBHbIE cBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpSIMOYTOJLHOTO Tapajuienenunena u ciaeactsus u3z He€. OObEM mnpsMoi u



HAKJIOHHOM TMPU3MBI, [IJIUHJpA, TUPAaMHUIbl U KoHyca. O0BEM 11apa U MIapoBOTO
CerMeHTa.

KoMOuHauym Ten BpalieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
WIMHAP, ONHCAaHHAs OKojo mwinHapa. Ilepecedenme cdepsl W 1mmapa ¢
wiockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaIlCHHS.

[Tnomans MOBEPXHOCTH NUIWHAPA, KOHycCa, TUIOManab chepsl U €€ JacTew.
[Tonobue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agad Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnit MHOTOTPAHHUKOB M TEJT BPAIIEHUS: CCUCHHSI ITUITHH/IPA
(mapayiienbHO M MEPNEHAUKYISIPHO OCH), CEYeHHUsi KOoHyca (mapajuielbHbIe
OCHOBAHHIO M MIPOXOJISIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEUYECHHI: METOJ| CJIEeJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI TIEpeHoca
CEeKylIeH MIOCKOCTH.

BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeKkTopaMu. BektopHoe
yMHOXXeHHE BeKTOpoB. (CBOWCTBa BEKTOPHOTO yMHOXEHUs. [IpsmoyronpHas
cucTeMa KOOpAMHAT B npocTpancTBe. KoopaunaTel Bektopa. Pasnoxkenue BekTopa
no Oasucy. KoopauHATHO-BEKTOPHBIH METOJ TPH PEIHICHHH TI'€OMETPUYECKHUX
3azay.

JIBH2KeHMsI B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OToOpakeHus. JIBmKeHus U paBeHCTBO Guryp. O6mue
CBOWCTBA IBMKCHUN. BUbI ABH)KEHUI: apaJuIebHbBIN IEPEHOC, HEHTPAJIbHAS
CUMMETpHUS, 3epKalibHAss CHMMETPHS, TTOBOPOT BOKPYT mipsimoii. [IpeobpazoBanms
nono6us. [Ipsimas u cdepa Diinepa.



COJEPXAHME YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTUKA»

10 KUIACC

[IpeacraBnenne AaHHBIX C TMOMOIIBIO Tabmui W auarpamMm. CpenHee
apudmernyeckoe, MeauaHa, HAWOOJIbIIEe M HAUMEHbIIEE 3HAYCHHUS, pa3Max,
JUCHEPCHS U CTAHIAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTBI (OIBITHI) U CIy4YalHbIE COOBITUSA. DJIEeMEHTapHbIE
coObITUs (Mcx0/bl). BeposTHOCTH ciiydallHOTO COOBITHSA. BIW30CTh YacTOTHI U
BeposITHOCTU ~ coObiTuil.  Cily4ailHple  ONBITBI € PaBHOBO3MOKHBIMU
JJIEeMEHTapHBIMU ~ COOBITUSIMU.  BeposiTHOocTM  COOBITHII B ONBITaX €
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.

Onepanuu Haj| COOBITUAMU: TepecedeHre, 00beAMHEHNE, TPOTUBOIOIOKHBIC
coObITus. J{narpammel Dinepa. @opMyiia CI0KEHHSI BEPOATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydaillHOTrO
skcnepuMenTa. @opmyiia mojaHoN BeposiTHOCTU. He3aBrucuMbie COOBITHS.

KomOunaropnoe npaBuio ymHoxeHus. [lepecranoBku u dakropuan. Yucno
couetanuit. Tpeyronpuuk Ilackams. ®opmyna 6maoma HeroToHa.

bunapHbIil ciy4aifHbI OMBIT (MCTIBITAHKE), YCIIeX U Heyaada. HesaBucumeblie
ucnbiTanus. Cepus HE3aBUCHUMBIX HCHBITAaHWN 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBbIX UCTIBITAaHUN bepHyIu.

Cnyuaiinas  BenmunHa. Pacnpenenenue  BepositHOocTed.  Jmarpamma
pacnpenenenusa. [Ipumepsl pacnpenencHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJILHOE.

11 KITIACC

UuciioBble  XapakTEPUCTHKU  CIyYalHbIX  BEJIWYMH: MaTeMaTHU4ecKoe
OXXKHWJIaHUE, JUCHEPCUS W CTAHAAPTHOE OTKJIOHEHue. lIpumepsl mnpuMeHeHus
MaTeMaTUYECKOr0 OXKUJAHWs, B TOM YHUCJE B 3aJayax M3 MOBCEIHEBHOU JKU3HHU.
Marematnyeckoe OXujaHue OWHAPHOW CIydallHOW BENMYMHBI. MarteMaTudeckoe
OXXHUJAaHUE CYMMBI CIIydallHbIX BeJMYMH. MaremaTuyeckoe OXuJaHue U
JUCIIEPCHS TEOMETPUUECKOr0 1 OMHOMUAIBHOTO PACTIPECICHHM.

3akoH OOJBIIMX 4YHCENT W €ro poJib B Hayke, NpuUpoje U OOIleCTBe.
BriOGopouHblii METOT MCCIIETOBAHUIA.



[Ipumeppl HENpepbhIBHBIX CIy4YaWHbIX BelW4MH. lloHATHME O IUIOTHOCTH
pacrpeneneHus. 3a1aud, IpUBOISIINE K HOPMAIbHOMY pactipeneneHuto. [lonsrue
0 HOPMAaJIbHOM PACIPEACICHHM.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeamera «MaremaTuka» JTOJDKHO O0OecTeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEJIHEr0 00111ero 00pa3oBaHUsl CIEAYIOMINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs:

I'pa:knanckoe BocnuTaHme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
mpoLeayp TpakaaHCKOoro oOmiecTtBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLUAJIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU C WX
GYyHKIUSIMY ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKOW IIKOJIBI,
K HCHOJIb30BAaHUIO ATUX JOCTIKEHUN B JPYyTrUX HayKaxX, TEXHOJOTUAX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHEM Ty XOBHBIX LEHHOCTEN POCCUICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B MIOCTPOCHHE YCTOMYMBOTO OYAYIIETrO.

JcreTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMAaTHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajady, peleHnu, paccyXIcHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTeMaTUYeCKUe 3HaHHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE TMHUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTJIbIXa, peryisipHas busnyeckas AKTUBHOCTb); dbuznueckoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CIIOPTHUBHO-03/I0POBUTEIHHOM
NEeSTENHHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTHU TPYAOTIOOUS; MHTEPECOM K
pasnuyHbiM  chepaMm  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOD



Oynymeid mnpodeccur W Ppeamu30BbIBATH COOCTBEHHBbIC KU3HECHHBIE IUIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEH >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJI0rnYecKoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTHIO HKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLUAIBHO-?)KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLIMATIBLHOU
Cpelbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa HSKOJIOTMYECKHX Mpo0iem;
OpUEHTAIlME HAa NMPUMEHEHHUE MaTEeMaTHYECKUX 3HAHWUM JJIsI pelIeHus 3aj1ad B
00JIacTH  OKpYXarolleil cpenapl, IUIAHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOKHBIX MTOCJIEACTBUN JJIs1 OKPYKAIOLEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TMOHUMaHUEM
MaTEMaTUYECKOW Haykd Kak cdepbl UYeTOBEYECKOM ACSATENBHOCTH, STaroB €&
pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MAaTE€MaTHKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIISATh INPOEKTHYK) W HCCIEHOBATEIBCKYH IEATEIBHOCTD
VHJIMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbI€ pe3yJibTaThl OCBOCHHS IPOrpaMMbl Y4EOHOro MpeameTa
«Maremartuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANbHbIMU PecYNIMUBHBIMU OCUCTBUAMU.
1)  Vuusepcanvhvie  no3zmaseamenvuvle  Oeticmsusi,  0becneuu8aOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YYAOWUXCS  (0C8OeHUe
Memo008  NO3HAHUS — OKpYJcarowe2o  Mupa,  HpUMEHEeHUe  JI02UYEeCKUX,
UCce008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).
bazoBrkie noruueckue AeUCTBUS:
® BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEeMaTHYECKHUX
OOBEKTOB, MOHATHI, OTHOIICHUN MEXIy MOHATUSIMU; (POPMYIUPOBATH
OTpE/CIICHUs]  TMOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanuy, OCHOBAaHUS JUisi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3a;

® BOCINpPUHHMMATh, (QOPMYIUPOBATH M  MPEOOPa3OBHIBATH  CYKICHUS:
yTBEpJAUTEIbHBIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIE W OOIIue;
YCJIOBHBIE;

® BBIBIATH  MaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U WU
IpoTHBOpeUrss B (pakTaxX, JaHHBIX, HAOIIONCHHSAX W YTBEPKICHUSAX;
npejyiaraTb ~ KpUTEpUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;



JIeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
IPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MIPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APryMEHTALMIO,
NPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBOJBL;

BbIOMpATh croco0® pernieHus yuyeOHOM 3ajaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbHIOMpaTh HaubOonee MNOAXOAANIMI ¢ Yy4E€TOM
CaMOCTOSATENbHO BbIIEIEHHBIX KPUTEPUEB).

ba3oBrie HCCJIICA0BAaTCIbBCKHUEC ﬂGfICTBPISIZ

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT IO3HAHUS;
(opMyIHpOBaTh BOIPOCHI, (UKCHUPYIOLIME MPOTUBOPEUHUE, MPodIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBaHHBIN JKCIIEPUMEHT,
UCCIIEJIOBAHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SBJIEHMUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOPMYJIHPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHMBATh JOCTOBEPHOCTb
NOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMI];

IPOTrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUTAThH
MPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ nuandopmariuei:

2)

BBISBJISITh 1epULUTH MHPOPMAIMK, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIsl PELIEHUS 3a4a4u;
BbIOMpaTh ~ MHPOpPMALMIO U3  MCTOYHHKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
Pa3INYHbIX BUIOB U (JOPM IpeICTaBICHHUS;
CTPYKTYypUpPOBaTh MH(GOPMALIMIO, IPEJICTABIATh €€ B PA3NMUHBIX (opMax,
WTIOCTPUPOBATh TpaUUuECKH;
OLICHUBATh HaAEKHOCTh uH(popmMauu o CaMOCTOSITENIBHO
c(hopMyJTUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie  KoMMyHukamuenwvle Oeticmeus,  0Oecneyusarom

CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YUATOUWUXCSL.
OOurenue:

BOCIIPUHUMATh M  (QOPMYJIHpPOBaTH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIENIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U IIUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
X0y peUIeHUs 3a1a4d, KOMMEHTHUPOBATH ITOJIYyUYEHHBIN PE3YyJIbTAT;

B X0J1¢ 00CY>KJICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
poOIeMBbI, peraeMon 3aa4un, BEICKA3bIBaTh UICH, HAIICIICHHBIEC HA TIOUCK
pPELICHUS; COMOCTABJISITh CBOM CYXKIECHUA C CYXICHUSMH JPYTHUX



YYaCTHUKOB JHayiora, OOHApY>KMBATh Pa3IMuve U CXOJICTBO IO3WIIHMM; B
KOppeKTHOU opme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  pe3yJbTaThl  PEMICHHUS  3aJa4d,  DKCIEPUMEHTAa,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3a]1a4 TPE3CHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyTHU4ECTBO:

3)

MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUyaTbHON pabOThI MPU PEIICHUH YUSOHBIX 33/1a4; TPUHUMATH I1E/Th
COBMECTHOHM JeATEIbHOCTH, IUIAHMPOBATh OPTraHW3allMI0 COBMECTHOM
paboThI, pacpeemsaTh BUIAbI paboT, TOTOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMBD» W WHBIC); BBHITIOIHATH CBOKO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTrUMH YJE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHUSIM,
chopMyITUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanonuvie  pezynamuenvie  Oeticmeus, obecneuusaiom

GopmuposaHrue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PCILICHUSA 3ada4u, BI->I6I/IpaTB croco0 peumcHus C

y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMaIUu.
CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIIbHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUHA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U
pe3yibTaTa peeHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTHh IPHU PEIICHUU
3aJlaul, BHOCUTH KOPPEKTUBBI B JIEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSTENHCTB, TAHHBIX, HAMICHHBIX ONTMOOK, BHISBIICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa ILEIM U YCJIOBUSIM, OOBSCHSTH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJbTAaTOB JESATEIBbHOCTH,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATDBI «<AJIT'EBPA)

OcBoenue yueOHOTo Kypca «Anredpa U Hadajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUsl OJDKHO 0O0ECleurBaTh JOCTUXKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB:

10 KIIACC BA30OBOI'O YPOBHA

Yucjaa 1 BLIYMCTIEHUS



OnepupoBaTh MOHATHUSMHU: pPALMOHAIBHOE M JIEUCTBUTENBHOE YHCIIO,
OOBIKHOBEHHASI M IECATUYHAS TPOOB, IPOIIEHTHI.

BoimonusaTe  apudmernyeckue — Oomepalud € PalUOHAIBHBIMH |
JICHCTBUTEIHbHBIMU YHCIAMHU.

BoimonusaTe npuOAMKEHHBIE BRIUYMCICHUS, UCIIONB3YS MpaBuia OKPYTICHUS,
JieNaTh TPUKHUIKY U OLIEHKY pe3yJIbTaTa BHIYHCICHUI.

OnepupoBaTh MOHITHSIMH: CTENEHb C IENBIM IOKa3aTeleM; CTaHIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HAaTypajJbHOW CTEINEeHHU;
UCTIONB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTEIBHBIX YHCEN AJISl PEIICHUS
NPaKTHYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC M TaHI'€HC IIPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aIlMCh IPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MHOHATHUSMHU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
paloHaibHOE, UPPALlMOHAIBHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUIECKOE
ypaBHEHUE;

BrimonusaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN W periaTh
TPUTOHOMETPUUYECKUE YPAaBHEHUSI.

BreimonusaTe mpeoOpa3oBaHUs ILETBIX, PAMOHATBHBIX W HPPAIMOHATBHBIX
BBIpQXCHU W  pematb OCHOBHBIE THUMBI  IENbIX, pAlMOHAJIBHBIX U
UppaIMoOHaIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[TpuMeHsITh ypaBHEHUSI U HEPABEHCTBA IS PEIICHHS] MAaTEMAaTHUECKUX 3314
¥ 337a4 U3 PA3IMYHBIX 00acTell HAYKH U PEAIbHOM KU3HU.

MonenupoBaTh peajbHblE CUTyalldd Ha S3bIKE anredpbl, COCTAaBIATH
BBIPQXXCHMS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJauyM, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUUHN U TpaduKu

OnepupoBath MOHATHUAMU: (YHKIUS, CIOCOOBI 3aJaHus (PyHKUIHUH, 001acTh
OTpeNelICHNs U MHOXKECTBO 3HA4YeHWH (QyHKIWU, Tpaduk (yHKIHHM, B3aWMHO
oOpaTHbIe PyHKIMU.

OnepupoBaTh TOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU
(GYHKIINH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pelIeHNs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JIUHEWHON (PYHKIMHU, KBAJPATUUYHON (PYHKIUH,
CTETICHHOH (DYHKITHH C I[EJTBIM TIOKa3aTeIIeM.

Hcnonp3oBate rpaduku (QYHKUMM JUIsl  HMCCIEAOBAaHUS IPOLIECCOB MU
3aBUCHUMOCTEH NpU PEeLICHUM 3aJa4 U3 IpYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU; BbIpaxaTb (pOpMyJaMHi 3aBUCUMOCTH MEX/1y BEJIUUYUHAMM.

Hayana mareMaTH4ecKOro aHAJIu3a

OnepupoBaTh MOHSATUSAMM: MOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpHuyecKas Mporpeccuu.



OnepupoBarh TMOHATUAMH: OECKOHEYHO YyOBIBaOIIas reoMeTpuuecKas
porpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH Tr€OMETPHUIECKOM MPOTPECCUH.

3amaBaTh MOCIEAOBATEILHOCTH PA3TMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEN U MPOTPECCUM JJISI PELICHUS
peanbpHBIX 3a1a4 NPUKIAJHOTO XapakTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh NOHATHUSIMUA: MHOXECTBO, OTIEPALIUM HAJl MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s ONHCAHUS
peanbHBIX TPOILIECCOB W SBJICHUM, MPU pEUICHUU 3a7ad U3 JAPYIUuX Y4eOHBIX
MPEIMETOB.

OnepupoBatb MOHATHSIMU: OINpeIeNICHUE, Teopema, CIEACTBUE,
JIOKa3aTeIbCTRO.

