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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yuebHOTO TIpenMera «MaTtemaTuka» 0a30BOTO YpPOBHS
st obywaromuxcst 10 —11 kimaccoB paspabotana Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMUIO, U TPAAMIMIA POCCHUUCKOrO 00pa3oBaHUs U
o0BeaUHSET TPH yUEOHBIX Kypca « AnreOpa W Havajma MaTEMaTHIECKOTO aHATN3ay,
«T'eometpusi» u «BeposiTHOCTH W cTaTUCTHKa». Peanmuzanus mporpamMmbl
o0ecIeuynBaeT OBJIAJICHUE KIIOYEBBIMU KOMIIETEHIIUSIMHU, COCTABIISIOIMMUA OCHOBY
JUISL  CaMOpa3BUTUSl U HEOpPEephIBHOTO  oOpa3oBaHMs,  LIETOCTHOCTD
OOIIEKyIbTYPHOTO, JWYHOCTHOTO W IIO3HABATEIIBHOTO PAa3BHUTHS JIMYHOCTH
O0yJaroITIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Aaredpa u Havaja MaTeMaTH4eCKOIr0 aHAJIU3a» SABISIETCA OJHUM
u3 Hanbosee 3HAYUMBIX B NPOrpaMMe CTapilied IMIKOJbI, MOCKOIbKY, C OJIHOM
CTOPOHBI, OH OO0ECImeYMBACT HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JOTHIECKOE H
a0CTpaKTHOE MBIIUICHUE Yy4YalluXcsi Ha YPOBHE, HEOOXOIUMOM JJii OCBOCHUS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Y4Yalluecs OBJIAJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagam MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBA€T OCHOBY JJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMITHBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEAHEBHOW KM3HHU. B TOXe Bpems OBIaIcHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJh30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalh3a B CTapiledl IIKoJe ydaruecs
MOJIYYatOT HOBBIM ONBIT pEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeTICH pealbHbIX CUTYyalluii M HMHTEpIpEeTaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAFOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIM
peanu3yeTcs Kak uyepe3 y4eOHbId maTepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO



HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW AesITeIIbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKYpPaTHOCTH, MPOAOJKUTEITbHOU
KOHICHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTarT.

B ocHoBe MeTomuku oOOydeHHs airedpe M HavallaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hadyajia MaTeMaTUYECKOTO aHAJIN3a)» BKITIOYACT
CHEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JIMHUU: «YHHCIa W BBIYMCICHUS,
«Dyukuuu  u rpaduku», «YpaBHeHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
OoOydYeHHs B CTapIIeh IIKOJIe, €CTECTBEHHO JOIOIHSIS IPYT APyra W MOCTEIEHHO
HACBIIIASICH HOBBIMM TEeMaMM W pasaenamu. JlaHHBIA Kype  SIBIISIETCA
WHTETPATUBHBIM, TOCKOJBbKY OOBEIUHSET B ce0e COoJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUTOHOMETPHUSI, MAaTeMaTUUYECKUIN aHaAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamiuecs OBJIaAeBalOT BCE Ooliee
HIMPOKMM MAaTEeMaTUYECKUM ammapaToM, Y HUX MOCJIEI0BATENIbHO (popMUpYyETCS U
COBEpILICHCTBYETCSI YMEHHUE CTPOUTh MATEMATHYECKYK) MOJENIb PEaJbHOU
CUTyalluM, TPUMEHSTh 3HAHUA, ITOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEUICHUsI CaMOCTOSTEIHHO CHOPMYITHUPOBAHHON
MaTEMATHYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

ConepxarenbHO-MEeTOMYECKAs JIMHUA «YHHCIa W BBIYMCIICHUS 3aBEpIIACT
dbopMHpOoBaHUE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedt mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHATILHO BBIMIOJHATh JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OILCHUBATH
pesynbrar. OOyyaromuecss TOJYYarOT HABBIKUM TMPUONMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHHWS YU CJIOBBIX BBIPAXKEHHUI.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHUU BCETO
oOydyeHus B CTaplieil IIKOJe, TMOCKOJBbKY B KaXJAOM pazjeie IporpaMMbl
MPEAYCMOTPEHO pEIlIEHHNE COOTBETCTBYIOMUX 3ahad. OOyuaromyecs OBIaJI€BAIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [lolydyeHHBIE YMEHUS UCTIOJIb3YIOTCA MIPU UCCIIEIOBAHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUM TPUKIAAHBIX 3a/ad W 3a7a4 Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBbIINX 3HadeHuW Qyukuu. JlanHas
colepKaTeNibHasl JIMHHUS BKJIIOYaeT B ce0s Takke QopMupoBaHHEe yMEHUI
BBITIOJIHATh pacuéTbl 1o (opmysaMm, TpeoOpa3oBaHUs IEIbIX, palMOHAIbHBIX,



UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJEpKaIMX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YdYalluxcsi, (OPMUPYIOTCS HaBBIKM JETyKTUBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (opMamMu, MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOMYeCKass JHHUS «DYHKIMM U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIbHOCTD U3y4YEeHUs MaTepHaIa. N3yuyenue CTENEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIINNA, UX CBOMCTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3ahad U3 APYTUX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXAY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHON JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IO3BOJISIOIIMX BBIPAXKATh 3aBUCHUMOCTHM MEX]y BEJIMYMHAMH B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuAA «Havana MareMaTnMdecKkoro aHaiau3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKHUX, TAK U MPHUKIAJHBIX 3a/1ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAessITh HX HAWOONbIINE U HAWUMEHBIIHE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI Te€Jl, HAXOIUTh CKOPOCTH U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HaXOXKJEHUSl HAWIY4YlIero pelieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HDKOHOMHYECKHMX, 33a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOI'O aHaIu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIILIEHUS, (QOPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U HuckyccrBe. OOywaromiuecs Y3HAIOT O
BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeToANYECKask TMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE



IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTUKH U NPEAararoT
Haubosee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONINNI BCE pa3zesibl MAaTeMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. [loatoMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHUKY IMOHUMATh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOW MaTeMaTUKU U HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHaln3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI ~MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE€ IPU3BaHbI
chopMHpPOBATh HABBIKK MTOCTPOEHUSI MOJICNIEH peabHbIX CUTYaAllu, UCCIIEIOBAHUS
TUX MOJENIed C MOMOIIbI0 ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHallu3a U
WHTEPHPETALNUN TOJYYECHHBIX PE3yJbTAaToOB. Takue 3aJaHusl BIUIETEHBI B Ka)KIbIA
U3 pa3/iesioB MIPOrpaMMBbl, MOCKOJIBKY BECh MAaTEPHAII Kypca HIMPOKO HUCIIOIb3YETCs
JUIsSL pelIeHUs MPUKIAIHbIX 3a1a4d. [Ipu pemieHnn peaqbHbIX NPAKTUUECKUX 3ajad
yyauiecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 00OOMATh M KOHKPETH3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3a/lay OpraHM3yeTcsl B MPOIECCe U3Yy4YEHHUs BCEX TeM Kypca «Anredpa v Havaiia
MaTE€MaTHYECKOrO aHaJIU3a».

BaxHocTh y4yeOHOro Kypca reoMeTpMH Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3Butusa oOyvaromuxcs, (GOopMUPOBaHUSA (YHKIHMOHAIBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
IrE€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYallMXxcsl, a TaKKe KayecTB MBbILIUICHHUS, HEOOXOIMMBIX Mg ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbllUIeHHE, (opMuUpyeMoe MpU HU3YYEHUH OOYyYarOIIMMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJ€ pEIIEHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAY4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKH.



YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AesATeNhbHOCTH 4YenoBeka. OpueHTalus 4eioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOrO ObITHS, (opma
OTpaXEHUSI OKPY’KAIOIIET0 MHUPA, YCJIOBHE YCHENIHOTO TMO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEOUHSET pa3Hble BUIbl YYECOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amaya (opmMupoBaHHs y 0O0yYarOUUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
[leas ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4epe3  OOecrnedyeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
crenupUIHBIX TEOMETPHH, BO3MOXKHOCTH YCIIEIITHOTO TMPOI0JDKEHNS 00pa30BaHUS
0 CTICIIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOJIB30BAHIEM TCOMETPHH.
[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOy4YaromMXcs CpeHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIHE MATEMAaTHYECKUE YMCHHsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh HU3Y4YUTh T'€OMETpHUIO OoJee
riIyOOKO, €clii B JajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKUX
3HAHMX B MPOPECCUOHATBHON JESTEIHHOCTH.
JlocTrkeHHe T1IeTd  OCBOCHHS TIPOTpaMMBl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:
e (opmupoBaHMEe TMpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH
KyJbTYPBI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

e (opmMupoBaHHEe TpEACTABICHUS O MHOTOTPAHHUKAX W TENaxX BpaIlcHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKaAX, MOJCISIX U B

peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJla BpaIllCHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX

MPOCTPAHCTBEHHBIX (PUTYD;
e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;



e OBJAJCHUE  AJNTOPUTMAMU  pEUIEHUS]  OCHOBHBIX  THIOB  33J]ay;
dbopMupoBaHHE yYMEHHS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHbIC
pacCcyXI€HUs B XOJ€ pPEUICHHs CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MIPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEIJIEKTYaJIbHbBIX u TBOPYECKHUX CIIOCOOHOCTEM
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GbyHKIHOHATBHOU IrPaMOTHOCTH, PEJEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'E€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTyallUsX W MPU U3YYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OopMynupoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATH OCBOCHHBIN
F€OMETPUYECKUM amnmapaT [Jsl PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YNIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEICIEHHBIM 00pa3oM opraHu30BaHHasi paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U IPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE WHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JAbHENIIIEMY U3YYEHHIO MPEJIMETA.

[Tpennourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JESITEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalluXxcsi B Kypce CTEpEeOMETpUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  TPOCTPAHCTBEHHbIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJISIIHOCTh, a OIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBIICYEHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO W 1O Trojam
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeeNéHHbBIM MO0 ToAaM OOydYeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHSATUSIMU Y HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJIIOJIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B



OOIIyI0 CHCTEMY T€OMETPUUYECKUX MPEICTABICHUN OOYYarOMIMXCS, PACIIUPSS U
yriayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

Y4eOHblii kKypc «BepoSiTHOCTH M CTATHCTHKA» 0A30BOT0 YPOBHS SIBJISCTCS
MPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikosbl. Kypc mpenHasHadueH st popMUpOBaHUS Yy OOydarouiuxcs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEH Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi W3yUCHUS CIIyJalHBIX COOBITHH, BEJIUYHH U
npoiieccoB. Ilpu m3ydeHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX MUCCIIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAUUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CopnepkaHue Kypca HampaBJICHO Ha 3aKpEIJICHUE 3HAHUW, MOTYyYECHHBIX MPHU
M3YYEHHHU Kypca OCHOBHOM IIKOJbI M HA PAa3BUTHE MPEIACTABICHHUN O CIy4ailHBIX
BEIMYMHAX U B3aUMOCBA3SX MEXKJIYy HUMU Ha BaXKHBIX TPUMEpaxX, CHOXKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUM € yKa3aHHBIMU ILEJISIMU B CTPYKType YydeOHOro Kypca
«BeposiITHOCTh U CTaTUCTHKa» CpeJHEN IIKOJIbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CIIEIyIONIUE OCHOBHBIE cojiepKaTeiabHble JUHUU: «CiydailHbie COOBITHUS W
BEPOSITHOCTY, «CilydaiiHble BEJIMUYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxHyto d4acth Kypca 3aHMMaeT M3y4YCHUE TE€OMETPUUYECKOTO U
OMHOMUATILHOTO PACHpPEICIICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeIbHBIM U HOPMAJIbHBIM PACTIPEICITICHUSIMU.

