





IHHOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «AnreOpa n Hayaiza MaTeMaTHYECKOIO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeniepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CPEIHETO
obmero oOpa3oBaHMs, C Y4Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
IPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpasoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIETEHIIMSIMHA, COCTABJIAIOIIMMU OCHOBY JJII CaMOPa3BUTHS M HEMPEPBHIBHOTO
o0pa30BaHMsl, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEILHOTO

Pa3BUTHA JINYHOCTH 06yqa}0n11/1x051.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MareMaTHYECKOTO aHau3a» SIBISETCA OJHUM U3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTapIield IIKOJbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OOECNEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il HU3y4eHHUs BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIpYyrod CTOPOHBI, (POPMHUPYET JOrHUYECKOE U
aOCTpaKTHOE MBIIUICHUE YyYallluXCsli Ha YpPOBHE, HEOOXOAMMOM JJIsi OCBOCHHS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHMUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YYalluecs OBJIAJEBAlOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayKu, KOTopas (popMyJIMpyeT CBOU JOCTHIKEHUS B MaTEMaTHUECKOUN opme.

Kypc anredpsl 1 Hayasm MaTeMaTHYecKOro aHalIM3a 3aKJIabIBa€T OCHOBY JIs
YCHEIIHOTO OBJIAJEHUS 3aKOHAMHU (U3UKH, XUMHUHU, OHOJOTUHM, TOHUMAaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOW JKU3HU, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW XW3HHU. B Toxke Bpems OBIaJeHUE
aOCTpaKTHBIMU UM JIOTMYECKHM CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKLHSIMU
pa3BUBAaeT YMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTD
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aHaJIOruIo, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbllieHHne. B xone u3ydenus
anreOppl W Havall MaTEMaTUYECKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJy4al0T HOBBIA ONBIT PEMICHHUS TMPUKIAIHBIX 3a7a4, CaMOCTOATEIbHOIO
MIOCTPOCHUSI MAaTEMaTUYECKHX MOJEJIEH pealbHBIX CHUTYallMii M WHTEPIpETaluu
MOJYYEHHBIX  PEHICHUM, 3HAKOMSITCA C  [pPUMEpPaMHM  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIC, HAYKE M B HCKYCCTBE, C BBLIAIOIINMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc obnamaeT 3HAYMTEIBHBIM BOCHHUTATECIBHBIM IMOTEHIIAATIOM, KOTOPBIMA
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOMUNA (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky y4dyeOHOU AesTeIbHOCTH,
TpeOyrolen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEIBHON
KOHIEHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYUYCHHBIN pEe3yJIbTart.

B ocHoBe MeTonuku oOOydeHHsI aireOpe W HadallaM MaTeMaTH4eCKOro
aHau3a JISKUT JEeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

CrtpykTypa Kypca «Anredpa u Havyajia MaTeMaTUYECKOT0 aHAIIM3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUN: «YUucna W BBIYMCIEHUSY,
«Dyukuuun u rpadukuy, «YpaBHeHHUST W HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHBbIE
COAEPKATEIbHO-METOANYECKNE JIMHUM H3YYaAIOTCAd Ha NPOTSHKEHUU [BYX JIET
oOy4eHHs B CTapIlel IIKOJIe, €CTECTBEHHO JOIOIHSIS JPYT JIPyra M MOCTEHEHHO
HACBIIIASICh HOBBIMM TE€MaMM W pasaeinamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B ce0e COJepiKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUINH: anredpa, TPUTOHOMETPHSI, MaTeMaTHIECKUN aHaJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvammecs OBjIaaeBalOT BcE Ooliee
IIUPOKUM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO (HOopMUpyeTcs u
COBEPILICHCTBYETCSI YMEHHUE CTPOUTh MATEMATHUYECKYK) MOJICNIb pPEaIbHOU
CUTyallid, TPUMEHSTh 3HAHMs, TIOJYy4YeHHBbIE B Kypce «Anredpa u Hauajia
MaTEMaTUYECKOTO aHAJIN3ay, I PEHICHUsI CaMOCTOSTENHHO CHOPMYITUPOBAHHON

MaTEMaTH4YE€CKOMN 3aJlavuy, a 3aTEM HHTCPIIPETUPOBATD HOHy‘ICHHHﬁ pe3yabTar.



CopeprkarenpbHO-MeTOaUYECKas JIMHAA «Uucna ¥ BBIYMCIICHMS» 3aBEPIIACT
(opMHUpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOHM Imkojie. B crapmieii mikosne ocoboe BHUMAaHUE YACHSACTCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIONBb30BaHUE PA3IMUYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, yMEHHE
pPalMOHAIIBHO BBINIOJIHATh JCHCTBUS C HUMH, JeNaTb IPHUKUIKY, OLIEHUBATh
pesynbrar. OOyuyarouiyecs: NOJy4YaroT HAaBBIKM MPUONMKEHHBIX BBIYUCICHUM,
BBITIOJIHCHUS JIEWCTBMA C 4YWCIaMU, 3allMCAaHHBIMA B CTaHIapTHOU (opme,
VCITOJIB30BAHUSI MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YyETCS HA IPOTSIKEHUU BCETO
oOydeHHs] B CTaplIed IIKOJIe, IOCKOJIbKY B KaXIOM pa3fese MporpaMMbl
IPEIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3NUYHBIMM METOJAMU pPEUIEHUS UEJbIX, PAlMOHAIBHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydeHHbIE yMEHUS UCIIOJIB3YIOTCS IIPH UCCIIEAOBAHUHI
(GyHKUIMIA C TOMOILIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/ad U 3a7ad Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
collepKaTellbHasl JIMHUS BKJIOYaeT B ce0s Takke (QOpMUpPOBaHUE YMEHUI
BBINIOJIHATh Pacy€Thl Mo ¢opmysaMm, NpeoOpa3oBaHUsl UENbIX, PAlUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHMM, a TaKXKe BBIPAXKECHUH,
coJlepKallluX CTeNeHu W Jiorapudmel. brarogaps u3yyeHUro anredpandeckoro
Marepuaga INPOUCXOJWUT  JAJbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKTHOTO MBILIUICHUS YydYalluxcs, (POPMUPYIOTCS HAaBBIKM JI€IyKTHUBHBIX
paccyXlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE€ PAaBEHCTB U HEpPABEHCTB. AJjredpa
npemyaraeT 3(QQEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HAIJSAIHO EMOHCTPUPYET CBOM BO3MOYKHOCTH KaK

A3bIKA HAYKH.



CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKW» TECHO
MEepeIIeTaeTCs ¢ APYruMHU JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIBHOCTb U3YyUYEHUs Marepuarna. N3yuenue CTETMEHHOM,
MOKa3aTeJIbHOM, JTIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pElIeHUs 3a7ad U3 JAPYTHX Y4eOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaKk U C pEIIeHHEeM YpaBHEHMH U HepaBeHCTB. [Ipum 3TOM OoJbllIOE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BBIPAKATh (HOPMYJIaMU 3aBHCHUMOCTH MEXKTY
pa3IMYHBIMM BEJIMYMHAMU, HCCIENOBATh TMOJYyYEeHHbIE (YHKIMH, CTPOUTH HX
rpaduku. Marepuan 3Toi cojep:KaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHHM
U HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero usydenue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO03BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTHYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JIOCTYITHBIX OOYYaroIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCJIENOBATh U
CTpoUTh Tpapuku (YHKIUN, OMpeAeisTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAQYCHUS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH U
YCKOpeHHUsl TporieccoB. JlaHHasi coaep:kaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MaTeMaTHYECKUX MOJCIeH pealbHbIX CUTYyallUui,
HaXO0XXJICHUSl HAWIYYIIETO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUUAIBHO-
PKOHOMMYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOIO aHaJIM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMAJILHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pAcO3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B Hayke, TEXHUKE U HCKyccTBe. OOydaroniuecss y3HAIOT O
BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak

HAyYKH, U UX aBTOpax.



CopepkarenbHO-MeTOAMYECKas TMHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  AJI€MEHTaM  TEOpUM  MHOXKECTB.  [e€OpeTHKO-MHOKECTBEHHbBIC
NPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEeMaTHKU U MpeiaraioT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €&
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTeMAaTUYECKUE AUCIMILIUHBI B €IUHOE
nenoe. [loaToMy BaKHO AaTh BO3MOXKHOCThH IIKOJBHUKY MOHMMATh TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKM U HCIMOIb30BaTh €ro s
BBIPQXEHHS CBOUX MBICIICH.

B kypce «Anrebpa m Havajma MaTeMAaTHUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TAaK’K€ OCHOBBl MAaT€MaTUYECKOTO  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
copMUPOBATH HABBIKM MTOCTPOCHUS MOJIENIEH PEaIbHBIX CUTYallUi, UCCIIECTOBAHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiusza U
MHTEPIIPETALNN TOTYYCHHBIX PE3yJIbTaToOB. Takue 3ajaHus BIUICTCHBI B KaXIbId
U3 Pa3/eNoB MPOrPaMMBbI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOIb3YeTCs
JUISL pelIeHus MPUKIAIHbIX 3a1a4. [Ipu pemiennn peaqbHbIX NPAKTHUECKUX 3ajad
ydaliecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJB30BATh AHAJIOTHIO, 0000IaTh UM KOHKPETHU3UPOBATH
npobnemy. [esreabHOCT MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX
3aa4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCEX TEM Kypca «Anrebpa w Havana

MaTCMaTHYICCKOI'O aHaJIn3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM ruIaHe Ha HM3y4YeHHE Kypca aireOpbl W Hayal MaTeMaTH4eCKOro
aHayin3a Ha 0a30BOM ypoBHE O0TBoAMTCA 3 yaca B Henemo B 10 kiacce u 3 yaca B

Heneno B 11 kitacce, Bcero 3a aBa rojia ooyuenusi — 204qacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanpapie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OEeCKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUEeCKHe  Olepaluu  C
palMOHAIIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxeHui. [IpuMenenune
Ipo0el U MPOUEHTOB JUIsl PEIIeHUs] MPUKIAJAHBIX 3a/lad U3 Pa3IMYHbIX OTpaciiel
3HAHUU U PEATbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHciaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ wnensiM  mokazareneMm. CrangaptHas  ¢opma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTaHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelicTBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTypalbHOMN CTETIECHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETpHUUECKHUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHHs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU .



[IpuMeHeHnE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMATHUYECKUX 3a7ay
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

DOYyHKIUHN U TPAPUKH

OyHkums, crnocodbl 3amgaHus ¢yHknuu. ['paduk  dysknuu. B3aumHO
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXKECTBO 3HaueHHi (ynkumu. Hymu dynkumm.
[TpomMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKITUM.

CrenenHast QpyHKIMS C HATypalbHBIM U IIENIBIM MOKa3zateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-OW CTENEHHU.

TpuroHomerpuueckass OKPY>KHOCTb, OIPEACIECHUE TPUTOHOMETPUUECKUX
(yHKLIHIA YUCIOBOIO apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATCIbHOCTEH.
MOHOTOHHBIE OCIIEAOBATEIBHOCTH.