10 KITACC MTPOPUJIBHOI'O YPOBHA

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHAas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPALHOHATBLHOE YHCIO0, MHOXECTBA
palMOHATIBHBIX U ICUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIHHOIO YHUCIIA;

OPUMEHSITh JIPOOM W TPOLIEHTHI JUIsI PEUICHUsS MPUKIAIHBIX 3a7ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU JKU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCICHUS, TIPAaBUJIa OKPYTIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYHUCIICHUN;

CBOOOJHO ONEpPUPOBATh TMOHSATHUEM: CTENEHb C IEJIbIM [OKa3aTelieM,
WCIIOJIB30BATh MOAXOSAMIYI0 (hOPMY 3alUCH NCUCTBUTEIBHBIX YUCEIN IS PEIICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHITHEM: apU(PMETUYECKUNA KOpPEHb HATypalbHON
CTETIEHU;

CBOOO/IHO OTEpUPOBATH MOHITUEM: CTETICHb C PAIMOHATBHBIM MTOKa3aTeIeM;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: Jorapudm dUHCTa, ACCITHYHBIE U
HaATypaJbHBIC JIOTApU(MBIL;

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC M APKTAHTEHC YUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATH MOHATHUSIMHU: TOXKIECTBO, YPaBHECHHE, HEPABEHCTRBO,
PaBHOCHUJIBHBIE YPABHEHUS U YPABHEHHUSI-CIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

NPUMEHSTh PAa3IMYHBIE METONBI PEIICHUS PAlMOHAIBHBIX H JIPOOHO-
pallMOHANBHBIX YPABHEHUW, NPUMEHATH METOJ WHTEPBAIOB JUIA PELICHUS
HEPABEHCTB;



CBOOOZHO OIEpPUPOBATh MOHATUSMU: MHOTOUWIEH OT OJHOM IEepPEeMEHHOM,
MHOTOWIEH C LEAbIMH KOX(p(PUUIUEHTAMH, KOPHM MHOTOUWIEHA, HPUMEHAThH
JIE€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl PEIIeHUs 3a/1a4;

CBOOOZHO ONEepUpoBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHHUS €r0 3HAYEHUS,
IPUMEHATh ONPEACIIUTENIN Ui PEUIEHUs CUCTEMBl JIMHEWHBIX YpPaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MOMOIIBI) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEINUTEIIEH,
MHTEPIPETUPOBATH IIOJyYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSIMH [UIsl TMpeoOpa3oBaHUs
BBIPAXCHU;

BBITMOJIHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIICHH C
paLMOHAIILHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBA aorapudpmon VIS npeoOpazoBaHus
J0Trapu(PMUYECKUX BBIPAKEHUN;

cBOOOZHO OMEpUPOBATh MOHATHUSMU: HPPAIOHATbHBIC, MOKA3aTeIbHBIE U
norapuMHUYECKrEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C OMOIIBIO PABHOCHIIBHBIX
NIEPEXOA0B WIIN OCYILECTBIIAS IIPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHbBIE TPUTOHOMETpUYECKUE (HOPMYJIbI sl MPeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUM;

CcBOOOZHO OMNEpUpOBaTh MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoAuMble (OpMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMd Ha $3bIKe ainreOpbl, COCTABISTH
BBIDAXXECHUS, YPABHEHHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4d, HCCIEAOBATH
MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM aIlnapara ainreopsl.

DOyHKUMH U TPAPUKN:

CBOOOJHO ONEpUPOBATh MOHATHIAMU: (YHKIMS, CIIOCOOBI 3aAaHUs (PYHKIMH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMHO3UIUs GyHKUMWA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHBIE TTPeoOpa3oBanus rpaduKkoB PyHKINH;

CBOOOZHO OINEpPUPOBATh MOHATUAMU: OOJIACTH ONPEACICHUS U MHOMXKECTBO
3HaYeHUH QYHKIMH, HYIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OMEpUpPOBATh TMOHATUAMH: YETHbIE UM HEUYETHBIE (PYHKIUH,
nepuoandYeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLUHU, MAKCUMYMBbI U
MUHUMYMBI (YyHKUIWM, HauOojblllee M HAaUMEHbIee 3HaueHHe (YHKIUU Ha
IIPOMEXKYTKE;



CcBOOOIHO ONEpPUPOBATh NOHATUAMHU: CTENEHHAs QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeleM, rpauK CTENEHHOW (YHKIMM C HATYpPaJIbHBIM U LEIBIM
nokasaresieM, rpauk KOpHsS N-od CTeNneHH Kak (yHKIHMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJEeM;

ONEepUpPOBaTh MOHATUAMU: JIMHEIHHAas, KBaJpaTU4HAas WU JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPauKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSAMHU: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMH, UX CBOMCTBA M rpauKH, MCHOJIB30BATh MX TpapUKH AJs PEHICHUS
YPaBHEHHI;

cBOOOZHO ONEpUpPOBaTh MOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
OIpesiesIeHUEe TPUTOHOMETPUUECKUX (DYHKIIUI YHCIOBOIO apTryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA Ui UCCIENOBAaHMS IMPOLIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Havayia MaTeMaTH4€eCKOr0 aHAJIM3Aa:

CcBOOOZIHO ONEpUpOBaTh NOHATUAMM: apuMeTHyecKas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
AKCIIOHEHIIMATBHBIA POCT, (hOpPMyJIa CIOKHBIX MPOILEHTOB, UMETh MPE/ICTABICHHUE
0 KOHCTAHTE;

UCIOJb30BaTh NPOTPECCUU JI PEIICHUs pEealbHbIX 3a/lad IPUKIIAJHOTO
XapakTepa;

CBOOOJIHO ONEpUPOBATh NOHATUSAMU: MOCIEI0BATEILHOCTD, CIOCOOBI 3aaHUs
NIOCJIEOBATENbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXIACHUS MAaTEMaTHYeCKOro aHajln3a KakK aHalIu3a
OECKOHEYHO MaJlbIX;

CBOOOJHO OIEpUPOBATh MOHATHSIMHU: HENpepbIBHbIE (GYHKUUHU, TOUYKH
pa3psbiBa rpaduka GyHKIUHA, aCUMIITOTHI Fpaduka QyHKIHY;

cBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAsS Ha OTPE3KeE,
OPUMEHATH CBOICTBA HETIPEPHIBHBIX (YHKIUH 711 peLIeHUs 3a/1a4;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: INIEpBasl W BTOpas IPOU3BOJHBIE
(GyHKUMHU, KacaTelbHas K rpaduKy (QyHKIUY;

BBIYHCIIATH MTPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIUU
IByX (QYHKIUH, 3HaTh MPOU3BOJIHBIEC FJIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUECKU U (PU3MUECKHIl CMBICT MPOU3BOJHOM AJIs
penieHus 3aaad.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpUpPOBaTH TMOHATUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;



UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisl ONUCAHUsI PEaTbHbIX
IPOLIECCOB U SIBJICHUM, IPY PEUICHUH 3a]]a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEpUPOBATh MOHITUSIMU: OMNPENCIICHUE, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOr0 0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
ypaBHEHHS U HEPABEHCTBA.

11 KIIACC BA30OBOI'O YPOBHA

Yucia 1 BIYMCICHUSA

OnepupoBaTh NOHSATUAMH: HATypaldbHOE, IEJI0€ YHUCIO; HCHOJb30BAThH
NPU3HAKH JIEIMMOCTH LENbIX YHCEJI, Pa3J0KEHHE YMCIa Ha MPOCThIE MHOXKHUTEIN
JUTSL pelIeHus 3a/1ay.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHSAMU: JOTapuPM UHCIIA, TECATHUUYHBbICE U HATypaJbHBIC
Jorapu(pMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumensaTp cBOMCTBa CTemeHW Mg MpeoOpa3oBaHMsl  BBIPAKECHUI;
ONEPUPOBATh MOHATHUAMU: IOKA3aTEIbHOE YPABHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHsaTh  mpeoOpa3oBaHUs  BBIPAKEHUM, COAEPNKAIIMX  JIOTapu(MBbI;
OTIepUPOBAThH MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIC THUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoaute penienus npocTelnx TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JMHEHWHBIX YPaBHEHUI U €€ pEIlCHHUE;
UCIIOIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM JIJISl pEIICHUS MPAKTUYECKUX 3a]ad.

Haxonuth pelieHuss mpocTEUIIUX CUCTEM M COBOKYMHOCTEH pallMOHaIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopenupoBaTh pealibHbleé CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIpAQKEHUS, YpaBHEHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHMIO 3aJIayd,
UCCJIeI0BATh MOCTPOCHHBIE MOJIETU C UCTIOJIB30BaHUEM ammapara aareOpsl

DyHKUMH U TPAPUKH

OnepupoBarh MOHATUAMH: TepUOAUYECKas  (QYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKMA OJKCTpeMyMma (YHKIMH, Haubomibliee u
HaUMEHbIIIee 3Ha4YeHuss GQYHKIUM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus PyHKITUH, 3aJJaHHOM TpaduKOM.

OnepupoBaTh MOHATHSIMH: TpadUKU TMOKA3aTEIBHOW, JOTapU(PMUIECKON U
TPUTOHOMETPHUUECKUX (PYHKIUI; W300paxaTh WX HA KOOPAWHATHOW TUIOCKOCTH U
WCIIOIb30BaTh JJIsl PEIICHHS] YPaBHEHU U HEPABEHCTB.

N300paxxaTb HA KOOPJIMHATHOM IJIOCKOCTH T'paUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOIb30BaTh UX JJI PEIICHUS] CUCTEMBI JIMHEHHBIX YPaBHCHUM.

Hcnonw3oBath rpadukyd QyHKIMA IS UCCIEIOBAHMUS TPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX YUCOHBIX JUCIUTUINH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a



OnepupoBaTh MOHIATHIMU: HETPEpbIBHAS (QYHKIHS; MPOU3BOAHAS (DYHKIIHH;
UCIIOJI30BaTh TEOMETPUUYECKUMA ¥ (PU3HUUECKUI CMBICI MPOU3BOHOM JJIS peIIeHUs
3a7ad4.

Haxonutb mpou3BOIHEBIE 2IEMEHTAPHBIX (QYHKIIUN, BBIYUCISITH TPOU3BOTHBIC
CYMMBI, TIPOU3BEICHNUS, YACTHOTO (PYHKITUH.

Hcnonb3oBaTh NpoOM3BOAHYIO JJIsl KCCIIEIOBaHUS (DYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSThH PE3YIbTAThl UCCIEAOBAHUS K TOCTPOCHUIO IPaUKOB.

Hcnonb3oBaTh NPOM3BOAHYIO ISl HAXOXKICHUS HAWIYUIIEr0 PEHICHHUS B
MPUKJIAIHBIX, B TOM YHCJIE€ COLIMATIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh TOHATUSIMHU: TIEPBOOOpa3HAss W MHTErpall; IOHUMATH
reOMETPUYECKUI U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonutb mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCISATH UHTETpall
o ¢hopmyne Herorona—JleiiOuura.

Pemate npuknaasepie 3a1aud, B TOM YHCIIE COLUAIBHO-DKOHOMHYECKOTO M
dusruecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJTN3a.

11 KITIACC ITPO®UJIBHOI'O YPOBHA

Yuciia ¥ BIYMCJICHUSA:

cBOOOZHO ONEpUpOBATh TMOHATUSAMHU: HATypajJbHOE M II€JI0e  YHCIIO,
MHOXXECTBA HATypPaJIbHBIX M LEJIbIX YHUCEN, UCIOIb30BaTh IPU3HAKU JEIUMOCTU
uensix yucen, HOJl nu HOK HaTypallbHBIX 4MCeN sl pEeICHUs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CcBOOOZHO OINEpHpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3aMUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS;

CBOOOJTHO OMEPUPOBATh TMOHATUAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanvyecko u
TPUTOHOMETPHUUYECKOW (POpME, BBINOJIHATH apU(PMETHUECKUE ONEpalui ¢ HUMHU U
M300pakaTh Ha KOOPJIWHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATHUSIMU: HppAIMOHAIIbHBIC, MOKa3aTeJbHbIC U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYLIECTBJIATH OTOOP KOpPHEHM NpU PpELIEHUH TPUTOHOMETPUUECKOTrO
YPaBHEHUS,;

CBOOOJTHO OMEpUpPOBATh TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJBI I8 PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOHO ONEpPUPOBATh MOHATUSIMHU: CHCTEMA U COBOKYIHOCTh YPaBHEHHH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS



CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTENbHBIX U
jorapu(MUUYECKUX YPABHEHUN U HEPABEHCTB;

pemarb panuoHaJIbHbIE, UppalroHaIbHbIE, NOKa3aTellbHbIE,
Jorapu(pMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
coJiepaKalle MOIYyJIM U apaMeTphl;

OPUMEHATh TpaduueCcKUe METOIbI JUIsl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TaK)Ke 3a/1ay C MapaMeTpaMu;

MOJIENIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKE anreOpbl, COCTABISTH
BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJOBHUIO 3a/1ayH,
UCCIIEJIOBATh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM ammaparta anreOpshl,
MHTEPIPETUPOBATH NOJyYECHHBIN PE3YJIbTAT.

DOYyHKIUU U TPaPUKH:

CTPOUTh TpaUKU KOMMIO3UUMU (PYHKUUNA C MOMOIUBIO 3JIEMEHTApHOrO
UCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMU ABYX (DYHKIIHIA;

CTPOUTb T'E€OMETPUYECKHE 00pa3bl YpaBHEHHMH M  HEpaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh MOHATUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
byHKINH;

OPUMEHATh (QYHKIUM JJI1 MOJCIHUPOBAHMUS U HCCIENOBAaHUS peallbHbIX
IIPOLIECCOB.

Hauana maTeMaTH4eCcKOro aHAJIH3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JUUIS UCCIEAOBAaHUS (PYHKIMU HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaXoAUTh HauOoJblllee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMY HEPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOJHYIO JUJISi HAXOXKJICHUS HAWIY4IIero peuieHus B
OPUKJIAJAHBIX, B TOM YHCIE€ COLMAJIbHO-3KOHOMHUYECKHMX, 3aJadax, s
onpesieNieHUus] CKOPOCTH M YCKOPEHHs IMpolecca, 3aJaHHOro (opMyson wiu
rpadukom;

CBOOOZIHO ONEpUpOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAcIEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIUH M BBIUUCIATH
uHTerpan no popmyse Hetotona-Jleitouua;

HaXOAMTH IJIOUIAIN TUIOCKUX GUTYDP U 0OBEMBI TEJI ¢ TOMOIIBIO MHTETPaIa;

UMETh IPEACTaBICHUE O MATEMaTUYECKOM MOJCIMPOBAHUM Ha IIpUMEpe
coctaBiieHus TudepeHInaNbHbIX YPABHEHHIT;

pemarb NpUKIaAHbIE 337a4d, B TOM YHUCJE COLMAIbHO-I)KOHOMHYECKOTO U
(pu3MUecKoro xapakrepa, CpecTBaMiU MaTeMaTHUECKOro aHaJIN3a.

HNPEAMETHBIE PE3YJIBTATBI «'EOMETPUS»



10 KITIACC BA30OBOI'O YPOBHA

OnepupoBath MOHATUAMM: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a]a4.

OneprpoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIIEHANKYJIAPHOCTD IPSIMBIX
U IUIOCKOCTEH.

KnaccudunupoBaTe B3aUMHOE pACIIONIOKEHHE NPAMBIX M IIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHAMM: ABYTPAHHBIM YroJ, TPaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTPaHHOTO yTiia; JUHEHHBIM Yroyl IBYIpaHHOIO YIJIa; rpajycHas mepa
JIBYIPAHHOTO yTJIA.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPAaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOI'PAaHHUKOB (MHpamMuAa; IpuU3Ma,
IPsIMOYTOJIbHBIN NapaJiIesienune, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS IS
KJacCU(pUKauuu (BBITYKJIbIE W HEBBIMYKJIblE MHOTOIPAHHUKH; IPABUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIesICUuIe bl ).

OneprpoBaTh NOHATUSAMHU: CEKYLIAs INIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB.

OOBACHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOIB3Ys METOJ] CJIEIOB.

CtpouTh ce€Y€HUs MHOTOIPAHHHKOB METOJOM  CJIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUYECKHUX BEJIMUMH MO 00pa3uaM Wiu
aNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3aJa4 Ha BBIYUCIECHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKM [JO IIOCKOCTH, MEXKIY
CKPEUIUBAIOIIAMHUCS NPSIMBIMH.

Pemate 3agaun Ha HaXOXKJAEHUE FEOMETPUUECKHUX BEJIMYMH MO 00pa3uaM Win
ANrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKMX 3aJad HA BBIYMCIECHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCI NPSIMBIMH, MEXJIy HpsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucnate 00bEMBI U TJIOLIAAM TOBEPXHOCTEH MHOIOTPaHHUKOB (TIpHU3Ma,
nupaMypga) € TMOpuMEHEeHHeM (OpMyJ; BBIYMCIATH COOTHOIICHHSI MEXIY
IUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPHUs B IPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBHI.



W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEeACTABICHHYIO HAa YepTexkax U
pUCYHKaXx.

[IpumeHsATh TeoMeTpuuecKkue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKUX
3a1a4, IPEANOJIaraloliuX HECKOJIBKO IIAaroB PELICHMs], €CIIA YCIOBHS PUMEHEHNUS
3a/laHbl B IBHOM (hopMme.

[IprMeHsATP MmpoOCTEWIINE NOpPOrpaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IprBoaNuTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
YKWU3HH, PACIIO3HABATH IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIE 3HAHUS HA IPAKTUKE: aHAJU3UPOBAaTh PEabHbIE
CUTyallud W TPUMEHATh W3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTUYeCKu CHOPMYIHPOBAHHON NPOOIEMBI, MOIEIUPOBATh pEaIbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, annapaTa aareOpsbl; pelaTh
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITNYHUH.

