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MOSACHUTEJBHASA 3AIIKNCKA

PaGouast mporpamma yue6HOTO TIpenMera «MaTemaTuka» 0a30BOTO YPOBHS
s oOyuaromuxest 10 kijacca paspaborana Ha ocHoBe DeaepaiabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAUIIMH POCCHUICKOTO 0Opa30BaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHS
JUYHOCTU 00yYaronuxcsl.

Pabouas mporpamma cocTaBjieHa Ha OCHOBAaHUU:

denepaibHBIN 3aK0H «00 oOpazoBanuu B Poccutickoit denepamumy No273-
®3 o1 29.12.2012 ¢ uzmeneHusMu, B ToM umciic @3 Ne371 — D3 ot 24.09.2022.

[Ipuka3el MunncrepcrBa npocsenieHus Poccuiickonn @enepanuu:

O6 ytBepxaeHuu ¢eneparbHOro TroCy/IapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa HadallbHOro oo6mero ooOpa3zoBanusi: ot 31.05.2021 Ne286 (B
JEUCTBYIONIEH PeaaKIINM)

O6 yrBepxaeHUU deaepaIbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEILHOIO
CTaHjapTa OCHOBHOro o6miero oOpaszoBanus: or 31 mas 2021 r. Ne 287 (B
JEUCTBYIOIIEH peaaKIIiM)

O6 yrBepxkaeHuu QeaepasibHOTO TOCYJapPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHAapT cpemaHero obmiero odOpazoBanus: oT 17 mas 2012 r. Ne 413 (B
JNEUCTBYIOIIEH PEAaKIIN);

O06 yTtBepxkaeHnn (enepaibHO 00pa3oBaTEIbHONW MPOrpPaMMbl HAYaJIHHOTO
oOmero o0pazoBanus: ot 18.05.2023 Ne 370 (nelicTByroimas peaakuus)

O6 ytBepxaeHuu ¢eaepaibHOl 00pa3oBaTEILHON MPOTrpaMMbl OCHOBHOIO
obmrero oopaszoBanus: ot 18.05.2023 Ne 371 (meiicTByrOMIast peaaKIimsl)

OO0 yrtBepxkaeHuu GdenepabHON 00pa30BATEILHON MPOTPaAaMMBbI CPETHETO
oOmrero oopazoBanus: ot 18.05.2023 Ne 372 (meiicTByrOIIAs peaaKiimsl)

O BHeceHMM W3MCHCHHMH B HEKOTOphIC MpHKa3bl MHHHCTEpCTBA
MPOCBEIICHUS Poccuiickon Oenepaunu, Kacarommecs benepaabHbIX
o0pa3oBaTeIbHBIX MPOTPAMM HA4YaJIBLHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHETO
obmero oopaszopanus: oT 09.10.2024 Ne 704

[Tonoxenue o paboueil nmporpamMme y4eOHOro mpeameTa, yaeOHOro Kypca (B
TOM 4Yucie Kypca BHeypouHou nestenbHocTH) MOY CIII Ne83 IlentpanbHoro
pariona Boarorpana»

HEJIM U3YYEHUSA YYEBHOI'O ITPEJIMETA



Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOTO aHANIM3a» SIBISETCS OJTHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIIKOJBI, IMOCKOJBKY, C OJIHON
CTOPOHBI, OH oOOecHeYrMBaeT HHCTPYMEHTAJIbHYIO 0a3y sl HU3Y4YeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHHUE Yy4alluxcsi Ha YpPOBHE, HEOOXOIUMOM JJii OCBOCHUS
KypcoB WH(GOPMATHKH, OOIIECTBO3HAHUS, WCTOPWUH, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOUN Gopme.

Kypc anreOpsl u Hauan MaTreMaTHYeCKOTO aHaliu3a 3aKjIa/IbIBaeT OCHOBY JIJIs
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3MUKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIUNA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, TO3BOJISET
OPUECHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM KU3HU. B TOXXe BpeMsi OBIIaJcHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh O000IIEHNE U KOHKPETHU3AlUI0, a0CTparupoBaHue u
aHaJoruto, GopMHUpyeT KpeaTUBHOE U KPUTHUUECKOE MbllieHUE. B xoje nu3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydJaliuecs
MOJYYalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH pealbHbIX CUTYallMd W WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHWM, 3HAKOMATCA C  MOpUMEpaMUd  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B TPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKHUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnagaer 3HAYMTETBHBIM BOCHUTATEIBHBIM MOTEHIIUAIOM, KOTOPHIM
peanu3yeTcsl Kak 4epe3 y4eOHBIM Marepuall, clocOOCTBYIOMIMN (POPMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHMS, TaK U Uepe3 chneruduky yd4eOHOU AesTeTbHOCTH,
TpeOyrolen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOJOTIKUTEIHLHON
KOHIIEHTpAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbINA PE3YJIbTaT.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTH4YeCKOTO
aHaJu3a JISKUT JeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

CrpykTypa Kypca «Anredpa u Hauyajla MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAEeT
CIEAYIOIINE COAEPKATEIIbHO-METOIUUECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dyukmun u - rpabukuy, «YpaBHeHUS W HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHUH JABYX JIET
OoOydYeHHs B CTapIiel IIKOJIe, €CTECTBEHHO JOIOIHSIS IPYT APyra W MOCTEIEHHO
HACHIAsCh HOBBIMHM TeMaMu H  pa3fenamu. JlaHHbIA Kypc  sBISIETCA
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B ce0e CoMepikaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: aredpa, TPUrOHOMETPHUSI, MAaTeMaTUUECKUIN aHaAIN3,



Teopust MHOXkecTB U Jip. [lo Mepe Toro kak ydauiuecs OBJaJAeBalOT BcE Oosee
IMIMPOKUM MATEMATUYECKUM aliapaToM, Y HUX MOCIEI0BaTEIbHO (POPMUpPYETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeajJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, MOJIyYEHHbIE B Kypce «Anredpa W Havana
MaTEMaTUYECKOTO aHAIM3a», JUIsl PELIEHUS] CAMOCTOSTENBHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M HHTEPIPETUPOBATH NOJYUYEHHBIN PE3YNIbTAT.

CopepxarenpHO-MEeTOANYECKas JIMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHUpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAEIAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTEIIBHOIO YHCIA, YMEHUE
pPAlOHAJIBHO BBINOJHATh JCHUCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLICHHUBATH
pesynbrar. OOyyarouiyecs: MOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHUS] JIEHCTBUM C 4YHUCIIaMy, 3allMCaHHBIMU B CTaHAAapTHOH ¢opMe,
VCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKECHHM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTaplIed IIKOJIe, TOCKOJbKY B KaXIOM pa3ieie MporpaMMbl
IPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LEbIX, PAalUOHAIBHBIX, WUPPALUOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lorydeHHbIe yMEHNS HCTIOJIB3YOTCS IIPU UCCIEN0BAHUN
(GYHKIMI ¢ MOMOIIbIO MPOU3BOJHON, PEIICHWH MPUKJIAJHBIX 3a/Jad W 3a/1ad Ha
HaxXOoXJE€HUE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cebs Takke (HOpMUpPOBaHHME YMEHUI
BBINIOJIHATh pacy€Thl Mo ¢GopmysiaMm, NpeoOdpa3zoBaHUsl LEIbIX, PALMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
COJEpKalIMX CTENEHUu U Jiorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JajbHEWIEee  pPa3BUTHE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOrO MBIIIEHUS Yy4anuxcs, (OpPMHUPYIOTCS HABBIKU J€AYKTHUBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEpPaBEHCTB. Anre0Opa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBI MJisi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAY4YHbIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeTOMYECKass JHMHUSA «DYHKIUMM U TpapuKu» TECHO
IEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T
IIOCJIEI0OBATEIILHOCTD U3y4eHUs Marepuaia. N3yuenne CTEIIEHHOMU,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBONCTB
U rpauKoOB, UCHOIb30BAaHUE (DYHKUMN JUIsl PELICHUS 3a4ad U3 APYTUX Y4eOHBIX



IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
ynensieTcs: GOpMHpPOBAaHUIO YMEHUSI BBIpaKaTh (POpMyJaMu 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENO0BAaTh IOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
pa3nuuHOi (dopMe: aHATUTHYECKOH, rpaduyeckoil U ciaoBecHoil. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
000OLIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas guHuA «Haudana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHUYECKHX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSIBIISETCA BO3MOYKHOCTh UCCIENOBATh U
CTpOUTHh Tpa@uku QYHKIUH, ONpenensTb HX HauOOJIbIIME M HaWMEHbLINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH U
YCKOpEeHHsl TpoleccoB. JlaHHas cojep)kareiibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTEeMaTHYECKUX MOJENel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIy4ylIero pEIlIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHMX, 33/a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOIO aHajIu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIILIEHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOydaromuecs Y3HAIOT O
BBIIAIOLIMXCSl Pe3ysbTaTaX, IMOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANYECKasl TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIIEHA  JJIEMEHTaM TEOpUM  MHOXKECTB. T€OpeTHKO-MHOKECTBEHHbIE
MPEACTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeaaratoT
Haubosiee YHUBEPCATbHBINA A3bIK, OOBEINHSIIONINMI BCE Pa3/esibl MAaTEMATUKHU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IMHOE
uenoe. [ToatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKM M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa um Havajma MaTeMaTHUYECKOTO aHaIN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTWYECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
chopMHPOBATh HABBIKK MTOCTPOEHUSI MOJIENIEH peabHbIX CUTYallui, UCCIIEIOBAHMS
ATUX MOJEJEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYECKOTO aHajau3a U
WHTEPHPETALUN TOJyYEHHBIX PE3ysbTaToB. Takue 3a7aHusl BIUIETEHbI B Ka)KJIbIA
U3 pa3/iesioB IPOrpamMMBbl, IOCKOJIBKY BECh MAaTEPHA Kypca IHIMPOKO HUCIIOIb3YETCs
JUISl peleHus] IPUKIAAHbIX 3a1a4. [Ipu peneHnun peanbHbIX MPAaKTHYECKUX 3aaad
yyauiecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAaXOAWTh 3aKOHOMEPHOCTH,



abcTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000MATh W KOHKPETHU3UPOBAThH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS IMPHUKIATHBIX
3a7lay OpraHu3yeTcsl B Ipollecce M3Y4eHHUs BCeX TeM Kypca «Anrebpa M Haydaia
MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O ITIPEJMETA B YYEBHOM IIJIAHE

B yueOHOM miaHe Ha HW3yueHHE Kypca aireOpbl M Hadal MaTeMaTH4eCKOTo
aHann3a Ha 6a30BOM ypoBHe oTBojuTCs 1 yaca B Henemo B 10 kiacce, Bcero — 34
Jaca.