Apudmernueckas ¥ reoMeTprIecKas rmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoMeTpUYeCcKOon
nporpeccur. Popmysa CIIOXKHBIX IPOLEHTOB. VCIOIb30BaHUE NPOrPECCHM IS
pelIeHns peajbHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, ornepauuu Haj MHOxkecTBamu. Jluarpammel Jiliepa—BenHa.
[IppuMeHeEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi ONMUCAaHUs pPEAbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUCOHBIX MPEAMETOB.

OnpezxeneHI/Ie, TCOpEMaA, CIICACTBUC, JOKA3aTCIbCTBO.

11 KJIACC
Yucia v BBIYUCICHUSA
Harypanbnsbie u nesnsle yucia. [IpuzHaku 1e1MMOCTH LENbIX YUCEIL.
CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JleciTuuHbie U HATYypATbHBIE JIOTApU(PMBI.



YpaBHeHUs U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBanre BBIpRKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
IIOKa3aTeJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CuHcreMbl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHkuuu U rpadpuku

Oynkrus.  [lepuonuueckne  ¢dyHkuuu. [IpomMexyTku  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMyMBbl ¢QyHKUMd. HaunOosbinee M HauMeHblee
3HaYeHHe (PYHKIHMU Ha IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u Jorapupmuueckas GQyHKINU, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpa@ukoB QPYHKIUN JUIsl pellIeHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH i1 HCCIENOBAaHUS TMPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hayaja MaTeMaTH4eCKOro aHajIn3a

HenpepoiBable pyHKIMHU. MeTOA UHTEPBAJIOB JJIsl PEIICHHS] HEPABEHCTB.

[IpousBognass  pyHkiuu. ['eomerpuyeckuid u  (U3UUECKUN  CMBICTT

MIPOU3BOJHOM.



[IpousBoaHble  dJMeMEHTapHBIX  QyHKIuH.  DopMysibl  HAXOXKICHMS
MPOU3BOJHON CyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[TpumeHeHre MPOM3BOIHON K MCCIECAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxxaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: QyHKIUA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Mpolecca, 3adaHHOTO
dbopmyioit wiu rpaduKoM.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurterpan, ero reoMerpuyeckuid u (usmdyeckuid cmbicia. Boruucienue

uHTerpaina no gpopmyie Herorona—IJleiiOHua.



IMJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne ydeOHOTO TmpenMera «MareMaTtuka» JOKHO 00ecleuynBaTh
JTOCTIDKCHHUE Ha YPOBHE CPETHET0 00IIero 00pa30BaHUs CIASAYIONINX JTUIYHOCTHBIX,

MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB:

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ydbTaThl OCBOCHUS MPOrpamMMbl yuyeOHOTO MpeameTa
«MaremaTrka» XapakTepu3yrTCs:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUU 00YHAIOIIErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U Tp.), YMEHUEM
B3aHUMOJICMCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBHM C MX
GyHKIMSIMU ¥ HA3HAYCHUEM.

[TatproTyeckoe BOCIMTAHKE:

c(hOpPMHPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJICHTUYHOCTH, YBAXKEHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATHUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHUS,
CBSI3aHHOTI'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHMBOTO Oy TyIIETO.

ICTETUYECKOE BOCITUTAHUE:



ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ACTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3aja4, pelIeHui, paccyXIaeHUM;
BOCITPUUMYHBOCTHIO K MATEMATHYCCKUM aCTIEKTaM Pa3IUYHBIX BUIOB HCKYCCTBA.

du3nyecKkoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS

K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/bIXa, peryJspHas buznyeckas aKTUBHOCTB); ¢buznyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBHOMN
JEATEIBHOCTBIO.

TpyzoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHHUEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynmymieit mpodeccud W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO U CIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3OBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1ady MaTeMaTHYeCKON HaMpaBJICHHOCTH.

DKOJIOTMYECKOE BOCTIMTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, TMOHUMAHHEM BIUSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSTHUE MPHUPOTHON U COIMATBLHOMN
Cpelbl, OCO3HaHWEM TJ00aJTBFHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpUEHTAIlMEl Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWN i1 peuieHus 3a7ad B
00JIaCTU OKpYXaloIllel cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLICHKH UX
BO3MOYKHBIX ITOCIIEICTBUU [T OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM

MaTEMaTH4YE€CKOMN HAYKHN KaK C(I)CpBI YeJI0BEUYECKOM ACATCIBHOCTH, 3TallOB e€



Pa3sBUTHA W 3HAYUMOCTH [JII Pa3BUTHUA LUBUIKM3alWH,; OBJIAACHHUEM S3BIKOM
MAaTE€MaTUKH M MaTEeMaTH4YE€CKOM KYHBTYPOI?I KaK CpCaACTBOM IIO3HAHUA MHpPaA,
TOTOBHOCTBIO OCYHICCTBIIAATH IPOCKTHYIO MW HCCICAOBATCIBLCKYIO JACATCIIBHOCTD

HHAWBUYAJIBbHO U B I'PYIIIIC.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusamMu, YHUBEPCANbHbIMU Pe2yIAMUBHbIMU OeUCTEUIMU.

1)  VYuueepcanvnvie  noznasamenvhvie  Oeiicmeus, — 0becneuudarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcalowe20  Mupa,  NpuMeHeHue  J02UYECKUX,
ucce008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBrie nornueckue AenCTBUSA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHWH MEXIy TMOHATHAMH; (POPMyIHPOBATH
OTIpeJICJICHHS TIOHATUN; YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYJIMPOBATh U MPE0oOPa30BBIBATH CYXKACHUS: YTBEPAUTEIIHHBIC
U OTpUIIaTEIbHBIC, EIUHUYHBIC, YACTHBIC U 00IIIME; YCIOBHEIE;

BBISIBIIAITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOPEUUS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKACHUAX; IpeiyiaraTb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JenaTh BBIBOJABI C UCIIOJIB30BAaHMEM 3aKOHOB JIOTUKH, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeIhCTBA MATEMATHYCCKUX YTBEPKICHUIN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U

KOHTPIIPHUMCECPHLI, 00OCHOBBEIBAaThH COOCTBECHHBIC CYXXICHHUA U BBIBOABI,



BBEIOMPATH CIIOCO0 pelieHus yueOHOU 3amaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
pelieHus, BBIOMpaTh Hambolee TMOAXOAANUNA C Y4ETOM CaMOCTOATEIHHO
BBIJICIICHHBIX KPUTEPHEB).

ba3oBble nccnenoBaTenbcKue eHCTBUS:
WCIIOJIP30BaTh  BOIMPOCHI KAaK HCCIEAOBATEIIbCKUN WHCTPYMEHT TO3HAHUS;
dbopMyUpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPOOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TMO3HUIIUI0, MHCHHE,
MPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, MCCIEIOBAHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHUA, IMpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMHu, SIBJICHUSMH, IIPOIECCAMU;
CaMOCTOATENbHO (OPMYIHPOBAaTh OOOOIIEHUS W BBIBOJABI MO pe3yjibTaTam
NpOBEAEHHOTO  HAONIONCHWSA, WCCIENOBAaHUS, OILEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIIBUTaTh
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmarnueii:
BBISIBIIATDH NeUIMTh HHGOPMAIUH, TaHHBIX, HEOOXOUMBIX JIJIs1 OTBETA Ha BOIIPOC
U I PEIICHUS 3a]1a4H,
BEIOMpATh WH(OpPMAIMI0O W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm mpeacTaBiIeHuUs,
CTPYKTYPHUPOBaTh HMH(POPMAIIUIO, TIPEJACTABIATh €€ B PAa3NMYHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHMBATh HAJEXKHOCTh MH(MOPMAIIMHU O CaMOCTOSTEIBHO C(HOPMYyIUPOBAHHBIM
KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  0becneyusarom
choOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0uieHue:



BOCIIPUHUMATh U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCJIOBHUSIMH U
HEeIsIMU OOUIEHUS; SICHO, TOYHO, TPAMOTHO BBIp@XaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEUICHUsS 3aJad,
KOMMEHTHPOBATH TOJTyYCHHBINA PE3YJIbTAT;
B XoA€ OOCYXIEHHUS 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBlI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEIICHMS; COMOCTaBISATh CBOM CYXICHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO TMO3UIMK; B KOPPEKTHOU (opme
dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEJCTaBISITh PE3yNbTAaThl PEIICHHUs 3aJauyd, OJKCIEpUMEHTa, HCCIeT0BaHus,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHUS € Y4YE€TOM 3a/a4y
MPE3eHTAINN U 0COOCHHOCTEN ayIUTOPHUH.

CoTpyIHUYECTBO:
MOHMUMAaTh ¥ HWCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAJTBHOMN
paboThl TpW pemeHnH YYeOHBIX 3aJad; MPUHUMATh IIelh COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBATHCI, OOCYX JaTh TMPOIECC W pe3yJabTaT padOThI;
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCYyXIeHUs, OOMEH MHEHHUH,
«MO3TOBbIE IITYpPMb» W UWHBIE); BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH YJICHAMU KOMAaHJBI, OIICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYITMPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvhvie  pecynsamueHble Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH

U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.



CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH ITO3HABATEIBHONW PEQIIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUNA W MBICIUTEIBHBIX IMPOIECCOB, WX PE3yIbTaTOB; BIAACTh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIS MPOLECCA U Pe3yibTaTa PEIICHNUs MaTEMaTHYECKOM
3aJlaui;

® TMpEeABUACTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTH IPU pEUICHUU 3aJaud,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEId M YCIOBUSM, OOBACHATH MPUYUHBI
JIOCTUKEHUS UM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIBHOCTH, HAXOJUTh OIIHUOKY,

JIaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIH3a»
Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUs JOJKHO OOECIEUUBATH JOCTHUKEHUE

CICAyromux IMpCaIMCTHBIX O6paSOBaTeJ'II>HBIX PE3YIIbTATOB:

10 KVIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MOHATUSAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimonasaTh  apudMeTHUYECKHe ~— Onepaldd ¢ palUOHAIBHBIMU |
JNEWCTBUTEIbHBIMU YUCIIAMU.

BrImoHITh TPUOIMKEHHBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHHN.

OnepupoBaTh MOHATUSMHU: CTENEHb C ILEJBIM IOKAa3aTeleM; CTaHJapTHAs
dbopMa 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH,
UCIOJIb30BaTh MOAXOASAIIYIO (hOpMY 3aIllUCH IEUCTBUTENIbHBIX YHCEIT U1l PEIICHUS

MPAaKTHUYCCKUX 3a/1a4 U NPECACTABIICHUA JJTaHHBIX.



OmnepupoBarh MOHATUSIMU: CUHYC, KOCHHYC U TAHT'€HC IIPOM3BOJIBHOIO YyTJa;
UCIIOJIb30BAaTh 3aIIMCh IPOU3BOJIBLHOTO yIJla Uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IEJOE,
pauMoOHAIbHOE, UPPAMOHAIIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BoInonHATh peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN M peIlaTh
TPUTOHOMETPUYECKUE YPABHECHHUS.

BeimonusaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE€ THUIBI  LENBbIX, PAalHMOHAJIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJIsl PEUICHUS] MATEMAaTHUYECKUX 3a]a4
W 3a]1a4 U3 Pa3JIMYHbIX 00J1acTeil HAYKH U PeabHOU KU3HH.