10 KJIACC NTPOPUJIBHOI'O YPOBHSA

K xonmy 10 kiaacca oOyvaromuiics HayIUTCs:

e CBOOOJIHO ONEPHUPOBATH OCHOBHBIMHU TOHSATHUSMH CTEPEOMETPUH TPHU
peleHny 3a7a49 U MPOBEACHUH MaTEMaTHIECKUX PACCyKICHUH;

e TPUMEHSTH aKCHOMBI CTEPEOMETPHH W CJICACTBUS U3 HUX TPU PEIICHUH
r€OMETPUYECKUX 3a]1ay;

e KJaccU(UIMPOBATH B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
TUTIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTRBE;

e CBOOOJHO OMNEPUPOBATH TMOHATHSAMH, CBS3aHHBIMA C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIy NPSIMON U
MI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAaMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BBl MHOTOTPAHHHUKOB (MPU3Ma,
nupamuaa, NpsMOYyroJIbHbINA Napaienaenunes, Kyo0);

e KiaccM(UIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUA  JJIA
KJ1accu(UKaIuy;

e CBOOOJHO OMNEPUPOBATH TMOHITHSIMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TIOCKOCTBIO;

e BBITIOJHSATH napauienbHOe, LEHTpaIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA MIIOCKOCTh, BBIOJHITH U300paKeHUST QUTYp
HAa TUIOCKOCTH;



e CTPOUTH CEUEHHS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIIIOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJA  [OBEPXHOCTEH  MHOTOTPAHHUKOB  (Mpu3Ma,
nupamMua), TEOMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

e CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
duryps;

e CBOOOJIHO OIEPUPOBATh MOHATHUAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B IPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e pemaTe 3aJadyd Ha JOKAa3aTeNbCTBO MATEMATHUYECKUX OTHOLICHWH H
HAXO0XKJEHUE T€OMETPUYECKUX BEJIMYUH, NPUMEHSS HU3BECTHBIE METOJIbI
IIPU PELICHUN MAaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0’KHOCTH;

e IMIPUMEHATh MPOCTEHIIME MPOTPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, NPeoOpa30OBBIBATH M HMHTEPHPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (Qurypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHAThL TIOJIydEHHbIE 3HAHHMS Ha TMPAKTUKE: CpPaBHUBATh W
aHAJIU3UPOBATH PEalbHbIE CUTYyallMd, MPUMEHSITh U3y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHWs MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOIeMbl, MOJETUPOBATh peajbHBIE CUTyallMd Ha S3bIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOEHHBIE MOJIENI C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKHUE 3aJayH,
CBSI3aHHBIEC C HAXO0XKJIECHUEM I'€OMETPUYECKUX BEITUYMH;

e WMETh MPEACTABICHUS 00 OCHOBHBIX JdTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

11 KVIACC BA30OBOI'O YPOBHA

OnepupoBaTh TOHATHSAMU: LWIMHIPUYECKash TOBEPXHOCTh, OOpa3yronme
IMWIMHAPUYCCKOR  TIOBEPXHOCTH;  IIWJIMHJP;  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yromre KOHNYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacmo3naBath Tena Bpamienus (IMIHHIP, KOHYC, cdepa u miap).

OOBACHATH CITOCOOBI MOTYUYCHUS TEJ BPAIICHHUS.

KrnaccuduimpoBaTs B3aMMHOE pacroioskeHre chephl U MITOCKOCTH.



OnepupoBaTh NOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BhICOTA
CErMEHTa; IIAPOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Boruucnate  00BEMBI M IUIOIIAAM NOBEPXHOCTEH TEJI  BpalleHUS,
re€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHATUAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
ONMMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpALLCHHUS.

BbIYuCHATE COOTHOIIEHUS] MEXAY IUIOIIAAIMH IOBEPXHOCTEH M 00BEMaMu
M0I00HBIX TEJL.

N3o0paxarh u3zydaemble QUTYphl OT PYKH W C TNPUMEHEHHEM HPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonHaTh (BRBIHOCHBIC) IMIIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: Bux1 cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPALLCHHUS.

W3Bnekarb, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HMHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTAaBICHHYIO HAa YepTexkax U
pUCYHKaXx.

OneprpoBaTh MOHIATHEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IprMeHATH MpaBUIIO MapajuieienUunena.

OneprpoBaTh NOHATHUAMU: TIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOpPaMHM, CKaJISIPHOE NMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISPHOE TMPOMU3BEIACHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aziaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIHUHAT.

[IpumeHnsaTy reoMerpudeckue QakTbl sl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaraloIuX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHNUS
3a/1aHbl B IBHOU (hopMme.

Pemwars mpocreiimme reoMeTpuYecKue 3aadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarp 3amaum Ha 0Ka3aTENbCTBO MATEMATHYECKUX OTHOLIEHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liamM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTHYECKHUX 3a4a4.

[IpumeHsaTs mpocTEdIIEe MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.



[IpuBOoaUTH NpHUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
YKA3HHU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOTYyYEHHbIC 3HAHUS HAa TPAKTUKE: aHAJIM3UPOBATH PEAJIbHbBIC
CUTyallud W MPUMEHATb W3YYECHHBIE IOHATUS B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTU4eCKu CPOPMYIMPOBAHHON TPOOIEMBI, MOJICIUPOBATH pEaTbHBIC
CATyalluM Ha A3bIKE T[EOMETPUM, MCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
WCII0JIb30BaHUEM IeOMETPUUYECKUX MOHITUN U TEOpEM, alllapara ajareopsl; pemarth
MPAKTUYECKUE 3a]]a41, CB3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.

11 KITACC MIPO®UJIBHOI'O YPOBHA

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OINEPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHMYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYCHHUS;

e ONEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C TEJIAMH BpAIEHUS: IIWIHHAPOM,
KOHYCOM, c(hepoit 1 mapom;

e pacrmo3HaBaTh Teja BpalieHus (IWIMHAP, KOHyC, cdepa W IIap) U
OOBSACHATH CIOCOOBI MOJTYYEHUS TEJI BPALICHUS;

e KJaccU(UIMPOBATH B3AUMHOE PACIIONIOXKEHUE ChHEPhl U MIIOCKOCTH;

e BBIUMCIATH BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallCHHUS,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalleHHS,
F€OMETPUYECKHX TEJ C IPUMEHEHUEM (POpMYIT;

e CBOOOJTHO OIEPUPOBATH TOHATHIMH, CBSI3AHHBIMH C KOMOWHAIMSMHU TEIN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUWK, BIHCAHHBIA B cdepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WM TEJO
BpaIllCHUS;

e BBIUHCIATH COOTHOLIEHUS MEXY IJIOMIAIIMU MOBEPXHOCTEN U 00bEMAMHU
IT0JIOOHBIX TEJI;

e uU300pakaTh wu3y4aemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPALICHUS;

e W3BJCKaTh, HMHTEPIPETUPOBATH U MPEOOPa30BBHIBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBINOJHATH ONEPaAllUU HAJl BEKTOPaMU;

* 3aJaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;



e pelarb TeOMETPUUYECKUE 3aa4Yl HA BBIYMCIIEHUE YIJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUM OT TOYKHU JO IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METOA IPU PELICHUY;

e CBOOOJHO OINEpPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMH C JIBDKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA ABH)KCHUM;

e BBINOJHATH M300paKEHUSI MHOTOTPAHHUKOB W TeJ BpalleHUs MpH
MMAPpAJUIETBHOM  MEPEHOCE, ILEHTPAIBHOM CUMMETPHUM, 3€pPKaJIbHOM
CUMMETPHH, IIPU MOBOPOTE BOKPYT MPSAMOM, TpeoOpa3oBaHus MOI00US;

* CTPOUTH CEUYECHUS MHOTOIPAHHHUKOB M TEJI BPAILLICHUS: CEUYCHUS LUIUH]IPA
(mapaJuyienbHO U NEPHEHIUKYJIIIPHO OCH), CEUYCHHS KOHYca (TapajuielibHbIe
OCHOBAHHIO U MIPOXOJIAIINE Yepe3 BEPILIUHY ), CEUCHUS 1I1apa;

* HCIIOJIb30BaTh METOJbl MOCTPOCHUS CEYEHHUM: METOJ CJEIOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIOCKOCTH;

e JIOKa3bIBaTh F€OMETPUUYECKUE YTBEPKACHUS;

e TPUMEHSTh TeOMeTpUyYecKue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, NPEANOJararoliuX HECKOJBKO IIaroB pELICHUs, €CJIU YCIOBUSA
MIPUMEHEHHUS 3a/I1aHbl B SIBHOW U HESIBHOU (hopme;

e pemarh 33aJa4d HA JOKA3aTEIbCTBO MATEMATUYECKUX OTHOIICHUW H
HaXO0X/JICHUE T€OMETPUUECKUX BEIUYMH;

e IPUMEHATh NPOTrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALMOHHBIC
CHUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKUX 3a/1a4;

* TMPUMEHATh  MOJyYCHHBIE 3HAHUS HA  NPAKTUKE:  CPABHUBATD,
AHAIIN3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUU, IPUMEHSITh U3YUYCHHBIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE NOUCKA  PELICHUS
MaTeMaTU4ecku  CHOpPMYJIUPOBAaHHOM  MPOOJEMBI,  MOJAEIHUPOBATH
pealbHbIE CUTyallMM Ha S3bIKE T'€OMETPHUHU, HCCIENOBATH ITOCTPOCHHBIE
MOJIEIA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM UM TEOPEM,
anmaparta anreOpbl, pemarh MPAKTUYECKHE 3a/laud, CBSI3aHHbBIE C
HaXO0XJCHUEM I€OMETPUUYECKUX BEIINYNH;

* UMETh MpeACTaBIeHUs 00 OCHOBHBIX AdTalax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (PyHIAaMEHTa Pa3BUTHUS TEXHOJIOTUM.

HPEAMETHBIE PE3YJIBTATBI «BEPOATHOCTDb U CTATUCTUKA)»

10 KITACC

Yurath ¥ CTPOUTH TAOJIUIBI U JUATPAMMBI.
OnepupoBarh  HOHATHSAMHU:  cpeaHee  apupMETHYeCKoe,  MeIuaHa,
HauOoJbLIEEe, HAMMEHBIIIEE 3HAUEHUE, pa3MaX MacCUBA YNCIOBBIX JAHHBIX.



OnepupoBaTh MOHSATUSMU: CIyYaWHBIN SKCHEPUMEHT (OMBIT) M CIydaiHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (RJIEMEHTApHBI HMCXOJ) CIy4allHOrO OIbITA;
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYalHBIMHU COOBITHSIMHU,
HaXOJUTh W CPAaBHUBATh BEPOATHOCTU COOBITUHA B M3YyUYEHHBIX CIIy4ailHBIX
DKCIEPUMEHTAX.

Haxomute u QopmynupoBaTth COOBITHS: IEpecedeHHEe U O0O0bEeIUHEHHE
JAHHBIX  COOBITUH,  COOBITHE, TPOTUBOIOJIIONKHOE  JIAaHHOMY  COOBITHIO;
N0JIB30BAThCSl AUAarpaMmMaMu Oujepa U GOpMyJION CIIOKEHUS BEPOATHOCTEN MpHU
peleHnH 3aaa4.

OnepupoBaTh MOHATHSIMH: YCJIOBHAs BEPOATHOCTb, HE3aBHUCUMBIE COOBITHS;
HaxOJWUTh BEPOATHOCTH C IOMOILIBIO IPAaBWJIA YMHOXKEHUSA, C IOMOLIBIO JEpEBa
CIIyYalHOTO OIIBITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 3aad.

OnepupoBaTh MNOHATHSAMHU: HCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEPUS
UCTBITAaHUM, yCIeX M HeyJadya, HaXOJUTb BEPOSITHOCTH COOBITHMII B cepuu
HE3aBUCHUMBIX UCIIBITAHUN J10 IEPBOTO YCIIE€Xa; HAXOAUTh BEPOSITHOCTU COOBITHI B
cepuu ucnbITaHui bepnyum.

OneprpoBaTb  NOHATUSAMM:  CIydaliHas  BEJIMYMHA,  PACIPEICIICHUE
BEPOSATHOCTEH, UarpaMMa paclpeaeIeHus.

11 KJIACC

CpaBHMBaTh  BEPOATHOCTHM  3HAYEHUW  CIIy4allHOW  BENWYMHBI IO
pacnpeieseHUI0 UK C TIOMOLIBIO TUAarPaMM.

OnepupoBatTh NOHITUEM MAaTEMATUUECKOTO 0KUAAHUS;, MPUBOJAUTH IPUMEPHI,
KaK MPUMEHSETCS] MAaTeMaTHYeCKOe OXKUJAHWE CIIyYailHOW BETWYMHBI HAXOJUTh
MaTEeMaTUYECKOE OKUJaHUE IO TAHHOMY pacIpeiesIeHHUIO.

Nmetsb npeacTaBieHne 0 3aK0He OOJBIINX YHCEIL.

NmeTs mpeacTaBieHre 0 HOPMaJIbLHOM pacipeaeiCHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

AJITEBEPA BA3OBBII YPOBEHDb

10 KJIACC
KoanuecTBo 4acos
Ne DJIeKTPOHHBIe (HH(POBHIE)
HanmenoBaHue pa3/ie/ioB 4 TeM NPOrpaMMbl KonTpoJabHble
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUN 1 https://m.edsoo.ru/SEBERIVKS
MHo)kecTBa pauuoH 7 .
2 patt ATIPHBIX H ACHCTBHTCILHBIX HHCCT 14 1 https://m.edsoo.rt/KYG7NZURY
PanmonansHbie ypaBHEHUS U HEPABEHCTBA
3 Oynkiuu U rpaduku. CTENeHb ¢ IeTbIM MoKa3aTeaeM 6 https://m.edsoo.ri/EEM1F56M3
ApudmeTrnueckuit KOpeHb N—0il CTETICHHU.
4 puc P H 18 1 https://m.edsoo0.rt/W2CV80370
HppatnmonansHbie ypaBHEHUS U HEPABEHCTBA
®opMyIbl TPUTOHOMETPUH. T pUTOHOMETpUYECKHE
5 pMY P P P P 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 5 1 https://m.edsoo.ru/0INYSKYRU
[ToBTOpeHme, 06001IeHNE, CCTEeMAaTU3allMsl 3HAHUI 2 https://m.edsoo.ru/SEBERIVKS
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

AJITEBPA TPO®WJIHHBIN YPOBEHD

10 KUIIACC
KonunyectBo yacos
Ne DJIeKTpPOHHbIe (HH(POBHIE)
o/ HaumeHoBaHue pa3feioB U TeM NPOrpaMMbl Beero KoHTpobHbIE o —
padoThI
1 [ToBTOpEeHME, 0000IICHUE, CUCTEMAaTH3aIIHsI 3HAHUN 2
MHOXECTBO NEUCTBUTENBHBIX YHCE. MHOTOWIEHBI.
2 PannonanbHble ypaBHeHUs U HepaBeHCTBa. CHCTEMBbI 24 1
JIMHEHHBIX YPABHEHUHN
3 Oynkuun u rpapuku. CreneHHas QyHKIHA C LETbIM 12 |
[I0Ka3aTeseM
4 Apudmerndeckuii KopeHb n-0it cteneHu. MppannoHanbHbIe 15 1
YpaBHEHHUS
5 [NokazatensHast pyHkws. [TokasaTenpHbIE ypaBHEHUS 10 1
6 Jlorapudgmuueckas GyHkius. Jlorapupmuueckue ypaBHEHHs 18 1
7 TpUroHoMeTpUYECKUE BBIPAKEHUS U YPABHEHUS 22 1
8 [TocaenoBaTenbHOCTH U IIPOIPECCUU 10 1
9 HenpepeiBubie ¢pynkuuu. [Iponssoanas 20 1
10 [ToBTOpEeHue, 06001IeHNE, CHCTeMAaTH3allus 3SHAHUN 3
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 8




TEOMETPUS BA3OBbI YPOBEHD

10 KUIIACC
KonnuyectBo yacos
Ne HanMeHoBaHMe pa3/je/ioB U TeM DJIeKTPOHHBIe (HH(POBHIE)
KonTposabHbie
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI
| BBenenue B crepeoMeTpuio 10 https://m.edso0.ru/C503R7VIP
IT .
2 PAMBIC I TIIOCKOCTH B TIPOCTPAHCTBE . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
IT
3 epHeHﬂmfyHHpHOCTB HPAMPIX 1 12 https://m.edsoo.ru/V6I1APUCD
IIOCKOCTEH
4 Yrubl MeXAy NPSAMBIMHU U IUIOCKOCTSMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpanHuku 11 https://m.edsoo.ru/XPWIUSFB2
6 O06BEMBI MHOTOTPAaHHUKOB 9 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CEUeHMS, PACCTOSHUS U YTJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

TEOMETPUSA MPO®WUIbHBII YPOBEHB

10 KITACC
Ne HaumenoBanme pa3jiesioB u Kommectno sacon JaexkTpoHHble (HU(poBbHIE)
n/m | TeM NPOrpaMmbl Bceero Koutposusie o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
1 BBenenue B crepeoMeTputo 23 1
) BzaumHoe pacrnionoxxenue 6 1
IPSIMBIX B IPOCTPAHCTBE
3 [TapannenbHOCTb NPAMBIX U g
IJIOCKOCTEW B IIPOCTPAHCTBE
[leprieHIUKYISIPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
Vrabl 1 paccTosTHUA 16 1
MHororpaHHuku 7 1
BekTopsl B mpocTpaHCTBE 12
g [ToBTOpeHwMeE, O606LLI€HI:IC u 5 )
cUCTeMaTHU3alMsl 3HaHUH
OBIIEE KOJIMYECTBO YACOB 102 5
[10 ITIPOT'PAMME




