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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yuebHOTO TpenMera «MaTtemaTuka» 0a30BOTO YpPOBHS
s oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIHA POCCHUICKOTO 0O0pa30BaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO Ppa3BUTHS
JUYHOCTH 00YyYarOmMnXCs.

VYueOubIit mpeameT «MaTeMaThKa» COCTOUT U3 TPEX MOIYJICH:
— «Aunrebpa u Hayaja aHAIU3a»

— «I'eomerpusa»

— «BeposgTHOCTB U CTaTUCTHUKA

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Mooynw «Anecebpay

Kypc «AnreOpa u Hayajsa MaTreMaTHUYECKOTO aHaln3a» SBJSETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTpAMME CTapiled MIKOJbI, IMOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECHmeYMBAaeT HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3y4eHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMHUPYET JTOTHUECKOE M
a0bCTpaKTHOE MBIIUICHWE Yy4alluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB WH(GOpPMATHKU, OOIIECTBO3ZHAHUS, HCTOPUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHHS B MaTeMaTHYECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHJICHIIUA OSKOHOMUKM W OOIECTBEHHOW JKM3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HHW. B TOXe BpeMs OBJIaJICHHE
aOCTpakTHBIMA ¥ JIOTHYECKH CTPOTHMMH MAaTeMAaTHYECKUMH KOHCTPYKIIHSIMH
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, KCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHUE. B Xome n3yueHus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalh3a B CTapIled IIKOJe ydaruecs
MOJIYYatOT HOBBIM ONBIT PEMIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIHLHOTO



MMOCTPOCHHUSI MATEMATHYECKUX MOJEJIEN PEANbHBIX CUTyalMd W WHTEPIPETAlUU
IIOJYYEHHBIX  PELICHWM, 3HAKOMATCA C  NOpUMEPAMH  MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B TPUPOAE, HAYKE K B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTEMaTUYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnamaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcs Kak 4depe3 y4eOHbBI Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHON AesaTenbHOCTH,
TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MIPOJOJIKUTEIILHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyYECHHBIN PE3yJIbTar.

B ocHoBe MeTomuku OOydeHHs] anreOpe W HavajlaM MaTeMaTH4YeCKOTro
aHaJIM3a JISKUT AeSATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyaja MaTeMaTUYECKOrO aHAJIM3a» BKIKOYAET
CIEAYIOIINE COAEPKATEIbHO-METOAUUECKAE JIMHUU: «YHCIa W BBIUUCICHUS,
«Dynkuuu  u rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHanmsa», «MHoxkecTBa W JIOTMKa». DBce OCHOBHBIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSHKEHUH JABYX JIET
OoOy4eHHMs B CTapllIel IIKOJIe, €CTECTBEHHO AOIMOIHSISA JIPYr Apyra M MOCTENEHHO
HACBIIIASICh HOBBIMM TE€MaMM W paszaenamu. JlaHHBIA  Kype  SIBIISIETCA
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIMHSAET B ceOe COJep)KaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: airedpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIN3,
Teopust MHOKecTB U jp. [lo mMepe Toro kak ydvamimecs OBJIaAeBalOT BCE Ooliee
MIMPOKUM MAaTEMAaTHUYECKUM afmapaTtoM, Y HUX MOCJIeI0BaTeIbHO (HOpMUpyeTcs U
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTHYECKYyl0 MOJEIb pealbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJyYCHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOr0 aHaJIu3ay, IJIsl PElIEHUsI CaMOCTOSTENBHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJIYYEHHBINA PE3YIIbTAT.

CopnepxaTenbHO-MeTOANYECKas JTUHUA «YUucna U BBIYMCIEHUS» 3aBEpIlaeT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJjie. B crapimel mikose oco0oe BHUMAHHE YACISIETCS
(GbOpMUPOBAHUIO TPOYHBIX BBIUUCIUTEIIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CceOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
pallMOHAJIBHO BBIIOJHATH JEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YKCIIaMH, 3alUCaHHBIMM B CTaHAApTHOU (Qopme,
VICIIOJIb30BaHUsl MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUsl YU CIIOBBIX BbIPAKECHUM.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEATU3YETCS HAa IMPOTSIKEHUU BCETO
oOyueHusi B CTaplield IMIKOJe, IMOCKOJbKY B KaXJOM paslieie MpOorpaMMbl
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3anad. OOyvaromuecs OBIAaJIE€BAOT
Pa3IUYHBIMU METOJAMU PEILICHUs LEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,



MOKa3aTeNbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE yMEHUS UCIIOJIB3YIOTCS IPH HUCCIEAOBAaHUU
(GYHKIMI ¢ TOMOIIBIO MPOU3BOIHOM, PEHICHUH MPUKIAAHBIX 3a7ad U 33734 Ha
HaxXOXXJ€HUE HauOONBIIMX U HaUMEHbIIMX 3HadeHuW Qynkuu. JlanHas
collep>KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (POpMUpOBaHHE YMEHHI
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBBIKA JI€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHUMBOJBHBIMM  (QOpMaMu,  MPEICTABICHUSA
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. AnreOpa
npemyaraeT d(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
NEPEIUIETAETCS C IPYTUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepHaa. N3yuyenue CTENIEHHO,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHus 3a7ad U3 APYTHX YUEOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMAaHHE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOW, Tpadudueckoir u crmoBecHo. Ero m3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHasg nuHUs «Havama mMaTreMaTM4eckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYTI KaK MAaTeMaTHMYeCKUX, TaK U MPUKIAJHBIX 3a]1ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIEI0BATh U
CTpouTh Tpaduku (YHKIUH, ONpenensITh WX HAHOONBIINE W HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsI TpoueccoB. JlaHHas coaep:kaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHUTyaluH,
HaXOXKJIEHUS HaWJIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIIE COLHUAIbHO-
PKOHOMHMYECKHUX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOI0 aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO



MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U HcKycctBe. OOyuaromuecss y3HAIOT O
BBIJIAIONTUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U UX aBTOPaXx.

