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MOSICHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yueOHOro Kypca «Anredpa n Havaisa MaTEMaTHUYECKOTrO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTENIHLHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

Pabouas mporpamma ydeOHOro Kypca «I'eomerpus» 6a3oBOro ypoBHS AJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaabHOTO
rOCyJIapCTBEHHOI'0 00Pa30BaTEIbHOrO CTaHAApTa CPEAHEro oOIIero oopa3oBaHus,
C Y4YéTOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHWI, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, WU TPATUIUNA POCCUUCKOTO 0OOpa3oBaHUSI.
Peanuzarus mporpaMmbsl 00€CTIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIUSIMH,
COCTaBISIONIMMH OCHOBY [IJIi CaMOpa3BUTHS M HEMPEpPHIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOLIEKYJIBTYpPHOTO, JUYHOCTHOTO W IO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTH 00YYaroIIUXCS.

PabGouass mporpamma yueOHOro Kypca «BeposiTHOCT W CTaTHUCTHKa»
0a3zoBoro ypoBHs Juisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAApCTBEHHOTO 00pa30BATEIbHOTO CTaHAApTa CPEIHErO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEeIbSIBISEMBbIX K MAaT€MaTHYECKOMY OOpa30BaHUIO, U TPAAMLIMNA POCCUHCKOTO
oOpazoBanus. Peanmmzaiusi mporpaMMbl 00OECTIEUYMBAET OBIAJCHHUE KIIFOUEBBIMU
KOMIETCHIIMSIMHA, COCTABJISIOIIMMUA OCHOBY JJII CaMOPA3BUTHS U HEMPEPHIBHOTO
o0pa30BaHMsl, LIEJTIOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO M MO3HABATEIHLHOTO
pa3BUTHUS JTMYHOCTH O0YUYaOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTH4YE€CKOrO aHAIM3a» SIBJISETCS OJAHUM U3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTapIIeld IIKOJbI, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH OOecleuynuBaeT HHCTPYMEHTaJIbHYI0 0a3zy I HM3yueHus BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalllMXCsl Ha YPOBHE, HEOOXOIUMOM JJii OCBOEHUS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAJIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.



Kypc anreOpsl 1 Hayan MaTeMaTH4E€CKOro aHajau3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICITHOTO OBJAJAEHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTHUH, TOHHUMAaHUS
OCHOBHBIX TEHJICHUIUA SKOHOMUKH W OOIIECTBEHHOW >KU3HH, IO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LIHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BAaTh UX B MOBCEAHEBHOM >KM3HU. B Toxke Bpemsi OBlafeHHE
aOCTpaKTHBIMH MW JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKLIHSAMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHUSI, UCII0JIb30BATh 0000IIEHNE U KOHKPETH3aLUI0, abCTparupoBaHue U
aHaAJIOTHI0, OPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIEHUE. B Xon1e usyueHus
anreOppl M HayaJl MaTeMaTHYEeCKOro aHajlu3a B CTaplledl IIKOJe Yydalluecs
NOJIYYalOT HOBBIM OMNBIT pPEIIEHUS MNPUKIAAHBIX 33J1a4, CaMOCTOSATEIbHOIO
NOCTPOEHUSI MAaTEMaTUYECKUX MOJIEJIEH pEaNbHbIX CUTyalluidl M HHTEpIpEeTaluu
NOJIYYCHHBIX ~ PEUICHUM, 3HAKOMATCA C  IOPUMEPAMH  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJNE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENIBHBIM IMOTEHUMAJIOM, KOTOPBIMA
peanu3yercsl Kak depe3 y4eOHBIM Marepuall, CoCOOCTBYIONMIMI (POPpMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHON AedaTenbHOCTH,
TpeOyroen CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIILHON
KOHLIEHTpAllMi BHUMAaHHS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yNbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavyajlaM MaTeMaTH4eCKOro
aHaJIn3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUSL.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YE€CKOrO aHajIl3a» BKIIOYAET
CIIEIYIOLIUE COJIEPKATEIBHO-METOAMUECKUE JIMHUKA: «YHcna M BBIYHUCICHUSY,
«Dynkuuu u - rpadpukuy, «YpaBHEHUsT W HepaBeHCTBa», «Hauana
MaTE€MaTUYeCcKoro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHH [JBYX JIET
oOyueHusi B cTapllueil 1IKoJie, €CTECTBEHHO JOMOJIHSASA JAPYr Apyra M MOCTENEHHO
HACBIIIAsCh HOBBIMM TE€MaMH M  pazaenamu. JlaHHBII Kypc  sBisieTcs
WHTErPAaTUBHBIM, TOCKOJIbBKY OOBEIUHSET B ce0e CoJepKaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIHUIUIMH: airedpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopusi MHOXkecTB U Jp. [lo Mepe Toro kak yuwamiuecs OBlafieBaloT BcE Oosee
HIMPOKUM MATEMaTUYECKUM allapaToM, y HUX MOCJIeI0BaTeNIbHO (popMupyercs u
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTeMaTHYECKyI0 MOJIeNb pealbHON
CUTyalluM, TPUMEHSTh 3HAHUSA, TMOJyYeHHbIE B Kypce «Airedpa W Hauana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOM 3aJ1a4uM, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

CopepxarenpHO-MeTOAMYECKasl JIMHUA «YUuCia M BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YUCEN, KOTOPOE ObLIO



HA4YaTO B OCHOBHOHM Ikojie. B crapmieil mikosne oco0oe BHUMAHHE YAENSETCS
(GOpMUPOBAHUIO TPOYHBIX BBHIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIONb30BAaHUE PA3NMUYHBIX (OPM 3amucH JACHCTBUTENBHOTO YHCTIA, YMEHHUE
pallMOHAJIBHO BBINOIHATE JEHCTBHS C HUMH, J€JIaTh IPUKHUIKY, OLIEHHUBATH
pesynbrar. OOyyarouiyecs: NOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYHMCICHUM,
BBITIOJIHCHUS JIEWCTBHM C 4YWCIaMU, 3allUCAaHHBIMA B CTaHIapTHOU (opme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuansa «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS Ha IMPOTSHDKEHHM BCETO
oOyueHusi B CTaplield IIKOJE, IOCKOJIbKY B KaXJOM pazJliele MpOorpaMMbl
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMA METOAAMHM PELICHUs LENbIX, PAlWOHAJIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMUUECKUX W  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucreM. [loirydeHHbIe yMEHU UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ NOMONIbIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/ad W 3a/1ad Ha
HaxXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HadeHUud (QyHkouu. JlanHas
collep>KaTelibHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpOBaHUE YMEHUUN
BBINIOJIHATh Pacy€Thl Mo (opmyrnaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpKalMX CTENEHU U JiorapuMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJWUT  JAJbHEWINEE  Pa3BUTHE  AJNTOPUTMHYECKOTO U
aOCTPAaKTHOIO MBIIIEHUST YyYaluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxaeHuil, paboOTl €  CHMBOJBHBIMH  (opMamMH, MPEACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBeHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HHCTPYMEHTBI JJIsi pELICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a71a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
IIEPEIIETACTCs C APYTUMH JIMHUAMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEN0BATENBHOCTh W3YUYEHHUS MaTrepuaa. N3yuenne CTEIEHHOMU,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMN, UX CBOMCTB
U rpadMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTHX YUEOHBIX
IIPEAMETOB U PEaIbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMaTUYECKUM aHAIM30M,
TaK U C pEHIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OonblIoe BHHUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, MCCIENOBATh TMOJyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepkaTeNbHON JIMHUN HAIEJIeH Ha Pa3BUTHE YMEHUI
YU HaBBIKOB, II03BOJIIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIMYMHAMU B
paznu4HOi dopme: aHATUTHIECKOW, Tpaduueckoi M ciaoBecHOW. Ero msyuenue



CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMUYECKOTO MBINIICHUS, CIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3AIINH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHast nuHus «Hadama MareMaTwdeckoro aHaim3ay TMO3BOJISIET
CYIIECTBEHHO PACIHIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK W MPHUKIAJHBIX 3a/1ad,
JOCTYIHBIX OO0YYAIOMIMMCSI, Y KOTOPBIX MOSBIISETCSI BO3MOXXHOCTh UCCIIEIOBATh U
CTpouTh Tpaduku (QYHKIUH, oOmNpenensITh WX HAWOONbIINE W HANMEHBIIHNE
3HAYCHUS, BBIYUCIITH TUIOMAAn (Guryp m oObEMBI TE, HAXOAWTh CKOPOCTH H
yCKOpeHHus1 TporieccoB. JlaHHas conepkareibHas JMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOSHHUS MaTeMaTHYeCKMX MOJENEH peambHBIX CHUTYalluH,
HAXOXKJICHUS HAWIYYIIEro PEIICHHS B MPHUKIAIHBIX, B TOM YHCIIC COIMAIBHO-
IKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajIu3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaTBHO-IOTHUECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclO3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHKM B HayKe, TEXHHUKe U HckycctBe. OOydaromuecs Y3HAIOT O
BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, ¥ UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas IMHUSA «MHOXKeCTBa U JIOTUKA» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTaM  TEOpUM  MHOXKECTB.  Te€OpeTHKO-MHOKECTBEHHbBIC
MPE/ICTABIICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIBHOM MaTeMaTHKU W Tpeaiaralor
HanOoJIee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIIONTUN BCE pa3eiabl MATCMATHKU U €€
MIPWIOKEHUH, OHH CBS3BIBAIOT Pa3HbIC MAaTEeMAaTHYECCKUE AUCITUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH HIKOJBHUKY IOHHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa m Havama MaTeMaTHYECKOTO aHalM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOTO MOJCIUPOBAHUS, KOTOPBHIC IPU3BAHBI
chopMHpPOBATh HABBIKU MTOCTPOEHUSI MOJICNICH peabHbIX CUTYAIlUi, UCCIICTOBAHMS
TUX MOJENIe C MOMOIIBIO ammapara aiareOpbl ¥ MaTeMaTHYeCKOro aHalu3a U
WHTEPIPETAIUNA TIOJYUYCHHBIX PE3yNbTaToB. Takue 3ajaHusl BIUICTCHBI B Ka)KIbIH
U3 pa3/eNioB MPOrPaMMBbI, TOCKOJIBKY BECh MaTepUal Kypca IHUPOKO HCIONb3yeTCs
JUTSL peIIeHUs TIPUKIAIHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3a7ad
y4daiuecs pa3BUBAIOT HAOIIOJATENIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAIOTHIO, 0000IATh M KOHKPETH3UPOBATH
npobiemy. JleaTeapHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS IMPUKIIATHBIX
3aJa4 OPraHM3yeTCs B MPOIECCe M3YUCHHUs BCEX TeM Kypca «Anrebpa w Hayana
MaTEMaTUYeCKOTo aHaln3ay. BaxHOCTh yueOHOrO Kypca T€OMETpUH Ha YPOBHE
cpemHero oOmiero oOpa3oBaHUs OOYCJIOBJIEHA TMPAKTHUYECKOW 3HAYMMOCTBHIO
METaNpeMETHBIX W TMPEIMETHBIX pe3yJIbTaTOB OOY4YEHUS TEeOMETpUH B
HalpaBJICHUM  JIMYHOCTHOTO  pasBUTHSA  oOydaromuxcs,  (GopMupoBaHUs



GyHKIIMOHATBFHOM MAaTeMaTHYEeCKOW TPaMOTHOCTH, W3YYEHUS IPYTHUX YICOHBIX
auciuIUInH. Pa3BuTre y o0ydarommxcs IpaBWIbHBIX MPEACTABICHUN O CYITHOCTH
U TIPOMCXOXKJECHUU TEOMETPUUYECKUX aOCTpPaKIMii, COOTHOIIEHWH PEAIbHOTO W
UJICATbHOI0, XapaKTepe OTpPaXKEHUs MaTEMaTUYECKONM HAyKOW SIBICHUUA U
MPOLIECCOB pEaTbHOTO MHUpPA, MECT€ TIE€OMETPUM B CHUCTEME HAyK U POJHU
MaTEMaTUYECKOTO MOJCIUPOBAaHUS B HAyYHOM TIO3HAHWU W B MPAKTHUKE
CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS YYAIIMXCS, a TaKKE
KaueCTB MBIIIUICHUSI, HEOOXOAUMBIX I aJJaliTalldd B COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBAsieTCS OJAHUM U3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TakK Kak oOOeCrneYyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOUW HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MebIUIeHHE, (HOPMUPYEMOE TPH HM3YYCHHH OO0yUYarOIIMMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ peLICHUs TEOMETPUYECKUX 3ajJayd, YMEHHE BBIJBUTaTh U ONPOBEpPrarh
THUTIOTE3bI HETOCPEACTBEHHO HWCIOIL3YIOTCS MPU PENICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIICCTBEHHYIO POJIb BO
BCEX 00]acTsIX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIuaibHOro ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENIHOTO TO3HAHUS W AKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH.  OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHSAET pa3Hble BUABI Y4EOHOM U TPYIOBOM JE€ATEIBLHOCTH,
SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYaroOIIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINIIEHUS — CYIICCTBEHHOTO KOMITOHEHTa B
MOITOTOBKE K MPAKTHUYECKON ACATEIHPHOCTH 1T0 MHOTUM HaIIPaBICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — 001eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs U
WCMOJIb30BaHUA CHCTEMATUYECKUX TIEOMETPUYECKMX 3HAHMM W JEHUCTBUM,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEITHOTO MPOIO0JDKEHUS 00pa30BaHMsI
MO CTIEIHAIIBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM T€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcsl CPEIHEH IIKOJBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyIHCHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHYECKHUE YMEHHUSI, CBSI3aHHBIC
co crnenuPuKoil TEOMETPUH ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh U3YyUUTh T€OMETPHUIO OoJiee