BEPOATHOCTDb U CTATUCTHUKA

10 KJIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3ieiioB 4 TeM K n DJIeKTpOHHbIe (HH(ppOBbIE)
n/n NPorpamMmMbl Bceero OHTPOILHBIE PaKTHaeCKne oOpa3oBaTe/ibHbIE pecypchl
padoThl padoThI
[Ipenct
1 PEACTABIICHHE NATHBIX U 4 https://m.eds00.ru/FO3BBNGHE
omnucaTeNbHasi CTATUCTHKA
CrnyualiHble ONBITHI U CIIy4aiiHbIe
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.edsoo.ru/036ZK3G0O8
AJIEMEHTapHBIMU UCXO0JIAMU
Onepa aj co K
3 PALIMH HaJl COOBITHAMH, CTOXKCHHE 3 https://m.eds00.ru/1X5YQIKCT
BEPOSATHOCTEM
VYcioBHast BEpOATHOCTb, IEPEBO
aii a a i
4 CAYHaHHOTO OIEIT, OPMYJIA MOAHOI 6 https://m.eds00.ru/MG7XWY9I5
BEPOSITHOCTH M HE3aBUCHUMOCTD
coOBITUI
5 DneMeHThl KOMOMHATOPUKH 4 https://m.edsoo.ru/93E1IMTAGW
6 Cepuu nocie0BaTeIbHbIX UCIIBITAHUM 3 1 https://m.edsoo.ru/B17GH8VYR
Cityyalinbl
7 Y © BEIIAMHR 1 6 https://m.eds00.ru/W31256YUQ
pacrnpeiesieHus
8 O0o001IeHNe U cHCTeMaTU3allusl 3HAHU! 5 1 https://m.edsoo.ru/F2NRENL5Z
OBUIEE KOJIMYECTBO YACOB I10 34 1 )
[TPOTPAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

AJITEBPA BA3OBBI YPOBEHD

11 KITACC

Ne

KoanuecTBO 4acoB

JIeKTPOHHBIe (HU(POBHIE)

HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI KourpoabHbie
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI
1 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 3 https:/m.edsoo.ru/BFUNE9BGN
CreneHsp ¢ palMOHaIbHBIM [TOKA3aTEIEM.
2 IToka3zarenbHas ¢pyHkuus. I[lokasarenbHble ypaBHEHHS 12 | https://m.edsoo.ru/SSEJGAPNA
U HEPaBEHCTBA
Jlorapudmuueckas pynknusa. Jlorapupmuyeckue
3 pu¢ Pynicu puep 12 https://m.edsoo.ru/107CT1AVS
YpaBHEHUsI U HEPAaBEHCTBA
Tpuronomerpruueckue QyHKINUN U UX Irpa .
4 P P Pyicu X rpaduici 9 1 https://m.edsoo.rt/ XRW8YNBTP
Tpuronomerpruyeckue HepaBeHCTBA
5 IIpousBoanas. IIpumenenue npou3BoaHON 24 1 https://m.edsoo.ru/DKOVLOTN4
6 WNHTerpan n ero npuMeHeHus 9 1 https://m.edsoo.rt/ALMBWA4BH
7 Cucremsbl ypaBHEHUN 12 https://m.edsoo.ru/GT0833N3F
8 HarypanbHble U 1ienble ynucna 6 https://m.edsoo.ru/RSROSSJFR
9 [ToBTOpeHme, 06001IeHNE, CHCTEeMAaTU3alusl 3HAHUN 15 1 https://m.edsoo.rw/BFUNE9BGN
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5



https://m.edsoo.ru/BFUNE9BGN
https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

AJITEBPA TPO®WJIBHBIN YPOBEHD

11 KUIIACC
Ne HanmeHoBaHMe pa3/e/ioB U TeM Komriecerso uacos DJIeKTpPOHHbIe (HH(POBHIE)
n/n NMPOorpamMmmbl Bceero Kontpoanuere oOpa3oBaTejibHbIE pecypchbl
padoThI
1 I/IccneILOBaHI:Ie (YHKIHI ¢ ITOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasnas u uHTETpaI 12 1
3 I'paduiku TpUrOHOMETPHUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuueckue HepaBEeHCTBA
4 WppannonansHble, oKazaTeabHbIE U 24 1
norapuMUUecKre HepaBeHCTBa
KommiekcHbie uncia 10
Harypanbhbie u 11e1ble yncia 10 1
Cucrembl parmoHAIBHBIX, HPPAITMOHATBHBIX
7 MOKa3aTeIbHBIX U JOrapu(pMUIECKUX 12
ypaBHEHUI
8 3anauu ¢ napameTpamu 16
9 HOBTOPCHI/IG, 0000111eHHEe, CHCTEMATH3AIHS 16 |
3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6




TEOMETPUS BA3OBbI YPOBEHD

11 KJIACC
HauMeHoBaHHUe KoandyecTBO 9acoB

Ne DJIeKTpPOHHbBIe (HU(POBHIe)
pa3aesoB u TeM KonTtposbHbie

n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NPorpamMmbl padoThI
Tena Bpaienus 12 1 https://m.edsoo.ru/HYOWQLS5KQ
OO0BEMEI TEN 5 1 https://m.edsoo0.ru/BO9ORVIYC9
Bekrtopsl
KOOPJMHATHI B 10 https://m.eds00.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpEHME,
o0o01enue,

7 1 https://m.edsoo.ru/DORV3P725

CHUCTEMAaTH3aIHA
3HAHUH

OBIIEE KOJIMYECTBO 34 3

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

TEOMETPUSA MPO®WUIbHBIN YPOBEHB

11 KUIIACC
KonuyectBo 4yacos
Ne HaunMeHoBaHMe pa3/iesioB U TeM DJIeKTpOHHbIe (LM(ppOoBbIe) 0Opa3oBaTe/bHbIE
n/n NporpaMMsbl Bcero Konrpoatubie pecypchbl
padoThI
1 AHanuTuyeckas reOMeTpus 15 1
) [ToBTOpEHME, o6061ueH1fe u 15
cUcTeMaTHu3alus 3HaHUH
3 OO6BEM MHOrOrpaHHUKa 17 1
4 Tena Bpaienus 24 1
5 [Tnomany moBepXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBMKEeHUS 5
. [ToBTOpEHME, 0606H_IGHIfe u 17 i
cUcTeMaTHu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5
[TPOI'PAMME




BEPOATHOCTDb U CTATUCTHUKA

11 KJIACC
KoanuecTBo yacos
Ne HauMeHoBaHMe pa3ie/ioB U TeM DJIeKTpOHHbIe (LM (ppPOBbIE)
KonTpoabHbie IIpakTnyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThbI padoThbI
IToBTOpenue, 0600IIIEHNE U
1 P - . 4 https://m.edsoo.ru/957SUT5BH
cHUCTEeMaTH3aIus 3HAaHU I
Marematuueckoe 0XUIaHue
2 . . A 4 https://m.edsoo.ru/NLUR2F4P4
CIy4yallHON BEIUYHHBI
Hucnepcust u ctaHiapTHOE
3 OTKJIOHEHHE CITy4YalHOU 4 1 https://m.edsoo.ru/9GOF3UXPG
BEJINYUHBI
4 3aKoH OOJIBIINX YUCET 3 1 https://m.edsoo.ru/3S0TJOXPH
HenpepsiBHBIE CityuaiiHbie
) pep Y 2 https://m.edsoo.ru/UE5KK8SEX
BEJIMUMHBI (pacrpeaeneHus)
6 HopmanbsHoe pacnpeneneHust 2 1 https://m.edsoo.ru/V2IPEP5DW
IToBTOpEeHue, 0600IIIEHNE U
7 P o . 15 1 https://m.edsoo.ru/957SUT5BH
cuUcTeMaTu3aIus 3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 14 | 3

[NPOTPAMME



https://m.edsoo.ru/957SUT5BH
https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOHU OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

10 KITIACC

Kon
MPoBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble peAMeTHbIE Pe3yabTATHI OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbI CpeTHEr 0
0011ero o0pa3oBaHus

1

Yucia ¥ BEIYUCIIEHUS

1.1

OnepupoBatb TOHSITHSIMH parroHaIbHOE H
JICHCTBUTEIILHOEC YHCIIO, OOBIKHOBCHHAas W JCCATHYHAS
JIpOo0b, TPOIEHTHI

1.2

BoinonsaTe apudMeTnyeckue onepanuu ¢ paudoHaIbHBIMU
Y JEUCTBUTEIBHBIMU YUCIAMU

1.3

BreimonasaTh TpUOMMKEHHBIE  BBIYUCICHUS, HCIOJB3YS
MpaBWia OKPYIJIEHHs, JeNaTh NPUKUAKY H  OLEHKY
pe3yabTaTa BEIYMCICHUN

1.4

OnepupoBaTh MOHSATUSIMU: CTEIEHBb C 1IEJBIM MOKa3aTeleM,
craHjgapTHas ¢opma 3aluch JACHCTBUTEIBHOTO 4YHCIIA,
KOPEHb HATYPAIBHOW CTENEHM; MCIIOJIb30BaTh IOIXOIAIIYIO
dbopMy 3ammMcu JSHCTBUTEIBHBIX YHCEN IS PCIICHHS
MPAKTUYECKUX 3aJ1a4 U MIPEJICTABJICHUS JaHHBIX

1.5

OnepupoBaTh TMOHATHSAMU: CHHYC, KOCHUHYC W TaHTEHC
IIPOU3BOJIBHOIO YTJIa; UCIOJIb30BaTh 3aMUCh MTPOU3BOJIBHOIO
yTiia yepe3 o0paTHble TPUTOHOMETpUYECKHe (PYHKIIUU

YpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBaTth  MOHATUSIMH:  TOXIECTBO,  YpPaBHEHHE,
HEPABEHCTBO, 1IE€JI0€, PpAalMOHAJIBHOE, UPPALHUOHATIBHOE
ypaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPABHEHHUE

2.2

BrimonHATh npeoOpa3zoBaHus TPUTOHOMETPHUUECKUX
BBIPAXEHUI U PElIaTh TPUTOHOMETPUUECKUE YPABHEHHUS

23

BoimonasaTe mpeoOpa3oBaHUsl IENBIX, PAUOHAIBHBIX H
VPPALUOHAIBHBIX BBIPAXKEHUUW M PEIIaTb OCHOBHBIE THIIBI
LEJIbIX, PAlMOHAIBHBIX M HPPALMOHAIBHBIX YPAaBHEHHMU H
HEPABEHCTB

24

[IpumMeHsATh ypaBHEHHMsI W HEpPABEHCTBA Uil PEIICHUS
MaTEeMaTUYECKUX 3a/lad W 3a/ad W3 Pa3IMuHbIX oOiacteit
HAYKHU U peaIbHOM KU3HU

2.5

MopenupoBaTh peanbHble CUTYallMM Ha SI3bIKE alreOpsl,
COCTABJISITH  BBIPAXKEHUS, YpaBHEHHUS, HEPABEHCTBA IIO
YCIOBUIO 3aJa4M, HCCIEAOBATh IOCTPOCHHBIE MOJEIH C




UCII0JIb30BAaHUEM aIlapara ajreopbl

®yHKIMHU U rpaduKu

3.1

OnepupoBarh MNOHATHAMHU: (PYHKIUS, CIOCOOBI 3a/aHUS
GyHKUMH, 00JIaCTh ONPEAEICHUS] U MHOXKECTBO 3HAYEHUU
dbyukimyu, rpaguk QyHKIMM, B3aUMHO oOpaTHbIe (YHKIIUU

3.2

OnepupoBaTh  MOHATUSAMU: UYETHOCTD U HEYETHOCTH
GyHKIUHU, HYJIH QYHKIIHH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA

3.3

Wcnoas3oBaTh rpaduku GYHKIUMHN TSI pEIICHUS] YpaBHEHUM

3.4

Crpouth u uHTaTh TpaQuKd JHHEHHOW  (YHKIIHH,
KBQIPaTUYHOW (YHKIMH, CTETICHHOW (YHKIHUH C MEIbIM
noKa3aTesieM

3.5

Ucnonb3oBath Tpaduku QYHKUUNA A9 UCCIEIOBaHUS
MPOLIECCOB M 3aBUCUMOCTEH MpHU PEIICHUH 3a/1a4d U3 JPYrux
y4eOHBIX MPEIMETOB U peajbHOM JKM3HHU, BBIPAXKATh
dbopMyIamMu 3aBUCUMOCTH MEXK/Y BEIMYMHAMU

Hauana matrematndyeckoro aHaiamsa

4.1

OnepupoBatb HOHSATUSMU: MOCJIE10BATEIbHOCTD,
apudMeTHiyecKas U TeOMETpUYECcKas MPOTPECCUU

4.2

OnepupoBaTh  MOHATUSAMH: OECKOHEUHO  yOBIBaroIas
reoMeTpuyeckass  mporpeccus, cyMmma  OECKOHEYHO
yOBIBAIOIIEH Tr€OMETPUUYECKOMN MPOTPECCUU

4.3

3azaBaTh MOCIEI0BATEILHOCTH PA3JIMUYHBIMU CIIOCO0AMH

44

Ncnoas3oBaTh CBOMCTBa [IOCJICAOBATEILHOCTEHN u
MPOTPECCU ISl PEIICHUS PEeabHBIX 3aJa4 MPUKIIATHOIO
XapakTepa

MHuoxecTBa U JIOTUKA

5.1

OHGpI/IpOBaTI) MMOHATHUAMMA: MHOXCCTBO, OIICpallUM HaI
MHOXCCTBaMH

5.2

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM — ammapar  Juis
ONMCAHUs PEATBHBIX IPOLIECCOB U SBICHUM, IPU PELICHUU
3a/1a4y U3 JpYruX y4eOHbIX MPEIMETOB

5.3

OHepI/IpOBaTI) IIOHATHUAMM: OIIPCACIICHUC, TCOpCMa,
CJIICACTBHUEC, 10KAa3aTCIbLCTBO

Teopust BEpOATHOCTEN M CTATUCTUKA

6.1

YuTaTh U CTPOUTH TAOIHUIIBI M THATPAMMBI

6.2

OnepupoBaTth NOHATUSMU: cpelHee apudmeTrdeckoe,
MeaMaHa, HauOousblliee, HaWMEHbLIEE 3HAuY€HUE, pa3Max
MacCHBa YHCIOBBIX JaHHBIX

6.3

OnepupoBaTh MOHATUIMU: CIYyYalHBIM SKCIIEPUMEHT (OTIBIT)
U ciyyailHoe  coObITHE,  DJIEMEHTapHOE  COOBITHE




(o7IeMEeHTapHBIM  KMCXOJ) CIYyYalHOTO OMNbITA; HAXOJWUTh
BEPOATHOCTH B ONBITaX C PABHOBO3MOKHBIMHU CIYyYalHBIMU
COOBITUSIMU, HAXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITHI
B M3YUYEHHBIX CIYYalHBIX SKCIIEPUMEHTAX

6.4

Haxomute u dopmynupoBaTh COOBITHS: TIEpECEUCHUE W
00BeJUHEHHE JIAaHHBIX COOBITHH, COOBITHE,
IMPOTHUBOIIOJIOKHOE ~ JAHHOMY  COOBITHIO;  TTOJh30BaThCS
auarpaMmamMu  DJisiepa # dbopmynoi CJIOKEHUS
BEPOSITHOCTEH TTPHU PEIISHUH 33]1a4

6.5

OnepupoBaTh  MOHATHUSIMU:  YCIOBHAasi  BEPOSITHOCT,
HE3aBUCUMBIE COOBITHS; HAXOJAUTh BEPOSITHOCTU C TTIOMOIIBIO
IIpaBUja YMHOXEHHS, C IIOMOIIBI J€peBa CIy4arlHOrO
OIbITa

6.6

[IpumMeHATh KOMOMHATOPHOE MPABWIO YMHOXEHUS TIpU
pelIeHnH 3a1a4

6.7

OnepupoBaTh MNOHSATUSAMHU: HCHBITAHUE, HE3ABHUCUMBIE
VCTIBITAHUSA, CEpHSI UCIIBITAHUM, YCIIEX U HEyJaya; HaXOJUTh
BEPOSITHOCTU COOBITUM B CEpUM HE3aBUCUMBIX HCHIBITAHUI
JI0 TIEPBOTO ycCreXxa, HAaXOJUTh BEPOATHOCTU COOBITUN B
CEepUU UCTIIBITAHUN bepHyIumn

6.8

OnepupoBatb MOHATUSIMU: clly4aiiHas BEJINYMHA,
pacrpeeneHue BepOATHOCTEH, TuarpaMMa pacrpeieeHus

['eomeTpus

7.1

OHepI/IpOBaTB IMOHATHUAMM: TOYKA, IIPAMaAsd, IJIOCKOCTb

7.2

HpI/IMeHHTB AKCHMOMBI CTCPCOMCTPHUN H CICACTBUA HU3 HHUX
IMpH PCIHICHUH TCOMCTPHYCCKHUX 3a1a4

7.3

OnepupoBatb MTOHSTUSAMMU: MapajyIeIbHOCTh u
MEPIEHANKYJISIPHOCTD NPAMBIX U IJIOCKOCTEN