CopeprkarenbHO-MeTOUYeCcKas JUHUS «MHOXKEeCTBa U JIOTUKAa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOpUM  MHOXKECTB. T€OpPETHKO-MHOKECTBCHHBIC
MIPEICTABIICHUS TMPOHMU3BIBAIOT BECh KypPC NMIKOJIBHOW MAaTeMAaTUKH W TPEIJIararoT
Hanbosiee YHUBEPCATBHBIN S3bIK, OOBEAMHSIONINNA BCE pa3feiibl MATEMAaTHKH U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pPa3HbIC MATEMAaTUYCCKUE NUCHHUIUIMHBI B EAMHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY MOHUMATh TEOPETHKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTHKH W HWCIOJIb30BaTh €ro s
BBIPOKCHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajlia MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO  MOJCIHMPOBAHUS, KOTOpPBhIE IPU3BAHbBI
chOpMHPOBATH HABBIKU MTOCTPOSHUS MOJIEICH peaTbHBIX CUTYAIlUA, UCCIEIOBaAHMUS
THX MOJEJIed C TOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPIPETANNA TIOJYYCHHBIX PE3yJIbTaToB. Takue 3ajaHusl BIUICTCHBI B Ka)KIbIN
U3 pa3/iesioB MPOTPaMMBI, MOCKOJIBKY BECh MaTepHUall Kypca IMIMPOKO HUCIIONb3YeTCs
JUTSL pellieHusl IPUKIATHBIX 3a/1a4. [Ipu pereHnu peaqbHbIX MPaKTHUYECKUX 3a7a4
yuanfecs: pa3BUBAOT HAOIIOAATeIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HWCIOJIB30BATh AHAIOTHIO, 0000MATh W KOHKPETH3UPOBATH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPHUKJIATHBIX
3aJlady OPTaHM3yeTCsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «Anrebpa u Hadana
MaTEeMaTUYECKOTO aHATTU3a.

Mooynv «'eomempusiy

BaxxHocTh ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJIOBJEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEAMETHBIX PEe3YyJIbTaTOB OOYYEHUs] TEOMETPUU B HAMPABJICHUU JIMYHOCTHOTO
pa3Butusl oOydaromuxcs, (HopMUpOBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOM
TPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILUIMH. PazBuTre y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU T€OMETPUUYECKHUX
aOCTpakIMii, COOTHOILICHHH PEaJbHOIO0 M HJICATIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMaTUYECKON HAyKOW SABJICHUA MW IMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOI1IeCTBE.



['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
obmero oOpa3oBaHHs, Tak Kak o0OecrneYrBaeT BO3MOXKHOCTh H3YYCHHS Kak
JTUCIHIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllIUIeHHE, (GOpMUpPyEeMOe NpPU H3YYEHHH OO0y4YaroIUMUCS
MOHATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI€ pPCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]ad4 €CTeCTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AEITEeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIMaabHOro ObITHsA, (opMma
OTPaKEHHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHUE YCIEIIHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYIAOBOM JI€ATEIBHOCTH,
SBIISICTCS OAHMM M3 TMPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3amadya (GOpMUPOBAHUS y OOYYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATETHHOCTU 110 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pPAa3BUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss U
WCIOJIb30BAHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W  JCHUCTBU,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHHUs 00pa30oBaHUs
0 CTICIHAIIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM UCTIOIH30BAHUEM T€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeaHA3HA4YeHA IS
00yJarolmXxcs CPeAHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazoM, oOydarommuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYE€CKHE YMEHMs, CBS3aHHBIC
CO crhenuduKoil TeoOMEeTpUH W HEOOXOAWMBIE IJs JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPUIO Ooliee
r1y00KO, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPHUECKHX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHre 1Leau OCBOCHHUS MPOrpaMMbl O0ECIEYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBistoTCS:

e (opMHpOBaHHE TPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOUIIM MHPOM;



e (opMHpoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX U TelaX BpaIICHUS
KAaK O BaXHEHIIMX MATEMAaTHYECKUX MOJENSX, MO3BOJIIOMIMX ONUCHIBATh
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOLIEr0 MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJICISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpalleHUS;

e OBJAJCHUE METOAAMM PEIICHHs 3a/lad Ha MOCTPOCHHUS Ha M300paKEHUSX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPpaHHHUKAX M TeJlaX BPAILEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE aJNTOPUTMaMM  pEUICHUS  OCHOBHBIX  THUIIOB  33J]1a4;
(GbopMHpOBaHHE yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKA3aTEIbHbIC
pacCyXJIeHHs B XOJI€¢ PEIIEHUs CTEPEOMETPUUYECKHX 3aJady U 3a1ad ¢
IIPaKTUYECKUM COLEPIKAHUEM;

e pa3BUTUE  HHTEIUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEU
oOy4Jarommxcs, I[O3HAaBaTEIbHOM  AKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUUHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKITMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
F€OMETPUU: yYMEHUE PAclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTYyallHsIX M TPU WU3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTh KX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN ammapar JUisl PELIEHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOUEHUE B KYypC
CTEpEOMETPUM B Hayalle €ro H3y4yeHus 3aJay, pEIIaeMblX Ha YpPOBHE
MHTYWTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIILICHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JanbHENIIeMy 3YUYEHUIO MPEaMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MMPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYallluXcsi B Kypce CTEpPEOMETpPUU MPOBOAMTCS 3a CUET peIleHUs 3aJad Ha
CO3JaHMEe  NPOCTPAaHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HArJSAHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISIHOCTH, MBICIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COJIEP KAHMS.



OcHOBHBIE cozepxaTenbHble JUHUKM Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacupenensaercs He TOJIBKO II0 COJAEPXKAaTENIbHBIM JIMHUSM, HO W IIO TOJaM
oOyueHus Ha YpOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM DPE3YJIbTaTaM
OCBOCHMsI paboyell MmporpaMMbl, pachpenea€HHBIM 10 ToaaM OOy4eHHS,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHUE T'€OMETPUUECKUMU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCA, PACIIUPSAS U
yriyosisist €€, 00pa3ysi MPOUHbIE MHOKECTBEHHBIE CBSI3U.