riyOOKO, €clnM B JaJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre 1eMr OCBOCHHUS MPOrpaMMbl OOECIIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIUX 3ajay. [IlpuopureTHbIMU 3aJayaMH  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax sBisitoTcs:

e (GopMUpOBaHHE TPEACTABICHUA O TEOMETPUM KaK 4YacTH MHPOBOH

KyJbTYPBI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (¢dopMUpOBaHHE TPEJICTABICHUS O MHOTOTPAaHHUKAX M TeJaX BpallleHUs
KAaK O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJENAX, MO3BOJIIOMINX ONUCHIBATH
U U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOIIEr0 MUPA;

e (opmupoBaHHEe yMEHHS pacro3HaBaTh Ha YepTexKax, MOJAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHUS 33]a4 Ha MOCTPOCHUSI Ha U300paKEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE€ YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMH O
MHOTOIPAaHHHUKAX M TeJaX BPALLECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHHE  QITOPUTMAMH  PEIICHHS  OCHOBHBIX  THIIOB  3a]ady;
¢bopMUpOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
pacCyXJI€HHs B XOJI€ PELICHUs CTEPEOMETPUYECKHMX 3aJad M 3a1ad ¢
IIPaKTUYECKUM COAEP/KaHUEM;

® pa3BUTHE MHTEJIEKTYaJIbHbIX U TBOPYECKUX  CIOCOOHOCTEH
oOy4Jarommxcs, IO3HaBaTEIbHOM  aKTUBHOCTH,  HCCIEA0BATEIIbCKUX
YMEHUM, KpUTUIYHOCTU MBIIUICHUS;

e (dopmupoBanue GyHKIIMOHATBHON IrPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE PACHO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBbIX >KU3HEHHBIX
CUTyallUsX W MPU U3YYEHUU APYTUX YUYCOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBaTh KX Ha S3bIKE
TE€OMETPUU U CO3/1aBaTh FEOMETPUUECKUE MOJIEIN, IPUMEHSATh OCBOCHHBIN
F€OMETPUYECKUIM amnmapar [Jis pEeleHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTrpaMMbl SBIISIETCSl BKIIOUEHUE B KYpC
CTEpEOMETpUM B Hayalle ero Hu3y4yeHus 3aJay, pellaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpeleIEHHBIM 00pa30M OpraHM30BaHHAas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIILICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOILECCOB, MOTUBUPYET K
JAIbHEUIIEMY U3YUYECHUIO MIPEAMETA.

[IpeanoureHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-



IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYallUXCs B KypCce€ CTEPEOMETPUM MPOBOJMUTCS 3a CYET pelIeHus 3a7ad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Ja4 Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME OOpa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €T0 HCXOJAHOIO COAECPKAHUA.

OcHOBHBIE cozepxaTenbHble JIUHUKM Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsMble U TUNIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl ¥ KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacupenenssercs He TOJNBKO II0 COJAEP)KATENbHBIM JIMHHMSIM, HO M IO ToJaM
oOy4YeHHs Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus.

Copepxanrne 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM DPE3YJIbTaTaM
OCBOEHHUSI pabodeil mporpaMmsbl, pacHpeldeNéHHbBIM 10 ToAaM oOO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCA, pACIIUpSAi U
yriayousist €€, o0pa3ysi IpOYHblE MHOKECTBEHHBIE CBSI3U.

VY4eOHbIil Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mmikoJyibl. Kypc mpenHasHadueH 1uisi opMUpoOBaHUS Yy OOy4aronIuxcs
CTaTUCTUYECKOW KyYJBTYpbl M IIOHUMaHHsS POJM TEOPUU BEPOSTHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA Uil MU3y4eHUsl CIy4yallHbIX COOBITHM, BEJIUYUH U
npoueccoB. Ilpu u3ydeHun kypca oOoramarorcs HpeACTaBICHUS Yy4alluxcs O
METO/IaX MCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAUUMOCTH
¥ OOIIHOCTM MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJIeHO Ha 3aKpEIUICHWE 3HAHWM, NOJYYEHHBIX IIPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE NMPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMU Ha BaXKHBIX TPUMEpaxX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMU ILIEJISIMH B CTPYKType yueOHOro Kypca
«BeposTHOCT M CTaTUCTUKA» CpEeAHEW IIKOJbl Ha 0a30BOM YPOBHE BBIJICICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID».

BaxxHyro d4acTb Kypca 3aHMMaeT H3y4YE€HHE T[EOMETPUYECKOro |
OMHOMHUAJBHOTO paclpeesieHuil 1 3HAKOMCTBO C MX HENPEPbIBHBIMU aHAJIOTaMU
— IIOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.



Conmepxxanne nuHuM «CrydaiiHble COOBITUS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 17151 ()OPMHUPOBAHUS TPEACTABICHUI O PACHpPEEICHUN BEPOSITHOCTEH
MEXy 3HAUCHUSAMU CIIyYalHBIX BEJUYMH, a TAaKKE 3Ta JIMHUSA HE0OXOoauMa Kak
0a3a [ M3ydyeHUs 3aKOHa OOJbIIKMX Yucel — (YyHIAaMEHTAIbHOIO 3aKOHa,
JNEHCTBYIOLIETO B MpHUpPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. CaMm 3akoH OOJIBIIMX YHCEN Ipeaaraercs B 03HAKOMUTEIbHON
dbopMe ¢ MUHUMAaNBHBIM HUCIIOJIb30BAHUEM MAaTEMaTHUECKOTO (hopMamnu3Ma.