Conepxanne mmHMM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CITYXKHUT
OCHOBOM JjIs1 (hOPMHUPOBAHMS TIPEJICTABICHUNA O pacHpelieICHUU BEPOSTHOCTEH
MEX]ly 3HAUCHUSIMU CIy4allHBIX BEJIMYMH, a TaKXKe dTa JUHHUS HE0OXOoauMa Kak
0aza Uil M3ydyeHHs] 3aKOHAa OOJIbIIMX YHcesl — (yHAAMEHTAIBHOIO 3aKOHa,
JIEUCTBYIONIETO B TMPUPOJE U OOIIECTBE U HMMEIONIET0 MaTEeMaTUYECKYIO
dbopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPeiaracTcsi B 03HAKOMUTEIBHOM
dbopmMe ¢ MUHMMAaJIBLHBIM UCIIOJIb30BaHUEM MaTEMAaTUUECKOTO (hopManusma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIIyYalHBIMH  BEJIUYHMHAMH,
aKIICHTUPYIOT BHUMAaHUE IIKOJBbHUKOB HAa ONHMCAHUU W H3YUYCHHM CIIy4alHbBIX
SBJICHUI C TOMOIIBIO HEMPEepbIBHBIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJIEsAETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY pacCIpeleieHUsIM, MPU 3TOM MPEANoJiaraercs
O3HAaKOMHUTEJIbHOE W3y4YeHHE Marepuanga 0e€3 J10Ka3aTelbCTB IMPUMEHSIEMbBIX
(bakToB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOGHOM muiaHe Ha HW3ydYeHHE Kypca MaTeMaTHKH Ha 0a30BOM YpPOBHE
oTBOAUTCA 6 yacoB B Henento B 10 xinacce u 6 yacoB B Henento B 11 kiacce, Bcero
3a 7Ba rojaa ooyuenus — 408 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

Yucaa v BBIYMCICHUA

Pannonansabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKkOHEeUHble  mepuoAudeckue  JpoOu.  ApudMeTHyecKkue  omnepanud C
palMOHAIBHBIMU YHCIaMU, TPeo0pa30BaHus YHCIOBBIX BeIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U pEaJbHOM KU3HH.

JelicTBuTenbHbIE 4HCla. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepauud € JEUCTBUTEIbHbBIMU yuciamu. [lpuOnmxEénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCIICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas ¢opma  3amucu
JNeicTBUTENBbHOrO 4yMcia. Mcnonp3oBaHue mnoaxonsdmed  (Gopmbl  3amucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTEIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apr'yMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUECKHE (DOPMYIIBI.

VYpaBHeHMEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
Meton uHTEpPBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHNE ypaBHEHU M HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAyKHU U PEalbHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu Qyskium.
[TpomesxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast pyHKLHS C HATYpaJIbHBIM U II€NIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpauK KOpHS N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHus MOCJIEIOBATEIbHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapu¢m yucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3lIMyHbIX O00JacTel HayKh M pealbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne PyHKITUN, X CBONCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT MPHU PEUICHUU 3a7ady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJE€MEHTApHBIX  QyHKUUNA.  DopMysbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.

«'EOMETPU Ay
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, ImpsMas, IJIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAKOIIUECS,
napajuleNibHble W CKpemmBarommecs npsmble. [lapauiensHOCTh NpAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIBbHBIE IPsAMBIE B  MPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; Yrod MEXAy MNpSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTel. [lpocTteifiine mnpocTpaHCcTBeHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadp, KyO, napayiesienunea; IoCTPOCHUE CEUSHUI.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIBHBIE W TEPHEHANKYJSIPHBIE K IUIOCKOCTH,



IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOU
NEPIECHINKYJIIPHONU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  ABYTPAaHHBIM  yroJjl, JIMHEHMHBIM YroJ JBYIPaHHOIO  yIJa.
[lepnenaMKyIIlp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  TNPHU3HAK  NEPHEHIMKYJSAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHEeHIUKYIIsIpax.

MHoOrorpaHHuKu

[IoHsATHE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHMKH; pa3BEPTKAa MHOrorpasHuka. [Ipusma: n-yronapHas
IpPU3Ma; TPAHU U OCHOBAHUS MPU3MBL;, NpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
ITOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuielenunes] U ero cpoicrsa. Ilupamupa: N-yronpHas nupamMuaa, I'paHd U
OCHOBaHHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPAMMU/Ibl; IPABUIIbHAS U
yced€éHHas NHUpaMuaa. OJJIEMEHTBl Npu3Mbl W nwupamuiabl. lIpaBuibHbIe
MHOTOTPAaHHHKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MPABUIbHAA NPU3Ma H
IIpaBWJIbHAS IMPAMHJA; NPABUJIbHAs TPEYroJibHas MHUPaMUAA W IPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPaHHUKAX: OKTasp,
nonexa’ip u ukocasap. CeueHus MpU3Mbl M IUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B MNHpPAMHAAX, NapauIeICHuINenax,
IIPaBUJIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenue 51€MEHTOB MHOTOTPAaHHMKOB: p&Opa, JuaroHalv, YTJIbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU TPHU3MBI,
IJIOLIAJb OCHOBAaHWUW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMOM MPU3MBIL
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM NHpPaMUBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiapl. [lorstue o0 o0BéMe. OO0BEM
UpamMubl, TPU3MBI.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