Mooynb «Bepoamuocms u cmamucmuray

VYuebnubiil kypc «BeposiTHOCT M cTaTUCTUKa» 0a30BOT0 YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJsbl. Kypc mpennazHaueH myis (GOpMUPOBaHUSA y OOydYaroIIUXCs
CTaTUCTUYECKOM KYyJbTYpbl M IIOHUMAaHMUS pOJIU TEOPUM BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yUYEHHUs CIIy4allHBbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yueHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJaxX UCCIENOBAaHN U3MEHYMBOIO MUPA, Pa3BUBACTCS IIOHUMAHNE 3HAYUMOCTHU
U OOUIHOCTM MaTeMaTHMYeCKHUX METOIOB IO3HAaHMUS KaK HEOThEeMJIEMOW dYacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepkaHue Kypca HAIpaBJiIEHO HAa 3aKPEIJIEHWE 3HAHUU, MOJYyYECHHBIX MPU
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE NMPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIAY HHUMHU HA BAKHBIX IIPUMEpPAX, CHOKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIIEHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEPOATHOCTHY, «CiTydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyro d4acth Kypca 3aHMMAaeT M3y4eHHE TIE€OMETPUYECKOr0 U
OMHOMMAJILHOTO paclpe/iesieHuii 1 3HAKOMCTBO C UX HEIMPEPHIBHBIMU AHAJIOTAMHU
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMU.

Conmepxxanne nuHuM «CryyaiiHple COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMSI TPENICTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEXIy 3HAUCHUAMU CIyYalHBIX BEJIMYHMH, a TAKXKe 3Ta JIMHUS HEOOXOJuMa Kak
0aza sl W3ydyeHMs] 3aKOHa OOJbIIMX Yucel — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJE U OOIIECTBE H HMMEIOLIEr0 MaTEeMaTUYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYHMHAMU,
aKIEHTUPYIOT BHUMaHHWE ITKOJIBHUKOB Ha OMHCAHUW M HM3YyYCHUH CIydalHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISACTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yUeHHe Mmarepuana 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
(haxToB.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yyeOHOM miiaHe Ha M3y4yeHUE Kypca aJreOpbl U HaYaJl MaTeMaTUYECKOIro
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

Ha u3yudenue reometrpuu oTBoauTCA 2 4aca B Heaenmo B 10 kimacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.

Ha wuzyudenne kypca «BeposSTHOCTb M CTAaTUCTHUKa» Ha 0a30BOM YPOBHE
OTBOJAUTCA | Yac B HENENI0 B TEUECHHUE KaXKIOro rojaa oOydeHus, Bcero 68
y4eOHBIX YacCOB.



COAEPKXAHUE YYEBHOI' O KYPCA

Mooyne «Anecebpay

10 KIIACC

Yucia ¥ BbIYMCICHUS

Pannonanbsupie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu.  ApudMeTHYecKue  omepanud  C
palMoOHANIBHBIMU YHCTIAMU, TPEe0Opa30BaHMs YHCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE 4YHUCIIA.
Apudpmernueckue omnepaudd ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABUIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOoOpa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHkius, crnocoOwl 3amaHus GyHknuu. [paduk  QyHxuu. BzaumHO
oOpaTHble PYHKIIHU.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymm yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas U TeoMeTpHUIEcKas porpeccuu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuud HajJ MHOXKecTBamu. Jmarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yuciia ¥ BbIYHCICHUSA

HarypanbHbie 1 niensie yncina. [IpusHaku 1eIMMOCTH LIEIIbIX YHACEIL.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENIEHMU.

Jlorapudm uyucna. JleciTuuHbIE U HATYypPATIbHBIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTApU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEPXKAIIUX CTEHNEHH C PalUOHAIBHBIM
MTOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHHI. PellleHne NpUKIaIHbIX 33/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CuCcTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPaPUKHU

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku MOHOTOHHOCTH
bynkun. MakcumyMbl 1 MUHUMYMBI QyHKiuu. HauGomblee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 711 pEeLICHUS] YPAaBHEHUN U JTUHEHHbBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepsiBabie GpyHKIMH. MeTO HHTEPBAIOB ISl PEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

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

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.

Mooyne «I eomempusy

10 KVIACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEpeOMETpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpancTBO. I[loHATHE 00 aKCMOMATHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHoe pacnosioxkeHue MpsAMBIX B MPOCTPAHCTBE: IEpeceKaronrecs,
napajjielbHble W CKpeuBaromuecs mnpsmMele. [lapannenbHOCTs NOPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajulelibHble MpsSMble B IPOCTPAHCTBE;
NapaJyIeIbHOCTh TPEX MPAMBIX; NAPAJIIENBHOCTh MPSMON U IUIOCKOCTU. YTIIBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsSMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napajuielibHble  TUIOCKOCTH; CBOMCTBA
napajienbHbIX TIockoctei. [IpocTeifliine mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPa’p, KyO, mapayjiesenunea; MIoCTPOCHHE CEUSHUIA.

[lepneHANKYISIPHOCTh NPSIMOM U MJIOCKOCTH: MEPIEHIUKYISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSMBIE MAPAJUICIbHBIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU



NEPIECHINKYJIIPHONU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPHU3HAK MEPHEHIUKYJIAPHOCTH  JIBYX
mIocKocTer. Teopema o TpEX NMepHeHIUKYIspax.

MHoOrorpaHHuKHU

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbBI; OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajulelienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHE MUPAMU/JIbI; OOKOBAs U TIOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPABWIIbHAS U
yceuéHHass nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuibl. [IpaBunbHble
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHUKA; MPABUJIbHAS NPU3MA U
IIpaBWJIbHAS IHMPAMHJA; NPABUIIbHAs TPEYroJibHAs INHUPaMHUAA W TPaBUJIbHBIN
TeTpadap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noneka’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPAMHAAX, NapauleIeNuINenax,
MPaBUIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOTPaHHMKOB: pEéOpa, AuaroHaid, YIJbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU TPU3MBI,
IJIOMAh OCHOBAaHMI, TeopemMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM MNHUpaMUBbI,
TeopeMa O TIUIomand yceu€éHHoM mnupamuabl. [lonsitue 00 o00béMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

Hummeapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKON MOBEpXHOCTU. [lunuHap: oOcCHOBaHUA U
OOKOBasi TMMOBEPXHOCTh, OOpasyroimas W OCh, IUIOMAab OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepXHOCTH. KOHYC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi



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

Chepa m map: 1meHTp, paguyc, IUaMeTp; IUIOMAIL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue cepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
TJI011a1b Chephl.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka munHapa 1 KOHycCa.