7.4

KnaccuduimpoBats B3aMMHOE pPACHOJOKEHHE NPSIMBIX H
IJIOCKOCTEH B MPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSAMHU: JABYTPAHHBIA  yroj, TIpaHH
JIBYTPAHHOTO yrja, pedpo ABYrpaHHOrO YIJa, JUHEHHBIN
YTOJ1 ABYTPAHHOIO YIJja, TpayCHas Mepa IBYTPaHHOTO yIJia

7.6

OnepupoBaTh MOHSATUSIMU: MHOTOTPAaHHUK, BBIMYKIBIA U
HEBBINYKJIBIA MHOTOTPAHHUK, 3JEMEHTHl MHOTOTPaHHUKA,
IIPaBUJIbHBIA MHOTOTPAHHUK

7.7

Pacno3naBath OCHOBHBIE BH/IbI MHOT'OTPaHHHUKOB
(mupamMusa, MpuU3Ma, MOPSIMOYTOJBHBIN Napajljienenunen,

Ky0)

7.8

KrnaccudunupoBaTe MHOTOTpaHHUKH, BbIOMpass OCHOBaHUS
g knaccudukanuu  (BBIMYKJIBIE M HEBBITYKJIbIC




MHOTOI'PAaHHUKH, ITPABUJIIBHBIC MHOI'OTPAHHUKHU, IIPAMBIC U
HAKJIOHHBIC ITPHU3MBI, Hapannenennnez[bl)

7.9

OHepI/IpOBaTI) IMOHATHAMMA: CCKYIAA IINIOCKOCTb, CCUCHHC
MHOI'OI'PAHHHMKOB

7.10

OOBsICHATH IIPUHLIATIBI MTOCTPOCHUS CECYEHUN
MHOT'OTPaHHHUKOB, UCIIOJIb3Ysl METOJI CIE0B

7.11

CtpouTh Ce4eHHs] MHOTOTPAHHHUKOB METOJIOM CJIE/IOB,
BBITIOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y

Pemarsp 3aa491 Ha HAXOXKICHHUC I'COMCTPHYCCKHX BCINYNH
I10 06pa3uaM Wi ajJdroputmMam, IIPHUMCHAA HN3BCCTHBIC
AHAJIUTHYCCKHUC MCTOIbI IIpU PCHICHHM  CTAHAAPTHBIX
MAaTCMAaTHYCCKHUX 3aJa4 Ha BBIYHMCIICHUC paCCTOHHI/Iﬁ MCIKIAY
AByMsA TO4YKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH JO0
IIJIOCKOCTH, MCKAY CKPCINMBAOITMMMUCS ITPSAMBIMHA

7.13

Pemate 3amaun Ha HAXOXKJICHUE N€OMETPUYECKUX BEJIMYMH
no oOpa3lam WIM alropuTMaMm, IPUMEHSS HW3BECTHBIC
AHAIUTUYECKUE METOJbl IPU PELIEHUHM CTaHJAPTHBIX
MaTeMaTH4YEeCKUX 3a7a4 Ha BBIYMCICHUE YIJIOB MEXIY
CKPELIMBAIOIIMUMUCS  TNPSIMBIMH, MEXAY IPIMOU U
IJIOCKOCTBIO, MEXKY TNIOCKOCTSIMM, IBYTPAHHBIX YTJIOB

7.14

Brraucagars 00BEMBI u JIoIagu ITIOBEPXHOCTEN
MHOTOTPaHHUKOB (IIpU3Ma, MNHpaMUja) C TMPUMEHEHHUEM
GbopMys, BBIUUCIATH COOTHOLIECHUS MEXIY IUIOAIsIMU
HOBEPXHOCTEHN, 00bEMaMU 110,TOOHBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTth MOHATUSAMH: CHMMETPUS B IPOCTPAHCTBE,
LIEHTP, OChb M IUIOCKOCTh CHMMETPUHM, LEHTP, OCb H
IJIOCKOCTh CUMMETPUHU (PUTYPBI

7.16

W3Bnekars, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH
uHGOpPMAIIMI0O O  MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
dburypax, npeACTaBICHHYIO Ha YepTeKaX U PUCYHKaX

7.17

[TpumeHsaTs TeoMmeTpuyeckue  (PaKThl I PEIICHUS
CTEPEOMETPUYECKUX 3a]a4, MPEAINoIarafolinX HECKOIbKO
IIaroB PEIICHUs, €CIU YCJIOBHS TNPHUMEHECHUS 3aJaHbl B
SBHOU hopme

7.18

[IpruMensaTs mpocTEMIIME MPOTPaMMHBIE  CpEACTBA U
JJEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI NPHU PELICHUU
CTEPEOMETPUYECKUX 3a]ad

7.19

[IpuBOoaUTHE IpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
IIPUPOAE M >KU3HHU, PACIO3HABATH NPOSIBIICHUE 3aKOHOB
F€OMETPHU B HCKYCCTBE




7.20

[IpumeHsTh  MOMy4YeHHBIE  3HAHUST  HAa  MPAKTHUKE:
aHaJIM3UpPOBaTh  peajibHble CUTyallud ©W  T[PUMEHSTh
U3YUCHHbIC TIOHATHS B TIpPOIlECCE€ TOUCKA PEIICHUS
MaTeMaTHUYECKH chopMyJIMPOBAHHOM poOJIeMBl,
MOJICTMPOBATh PEalbHBIE CUTYallUd Ha S3bIKE T'€OMETPHH,
UCCJIeIOBaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUM W TEOopeM, ammapara aiareOpsl,
pelmaTth MPakTUYECKUE 3a/1a4M, CBSI3AHHBIE C HAXO0XKICHUEM
T€OMETPUYECKHUX BEJIMUUH

11 KITACC

Kon
MPoOBEPAEMOr0
pe3yabTaTa

IIpoBepsiemble peAMeTHbIE Pe3yIbTATHI OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbI CpeTHEr 0
0011ero o0pa3oBaHus

1

Yucia ¥ BEIYUCIIEHUS

1.1

OHepI/IpOBaTB IMOHATHUAMMA: HATypaJIbHOC, ILCJI0C YHCIIO,
HCIIOJIB30BaTh IMIPpU3HAKH ACIIMMOCTHU OCIBbIX YHUCCII,
Pa3I0KCHHUC YHCJIa HaA IIPOCTBIC MHOXHUTCIM OJIA PCIICHUA
3aJa4d

1.2

OHepI/IpOBaTB IIOHATUECM: CICIICHb C  palMOHAJIbHBIM
ITIOKa3aTcCJICM

1.3

OnepupoBaTh MOHATHSIMU: JOrapupM YUCIa, TECATUIHBIC U
HATypaJbHBIC JIOTApU (MBI

ypaBHCHI/IH U HCPABCHCTBA

2.1

[IpuMeHsATh CBOMCTBA CTENEHUW A peoOpa3OBaHUs
BBIPDQXKCHUN, OIEPUPOBATh IOHATHUSAMH: IIOKA3aTEIbHOE
YPaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIbI
IIOKA3aTEJIbHbBIX YPABHEHU U HEPABEHCTB

2.2

BoinonasaTe  mpeoOpa3oBaHus BBIPAKEHHM, COAEpKaIIUX
jgorapudMbl; ONEPUPOBATH TOHITHUAMU: JIOTapuPMUIEcKoe
ypaBHEHHE ¥ HEPABEHCTBO; pelIaTh OCHOBHBIC THIIBI
JorapuMUYECKUX YPABHCHHUIN  HEPABCHCTB

2.3

HaXOILI/ITB PCHICHUA HpOCTGﬁHIHX TPUTOHOMCTPHUYICCKHUX
HCPABCHCTB

2.4

OnepupoBaTh NOHATUSAMU: CUCTEMA JIUHEHHBIX YPaBHEHUN U
e€ peleHne; UCIoIb30BaTh CUCTEMY JUHEHWHBIX YPaBHEHUHN
JUISL PELLIEHUS TPAKTUYECKUX 3a/1a4

2.5

Haxonute pemeHuss npocTenmmx CUCTEM U COBOKYITHOCTEMN
paLMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MojaenupoBaTh pealibHbIC CUTYAllUM Ha SI3bIKE aJre0phl,




COCTaBJIATb  BBIPAKCHUSA, YPABHCHHUA, HCPABCHCTBA U
CUCTCMBbI 11O YCJIOBHIO 3aada4dH, HMCCIACAOBATb ITOCTPOCHHBIC
MOACIM C UCIIOJB30BAHMEM alllliapara anre6pbl

OyHKIMH U rpaduKU

3.1

OnepupoBaTb  MNOHATHSAMHU:  NEpUOIMYECKass  (PYHKIIMS,
IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, TOYKH 3KCTpEMyma
byHkIMy, HanbOosblllee U HaUMEHbIee 3HAYeHUs (PyHKIUU
Ha TMPOMEXYTKE; HCIOJIb30BATh HUX [UIA HCCIEIOBAaHUSA
GbyHKIIMH, 3aJaHHON TpadrKoM

3.2

OnepupoBaTb  MOHATHSMHU:  TIpaQUKd  MOKa3aTeJIbHOM,
Jorapu(pMUUECKOd W TPUTOHOMETPUYECKUX  (PYHKIIHIA;
u300paxaTb HMX Ha  KOOPJIMHATHOW  IUIOCKOCTH U
UCIOJIb30BATh JJIsl pELIEHUS] YPaBHEHUI U HEPABEHCTB

33

N3o0paxkath Ha KOOPAMHATHOW IIJIOCKOCTH  TpaduKu
JMHEHHBIX YPAaBHCHUNM W HCIOIB30BAaTh WX JJIS PEIICHUS
CHUCTEMBI JIMHEWHBIX YPaBHECHUI

34

Ucnonb3oBath Tpaduku QYyHKUUMNA A9 UCCIEIOBAaHUS
IIPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUINH

Hayajya matemMaTHyecKoro aHajimnza

4.1

OnepupoBath  MOHATUSIMU: HempephiBHAS  (PYyHKIHUS,
pou3BOJIHAsT (DYHKIIMHU; HCIIOJIB30BaTh I'€OMETPUUYECKHN M
(U3UYECKHI CMBICI POU3BOAHOM JIJIsl pEIIeHUS 3a1a9

4.2

Haxonute  mpou3BOJHBIE  3JIEMEHTApHBIX  (PYHKIMA,
BBIYUCIIATH MPOU3BOAHBIE CYMMBI, IIPOU3BEAEHHUS, YACTHOTO

(G YHKITHAHA

4.3

Hcnonb30BaTh MPOU3BOMHYIO IS UCCIIENOBAHUS (DYHKIIMH
Ha MOHOTOHHOCTb U JKCTPEMYMBI, IPUMEHATh PE3YJIbTATHI
WCCJICIOBAHUSI K TIOCTPOCHHIO TpaprKOB

4.4

Hcnonp3oBaTh IMPOU3BOAHYIO IJISI HAXOXKACHUA HAWMJIIYUIIICTO
peuicHud B IIPUKIAJHBIX, B TOM YHCIC COIOUAJIBHO-
OKOHOMHMYCCKHX, 3aJadax

4.5

OnepupoBaTh MOHATHSAMU: TEPBOOOpa3HAsl W HHTErpall;
NOHUMAaTh T'€OMETPUYECKHA U  (U3UYECKUH  CMBICIH
WHTErpana

4.6

Haxonute mepBooOpa3zHble  3JIEMEHTApHBIX  (DYHKITHH,
BBIYHCIIATH UHTETpal 1o ¢popmyne HproToHa — Jleitbuuia

4.7

Pemate npuknanHele 3agaud, B TOM YHCII€ COLMAJIBHO-
SKOHOMHUYECKOTO U (U3HYECKOr0 XapakTepa, CpPe/ICTBAMHU
MaTEMaTUYECKOTO aHAIN3a

Teopust BEpOSITHOCTEM U CTaTUCTHKA

5.1

CpaBHMBaTh BEpOSITHOCTH 3HAYCHHM CIy4alHOW BEJIMYUHBI




IO pacnpcacJICHHUIO NI C IIOMOINBI0 JUarpaMm

5.2

OnepupoBaTh TMOHITHEM MATEMAaTHYECKOTO  OXKHUAAHUS,
MIPUBOJUTH MIPUMEPHI TOrO, Kak MIPUMEHSETCS
MAaTEMaTUYECKOE  OXHMAAHHWE  CIIyYallHOW  BEJIMYUHBI,
HAXOJIUTh MaTEMaTHYECKOE OXHUJAHUE 10 JIAHHOMY
pacIpeieICHUIO

5.3

VMeTh npeacTaBlIeHNE O 3aKOHE OOJIBIINX YHCE

54

HNwmets npeacTaBiieHuEe 0 HOPMAJIBHOM PaCIpeIeIICHUN

['eomerpus

6.1

OnepupoBaTh MOHATUSAMU: LUJIUHIPUYECKAS MOBEPXHOCTD,
oOpa3yrone UWIMHIPUYECKOW TMOBEPXHOCTH, UHJIUHJP,
KOHWYECKass TOBEPXHOCTh, OO0pa3ylonme KOHHUYECKOU
MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh

6.2

Pacno3naBaTh Tena BpamieHus (IWIMHApP, KOHYC, chepa u
map)

6.3

OOBSCHITH CIIOCOOBI MTOTYUCHHUS TEJ BpaIllCHUS

6.4

Knaccudummposats B3auMHOE pacnoyiokeHue chepsl Hu
MJIOCKOCTH

6.5

OnepupoBaTh MNOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHUE
CErMEHTa, BBICOTA CETMEHTA, IIAPOBOM CIJIOW, OCHOBAHUE
IAPOBOIO CJIOSI, BEICOTA IIAPOBOTO CJI0SI, IIAPOBOM CEKTOP

6.6

Boraucnsate 00bEMBI M IJIOIMIATXM  TOBEPXHOCTEH  Te
BpAIICHNS, TEOMETPUUCCKUX TEJ C MPUMEHEHHEM (OpMYIT

6.7

OnepupoBarh MOHATUSMU: MHOTOTPAHHMK, BIMCAHHBIA B
chepy U omnucaHHbI OKOJIO cdephl, cepa, BOUCaAaHHAS B
MHOTOTPaHHUK WJIM TEJIO BpaIlleHUs

6.8

Beraucasate COOTHOIIICHUS MEXKTY TLJIOIIAIMHU
MTOBEPXHOCTEH U 00BEMAMU MMOIOOHBIX TEJ

6.9

N3o0paxkath nzydaembie GUTYpHI OT PYKH U C IPUMEHEHUEM
MPOCTHIX YEPTEKHBIX MHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IJIOCKHME YEPTEXKU M3 PHUCYHKOB
OPOCThIX OOBEMHBIX (QUIYp: BUI CBEpXy, COOKY, CHHU3Y;
CTPOMUTb CEYEHUS TEJl BPALLIEHUS

6.11

W3Bnekatb, HMHTEPOPETUPOBATH W  MPeoOpPa30BHIBATH
UH(pOpPMAIIMI0O O NIPOCTPAHCTBEHHBIX TIE€OMETPHUYECKHUX
(durypax, npeJCTaBICHHYIO Ha YepTeKaX U PUCYHKaX

6.12

[IpumensiTh  TeoMeTpuueckue  (akThl  JUIsl  PEIICHUs
CTEPEOMETPUYECKUX 3aJ]a4, MPEANoararonux HECKOJIbKO
[IaroB pEIICHUs, €CIU YCJIOBHUS TPUMEHEHHS 3a7aHbl B
sBHOU (popme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BBITONMHATE  ACHCTBUS CIIOKEHHSI BEKTOPOB, BBIYUTAHUS
BEKTOPOB W YMHOXCHHS BEKTOpa HA YHCIO, OOBSCHATH,
KaKUMH CBOMCTBAMHU OHH 00J1a1af0T

6.15

[IpumeHsaTs TpaBWIO MapaJUICIICNUIIEa IPU  CIOXKECHUU
BEKTOPOB

6.16

OnepupoBaTh MNOHATUSIMU: JEKAPTOBBI KOOPAWHATHI B
MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa, PAaBEHCTBO
BEKTOPOB, KOOpPJAMHATBI BEKTOpPA, Yol MEXIy BEKTOpaMH,
CKaJIsIpHOE IIPOM3BEICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymMmy BEKTOpPOB M TNPOM3BEICHHE BEKTOpA Ha
YHUCJIO, YIOJI MEXAY BEKTOpaMH, CKaJsIpHOE IPOU3BEICHUE,
PacCKJIaIbIBATh BEKTOP IO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM

6.18

3ajaBaTh IJIOCKOCTh YpPaBHEHHUEM B JI€KapTOBOM CHUCTEME
KOOpJAMHAT

6.19

Pemate  mpocredmme = reoMeTpuuecKuMe — 3aJadyd  Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO1A

6.20

Pematsn 3aJa4u Ha  A0Ka3aTrCJIbCTBO MATCMATHYCCKHX
OTHOILIICHUM U HaxX0XACHUC T'COMCTPHUYCCKUX BCIIMYHH I10
06pasuaM HWJIN aJIrOpuTMaM, IMPUMCHAS HU3BCCTHBIC MCTO/bI
IIpH pCHICHNHN CTAHJAPTHBIX MATCMATUYCCKHUX 3aaa4

6.21

[IpumeHsaTs 1mpoCTEHIIME NOPOrpaMMHBIE  CpPEACTBA U
AIEKTPOHHO-KOMMYHUKAIIUOHHBIE CHUCTEMBI IIPU PEIICHUU
CTEPEOMETPUYECKHUX 3a/1a4