Templ, CBSi3aHHBIE C  HENPEPBIBHBIMU  CIyYallHBIMH  BEJIMYUHAMU,
aKLIEHTUPYIOT BHUMAaHHME IIKOJIbHUKOB HAa OINMCAaHUM M W3YyYECHHH CIIyYalHBIX
SBJICHUN C MOMOILBIO HENpPEphIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
ITOKA3aTEJIbHOMY M HOPMAJIIBHOMY PaCHpENENICHUsM, IPU TOM MPEANOIaracTcs
O3HAKOMMTEIIPHOE M3y4eHHE MaTepuana 0e3 J0Ka3aTelIbCTB IMPUMEHIEMBIX
(dakToB.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIJTAHE
B yueGHOM MJ1aHe Ha U3y4eHHE Kypca anreOphbl 1 Hayall MaTeMaTHYeCKOTo aHalln3a Ha 6a30BOM
ypoBHE O0TBOJIUTCA 2 yaca B Henento B 10 kimacce u 3 vaca B Henento B 11 kiacce, Bcero 3a JiBa
roja ooyuyenus — 170 gacos.
Ha u3yuenue reomerpuun otBoauTCs 2 yaca B Hepenmto B 10 kiacce u 1 yac B Henemio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.
Ha HN3YUCHHUC KypcCa «BepOHTHOCTB U CTAaTUCTHUKA» HaA 6a3OBOM YPOBHC OTBOJUTCA

l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'0JJa O6y‘I€HI/ISI, Bcero 68 y‘le6HI>IX qacCoB.



COILEPKAHUE YYEBHOI'O KYPCA
Aareopa 10 KITIACC

Yuciaa v BBIYMCICHUSA

Panmonansabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEYHBIE  TepHoguYeckhue  ApoOu.  ApudMeTHYeCKHe  Omepaluu  C
palMOHAIbHBIMU YK CIIAMU, IPE0Opa30BaHUs YUCIOBBIX BhIpakeHUl. [I[pumeHenue
IpoOelt U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOM KU3HH.

JelicTBuTenpHble 4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue ormepanud ¢ JeWCTBUTEIbHBIMU 4YuciIamu. [IpubmmkEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenmenb ¢ 1menbiM  mokaszarteneM. CranmaptHas (Qopma  3ammcu
NehcTBUTENBbHOTO  uucna. Mcmonp3oBanue moaxojsimieid  (GOpMbl  3alKCH
JIEVUCTBUTENBHBIX YHCEN i1 PEIICHUS NPAKTUYECKUX 3aJlad U MPEACTaBICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWcTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. APKCHHYC, ApKKOCHHYC,
aApPKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEeHHE, KOpPEHb ypaBHEHUA. HepaBEeHCTBO, pellleHWE HEpPaBEHCTBA.
MeTton nHTEpBaJIOB.

Pemmenue niensix v 1poOHO-pAIIMOHATEHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3aJad
W 3a]1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKHU U PEATbHOU KU3HH.

DOyHKUMH U TPaPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qyskium.
[TpomexxyTku 3HAaKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennast GyHKIHS ¢ HATYypaldbHBIM U IEJIBIM TOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS n-OW CTENEHHU.

Tpuronomerpuueckasi OKPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKIINAN YUCIIOBOTO apTyMEHTA.



Hauaja MmaTeMaTH4ecKOro aHajan3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE ITOCIEIOBATSIBHOCTH.

Apudmerrnueckas 1 reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromast
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronbs3oBaHue mporpeccuu st
pelIeHus peajbHbIX 3a]1a4 MPUKIIAHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Jiliepa—BenHa.
[IppuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi ONMCAaHUs pPEAbHBIX
IPOLIECCOB U SIBJICHUI, IPU PELIEHUHN 33]1a4 U3 IPYTHX y4EOHBIX PEIMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, J0KA3aTEIbCTBO.

Auareopa 11 KJTACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrerneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudwm yucna. [lecaiTuuHbIe U HATYypATBHBIE JIOTApU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[TpeoOpa3oBaHre BBIpRKEHUN, COAEpXKAIIMX CTEHNEHH C palUOHaJIbHBIM
IIOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX 00JlacTeid HayKu WU pealbHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyuknus.  I[lepuonunueckne  ¢Gynkuuud. [IpomMexyTku  MOHOTOHHOCTH
byHkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee U HauMeHbIIee
3HaYeHHe (PYHKIHUU HA TIPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOMCTBA U TpaUKH.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI pelICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 33Jad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHbie  dJeMEHTApHBIX  (QYHKUUHA.  DOpMysbl  HAXOXKACHUS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnE NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dIlEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpasnas. Tabauia nepBooOpasHbIx.MIHTErpas, ero reoMeTpu4ecKuii u
dbusnueckuit cmpici. Berurcienue narerpana no ¢gopmyne Herorona—Jleitbnuiia.

I'eomerpus 10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKaroIIHecs,
napajulelibHble M CKpelmmBaronmecs npsmble. [lapamensHOCTh NpsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIbHBIE IpPsAMBIE B  MPOCTPAHCTBE;
[IapajuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTh NMPAMOU U IUIOCKOCTH. YTIIBI C
COHAIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAYy MNPSMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTH MIJIOCKOCTEM: napaiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [IpocTteiiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; NoCTPOCHUE CEYSHUH.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE NIPSMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W MEPIECHAUKYISIPHBIE K IIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IMPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHMHBIM Yroa JBYIPaHHOIO  yIJIa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.



[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  MNEPHEHIUKYISIPHOCTA  JIBYX
I0CKoCcTer. Teopema o TpEX NepHEeHIUKYIIsIpax.

MHororpaHHuKHU

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIIMYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpaHHuka. [Ipusma: n-yronapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAaKJIOHHAs MPU3MBI; OOKOBas U
MoJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuga, TPaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U TIOJIHASL TOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yced€HHas MnupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuibl. lIpaBuibHbIe
MHOTOTPAHHUKU: MOHATHE MPABUILHOIO MHOTOIpAaHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs THpPaMUJia, NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIbHBIN
terpa’ap; KkyO. IlpencraBiieHne O TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHaaX, NapajuieNenuneaax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.

Bbluncienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOWM MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL
[Inomanas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOM MMUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/IbI, IPU3MBI.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

I'eomerpus 11 KJIACC

Tesia Bpamenus

[y apuyeckas MMOBEPXHOCTH, obOpazyrorue IWJINHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEPXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAh OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepXHOCTH. KOHyC: OCHOBaHUWE 1 BEpIIMHA, 00pa3yroIasi
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasyroIue U BbICOTa; OCHOBAHMS U OOKOBAst IOBEPXHOCTb.

Chepa u map: 1meHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHuoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
IJI0IIaIb CEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.