MognenvpoBaTh peanbHble CHUTyallud Ha S3bIKE airedpbl, COCTABIATH
BBIDAKEHUS, YpaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHkuuu U rpadpuku

OnepupoBath MOHATUAMM: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (PYHKIMH, 00IACTh
OTIpEJICICHUs] M MHOKECTBO 3Ha4YeHM (yHKIuu, Tpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh NOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYJIU
(GYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 151 pelieHUs] ypaBHEHUH.

Crtpouth M unTaTh TpaduKu JTUHEHHON (PYHKIMHU, KBaIpaTHYHON (PYHKITUH,
CTENEHHOW (PYHKIUU C IIEJIBIM TTOKA3aTeIEM.

Hcnons3oBaTe rpadukd (QYyHKIMH IS UCCIEIOBaHMUS TPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHOMN

JKU3HU, BbIPpAXKaTbh q)OpMy.IIaMI/I 3aBUCUMOCTH MCXKAY BCIIMYNHAMMU.



Hauajia MaTeMaTH4ecKOro aHaju3a

OnepupoBaTh TMMOHATHSMU: TOCIEIOBATEIIBHOCTh, apudpMeThuecKas u
F€OMETPHUYECKAs POTPECCUH.

OnepupoBaTh MOHATHUSAMHU: OCECKOHEYHO YyOBIBAaIOIIasl TeOMETpUUecKas
nporpeccusi, CcyMmma 0O€CKOHEUHO yObIBatOIIEH FreOMETPUUECKON MPOTPECCHH.

3amaBaTh OCIEAOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEILHOCTEN U MIPOTPECCUM IS pEIICHUS
peaNIbHBIX 3a]1a4 MPUKIATHOTO XAPAKTEPA.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEpPallMi HaJ MHOYKECTBAMM.

HNcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIA — ammapar JJsi  ONHMCAHUS
pealbHBIX TIPOIIECCOB W SIBJCHUM, NMPU pElIeHUM 3a7ad U3 JAPYruX Y4eOHBIX
MPEIMETOB.

OnepupoBathb MOHSTUSIMU: ONpENEIIEHHUE, Teopema, CJICJCTBHE,

JOKa3aTCJIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATHUSMH: HATypaJIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKU JIEJIMMOCTHU LICJIBIX YKCEN, PA3JIOKEHUE YUCIIa Ha MPOCTHIE MHOXUTEIN
IUIS peLLeHus 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OmnepupoBaTh NOHATHUAMU: JOrapupM uucia, ACCITUYHBIE U HATypajibHbIC
JgorapuMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENMEHWM g MpeoOpa3oBaHUsI  BbIPAKEHUII;
ONIEPUPOBATH NOHATUAMM: IIOKA3ATEIBbHOE YPAaBHEHHWE W HEPABEHCTBO; pellaTh

OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB.



BemonusaTe npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKallUX JorapuQmsl;
ONEPUPOBATh MOHATUSAMU: JIOTAPU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; PELIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YpPAaBHEHUN U €€ PEIICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PEIICHUS PAKTUYECKUX 3a1a4.

HaxonuTtpe pemeHus NpoCTENIINX CUCTEM M COBOKYITHOCTEM palMOHAJIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peanbHbIE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aauy,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKUUH, TOYKM OJKCTpeMyma (PyHKIUH, HauOosblliee U
HauMeEHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; HCIONb30BaTh HUX JIf
UCCIEeI0BAHUS (PYHKIMH, 3aJJaHHOU rpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUKHd MOKa3aTENIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N3o00pakath HA KOOPJAMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUHN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QyHKUMA [UIS HKCCIENOBAHUS TPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUYeOHBIX TUCIUILINH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

OmneprpoBaTh MOHATUSMU: HEMpepbIBHAs (QYHKIUS; MPOU3BOIHAS (QYHKIUY;
UCITI0JIb30BaTh FTEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOJHON AJIs1 pelIeHUs
3ajay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIMA, BBIYUCISATH TPOU3BOIHBIE

CYMMBI, TPOU3BEAEHUS, HACTHOTO (DYHKIIHIA.



Hcnonp30BaTh NPOU3BOJHYIO JIsl UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEr0 PELIEHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATHSIMH: [E€pPBOOOpa3HAasT W HHTErpall; MOHHUMATH
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts nepBooOpa3Hble 3JI€MEHTAPHBIX (DYHKUMH; BBIYUCIATH MHTETpall
no popmyne Herotrona—Jleibuua.

PemaTte npukiiagHeie 3aJaud, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO U

(1)I/I3I/I‘-ICCKOI‘O XapakTepa, CpcaACTBaAaMH MATCMATHYCCKOI'O aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo yacos JJIEKTPOHHBIE
Ne  HaumMeHOBaHMe pa3/ieioB H TeM (uu¢dposbie)
Kontpoabnbie IIpakTnueckue
I/ MporpamMmel Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
MHoXecTBa palluOHAIBHBIX U http://schoolcollection.edu.ru
1 NEUCTBUTENBHBIX UncCell. PallnoHaIbHBIE 20 1
YpaBHEHUS U HEPABEHCTBA
®yukiun u rpaduku. CTeneHb ¢ HeNIbIM http://schoolcollection.edu.ru
: MoKa3aTeseM 10
Apudmerndeckuii KopeHb N—0it http://schoolcollection.edu.ru
3 crernenu. MppalunoHanbHble YPaBHEHHS U 24 1
HEpaBEHCTBA
dopmybt http://schoolcollection.edu.ru
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKHUE 34 1
YpaBHEHUS
5  TlociemoBaTeabHOCTH U IPOTPECCUU 8 http://schoolcollection.edu.ru




[ToBTOpEHmE, 0600IICHNE,

cUcTeMaTH3anusd 3HAHUU

http://schoolcollection.edu.ru

OBIIEE KOJIMYECTBO YACOB I1IO
I[TPOI'PAMME

102




11 KJIACC

KoJsmm4yecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/m  mporpaMmmbl Bcero o0pa3oBaTe/ibHbIE
patéoTbI patéoTbI
pecypcsbl

CreneHs ¢ parmoHaIbHBIM http://schoolcollection.edu.ru

nokaszareneM. [lokazarenbHas
1 12 1

¢ynxuus. [lokazarenbHbie

YpaBHEHUS U HEPABEHCTBA

Jlorapudmuueckast GyHKIIHUS. http://schoolcollection.edu.ru
2 Jlorapupmuyeckue ypaBHEHUS U 12

HEpaBEHCTBA

TpuronomeTpudeckue QyHKITUHA U UX http://schoolcollection.edu.ru
3 rpaduku. TpuroHomeTpuyeckue 9 1

HEpaBEHCTBA

[TponsBoanas. [IpumeHeHune http://schoolcollection.edu.ru
4 24 1

MPOU3BOIHOU
5 WHTerpai v ero IpuMeHeHHs 9 http://schoolcollection.edu.ru




6 Cucrembl ypaBHEHH

7 HartypanbHble u 11enble uncna

[ToBTOpenue, o6o01IEHNE,

cucTeMaTH3anusd 3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO
[TIPOI PAMME

12

18

102

http://schoolcollection.edu.ru
http://schoolcollection.edu.ru

http://schoolcollection.edu.ru




YUYEBHO-METOJANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YUEHUKA

» AnreOpa u Hayaja MaTeMaTH4ecKoro ananusa, 10 kimacc/ Mopakosuy A.T.,
Cewmenos I1.B., 1,2 vactu «kMHEMO3WHA»

* Anre0Opa 1 Havajla MaTeMaTUYecKoro ananmusa, 11 kmace/ Mopakosuu A.T.,
Cewmenos I1.B., 1,2 vactu «cMHEMO3HWHA»

METOJIUYECKHUE MATEPUAJIBI U1 YUUTEJIA

Anre0Opa 1 Hauaja MaTEMaTHYECKOTO aHaIKM3a. MeToInYecKue peKOMEHJaIuu.
10-11 xmaccel. bazoBsiii 1 yriayonéuusiii ypoBHU. (K yueOHuky Mopakosuua A.T.)
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunas xomnekus qudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://schoolcollection.edu.ru

Poccuiickas anextponnas mkoja http://resh.edu.ru/subject/17

Poccuiickuii mopran oTkpbeiToro oopasosanus http://www.openet.edu.ru/
denepanbHBI HHCTUTYT NeAarornueckux namepenuit http://mww.fipi.ru/
[Topran undopmamoHHON MoAIEP KKK EAMHOro rocy 1apcTBEHHOTO 3K3aMeHa
http://www.ege.edu.ru/

WuTepHeT-noiepkka yuutenei maremaruku http://www.math.ru/

Best matemartuka B ogaom mecte http://www.allmath.ru/

OOpa3oBaresbHbBII MaTeMaTHYeCKHiA cailT http://www.exponenta.ru/

Caiit U3natenbctBa «IIpocBemenune» http://www.prosv.ru



http://www.prosv.ru/




HOACHUTEJBHASA 3AIIUCKA

Pabouast mporpamma ydeOHOTrO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotaHa Ha ocHOBe DenepaibHOTO
roCcyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEIHEro OOIIero o0pa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, TPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, WM TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTaBIISIIOIIMMU OCHOBY JJIsI CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0Opa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS

JINYHOCTH O6yan-OIHI/IXC5I.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CpPEOHEro OOIIero
oOpa3zoBaHusi OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYeHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs O0ydarmuxcs, (GopMUpoBaHUS (YHKIUOHATHLHOM MaTeMaTHU4eCKOu
IPaMOTHOCTH, U3YUCHHS IPYTUX yIeOHBIX NUCIMIUIMH. Pa3Butre y 0Oydaronumxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOHUCXOXKICHUH TE€OMETPUUYECKHUX
aOCTpakIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIUXCs, a TaKKe KauyeCTB MBIIUICHUSA, HEOOXOMMMBIX Ul ajanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETrO
oOmmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3YUYEHHS Kak

JUCIUITIINH CCTeCTBeHHO-HayLIHOﬁ HaIIpaBJICHHOCTH, TaK U FYMaHHTapHOI;‘I.



Jlornyeckoe MbllIUIeHHE, (HOpMUPYEMOE NpPU H3YYEHHH OO0y4YarolIMMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUMN
B XOJI¢ pCIICHUS TEOMETPUYCCKUX 3a7ad, YMEHHE BBIJBUTAaTh W OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUM 337a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 001acTsaX JesATeNbHOCTU 4YesioBeka. OpueHTalus 4YelioBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOTO ObITHS, (opma
OTpaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENBbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBENMHSIET pa3Hble BHUABI Y4EOHOM U TPYJOBOM JEATEIBHOCTH,
ABJIIETCSI OJHUM W3 MPOQPECCHOHAIBHO BAXXKHBIX KA4e€CTB, MOITOMY aKTyallbHa
3amadya (GOpPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JAESATEIHHOCTH 10 MHOTUM HAIPABICHUSIM.