6.22

[IpuBOIUTH PUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
NPUPOJIE W JKU3HHU, DPACHO3HABATh NPOSIBJICHUE 3aKOHOB
I€OMETPUH B UCKYCCTBE

6.23

[IpumensTe  MOMy4YeHHBIE  3HAHUST  HA  MPAKTHUKE:
aHaJIM3UpPOBaTh  peajibHble CUTyallud U  [PUMEHSTh
U3YUCHHbIC TIOHATHS B TpOIlECCE€ TOUCKA PEIICHUS
MaTeMaTHUYECKH chopMyIMPOBAHHOM poOJIeMBl,
MOJEUPOBATh PeaibHbIE CUTYyallUu Ha SI3bIKE T'€OMETPUH,
UCCJIEIOBATh TOCTPOEHHBIE MOJEIU C HCIOIb30BAHUEM
r€OMETPUYECKUX TMOHATUM W TEopeM, ammapara aiareOphl,
pemiaTh NMpakTHYECKUE 3a7aud, CBA3aHHBIE C HaXOXIACHUEM
r€OMETPUYECKUX BEIHYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

HpOBCpﬂEMLIfI AJNIEMECHT COACPKAHUA

1

Yucra ¥ BRIYUCIIEHUS

1.1

Panmonansupie  uyncna. OOBIKHOBEHHbIE U JCCATHYHBIE JpOOH,
NPOLIEHTHI, OECKOHEYHbIC MNepUoANYecKue Jpodu. Apudmernueckue
olepaldd C PAIMOHAIBHBIMU YHCIAMU, MPEoOpa30BaHUS YHUCIOBBIX
BoIpakeHuil. I[lpumeHeHue npobGelt u TPOIEHTOB [UISI  PEIICHUS
MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU

1.2

JleicTBUTENbHBIE YHCHA. PalMOHaNIbHBIE W UPPALMOHAJIBHBIE YHUCIIA.
Apudmernyeckue  omnepanMd € JICUCTBUTEIbHBIMH  YHCIIAMH.
[TpubnmxEHHbIe BBIYUCIACHUS, MpaBUjia OKPYTJICHUs, NPUKUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUM

1.3

Crenenbp ¢ wenbiM mnokazareneMm. CranpaptHas ¢opma 3amucu
NeHCTBUTENBHOTO YKcia. Mcnosib30BaHue MOAXOASIIEeH (GOopMbl 3amucu
JNCHUCTBUTEIBHBIX YHCEN I PEHICHWS NPAKTHYSCKUX 3amad |
MPEICTABJICHUSI IAHHBIX

1.4

ApubdmMernuecknii KOpEeHb HATypaJibHOW cTerneHu. JleWcTBus ¢
apu(pMETHISCKUMH KOPHSIMH HATYPAJIbHON CTENEHU

1.5

CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO AaprymMeHTa. ApKCHUHYC,
APKKOCHUHYC, APKTAHT€HC YUCIOBOI0 apryMEHTa

YpaBHEHHS M HEPABEHCTBA

2.1

TO)K,Z[CCTB& H TOXICCTBCHHBIC HpCO6p8,30BaHI/I$I

2.2

[IpeoOpazoBanne TPUTOHOMETPUYECKUX  BbIpakeHUH. (OCHOBHBIE
TPUTOHOMETPHIECKUE (HOPMYIIBI

2.3

VYpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHre HepaBeHCTBA.
MeTo MHTEpBAJIOB

24

Pemenue 1ienpix ¥ 1poOHO-paAMOHATBLHBIX YPaBHEHUH M HEPABCHCTB

2.5

Pelenue uppalvoHaibHbIX YPABHEHHI U HEPABEHCTB

2.6

Pemienrne TpUroHOMETPUYECKUX YPAaBHEHUN

2.7

HpI/IMeHCHI/IG ypaBHCHI/Iﬁ N HCPABCHCTB K PCHICHHUIO MAaTCMATHYCCKHX
3a1a49 1 3aJ1a4 U3 pa3JIMIHbIX obOnacrei HAYKH U peaJIBHOI?I KHN3HHU

OyHKIMHU U Tpaduku

3.1

Oynkumsa, cnocoObl 3amanus (yHkiuu. ['paduk GyHkumu. Bzaumuo
oOpaTHbIie PYHKITUU

3.2

OO6nactp ompeneneHds M MHOXECTBO 3HayeHuWW ¢GyHkuuu. Hymm
¢bynkuun. IIpomMexyTKH 3HAKOMOCTOSHCTBA. UYUETHBIE M HEUETHBIE

(b yHKIHH




3.3

CrenenHas (QyHKIMS C HaTypajJbHBIM U I1EJIbIM TOKazaTeneM. EE
cBoricTBa U rpaduk. CBolcTBa U rpaduK KOpHSI #-0 CTENEHU

3.4

Tpuronomerpuueckas OKPYHOCTb, OIIPELIECIICHUE
TPUTOHOMETPHUUECKUX (PYHKITUI YMCIOBOTO apryMeHTa

Haugana MmaTemaTndeckoro aHajimsa

4.1

ITocienoBaTeIbHOCTH, CIIOCOOBI  3aJaHUS  IIOCJIEIOBATEIBLHOCTEM.
MOHOTOHHBIE TTOCIEA0BATCIILHOCTHU

4.2

Apudmernueckass © reomMeTpuueckas mporpeccud. beckoHeduHO
yObIBatoniasi reomerpuueckass nporpeccus. Cymma OECKOHEUHO
yObIBaroniel reomerpuueckoid mnporpeccun. @Dopmysa  CIOXKHBIX
IPOLEHTOB. MCII0JIb30BaHME IPOrPECCUM ISl PELICHUS] peaIbHBIX 3a/1a4
INPUKJIAJHOIO Xapakrepa

MHoxecTBa 1 JIOTUKA

5.1

MHoOXecTBO, oOlepalry HaJ MHOKecTBaMH. Jlumarpammbl OJiisiepa —
Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO —ammnapara s
ONMCAHUS PEAJBHBIX NPOLECCOB U SBJICHUM, NPU PELICHUM 3a]1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB

5.2

OHpC,)IeJIeHI/Ie, TCOpEMa, CIICACTBUEC, JOKA3aTCIbCTBO

Teopusi BEpOSITHOCTEW M CTATUCTUKA

6.1

[IpencraBienne MaHHBIX C MOMOIIBIO Tabmuil U guarpamm. CpeaHee
apudpMeTHIecKoe, MeauaHa, HaubOoJblllee W HaWUMEHbIEEe 3HAUYCHUS,
pa3max, IUCIEPCHs U CTaHJIAPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOPOB

6.2

CnyuyaiiHple IKCHEPUMEHTHI (OMBITBI) M CIydalHbIE  COOBITHSL.
OnemeHTapHble  cOoObITHUA  (MCXOnbl). BeposTHOCTH — cityyailHOro
coObITHs. BiM30CTh 4acTOTBI M BEPOSATHOCTH cOoObITUHA. CiyuailiHble
ONMbITBI C  PABHOBO3MOXXHBIMU  3JIEMEHTAapHBIMH  COOBITHSIMHU.
BepositTHocT  cOOBITMII B~ ONbITaX C  PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

6.3

Oneparnuu HaJl COOBITHUSIMH: TepeceueHue, 00BbeJUHEHHE,
MPOTUBOMOJIOKHBIE  cOObITUS.  Jlmarpammbl  Diinepa.  Dopmyia
CJII0KEHUSI BEPOSATHOCTEN

6.4

YcioBHass ~ BEPOSTHOCTh.  YMHOXKEHHE  BeposTHOCTEH.  JlepeBo
CIydyallHOro JskcrnepuMmeHTa. @opMmysia  MOJHOM  BEpPOSTHOCTH.
He3aBucumeble coObITHS

6.5

KomMOunaropHoe mnpasBwio ymHoxeHus. llepecranoBku u (axropuar.
Uucno coueranuid. Tpeyroapuuk Ilackans. @opmyna 6unoma HeroToHa

6.6

bunapHbiil ciydaiiHbld ONBIT (KMCMBITAHHWE), YCIEX U HEyAaya.
HeszaBucumble wucnbiTanus. Cepus HE3aBUCHUMBIX HCIHBITAHUWA 0
nepBoro ycnexa. Cepusi HE3aBUCUMBIX UCIIbITAHUN bepHyuiu

6.7

Cnyuaiinas BenuuunHa. PacnpeneneHue BeposTHOCTeH. Jlumarpamma
pactpenenenusa.  Ilpumepsl  pacnpelneneHuid, B TOM  YHCIE




IrCOMCTPHUUCCKOC OMHOMMAJILHOE

['eomeTpust

7.1

OcHOBHBIE TIOHATHSA CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBo.  [loHsTHe 00  aKCHOMaTHYECKOM  IOCTPOEHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX

7.2

B3anMmHOe pacnonoxeHue MpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIUECH,
IapajulesIbHbIE ¥ CKpeluBaromuecs npsamMsie. [lapanneabHoCTs npsaMbIX
U IUIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJICIBHBIE IPAMBIE B
[IPOCTPAHCTBE, IAPAJUIEIBHOCTh TPEX IPSAMBIX, IAPaIEIBbHOCTh
IPSAMOM W IUIOCKOCTH. YTIJIBI C COHAIIPABJICHHBIMM CTOPOHAMHM, YIOJI
MEXKIy NpsAMBIMA B NpOCTpaHcTBe. I[lapamnenbHOCTh IIOCKOCTEN:
napajulenbHble IUIOCKOCTH, CBOMCTBA IIAPAJUICIBHBIX IUIOCKOCTEN.
[Ipocreiiline mpOCTpaHCTBEHHbIE (UTYPHl Ha IJIOCKOCTH: TETpa’p,
Ky0, apajjiesienunes, IOCTPOCHUE CEYEHUN

7.3

IleprieHIUKYISIPHOCTh OPSIMOM M IUIOCKOCTH: IEPIEHIUKYJIAPHBIC
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE NapAJLIECIbHbBIE U IEPIICHINKYJIAPHbIC
K IUIOCKOCTH, INPHU3HAK NEPHEHIUKYJISIPHOCTU TNPAMOU M IIOCKOCTH,
TeopeMa O TMpSAMOM NEPHECHAUKYJIAPHOM IUIOCKOCTH. YTJIbl B
IIPOCTPAHCTBE: YTOJ MEXKAY NPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJI,
JIMHEMHBIA Yroj JIBYTPAaHHOTO yria. lleprneHaukyisp ¥ HaKJIOHHBIE:
pPacCTOSIHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPSMOM 0
IUIOCKOCTH, TPOEKIUs (Urypbl HAa IUIOCKOCTh. llepneHaukyIspHOCTb
IUIOCKOCTEN: MPU3HAK INEPHEHAUKYJSPHOCTH JBYX IUIOCKOCTEM.
Teopema 0 TpEX NEPIICHAUKYIIAPAX

7.4

[ToHsiTME MHOTrOrpaHHWKa, OCHOBHBIE 3JJIEMEHThl MHOTIOTPAHHUKA,
BBINMYKJIbIE U HEBBIMTYKJIIE MHOTOIPAHHUKH, Pa3BEPTKA MHOTOTPAHHUKA.
[Ipu3ma: n-yrosbHas npusMa, TpaHd U OCHOBAHUSA MPU3MBI, IpsIMas U
HaKJIOHHas TMpU3MbI, OOKOBas U TMOJHAs TOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpsIMOYTOJIbHBIM MMapauIEICIUIIE] U €r0 CBOMCTBA.
[Iupamupga: n-yroiapHas NHUpPaMHAA, TPAHU M OCHOBAHHUE IMHPAMUIBL,
OOKOBasi ¥ MOJIHASI TOBEPXHOCTh MUPAMUJIbI, IPABUIIbHAS U yCEUEHHAS
nupaMyja.  OJJEMEHTbl Npu3Mbl W nupamuasl. IIpaBuinbHbIE
MHOTOIPaHHMKHU: IOHATUE MPABUIBHOTO MHOTOTPAaHHUKA, ITPAaBUIIbHAS
[pU3Ma U NpaBWIbHAsA MUPAMUIA, IPABUIIbHAS TPEYTOJbHAs UpaMUIA
W TpaBWIbHBIA TeTpadap, KkyO. IlpencraBmeHne o TPaBUIBHBIX
MHOTOTPAHHHMKAX: OKTa’Ap, JoJAeKadaAp H uKocayapyrue CedeHus
MIPU3MBI U TUPAMHUIbI

7.5

CI/IMMeTpI/I}I B IIPOCTPAHCTBC: CHMMCTPHUA OTHOCHUTCIIbHO TOYKH,
HpHMOﬁ, IIJIOCKOCTH. DNEeMEHTBI CUMMCTPHH B ImupaMuaax,
MapaJuICIICIIUIICAaX, ITPABUJIbHBIX MHOT'OI'PAHHHUKAX

7.6

Briuncnenre »1€MEHTOB MHOTOTPAaHHUKOB: péOpa, AMaroHaiu, YTJIbI.
[Imomane OOKOBOM IOBEPXHOCTH M IIOJHOM ITOBEPXHOCTH IIPSMOi




NpPU3MBbI, IUIONIaJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH
npsaMoil npusmel. [lnomans OOKOBOW MOBEPXHOCTH W MOBEPXHOCTH
[IPaBUJIBHOW NUPaMUIBL, TEOPEMA O IUIOLIAAU YCEYEHHOU IUPAMUIBI.
[Tonsatue 00 06béMe. OOBEM TUPaMUJIBI, TPU3MBI

[Tono6uBIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY ILIOMIAIIMU

77 ITOBEPXHOCTEH, 00béMaMu TTOAOOHBIX TEI
11 KVIACC
Koxa IIpoBepsieMbIi 3JIEMEHT COAEPKAHMS
| Uucna v BBIYUCIIECHHUS
1.1 HarypanpHble u nenbie uncia. [Ipu3Haku 1eJIMMOCTH LEJIbIX YUCEN
1.2 Crernenb ¢ pallMOHAJIbHBIM MMOKa3arenaeM. CBOMCTBA CTEIICHU
1.3 Jlorapudm uncna. JleciTuUHbIC U HATYypaJIbHbIC JIOTapU(PMBI
2 YpaBHEHUS] 1 HEPABEHCTBA
2.1 [TpeoOpa3zoBaHue BbIpaKEHHH, COAEPKALTUX JIOTapU (MBI
29 [IpeoOpazoBaHue BbIpaXXKEHUH, COAEPIKALUX CTENEHH C PalMOHAIBHBIM
IIOKa3aTeaeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 ITokazarenpHble YPAaBHEHUSI U HEPABEHCTBA
2.5 JlorapudmMuyeckne ypaBHEHHUs U HEPABEHCTBA
26 Cucrempl JIMHEWHBIX yI;iaBHeHHﬁ. PCHIVGHI/IC NPUKIAIHBIX 3a4a4 C
IIOMOIIBIO CUCTEMBI JINHEMHBIX YPaBHEHUI
2.7 CurcreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
[IpumeHeHne ypaBHEHMH, CHUCTEM W HEPABEHCTB K PELICHUIO
2.8 MaTEeMaTUYECKUX 3aJad M 3aJady M3 Pa3IMYHbIX 0OJacTell HayKu H
pEATbHOW KU3HU
3 ®yHKIMHU U rpaduKH
Oyukius. [lepuonnueckue QyHkuuu. I[IpoMekyTKM MOHOTOHHOCTHU
3.1 dbynkuuu. Makcumymbl W MUHUMYMBbI GyHKuuu. HawuOonbiiee u
HaMMEHbIIIee 3HaUYeHre (QYHKIIMKM HA MPOMEXYTKE
3.2 Tpuronomerpruueckne PyHKITNHU, X CBOWCTBA U TpaduKu
3.3 [TokazaTenbHas 1 Jorapudmuueckasi GyHKIHMH, UX CBOMCTBA U rpaduKu
34 I/IcnoiILI;OBaHHe rpa¢pukoB (QYHKIUN 1715 pEHIeHHs ypaBHEHUH W
JIMHEWHBIX CUCTEM
Ucnonb3zoBanue rpagukoB (QyHKIUN I MCCIEIOBAHUS MPOILIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPBIE BO3HMKAIOT NPHU PELICHUH 3a1a4 U3 JIPYTUX
y4eOHBIX MPEAMETOB U pEeaJTbHON KUZHU
4 Havana MaTeMaTu4eckoro aHajinsa
4.1 HenpepriBable GyHKIIMU. MeTo1 HHTEPBAJIOB /7Sl pELICHHs] HEPAaBEHCTB




4.2

[IpousBogHas QyHkuuu. I['eomeTpuyeckuii W (PU3HUECKUI CMBICH
IIPOU3BOJHOU

4.3

[IpousBoaHble dMeMEHTapHBIX (QyHKIUHA. DOpMyNIbl HAXOXKICHUS
TPOU3BOJIHON CYMMBI, POU3BEICHUS U YACTHOTO (QYHKITUN

4.4

[IpumeHeHue  MOpPOM3BOJHONM K  HCCIENOBaHWIO  (QYHKIMI  Ha
MOHOTOHHOCTb M 3KCTpemyMbl. Haxoxaenue HauOonblIero u
HAaMMEHBIIEro 3HaUeHUsI PYHKIIMU HA OTPE3KE