KomOunHanuu Ten BpalieHuss W = MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TeEJO
BpAILCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa U mIomaab chepsl.

[TogoGubeie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TT0I00HBIX TEJI.

Ceuenusi mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajieIbHO€ OCHOBAaHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE
BekTop Ha I0CKOCTH U B pocTpaHcTBE. CH0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa HA 4ncio. PaszioxkeHne BEKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napauenenunena. Pemenue 3a1ay, CBSI3aHHBIX C
IIPUMEHEHUEM ITPABUII JEUCTBUM ¢ BeKTOpamu. [IpsMoyronpHas cucrtema
KOOpJUHAT B npoctpancTBe. Koopaunatel Bektopa. [Ipocreitmue 3anauu B
KOOpAMHATax. YToJ Mexay BekTropaMu. CKaJISIpHOE MPOU3BEIACHNUE BEKTOPOB.
Briuncnenue yriioB Mexay NPSIMbIMHU U TUIOCKOCTSIMU. KoOpIMHATHO-BEKTOPHBIIM
METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]a4

Mooynw «Beposmnocms u cmamucmuxay

10 KJIACC

[IpencraBnenre MAaHHBIX C TOMOILIBIO Tabmuu u guarpamm. Cpeanee
apupMeTHIecCKoe, MeIuaHa, HauOoJibllleeé W HAWMEHBINIEE 3HAYCHUS, pa3Max,
JUCTIEPCHS ¥ CTAH/IaPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEPUMEHTHI (OTIBITHI) M CITy4ailHbIe COOBITHS. DJIEMEHTAPHBIC
coObITHsl (ucxobl). BepostHOCTh ciydaitHOro coObITHs. bim3ocTh 4acToThl |
BeposiTHOCTH ~ coObITuil.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTApHBIMU  COOBITUSIMU.  BepodTHOCTH  COOBITUH B OMbITaX  C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.



Onepatyu Hag COOBITUSMU: IepecedeHue, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. opmyiia clI0KeHUS BEPOSATHOCTEM.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CilaydamHOro
sKcriepuMenTa. @opmyiia MoaHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

Komb6unaropnoe npaBuno ymHoxkeHusi. [lepectaHoBku u ¢akropuan. Yucio
coueranuil. TpeyronpHuk Ilackans. ®opmyna 6mHoma HeroToHa.

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

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdTrHocteil.  [{uarpamma
pacnipenenenus. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, N€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KITACC

UucioBble  XapakTEPUCTUKU  CIyYalHBIX  BEJIMYMH: MAaT€MaTHYECKOE
OKMJIaHWE, JUCIEPCUsl W CTaHIApTHOE OTKIOHEHWE. IIpumepsl NpHUMEHEHUS
MaTEMaTUYeCKOro OKHUJAHUsA, B TOM YHUCIIE B 3aJlayax W3 MOBCEIHEBHOM >KU3HHU.
Matematnueckoe oxugaHue OMHAPHOW Ciay4yallHON BelWYuMHBI. MaTeMaTtnyeckoe
OKUJAHUE CYMMBbl CIIyYallHBIX BEJIMYMH. MaTemMaTH4YecKoe OXXHJIaHUE U
JUCTIIEPCHS TEOMETPUYECKOTO 1 OMHOMUATIBHOTO PACTIPEEICHHM.

3akoH OOJBIIMX 4YHCE MU €ro pojib B HayKe, MPUPOAE U OOIIECTBE.
Bb160pouHbIi METOT MCCTIEAOBAHMIA.

[Ipumepsl HENpEpBIBHBIX COy4YaHbIX BenuuyuH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3agadn, NPUBOIAIIME K HOPMAJIbHOMY pacnpeneneHuto. Ilonstue
0 HOPMAJIbHOM PaCIpEEICHUN.



INIJIAHUPYEMBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAasi ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro U 0e€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe BOCTIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpY’XKaromiel cpejpl, IUIAaHUPOBAHMSI TMOCTYNIKOB M OIEHKH HUX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeJOBEUYECKOW AEsITeNbHOCTH, ITaloB €&
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelcmeusMU, YHUBEPCAIbHBIMU Pe2YISIMUBHLIMU OetiCMBUSMU.

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

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA i OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, NaHHBIX, HAONIOJCHUSIX U YTBEPKIACHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

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

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

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

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

MIPOBOIUTH CaMOCTOSATENEHO 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, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle 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 X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pEelIeHus; COMOCTaBIATh CBOM CYXACHHS C CYXACHUSAMHU JAPYTHX
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)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATH OPTAHU3AIUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh 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
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

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

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

BJIaACTh HaBBbIKAMH MMO3HAaBATEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPHU PELIICHHHU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIEATEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

Mooynw «Ancebpay

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayana MaTEMaTHUYECKOTO aHAIIN3a)
Ha YpOBHE CpPEIIHEro OOIIero 0Opa3oBaHUS JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BolmonHATh  apupMETHYECKHE  ONepauud € palUOHAIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOJB3YS MpaBUiia OKPYIJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHM.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YUCEN AJISl PEeIICHUs
NPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh NMOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MPOU3BOJIBHOTO YIJa;
MCITIOJIb30BAaTh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHHUE;

BremonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BremonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HPPaLMOHAIBHBIX
BBIDOKCHU W pellaTb OCHOBHBIE THUIBI  LEIBbIX, PpalAOHAIBHBIX WU
VPPaLMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA IS PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 Pa3IMYHBIX 00JacTell HAYKH U PeasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKIMS, CIIOCOOBI 3aJaHus (PyHKUIMHU, 00IacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

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

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUYECKOM MPOrPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

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

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

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

OnepupoBaTb  MHOHSATUSAMM: ONpEEIICHHUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IIE€JI0€ YHUCIO; HCIOIb30BaTh
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PELLICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(™m uucia, IEeCATUYHbIE U HATypajbHbIC
JoTapu(MBbI.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTy cBoicTBa CTemeHM i MpeoOpa3oBaHUs  BbIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIIUX JIOTapU(PMBL;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN M €€ PEIICHMHE;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJ1a4H,
UCCJIEIOBATh NIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alllapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHM OJKCTpeMyma (yHKIUU, HauOosblliee U
HauMEHbIllee 3HAueHHUS (QYHKIUM Ha TMPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIen0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATENbHOH, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUS] YPAaBHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajam3a

OmneprpoBaTh MOHATUSAMHU: HENPEPHIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3ajay.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHII.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIYyYIIEro PpELICHUs B
IIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATHSMHU: TIEpPBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.