11 KIIACC

Tena Bpamenust

HummHapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UHWJIWHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAh OOKOBOM M TOJHOMN
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromnue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXHOCTH. KOHyC: OCHOBaHUWE M BEpIIIMHA, 00pa3yroIasi



U OCh;, IUIOMAAh OOKOBOM W TOJHOW TIOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBAaHUS U OOKOBAs TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, ITAAMETp; IJIOMAIL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
TJI011a1b Chephl.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka munHapa 1 KOHycCa.

KomOunanuu Ten BpalmieHuss W MHOTOTPAHHHMKOB. MHOIOTrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAILCHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO Mapajulesienunena U ciaeactBus u3 He€. OObEM LMIMHIPA,
koHyca. O0BEM Mmapa u miomaab chepsl.

[Togo6ubpie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TT0I00HBIX TEJI.

Ceuenusi mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIlbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBE. CI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NPUMEHEHUEM TIpaBWJl JACUCTBUI C BekTopaMu. [IpsMoyrosibHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOoJl MeExXay BekTopamMu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMU U TJIOCKOCTAMHU. KOOpArMHATHO-BEKTOPHBIM
METOJI TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

«BEPOATHOCTD 1 CTATUCTUKA»

10 KJIACC

[IpencraBienrie JaHHBIX C TMOMOIIBIO Tabnul u auarpamm. CpenHee
apupMeTHIeCKoe, MeIuaHa, HauOoJblllee M HAUMEHbIIEE 3HAYCHUS, pa3Max,
JCTIEPCUSI ¥ CTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HA0OOPOB.

Crny4daitHble SKCIIEPUMEHTHI (OMBIThI) M CIy4aiiHble COOBITHS. DJIeMEHTapHbIC
coObITHsl (MCX0/bI). BeposaTHOCTh ciydaifHOTO CcOOBITHS. biu3ocTh 4acToThl H
BeposiTHOCTH ~ coObituii.  Cily4aifHble  OMBITBI € PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMA  COOBITUAMH.  BeposSTHOCTH  COOBITMHE B OmbBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSIMH.



Omneparuu HajJ COOBITHSMU: TepecedeHue, 00beTMHEHNE, TPOTUBOIIOIOKHBIC
coObITus. JInarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CilaydamHOro
sKcriepuMenTa. @opmyiia moaHou BeposiTHOCTH. HezaBucrmbie COOBITHS.

Komb6unaropnoe npasuno ymHoxkeHus. [lepectaHoBku u ¢axropuan. Yucio
coueranuil. TpeyronpHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCHBITAHUE), YCIIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuin.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposAtHoctel.  [{uarpamma
pacnpenenenus. IIpumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUUYECKOE H
OMHOMHAJIBHOE.

11 KITACC

UucnoBple  XapaKTEpUCTUKUA  CIy4YaWHBIX  BEIWYMH: MaTEMaTUYECKOE
OKMJIAHUE, JHUCIIEPCHUs W CTAaHIApTHOE OTKJIOHEHHWE. [Ipumepsl npuMEeHEHHS
MAaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCECIHEBHOW JKHU3HU.
MareMatnyeckoe oxugaHue OMHAPHOW Ciy4yallHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremaTuyeckoe OXUIaHUue U
JUCTIEPCUsl TEOMETPUYECKOT0 U OMHOMHUAIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHUCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br160pouHbIii METOT MCCTIEAOBAHHUIA.