[{lens ocBoeHms mporpaMMbl y4deOHOTO Kypca «I'eomeTpus» Ha 6a30BOM
ypoBHE 0OyueHus — 0O1eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyvaronmxcs  4epe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss U
WCMOJIb30BaHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JEUCTBUM,
cnenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MTPUKJIAHBIM UCIIOIh30BaHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHAa3HA4YCHA IS
OOyJaronuMXcst CpeHEHN IIKOJIBI, HE UCIBITHIBABIIINX 3HAUYUTEIBHBIX 3aTPYTHEHUN
Ha YpOBHE OCHOBHOIO 00111ero oopa3zoBaHusi. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHYECKUE YMEHHUSI, CBSI3aHHBIC
co crenuGuKod TEOMETPUHM ¢ HEOOXOAWUMBIC I JKH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh TEOMETpPHIO Ooiiee
riIy0OKO, €Clii B JajJbHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUUYECKHUX

3HaHHAX B HpO(bﬁCCI/IOHaHBHOI\/'I JACATCIBHOCTH.



JlocTmKeHre LenM OCBOECHHS IPOrpaMMbl OOECIIEUMBAETCS PEILICHUEM
COOTBETCTBYIOIIMX 3aj1ad. IIpuopureTHIMM 3ajayaMM  OCBOEHHUS  Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHEe B 10—11 kitaccax sBISIOTCS:
dbopMupoOBaHUE MPEACTABICHUS O T'EOMETPUU KaK YaCTH MHUPOBON KYJIBTYPHI H
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKaIOIIUM MUPOM;

(GopMUpOBaHKE TPEACTABICHUS O MHOTOTPaHHMKAxX M TeJlaX BpalllEHUs Kak o
BOXHEHIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBATh U HM3ydaTh
pa3HbI€ SIBJICHUS OKPYXKAIOIIEr0 MUpa;

(dbopMHUpOBaHKE YMEHUS PACIIO3HABATh HA YEPTEkKaX, MOJEIISAX U B pEalbHOM MHUpE
MHOTOTPaHHHUKH U TeJla BpaICHHUS,

OBJIa/ICHUE METOJaMM pelIeHUs 3aJad Ha IOCTPOCHHS Ha HN300paKEHMSIX
IPOCTPAHCTBEHHBIX QUTYD;

(GbopMUpOBaHKE YMEHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU O MHOTOTPaHHUKAX
U TeJlaX BPAICHUs U UX OCHOBHBIMHU CBOWCTBAMU;

OBIIQJICHUE alTOPUTMaMU PEIICHHs OCHOBHBIX THIIOB 3a1a4; (OpMHUpPOBaHHE
YMEHHsI TIPOBOJUTH HECIOXHBIE JOKA3aTENbHBIE PACCYXIEHUS B XOJIe PEIICHUs
CTEepEOMETPUUECKHX 3a]a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

pa3BUTHE MHTEIUIEKTyalbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydarommxcs,
MO3HABATENILHON  aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTHYHOCTU
MBIIIICHHS,

dbopmupoBanre (yHKIIMOHATBFHOW TPaMOTHOCTH, PEJIEBAHTHON TE€OMETPHUU:
YMEHHE pacro3HaBaTh TMPOSIBICHUS TEOMETPHUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHUTYAIHsIX U MPH U3YYCHHUH IPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
dbopMyIMpOBaTh MX Ha SI3bIKE TEOMETPHH M CO3JaBaTh T€OMETPUUYECKUE MOJECIH,
OPUMEHATh OCBOEHHBIM T'€OMETpPUUYECKUN ammapaT Il pelIeHUus MNpPaKTHKO-
OPUEHTHPOBAHHBIX  3a7la4, WHTEPIPETHUPOBATh M OLICHHWBATh IOJy4YCHHBIC

pE3yJIbTaTHI.



OTIMYUTENHEHON OCOOEHHOCTHIO MPOTPaMMBbI SIBIISIETCSI BKJIFOUEHHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTHUBUPYET K
JAIbHENIIEMY H3YUYEHHIO MPEJIMETA.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHWS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
ydJalmxcsi B Kypc€ CTEpPEOMETPHHM IPOBOAUTCA 3a CUET pEUICHUA 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaueHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUU
pacnpenensercs He TOJbKO IO COJEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOyueHHUs Ha YPOBHE CpEIHEro 00IIero o0Opa3oBaHusl.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMsI paboyell MporpaMMbl, pacupeneN€HHbIM [0 TroJaM oO0y4eHwus,
CTPYKTYPHUPOBaHO TakuM o0Opa3oM, dYTOOBI OBJIAJICHUE T'C€OMETPUUECKUMHU
MOHSATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOYydaroluXcs, pacuIupsis U

yriryOssist €€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha HN3Y4YCHUC I'COMCTPUH OTBOJUTCA 2 yaca B HCACIIIO B 10 kmacce u 1 yac B

Heneno B 11 kitacce, Bcero 3a Ba rojia o0ydenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOTI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS  CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUeECs,
NapajulesIbHble W CKpeumuBaronmecs npsamsele. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTEH B  NPOCTPAHCTBE: IAPAIUICIbHBIE IIpsAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD NMPSAMOU U IUIOCKOCTU. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJd MEXAy MNpPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: IapajulejibHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUlockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€TPa’ap, KyO, mapaieenumnes]; HOCTPOEHUE CEUCHHI.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJISIPHOW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY MPSMOM H
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM yroJl  JBYTPAHHOrO  yIJia.
IleprieHIUKYJISIp W HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEH:  IPU3HAK  NEPHEHIUKYJISAPHOCTH  JBYX
IJIOCKOCTEN. Teopema o TpEX NMepHeHIuKYIspax.

MHororpaHHuKH

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN

napauiCjCnuiIca nu €ro CBOICTBA. HI/IpaMI/I,Z[aZ N-yrojbHas nUpamMuaa, T'paHUu H



OCHOBaHME MUPAMU/JIbI; OOKOBAs U TOJIHAS TOBEPXHOCTh MUPAMU/JIbI; TPABUIIbHAS U
yceu€HHas MnHupaMuja. OJIeMEHThl Tpu3Mbl U nupamuabl. [IpaBuibHbIE
MHOTOTPAaHHHUKH: TOHSATUE MPABUILHOTO MHOTOTPAaHHHKA; MpaBUJIbHAS MpPU3MA U
npaBuibHAas TUpaMHUaa; MpPaBHIIbHAS TpEyrojbHAas NUpamMuAa U TMPABUIbHBIN
TeTpadap; KkyO. IlpeacrtaBieHune O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nofeka’ip u ukocadap. CeueHus Npu3Mbl U MUPAMUJIBIL.

CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPHUM B TNHUpaMHIaX, Mapajielenuneaax,
IPABUJIbHBIX MHOTOTPaHHHUKAX.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHajv, YIJIbL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW IPU3MBI,
IUIOIIA/lb OCHOBaHUI, TeopeMa O OOKOBOH MOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomans OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUJIBI,
TeopeMa O IUlomaau yced€éHHou mnupamuiabl. Ilonsitue 006 00bEMe. OOBEM
MUPAMUJIBL, TPU3MBI.

[Tonobubie Tema B mpoctpaHcTBe. COOTHONIICHHS MEXIy IUIOMIAISIMU

MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTb, oOpazyrolue HWIAHAPUIECKOU
MMOBEPXHOCTH, OCh IWJIWHAPUYECKOW MOBEpXHOCTU. ILIWIuMHIApP: OCHOBaHUS H
OOKOBasi TMMOBEPXHOCTh, OOpasyloimas W OCh, IUIOMAab OOKOBOW U TIOJHOU
MMOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yronine KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocCHOBaHME U BepliliiHA, 00Opasyrorias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:

oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.



Chepa u map: ueHTp, paauyc, AUAMETpP; IJIOLIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I0MAabL ChEephl.

N300pakeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KoMmOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAILCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
IPSMOYTOJIBHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 11apa u MmIomab chepsl.

[lonoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

Ceuenuss mwiMHApa (MapaJUyieIbHO U TEPHEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (TapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CECYCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa mo TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3aHHBIX  C
IPUMEHCHUEM TMIpaBUJl JEUCTBUU C BeKkTopamu. lIpsAmoyrosbHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel BekTopa. I[lpocreitmme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalSIpHOE MNPOU3BEICHUE BEKTOPOB.
Brluncnenne yrioB Mexy MPSMBIMU U TJIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIMA

MCTO/J IIpHU PCIICHUH IT'COMECTPUUCCKUX 3a/a.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakKTEepU3yHOTCH:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUAIOMErocs Kak akKTUBHOTO
U OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpakAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJIEHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaX, TEXHOJOTUsX, cpepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUNU HAYKU U JICSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ACTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHN, pacCyXIeHU;
BOCIIPUUMYMBOCTBIO K MATEMaTHYECKUM aclieKTaM Pa3jInyHbIX BUJOB UCKYCCTBA.

Ddu3nyecKoe BOCIIUTAHNE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B

HHTCpPECax 3JO0pOBOIo u 0e301acHoro o6pa3a KHM3HH, OTBECTCTBCHHOI'O OTHOIICHUA



K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U

OTJIbIXa, perymnsipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
NEeSATEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa30oBaHUIO U
CaMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEM JKU3HM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIIPABICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYpPbl, MOHUMAHWUEM BIIMSHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HAaHUMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJem;
OpPHUEHTALIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHUW A pELICHUs 3a71ay B
0o0JIacTU OKpYXalolle cpenbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOYKHBIX TMTOCIIEICTBUI JIJI1 OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW Haykh Kak cdepbl UYeIOBEUECKOW JESITeIIbHOCTH, ITAaroB €€
pa3BUTUA M 3HAYUMOCTH JUISl PA3BUTHS I[IMBWIM3AIMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYH AESATEIBbHOCTD

HWHIWUBUAYaJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI



MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Maremaruka» XapaKTEPHU3YIOTCSA OBJIAJICHHEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becnedugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00VyUaowuxcs (o0ceoeHue
Memooo8  NO3HAHUSL — OKpYJCalowe2o  Mupa,  NpuMeHeHue  JO0SUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue qeicTBus:

BBISBJSITh M XAPAKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSTHI, OTHOUICHUH MEXIy TMOHATUAMH;  (POpMYyIUPOBATH
OTIpEeJICIICHHS TIOHATUN; YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHSI, KPUTEPUHU ITPOBOJMMOIO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYJIMPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbBIE
U OTpUIIaTeIbHBIC, EIUHUYHBIC, YACTHBIC U 00IIINE; YCIOBHBIC;

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M NPOTHBOPEUHUS B
dakTax, MaHHBIX, HAOJIIOACHUSAX M YTBEPXKICHUSIX; MpeajaraTb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIe7IaTh  BBIBOJIBI C  MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUMN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKIACHUS U BHIBOJIBL;

BBIOMpATh CHIOCO0 pelleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh Hauboyiee MNOAXOAAIIUMN C Y4ETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:



UCIIOJIB30BaTh BOIPOCHl KAK HMCCJIEAOBATENBCKUI HWHCTPYMEHT IO3HAHMS;
dbopMynupoBaTh  BONPOCHl,  (PUKCHUPYIOUIUE  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;
IPOBOJUTH CAMOCTOATEIBHO CIUIAHWPOBAHHBIN 3KCHEPUMEHT, UCCIEIOBAHHE I1O
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJICHHs, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00OBEKTaMHU, SIBICHUSMU, IPOLECCAMU;
CaMOCTOSITeNIbHO  (popMynMpoBaTh O0OOOIIEHUSI M BBIBOJALI IO pe3yJibTaTaM
NPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUIA;
IPOTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IMpoIlecca, a TaKXKe BBIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pa6ora ¢ unpopmaunmeii:
BBISIBIIATH Je(DULIMTHI MH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC
U IS pEIICHUS 3a]1a4H;
BBIOMpATh WH(OpPMAIMI0O W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,
CTPYKTYpUpPOBaTh HMH(POPMAIIUIO, TPEACTaBIATh €€ B Pa3NIMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HAJEXKHOCTh MH(OPMAIMU O CAMOCTOSITENBHO CPOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvmvie KOMMYHUKAMUGHbBlE  OcliCmeus, 0becnedusaom
chOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAOUWUXCHL.