Mooyne «I eomempusy

10 KITACC

OmneprpoBaTh NOHATUIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IPU PEUICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: NMAPATIIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOrO YIiia; JIMHEHHBIA Yroj ABYTPAHHOTO yrja; IpaJyCHas Mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKaUuU (BBINYKJIble W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOEHUS CEUEHUH, HCIIONIb3Ysl METOJT CIIEIOB.

CrpouTh c€YEHUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pasiiaM uiu
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIUMUCS IPSIMbBIMU.

Pemars 3aaun Ha HaxXOXKIACHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3am Wiu
QIrOpUTMaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PELICHUH
CTaHJAAPTHBIX MaTEMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY



CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ ITUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

BeraucisaTe 00BEMBI U TIIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh W HHTECPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexkax U
pUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AaKThl I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIararoiuX HECKOJIbKO MAaroB PEMICHHUS, €CITM YCIIOBHS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHSTh TOJTyYCHHBIC 3HAHMS Ha IMPAKTHUKE: aHAJIU3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKun CHOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallU Ha S3bIKE TEOMETPUH, WCCIEIOBAaTh ITOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPHUUCCKUX BEITUYHUH.

11 KIIACC
OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroIINe
HWIMHAPUYECKOW  TMOBEPXHOCTH;  LWIMHIAP;  KOHUYECKAss  MOBEPXHOCTb,

oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacroiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATUIMHU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOIOIPAHHUK WIH TEJO
BpalllCHUS.



BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3ydaemble (QUTYypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IpuMeHATH IPaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXAY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAIbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh reomeTpuueckue (HakTbl Uil PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocremme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOI'O METO/A.

Pemlarp 3amaum Ha [0OKa3aTeslbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HaX0XJIEHWE FeOMETPUUECKUX BEJIMYMH MO0 00pa3laM WiIH aJropuTMaM, MPUMEHsS
V3BECTHBIE METO/IbI IIPU PELICHUM CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaATs mOpocTEdlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJIMUHH.



Mooynb «Beposmnocms u cmamucmuxay

10 KIIACC
Yurath 1 CTPOUTH Ta6J'II/ILIBI " JuarpaMmal.
OHCpHpOBaTB ITOHATUAMM: CPCOHECC apH(i)MeTquCKOC, MCAHnaHa,

HauOoJIblIIee, HANMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (JIEMEHTAapHBIM HMCXOJ) CIy4allHOIO OIIBbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHA: TMEPECEUEHUEe U OO0bEIMHEHHE
JAHHBIX ~ COOBITHM, COOBITHE, TMPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpOpMyJIoN CIIOKEHHUS BEPOSTHOCTEN NpHU
pelIeHny 3a1a4.

OmnepupoBaTh MOHATUSIMU: YCIOBHAs BEPOATHOCTb, HE3aBHUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMPABUJIA YMHOXXEHHS, C MOMOIIBIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS NPU PEILIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHUS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOAUThb BEPOATHOCTU COOBITHM B Cepuu
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCTIBITaHUN bepHyum.

OnepupoBaTh  MOHATUSAMM:  CIydaiiHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEW, IMarpaMMa pacIpeiesieHusl.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUM  CIy4yallHOW  BEJIMYMHBI 10O
pacrpeeeHUI0 WIH C OMOILBIO JUATPAMM.

OnepupoBaTh NOHATHEM MATEMATHYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEPHI,
KaK MPUMEHSETCS MaTEeMAaTUYECKOE OXHUAAHWUE CIyYalHOW BEIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE M0 TAHHOMY PACIIPEICICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts npeacTaBiaeHrue 0 HOPMAJIbHOM PACIPEIEIICHHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

Mooynv «Aneebpay

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudgposbie)
Kontpoabusie IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
MHosxecTBa palliOHAIBHBIX U
1 €HCTBUTENBLHBIX uncen. ParmoHaibHbIe 14 1 bubmmorexa [IOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 Bbu6mmoteka [JOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 bubnnorexa [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/Ilj"OI};OMeT un. TpuroHomeTpuyeckue 22 1 brbmmorexa [TOK
P pud- 2P P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 [TocnenoBareabHOCTH M MPOIPECCUH 5 brbmmorexa LTOK
A POTP https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, o6o0IIEHNE, CUCTEMATH3ALHS 3 1 bubmmnoreka HOK
3HAHUM https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1 bubmorexa LOK
YHEIL. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpa(bmcn T pI/II‘OHOMeT(bIZLII{CCIII(I/IC 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero mpiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cueremst ypasHenit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11en1ble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

Mooyne «I'eomempusy

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudgposbie)
Kontpoabusie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 Brezetiie & cTepeomeTpitio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 Bbu6mmotreka [JOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMHU 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
> Muororpariici 11 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
0 OObEMBI MHOTOrpaHHIKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 bubmmorexa [JOK
P ' P yr https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uu(poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 T 12
©ia Bpatemtt https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 1
O0bewpi Te > https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
CUCTEMATU3ALNs 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
Mooynw «Beposmnocms u cmamucmuxkay
10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unpposbIie
Ne i/ P Kourpoububie | IlpakTnyeckue (1udpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 IIpencraBneHune TaHHBIX U ONHUCATEIbHAS 4 bubnnoreka [JOK
CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
2 CrnyualiHble ONBITHI U CIIydaiiHble COOBITHS, 3 1 bubnnorexka [JOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/e0b7b0f1