4.5

[TpumeHeHne MPOM3BOTHON TSI HAXOXKICHUS HAWIYYIIIETO PEIICHHS B
OPUKJIAAHBIX  3a7adax, [JIs ONpEACNICHWs] CKOPOCTH  MpoIiecca,
3aaHHOT0 (hOPMYJI0i MU TpaKOM

4.6

[TepBooGpaznas. Tabnuia mepBooOpa3HBIX

4.7

Wnterpan, ero reomeTpudeckuii 1 QuU3MUECKuil cMbica. Brrancnenue
unTerpaia no gopmyne Herotona — Jleitbuuiia

TGOpI/IH BCpOfITHOCTeﬁ N CTAaTHUCTHUKA

5.1

YucnoBble XapaKTEPUCTUKU CIYYAMHBIX BEJIUMYUH: MATEMAaTHYECKOE
OXKHUJIAHUE, JUCIIEpCU U CTAaHIAPTHOE OTKIOHEHHE. I[lpumepsl
IIPUMEHEHNUSI MATEMATUUYECKOTO OXKHMJIAHUSI, B TOM YHUCJIE B 3aJa4ax W3
MOBCEIHEBHON  KU3HM. MareMaTuueckoe OXHJAaHUEe OWHApHOM
CIIly4aliHOM BEJIMYMHBI. MaTeMaTHueCKOe 0KUIAHUE CYMMBbI CIIyYarHbIX
BEJIMYMH. MaTemMaTuyeckoe O0XKUJIAHUE U JTUCIIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAJILHOT'O paclpeie/ICHU

5.2

3aKkoH OOJIBIIMX YHUCEN W €ro pojib B HayKe, MpUpoje U OOIIECTBE.
Br100poyHBIN METO UCCIIEIOBAHUN

53

[Ipumepsl HENPEPBIBHBIX CIIyYalHbIX BEIWYUH. lIoHATHE O IIIOTHOCTH
pacnupeneneHusl. 3anauu, IIPUBOSIIME K HOPMAJIbHOMY
pacnpeaeneHuro. [IoHsITHE 0 HOPMAIIBHOM PaCIpeIeICHUU

['eomeTpus

6.1

[{unuHapuyeckas  IMOBEPXHOCTh, O0pa3ylomde  MWIHHAPHYCCKOMN
MIOBEPXHOCTH, OCh  LWIMHIPUYECKOM MOBEpXHOCTU. [lummHnp:
OCHOBaHHMS M OOKOBas MOBEPXHOCTh, OOpasyromas ¥ OCh, IUIONIAb
OOKOBOM M MOJIHOW NMOBEPXHOCTHU

6.2

KoHnueckass MOBEpPXHOCTh, 00pa3yroIne KOHHUYECKOW IOBEPXHOCTH,
OCh M BEpIIMHA KOHUYECKOW MOBEpXHOCTH. KOHyC: OCHOBaHHE H
BeplIMHA, oOpasywomas W OCh, IUIOMAAs OOKOBOM U  IOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolinue U BbICOTa, OCHOBAHUS U
OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AuaMeTp, IJI0IIa b TOBEPXHOCTH CHEpHI.
B3auMHoe pacnionoxxenue cepbl U MIOCKOCTH, KacaTeabHas MJI0CKOCTh
K cepe, miomanas chepsl

6.4

N300paxxeHre Tea BpalleHUs Ha IUIOCKOCTH. Pa3BépTka munmHapa u
KOHycCa




6.5

KoMmOnHanuu Ten BpameHuss U MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
ONMMCaHHBIA OKOJIO cdepbl, cdepa, BNHCAHHAS B MHOIOTPAaHHUK, WIH
TE€JO0 BpalleHUs

6.6

[Tonarue 06 06béme. OcHOBHBIE CBOMcTBa 00BEMOB Tell. Teopema 00
00bEME TPSIMOYTOJIBLHOTO TMapajuiefienurnesa W CICACTBUS U3 HeE.
O06beM mumHIpa, KoHyca. O0bEM mapa u mwionanb cepol

6.7

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOMICHUS MEXIY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU I0JI00HBIX Tell

6.8

Ceuennsa mwmHapa (DapajieNbHO U NEPHEHAUKYJISIPHO OCH), CEUECHHUS
KOHyca (MapajulelbHOE OCHOBAHHUIO M IIPOXOJSLIEEe 4epe3 BEPILHHY),
CEYeHHMs 11apa

6.9

Bektop Ha miockocTd W B mnpocTpaHCTBE. CI0XKEHUE U BbIYUTAHUE
BEKTOPOB. YMHOXXE€HHME BEKTOpa Ha 4ucio. PasmoxeHune BekTOpa IO
TpEM HEKOMIUIAaHApHBIM BekTtopaMm. [IpaBuio mnapamenenunena.
Pemenne 3amad, CBA3aHHBIX C NPUMEHEHHUEM IIPAaBUI JCHUCTBUU C
BEKTOpPaMH

6.10

[IpsamoyrosibHasi cucremMa KOOpPAMHAT B MpocTpaHcTBe. KoopanHatsl
BekTopa. lIpocreiimme 3agau B KOOpAMHATaX. YTOJI MEXKIY
BekTOpamu. CKaJIpHOE NMPOM3BEICHUE BEKTOPOB. BhIYMCIEHUE yIJOB
MEXIy NPSIMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ
IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'9 10 MATEMATHKE TPEBOBAHUA K
PE3YJIBbBTATAM OCBOEHUMA OCHOBHOU OBPA30OBATEJBHOU
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsieMble TPeOOBAHUS K NMPEAMETHBIM Pe3yJibTATaM
NPOBEPsAEMOro | OCBOEHHUSI OCHOBHOI 00pa30BaTeJIbHON MPOrPaMMblI
TpeOOBaHUS cpeaHero oouero oo0pa3oBaHus

Brnanenue  MerogamMum  J1OKa3aTelbCTB,  AJITOPUTMAMH
pelieHust 3anad; ymeHue (GopMyJMpoBaTh U OINEPUPOBATH
HNOHATUSMU: OIpEAeSIeHne, aKCUOMa, Teopema, CIEJICTBHE,
CBOMCTBO, TIPU3HAK, JOKAa3aTeJIbCTBO, PABHOCHUJILHBIE
GbOopMYyJIMPOBKHU; MPUMEHATh UX; YMEHHE (OPMYJIUPOBATH
oOpaTHOE€ W TMPOTUBOMOJOKHOE YTBEPXKACHHE, MPUBOJIUTH
OpuUMEpbl W KOHTPHOPHUMEPHI, HCIOJIB30BATH  METOJ
MaTEMaTUYECKOW WHAYKIMH; MPOBOJUTH JOKa3aTeIbHbIC
paccy X IeHus NpU PEIICHUH 33/1ad, OLEHUBATh JIOTHYECKYIO
NPaBWIBHOCTh  PACCYXKJICHU;  YMEHHE  ONEpPUPOBATh
MNOHSATUSIMU: MHOKECTBO, MOJIMHOKECTBO, OIEpAlMU HaJ
MHOXECTBaMHU;  yYMEHHUE  HCMOJb30BaThb  TEOPETUKO-
MHOXECTBEHHBIN  ammapar Juisi OMNHCAaHUS  PEaAJIbHBIX
MPOIIECCOB U SIBICHUM U MPHU PELICHUM 3aJlady, B TOM YHUCJIE
U3 JIpyTHX YYEOHBIX MPEIMETOB;, YMEHHUE ONEPUPOBATh
noHsiTusiMu: rpad, cBa3HbI rpad, nepeBo, UK, rpad Ha
IJIOCKOCTH; yMEHHUE 3aJaBaTb W ONHUCHIBaTh rpadbl
pa3IMYHBIMU ~ CIIOCOOAMH;  HCIOJB30BaTh rpadbl  MpuU
pelIeHnH 3a1a4

YMeHue onepupoBaTh MNOHATHSIMH: HATypaJbHOE YHCIIO,
LEJI0€ YHCI0, CTENeHb C LEJIbIM IIOKa3aTeslieM, KOpPEHb
HaTypaJbHOM  CTENEHH, CTENeHb C  paldOHAIbHBIM
NOKa3aTeyeM, CTENEHb C JEUCTBUTENbHBIM IOKa3aTelIeM,
gorapudM  4YMclia, CHHYC, KOCHHYC M  TaHI€HC
IPOU3BOJIBHOTO YMCJa, OCTATOK MO MOJYJIO, pallMOHATIBHOE
YUCJI0, UPPALMOHAIIBHOE YHCIIO, MHOYKECTBA HATypalbHBIX,
LEJbIX, PAalMOHAIBHBIX, JECUCTBUTEIBHBIX YHUCEJ; YMEHHUE
UCIOJIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUN OOIIHiA
JeNuTeNb W HauMEHblee o0llee KpaTHOe, aJroOpuTM
EBKiInia mpy pemeHuu 3ajay; 3HAKOMCTBO C Pa3IMYHBIMU
NO3ULMOHHBIMA CHCTEMAaMH CUUCIICHHS; YMEHUE BBIIIOJIHATH
BBIYHCIICHUE 3HAYEHUW W MPeoOpa3oBaHUSI BBIPAKEHUN CO
CTENEHSIMH U Jorapudmamu, mpeodOpazoBaHusi IpPOOHO-
pallMOHAJIBHBIX ~ BBIPAKEHHM;  YMEHUE  OINEpUPOBATh
HOHATUAMU: MOCJIEIOBATENBHOCTb, apumeTnueckas
Iporpeccusi, TE€OMETpUYEcKasi Mporpeccusi, OECKOHEYHO




yOBIBaloOIasi TEOMETPUYECKAsi TPOTPECCHUsI; YMEHUE 3a]1aBaTh
NOCJIEJOBAaTENbHOCTH, B TOM 4YHUCIE€ C  IOMOUIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUSIMU:
KOMILUIEKCHOE YHCJIO, COMPSDIKEHHBIC KOMILUIEKCHBIE YHCIIa,
MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucu
KOMIJIEKCHBIX qrcell (reomeTpuueckas,
TPUTOHOMETPHUYECKAs u anreOpanyeckas); YMETh
MPOU3BOIUTHh apU(PMETUUECKUE JIEUCTBUS C KOMIUIEKCHBIMH
YUCJIaMU; MIPUBOIUTH MIPUMEPHI UCIIOJIb30BaHUS
KOMILUIEKCHBIX YHCEJ; ONEpUPOBATHh IMOHITUSMU: MaTpUla
2x2 wm 3%3, omnpenenauTedb MATPHUIIbl, T€OMETPUUYECKUI
CMBICJI OTIPEJIeTUTENS

YMeHue  omepupoBaTh  MOHATHSIMH:  palllOHAJIbHBIE,
UppalroHaIbHbIE, HoKa3aTebHbIE, CTETICHHBIE,
JTorapupMUUEcKue, TPUTOHOMETPHUUECKUE YPaBHEHUS U
HEpaBEHCTBA, UX  CHUCTEMbl; yYMEHHE  OIEpUpPOBATH
HNOHATUSAMHU: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE,
ypaBHEHHE, HEpPAaBEHCTBO, CHUCTEMa  YpaBHEHHH U
HEPaBEHCTB, PABHOCWJIBHOCTh YypaBHEHUH, HEPABEHCTB U
CHUCTEM; YyMEHHE pellaTb ypaBHEHHWs, HEPaBEHCTBA U
CHUCTEMBl C TIOMOIIBIO pPa3JIUYHBIX NPHUEMOB; pEIIaTh
ypaBHEHHUs, HEPABEHCTBA M CHCTEMBl C TapaMeTpOM;
NPUMEHATH YpaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI s
peIleHrsT MaTeMaTHYeCKUX 3aJad W 3a1ad U3 pa3IudHbIX
oOJyacTeil HAyKU M peajbHOM KU3HU

YMeHue omnepupoBaTh MOHATHUSAMHU: (yHKIHSA, YETHOCTH
(GYHKIMHM, TEepUOAUYHOCTh (PYHKIHMH, OrPAaHUYCHHOCTh
(GYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (yHKIHUH,
HanOonpllee W HauMEHblIee 3Ha4deHWs (QYHKIUU Ha
IPOMEXYTKE, HEeTpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
dyHKUMM, TiepBas M BTOpas NPOU3BOAHAS  (YHKILIHH,
reOMETPUYECKU U  (PU3MYECKUI CMBICT MPOU3BOJHOM,
nepBooOpa3Hasi,  ONpeNeiA€HHBIA  MHTErpaj;  yMEHue
HaxXOJAWTh  ACUMIITOTHl  TIpaduka  (QYHKIMHM; YMEHHUE
BBIUUCIIATh POU3BOJAHBIE CYMMBI, IPOU3BENIECHNUS, YACTHOTIO
¥ KOMINO3ULIMU (PYHKUINN, HAXOAUTh YpaBHEHUE KacaTeIbHON
K rpaduky GYHKIMH, YMEHHE HaXOJWUTh MPOU3BOHBIC
3JIEMEHTaPHBIX byHKIIMI; yMEHHE UCTOJIb30BaTh
OPOU3BOJHYIO JJsi HUCClenoBaHus (QYHKIUH, HAXOIUTh
HauOoNbIINEe W HAUMEHBIINE 3HaueHUs (PYHKUIUN; CTPOUTH
rpa@uKy  MHOTOWICHOB C HCIOJIB30BaHHMEM ammapara
MaTeMaTHYECKOTO aHajn3a; MPUMEHSTh MPOU3BOAHYIO IS
HaXOXKJICHUSI HAWIYYIIEro PEIIeHUs B MPUKIATHBIX, B TOM




YHUCJIE COLUMAIbHO-3KOHOMUYECKHX U (PU3MYECKUX 3aJlayax;
HAaXOJUTh IUIOMIAAM U O0BEMBI (QUTYP € MOMOIIBIO
UHTErpajga; MOPUBOJAUTH  MPUMEPHl  MaTEMaTUYECKOIrO
MOJICIMPOBaHUS €  MOMOUIbI0  JudPepeHInaTbHbIX
YPaBHECHUM

YMeHue omepupoBaTh MOHATUSMU: Tpaduk (QyHKIMH,
oOpatHas (YHKIHs, KOMMIO3MLIMS (QYHKIUH, IJHUHEHHas
(GyHKUMA, KBagpaTU4Has PyHKIMS, palMOHAIbHAS (QYyHKLINS,
CTemeHHas (yHKUMS, TpUTOHOMETpHueckue (QyHKIuUH,
oOpaTHbIE TPUTOHOMETpUYECKUE QYHKITNH, IOKa3aTeIbHas U
jgorapupmMuyeckass (QPyHKIUU; YMEHHE CTPOUTHh TrpaduKu
U3YYCHHBIX  (yHKUIWH,  BBIMOJIHATH  MpeoOpa3oBaHUS
rpa@uKoB (YHKIUN, UCTIOIB30BATh TpaUKU Il U3yUEHUS
MPOLIECCOB M 3aBUCUMOCTEH, MIPU PEIICHUH 3a/1ay U3 JPYTUX
y4eOHBIX TMPEAMETOB M 3aJad M3 pEAIbHOW KU3HH,
BbIpaxaThb (popMyraMHu 3aBUCHUMOCTH MEXIY BEIMYHMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku GYyHKIUN IS PEIICHUS
ypaBHEHUH, HEpPaBEeHCTB U 3aJady C [apaMeTpaMu;
n300pakaTb Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBa
pELICHUIN YPAaBHEHU, HEPABEHCTB U NX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/ladyd Pa3HbIX THUIOB (B TOM
YHUCJIe Ha MPOLIEHTHI, OJIM U YacTH, Ha JBUXKEHUE, paboTy,
CTOMMOCTb TOBapOB W YCIYyT, HAJOTH, 3aJladyd U3 00JacTH
yOpaBJICHUs] JIMYHBIMU U CEeMEWHbIMH  (DUHAHCAMM);
COCTaBJISITb BBIPAXKCHUS, YPAaBHEHHMS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBMIO 3aJa4M, HCCIIENOBATH IMOJYYEHHOE
pelleHne M OILEHUBATh MPABIONOAOOHOCTh PE3yJIbTaTOB;
YMEHHE MOJEIUPOBATh pEAJbHBIE CHTYallUM HA S3BIKE
MAaTE€MaTHKH;  COCTABIATh  BBIPAXKEHUS,  YPAaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl TI0O YCIOBHUIO 3aJayH,
UCCIIEN0BAaTh ITOCTPOCHHBIE MOJEIM C HCHOJIb30BAHUEM
anmapara  aiareOpbl, HMHTEPIPETUPOBATH  IMOJYUYEHHBIN
pe3yybTar