[IpuMepbl HENpEpPBIBHBIX CIy4alHbIX BenuuvH. [loHATHME O TJIOTHOCTH
pacrpeneneHus. 3anadn, NpUBOISIIME K HOpMAIbHOMY pacnpeaenenuto. Ilonstue
O HOPMAJIbHOM PaCIpEEIECHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHUKCHHUC Ha YPOBHC CPCAHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIHUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W TP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAas 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOro U 6€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE KU3HEHHBIC IIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH  OKpY’Karomiel cpepl, IUIAaHUPOBAHUSI TMOCTYNKOB M OIEHKH UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, JTaloOB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKalmy, OCHOBAaHUS JUIsi OOOOIIEHUST M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 pernieHus yuyeOHOMl 3ajauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TAKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(DOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

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

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOMN
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUU
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHoro npeaMera «MaTteMaTrka» Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHUs JIOJDKHO OOECIEeYMBaTh JOCTIIKEHHE CIEAYIOIMX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
10 KVIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALMOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, POLIEHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCIECHUS, UCTIOIb3YS MPAaBUIa OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejlieM; CTaHAapTHAs
dopma 3amuMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOAAUIYIO (hOpMY 3aMKMCU ACUCTBUTENBHBIX YUCEN JJIS pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHATh mpeoOpa3oBaHUs IENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.



[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIS PELIEHUS] MAaTEMAaTHYECKUX 3a]1a4
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAyKH U PeasIbHOM KU3HU.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIECA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (YHKIHS, CIIOCOOBI 3aMaHusi (yHKIUH, 00J1acTh
ONpEeENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrtpouTh U unTaTh rpa@uUKu JTUHEHHON (QYHKLIMH, KBAAPATUYHON (PyHKLIHUH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBath rpadukd (QyHKIMH IS  KCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]1y BETMUUHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
r€OMETPUYECKAS IIPOTPECCHUMN.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBalOllasgd T'E€OMETPUUYECKAs
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOLIEH reOMETPHUUECKON TPOrpecCuu.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJad W3 JAPYTUX y4eOHBIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0Ka3aTEeIIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMU: HATypaJIbHOE, IIE€JI0€ YHUCIO; WCIOIb30BaATh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIAa HA MPOCTHICE MHOXKUTEIN
JUTS pEIICHUS 3a/1a4.

OnepupoBaTh MOHATHUEM: CTETNIEHD C PAITMOHAJIBHBIM MTOKA3aTEJIEM.



OmnepupoBaTh NMOHATUAMU: JOrapupM Uucia, ACCITUYHBIE U HATypalbHbIE
Jorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUS  BBIPAKEHUM;
OIIEpUpPOBaTh TMOHATHUAMM: I0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JIOTapU(PMBL;
ONEPUPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ pEILCHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelreHus: NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKH
MOHOTOHHOCTH (YHKIUH, TOYKHA OJKCTpeMyma (yHKIMU, HauOosblliee U
HaMMeEHbIlIee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCHOJIb30BATh HX IS
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIb30BaTh JJIsl PELICHUS] YPAaBHEHNUN U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM IMJIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILEHUS] CUCTEMBI JINHEWHBIX YPAaBHEHUN.

Hcnons3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
UCITIOJIb30BATh TEOMETPUUYECKUM M (PU3HUUECKHUI CMBICI POU3BOIHON JIsl pEIICHUS
3a;ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIIATH POU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIENOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.



OnepupoBaTh TMOHATHSMH: TIEpBOOOpa3Has U  HUHTErpaji; TMOHUMATh
reOMeTpUUECKUN U GU3NYECKUI CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUH; BBIYUCISATH UHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemarte npukiiagHeie 3a1auv, B TOM YHUCIIE COLMAIBHO-D)KOHOMHYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.

«TEOMETPUS»

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPSIMasi, INTIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NIPU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIIEIBHOCTh U NEPIIEHIUKYISIPHOCTD MPSAMBIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpalycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NIUpaMHIa; TPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JJiA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUuNneabl).

OmneprpoBaTh NOHATUSIMU: CEKyLIas INIOCKOCTh, CEY€HHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEOB, BBITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS HM3BECTHBIC aHAJIUTHUYECKHE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY ABYMSI
TOYKAMHM, OT TOYKM JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.



Pemate 3a1aun Ha HAXOXKJAECHUE TEOMETPUUYECKUX BEJIMYMH 110 00pas3Lam Wiu
QITOPUTMaM, NPUMEHSST HW3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHMOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHMS HaA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEAOBATh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIpPHUYECKas IOBEPXHOCTb, OOpasyrolue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHHUS.