ONBITHI C PABHOBO3MOKHBIMHU https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOTaAMH
3 Omnepanuu HaJ COOBITUSAMHE, CIIOXKEHUE 3 bubnuoreka [IOK
BEPOSATHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEpOSITHOCTD, IEPEBO
4 CIIy4alHOTO OmbITa, (hOpMYyJIa OJIHOK 6 bubmorexa HOK
i » DOPMY . https://m.edso0o.ru/e0b7b0f1
BEPOSATHOCTH U HE3aBUCUMOCTH COOBITHI
bubmuorexa [JOK
> DIEMEHTBI KOMOHHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX HCIIBITAHUI 3 bubmorexa LOK
P A https://m.edsoo.ru/e0b7b0f1
7 Cny4aiiHple BEJIUYMHEI U PACIIPEICICHUS 6 bubmorexa HOK
ya pactipest https://m.edsoo.ru/e0b7b0f1
. bubnuorexa [JOK
8 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



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

11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne n/m P Konrpoabubie | Ilpakruueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 MaremaTuuecKoe OKHUIaHUE CITy4ailiHOM 4 bubmuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucniepcrs U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOM BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3aKon GospumX tncen 3 1 https://m.edsoo.ru/5fbc5dcl
HenpepsiBHBIE CiydaliHbIE BEITMYHHBI bubnnorexa [HOK
4 2
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
H 2 1
> OPMBIILHOE paclipereieii https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 06001IEHNE 1 bubnnorexka [JOK
6 . 19 2
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbcsdcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

Mooyne «Ancebpay

10 KIIACC
K IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
oA 00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanusi
1 Yucna v BBIYUCIICHUS
11 OnepupoBarh MOHATHUSAMHM: PalUOHAIBHOE M JCHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAS U IECATHYHAS JPOOb, TPOIIEHTHI
19 BommonHATe  apudmernyeckue — omnepanuMM ¢ palMOHAIbHBIMH U
' JNEHUCTBUTEIBbHBIMY YU CIIaAMU
13 BeinonHATe npubamKEHHBIE BBIYUCICHUS, UCIOIb3Yys MpPaBUIa OKPYIJICHUS,
' JIeJ1aTh IPUKKUIKY U OLIEHKY pe3y/bTaTa BIYUCICHUI
OnepupoBaTh MNOHSTUSIMU: CTENEHb C LEJIbIM IOKa3aTelleM, CTaHAapTHas
14 ¢dopma 3amucu JIEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTEMeHH;
' UCIOJIb30BaTh MOAXOASNIYI0 (OpMy 3amucH JEMCTBUTEIBHBIX YHCEN s
pelIeHns MPAKTUYECKUX 3a7ad U IPEICTABICHUS JaHHBIX
OnepupoBaTh NOHIATUSMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOIO YIIa;
1.5 UCMOJb30BaTh  3alUChb  TMPOU3BOJIBHOTO  yrja  yepe3  oOpaTHbIe
TPUTOHOMETPUYECKHE (PYHKIINU
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTh NOHATHUSAMHU: TOXKAECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 paloHaIbHOE, UPpalMOHAIIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
59 BoeinonHsATe npeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAKEHHM U peliaTh
' TPUTOHOMETPUUECKHE YPABHEHUS
BeimonHATe npeoOpa3zoBaHus LEJBIX, PAlMOHAIBHBIX M HUpPpalMOHAIBHBIX
2.3 BBIDOXEHUII M pellaTh OCHOBHBIE THUIBI UENbIX, palMOHAIbHBIX U
UpPpaLMOHAIILHBIX YPaBHEHUI U HEPABEHCTB
24 IIpuMeHATh ypaBHEHMsI U HEPABEHCTBA JUIs PEHICHUS MaTEMAaTUYECKUX 3a1ad
' W 337124 U3 Pa3InYHbIX 00JIacTe HAYKHU U peasIbHOM KU3HH
2.5 MogenupoBaTh peajbHbIE CHTYallMM Ha S3bIKE anredpbl, COCTaBIATH




BBIpAXCHUSA, YPaBHCHHUS, HCPABCHCTBA II0 YCIIOBHIO 3aJadu, HCCIICA0BATH

IMOCTPOCHHBIC MOACIIU C UCITIOJIL30BAHUCM allriapara aJII‘e6pr

3 OyHKIMH U TpaPuKH
OmnepupoBarh NOHATHAMH: (YHKIHSA, CIIOCOOBI 3amaHus (QyHKIHMH, 00JAcTb
3.1 OTpe/IeJICHUSI U MHOXKECTBO 3HAYCHHH (yHKIMH, rpaduK (HYHKIIHHA, B3aUMHO
oOpaTHbIe PYHKIUU
3.9 OmnepupoBarh MOHATHAMU: YETHOCTh U HEYETHOCTD (PYHKIIUH, HYJIU (DYHKIHH,
' IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Ucnonb3oBath rpaduku GyHKUIUN 1 pellieHus] ypaBHEHUN
34 Crpoutp u ynurtath rpaduku TUHEWHOW (YHKIHMH, KBagpaTHUIHOW (DYHKIIHH,
' CTENEeHHON (YHKILIMU C LEJIbIM [ToKa3aTeaeM
Hcnonb3oBare rpaduku (QyHKUMH Ui MCCIENOBAaHUS IPOLECCOB U
3.5 3aBHCUMOCTEH TMpH pPEUICHWH 337ad W3 JPYTUX YUeOHBIX NPEAMETOB W
peanbHOM JKU3HHU, BBIpaXkaTh (YOpPMYJIaMH 3aBUCUMOCTH MEX/1y BeTMUNHAMU
4 Hauana maTremaTueckoro aHajinsa
41 OnepupoBaTh MOHATHSAMHU:  IOCJIEAOBAaTENBHOCTh, apudMeTHueckas u
' reOMETpPHUECKas IIPOTPECCHH
42 OnepupoBaTh MOHATHSAMH: OECKOHEYHO YyObIBaromiass TreoMeTpudecKas
' nporpeccusi, cyMmma 6€CKOHEUHO YObIBaroIel reOMEeTPUYECKON MPOrpeccHu
4.3 3aiaBaTh OCIEOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATENLHOCTEH W MPOTPECCHHA ISl PEIICHHS
' peanbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAI[MH HAJl MHOXKECTBAMHU
£ 5 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar sl OMCaHUs pealbHbIX
' MIPOIIECCOB M SIBJICHUH, P PEIICHUH 33249 U3 APYTHX YICOHBIX MTPEIMETOB
- OmnepupoBatb MOHATHSIMU: oTIpeieNieHue, TeopeMma, CJIeJICTBUE,
' JI0Ka3aTeIbCTBO
11 KUIACC

Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpelHero 001ero od0pa3oBaHus

Yucia ¥ BEIYUCICHUS




OHepI/IpOBaTB MOHATHUAMHA: HATypaJbHOC, MNCJI0O€ YHCIO0, HCIIO0Jb30BaTh

11 MPU3HAKU JICJIMMOCTH LEIBbIX YHUCEI, pPAa3jJ0oKEHUE YuClIa Ha MPOCThIC
MHOKHTENH JUIsl PELICHUs 33124
1.2 OnepupoBarh NOHATHEM: CTENIEHD C PALJUOHAIILHBIM II0KA3aTEIeM
13 OnepupoBaTh MOHATUAMU: JIOTapu(pM 4YUCIA, JECATUYHbIE M HATypallbHbIE
' norapupmbl
2 VYpaBHEHUSI U HEPABEHCTBA
[IpumeHnsTh  CBOWCTBA CTENmEHH /i  1peoOpa3oBaHUS  BBIPAKECHUH,
2.1 OIIEpUPOBATh MOHATUAMU: [10KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBI€ TUIIBI [10KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonuATe npeoOpazoBaHMsl  BBIpAKEHUH, cojepXkalux Jiorapugmsr,
2.2 ONIEPUPOBATH TOHATHAMH: JIOTApU(MUYECKOE YpaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOrApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTs perienus NpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh NOHATUSAMHU: CUCTEMa JMHEMHBIX YPaBHEHHH U €€ pELICHMUE;
2.4 HCIOJIb30BaTh CHUCTEMY JIMHEWHBIX YpaBHEHUN [UIsl pPELICHUS] MPaKTUYECKUX
3a1a4
25 HaxomuThs penieHusi NpoCTEUIINX CUCTEM U COBOKYIHOCTEW palMOHAJIbHBIX
' YPaBHEHUW U HEPABEHCTB
MonenpoBaTb pealbHblE CHUTyallUM Ha S3bIK€ aireOpbl, COCTaBIATh
2.6 BBIDAKEHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEI0BAaTh MMOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM anmapaTa aareopsbl
3 OyHKIMH U TpaduKh
OnepupoBaTb  HOHATUAMH:  TNEpUOJMYEcCKas  (QYHKIUS,  HPOMEXKYTKU
31 MOHOTOHHOCTH (YHKIIMH, TOYKH OJKCTpemMyMa (QyHKIMH, HauOoibllee u
' HavMeHblllee 3HayeHus (DYHKIMUM Ha MTPOMEXYTKE; HCHONb30BaTh MX IS
uccenoBaHus GyHKITNH, 3aJaHHON TpaduKoM
OnepupoBaTh MOHATUAMHU: TpaQUKU TOKa3aTENbHOM, JorapugmMuyeckod u
3.2 TPUTOHOMETPUYECKUX (YHKIMIT; n300pakaTh UX Ha KOOPAMHATHOW TJIOCKOCTH
1 UCTIOJIb30BaTh JUI PELICHHs ypaBHEHHUI U HEPABEHCTB
33 N3o0paxkaTh Ha KOOPAUHATHOM TUIOCKOCTH TpaUKN JTMHEHHBIX YPAaBHCHHH H
' HCI0JIb30BaTh UX JUISl PEILICHUSI CUCTEMBI JINHEHHBIX ypaBHEHUI
34 Hcnonb3oBate rpaduku QYHKUMH Ui HCCIEJOBAHUS IPOLIECCOB H

3aBUCUMOCTEHN U3 IPYrUX YUCOHBIX TUCIUILUINH




Havana MaTeMaTH4eCKOTr0o aHaIn3a

OnepupoBarh MOHATUSMU: HeENpepbiBHas (YHKIMS, TPOU3BOAHAS (PYHKIIHH;

4.1 UCTOJb30BATh TEOMETPHUUECKUI M (U3UYECKUH CMBICT MPOU3BOJHOM IS
peleHns 3a1a4
49 HaxoauTe npou3BogHBIE 3JI€MEHTAPHBIX (QYHKLUH, BBIYUCIISATH IPOU3BOIHBIE
' CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIUN
Hcnonp30BaTh MPOU3BOJHYIO JJIsl UCCIIEAOBAHUS (DYHKIIMM Ha MOHOTOHHOCTb
4.3 U DOKCTPEMYMBI, IPUMEHATh PE3YIbTaThl HCCIECNOBAaHUSA K IIOCTPOCHUIO
rpaduxoB
14 Hcnonws30Bare NPOM3BOAHYIO I HAXOXKACHMS HAWIYYIIErO pELlICHUs B
' IIPUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a1a4ax
A5 OnepupoBarh MOHATUSAMH: IEpPBOOOpa3HAas W  HMHTETpal; IOHUMATh
' reoMeTpHUecKuil U (PU3NYECKUI CMBICII HHTErpaia
46 HaxoauThs nepBooOpa3Hble 31€eMEHTApHBIX (YHKLUUH, BBIYUCIATh MHTETpasl Mo
' ¢dbopmyiie Hetotona — JleitOnuma
47 Pemate mpukiagHeie 3agadd, B TOM 4YHUCIIE COLMAIBHO-DKOHOMHUYECKOTO M

(I)I/I3I/ILICCKOI‘O XapaxkTepa, CPpeaACTBAMA MATEMATUYCCKOTI'O aHaIn3a

Mooyne «I eomempusiy

10 KJIACC
K IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM

oA o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus
7 I'eomerpus

7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, MPAMAs], INIOCKOCTh

25 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PELICHUU
' TEOMETPUUYECKHX 3a/1a4