Ymenue OTEPUPOBATH MOHATUSIMU: cpeaHee
apudmMeTHUecKoe, MeauaHa, HaumOOJIblliee W HAWMEHbIIEE
3HAUYCHMS, pa3Mmax, AUCIEPCHUsi, CTAaHAAPTHOE OTKJIOHEHHUE
YUCJIOBOTO HabOpa; YMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
uH(poOpMaIMIo, MPEACTaBICHHYIO B  Ta0nuiax, Ha
nuarpammax, rpadukax, OTpaKarollyl0 CBONCTBA pealbHBIX
MPOIIECCOB U SBJICHUM; MPEICTABIAT, WH(OpMALHMIO C
MOMOIIBIO Ta0JIHIIL u JUarpaMm; UCCJIEeI0BATh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCJIE€ C TNPUMEHEHHUEM
rpa@uueckux  METOJIOB M JJIEKTPOHHBIX  CPEJICTB;




rpa@UUecKku HCCIIEIOBaTh COBMECTHBIE HAOMIOAEHUS C
MIOMOIIBIO TUArpaMM PaACCEUBAHUS U JINHEMHOW PETPECCUU

YMeHue onepupoBaTh IOHATUSMU: CIy4YalHBIA OIBIT U
ClIy4yaiiHOE COOBITHE, BEPOATHOCTH CIYyYaHOTO COOBITHSI;
YMEHHUE BBIUHCIATH BEPOSTHOCTH C  HCHOJIb30BAaHUEM
rpa@uUecKux METOJIOB; MPUMEHATH (POPMYIIBI CIOKCHUS H
YMHOXEHHS BEpOSATHOCTEH, (OpMYITy MOJTHONH BEPOATHOCTH,
dbopmyny bepHynnu, komOuHaTOpHBIE (AKTBI U (HOPMYIIHI,
OIICHUBATh BEPOSATHOCTH PEAIbHBIX COOBITUH; YyMEHHUE
ONEpPUPOBATH MIOHSATUSMMU: ciyJanHas BEJINYMHA,
pacrpeneneHue BEPOSITHOCTEN, MaTEMAaTHYECKOE OXKUIAHUE,
JIUACTIEpCUs U CTAHJAPTHOE  OTKIIOHEHHUE  CIy4ahHOU
BEJIMYUHBL, (PYHKIUU  paclpefesieHus] W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAaJIbHOTO
pacrpeneneHui; YMEHHE UCIIOJIb30BaTh CBOMCTBa
U3YUYEHHBIX  pAacOpeiesieHHil g peleHus  3a1ad;
3HAKOMCTBO C TIOHSTHSMU: 3aKOH OOJIBIINX YHCEIN, METOIbI
BBIOOPOYHBIX HCCIEAOBAHUI; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBJICHHUSI 3aKOHA OONBIIMX 4YHCET B TMPUPOIHBIX H
00I111€CTBEHHBIX SABJICHUSX; YMEHUE ONEPUPOBATH
MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHMCIO COYECTAHUM,
YUCJIO MEePEeCTaHOBOK; OMHOM HbIOTOHA; yMEHUE TPUMEHSITh
KOMOMHATOpHBIE (AKThl U PaACCYXICHUS IS PEIICHUS
3a/1a4; OLIGHMBAaTh BEPOSATHOCTH pPEaJbHBIX COOBITHH;
COCTaBJISITh BEPOSATHOCTHYIO MOJI€NIb U WHTEPIPETUPOBATH
MIOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBarb MOHATUAMM: TOYKa, MpsMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHMHA YIUIA,
IUIOCKAWA YTOJI, JBYTPaHHBIM yTOJ, TPEXTPAHHBIA yTIOJ,
CKPEILHBAIOIINECS psIMBIE, [1apajuIeIbBHOCTh 51
NEPNEHINKYJIIPHOCTD NMPSAMBIX U INIOCKOCTEW, YroJl MEXKIy
IPSAMBIMH, YTOJI MEXIY NMPSAMON U IIJIOCKOCTBIO, YTOJ MEXKITY
IUIOCKOCTSMM, PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosIHUE  MEXAYy  IPSAMBIMH, PACCTOSHHE  MEXKIY
IUIOCKOCTSIMM; YMEHHE HCIOJIb30BaTh IPU PEIICHUU 3a1ad
U3ydyeHHble (AKTbl U TEOpEMbl IUIAHUMETPUU; YMEHHUE
OLICHHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa;
CTPOUTb  MATEMaTUYECKHME  MOJEIM €  MOMOIIBIO
r€OMETPUYECKHUX MOHATUM U BEIWYHUH, PEIIATh CBA3AHHBIC C
HUMH NPAKTUYECKUE 33]1a4U
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YMeHue omnepupoBaTh MOHATUSMU: IUJIOMIAAL (UTYPHI,
00BEM burypsi, MHOTOT'PaHHUK, PaBUIbHBIN
MHOTOT'PaHHUK, CCUCHHE MHOTOTIpaHHUKA, KyO,




napajienienunesn, — OpusMa, —Oupamuaa,  Qurypa
NOBEPXHOCTh BpalleHUs, IWIMHIP, KOHYC, ap, cdepa,
wiomaab cdepbl, IUIONAAb [OBEPXHOCTH MHUPAMUIBI,
IpU3MBbI, KOHYyCa, [IIKHIpa, 00BEM KyOa, MPsSMOYTOJIBHOTO
napajiesienunena, NupaMubl, MPU3Mbl, IIWIMHIPA, KOHYCA,
mapa, pa3BEPTKa IOBEPXHOCTH, CEUYEHUS KOHyca U
WINHJpPA, MapajyielbHble OCH WM OCHOBAaHHIO, CEUEHUE
1apa, II0CKOCTh, Kacaromascs cepbl, WINHIPA, KOHYCA;
YMEHHE CTPOUTh CEYEHHE MHOrOTpaHHHKa, H300paKkaTh
MHOTOTPaHHUKH, (QUTypbl M TMOBEPXHOCTH BpALICHUS, WX
CEYEHMS, B TOM YHCJIE C MOMOILBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE TMPUMEHSITh CBOWCTBA T'€OMETPUUYECKUX (UTYD,
CaMOCTOSITENIbHO (DOPMYITHPOBATh OMPECICHUS H3y4aeMbIX
¢uryp, BBIABUTATh TUIIOTE3bl O CBOMCTBAaX M MpH3HAKaX
reOMETPUYECKUX (PUryp, 0OOCHOBBIBaTh WJIM OMNPOBEPraTh
UX; YMEHHE MPOBOAUTH Kiaccupukanuioo Quryp 1o
pa3NMYHBIM  MpU3HAKaM,  BBIIOJHATH  HEOOXOJIUMBIE
JIOTIOJIHUTENbHBIE TOCTPOEHUS
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YMeHue  onepupoBaThb  MOHSATHUSIMHU:  JBIDKEHHE B
OPOCTPAHCTBE, MApALIEIbHbBII MEPEHOC, CUMMETPHUS Ha
IUIOCKOCTHU M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3OBaHHE
10100151, 10JI00HbBIE (DUTYPBI; YMEHUE PACTIO3HABATH PABHBIE
U 1MoJoOHbIEe (PUTYypBI, B TOM YHUCJIE B MPUPOIE, UCKYCCTBE,
ApXUTEKTYpE; HCIOJIb30BATh T'€OMETPUYECKUE OTHOILECHHUS
IpU PELICHUHU 3a/1a4; HAXOAUTh T€OMETPUUYECKUE BEIMYUHBI
(nmuHa, yroi, IUIOMIA[b, OOBEM) MpPH pPEIICHUH 3a7ad W3
JPYTUX y4eOHBIX MPEIMETOB U U3 PEATbHOW JKU3HU; YMEHUE
BBIUUCIISATH TE€OMETPUYECKHE BEJIWYMHBI (JUIMHA, YTOIl,
oAb, OOBEM, IUIOWAAb MOBEPXHOCTH), HCIOIb3Ys
U3y4eHHbIE (OpPMYJIbI M METO/bl, B TOM YHCIE: IUIOMIAb
MOBEPXHOCTH TMHpPaMHUIbI, MPU3MBI, KOHYyca, MMIUHIpA,
wiomanas  chepsl;  00bEM  KyOa,  IPAMOYTOJIHHOTO
napajuieJienuinena, TUpaMuIbl, TPU3Mbl, LAINHIPA, KOHYCa,
mapa; yMEHUE HaXOJUTh OTHOIIEHHWE OOBEMOB MOJIOOHBIX

¢uryp
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YMeHue onepupoBaTh MOHATUIMU: MPSMOYTOJIbHASI CUCTEMA
KOOpPAWHAT, BEKTOp, KOOPAWMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEIICHHE BEKTOpa Ha
9UCJIO, pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJlsIpHOE
NPOU3BEJCHUE, BEKTOPHOE IPOM3BEACHUE, YIOJ MEXKIY
BEKTOpaMH;  yYMEHHME  UCIOIb30BaTh  BEKTOPHBIM U
KOOPAWHATHBIN METOM JJIsl PEIICHUS] TEOMETPUUECKUX 3a]1a4
U 33J1a4 JPYTUX Y4€OHBIX MPEIMETOB
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YMeHue BbIOMpATh MNOAXOASIIMN METOA Il pPEIIeHUs
3aJ]a4v; NMOHUMAaHHWE 3HAYMMOCTH MaTE€MAaTUKU B H3YYECHHU
OPUPOJHBIX M OOIIECTBEHHBIX TPOILIECCOB U  SIBJIICHMUIA;
YMEHHUE PACIO3HABATh MPOSIBICHUE 3aKOHOB MAaT€MaTHUKU B
HUCKYCCTBE, YMEHUE MNPUBOJUTH MPUMEPHI MATEMATHUUYECKUX
OTKPBITUH POCCUMCKON U MUPOBOM MATEMATUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMbIii 3JIEMEHT COAEPKAHUS

Kon
1 Yucia 1 BBIYUCICHUS
11 Harypansubie u nenbie uncia. [Ipu3Haku JeTUMOCTH IEIBIX
qucesn
12 Panmonanpabie yncia. OOBIKHOBEHHBIC W JECATUYHBIC JAPOOH,
MPOIIEHTHI, 0€CKOHEUHBIE MEPUOIUUECKUE PO
13 Apudmernueckuii KOpeHb HaTypalibHOW cTerneHu. JlehcTBus ¢
apu(pMETHIECKUMU KOPHSIMU HATYPAJIIbHON CTENEHU
1.4 Crenenb ¢ 1enbiM nokazateieM. CTeneHb C palyoOHaIbHBIM
nokazareneM. CBOMCTBA CTENEHU
15 CuHyC, KOCHMHYC M TaHT'€HC YUCIOBOIO apryMeHTa. APKCHHYC,
aPKKOCHHYC, ApKTAHI'€HC YMCJIOBOr0 apryMeHTa
1.6 Jlorapudwm umcna. JlecsiTHUHBIC U HATYpaJIbHbBIC JOTapu(PMBbI
JleiictButenpHbie  uyncia. ApupMETHYECKHe OmNeparuu C
17 JNEUCTBUTEIBHBIMU uynciaMu. [IpuOnukEHHBIE BBHIYUCIICHUS,
npaBWjia OKPYIJICHUS, NPHUKUJIKA U OLEHKa pe3yjbTara
BBIYMCJICHUH
1.8 [TpeoOpazoBaHue BhIpAKEHUN
1.9 KowmrekcHble yncia
2 YpaBHEHUSI U HEPABEHCTBA
2.1 [{enbie U APOOHO-pALIMOHAIBHBIC YPABHEHUS
2.2 HNppanmronaibHble YpaBHEHUS
2.3 TpUroHOMETPHUYECKHUE YPABHECHUS
24 [Toka3zaTenbHbIE U JIOTapUPMUUYECKUE YPaBHEHUS
2.5 Ilenpie 1 1pOOHO-pallMOHAIBLHBIE HEPABEHCTBA
2.6 HppanuronaibHble HEPABEHCTBA
2.7 [TokazaTenbHbIE U JIOTapUPMUIECKHIE HEPABESHCTBA
2.8 TpuroHoMeTpuyecKue HEpaBeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YPABHEHHUI 1 HEPABEHCTB
2.10 | VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
211 Martpuna cucrembl JUHEHHBIX ypaBHEeHHH. Omnpenenuresnb
MaTpHIIbI
3 @DyHKIMU U TpadUuKu
3.1 Oynkuusa, cnocobbl 3amanus QyHkuuu. ['paduk yHKUIUU.

B3aumnuo oOpatsbie pyHKIMH. YETHBIE M HEUETHBIE (PYHKIIHH.




[Tepuoauyeckue GyHKIIMU

OO6nacTh omnpeneneHuss U MHOXKECTBO 3HAYCHHH (YHKIIHH.
Hynu GbyHKIUN. [IpomexyTku 3HAKOIIOCTOSHCTBA.

3.2 [IpomMexxyTku MOHOTOHHOCTH  (QYHKIMH. MaKCUMyMbl H
MUHUMYMBI (QyHKIMU. Hambombiliee ¥ HaMMEHbIIIEE 3HAYCHHE
GyHKIIUMA HA TPOMEKYTKE
CrenenHas (QyHKIMS C HATypaJbHBIM U IEJBIM TOKa3aTeJeM.

3.3 E€ cmoiictBa u rpaduk. CpoiictTBa W rpaduk KOpHS n-OU
CTEIECHH

3.4 Tpuronomerpuueckue QyHKIIMU, UX CBOMCTBA U rpaduku

35 [TokazatenbHast u norapudmuueckas QyHKIIMN, KX CBOWCTBA U
rpaduku

36 Touku paspeiBa. AcumnToTsl rpa¢pukoB QyHkuui. CBoicTBa
GbyHKIMH, HEMPEPBIBHBIX HA OTPE3KE

37 HOCJ’IGI{OB&TGJ‘IBHOCTI/E CIIOCOOBI 3aJaHus
MOCJIEA0BaTEIbHOCTEN

3.8 Apudmernueckas U reoMmeTrpuueckas mnporpeccur. dopmyna
CJIOKHBIX MIPOLICHTOB
Hauana MaTeMaTH4eCKOro aHaJin3a

41 [IpousBoanass  ¢ynkuuu. IIpousBojaHbIE  BIEMEHTApPHBIX

' byHKIMH
[Ipumenenne TPOW3BOAHOW K WCCICAOBaHMIO (YHKIHA Ha

4.2 MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxjaeHue HamOOJbIIETO U
HAaWMEHBIIIEro 3HaUeHUs (PYHKIIUHU HA OTPE3KE

4.3 [TepBooOpa3zHas. MaTerpan
MHOK€eCTBA U JIOTHKA

51 MHoOXecTBO, oOmepanuud HajJ MHOXKECTBaMH. JluarpaMmsbl

' Oiinepa — Benna

5.2 Jloruka
BepoATHOCTh M CTaTUCTHKA

6.1 OnwucarenpHasi CTATUCTHKA

6.2 BeposiTHOCTD

6.3 KombunaTtopuka
['eomeTpus

7.1 @uUrypsl Ha IJIOCKOCTH

7.2 [IpsiMbl€ U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHOrorpaHHHKH

7.4 Tea 1 TIOBEPXHOCTHU BpalllCHUS

7.5 KoopinHaThl U BEKTOPBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka: anredpa ¥ Hayaia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHUSI.
Anre0pa u Hauana MmaTemaTudeckoro ananusa. 10-11 kimacc. AnumosB
I.A., Komsrun FO.M., TkaueBa M.B. u 1p. AknimoHepHOoe 00IIIECTBO
«M3narensctBO «IIpocBenienne»

Marematuka: anreOpa u Hayajga MaTEMAaTHYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsn JI.C., byty3oB B.®., Kagomues
C.B. u ap. AkmonepHoe odmectBo «M3aarensctBo «IIpocBerienue»
Marematuka. Anredpa U Hauajla MaTeMaTUYeckoro ananusa; 10 kmacc.
yriryonenHoe ooyuenue Mepaisik A.I'., Homuposckuii JI.A., [TonskoB
B.M.; non penakimueit [logonsckoro B.E. O61iecTBO ¢ orpaHnyeHHON
oTBeTcTBeHHOCThIO N3narenbckuil nentp « BEHTAHA-I'PA®Dy;
AximonepHoe o6miectBo «M3narensctBo «IIpocBemenue
Marematuka. Anrebpa U Havyajla MaTeMaTH4YecKoro ananusa; 11 kmacc.
yriyonennoe odyuenne Mepansk A.l'., Homuposckuit JI.A., [Tonskos
B.M.; nox penakuueii [Togonsckoro B.E. ObmiecTBo ¢ orpaHn4eHHON
oTBeTCTBEHHOCThIO M3narensckuii nientp «BEHTAHA-TPA®y;
Axmmmonepnoe obmectBo «M3aarenberBo «IIpocBemenner
Marematuka. ['eomerpus; 10 knace. yriyonenHoe oOyuenue Mep3aisk
A.l'., Homuposckuii /I.A., [TonskoB B.M.; mox penakuueit
[Tononbckoro B.E. O611ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp « BEHTAHA-I'PA®y; AkuinonepHoe 00111eCTBO
«M3parenscTBO «IIpocBemienne»

Marematuka. ['eomerpus; 11 knace. yriyoneHHoe oOydeHue Mepaisk
A.T"., Homuposckuii [I.A., [Tonskos B.M.; nox penakuuei
[Toponbckoro B.E. O6miecTBO ¢ orpaHiYe€HHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp « BEHTAHA-I'PA®y; AkiinonepHoe 001IeCTBO
«M3parensctBO «IIpocBenieHne»

Marematuka. BepositHocTh u ctatuctuka. 10 knacc. ba3zoBblii u
yriyonéHHbIN ypoBHU. YueOHoe nocooue bynumosud E. A., bynbraen
B. A. Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienuey
Marematuka. BepositHocTs u ctatuctuka. 11 knace. bazoBbii u
yriyOn€HHbIN ypoBHU. YueOHoe mocooue bynumosud E. A., Bynberuen
B. A. AkumnonepHnoe o6mectBo «M3narensctBo «IIpocBenienue

METOAUYECKHUE MATEPUAJIBI 1JIAA YYUUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET