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS HJisi
oOyuaromuxcst 10 kmacca  pa3paborana Ha  ocHOBe — DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEABABIICMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAJAMUIMN POCCHUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW ITO3HABATECIIBHOTO Pa3BUTHS
JUIHOCTH 00YyYarOIIHNXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEIHEro OOIero
oOpa3oBaHHsi OOYCJIOBIEHA NPAKTHUECKON 3HAYMMOCTHIO METANpeIMETHBIX H
NPEIMETHBIX PE3YJIbTaTOB OOYYCHHS T€OMETPUU B HANPABICHUU JHYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMupoBaHusi (YHKIMOHATHLHOWM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yUCHUS IPYTUX YICOHBIX NUCIUIUIHH. Pa3BuTne y oOydaromumxcs
MPABIJIBHBIX TIPEJCTABICHUNA O CYIIHOCTH W IMPOUCXOXKICHHH T'€OMETPHUCCKHUX
abcTpakiuii, COOTHOIICHHH pEaJbHOTO M HIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMaTUYECKONM HAyKOW SABJICHUW MW TMPOILECCOB PEATBHOTO MHUpPA, MECTE
TC€OMETPHUH B CUCTEME HAYK M POJIH MAaTEeMaTHICCKOTO MOJICITHPOBAHUS B HAYTHOM
NIO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
yUYalUXCsl, a TaKXe KaueCTB MBIIUICHHUS, HEOOXOAMMBIX JUJIs aJalTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak o0OecrneYrBaeT BO3MOXKHOCTh H3YYEHHSI Kak
JTVICIUTUTHH €CTeCTBEHHO-HAYYHOU HANPaBICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpyeMOe TpU HW3YYCHHH OOYYarOIIHMHUCS
MOHSATUWHBIX OCHOB T€OMETPHH U TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH



B XOJI¢ PCUIEHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh W OIPOBEpPraTh
TUTIOTE3bI HETOCPEACTBEHHO HCIOIL3YIOTCS MPU PENICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.
YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00acTsaX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOTO ObITHS, (opma
OTPaXEHUSI OKPY)KAIOIIETO MHPA, YCIOBHE YCIHENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3zoBaHus  JeHCTBUTENBHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHAET pa3Hble BUABI y4EeOHOM U TPYIOBOM N1E€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(PECCHOHATBHO BaXKHBIX KAdyeCTB, MOITOMY aKTyajbHa
3amadya (GOpPMHUPOBAHUS y OOYYAIOMIMXCS TMPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIICCTBEHHOTO KOMITOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.
[leas ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE 00yueHus — 00IIe00pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4yepe3  OoOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUM,
crerupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
M0 CTICIIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HUCTIOJIB30BAHIUEM T€OMETPHH.
[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYJaroIMXCcs CPEAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTH OOIME MAaTEMaTHYECKHUE YMEHHS, CBSI3aHHbBIC
co crnenu@uKod TEOMETPUH ¢ HEOOXOAWUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojee
rIyOOKO, €ClIi B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHMSX B MPOGECCUOHATBHON JEATETHHOCTH.
JlocTikeHne 1eM  OCBOCHHS TMPOrpaMMbl 00ECTIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHHIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:
e (opmMupoBaHMEe TmpEACTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOU
KyJbTYPBI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TEJIaxX BparieHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MMO3BOJISIOMIUX OMKMCHIBATH
U U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOUIEro MUPA;

e (opmupoBaHue yMEHHsS pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B

peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIlCHUS;

e OBJAJCHUE METOAAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX

POCTPAHCTBEHHBIX (PUTYD;



e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOIPAaHHHUKAaX M T€JaX BPALLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aAJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3aJ]lay;
dbopMHUpoBaHHE yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
paccyX IeHus B XOJAE PEILICHHS CTEPEOMETPHYECKMX 3aady M 3aJ1ay C
PaKTUYECKUM COAEPIKaHUEM;

e pa3BuUTHE MHTEJUIEKTYaJIbHbIX M TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jarommxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHI, KpUTUYHOCTH MBIIUICHUS;

e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, peNneBaHTHOU
TEOMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX >KU3HEHHBIX
CUTyalUsiX M IpPHU M3YyUYEHUHU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEHl W 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
T€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar sl PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJlay, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YIIbTATHI.

OTIUYUTENEHON OCOOEHHOCTHIO MPOTPaMMbl SIBJISIETCSl BKJIIOUEHHE B KYPC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHus 3aJ]ad, pelIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHast paboTa Hal
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIJIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpenmourenue oTAAETCSA HAISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXCsl B KypCce€ CTEPEOMETPUM MPOBOJMUTCS 3a CYET pelIeHUs 3a7a4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
MPOCTPAaHCTBEHHbIMU o0Opa3amu. Coznanue oOpa3a TPOBOAUTCS € OMNOPOM Ha
HaIJISIIHOCTh, a OIEpUpOBaHME 00pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOJAHOIO COACPKaAHUS.

OcHoBHBIE cojepxkaTenbHble auHUU Kypca «I'eomerpum» B 10 Kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIJIOCKOCTH B IPOCTPAHCTBEY, « Tela BpaleHus»,
«BekTopsl M KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W MO TOJaM
oOy4YeHHs Ha YPOBHE CPEHETO 0011ero 00pa3oBaHmsl.

Conepxxanne 00pa30BaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOeHHUs paboueil mporpamMmbl, pacHpeneN€HHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU



MOHSATUSIMU Y HABBIKAMH OCYIIECTBIISUIOCH MOCJEI0OBATENIBHO U MOCTYIATENBHO, C
cOOJII0ICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIyI0 CHCTEMY T€OMETPHUYCCKUX MPEICTABICHUN OOyYarOMIMXCS, PACIIUPSS U
yrayOnsis e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudenue reomerpun orBoautcs 1 yac B Hepemto B 10 kiacce, Bcero - 34
y4eOHBIX yaca.

Pabouas mnporpamma yueOHOro Kkypca «BeposiTHOCTh U CTaTHUCTHKa»
0a3oBoro ypoBHs ans oOywarommxcs 10 kimaccoB pa3paboTaHa Ha OCHOBE
®denepaabHOr0 TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTAHAApPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATULIUA POCCUKUCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUISI CaMOPA3BUTUS U HENPEPBIBHOIO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kypc «BeposiTHOCTh M CTAaTUCTHKA» 0Aa30BOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOr0o YpOBHS
ocHOBHOM miKojabl. Kypc mpegnazHaueH mis (GopMHpoOBaHUS y OOydYarOUIUXCs
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA PpOJUM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOTO0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4allHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3yueHun Kypca 00OTalIarOTCs TPEACTABICHUS Yy4YalluXxcs O
METOJIaX UCCJIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHUE 3HAUYUMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HalpaBJI€HO HA 3aKpEIJICHUE 3HAHUMW, MOJTYyUYECHHBIX MPHU
M3YyYEHUH KypCa OCHOBHOM IIKOJIBI U HA Pa3BUTHE IPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX HPUMEpPaX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CPEIHEH INKOJIbI Ha 0a30BOM YpPOBHE BBIICIICHBI
CIEAYIOIINE OCHOBHBIE coJepkKaTeiabHble JHUHUU: «CnydailHple COOBITHSL U
BEPOSITHOCTUY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).



BaxHyro d4acTb Kypca 3aHMMaeT H3y4YE€HHE T[EOMETPHUYECKOro |
OMHOMHAJIBHOTO PACHpeNesIeHUd U 3HAKOMCTBO C MX HENPEPBhIBHBIMHU aHAJIOraMu
— MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMHU.

Conepxxanne nuHUU «CiydyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 11711 ()OPMHUPOBAHUS TPEACTABICHUI O PACHpPECICHUN BEPOSITHOCTEN
MEXy 3HAUCHUSAMU CIIyYalHBIX BEJUYMH, a TAKKE 3Ta JIMHUSA HE0oOXOoauMa Kak
0a3a i1 W3y4yeHHs] 3aKoHa OOJIBIIMX Yucesl — (PyHIaMEHTaJIbHOIO 3aKOHa,
JNEHCTBYIOLIErO B IpHUpPOAE€ M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aK0H OOJIBIIMX YMCEN MpeJlaraeTcsi B 03HAKOMUTENIbHOM
(dbopMe ¢ MUHMMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOT0O (hopMaInu3Ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
aKLEHTUPYIOT BHUMAaHHME IIKOJIbHUKOB HA OMNHCAHUU M HM3YyYECHHUH CIyYalHbIX
SBJICHUN C MOMOILBIO HENpPEpPBhIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
IIOKa3aTeJIbHOMY M HOPMAJIBHOMY PAaCIpPEACIICHUAM, IPU 3TOM IIPEAIONaraeTcs
O3HAKOMMTEJIPHOE M3y4eHHE MaTepuana 0e3 J0Ka3aTelbCTB IMPUMEHIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wmsyuenme kypca «BeposSTHOCTH M cTaTHCTHKAa» Ha 0a30BOM YpOBHE
oTBoaMTCS 1 Yac B 2 Henenu, Bcero 17 yueOHBIX 4acoB.



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA
Auire0pa 1 HayaJIa MAaTEeMaTHYECKOI'0 aHAJIM3a

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeCKOHEYHBIE  MepHoguYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMOHANIBHBIMU YHCTIAMU, TPe0Opa30BaHMS YUCIOBBIX BhIpakeHUuU. [Ipumenenue
Ipo0el U MPOEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIu4HbIX OTpaciei
3HAaHUU U pPEaJbHOM KU3HH.

JlelicTBuTenbHbIle 4ucla. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckre omnepauud € JEUCTBUTENbHbBIMU yuciaamu. [lpuOnmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenp ¢ wnensiM  nokasareneMm. CrangaptHas — ¢opMa  3alucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedt  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  cremeHd.  JleWicTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCMHYC W TaHT'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHUEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1ienpix v 1poOHO-pAIMOHATFHBIX YPaBHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

PemieHre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeEHNE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3JIMIHbIX 00J1aCTe HAYKH U PEATbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKIIUU.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUil Qynkuuu. Hymm yskumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHas QpyHKUMS C HATypaJbHBIM U IIeNIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.

TpuroHomerpruueckass OKpPY>KHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.



Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeA0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckasl nmporpeccuu. beckoneuHo yoniBaromias
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TreOMETPpUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcmonbs3oBaHue mporpeccuu Iuis
pELICHUS PeallbHbIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, oIepaunu HajJ MHOXkecTBamH. Jluarpammel Jiinepa—BeHHa.
[IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO armapara Uil ONMCAaHUS PealIbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIECICTBUE, JOKA3ATEIBCTBO.

I'eomerpusn

IIpsaAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL ~ CTEpPEOMETpPUU. 1ouka, mOpsiMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsiMbIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuyieJibHble W CKpelmuBarommecs npsmble. [lapamiensHOCTs TPAMBIX U
IJIOCKOCTEW B TMPOCTPAHCTBE: MMApAJUICNIbHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPAIIETBHOCTh MPAMOM M IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YroJd MEXAY NOpsMbIMU B IPOCTPAHCTBE.
[TapayutenbHOCTH IJIOCKOCTEM: [apauieaIbHbIE IJIOCKOCTH; CBOWCTBA
napajyiebHbIX TUIockocTel. [IpocTeiimue mnpocTpaHCTBeHHBbIE (UTypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienenunes; IOCTPOCHUE CEUECHU.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPIEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajUIebHbIE W TEPIECHAUKYISPHBbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPSIMOU
MEPIIEHAUKYJIIPHON IIJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yrIJa.
[TepnieHaUKYJISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  TUIOCKOCTH,  TPOEKIUs  (GUTypsl HA  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: NPU3HAK  IEPHEHAUKYISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX MEPIEHIUKYIAPaXx.

MHoOrorpaHHuKu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MpSMas U HAKJIOHHAs MPU3MbBI, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, IIPSIMOYTOJIbHBIN



napajuieJienune]; 1 ero coucrtea. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE NMUPAMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIbL;, MPABUIbHAS U
ycedéHHasi nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpU3MA U
MpaBWIbHAs NHPaMUJIa; NPABUIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHbBIN
teTpa’dap; KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nonexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IUIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAaX, Napaulesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

BrluncieHre 9SIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHalid, YrJbl.
[Inomanes OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOW IPHU3MBI,
IUIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMONU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTHM U TOBEPXHOCTH TPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUlomaad yceu€éHHou mnupamunabl. [lonstue o0 o0béMe. OO0BEM
MIUPaAMU/IbI, TPU3MBI.

[lonoGupie Tena B mpocTtpaHcTBEe. COOTHOHIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

BeposiTHOCTH M CTATHCTUKA

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabmuu u jnuarpamm. Cpeanee
apuMeTHYecKoe, MeauaHa, HauOoJibllleeé W HAWMEHbIIIEe 3HAYCHHUS, pa3Max,
JUCTIEPCHS M CTAaHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CTy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coOpITus (Mcxo0nbl). BeposTHOCTH ciiydalitHOro coOBITHS. BinM30CcTh 4YacToOThI U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  COOBITMII B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Omneparyu HaJ COOBITHSMU: TepecedeHre, 00bEeIUHEHUE, TTPOTUBOITOIOKHbIE
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcil0BHasg BEPOSITHOCTb. Y MHOXEHHUE BEpPOSATHOCTEH. JlepeBO CiydamHOro
sKkcriepuMenTa. @opmyiia moHON BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomMOunaropHnoe npaBuio ymHoxxkenus. IlepecranoBku u ¢akropuan. Yucno
coueranuid. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciiydaiiHbIil ONBIT (MCIIBITAHKE), YCIeX U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBHCUMBIX HCTIBITAHUN bepHyium.

CnyuaiiHas  BenuuuHa. Pacnpenenenune  BeposTHocTed.  /Imarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHMAJILHOE.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYaIOIIEeTOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMAIIBHBIMA HWHCTUTYTaMH B COOTBETCTBUM C MX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUMU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHOU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCIICICTBUU JUJIL OKPYKAIOLIEH CPEebI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS WM 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMU, OBJIAJECHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO TMpeaMera
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuuseepcarvnvie  nosmasamenvhwvle  Oelicméus, — 0Oecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH MW  MPEoOpa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeHCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIONCHUS, WCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AePUUINUTH MHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh UHPOPMAIUIO, MPEJCTABIATH €€ B PAa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYIHPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKJEHHs 3a7]aBaTh BOIPOCHI O CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOITIPOBCPKHU, CAMOKOHTPOJIL  IIpomecca U
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3yJIbTaTa IEIM U YCJIOBHUSIM, OOBSICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havyalla MaTEMAaTUUECKOTO aHAJIN3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHA U J€CATUYHAs IPOOb, MPOLIEHTHI.

BelmonHAT,  apupMETHYECKUEe  ONepalud €  palUOHAIBHBIMH U
JNEWCTBUTEILHBIMU YUCIIAMU.

BbimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JIeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKA3aTeJeM; CTaHAapTHas
dbopma 3amMcH JAEMCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
WCIIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH IEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPECTABIICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCITIOJIB30BAaTh 3aMKMCh IPOU3BOJIBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUNW U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BeimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPalMOHAIBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THINbI  LEJBIX, pPAalUOHAIBHBIX U
VPPaLMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUs U HEPABEHCTBA JJI PELICHUS MAaTEMaTUYECKUX 3a/1a4
¥ 3a71a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICIIU C MCIIOIb30BAHUEM allrapaTa ajareopsbl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU peUIeHUM 3ajad U3 JPYTHX y4eOHBIX MPEAMETOB U peaibHON
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh MNOHATUSAMM: OECKOHEYHO YOBbIBaloOIIas TIeoMeTpuyecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JI0THKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  TEOpeMa, CJIEACTBHE,
JI0Ka3aTEIbCTBO.

I'eomerpusn

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpyMEHATE aKCHOMBI CTEPEOMETPUH M CJIEACTBHUS W3 HUX IIPU PELICHUH
r€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHU: NMAPAIUIENBHOCTh U NEPHEHAUKYIIPHOCTD MPSIMBIX
Y IIJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.



OnepupoBarh MOHATUAMM: JABYTPaHHBIA yToJ, FPaHU ABYTPAHHOTO YrIJa,
pedpo ABYTrpaHHOrO yIiia; JIMHEHHBIA Yrojl ABYTPAHHOIO yrja; rpaaycHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh NOHATHUSAMU: MHOTOIDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IHpaMuJa; MpU3MA,
PSIMOYTOJIBHBIN NapaJlIeNIeUIe]], KyO).

KnaccupunupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIIYKJIbIE W HEBBINYKJIBIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MIPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUAMU: CEKYyIIasl IIIOCKOCTh, CEUEHHE MHOTOI'PAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YS METO/, CJIEOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Uiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH O 00pa3lam Uiu
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl NPHU PpPELICHUHU
CTaHJAAPTHBIX MaTEeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSAMBIMH, MEXKIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M TIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOLUEHUS MEXIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTth MNOHATUSIMHU: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensaTe reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, MPEANOJIAararolIuX HECKOIBKO IAaroB PELICHHUs, €CJIM YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOH (opme.

[IppuMeHATs  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.



[IpuBOINUTH NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEabHbBIC
CUTyallMH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM F€OMETPUUYECKUX MTOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEIINYHUH.

BeposiTHOCTH M CTATUCTHKA

Yurath U CTPOUTH TAOJIULBI U AUATPAMMBI.

OnepupoBaTh  MNOHATHSMHU:  CpeAHEE  apu(PpMETHUYEeCKOoe,  MeauaHa,
HanOoJIbILIee, HAMMEHBIIIEE 3HAUEHUE, pa3MaX MacCUBa YHCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUAMU: CIIyYaWHbIN SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN HMCXO0J]) CIy4allHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOKHBIMU CIYyYalHBIMU COOBITUAMM,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxomute u ¢opMynupoBaTth COOBITUSA: TEpeceueHne U OOBEIMHEHHE
JAHHBIX  COOBITMM, COOBITHE, MPOTHUBOIIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJIb30BAThCS AMAarpaMmMaMu Ousepa U GopMyIlIoN CIIOKEHUS] BEPOATHOCTEN Mpu
peleHny 3aaad.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsi BEPOSATHOCTb, HE3aBUCHMBIE COOBITHS;
HaxOJWUTb BEPOATHOCTH C IIOMOILIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTO OIIbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATHUAMM: HCHBITAHUE, HE3ABHCUMBIE WCIIBITAHMS, CEpPUs
UCIBITAaHUHM, yCleX M HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUH B CEpHUH
HE3aBHCHUMBIX MCIIBITAHUNA JI0 TIEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CIy4dailHas  BEJIIMYMHA,  PACHPEIEIICHHE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.



TEMATUYECKOE INTAHUPOBAHUE
Asredpa U HAYAJIA MATEMATHYECKOI0 AHAJIN3A

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTsbI
MHo)kecTBa palMOHAIIbHBIX U
JICHCTBUTEIBHBIX YUCEN. PallnOHAIbHBIE 7 1 https://m.edsoo0.ru/KYG7NZURY
YpaBHEHHUS U HEPABEHCTBA
o .
yHKLHH 1 rpaguich. CTEneHb ¢ uetsim 3 https://m.edsoo.ru/ESM1F56M3
[IOKa3aTeieM
A 7 n—oit .
pH(MeTICCKHi Kopetth N-0lf cTencHn 9 1 https://m.edsoo.ru/W2CV80370
WppaumnonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMyiibl
TPUTOHOMETpUU. TpUrOHOMETpHUYECKHE 11 1 https://m.edsoo.ru/WN9ES6GMP
ypaBHEHUS
[TocnenoBarenpHOCTH M IPOIPECCUA 3 https://m.eds00.ru/01INY8KYRU
I1
OBToPeHI/Ie, 000011IeHHE, CHCTEMATH3AIIHS 1 1 https://m.edsoo.ru/SEBERIVKS
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 4 0

[NPOTPAMME



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

I'eomeTrpus

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakrnyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio S) https://m.eds00.ru/C503R7VIP
IT .
2 PAMBIC H [TOCROCTH B HPOCTpAHCTEe N 6 1 https://m.edso0.ru/\WT7NSO14T
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
IT
3 CPICTIEYIAPHOCTE HPAMBIX 1 6 https://m.eds00.ru/\V/611APUCD
TUIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMU 5 1 https://m.edso0.ru/R3SMETBTQ
5 MHoTrorpaHHHKH 6 1 https://m.edsoo.ru/XPW9U5FB2
6 O0bEMBI MHOTOI'PaHHUKOB 4 1 https://m.eds00.ru/010FX2SJB
7 [ToBTOpEHME: CeUeHMs], PACCTOSHUS U YTIIbI 2 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I1O 34 5 0

[NPOTPAMME



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

BepOHTHOCTL H CTaTUCTHKA

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 [IpencraBienue JaHHBIX U OMUCATEIbHAS 9 bu6mmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
Crny4aiiHbI€ OTIBITHI U CITy4aiiHbIE COOBITHSA,
2 OIIBITEI C PABHOBO3MOYKHBIMU 2 1 bubmmorexa [TOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOaAMH
3 Omnepanuu HaJ COOBITUSAMHE, CIIOXKEHUE 1 bubnuoreka [IOK
BEPOATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEPOSITHOCTE, AEPEBO
4 CIIy9aifHOTO (I))HBITa do 151l JP;a MTOJTHOM 3 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bu6nmoreka [JOK
5 2
DIEMEHTEI KOMOUHATOPHICH https://m.edsoo.ru/e0b7b0f1
6 Cepud IOCIIE0BATEIbHBIX UCIIBITAHUN 1 1 bubmmorexa [IOK
P a https://m.edsoo.ru/e0b7b0f1
7 Ciydaligble BEJIMYMHBL U PACIIPELCIIEHUS 3 bubmorexa LOK
yi pactipen https://m.edsoo.ru/e0b7b0f1
. bubnuotexa [JOK
2
8 O000I11IEHNE U CUCTEMATU3AIUs 3HAHUN 3 https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 17 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

HOYPOYHOE IINTAHUPOBAHHUE

Asredpa U HAYAJIA MATEMATHYECKOI0 AHAJIN3A

KoaunuecTBO 4acos

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
MHO)€eCTBO, OIepay Hajl
1 MHOX€ECTBaMU. JluarpaMmsl 1 https://m.edsoo.ru/HUOLULGL9
Olinepa—BenHa
PannonaneHbIe yncna.
OOBIKHOBEHHBIE U JIEC e
2 PIRHOBCHABIC M AICCATIARDT 1 https://m.edsoo.ru/37WA8YES4
IpoOH, TIPOIIEHTHI, OECKOHCYHBIC
MePUOANYECKHE 1podu
ApudmeTrueckue ornepaium c
auoHaI ciamy,
3 PAIOHAILHBIMH HHCTAMHI 1 https://m.edsoo.ru/8JYFUB5M4
npeoOpa3oBaHMs YUCIOBBIX
BBIPA)KCHU I
ITpumenenue apoOeil 1 NPOLEHTOB
4 JUISL peLIeHUs IPUKIaHbIX 3a1a4 1 https://m.edsoo.ru/PFOU2V68I
W3 pa3JINYHbIX OTPACIICH 3HAHUN U https://m.edsoo.ru/MHOTOXN3E
peanbHON KU3HU
JleficTBUTENIbHBIE YHCIIA.
Panunonanpubeie u
HppalMOHAIbHBIE YUCIIA. https://m.edsoo.ru/P3JPHC8MO
5 Apudmernueckue oneparuu ¢ 1 https://m.edso0.ru/IMQWZ24T1

JNEUCTBUTEIbHBIMU YHCIIAMH.
[IpuOnuxEHHBIE BBIYUCIICHUS,
MIpaBUJIa OKPYIJIEHUS, IPUKUIKA U

https://m.edsoo.ru/JFSKM11EJ



https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/P3JPHC8M0
https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ

OLIEHKA PE3yJIbTaTa BbIYMCICHHI

ToxxaecTBa U TOKIAESCTBEHHBIC
npeoOpa3oBaHus

VYpaBHeHHEe, KOPEHb YpaBHEHUS

https://m.edsoo.ru/VA4VHG6PJD

https://m.edsoo.ru/KFDEBHI7I

10

11

12

13

HepaseHcTBO, pemieHue
HEpaBeHCTBA. MeTo MHTEPBAJIOB

Pemrenue nensix u gpooHO-
paIoOHaTIbHBIX YPaBHEHUH U
HEPaBEHCTB

KoHntposbHas paboTta mo teme
"MHoecTBa palluOHAJIBHBIX U
JNEHCTBUTEIBHEIX YHCEI.
PanmonansHbie ypaBHEHUS U
HEpaBeHCTB"

OyHKIMA, cIOCOOBI 3aJaHUS
¢byHkuuu. Bzaumuo o6patHbie
¢bynkuuu. I'paduk pyHKIMH.
OO6nacTp ornpeneneHus 1
MHO’KECTBO 3HAUE€HUN (QYHKIUH.
Hynu ¢pynxnuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

YérHble 1 HeUETHBIE (PYHKLIUH.
CreneHs ¢ LeIbIM [TOKA3aTEIEM.
CrangaprtHas ¢popMma 3amucu
NeMCTBUTEIILHOTO YHCIIa

Hcnonk3o0Banne noaxoaqiien
(hOpMBI 3aIMCH IEHCTBUTENBHBIX

YUCCI OJid pCHICHUA IMTPAKTUYCCKUX

https://m.edsoo.ru/83KWSU6M4

https://m.edsoo.ru/EIXGRN3DO0

https://m.edsoo.ru/ISCWMJUIR

https://m.edsoo.ru/T95VYRBXM

https://m.edso0.ru/LUY75YGCX

https://m.edsoo.ru/KN7K418VVC

https://m.edsoo.ru/TCHOJOUPK

https://m.edso0.ru/7TS62DZBQ

https://m.edsoo.ru/UWPAJ7N10



https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/KN7K4I8VC
https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10

3aa4 1 NpeACTaBJICHUSA JaHHBIX

Crenennast GyHKIIHS C
HaTypaJbHbBIM U 1IEJIBIM

14 . N https://m.edsoo.ru/13LJ50GEE
nokazareiieM. E€ cBoiicTBa u
rpadux
15 Apudmerndeckuii KOpeHb https://m.edsoo.ru/7TCVYEVAV7
HaTypaJbHOW CTENEHU https://m.edsoo.ru/KQBCYHL5Y
CBOHCTBA apHOMETHIECKOro https://m.edsoo.ru/169L4JVYQ
16 P ¥ https://m.eds00.ru/77PFLCQ8N
KOpH:A HATypaJIbHOM CTCICHHU https://m.edsoo.ru/G5SWZ3RWEF
https://m.edsoo.ru/KBGV9J41B
T https://m.edsoo.ru/YG9QJLHAI
17 Ij https://m.edsoo.ru/3MIGAHQSM
KOpHAMH N-OM CTeNCHH https://m.eds00.ru/3MOROG1D3
https://m.edsoo.ru/NRYVSE678
https://m.edsoo.ru/NXMGYF8I5
PellICHIE HDDALHOAIEHEIX https://m.edsoo.ru/OWXJFVOGJ]
18 vpp 1 https://m.edsoo.ru/T66K2RMY5
YPABHCHIH 1 HCPAaBCHCTR https://m.eds00.rui/OAINAWIIO
https://m.edsoo.ru/HWHUD2NNC
19 CaoiicTBa u rpaduK KOpHs N-oi https://m.edsoo.ru/1E25E18SD
CTEIEHU https://m.edsoo0.ru/QNZB9V7GS
KonTponbHas pabota no teme
" A e Nn—om
20 pupueTHecKnuii Kopewp N—0i https://m.edso0.ru/Q1KQCUC4D
crenienu. MppanmoHansHbie
YpaBHEHUs U HEpaBeHCTBA"
21 CuHyc, KOCHHYC ¥ TaHTE€HC https://m.edso0.ru/CPX3082P7
YUCIIOBOI'O ApryMEHTa https://m.edsoo.ru/KEQV00CZZ
https://m.edsoo.ru/FOAWH45BG
22 ApKcuHYC, apKKOCHUHYC U

https://m.edso0.ru/N4889EZ8R



https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI
https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ
https://m.edsoo.ru/F9AWH45BG
https://m.edsoo.ru/N4889EZ8R

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

Tpuronomerpuyeckas
OKPY>KHOCTb, OIIPE/IEIICHHUE

https://m.edsoo.ru/55ZT2FBB9

23 TPUTOHOMETPUIECKHUX (DYHKITHI https://m.edsoo.ru/YYZPF36KN
YHUCJIOBOI'O apryMeHTa
https://m.edsoo.ru/I8F5RJJ3N
24 OCHOBHBIE TPUTOHOMETPUYECKUE https://m.eds00.ru/SC5U397F9
bopmyIbl https://m.eds00.ru/918HYTGCO
https://m.edso0.ru/C9TMKQF48
https://m.edso0.ru/9IMO0AFCO
TpeoGpasopanme https://m.edsoo.ru/LTBOUHA4F
25 . https://m.edso0.ru/BOK9K8FGV
TPHUTOHOMETPHHACCKHX BHIPAKCHIH https://m.edso0.ru/VM9110N5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edso0.ru/56K85EHZU
https://m.edso0.ru/6XXPVVIXA
26 PelreHne TpUroHOMETPUYECKUX https://m.edsoo.ru/LEPISYY4W
YpaBHEHUU https://m.eds00.ru/MUSCZXEG6Q
https://m.edsoo.ru/HPKOF4KJP
https://m.edsoo.ru/FNX4E5LUC
O6006menue mo TeMaMm "OCHOBHBIS
27 TPUTOHOMETPUYECKUE (POPMYIIBI. https://m.edso0o.ru/796P4UYBR
Tpuronomerpuyeckue ypaBHeHHs "
KonTponbHas padota no teme
"®opMyJIBl TPUTOHOMETPUH.
28 Tpuronomerpuueckue https://m.edsoo0.ru/RCOOETQNA
ypaBHeHus'"/Bcepoccutickas
MpoBepoyHas pabora
29 Hrorosas konTpoubHas padora / https://m.eds00.ru/OINT7D2Q5

Bcepoccuiickas npoBepouHas



https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/LTBOUHA4F
https://m.edsoo.ru/BOK9K8FGV
https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA
https://m.edsoo.ru/OINT7D2Q5

pabora

30

31

32

33

O0001enue, cucTeMaTH3alus
3HaHUI 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHammsa 10
KJ1acca

Apudmerndeckas u
reoMeTpUYecKast IPOTPECCHH.
Hcnons3oBanue nporpeccun 1uist
peleHusI peaJbHbIX 3a1a4
MPUKIIATHOTO XapaKTepa
beckoneuHo yObIBaromas
reoMeTpUYIecKasi IPOTPECcCHs.
CymMma 6eckoHeuHO yObIBaroIei
Tr€OMETPUYECKON ITPOrPECCUH

dopmyJia CIOKHBIX TPOLICHTOB

https://m.edsoo0.ru/BO3X694VF

https://m.edsoo.ru/2T49MHHH9

https://m.edsoo.ru/F5SN2ANA4G

https://m.edsoo.ru/DXJ82PMWO

https://m.edsoo.ru/H7S9QLKEA

34

O0006111eH1E, CHCTEMATU3AIIHS
3HAHUU 32 Kypc anreOpbl U Havyal
MaTeMaTHdeckoro aHaimza 10
KJjacca

https://m.eds00.ru/2193BZQ4A

OBIIEE KOJIMYECTBO YACOB I10
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https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

I'eomeTrpus

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

OcCHOBHBIE OHATHS
CTEpEOMETPHUU: TOUYKA, TPsMasi,
IUIOCKOCTB, POCTPAHCTBO.
[IpaBuia n3obpakeHus Ha
PHUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapajlieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka

[TonsaTHA: nepecekaromuecs
IJIOCKOCTH, NTEPECEKAIOLINECS
npsiMasi ¥ MJI0CKOCTb.
3HAKOMCTBO C
MHOTOI'paHHUKaMH, H300paKeHne
MHOTI'OI'paHHUKOB Ha pUCYHKaAXx,
Ha MPOCKIUOHHBIX YCPTECIKAX

HavanwsHbie cBeneHus o kyoe u
MUpaMuUe, UX pa3BEPTKU U
monenn. CeueHus
MHOFOFpaHHI/IKOB

[Nousatue 06 aKCHOMATHUECKOM
MMOCTPOEHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM

https://m.edsoo.ru/D3VCI7UN4

https://m.edsoo.ru/NR6VJY CGK
https://m.edsoo.ru/O6RNDFAMO
https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U
CIIEZICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/I3A98J6Z29

B3anmHoe pacnonoxxenue
MPSIMBIX B POCTPAHCTBE:

https://m.edsoo.ru/lUIW8SKR5Q

6 https://m.eds00.ru/CS9VLQLHG
HEPECCRAIOLIMECA, HAPAICIBLHRIC https://m.edsoo.ru/PO5J6D23U
U CKPEILMBAIOIINECS IPSIMbIE
VYriasl ¢ cOHanpaBIEHHBIMU https://m.edsoo.ru/LLIAVHVBW

7 CTOPOHaMU. YTOJI MEXIY https://m.edsoo.ru/KGJM8OEUK
IIPSIMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/24LVWHIV8
ITapamnenbHOCTb MIIOCKOCTEM:

8 MapajieabHbIe IJIOCKOCTH. https://m.edso0.ru/BUSTQIHZT
CBoiicTBa mapamieIbHbIX https://m.eds00.ru/O0KQQK2ABA
IIJIOCKOCTEN
IIpocreiimme MpocTpaHCTBEHHbIE

9 (burypsl Ha MIOCKOCTH: TETPAdIP, https://m.edso0.ru/MRT13XP79
KyO, mapajienenumne;

10 MocThockie cedemuil https://m.eds00.ru/DI3AX05J8

p https://m.eds00.ru/20GC3ZP9P
KonTponbHas padota no teme
"I e oc

11 DAMBIC I TUIOTKOCTH B https://m.edso00.ru/Bl1405QJEB
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IJIOCKOCTEN"

[lepneHMKyIAPHOCTD NPSMOM U
IUIOCKOCTH: TIEPIIEHIAK YIS PHBIC https://m.edsoo.ru/RN45YBO8R

12 MpsiMbI€ B IPOCTPAHCTBE. https://m.edsoo.ru/32MXRZDDL
IIpsimble napasuieIbHBIE U https://m.edso0.ru/JPUOTOI3N
MEPIEHIUKYIIPHBIE K IIJIOCKOCTH

13 [Ipu3Hak nepneHaANKyJIApHOCTH https://m.edsoo.ru/DC41W6K14



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14

IPSIMOM U TNIOCKOCTH

https://m.edso0.ru/HD3D63S5P

Teopema o npsimoit

https://m.edsoo.ru/YOIQSMOH1

14 . https://m.edso0.ru/81R5KU5RJ
TICPHCHARKYIAPHOM HIOCKOCTH https://m.edsoo.ru/HFKNPKZ7T
[TepieHAMKYSAp ¥ HAKIOHHBIE: https://m.eds00.ru/638GKWY7V

15 paccTosiHUE OT TOYKHU 110 https://m.edsoo.ru/AD6RCACRA
IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/VLLIQ7HXC
pr[MOﬁ JI0 TIOCKOCTH https://m.edsoo.ru/6P5BVV34R
VYTIiabl B IPOCTPAHCTBE: YroJl
MEKITY TIDMOH H ITOCKOCTHIO https://m.edsoo.ru/PSFIXUA1I

16 Y 1pav CTBIO. https://m.eds00.ru/6RAAOEOMD
JABYrpaHHEIi yroy, JIMHCHHEII https://m.edsoo.ru/ML0ZZYZC7
YTOJI IBYTPAHHOTO yTiia
[leprieHIUKYISIPHOCTD
A —— https://m.edsoo.ru/YRQDSMINH

17 -1p https://m.edso0.ru/DY2AF84T2
HepHeHHHKVyMpHOCTH ABYyx https://m.eds00.ru/TS8OAINH?2
IUIOCKOCTEN
TeopeMa 6 Thix https://m.edsoo.ru/OW5LZ1RVZ

18 p p https://m.edsoo.ru/OP44KE54N
TICPHCHARKYIApax https://m.edsoo0.ru/OWG81WDV3
KonTponbHas padoTa no temam
HH

19 CPHCHTIYIEPHOCTE HPAMBIX https://m.eds00.ru/\VOXABPOPB
U wiockocteil" u "YTriabel MeXIy
MPSIMBIMU U TIOCKOCTSIMU"

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE DJIEMEHTEI

20 MHOTOTPaHHUKA, BBITYKJIbIE U https://m.edsoo.ru/L5FTEZ8QX
HeBI)IHyKJ'II)Ie MHOFOFpaHHI/IKI/I;
pa3BEépTKa MHOTOTPAHHHKA

21 [Ipu3ma: N-yronpHas npusma; https://m.edsoo.ru/ZALEDKFQL



https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL

I'padHd 1 OCHOBAHUS IIPU3MBbI;
npsaMas 1 HaKJIOHHAA IIPHU3MBbI;
OOKOBas U IOJIHAS IIOBEPXHOCTH
IIPpU3MBbI

22

[Tapamtenenunen,
IIPSIMOYT OJIBHBIN
HapajuleNICIUIe] U €ro CBOUCTBA

https://m.edso0.ru/ITCOB1WIO

23

IInpamupa: N-yroapHas
IIApaMUJIa, TPAaHU U OCHOBAHHE
MUpaMU/Ibl; OOKOBAs U TOJTHAS
IIOBEPXHOCTb ITUPAMU/IBI;
IIpaBWIbHASA U yCEUEHHAs
nupamuzia

https://m.edso0.ru/ATOFX00PA

24

25

HpaBI/IJ'IBHBIG MHOI'OrpaHHUKH:
IIOHATHC ITPABUIIBHOI'O
MHOTI'OrpaHHUKaA; IIpaBUJIbHAA
IpU3Ma U MpaBWIbHAS MUPAMUJIA;
NpaBUJIbHAS TPEYTOJIbHAS
NUpaMU/ia ¥ MPaBUIbHBIN
TeTpa’ip; Kyo

[IpencraBnenue o MpaBUIBHBIX
MHOTOI'paHHHUKaX: OKTa3p,
JOAEKadAp U UKOCAdIP.