KoMmOunanuu Ten BpalieHuss W MHOTOTPAHHHKOB. MHOIOTpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpAILCHHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
IPsIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u miomaab chepsl.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJUIebHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KoHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJIAIEE Yepe3 BEPIIUHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha I0CKOCTH U B TpocTpaHCcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX  C
IIPUMEHEHUEM TIpaBWJI JACUCTBUM C BekTopamu. I[IpsMoyrospHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YToil MeEkay Bekropamu. CKalgpHOE MPOU3BEIECHUE BEKTOPOB.
BrluncneHne yrioB MexIy MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM
METOJI PHU PEIIEHNH T€OMETPUUYECKUX 3a/1a4
.10 KITACC

[IpencraBneHne MOaHHBIX C TOMOILIBIO Tabmuu u guarpamm. Cpennee
apupmMeTnyecKkoe, MeauaHa, HauOoJsblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCHS M CTAHJIapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CTy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coObITHS (MCX0Jbl). BeposSTHOCTH ClydaitHOTO COOBITHSA. Bau30CcTh 4acTOTHI M
BEpOSITHOCTH ~ coObITu.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU  COOBITUAMH.  BeposTHOCTM  COOBITMII B ONBITaX C
PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jluarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHE BEPOSATHOCTEH. JlepeBO CiydamHOro
sKcriepuMenTa. @opMyiia MoTHOM BeposTHOCTH. HezaBucumbie COOBITHS.

KomMOunaropnoe npaBuio ymHoxxkenus. IlepecranoBku u ¢akropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydailHbli ONBIT (MCHIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanug. Cepusi HE3aBUCUMBIX HCOBITaHUW 10 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.



CnyuvaiiHas  BenuuuHa. Pacrnpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenus. llpumepsl pacnpeneneHuii, B TOM YHUCIE, T€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTHKM  CIYYaWHBIX BEIMYMH: MATEMAaTHYECKOE
OKMJIAHUE, IHUCIIEPCHsI W CTAaHJApTHOE OTKJIOHEHHWE. [Ipumepsl npuMeEeHEeHHs
MAaTeMaTUYECKOTO OXKUIAHUsI, B TOM YHUCIE B 3aJa4aX W3 NOBCEIHEBHOW JKHU3HU.
Marematnyeckoe oxugaHue OMHAPHOW ClIy4yalHOM BelIW4YuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIyYallHbIX BEJIMYMH. MaremMaTU4ecKoe OXUJAHUE U
JUCTIEPCUsl TEOMETPUYECKOT0 U OMHOMHUAIBHOIO paclpeaesieHui.

3akoH OOJIBIIMX 4YHUCEI MU €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Bb100poYHBIN METO/1 MCCTEA0BAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIIy4yalHbIX BenWuuH. [loHATHME O TIOTHOCTH
pacrpeneneHus. 3a1adn, NPUBOASIINE K HOPMAJIbHOMY pacrpeneneHuro. [lonarue
O HOPMAJIBHOM PaCIpEEICHUN.

IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro mnpeamera «MaremaTuka» JOJDKHO 0O0O€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUUYHOCTHBIX,
MeTanpeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUsS MPOrpaMMbl Yy4eOHOIrO MpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnuranue:

Cc(OPMUPOBAHHOCTHIO T'PAKTAHCKON MO3UIIUN 00YUYaIOLIErocsi Kak akTUBHOI'O
U OTBETCTBEHHOIO YJ€Ha POCCUHWCKOro OOLIeCTBa, MpPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKON UJICHTUYHOCTU, YBAKECHUS K
MIPOIIUIOMY M HACTOSIIIIEMY POCCUMCKOW MAaTEMATHKH, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MaT€MaTUYECKOW IIKOJIbI,
K HCIOJIb30BAaHUIO ATHX JOCTH)KCHMH B APYTUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:



OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO IOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyaylIETo.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ady, peLIeHnH, paccyXIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIlEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Dusnyeckoe BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHSI TMPUMEHSATH MaTeMaTH4YeCKUEe 3HaHUS B
MHTEpecax 30pOBOro M 06e30macHOoro o0pas3a »KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nUecKoro
COBEPUICHCTBOBAHUS, npu 3aHATUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
NEeSATEIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oOBaHUIO W
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYCCKON KYJIbTYpbl, MOHUMAaHHEM BIIHSHUS
COIMAITBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX TMpooJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM JJIS pelieHus 3aaad B
00JIaCTH  OKpY’)KaroIel cpeapl, IUTAaHUPOBAHMSI ITOCTYITIKOB W OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYCCKOW ACSITCIBHOCTH, JTaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS [MBUIN3AINW, OBJAIACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKkTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
O0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCEUIMU.
1) Vnueepcanvnvie  no3znaeamenvHvle  Oeticmesus, obecneyusaiom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00YyUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYJCalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCe008ameNbCKUX onepayull, yMeHut pabomamso ¢ uHgopmayueti).
ba3oBrie ornueckue AeuCTBUSA:
® BBIBJSATH U XapaKTEpPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUH MEXAYy MOHATUAMU;, (OPMYIUPOBATH
ONpENeNICHUs]  TMOHSTUH; yCTaHABIMBaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(pUKalmy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;

® BOCIpPUHUMATH, (OpPMYyIUpPOBaTH U  MPEOOPa30OBbIBATH  CYXKJICHHUS:
YTBEPAUTEIIbHBIE U OTpHUIIATEIbHBIC, €AMHUYHbIC, YAaCTHBIE U OOIIHE;
YCIIOBHBIE;

® BBIIBISATH  MATEMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpOTUBOpEeUrss B (pakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX;
npejiarath  KpUTEpUM  JUIsl  BBISBJICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e JleNlaTh BBIBOJbI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

® [POBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJAEHUM (MPsSIMbIE U OT MPOTHUBHOTO), BHICTPAaUBaTh apryMEHTAIIHIO,
MPUBOJUTH TPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBO/IbI;

® BBIOMpPATH CIOCOO perieHust yueOHOM 3ajauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BBIOUpATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble nccnenoBarenbCckue 1eHCTBUS:

® ICMOJIb30BaTh BOMPOCHI KaK HMCCJIEIOBATEIILCKUM MHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NpoOIemy,
yCTaHaBJIMBAaTh HWCKOMOE U  JaHHoe, (HOpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHI0, MHEHUE;

® [POBOJUTH CaMOCTOSITEJILHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,

UCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTH4E€CKOTO



00BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, POIIECCaAMU;

® CaMOCTOSITEIIBHO (OPMYITHPOBATH OOOOIICHHS M BBIBOJBI IO PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHHUS, WCCIEAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

® [IPOTHO3MPOBATH BO3MOKHOE pa3BUTHE IMpOIECcca, a TaKXKE BBIJIBUTATh
MIPETIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

PaGoTa ¢ nuadopmanueii:

® BBISBIATH ACPUITUTEI MHPOPMALNU, TAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI PEILICHUS 3a]1auu;

e BpIOMpaTh HHGPOPMAIIMIO U3  HCTOYHMKOB  PA3JIMYHBIX  THUIIOB,
aHaJU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

® CTPYKTYpUPOBaTh MH(POpPMAIIUIO, MPEJACTABIATH €€ B pa3IUyHbIX (opmax,
WLTIOCTPUPOBATH TpaUueCcKH;

® OIICHUBATH HaAEKHOCTD uHpopMaru 10 CaMOCTOSITEIBHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanvuvie KOMMyHUKamueHble Oelicméus,  o0becneuusaom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUUXCAL.