Oo0uenue:
BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXACHUS B COOTBETCTBHM C YCIOBUSIMH U
HensiMu  OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBbIpaXKaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELICHUs 3a/aud,

KOMMEHTHPOBATH IOJTYy4YEHHBIN PE3yJIbTAT;



B XOJie¢ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MON TEMBI,
npoOJieMbl, pemaeMoOl 3aJadd, BBICKA3bIBaTh HWJICH, HAICJICHHBIE Ha IOMCK
pEIICHUS; COMOCTaBISATh CBOM CYXICHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBAaTh PA3jIMYMe W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
(GbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,
NPEJCTaBISITh PE3yNbTAaThl PEIICHHUs 3aJadd, JKCIEPUMEHTa, HCCIEI0BaHN,
MPOEKTA; CaMOCTOSTENBHO BBIOMpATh (GopMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEHN ay TUTOPHUHU.
CorpyaHu4ecTsBo:
MOHMUMAaTh ¥ WCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWUBUIYAJTBHON
paboThl mpuU pelIeHHH Y4YeOHBIX 3aja4; MPUHUMATh Iedb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOrOBAapWBATHCS, OOCYX AaTh IMPOIECC U pe3yJabTaT padOThI;
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TpynmoBbIX (opmax paboTsl (00Cyx)aeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBbI» W WHBIC); BBHIIOTHATH CBOIO YacTh pabOTBI W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU YJE€HAMU KOMAaHJbI; OIICHUBATh
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHIM, CHOPMYITUPOBAHHBIM
y9aCTHUKAMU B3aMMOICHCTBUSL.
3) Vuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzamnus:
COCTAaBJISITH IJIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pEeIeHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.
CaMOKOHTPOJIb:
BJIAJICTh HAaBBIKAMH ITO3HABATEIILHONH pPE(IICKCUU KaK OCO3HAHHS COBEPIIAEMBIX

I[CﬁCTBI/Iﬁ N MBICJIUTCIIBHBIX IIPOHCCCOB, MX PC3YyJIbTATOB, BJIAJACTH crocodoaMu



CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoLecca U pe3yjibTaTa pCIICHNA MaTEMaTUYECKOMN
3aJa4n,

npeaBuaCTb TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHUKHYTH IIpH PCIICHHUMU 3aldd4dH,
BHOCUTBb KOPPCKTHUBLI B ACATCIBbHOCTh Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, JAaHHBIX,
Haﬁ,ﬂeHHLIX OIIII/I6OK, BBIAABJICHHBIX pr,HHOCTGﬁ;

OOCHUBATHL COOTBCTCTBUC PC3YJIbTAaTa LCIU N YCIOBUAM, 00BIACHATH IMPUYINHBI
JOCTHUKCHHA MJIM HCAOCTHIKCHHUA PC3YJIbTATOB ACATCIbHOCTHU, HAXOAUTDH OH_II/I6Ky,

JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPSMasi, INTOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NIPU PEIICHUU
TeOMETPHUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIICIBHOCTD M TEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pAaCIOJIOKEHHUE TMPSMBIX H IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYTPAaHHBIA yTOJ, TPAaHU JABYTPAHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM Yroj JBYTPAaHHOTO YIJa; TpaaycHas mepa
JByTPaHHOIO yrija.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIH
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPABUIIbHBII MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
PSIMOYTOJIbHBIN NapaJijiesienune, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJIacCUpUKay (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHHWKH;, TPaBHIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaJIJIeIICITUTIE b ).

OHepI/IPOBaTb MOHATHUAMU: CCKYyIIAA INIOCKOCTb, CCHCHHUC MHOTOI'PAaHHHUKOB.



OOBACHATH NPUHLIUIIBI IOCTPOEHUSI CEUEHUH, HCII0JIBb3YSl METO] CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJAOM  CIEIOB,  BBIIOJHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpPXY, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
aIrOpUTMaM, IIPUMEHAS U3BECTHBIC AHAJIUTUYECKUE METOABI IIPU pELICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMHM, OT TOYKM JO IMpPSAMOHW, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS IPSIMBIMU.

Pemarpb 3a1aun Ha HaxXOXKJIEHHE TE€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, IIPUMEHAS U3BECTHBIC AHAJIUTUYECKUE METOABI IPU PELICHUHU
CTaHIAPTHBIX MAaTEMaTUYECKUX 3aJa4 Ha  BBIYUCIEHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIMMUCS TPAMBIMH, MEXKIY TMPAMOM U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYIPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAM NOBEPXHOCTEH MHOTIOIPAaHHUKOB (MpU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOLUEHUS MEXAY
IUIOHIA/IIMU TOBEPXHOCTEN, 00bEMAMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUAMM: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHUMMETPUHU (PUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[TpumensTe TeomeTpuueckue (HaKThl Il PEUICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararoluX HECKOIbKO 1IaroB PELICHHUs], €CJIM YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

[IpumeHaTs nOpocTEHIINEe NPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHL NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H

JKU3HHU, PACIIO3HABATDH ITPOSABIICHUC 3aKOHOB I'€COMETPHUU B UCKYCCTBC.



[IprMeHATh MOIYYEHHBIE 3HAHMUS HaA IPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKd CHOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, ammapara alreOpsl; pemarhb

MMPAaKTHYCCKHUC 3a/1a4U, CBA3AHHBIC C HAXOXKICHNCM I'COMCTPUUCCKUX BCIIMIHH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHNYECKON TOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUINHAP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyiokeHne chephl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Bbrancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TEN  BpallleHus,
TE€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyI.

OmnepupoBaTh MNOHATUAMH: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOIMAASMU MOBEPXHOCTEH M 0O0bEMaMu
MOAOOHBIX TEII.

N3o0paxaTh u3yyaemble (PUTYypbl OT PYKHM U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BEIOTHATE (BBIHOCHBIE) MIIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX

buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekarb, HHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

IIpuMeHATH IIpaBUIIO NIapaJUICIICIIUAIIECAA.

OnepupoBaTh NOHATHAMU: JE€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpPaMH, CKaJsIpHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOPaMH, CKaJIPHOE MPOU3BEACHUE, pPaACKIAAbIBaTh BEKTOp II0 JABYM
HEKOJUIMHEApHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAMHAT.

[IpumeHnsaTh reomMeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararoluX HECKOIBKO 11aroB PEIICHUs, €CJIM YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemare mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [OKa3aTeIbCTBO MAaTEMATHYECKUMX OTHOLICHHW W
HAX0XJI€HWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WiIH alropuT™Mam, MPUMEHsIS
U3BECTHBIE METOIBI IIPU PELICHUN CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a1ay.

[IpumeHaTs mOpocTedlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBoaUTE mNpHUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJIE U
YKU3HH, paCIIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh IMOTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC

CuTyallii MW TMPHUMCHATb HN3YUYCHHLIC IIOHATHA B IIPOLCCCC IIOMCKa PCIICHUA



MaTeMaTU4YeCcKu CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJACIUPOBATH pPEaAbHbIE
CUTyalldd Ha S3bIKE TE€OMETPUHU, HCCIEAOBaTh MOCTPOECHHBIE MOJEIA C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, armnapara aareOpsl; pemaTh

MPAKTHYCCKUC 3a/1a4, CBA3dHHBIC C HAXOXKXIACHHUCM I'COMCTPHUICCKUX BCIINYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uu¢dposbie)
KonTpoabnsbie IIpakTnueckue
n/n mporpaMmmsl Bcero o0pa3oBaTe/bHbIEC
padoThbI padoThbI
pecypcsl
http://schoolcollection.edu.ru
1 BBenenue B ctepeomMeTpuio 10
[IpsiMBIe ¥ TUTOCKOCTH B http://schoolcollection.edu.ru
2 npoctpanctse. [lapamnensHoCTh 12 1

NPSAMBIX U TJIIOCKOCTEN

[TeprieHIUKYIISIPHOCTD MPSAMBIX U http://schoolcollection.edu.ru
] IIJIOCKOCTEN e

VTibl M@Ky TIPSIMBIMU U http://schoolcollection.edu.ru
) TUTOCKOCTSIMU 10 '

http://schoolcollection.edu.ru
3) MHororpaHHuKH 11 1

6 OO0BEMBI MHOTOIPAaHHHUKOB 9 1 http://schoolcollection.edu.ru




HOBTOpeHI/Iei CCUCHM:A, paCCTOAHUA U

YIJIBI

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI PAMME

68

http://schoolcollection.edu.ru




11 KJIACC

KoanuyecTBo yacon DJIeKTPOHHBbIE
HauMeHoBaHMe pa3iesioB U TEM (undposbie)
Ne i/ Konrpoabnsie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
patéoTbI patéoTbI
pecypchbl
http://schoolcollection.edu.ru
1 Tena BpaiieHus 18 1 P
http://schoolcollection.edu.ru
2 OOBEMEI TEN 17 1 P
3 BekTopsl 1 KOOpAMHATHI B 16 . http://schoolcollection.edu.ru
MIPOCTPAHCTBE
A [ToBTOpEeHME, 0000IIEHNE, 17 . http://schoolcollection.edu.ru
cUCTeMaTHu3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 63 A 0

[TPOI'PAMME







YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

I'eomertpus. 10-11 knacc. YueOuuk. ba3oblit u yriyOiaEHHbIN ypOBHH/
Aranacsia JI.C., Byry3oB B.®., KagomiieB C.b. u ap. ;AKninoHepHOE 0011IECTBO
"UznatensctBO "[IpocBeiienne"

['eometpus. unaktudeckue marepuainsl. 10 kinacc. bazoBsiii u npoduabHBINH
ypoBHu./b.I". 3uB; AxunonepHnoe oo6mectBo "M3narensctBo "[IpocBemenue”
['eomerpus. Jlunaktudeckue matepuaisl. 11 kinacc. bazoBblit 1 mpodUIbHBIM
ypoBHu./b.I". 3uB; AkunonepHoe oomectBo "M3narensctBo "[IpocBemnienne"

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

MeTonnueckoe mocodre K NpeaMeTHON TUHUN YUeOHUKOB 110 TEOMETPUU
JI. C. AranacsH, B.®.byty3o0Ba, C.b.KagomiieBa u ap.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

https://ege.sdamgia.ru






IHHOACHUTEJIBHASA 3AIINCKA

PabGouas mnporpamma yueOHOro kypca «BeposiTHOCTP W CTaTHCTHUKa»
0a3zoBoro ypoBHs s oOywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepaibHOTO  TOCYJAapCTBEHHOTO  00pa30BAaTEIbHOTO  CTAaHAApTa CPEJHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpasoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIETEHIIMSIMHA, COCTABJIAIOIIMMU OCHOBY JJII CaMOPa3BUTHS M HEMPEPBHIBHOTO
o0pa30BaHUsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JIUMYHOCTHOTO U MO3HABATEIBHOIO

Pa3BUTHA JINYHOCTH 06yqa}0n11/1x051.