Knaccudunmpoats B3auMHOE pacrosiokeHne chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBAHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Beraucnsate  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMyII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath u3ydaemple (PUTYpsl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJspHOE TMPOU3BEAECHUE, PACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pemlate mpocreiilline reoMeTpUYecKUe 3a/laud Ha NPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpUuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]ay.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOIUTH MpPUMEPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUPOAE H
YKWU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIC 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pEabHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHBIE TOHSATHUA B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

«BEPOATHOCTD 1 CTATUCTHUKA»

10 KJIACC

UuTaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOobIlIee, HAMMEHbIIEe 3HAaUeHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIM SKCHEPUMEHT (OMBIT) U CiIydailHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (IJIEMEHTApPHBIM HMCXO0J]) CIy4allHOTO OIIbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YyUYCHHBIX CIYYalHBIX
HKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: NEpeceYeHHe U OOBbEAMHEHUE
JaHHBIX  COOBITHH, COOBITHE, NIPOTUBOMNOJOXKHOE JaHHOMY  COOBITHIO;
MOJIb30BAThCSL AUarpamMmaMu Jisepa u GopMysioN CII0KEHHUS BEpOSTHOCTEH Mpu
pELIeHUH 3aay.

OnepupoBaTh MOHATUSAMHU: YCIOBHasi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOIIbIO MPAaBHUJIa YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MOHSATUAMH: HCHBITAHUE, HE3ABUCUMBIC WCIBITAHUS, CEpUs
UCIIBITAaHUM, yCIeX W HeyJaya; HaxOAUTh BEPOATHOCTH COOBITHI B cepuu
HE3aBUCUMBIX HCTBITAHUHN JI0 TIEPBOTO yCIeXa; HAXOUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIMYMHA,  paCIpeeICHUE
BEPOSITHOCTEN, TMarpaMMa pacripeiesieHus.

11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAUYEHUW  CIy4yallHOM  BEJIUYUHBI  TIO
paclpeeNIEHUIO UM C IOMOILBIO THATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO 0KHUIAHUS; IPUBOIUTH IPUMEPHI,
KaK MPUMEHSETCS MaTEeMaTUYECKOE OXKHUAAHUE CIyYalHOW BEJIWYMHBI HAXOIUTh
MaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAIIbHOM PaCIpeICICHUN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
KosnuyectBo yacos DJIeKTPOHHbIE
Nen/m  HaumeHOBaHHe pa3/iesioB M TeM NPOrPaMMbI Koutpoabubie  [IpakTuueckue (undposeie)
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl

MHo’kecTBa pallMOHAJIBHBIX U AEWCTBUTEIbHBIX YUCEIL. 21 1

PannonanbHble ypaBHEHUS U HEPABEHCTBA

@Oynkiun 1 rpaduku. CTeneHp ¢ MebIM 0Ka3aTeneM 9

Apudmernueckuii KOpeHb N—0i CTEIICHH. 97 1

WppanmonansHble ypaBHEHUS U HEPABEHCTBA

®opmyisl TpuroomeTpun. Tpuronomerpudeckne 33 1

YpaBHEHHUS

ITocnenoBarenbHOCTH U IPOTPECCUH

[ToBTOpEeHue, 06001IeHNE, cUCTeMaTH3alus 3HAHUN ) 1
KOJIMYECTBO YACOB IIO KYPCY «AJITEBPA U HAYAJIA 102 4 0
MATEMATHUYECKOI'O AHAJIU3A»