OOmenue:

® BOCOpPUHUMATH U (QOPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUH C
YCJIOBUSIMHM U HEJISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJIy peIIeHUs 3a1a9i, KOMMECHTHPOBATh MTOJTYYEHHBIN PE3yiIbTaT;

® B XOJIe 0OCYXXJICHHS 3a1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK1aeMOU TEMBI,
npoOJIeMbl, peraeMon 3aJauu, BRICKa3bIBaTh HUJICH, HAIICJICHHBIC HA TIOUCK
pElIEHUs; COMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMU JIPYyTUX
YYaCTHUKOB JUajora, OOHapy>KUBaTh pa3iMuMe U CXOACTBO TMO3UIIMI; B
KOPPEKTHOU popme GopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS,

® TMPEACTABISATH  PE3yJNbTaThl  pEIICHHs  3aJayd,  OKCIIEPUMEHTa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.
CoTpyaHUYECTBO:

e [OHMMATh W  HCIOJH30BAaTh  MPEUMYIIECTBA  KOMaHIHOW M
WHIUBUTyaJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a1a4; IPHHUMAThH 11CJTh
COBMECTHOM JESATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, T0rOBapUBaThHCS, 00CYKIAaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;



® Y4YacTBOBATh B IPYIIOBBIX opMax paboThl (00CyxIeHUsI, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(OpMyYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

3) Yhueepcanvnvie  pecynamueHble oeticmeus, obecneyusarom
Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, AJITOPUTM PELICHUS 33Ja4M, BBIOUPATh CIOCO0 pEIIeHHUs C
y4€TOM HMEIOLUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEICHUH ¢ Y4ETOM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIb:

e BIAJETh HAaBbIKAMU TI03HABATEIbHON pe(diIeKcMH KaK OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAQJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipolecca H
pe3yibTaTa peleHUss MaTeMaTHYECKO 3a/1a4u;

® [pEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpPH PEIICHUH
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pe3yibTaTa LEId U YCIOBUSAM, OOBACHATH
IPUYHHBl JTOCTMIKEHUS WIM HEJOCTH)KECHHS PE3YNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHEr0o O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CJIEIYIOLUX MPEIMETHBIX 00pa30BaTEbHBIX PE3YIbTaTOB:

10 KIIACC

Yucaa v BIYMCICHUA

OnepupoBaTh TMOHATUSIMH: PAIMOHATLHOE U JIEWCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BeImonHATE  apudMETHYECKHE  Olepalid ¢ palMOHAIBHBIMH |
JEHCTBUTEILHBIMU YHUCIIAMH.

BrImonHITh TPUOIMKEHHBIE BRIYUCICHHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJbIM IOKAa3aTesieM; CTaHJIapTHAs
dbopma 3amMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
WCITOJIH30BATh MOAXOASIIYI0 (hOpPMY 3aIMCH IEUCTBUTEIIBHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPEJCTaBICHUS JaHHBIX.



OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC M TAaHT€HC MPOU3BOJIBHOIO YIJIA;
MCIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OmnepupoBaTh MNOHATUSAMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO; LENOE,
palMoOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUYECKUE YPABHEHUSI.

BemonuaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LEJbIX, PALHOHAIBHBIX U
VPpaLMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUJI PELICHUS MATEMAaTUYECKUX 3a]a4
¥ 3a71a4 U3 pa3IMYHBIX 001acTel HAyKH U pealibHOM KU3HU.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDOKEHMSI, YpPaBHEHMs, HEPABEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa aiareopsbl.

DOyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (QYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEJENECHUs] U MHOXKECTBO 3HA4YeHM (PyHKIuU, Trpaduk (yHKIHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmnepupoBaTh NOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIUH, HYJIU
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

Crpoutb M yuTaTh TpaduKu JUHEHHON (PYHKIMU, KBAAPATUYHON (DPYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTeJIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana maTeMaTH4ecKoOro aHajmsa

OnepupoBaTh MOHATUSMHU: MOCJIENOBATEIBLHOCTh, apumeTHyeckKas U
reOMETPUYECKast IPOTrPECCUMU.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBalollasi TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATEIbHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEILHOCTEN U MPOTPECCUN IS PEIICHUS
peanbHbIX 3a]a4 PUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONIEPAIlUU HaJl MHOXKECTBAMHU.



Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONMCAHUsA
peallbHbIX MPOLECCOB M SABICHUHM, MPU PELICHUH 33aJad U3 APYTHX y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSTHUSAMH: ONpEeNeNieHne,  TEopema, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSMHU: HATypaJIbHOE, LEJIOE YHCIO; HCHOJIb30BATh
MPU3HAKH JIEJIMMOCTH IIEBIX YUCEI, PA3JI0OKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OmnepupoBaTh MOHATUAMHU: JOrapudM UKca, ACCITUYHBIE U HATypalbHbBIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I HIpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONEPUPOBATh MOHATUSAMM: ITOKA3ATEIBHOE YpPAaBHEHHE W HEPABEHCTBO; peElIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHU U HEPABEHCTB.

BemonHsaTe mnpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKallUX JOorapuQmsl;
ONEpPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI TIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpocTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
VCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH IS pELICHUS IPAKTUYECKUX 3a7a4.

Haxoaute peuieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEHW PallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallUM Ha $S3bIKE alreOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33JayH,
UCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTIOJIb30BAaHUEM arapara ajareopsbl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [NepuoAnYecKass  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIenoBaHus (PYHKITUH, 3aJaHHON TpaduKoM.

OnepupoBaTh MOHATUAMU: TpadUKU TMOKA3aTENbHOM, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (YHKUUN; N300paxaTh UX Ha KOOPAMHATHOW MIOCKOCTH U
WCIIOJIb30BaTh ISl PEIICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPIMHATHOM TIJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y UCIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBI JINHEWHBIX YPAaBHEHUN.