HEJU U3YUYEHUSA YYEBHOT'O KYPCA

VYuebHbiii kypc «BeposSTHOCTH M CcTaTHUCTHKa» 0a30BOT0 YPOBHS SIBISIETCA
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJibl. Kypc mnpennazHaueH s (GOpMHpOBaHHUS y OO0yYaroIIMXCs
CTaTUCTUYECKOM KYJbTYpbl M TIOHMMAaHHS POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JJIsi U3yUYEHUS CIIyYalWHBIX COOBITHM, BETUYHH U
npoueccoB. Ilpu m3yueHunm Kypca oOoOramaroTcsi MPEACTABICHUS YYalluxcs O
METOJAaX UCCIEAOBAHUA U3MEHUMBOTO MUPA, Pa3BUBAETCS IIOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MaTeMaTUYECKHUX METOAOB IIO3HAHUS KaK HEOThEMJIEMON YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopnepkaHue Kypca HampaBJI€HO Ha 3aKpEIJICHUE 3HAHUMW, MOJTYyYEHHBIX MPU
M3Yy4YEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE MPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaxX, CHOKEThI
KOTOPBIX IMOYEPITHYTHI U3 OKPYKAIOLIErO MUPA.

B cooTBeTcTBUM ¢ yKa3aHHbIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJbI Ha 0a30BOM YPOBHE BbIICICHBI
CIIEyIOIllMEe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydailHble COOBITHA W

BCPOATHOCTH, ((CﬂyqaﬁHBIe BEJIMYMHBI ¥ 3aKOH OOJIBIINX YHCEID».



BaxHyro d4acth Kypca 3aHMMAaeT M3YYEHUE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO paCIpe/ieNIeHUd U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOraMu
— MOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copnepxanue nmHMM «CrydaiiHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEXIy 3HAUCHHUAMH CIy4YailHBIX BEJIMYHMH, a TaKXKe 9Ta JIMHUS HEoOXOoauMa Kak
0aza sl W3ydeHHs] 3aKOHAa OONbIIMX uucel — (yHIAMEHTAIBHOIO 3aKOHa,
JCHCTBYIOIIETO B TPHPOAEC H OOIIECTBE M UMEIOUIETO MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aK0H OOJIBIIMX YHMCEN Mpeularaercsi B 03HAKOMUTENbHOM
¢dopMe ¢ MUHUMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMATHUECKOTo (hopMaIn3Ma.

TeMbl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU,
AKIIEHTUPYIOT BHUMAHUE IIKOJBHUKOB HA ONHCAHUU W HW3YYECHHUHM CIIy4YalHbBIX
SBJICHHA C MOMOIIBI0 HENpPEpPbIBHBIX (PyHKIMH. OCHOBHOE BHUMAaHUE YJESAETCA
MOKAa3aTeIbHOMY M HOPMAJIbHOMY pacHpeiesieHUus M, IPU 3TOM IPENO0JIaraeTcs
O3HAKOMMTEJIbHOE M3yueHHEe MaTepuaiga 0e3 J0Ka3aTelIbCTB IMPUMEHSIEMBIX

(bakToB.

MECTO KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue kypca «BeposiTHOCTh M CTAaTUCTHKa» HAa 0230BOM YPOBHE OTBOJUTCS

1 yac B HeICNIO B T€UEHUE KAXKOTO rojia 00yueHusi, Bcero 68 yueOHbIX 4acoB.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHne naHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTuyecKoe, MeauaHa, HauOoJsblllee W HaWMEHbIIIEe 3HAYCHHUSA, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIE COOBITHS. DIIEMEHTAPHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI  C  PAaBHOBO3MOXHBIMU
DJIEMEHTApHBIMU  COOBITUSIMU.  BeposTHOCcTH  CcOOBITUH B OmbITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanuu HajJl COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHUE, POTUBOIOIOKHbBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

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

KomMOunaropnoe npaBuio ymHoxkeHus. [lepecranoBku u ¢akropuan. Yucimo
coueranuid. TpeyronsHuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciy4aiiHbIl OMBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanud. Cepusi HE3aBUCUMBIX HCOBITAHUM 10 TmepBoro ycmnexa. Cepud
HE3aBUCHUMBIX HCTIIBITAHUN bepHyIuin.

Cnyvaitnas  BenunuunHa. Pacnpenenenne  BeposaTtHocteil.  [{uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U

OMHOMMAJIBLHOE.

11 KJIACC

YucnoBbie XapaKTCPUCTHUKHU CIIy4 alHBIX BCJINYHNH: MAaTEMaTH4YCCKOC
OXXKHAaHUC, JUCIICPCHA W CTAHAAPTHOC OTKIIOHCHHUC. HpI/IMepBI IMPUMCHCHUA
MaTEMAaTHYCCKOTI'O OXHUIAAaHHA, B TOM YHCJIC B 3agadax H3 HOBCCﬂHCBHOfI KHU3HU.

Marematnyeckoe OxugaHue OWHAPHOW CIIy4YalHOUM BeNIWYWHBI. MaTemMaTudeckoe



OKMJIAHUE CYMMBI CIy4YailHbIX BEJIMYMH. MareMaTH4ecKoe OXHUIAHUE U
JUCTIEPCHS TEOMETPUUECKOTO M OMHOMHUAIILHOTO PACTIPEICICHHM.

3akoH OOJBIIMX 4YUCET M €ro pojib B HayKe, MNPUPOAE U OOIIECTBeE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

[IpuMepbl HENpPEpBIBHBIX CIIy4yalHbIX BenuuuH. [loHsATHE O TUIOTHOCTH
pacnpeneneHus. 3agaqn, NPUBOIAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonarue

O HOpMAJIbBHOM PaCIIpCACIICHUU.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yHOTCH:

I'paxxpanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUAIOMErocs Kak akKTUBHOTO
U OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaX, TEXHOJOTUsX, cpepax
DKOHOMUKHM.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHN, pacCyXIeHU;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Ddu3nyecKoe BOCIIUTAHNE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HAHUS B

HHTCpPECax 3JO0pOBOIo u 0e301acHoro o6pa3a KHM3HH, OTBECTCTBCHHOI'O OTHOIICHUA



K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3nUecKoro
COBEPIICHCTBOBAHUS, npu 3AHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
NEeSATEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymel mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa30oBaHUIO U
CaMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEM JKU3HM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

JKOJOrHYeCKOe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYpPbl, MOHUMAHWUEM BIIMSHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHUYECKHX MpoliieM;
OpPUEHTALIMEN HA NPUMEHEHUE MATEMaTUUYECKMX 3HAHUM UL PELICHUs 3a1ad B
0o0JIacTU OKpYXalolle cpenbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOYKHBIX TMTOCIIEICTBUI JIJI1 OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKM W  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW Haykh Kak cdepbl UYeIOBEUECKOW JESITeIIbHOCTH, ITAaroB €€
pa3BUTUA M 3HAYUMOCTH JUISl PA3BUTHS I[IMBWIM3AIMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) M HMCCIEAOBATEIBCKYHO JAESTEIbHOCTD

HWHIWUBUAYaJIbHO U B I'PYIIIIC.



METAIIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3ysibTaThl OCBOCHHUS IPOrpaMMbl y4eOHOro IpenMera
«Maremartukay XapaKTEepU3yTCs OBJIAZICHUEM YHUBEPCAIBHBIMU
MO3HABATEJIbHBIMHM  JICHCTBHSIMHM, YHUBEPCAIbHBIMM  KOMMYHUKATHBHBIMU
JNEHUCTBUSMH, YHUBEPCATbHBIMU PETYJIATUBHBIMU JE€HCTBUSAMH.

1)  VYHuBepcasibHble  TNO3HaBaTeJbHbIe  JICUCTBUSA,  00ECIEUUBAIOT
(dopMupoBaHrue 0a30BbIX KOTHUTHUBHBIX IIPOLECCOB O0O0ydYaromuxcsi (OCBOEHHE
METONOB  IIO3HAHUSA  OKPYXKAIOWIEr0  MHUpa; IPUMEHEHUE  JIOTUYECKHX,
UCCJIEIOBATENbCKUX OIEpaluid, yMEHUN paboTaTh ¢ HHPpOpMaIHEi).

ba3oBble 1ornyeckue qeicTBus:

BBIIBIITH M XapaKT€pU30BaTh CYIIECTBEHHbIC IIPU3HAKM MAaTEMaTHUYECKHX
OOBEKTOB, TOHATUH, OTHOIICHUNH MEXAY MOHATUAMH;  (HOPMYIHPOBATH
OIIpe/ieNICHUs MTOHATHM; yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHSI, KPUTEPUHU ITPOBOJMMOIO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYJIMPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbBIE
U OTpHLIATEIbHbIE, €IMHUYHbIC, YACTHBIE U OOIINE; YCIOBHBIE;

BBIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTUBOPEUYHS B
(dakTax, NaHHBIX, HAONIOACHUSX W YTBEPKACHUSX; MpeAyiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JenaTb BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUECHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOJUTH PUMEPHI U
KOHTPIpHUMEPbI; 000CHOBBIBAThH COOCTBEHHBIE CYKJICHUS U BHIBOJBL;

BBIOMpATh CHIOCOO pellleHus] yueOHOH 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpaTh Hauboyiee MNOAXOAAIIUMN C Y4ETOM CaMOCTOATEIHHO

BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:
WCIIOJIb30BaTh  BOMPOCHl KAaK HCCIAEAOBATENbCKUN WHCTPYMEHT TIIO3HAHWS;
dbopMyHUpOBaTh  BOMPOCH,  (UKCHPYIONIME  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;
MPOBOJIUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIIEIOBAHKE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBJICHH, IMpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, IIPOIECCAMU;
CaMOCTOATENbHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yjibTaTam
MPOBENCHHOTO  HAOIONCHMS, HCCIIEIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakkKe BBIJIBUTaTh
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:
BBISIBIISATH Je(OUIUTH HHGOPMAITNH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HAa BOIIPOC
U T PEIICHUS 3a]1a4H,
BBEIOMpATh WH(POpPMAIMI0O W3 WMCTOYHUKOB pPa3UYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm mpeacTaBiIeHuUS,
CTPYKTYPUpPOBaTh HMH(POPMAIIUIO, TPEACTABIATh €€ B Pa3NHYHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHUBATh HAJEXKHOCTh MH(MOPMAITUU O CAMOCTOSITEIIBHO CPOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) VHuUBepcaJbHbIE KOMMYHMKATHBHBIE JICHCTBHUS, 00€CTICUUBAIOT
c(hOpPMHPOBAHHOCTH COIMAIBHBIX HABBIKOB O0YYarOIIIHXCSI.

OO0menne:
BOCIIPUHUMATh U (OPMYJIHPOBATH CYXIACHUS B COOTBETCTBHHM C YCIOBUSIMH M

HEeIsIMU OOLIEHUS; SICHO, TOYHO, T'PAMOTHO BbIpaXaThb CBOIO TOYKY 3pEHHUS B



YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pELICHUs 3a/1aud,
KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;
B XOJle OOCYXJEHHs 3a/aBaTh BOIMPOCHI MO CYHIECTBY OOCYXKIAa€MON TEMBl,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha ITOUCK
pelIeHUs; COMOCTaBISATh CBOU CYXKIEHHUSA C CYXKJICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBAaTh PA3IMYMe W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIUpPOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCICPUMEHTa, WCCICIOBAHU,
MIPOCKTA; CaMOCTOSITEIIPHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3a/aad
MPE3EHTAllUU U OCOOEHHOCTEHN ay TUTOPHH.