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SH02I1DD

26

CummeTpust B IpOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETpPUU B IUpaMUJaX,
napajuiejenumnenax, NpaBUiIbHbIX
MHOT'OT'PaHHUKAX

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR

Brrunciienue 3nemMeHToB
MHOTOTPaHHHUKOB: p&Opa,
auaroHanu, yrisl. [lnomane
OOKOBOW IMOBEPXHOCTH U MTOJTHOU

https://m.edsoo.ru/EUP4AMN760

27 N https://m.edso00.ru/SQY9XSIL6
HOBEPXHOCTH HNPAMOMU HPH3MBL, https://m.eds00.ru/R22FHBG60
IJI011Ia]Ib OCHOBaHUH, TEOpeMa O
OOKOBOI TTOBEPXHOCTH MPSIMOI
IIPU3MBI
28 Kontponyras padora no reme https://m.edsoo.ru/VHYNJQMQD
"MHuororpaHHuku"

29 [Tonsitue 06 00BEME https://m.eds00.ru/GM1LC394G
https://m.edso00.ru/B307P8WTC
https://m.edso0.ru/PQZ9ED3YF
https://m.edsoo0.ru/RZ8BITMU9

30 O0BEM nupamMuIbI https://m.edsoo.ru/OHRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo0.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT

31 KOHTPOHLHM padora 1o Teme https://m.eds00.ru/23S50180N

"O6BEMBI MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 06061IEHNE
CHCTEMaTH3aInsI 3HAaHUH.
[TocTtpoenue ceueHuii B
39 MHOrorpaHHuke. Beruucienue https://m.eds00.ru/KXTOCIOJG
PacCTOSAHUM: MEXKIY ABYMSI https://m.edsoo.ru/HKP613JUC
TOYKaMH, OT TOYKH JI0 MPSMOH,
OT TOYKHU JO ITOCKOCTHU, MEKIY
CKpCHIMBAOIIUMHUCS ITPAMBIMU
33 HToroBasi KOHTpOJIbHASA paboTa https://m.edsoo.ru/KB3EKOAU



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

34

[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3aLus 3HAHUI.
Beruncnienue yriioB: Mexy
CKPELIMBAIOIIIMUCS TPSIMBIMH,
MEX]Ty TIPSIMOH ¥ INIOCKOCTBIO,
JABYIPaHHBIX YIJIOB, YITI0B MEXIY
TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/X7CJU5L0O0



https://m.edsoo.ru/X7CJU5LO0

BepOHTHOCTL H CTAaTUCTHKA

KounyecTBO 4acoB DJIeKTPOHHbBbIE
ara ungpoBbie
Ne n/m Tema ypoka Konrpoabubie IIpakTuueckue A p
Bcero u3yuyeHusi odpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl
1 [IpencraBieHue JaHHBIX C TOMOIIIBIO 1 bub6nmoreka [IOK
TaOJHI] ¥ TUarpaMmm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTHIecKoe,
bubnuoreka [IOK
MeuaHa, HauooJIbIIee U
2 T —— 1 https://m.edsoo.ru/dd00738d
P ’ https://m.eds00.ru/98645f6c
JMCTICPCITL, CTAHIAPTHOT https://m.eds00.ru/7c9033a8
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Ciy4aifHble SKCTIEPUMEHTHI (OTIBITHI)
U CllydaiiHble COOBITHSI.
DneMeHTapHbIe COOBITHS (UCXOIBI). bu6mmoreka IIOK
3 BeposiTHOCTB ciiy4aifHOTO COOBITHS. 1 https://m.eds00.ru/347c1b78
BepositHOCTH COOBITHI B OTIBITax C https://m.edsoo.ru/64d75244
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH
4 BeposiTHOCTB ciiy4aifHOTO COOBITHS. 1 1 bubmmnoreka HOK
[TpakTuyeckas pabora https://m.edsoo.ru/5e8fa94a
Orneparuu HaJy COOBITHUSIMU:
bubnunorexa LIOK
nepecedeHne, 00beTMHEHNE
5 - 1 https://m.edsoo.ru/221c622b
co » IPOTHBOTIOINO . © https://m.edsoo.ru/cc10cle?
coObITus. Inarpammel Diinepa
6 dopmylia CI0KEHUs BEPOSTHOCTEH 1 Bubmmorexa [IOK
pMY P https://m.eds00.ru/3057365d
7 VYcioBHast BEpOATHOCTb. 1 bubnuotexa [JOK



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d

YMHOXKeHUE BeposTHOCTEN. [lepeBo
CJIy4alfHOTO 3KCIIepUMEHTa

®opmyiia MOJHONU BEPOSITHOCTH.

https://m.edso0.ru/9a408d25
https://m.edsoo.ru/ble76d3a
https://m.edsoo.ru/47fb6b11

bu6nmoreka IIOK
https://m.edsoo.ru/15941bec

CIyYalHBIX BEIUYUH

8
He3zaBucumeble coObITHS https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
bubnunoreka LIOK
9 K 0
OHTpOILHAi pabota https://m.edsoo.ru/29dc6ch9
Komb6unaTtopHoe npaBuiio
yMHOXkeHus. [lepecTaHOBKY U bubnuoreka [IOK
10 daxTopuan. Ynucino coueTaHuid. https://m.eds00.ru/7904dfb0
Tpeyronpuuk [lackana. @opmyna https://m.edsoo.ru/fa47998f
6unomMa Hrrorona
buHapHBIN Cily4ailHBIA OIBIT
UCIBITaHUE), YCIEX U HeyAaya.
( )y Y bubnuoreka [{OK
HezaBucumsble ucnbitanus. Cepus
11 N — https://m.edsoo.ru/2e1f2368
e3aBHc ¢ #o https://m.edsoo.ru/e9572a68
nepBoro ycnexa. Cepus
HE3aBUCHMBIX UCTIBITaHUN bepHymm
Cepust HE3aBUCUMBIX UCTIBITAHUH.
12 [IpakTuueckas pabora c bubmmnoreka HOK
UCIIOJIb30BaHUEM DJICKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabIuUIL
CrnyyaiiHas BelM4YHMHA. bubmuoreka [JOK
13 Pacnipenenenue BeposTHOCTEN. https://m.edsoo.ru/639be%aa
Hwnarpamma pacnpenesneHus https://m.edso0.ru/6dc7{f39
14 . Cymma u nnpousBeieHHE bubmuoteka [IOK

https://m.edsoo.ru/51b7ed5f



https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f

[Ipumeps! pactipeiesieHui, B TOM

https://m.edsoo.ru/c2757cc3
bu6nuoreka [IOK

15 YHUCJIE TEOMETPUIECKOE U 1 https://m.edsoo.ru/91e08061
OMHOMHAJILHOE https://m.edsoo.ru/5afff05f
bu6nunorexa LIOK
16 HroroBast kKoHTpoIbHAs paboTa 1 https://m.edsoo.ru/a985ae79
bubnunoreka LIOK
17 [ToBTOpeHue, 0600IICHNE 1 1 https://m.edsoo.ru/0f4d3cd7
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/e0la3dc4
https://m.edsoo.ru/lddca5e0
OBILIEE KOJIMYECTBO YACOB I10 17
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https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/1ddca5e0

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

A.ﬂreﬁpa H HAYaJIa MAaTEMAaTHYICCKOI'o aHaJin3a

Kon IIpoBepsiemble npeAMeTHBbIE pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoOBEPSIEMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTara
1 Yucna ¥ BBIYUCIICHUS
11 OnepupoBaTh NOHATHSAMM: PAaLMOHAIBHOE M ACUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JECSATHUYHAs APOOb, TPOLEHTHI
19 BbimonHATe  apudmernyeckue omepanuMM € PalUOHAIBHBIMU U
' NEHCTBUTENbHBIMU YUCIIaMU
. BoinonHATe  mpUOMMOKEHHBIE — BBIYMCIIEHHUS,  HUCIHOJB3YS  IIpaBUIIa
' OKpYIJICHUS, 1e]aTh IPUKUJKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN
OnepupoBaTh NOHATHAMM: CTENEHB C LIEJBIM [TOKA3aTelIeM, CTaHAApTHAs
14 (dbopMa 3anmucH AEMCTBUTEIBHOTO YHCiIa, KOPEHb HATYypaJlbHOW CTENEHU;
' HCMOJIb30BATh MOAXOAILYI0 (OPMY 3alHMCH ASUCTBUTEIbHBIX YHCEN VIS
pelIeHrs MPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC W TaHTE€HC INPOU3BOJILHOTO
1.5 yIJla; MCIOJIb30BaTh 3allUCh MPOU3BOJIBHOTO YIja dYepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE (PYHKIIUU
2 VYpaBHEeHMS U HEPABEHCTBA
OnepupoBaTh NOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palyoHaIbHOE, UppaloHaIbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
59 BoimonHATe npeoOpa3oBaHUS TPUTOHOMETPUUECKUX BBIPAKEHUH H
' pelaTh TPUrOHOMETPUYECKUE YPaBHEHUS
BoinonHATe peoOpa3oBaHus LEbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIDAKEHUI M pEIIaTh OCHOBHBIE THIBI LEJBbIX, PAlUOHAIBHBIX H
MPPALMOHAIBHBIX YPABHEHUI U HEPABCHCTB
24 IIpuMeHATh ypaBHEHUS W HEPABEHCTBA JJIA PEIICHHS MAaTEMaTUYECKUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU
2.5 MogenupoBaTh peajibHble CHUTYyallUd Ha S3bIKE aiureOphl, COCTaBIATH




BBIpAXCHUS, YPaBHCHH, HCPABCHCTBA 110 YCJIOBHIO 3aaa4M, UCCIICA0OBATh

MMOCTPOCHHBIC MOACIIN C UCITIOJIb30OBAHUEM allliapara anre6pLI

3 OyHKIUH U TpaPuKH
OnepupoBaTh TNOHATHUSAMH: (YHKIHA, CIOCOOBI 3amaHusl (DYHKIHH,
3.1 00JlacTh OmpeieNeHuss M MHOXKECTBO 3HAaueHUM (YHKIUHU, Tpaduk
(GyHKIMH, B3aUMHO OOpaTHbIE (DYHKIHH
3.9 OnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (DYHKIHMH, HYIH
' (GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduku pyHKIUN Ui pellieHus] ypaBHEHU N
34 Crpoutp W uyHTaTh TrpaduKH JIMHEHHOH (YHKIHMH, KBaJAPATUYHON
' (GyHKLIMH, CTENEeHHON (PYHKIMH € 1IeJIbIM IIOKa3aTeleM
Hcnonb3oBate rpapukd (QYHKUMH A7 MCCIEIOBaHUSA IPOLECCOB U
. 3aBHCUMOCTEH TPH PEUICHWHU 3a7ad U3 JPYTruX Y4eOHBIX NMPEIMETOB U
' peanbHOM  JKM3HHM, BbIpaXaThb (OpMyJaMH  3aBHUCUMOCTH  MEXIY
BEIIMYMHAMU
4 Hadana maTemaTiaeckoro aHanmsa
41 OmnepupoBaTh TMOHATHAMHU: TOCIEIOBATENBHOCTD, apudMeTHuecKas u
' reoMeTpHuecKasi IPOrpeccuu
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBaIOLIasi IeoMeTpHuecKas
4.2 mporpeccusi, cymma O€CKOHEYHO YOBIBAIOIIEH Te€OMETPUYECKOU
porpeccuu
4.3 3agaBaTh OCIIEOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOaAMU
14 Hcnonb3oBarh CBOMCTBA MOCIEIOBATEIBHOCTEN M MPOTpPecCHil s
' pelIeHHsl peabHbIX 33aa4 IPUKIIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui OINUCaHMA
5.2 peambHBIX MPOIECCOB W SIBICHUH, TpPU pEIICHUH 3aqad Hu3 IPYTUX
y4eOHBIX TPEAMETOB
5 3 OnepupoBaTh  MOHATUSAMHU:  ONpENENEHUE, TeopeMa,  CIEICTBHE,
' JI0Ka3aTeIbCTBO
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTh
7.2 [IpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX IPU PELICHUU