Hcnons3oBath rpaduku (QyHKUMA IS HKCCIENOBAHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCLUIUIMH.

Havana maTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIMS; IPOU3BOAHAS (QYHKIUY;
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBIC MPOU3BOAHOM JJIsl PEIIECHUS
3ajad.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUI, BBIYUCIISATH IPOU3BOHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEIOBAHMS K IOCTPOEHUIO Ipa(uKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEr0 PELIEHUs B
NPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATHSAMHU: TIepBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMEeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxonute nepBooOpa3HbIe 3JE€MEHTApHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no ¢popmyne HeroTona—JIelOnuna.

PemaTte npukiiagHeie 3aJaud, B TOM YHUCIE COLMAIIBHO-d’KOHOMHYECKOTO U
($u3NYECKOT0 XapaKTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.

I'eomerpus 10 KJIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAs, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUIMU: NAPAUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JIBYTPaHHBIA yTOj, FPaHd ABYTPAHHOTO YIJa,
peOpo IBYTpaHHOTO yTja; JIMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpalycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kkiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKU; TMPAaBUIIbHbBIE
MHOTOI'PAaHHHKY; IPSIMBbIE U HAKJIIOHHBIE MPU3MBI, TapaJLICICIUIEbI).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.



Crpouth ce€Y€HUsT MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IIOCKHE YEPTEXXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

PemmaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH 0 00pasiiaM Wiu
aIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHATUTUYECKHWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH MO 00pasiiaM uiu
aIrOpUTMaM, TPUMEHSSI W3BECTHBbIC AHATUTHYECKHUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJad HA BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOIOIPAHHUKOB (MpU3MA,
nupamMyaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOUIEHUS MEXKIY
IJIOLIAASIMU TOBEPXHOCTEHN, 00BEMAaMU NTOI00OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHUSMHU: CHMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKThl il PEUICHUs] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIararoliuX HECKOJIBKO IAroB PELICHHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IppuMeHATP  MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAMTH NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TPHUMEHSITh H3yUYCHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCcKu CPOPMYIHPOBAHHON MpPOOJIEMBbl, MOJAEIUPOBATh pPEaAIbHbIE
CUTyallUM Ha A3BIKE T'E€OMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, arnmapaTa aareOpbl; pemaThb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKEHUEM F€OMETPUUYECKUX BEITUUHH.
I'eomerpus 11 KJIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, 0OO0pa3yrolue
HUIMHAPUYECKOM  TMOBEPXHOCTH;  LWJIMHIAP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3ymolire KOHMYeCKON OBEPXHOCTH, KOHYC; chepuyecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).



OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpallleHUsI.

KnaccuduimposaTs B3auMHOE pacroiosKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00BbEMBI M IUIOMIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIHMCAaHHBIM B cdepy WU
ONKCAaHHBIM OKOJO cdepsl; cdepa, BHMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpalICHUS.

BbI4HChsTE COOTHOLICHUSI MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
10/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢duryp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLICHUA.

W3BnekaTb, HWHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BBITIONHATS  JEHCTBUSA  CIOXEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIa/1at0T.

[IpumeHsTh MpaBUIIO Mapajuieaenuneaa.

OnepupoBaTh NOHATHIAMU: J1E€KAPTOBBI KOOPJIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YroJll MEXIy
BEKTOpaMH, CKAJIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHbIE
BEKTOPBHI.

HaxonuTbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJISIpHOE TMPOM3BEIEHUE, pPACKIA[bIBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensTh TeomeTpuueckue (HaKTbl il PEUICHUs] CTEPEOMETPUUECKUX
3a]1a4, MPEANOIaratolinX HECKOJIBKO IAroB PELICHHUs, €CIH YyCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiline reoMeTpuuecKue 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUN U
HAX0XkJI€HHWE FeOMETPUUYECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaM, MPUMEHsS
M3BECTHBIE METObI ITPU PELIEHUU CTAHAAPTHBIX MaTeMaTHUYECKUX 3a/1au.



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

[IpyBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONYYEHHBIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh PEaJIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE TEOMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmapaTa anreOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKUX BEIUYHH.

BepositHocth n cTatuctuka 10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefHee  apupMETHUYECKoe,  MEAMaHa,
HauOosbllIee, HAUMEHbLIEEe 3HAaU€HUE, pa3MaX MacCHBa YMCIIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OIBIT) U CIIy4dailHOe
coObITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYalHOTO OIBITA;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaxXoOJWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIy4alHBIX
HKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHSA: TMEpEeceYEeHUEe U OO0bEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCs AuarpaMMamMu Jilsiepa U GpOpMyJIoN CII0KEHUS BEPOSATHOCTEN NpHU
peleHnuy 3aaad.

OmnepupoBaTh MOHATUSIMH: YCIOBHAas BEPOSATHOCTb, HE3aBHUCHUMBIE COOBITHS;
HaxOJUTh BEPOATHOCTH C IMOMOIIBIO MPABWIA YMHOXKEHUS, C NOMOIIBIO JEpeBa
CIIy4alHOTO OIIbITA.

[TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a]1a4.

OHepI/IpOBaTB IIOHATHUAMM: HCIIBITAHHUC, HC3aBHUCHUMBIC  HCIIBITAHUA, cepusd
I/ICHBITaHHﬁ, yCIeX M HEyda4da, HAXOOUTHb BCPOATHOCTHU COOBITHH B CCPHU HC3aBUCUMBIX
UCTIBITAHUN JI0 TIEPBOTO yCIieXa; HaXOJUTh BEPOSTHOCTU COOBITUN B CEPUM HCTIBITAHUUN
bepnymu.

OnepupoBaTh MOHATUSIMU: CIydallHas BEJIIMYMHA, PACHpPENIENICHUE BEPOSTHOCTEM,
JaMarpaMma pachpe/ieeHHs.

BepositHocTh M ctatucTuka 11 KJIACC

CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUN CIy4allHOM BEJIMYMHBI 10 PACHPEIECICHUIO
HJIA C IOMOIIBIO AUarpaMm.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO O0XKHMJIAHUS; IPUBOJIUTH MPUMEPHI, KAK
MMPUMCHSCTCA MaTEMaTHYCCKOEC OXHUOaHHEC CJ'Iy‘IElfIHOfI BCIINYUHBI HaXO0IHUTb
MaTeMaTHYECKOe OKUIaHHE 110 JAHHOMY PacCIIpeIeNICHHUIO.

MMeTh npeacTaBieHNE O 3aKOHE OOJIBIINX YUCEI.