CoTpyaHu4vecTBo:
MOHUMAaTh M WCMOJb30BATh MPEUMYIIECTBA KOMAHJAHOW W WHAUBUIAYAIbHON
paboThl mpuU pelieHHH Y4YeOHBIX 3aJa4; MPUHUMATh Iedb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOroBapuBaThCS, OOCYX AaTh TNPOLIECC U PE3yabTaT paboThI;
000011aTh MHEHUS HECKOJILKUX JIFOIEH;
y4acTBOBaTh B TpynmoBbIX (opmax paboTsl (00Cyx)aeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC); BBIIOJHITH CBOK YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU YJE€HAMU KOMAaHJbI; OIICHUBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHUCTBHSI.

3) YHuBEpcabHbIC peryJsiTuBHbIE JICUCTBUS, o0ecreunBarOT
(GhopMHpPOBaHNUE CMBICIIOBBIX YCTAHOBOK W YKM3HCHHBIX HaBBIKOB JINYHOCTH.

Camoopranuzamnus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIieHus C
y4ETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH

¥ KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpPMAITUH.



CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH ITO3HABATEIBHONW DPEQIIEKCHU KaK OCO3HAHHS COBEPIITAEMBIX
JEUCTBUNA W MBICIUTEIBHBIX IMPOIECCOB, WX PE3yIbTaTOB; BIAACTh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIS MPOLECCA U Pe3yibTaTa PEIICHNUs MaTEMaTHYECKOM
3aJlaui;

® TMpEABUACTh TPYIHOCTH, KOTOpbIE€ MOTYT BO3HHMKHYTh IPU PEUICHUU 3aJayd,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEId M YCIOBUSM, OOBACHATH MPUYUHBI
JIOCTUKEHUSI UM HEJOCTUKEHUS PE3yIbTaTOB JEATCIIbHOCTH, HAXOJUTh OIIUOKY,

JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefHee  apupMETHYEeCKoe,  MeAMaHa,
HauOoJIbLIee, HAMMEHbBIIIEE 3HAUEHHUE, pa3MaxX MacCHBA YUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIyYaWHBIM SKCIEPUMEHT (OMBIT) U CIy4yallHOE
cOOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HMCXO0J]) CIy4allHOTO OIbITa;
HaXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYallHBIMH COOBITHSIMH,
HaXOAUTb W CpaBHUBATh BEPOATHOCTH COOBITUM B M3YyYEHHBIX CIIy4alHbIX
DKCIIEPUMEHTAX.

Haxonute u ¢opMynupoBaTh COOBITHUS: TIEpeceUYeHUEe MU OO0bEAUHEHHE
JAHHBIX ~ COOBITUH, COOBITHE, TPOTUBOIMOJIONKHOE  JIAHHOMY  COOBITHIO;
MOJIb30BAThCS AUAarpaMmaMu Oisepa u GpopMysioN CII0KEHHUs] BEpOSATHOCTEH Mpu
peleHny 3aaad.

OmneprpoBaTh MOHATUSMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS;
HaxOJUTh BEPOATHOCTH C MOMOIIBIO MPABWIA YMHOXKEHUS, C NOMOIIBIO JIepeBa

CJIIy4alHOrO OMbITA.



[TprMeHsATh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLIEHUH 3a/1a4.

OnepupoBaTh NOHATUSAMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUA B CEPHUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUN B
CEpHUU UCIIBITaHUN bepHyun.

OnepupoBaTh  MOHATUSAMH:  CIydailHasT ~ BEJMYMHA,  PACIPEICICHHE

BGpOHTHOCTGﬁ, AuarpamMma pacCipCacjiaCHud.

11 KIIACC

CpaBHHBaTB BCPOATHOCTHU 3HAYCHUM cnyqaﬁHoﬁ BCJIINYHHBI 110
pacpeacICHUIO NI C ITIOMOIIBIO JUarpaMM.

OHGpI/IpOBaTB IMOHATHUCM MATCMATHYCCKOI'O OKHUAAHU:A, IIPUBOIUTL IIPUMCPLI,
KaK IIPUMCHACTCA MATCMATHYCCKOC OXHNAAHUC cnyqaﬁHoﬁ BCJIMYMWHBI HAXOAUTH
MAaTCMaTUICCKOC OXKHUIAHHC 110 JaHHOMY PACIIPCACICHUIO.

Nmetn MMpcacTaBJICHUC O 3aKOHC OOJIBIIINX YMCEIL.

HNMmeTh npeAcTaBieHHEe O HOPMAJIBHOM pacipe/leICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHnoBaHue pa3jejioB U TeM (uu¢dposbie)
KonTpoabnsbie IIpakTnueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThbI
pecypcsl
. [IpencraBneHne JaHHBIX U A http://schoolcollection.edu.ru
onucaTeIbHas CTaTUCTUKA
CayuaitHbIe OIBITHI M CITydaiHbIC http://schoolcollection.edu.ru
COOBITHSI, OITBITHI C
2 3 1
PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU UCXOAaMU
3 Omneparyu HaJi COOBITUSMH, 3 http://schoolcollection.edu.ru
CJI0’KEHUE BEPOSATHOCTEN
YcoBHas BEPOSITHOCTb, JEPEBO http://schoolcollection.edu.ru
A CJIy4aifHOTO OIbITa, popMyIia 6
MTOJIHOM BEPOSITHOCTHU U
HE3aBUCUMOCTH COOBITHIA




http://schoolcollection.edu.ru

5 DNeMEeHTbl KOMOMHATOPUKH 4

Cepun mociie10BaTeIbHBIX http://schoolcollection.edu.ru
° VICIIBITAaHUU 3

CrnyuaiiHple BeJITMUMHBI U http://schoolcollection.edu.ru
! pacnpeeneHus °

O0o001IeHre ¥ cuCTeMaTH3aIUs http://schoolcollection.edu.ru
° 3HaHUU >
OBILIEE KOJIMYECTBO YACOB I1O0 2

[TPOI'PAMME




11 KJIACC

KoJsmm4yecTBo yacos DJIEKTPOHHBbIE
HauMeHoBaHMe pa3iesioB U TEM (undposbie)
Ne i/ Konrpoabnsie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
patéoTbI patéoTbI
pecypcsbl
. MareMaTH4EeCKOE OKUTaHUE 4 http://schoolcollection.edu.ru
CIIy4alHOW BEJIWYWHBI
5 Jlucriepcust M CTaHIapTHOE A . http://schoolcollection.edu.ru
OTKJIOHEHUE CITyYalHOW BEJIMYMHBI
http://schoolcollection.edu.ru
3 3aK0H OOJBIMX YUCEIT 3 1
A HenpepbiBHbIE CiTydyaiiHbIe , http://schoolcollection.edu.ru
BEJIMYMHBI (pacipeerneHus)
http://schoolcollection.edu.ru
5 HopmanbsHoe pacnipeneneHust 2 1
6 [ToBTOpeHnue, 0600IeHNe 1 19 , http://schoolcollection.edu.ru
cucTeMaTHu3alys 3HaHu!
OBHIEE KOJIMYECTBO YACOB I10 34 2 3




[NPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Tema ypoka
n/n

KoanuecTrBo uacoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue

padoThI

JJIEKTPOHHBIE
Mara uudposbie

u3ydeHusi oOpasoBaTesibHbIE

pecypchbl

[IpencraBienne qaHHBIX C

IIOMOIIBIO Ta6HI/IH " JuarpaMm

Cpennee apudmernyeckoe,
MeJIaHa, HanOoJIbIee 1

2 HavMEHbIIIee 3HAaUCHUS, pa3Max,
JTUCIICPCHS, CTAHIaPTHOE

OTKJIOHCHUEC YU CIIOBBIX Ha60p0B

Cpennee apudmeruyeckoe,
MearaHa, HanOoJIbIlIee 1

3 HaWMCHBIIIee 3HAYCHUS, pa3Max,
JTUCTIEPCHS, CTAaHIapTHOE

OTKJIOHCHHUC YU CIIOBBIX Ha60p0B




Cpennee apudmeTudeckoe,
MearaHa, HauOoJIbIIIee U
HaMMEHBIIICE 3HAYCHUS, pa3Max,
JTUCTIEPCHS, CTAHAPTHOE

OTKJIOHCHHUC YU CIIOBBIX Ha60pOB

Crny4aiiHbie SKCIIEPUMEHTHI
(OTIBITHI) U CITy4YalHBbIE COOBITHUS.
DneMeHTapHbIe COOBITUS
(ucxompr)

BeposTHOCTB CitydaitHOTO
coObITUsI. BeposiTHOCTH COOBITHIA
B ONBITaX C PaBHOBO3MOKHBIMHU

QJICMCHTApPHBIMHU COOBITHSIMH

BeposTHOCTB CirydyaitHOTO

coObITus. [IpakTuueckas padbora

Onepauuu HaJ COOBITUSMU:
repeceueHue, 00beIMHEHNE
COOBITHH, MPOTUBOTIOJIOKHBIC

coObITus. Jnarpammel Ditnepa




Omnepariy HaT COOBITUSMH:
nepeceveHre, 00beTMHCHNE
COOBITHH, TIPOTHBOIIOJIOKHBIE

coObITua. Jlnarpammsl Diiiepa

10

dopMmyna CI0KEHUS

BEPOSITHOCTEU

11

12

13

14

VY cnoBHasI BEpPOSITHOCT.
YMHOKEHHE BEPOSITHOCTEM.
JlepeBo ciy4aitHOTO

AKCIIEPUMEHTA

Y ciioBHas BEPOSATHOCT.
YMHOXKEHHUE BEPOATHOCTEM.
JlepeBo ciy4daitHOTO
AKCIIEPUMEHTA

Y ciioBHas BEPOSTHOCT.
YMHOXKEHNE BEPOSITHOCTEM.
JlepeBo ciy4aiHoro

AKCIIEPUMEHTA

dopMyIa OITHON BEPOATHOCTH




15

dopMya MOITHON BEPOATHOCTH

®opmyJia MOITHOU BEPOSITHOCTH.

16
HezaBucnumeblie coObITHS
17 KonTponbhas pabota
KomOunHaropHoe mpaBuio
18
YMHOKEHUS
19 [lepecTanoBku u (pakTopuan
20 Yucno coueraHuii
TpeyrosbHuk [lackansa. ®opmyia
21
ounoma Herotona
buHapHbIii CiiydailHbINA OIBIT
(ucnbiTaHKE), yCIeX U HeyJaya.
22 HeszaBucumeie ucneitanus. Cepust
HE3aBUCUMBIX HUCITBITAHUH 10
MIepBOro ycrexa
Cepust HE3aBUCHUMBIX UCIIBITAHUN
23
bepnynnm
24 Cepust HE3aBUCUMBIX MCITBITAHUI.