TCOMCTPHUYCCKUX 3aaa4d

7.3

7.4

OnepupoBaTh MOHATUSAMM: MAPAUIENBHOCTh M MEPIEHIUKYISIPHOCTh
HPSIMBIX U IJIOCKOCTEN
KnaccudunupoBaTh B3aMMHOE PacrONOKEHUE MPSIMBIX U IJIOCKOCTEH B

MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSMU: ABYTPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YTJIa,
peOpo ABYrpaHHOTO yria, JMHEWHBINH Yroil ABYTPAaHHOTO yIia, TpagycHas

Mepa JIBYTpaHHOro yria

7.6

7.7

7.8

OHepI/IpOBaTB MNOHATUAMHA: MHOI'OI'PAaHHHK, BBIHYKJ'IHﬁ u HCBBIHYKHLIﬁ

MHOTI'OrpaHHUK, 3JICMCHTBI MHOTOI'pPaHHHKaA, HpaBHHBHBIfI MHOI'OI'paHHHUK

Pacrnio3naBaTe OCHOBHBLIE BHJALI MHOI'OT PaHHHUKOB (nnpaMI/ma, IIpu3sma,

MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)

KnaccupuuupoBare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS  JJIs
kinaccuukanuu  (BBIIYKJIbIE M HEBBIIYKJIblE  MHOIOI'DAaHHHKH,
IIPAaBUJIbHBIE MHOTIOTPAaHHUKH, TMpsAMbIE W  HAKIOHHBIE IIPHU3MBI,

napannenennr[eﬂbl)

7.9

7.10

Onepuposatb MOHATUAMU: ceKyuias IIJIOCKOCTb, ceyeHue
MHOTI'OTPaHHUKOB
OOBSCHATH NPUHLHUIIBI  MOCTPOCHUSI CEUYEHWH  MHOTOTPAHHUKOB,

HCIIOJIb3YA MCTO CJICIOB

7.11

Crpouth ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:

BUJ] CBEPXY, COOKY, CHU3Y

7.12

7.13

Pemrate 3aa4i Ha HaXOXIACHUC rCOMCTPHIYCCKUX BCIWYHH I10 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBIC AHAJIMTUYCCKUC MCETOJALI IIpHU
peICHUM CTAaHAAPTHBIX MATECMAaTUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH JO

IIIOCKOCTH, MEXKAY CKPCIIUBAOIIWUMHUCA IMTPAMBIMHA

Pemartp 3a1aun Ha HaXO0X/I€HWE T€OMETPUUYECKUX BEITUYHMH MO 00pasiam
WY alIrOpUTMaM, IPUMEHss U3BECTHBIE AHAJIMTUYECKUE METOABI IPHU
pElICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYHUCIECHUE YIJIOB
MEXKIy CKPEIIMBAIOIIUMHUCI IPSIMBIMH, MEXAY INPSMONH U IUIOCKOCTBIO,

MEX1Y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Beruucnsate 00bEMBI M IUIONIAM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB




(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISATH COOTHOIIECHUS
MEXIY IUIOIIAISIMA MTOBEPXHOCTEM, 00bEMaMu M0T0OHBIX

MHOI'OI'paHHUKOB

7.15

7.16

7.17

7.18

7.19

OHepI/IpOBaTB IIOHATHUAMU. CUMMETPHA B IPOCTPAHCTBE, LICHTP, OChb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IIIOCKOCTh CHMMETPUHU (UTYPBI

W3BnekaTth, mpeoOpa3oBbIBATb M WHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEICTABICHHYI Ha
YepTeKax U pUCYHKaX

[TpumensTh reoMeTpudeckue (axKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a/a4, MPEaroJaraloliuX HECKOJBKO IAroB PEIIEHUs, €CIU YCIOBHS
MIPUMEHEHHS 33J]aHbI B IBHOH (popme

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEILIEHUN CTEPEOMETPUUECKHX 3a1a4
[IpuBOIUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B HPUPOJE U

JKHU3HH, paCIIO3HABATH IIPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAJIM3UPOBATh PealbHbIe
CUTyallud M NPHUMEHATb HU3YyYEHHbIE MOHATHS B IIPOLECCE IOMCKa
peleHus MaTeMaTHYECKU chopMyIHPOBAHHOM po0JIeMbl,
MOJIETTMPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETPUH, MCCIIEI0BATh
IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHU U
TeopeM, almapara ajreopsl, pemarb NPaKTUYECKUe 3a/1auM, CBA3aHHBIE C

HaXOXJACHUCM I'€COMCTPHUICCKUX BCINYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

A.ﬂreﬁpa H HAYaJ1a MAaTEMAaTHYICCKOI'0o aHaJ/in3a

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BIYKCICHUS
Pauvonanpupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, IPOLIEHTHI,
OeckOoHEYHbIe  MepHoAMYecKkue  apodu.  ApudMeTHdeckwe  Oomepauud ¢
11 palMOHATIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
Ipobeil ¥ MPOIEHTOB sl peUIeHHs] MPUKIATHBIX 33a]a4 U3 Pa3IMYHBIX OTpacien
3HAHUM U PEAIbHOU KU3HH
JenictBuTenbHble  4yMcia.  PalMOHaJIbHBIE W HUPPAUMOHAIBHBIE  YHCIA.
1.2 ApudmeTnueckre omepanuud ¢ JAeUCTBUTENbHBIMU uuciaamu. [IpubmmkEéHnbie
BBIUMCJICHMS], IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BIYUCICHUN
Crenenp ¢ nenbiM nokaszarenem. CranpapTHas ¢opma 3amucu JAeWCTBUTEIBHOIO
13 yucia. Mcnonb3oBanue moaxozsmeil GopMbl 3anucu AeHCTBUTENbHBIX YUCEN IS
pelIeHNs MPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTETICHU
15 CuHyC, KOCMHYC W TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE IPEOOpa3OBaAHUS
95 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHUE (HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHue HepaBeHCTBA. MeTtoj
' MHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaabHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpHUUECKUX YpaBHEHUN
27 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTeMAaTUYECKUX 3aJad U 3a/1a4

U3 PA3IUYHBIX 00J1aCTel HAYKU M peabHON KU3HU




DOyHKINUH U TpaPUKH

3.1

3.2

OyHknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC
byHKIIUN
Obnactp ompeneneHUs W MHOXKECTBO 3HadeHWH ¢GyHkumu. Hymm QyHKImm.

[TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU

3.3

3.4

CreneHHass (QyHKIMS C HaTypalbHBIM M LEJbIM TOKa3zaTeaeM. EE cBoiictBa n
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Tpuronomerpudeckas OKpPYXHOCTb, ONpEACICHUE TPUTOHOMETPHUECKUX (DYyHKITHIA

YHUCJIOBOTO apTyMCHTA

4.1

Hauasna matemaTnyeckoro aHaiusa

IlocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHus IIOCIICAOBATEIIbHOCTEH. MOHOTOHHBIE

noCJIICAOBATCIBbHOCTHU

4.2

5.1

5.2

ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHo yObIBaromas
reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAIOMIEH T'€OMETPHYECKOM
nporpeccuu. dopmyria CIOXKHBIX MPOIEHTOB. Mcnonp30BaHWE MPOrPEeCcCUM s

pELICHHS peabHbIX 3aJ1a4 MPUKIIAHOTO XapaKTepa
MHuoxecTBa 1 10ruKa

MHoXecTBO, omnepanuu Haj MHOxecTBamu. Jluarpammbl Oinepa — Benna.
[IpuMeHeHrne TEeOpEeTUKO-MHOXECTBEHHOIO ammnapara JJisi ONHCAHMS pealbHBIX

IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUEeOHBIX MPEIMETOB

OHpeI[eJ'IeHI/IC, T€OpEMa, CICACTBUEC, 10KA3aTCIILCTBO

I'eomerpus

7.1

OcHOBHBIE TOHATUS CTEpEOMETpUM. Touka, mpsimMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IIOCTPOEHUU  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

7.2

B3aumHOe  pacnonokeHue TOpsSMBIX B MPOCTPAHCTBE:  IEpECEKarolIuecs,
napajyieJbHbIe W CKpelIuBaloImuecss npsmbie. [lapamienbHOCTh MPSAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMble B  MPOCTPAHCTBE,
MapaJyIeIbHOCTh TPEX MPSMBIX, MAPAUICTBHOCTh MPSMON W TUIOCKOCTH. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy NpsSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajyiebHbIEe MIOCKOCTH, CBOMCTBA MapaiIEIbHBIX
wiockocTei. [IpocTeiimue mpocTpaHCTBEHHBIE (UTYPHI HAa TUIOCKOCTH: TETPadap,

KyO, mapaJuiesienunes1, NoCTPOCHUEe CeUeHU!