Nmetn MnNpeaACTaBJICHUEC O HOPMAJIBHOM PACIIPCACIICHUN.



TEMATHYECKOE INTAHUPOBAHHUE

Auredpa 10 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabusbie IIpakTnueckue
n/n NMPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
MHoOkecTBa PaOHAIBHBIX U https://resh.edu.ru/
1 JEUCTBUTEIILHBIX Urcen. PalmnoHambpHbIS 14 1 .
https://oge.sdamgia.ru/
YpaBHEHUS U HEPABEHCTBA
https://resh.edu.ru/
Oyukiun u rpaduku. CTeneHs ¢ HelbM
2 6 .
MoKazaTeieM https://oge.sdamgia.ru/
https://resh.edu.ru/
3 Apudmerndeckuil KOpeHb N—OH CTENEHU. 18 |
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://oge.sdamgia.ru/
Dopmysl https://resh.edu.ru/
4 OHOME .Tpuronome €CKHEe 22 1
TPUTOHOMCTPHHL. L pHTOHOMETPIHECKH https://oge.sdamgia.ru/
YpaBHEHUSA
https://resh.edu.ru/
5 II 5
0CJIEIOBATEIBLHOCTH U MPOTPECCUU https://ose.sdamgia.ru/
https://resh.edu.ru/
[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH
6 N 3 1 _
3HAaHUH https://oge.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




Auareopa 11 KIIACC

KoaungecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
CTeneHp ¢ palMoHAIbHBIM [T0KA3aTENEM. https://resh.edu.ru/
1 ITokazarensHas knus. IToka3zarennHBIE 12 1
pymiu https://oge.sdamgia.ru/
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS. https://resh.edu.ru/
2 Jlorapudmudeckue ypaBHEHUS U 12
pu¢ yp https://oge.sdamgia.ru/
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX https://resh.edu.ru/
3 rpaduku. TpuroHomeTpuyeckue 9 1 https://oge.sdamgia.ru/
HEpPaBEHCTBA
https://resh.edu.ru/
4 IIpousBognas. IlpumMeHenne Mpou3BOIHOM 24 1
P A p p A https://oge.sdamgia.ru/
https://resh.edu.ru/
5 WnaTerpan u ero npuMeHEHUS 9
P P https://oge.sdamgia.ru/
https://resh.edu.ru/
6 CucreMbl ypaBHEHU 12 1
yp https://oge.sdamgia.ru/
https://resh.edu.ru/
7 HatypanbHble u 1ienble uncia 6

https://oge.sdamgia.ru/




[ToBTOpeHmEe, 06001IEHNE, CUCTEMATH3AIUS

https://oge.sdamgia.ru/

8 1 2
3HaHUHN 8 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
I'eomerpus 10 KJIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IlpakTnueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 BBeneHue B cTepeoMeTpuio 10 https://oge.sdamgia.ru/
) IIpsiMBIE U TUIOCKOCTU B MIPOCTPAHCTBE. 12 | https://resh.edu.ru/
[TapanminenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 2 https://oge.sdamgia.ru/
IIJI0CKOCTEN

4 VYTIubl MeXAy NPSAMBIMU U IUIOCKOCTSMHU 10 1 https://resh.edu.ru/
5 MHoOrorpaHHuKH 11 1 https://oge.sdamgia.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/
7 T[ToBTOpEHME: CeUeHHs, PACCTOSHHS U YITIbI 4 1 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




I'eomerpus 11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3ie/ioB H TeM Kontpoabnubie IIpakTuyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMalI padoThI padoThI
pecypcsl
Tena Bpammenus 12 https://resh.edu.ru/
O6EMBL Te 5 1 https://resh.edu.ru/
Bexkrops! u https://resh.edu.ru/
KOOPJMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHue, https://resh.edu.ru/
000011IeHNE, 7 |
cUCTEeMaTH3aIus
3HAHUU
OBUIEE
KOJIMYECTBO
34 3 0
YACOBIIO
I[TPOI'PAMME
BepositHocTh u cTratuctuka 10 KJNTACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3esioB U TeM Bcer  Konrtpoabnel  IIpakruyeckn
o0pa3oBaTe/ibHbIE
n NporpamMmbl 0 e padoThl e padoThI
pecypcnl
IIpencraBnenue https://oge.sdamgia.r
JAHHBIX U 4 u/
omnucaTesbHas
CTaTUCTUKA
Crnyuaiinbie https://resh.edu.ru/
OTIBITHI M
CIIy4JaitHbIe
COOBITHS, OTIBITHI C 3 1
PaBHOBO3MO>KHBIM
U DJIEMEHTAPHBIMU
UCXO0JIaMU
Onepanuu Haj https://oge.sdamgia.r
COOBITHSIMH, 3 u/
CJIO’KEHHUE
BEPOSATHOCTEN
Y CITOBHAS https://oge.sdamgia.r
6 u/
BEPOSITHOCTb,




JIEPEBO
CIIy4aitHOTO
ombITa, hopmysa
MIOJIHOM
BEPOSATHOCTH U
HE3aBHCHUMOCTh
coObITUI

DJIEMEHTHI
KOMOWHATOPHKHU

https://resh.edu.ru/

Cepuu
[IOCJIEAOBATEIbHBI
X UCIBITAaHUH

https://oge.sdamgia.r

u/

Crny4aiinbie
BEJIMYMHEBI U
pacnpeeeHus
O06o061IEHNE U
cHCTEMaTH3aIHs
3HAHHI

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

34 2

https://resh.edu.ru/

https://oge.sdamgia.r

u/

BepositHocth n ctatuctuka 11 KJIIACC

Ne
n/
n

Koaun4yecTBO 4acoB

HaunmenoBanue
pa3aeiioB U TeM
NPOrpaMMsbI

Marematnyecko
€ OJKHJlaHue
CIly4yalHOHN
BEJTMYHHBI
Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
CIIy4aiiHOM
BEJTMYHHBI

3aKkoH 0OIbIIHUX
qucen

HenpepsiBHble
CIIy4alHbIE
BEJIMYHHBI
(pactipenenenus

Bcer
0 e padoThbl

KonTpoabHbl

IIpakTuyecku
e padoThI

DJIEeKTPOHHBIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://oge.sdamgia.ru

[

https://resh.edu.ru/

https://oge.sdamgia.ru

[

https://resh.edu.ru/




)

Hopmainsnoe
pacnpezeieHus

[ToBTOpEHME,
0000111eHUE U
CcHUCTEeMaTH3aIus
3HAaHUH’

OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

19

34

https://oge.sdamgia.ru

[

https://resh.edu.ru/
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