[IpakTuueckas pabora c

HCIIOJIBb30BAHUCM 3JICKTPOHHBIX

TaOIUIL
25 CityyaiiHasi BeJIM4MHa
26 Pacnpenenenne BeposiTHOCTEN.
Jlnarpamma pacnpeneseHus
Cymma u npou3BeieHUE
27 .
CIIy4alHbIX BEJINYUH
Cymma u npou3BeieHUE
28 .
CIIy4ailHbIX BEJIMYMH
[Ipumeps! pacripeeneHuil, B TOM
29 YHUCJIC TEOMETPUUIECKOE U
OMHOMHMAIIEHOE
[Ipumeps! pacripeeneHuil, B TOM
30 YHCJIE TEOMETPUUYECKOE U
OMHOMUAIILHOE
31 IToBTOpeHue, 06001IEHNE U
CHUCTEMAaTHU3aLus 3HAHUN
32 [ToBTOpEeHme, 0600IICHNE U




CUCTEMATU3aLMs 3HAHUI
33 HroroBast KOHTpoJIbHAS paboTa 1

[ToBTOpEHME, 000OIICHIE U
34 1

cucTeMaTH3anusd 3HAHUU

OBIIEE KOJIMYECTBO HYACOB I10
[TPOI'PAMME

34




11 KJIACC

n/n

Tema ypoka

[ToBTOpeHue, o6o0IIEHNE,
cucTeMaTu3alis 3HaHU.
Crny4daifHple OTIBITHI U
BEPOSATHOCTH CITy4alHBIX
coObITuit. Cepru HE3aBUCUMBIX

UCOBITAHUN

[ToBTOpEeHue, o600IIEHNE,
cucTeMaTH3alis 3HaHUI.
CiyyaiiHble ONBITHI U
BEPOATHOCTH CITyYalHbIX
coObITuil. Cepun HEe3aBUCUMBIX

UCOBITAHUN

[ToBTOpEeHue, 0600IIEHNE,

Koaun4yecTBO 4acoB

KonTposabHbIe
Bcero
padoTbI
1
1
1

IIpakTnyeckue

padéoTbI

DJIEKTPOHHbIE
Hara uu(ppoBbie

U3yueHus1 00pa3oBaTebHbIE

pecypchl




CHUCTEMATHU3ALUS 3HAHUM.
CinyyaiiHble ONBITH U
BEPOSATHOCTH CITyYaHBIX
coObrTuii. Cepuu HE3aBHCUMBIX

UCTBITAHUHN

[ToBTOpeHue, o6o0IIEHNE,
CUCTEMaTHU3aIlMs 3HAHUM.
City4aiiHbl€ OBITHI U
BEPOSITHOCTU CITyYalHbIX
coObiTuil. Cepuu HE3aBUCUMBIX

UCOBITAHUN

[Iprmepsl MpUMEHEHUS
MaTeMaTUYECKOT0 OKUIaHU

(cTpaxoBaHue, JI0TEPES)

MaremaTndeckoe OKUIaHue

CYMMBGI CquafIHBIX BEIINYUH

MaremaTudeckoe OXHNAaHHUC
IreOMCTPHUICCKOIO U

OMHOMMAJIBHOTO pacipeneneHui




MareMaTH4YeCcKOE 0KUIaHNE
F€OMETPUYECKOTO U

OMHOMMAJIBHOTO pacipeieIeHuN

I{I/ICHCpCH}I U CTaHOapPTHOC

OTKJIOHCHHUC

10

Jlucriepcrst 1 CTaHAAPTHOE

OTKJIOHCHHUC

11

12

13

I[I/ICHCpCHI/I TCOMCTPHUUCCKOI'O U

OMHOMHAILHOTO pacipCaciaICHus

[IpakTuueckas pabota ¢
WCITOJTb30BAaHUEM DJIEKTPOHHBIX
Ta0IUI]

3aKoH OOJIBIINX YHCEII.

Bri6opounblii MeTox

HUCClIe0BaHuMN

14

15

3aK0H OOJIBIINX YHUCEI.
Br16opounbiii MeTox

HUCClIeI0BaHuMN

[IpakTuueckas pabota ¢




HCIIOJIBb30BAHUCM 3JICKTPOHHBIX

TaOJIHI]

16

HToroBast KOHTpoOJIbHAS paboTa

17

18

[Ipumepbl HENPEPBIBHBIX
CIIy4alHbIX BeJIMYUH. OyHKIUA
IJIOTHOCTH PACTIPENEIICHHUS.
PaBHOMEpHOE pactipenenieHue u

€ro CBOMCTBA

IIprMephl HENpepBIBHBIX
CIIy4alHbIX BeMYMH. OyHKIMS
IJIOTHOCTH PACTIPENEIICHMUS.
PaBHOMEpHOE pacnpenencHue u

€ro CBOMCTBA

19

3agayuu, NpUBOASAIINE K
HOPMAJIBHOMY PacCIIpeIeIICHUIO.
@yHKIYS IVIOTHOCTU U CBOMCTBA

HOPMAJIbHOTO pacnpeaeieHus

20

[IpakTuueckas pabota ¢

HCIIOJIBb30BAHUCM JJICKTPOHHBIX




21

22

TaOJIHI]

[ToBTOpEHME, 000OIICHIE U
CHUCTEMATHU3ALUS 3HAHUM.

OmnucarenpHast CTaATUCTUKA
IToBTOpeHue, 0600IIEHNE U
cucTeMaTH3alis 3HaHUM.

OmnucarenbHas CTaTUCTHKA

23

24

25

IToBTOpeHue, 0600IIEHNE U
cucTeMaTu3anus 3HaHul. OIbITHI
C PaBHOBO3MOKHBIMH

QJICMCHTApPHBIMHU COOBITHSIMH

IToBTOpeHue, 0600IICHNE U
cucreMatusanus 3HaHui. ONBITE
C PaBHOBO3MOXXHBIMU

QJICMCHTAapHBIMHU COOBITHSIMH

IToBTOpeHue, 0600IIeHNE U
cUCTeMaTHu3alysl 3HaHUH.
Brruunciienue BeposiTHOCTEN

COOBITHH C MPUMEHEHHEM (POPMYIT




26

U TpaduIeCcKIX METOIOB
(koopauHaTHAs TIpsiMasi, 1IEPEBO,
auarpamma Ditepa)

IToBTOpeHue, 0600IIeHNE U
CUCTEMATU3aLMs 3HAHUM.
Brruucnenue BeposaTHOCTEN
COOBITUH C MPUMEHEHUEM (POPMYIT
U rpapuecKuX METOOB
(KoopauHaTHAs TIpsiMasi, IEpeBo,

auarpaMmma Jitnepa)

27

[ToBTOpeHue, 06001IEHNE U
cUCcTeMaTHu3allis 3HaHUI.
Brruunciienue BeposiTHOCTEN
COOBITUH C MPUMEHEHHEM (POPMYIT
U TpapuecKuX METOOB
(xoopauHaTHAs psimasi, 1epeBoO,

nuarpamma Disepa)

28

IToBTOpeHue, 06001IEHNE U

cucTeMaTH3anus 3HAHUH.
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30

31

32

Brrunciienne BeposiTHOCTEN
COOBITUY C MPUMEHEHHEM (POPMYIT
U TpayUuecKuX METO/I0B
(koopauHaTHAas TIpsiMasi, IEPEBO,
auarpamma Ditepa)

IToBTOpeHue, 0600IIEHNE U
CUCTEMaTHU3aIlMs 3HAHUM.
City4aiiHple BEJIMYMHBI U

pacinpcaciCHuAa

IToBTOpeHue, 0600IICHNE U
cucTeMaTu3allis 3HaHUI.
CityyaiiHbple BEJIMYUHBI U

pacrpeeneHus

IToBTOpenue, 0600IICHNE U
cUCTeMaTHu3alysl 3HaHUH.
MareMaTudeckoe 0K1JaHnue

CIIy4YalHOW BEJIMYMHBI

IToBTOpeHue, 0600IIeHNE U

cUCcTeMaTHu3alysl 3HaHUH.




MareMaTH4YeCcKOE 0KUIaHNE

CIIy4alHOW BEJIWYUHBI

33 HToroBast KOHTpoOJIbHAS paboTa 1
[ToBTOpEHME, 000OIICHIE U

34 1
cucTeMaTH3alus 3HaHU

OBUIEE KOJIMYECTBO YACOB IT10 2

[TPOI PAMME




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTeMaTHYECKOTO aHanu3a, reomerpusi, 10
kiacc/ Mopakosuda A.I'., CmuproBa M.M., O61miecTBO ¢ orpaHUYCHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

» Maremarunka: anredpa v Hadajga MaTeMaTHIECKOTO aHaImM3a, reomeTpus, 11
kiacc/ Mopakosuua A.I'., CmuproBa .M., Cemenos I1.B., O6miecTBo C

OTpaHU4YeHHON OTBETCTBEHHOCTHIO « IOl MHEMO3MNHA»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
NBan Beicoukuii: Teopus BepositHocTel. 10 knacc. 3a1aun U KOHTPOJIbHBIE
paboThI

1.bynumosuu E.A, B.A. bynsiues, 1.P. Beicoukwii u ap., O Teopun
BEPOSATHOCTEW U CTATUCTUKE B IIKOJIBHOM Kypce, MaremaTtuka B mkose, N7,
[IxonbHas npecca, 2009

2. Briconkmii 1. B., Slmenko 1. B. Tunuunpie oImMOKY B MpeNo1aBaHuN
TEOPUU BEPOSATHOCTEN U CTATUCTUKU. MaremaTuka B mkoie, Ne 5, 2014.
Marepuaisl 2-ii

MexayHapoiHOU Hay4yHOU KOH(EepeHIuN « AKTyallbHbIE MPOOJIEMbI 00yUCHUS
MaTeMaTuke U HHPpopMaTuke B 1ikoJie U Byze». MIIT'Y, okTa6ps, 2014.

3. Metoauka u TexHoJiorust ooyuenust mateMaruke. Kype neknuit [Tocobne
st By30B / [lon nayun. Pen. H.JI. Credanosoii, H.C. ITogxonoBoii. — M.:
Hpoda, 2005. — 416 c.

4.I''I.®anun, [IpenogaBanue Teopuu BEPOSITHOCTEN B 1IKoJe. MaTeMaTka B
mkoyeNe 2, 2014.
https://www:.labirint.ru/books/689167/



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xomuteknus 1udpoBbIX 00pa3oBaTeIbHBIX PeCypCcoB
http://schoolcollection.edu.ru

Poccuiickas snextponnas 1mkoja http://resh.edu.ru/subject/17

Poccuiickuii mopran oTkpeiToro oopaszoanus http://www.openet.edu.ru/
denmepabHBI HHCTUTYT NIearornaeckux uamepenuit http://www.fipi.ru/
[MopTan uHGOpMaIMOHHON TTOAACPKKH EAMHOTO rocy1apcTBEHHOTO SK3aMeHa
http://www.ege.edu.ru/

WuTepHeT-noiepikka yuntenei marematuku http://www.math.ru/

Bes marematuka B ogaom mecte http://www.allmath.ru/

OOpa3oBaTebHBIN MaTeMaTHIeCKUi cat hitp://www.exponenta.ru/

Caiit U3natenscTBa «IIpocsemenue» http://www.prosv.ru