«'EOMETPUS»
KosmuecTBo yacos DJIeKTPOHHbIE
OBBbIC
Ne ni/m HanmenoBaHue pa3jie/ioB U TeM IPOrpaMMbI Kontpoabubie IlpakTuueckue (witpponic)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI

pecypcbl




1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMbIe U TITIOCKOCTH B TPOCTPAHCTBE. 12 1
[MTapannensHOCTh MPSMBIX M TUIOCKOCTEH
3 [lepneHIUKyYISIPHOCTD MPSAMBIX U INIOCKOCTEN 12
4 YTIIBI MEXTY TPAMBIMH M TUIOCKOCTSIMH 10 1
) MHororpasHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHUE: CEUCHUS, PACCTOSIHUS U YTJIbI 1
KOJIMYECTBO YACOB I10 KYPCY «'EOMETPU S » 68 5 0
«BEPOATHOCTDb U CTATUCTHUKA»
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne ni/m HaunmeHoBaHue pa3/ie/ioB H TEM MPOrPaMMBbI Koutposibheie  [IpakTHueckme (uuposrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypen
1 [IpencraBnenne JaHHBIX U OTHCATEIHHAS 4
CTaTUCTHKA
CiyyaiiHble OIBITHI U CITy4yaiiHble COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU 3 1
MCXO/IaMHU
3 Omnepanuu Haj COOBITUSMHE, CII0KEHUE 3
BEPOSITHOCTEN
VYcnoBHas BEPOSITHOCTb, IEPEBO CIYHIANHOTO
4 ombITa, (hOpMyJia TOJTHON BEPOSITHOCTH U 6
HE3aBUCHUMOCTb COOBITUI




DneMeHTbl KOMOMHATOPUKH

CepI/II/I IIOCIC0BAaTCIBbHBIX HUCIIBITAaHHI

o N o o

CaiyuaiiHble BEIMUUHBI U paclpeeIcHUs

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH

g1 o w M~

KOJIMYECTBO YACOB I10 KYPCY «BEPOATHOCTD U
CTATUCTUKA»

OBIIEE KOJIMYECTBO YACOB I10 IITPOT'PAMME

204

11

11 KIIACC
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/nn HaunmeHoBaHue pa3/ie/ioB H TEM MPOrPaMMBbI Koutponbubie  [IpakTHueckue (unposrie)
Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
CreneHb ¢ paliOHAILHBIM TTOKA3aTeNeM.
1 [TokazarenbHas ¢pynkuus. [lokazarensHbie 12 1
ypaBHEHMS U HEpaBEHCTBA
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue 12
yYpaBHEHHsSI 1 HEPAaBEHCTBA
3 Tpuronomerpuueckre GyHKIIUN U UX TpapUKH. 9 1
Tpuronomerpuueckrue HepaBeHCTBA
4 [IpouzBoaHas. [IpumeneHne Mpou3BOIHON 24 1
5 WHTerpan u ero npuMeHeHus 9




6 CucteMbl ypaBHEHHHA 12 1
Hatypanbnble u 1esnbie uncna 6
[ToBTOpEeHME, 00001IEHNE, CHCTEMAaTH3allvsl 3HAHUN 18 2
KOJIMYECTBO YACOB I10 KYPCY «AJITEBPA U HAYAJIA 102 5 0
MATEMATHUYECKOI'O AHAJIN3A»
«I"EOMETPUS»
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /o HaumeHnoBaHue pasaesioB M TeM MPOrPaMMbI Koutpoabubie  [IpakTuueckue (mudposrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl

1 Tena Bpaienus 12
2 O0BEMBI TEN 5 1
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 7 1

KOJIMYECTBO YACOB I10 KYPCY «I'EOMETPU S » 34 3 0

«BEPOATHOCTDb U CTATUCTUKA»
Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne ni/m HaumenoBaHue pa3ie/ioB U TeM NPOrPaMMbl Kontpoabnubie IIpakTnyeckue (mupponrre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 Marematnueckoe 0KMIaHUE CIIy4alHON BEJIMYUHBI 4
5 Jucnepcus u cTaHAApTHOE OTKJIOHEHHE CIy4allHON 4 1

BCJINYHHBI




3 3aKkoH OOJIBIINX YUCET 3
4 HenpeprbiBHbIE clly4aiiHbIC BETUUYUHBI 5
(pacrmipenenenust)
5 HopmanbHoe pacnipenenenus 2
6 HOBTOPGHI/IC, 000011IeHIe U CUCTeMaTHU3aIlHs 19 5
3HAHUH
KOJIMYECTBO YACOB I10 KYPCY «BEPOATHOCTH U 34 5
CTATUCTUKA»
OBUHIEE KOJIMYECTBO YACOB 110 NIPOTPAMME 204 11
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