7.3

[leprieHAUKYIAPHOCTh MPSAMOM M IUIOCKOCTU: TEPHEHAUKYJSIPHbIE TMpPSMbBIE B




7.4

7.5

7.6

IIPOCTPAHCTBE, MPAMBIE ITApaJUIEIbHbIE U NIEPIECHAUKYIISAPHBIE K INIOCKOCTH, TPU3HAK
NEPHEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIIAPHON
IUIOCKOCTH. YINIBI B IPOCTPAHCTBE: Yrojd MEXKAy MpsAMOM M IIJIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroa JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PAacCTOSHHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 0
IUIOCKOCTH, MPOEKIMS (PUTYpBl HAa TUIOCKOCTh. [leprneHauKyinsapHOCTh IIIOCKOCTEH:
IpU3HAK  MEPHCHAMKYSIPHOCTM  ABYX  Iulockocted. Teopema o Tpéx
NEPIEHAUKYIIApAX

IloHsiTHE MHOTOIpDaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHHKA, BBIIYKJbIE U
HEBBINIYKJIbIE MHOTOIPAaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrospHas
npu3Ma, TpaHd M OCHOBAaHMS MPU3MBI, IpsSAMas U HAKJIOHHas MpU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH Npu3Msl. llapamenenunen, npsMOyroybHbIN NapauIeaeuIe
U ero ceoicrtaa. [Impamuaa: N-yroiapHas nupamMuaa, TpaHd U OCHOBaHUE NMHUPAMU/IBI,
OOKOBas U IOJIHAS [MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAs MUPaMUAA.
OneMeHTbl NpuU3Mbl U nHUpaMuibl. llpaBUibHBIE MHOTOTpaHHUKHU: IOHSATHE
IIPAaBWJIBHOTO MHOTOIPAaHHMKA, IpaBUibHAs NpPU3Ma M IpaBWIbHAsg INHpaMHUIA,
IpaBWIbHAs TPEyrojbHas MUpamMuaa U IpaBHIbHBIN TeTpalap, Kyo. Ilpencrasnenue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus

IMPU3MBI 1 TUPAMUABI

CI/IMMeTpI/Ifl B IPOCTPAHCTBE. CHMMETPUA OTHOCUTCIIBHO TOYKH, pr[MOﬁ,
IJIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUIaX, MMapaJluICJICIUIICAaX, TIPaBUIIbHBIX

MHOTI'OIrpaHHUKax

Bolunicnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, aAuaroHanu, yriasl. Ilnomans
OOKOBOW TMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIA/lb
OCHOBaHU#, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoi npu3Mbl. [lnomanas 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH IMpPaBWIBHON MNHUpaMHUAbI, TeOopeMa O IUIOHIaIn

yceu€HHoi nupamupl. [Tonstue 06 06béMe. OObEM MUpaMuIbl, TPU3MBI

1.7

HOIIO6HBIC TCJIa B IIPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIoIAaasIMU HOBCpXHOCTeﬁ,

00BEMaMHU MTOOOHEIX TEI




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamu J10Ka3aTeNbCTB, aIrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/elIeHue,
aKCUOMa, TeOopeMa, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCY)KIEHUS IpU pPELIEHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSAMHU: MHOXECTBO, NMOJAMHOXECTBO, ONEpaLUU HaJ
MHOJKECTBAMH; YMEHHME MHCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCBIBaTh TIpadbl pPa3INnYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHSATHSAMHU: HATypaIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTENEHHU, CTETIeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
MoKasarenem, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOMYI0, pallMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
2 paloHaTbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HH/II>1 ACIUTCIIb U HAWMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIna Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMH ~ TIO3WIMOHHBIMH  CHCTEMaMH  CUHUCIICHHS,  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAMOHAIBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMU: IMOCJICAOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMH YHWCJIAMHU; MPUBOJIUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTelbHbIE, CTEINEHHBIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTb YpaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHAMH: (YHKIUSA, YETHOCTh (YHKIIHMH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHas (DYHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMY, TepBasi U BTOpas MPOU3BOAHAS (PYHKIIMU, FEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIENOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOYIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaINW3a; NPUMEHATh NPOU3BOAHYIO U HAXOXKAECHUS HAWIYy4dIlIero

pE€UmiCHUA B NPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX M




(GU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

noMouibio AuddepeHnanbHbIX YpaBHEHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas GYHKLHU; YMEHUE
CTpOUTH TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPeoOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (hOpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemate TEKCTOBBIE 33Ja4YM pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEIOBATh IIOJIYyYEHHOE DEIICHHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeAHee apuPMeTHUECKOe, MeruaHa,
HanOOJIbIIIEE n HAaNMCHBIIIECC 3HA4YCHHUA, pasmax, aucrepcus,
CTaHJapTHOE OTKIOHEHHE YHCIOBOIO HabOpa; YMEHHE U3BIIEKATh,
HHTEPIPETHPOBATh WHEGOPMAIIHIO, TPEJCTABICHHYIO B TaOiHMIAX, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHbBIX MPOIIECCOB U
SIBIICHHIA; TIPEICTABIIATH HHPOPMAIIHIO C TIOMOIIBIO TAOIHIl U THarpaMM;
HCCICAOBATh CTATUCTUYCCKUC NAHHBIC, B TOM YHCJIC C MNPUMCHCHUCM
rpauYecKux  METOJNOB UM  DJIEKTPOHHBIX  CPEACTB; Tpaduuecku
HUCCIICO0BATh COBMECCTHBIC HHGHIOILGHI/IH C IIOMOIIBKO  AHUarpamMmm

paccerBaHMs U JTUHEUHOU pEerpeccuu




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIL30BAaHHEM TIpadUYEeCKUX METOJOB; NMPUMEHSTH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIWYHMHA, paCIpeleliCHue BEpOsSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIlyuallHOW  BEJIMYWHBI, (YHKIHUU pACIpelesieHus] W IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCE,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHUCII0O COYCTAHWM, YHCIO TIepecTaHOBOK; OwHOM HpIoTOHA; ymeHHE
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHHBATH BEPOSTHOCTH  pPeaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBarb IMOHATUSAMHU: TO4YKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU IO MJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh IpU
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUYECKHX TIOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATHUAMHU: IIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumesa, mnpu3Ma, nupamuaa, (Gurypa M MOBEPXHOCTD
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TMHPaMH[BI, TPU3MBI, KOHycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHus u3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
pa3IMyYHbIM IPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JIOMOJHUTEIbHBIE

IMOCTPOCHUA

11
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M W3 PEATbHOUN JKU3HH; YMEHUE BBIYUCIATH TEOMETPUICCKHEC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

oJI00HBIX QUTyp

YMeHne onepupoBaTh MOHITHSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YMCIIO, pa3jiokKeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEJICHUE, BEKTOPHOE IMPOU3BEICHUE, YIOJd MEXAY
BEKTOpaMU;, YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPJIWHATHBIN METO/
JUTSL  peUIeHWs TEOMETPUUYECKUX 3aJad H 3ajad JpYrux Yy4eOHBIX

MPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSIIMN METOX Ui pELIeHHs 3allauu;
[IOHUMAaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IIPUPOAHBIX H
OOIIIECTBEHHBIX MpPOLECCOB M  SBICHHWM; YMEHHE pAaCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUH  POCCUHUCKONM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHBIE JPpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKA M OIIEHKA
pe3yibTara BEIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [enbie u 1poOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
211 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
Ob6nactp ompeneneHUss W MHOXECTBO 3HaueHuil ¢ynkumu. Hymum ¢yHKumu.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHOM K HCCIEOBAHUIO (YHKUIMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. MaTtemaTuka TEXHOJOTHYECKOTrO MpophiBa. «BeposaTHocTh u cratuctuka». 10-11-¢
KJIACChI: YIiyOJIEHHBIH YpOBeHb: y4eOHUK: B 2 4yactsx; l-oe u3ganue/ Bwicoukuit W.P.,
Amenko U.B.; mon penakmueit Amenxko M.B. — MockBa: AkmnuoHepHOEe 00IIEeCTBO
«M3parenscTBO «lIpocBemenue»

2. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOr0 aHajau3a, reomerpus. Anredpa u
Hagaia mMarematrndeckoro anammsa. 10-11 kmacc. Ammmos IIA., Komsrun FO.M., TkaueBa
M.B. u ap. AkimonepHoe obmectBo «M3aatenbeTBo «IIpocBemnienne»

3. Marematuka. ['eomerpus: 10 - 11-e kmaccel: 0a30BBIA ypOBEHB: yueOHUK; 14-e
n3nanue, nepepadborannoe, AranacsH JI.C., byryzoB B.®., Kagomues C.b. u apyrue, —
MockBa: AxkunonepHoe o6mectBo «M3narenberBo «lIpocBelenue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. YyeOHO-MeTOAMUYECKOE oOecneueHne IpenojaBaHuss MaTeMaTHKH (B TOM 4YMCIIE Ha
yriay6nenHom ypoBHe). Cpennee obmiee obpazoBanue. 10—11 kmacesl / E.A. bapakoBa. —
Mocksa : ®T'BHY «HCTUTYT copepkaHusi © MeToJ0B o0yueHus», 2024. — 26 c.

2. COOpHHMK THMOBBIX 33/IaHUN JUISI TEKYIIETO OLIEHWBAHUA M0 y4EOHBIM MpeAMeTaM
«Marematuka u «MHpopmaruka» : Mmeromuueckue pexomenmauuu / T.B. Pacramanckas,
E.A. bapakoBa. A.C. I'opoaenckas. — Mocksa : ®T'BHY «MHcTUTYT conep:kaHusi 1 METOAOB
o0yuenus», 2024. — 94 c.

3. Cucrema OLIEHKH JOCTUKEHHUH TUIaHUPYEMBIX MPEAMETHBIX Pe3ylIbTaTOB OCBOCHUS
yueObHoro mnpenmera «Maremarukay. CpenHee oOmiee oOpa3oBaHHE : METOIUYECKHE
pexomennanuu / JI.O. Pocnosa, E.E. AnekceeBa, E.B. byuko, N.1. KapamoBa ; moz pexn.
JI.O. PocnoBoii. — Mocksa : ®I'BHY «HCcTUTYT comepxaHusi 1 METO0B o0yueHus», 2024.
-37c.

4. Peammzanus npoduIbHOrO  OOY4YEHMsS]  TEXHOJOTMYECKOW  (MH)KEHEpHOM)
HaNpaBJICHHOCTH Ha YPOBHE CPEJHEro 00I1ero oopa3oBaHus : METOAMYECKHE PEKOMEH AU
/ T.YO. Jlomakuna, H.B. Bacunsuenko, A.1O. Ilentun u np. / mox pea. T.1O. Jlomakunou. —
Mocksa : ®T'BHY «MHcTUTYT cTpateruu pa3Butus odpasoBanus», 2024. — 55 c.

5. Maremaruka (yrayOneHHbIH ypoBeHb). Peanusanus tpebosanuit ®I'OC cpennero
obmero oOpa3zoBaHus : MeTojauueckoe mnocodbue ans yuurtens / JI.O. Pocnosa, E.E.
AnexkceeBa, E.B. Bymko ; mox pen. JI.O. PocioBoii. — Mocksa : ®T'BHY «1ICPOy, 2023. — 92
C.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubmunorexa LIOK
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