23 OrnepupoBaTh MOHATUSIMH: MAPATUICIBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U
' IJIOCKOCTEM

24 KnaccuduiupoBaTe B3aMHOE pacHONIOKEHUE TMPSAMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE

- OnepupoBaTh MOHATHIMHE: JBYTPAHHBIN YTOJ, TPaHU IBYTPAHHOTO yria, pedpo
' JIBYTPAaHHOIO yria, JUHEHHBIH yrojl MABYTPaHHOIO YIya, TpajycHas Mepa




JIBYTPaHHOIO yria

7.6

7.7

OnepupoBaTb IOHATHUSAMHM: MHOIOTPAHHUK, BBIIYKIBIM W HEBBIIYKIIbIN
MHOT'OI'PAHHUK, JIEMEHTBI MHOTOIPAHHUKA, IIPABUJIbHBIM MHOIOTPAaHHUK
PacriozHaBaTh OCHOBHBIE BHJBl MHOTOI'PDAaHHUKOB (IMpamuia, IpHU3Ma,

MPSIMOYTOJIBHBIN TTapajuieenume;, Kyo)

7.8

KnaccuduiupoBaTs MHOTOTpaHHUKH, BHIOMpPasi OCHOBAHUS JUIsl KilacCU(DUKAIINK
(BBIIIYKJIBIE M HEBBITYKJbIE MHOTOI'PAHHUKH, IPAaBUJIbHBIE MHOIOI'DAaHHUKH,

IIPSAMBIC 1 HAKJIOHHBIC ITPU3MBEI, HapaJIJ'ICJ'ICHI/IHCI[BI)

7.9

OHepI/IpOBaTB IMOHATHAMU: CEKYILasl INIOCKOCTh, CCHCHNE MHOTOTPAHHHUKOB

7.10

OOBACHITD IMPUHLOUIIBL TTOCTPOCHUSA CEUCHUI MHOTI'OIr'paHHUKOB, HCIIOJIb3Yysd

METO/I CIIEIOB

7.11

CrpouTh ce4eHus: MHOIOI'PaHHUKOB METO/OM CJIE/IOB, BBIIOIHATH (BBIHOCHBIE)
IUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEPXY, COOKY,

CHM3Y

7.12

Pemars 3a/la4d Ha HAXO0XIACHHUC I'COMCTPUUYCCKHUX BCIHWYHH IIO 06pa3uaM nimn
aJropuTMaM, MIPHUMCHAA HU3BCCTHBIC AHAJTUTUYCCKUC MCETOAbLI IMPU PCHICHUHA
CTAHAAPTHBIX MATEMATUYCCKUX 3a/ldad Ha BBIYUCICHUC paCCTOHHI/Iﬁ MCKAY
ABYMSA TOYKaMH, OT TOYKH 10 pr[MOI\/JI, OT TOYKH J0 IIJIOCKOCTHU, MCKIAY

CKPCHINBAOIIHUMUCS IMTPIMBIMU

7.13

Pemate 3ala4 Ha HaXOXJACHUC T'COMCTPUUCCKHUX BCJIIMYUH I10 06pa3uaM nIn
aJropuTMaM, MNPHUMCEHAA HU3BCCTHBIC AHAJTUTUYCCKUC MCETOAbLI IMPU PCHICHUH
CTAaHAAPTHBIX MATEMATUYCCKHUX 3ada4 Ha BbIUHUCICHUC YIJIOB  MCKAY
CKpCIIMBAOIUMHUCA TPAMBIMH, MCKAY HpﬂMOﬁ U TIIOCKOCTBIO, MCKIY

IJIOCKOCTAMU, ABYT'PAHHBIX YTJIOB

7.14

7.15

Bbruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOrpaHHMKOB (IIpHU3Ma,
nupaMujia) ¢ TMpuMeHeHHeM (OpMys, BBIUUCIATH COOTHOILEHUS MEXIY

TJIOMIA MU TTIOBEPXHOCTEN, 00bEMaMH 1MOJOOHBIX MHOTOTPAHHHUKOB

OnepupoBaTh NOHATHSAMHU: CHMMETPHUsS B TPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U MIIOCKOCTh CUMMCTPUU (I)I/Il“ypBI

7.16

W3Bnekath, mnpeoOpa3oBbIBATE W WHTEPHPETHPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexXax

U PUCYHKax

7.17

[IpumensTh reomMeTprudeckre (HakThl I PEIICHHUS] CTEPEOMETPUUYECKUX 3ajad,

npeamnojgararomux HCECKOJBKO IIaroB peucHHsA, C€CJIIM YCIOBUA IPHUMCHCHUSA




3a/1aHbl B IBHOU (popme

7.18

7.19

[IpumeHaATs  mpocTedIIMe  MpOorpaMMHBIE  CpelcTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBoanTE IpUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTENW B IIPUPOJIE U KU3HH,

paciio3HaBaTh IMPOABJICHHUEC 3aKOHOB 'COMCTPHUU B HCKYCCTBE

7.20

11 KIIACC

[IpyuMeHsTh TOJIyueHHbIE 3HAHMUS Ha TMPAKTUKE: aHaJIU3UPOBATh peajbHbIC
CUTyallUd ¥ TPUMEHSATh HM3yYCHHbIE TMOHATHS B MPOLECCE IMOUCKA pEelICHUs
MaTeMaTudecku CcGOPMYyIUPOBAHHON MPOOIEMBI, MOJEIUPOBATH pealbHbIE
CUTyallMd Ha S3bIKE TE€OMETPUM, HCCIIENOBATh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TMOHSATHI M TeopeM, ammaparta anreOpsl,
peuiaTh MPaKTHYECKUE 3a7a4M, CBA3AaHHBIC C HAXOXKICHUEM TE€OMETPHYECKUX

BCJINYHNH

Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpelHero 001mero 00pa3oBaHus

I'eomerpus

6.1

6.2
6.3
6.4

6.5

6.6

6.7

OnepupoBaTh MOHATUSAMH: IWIIMHIPUYECKAss MOBEPXHOCTh, 0Opa3yrolue
LUIUHAPAYECKOW  IOBEPXHOCTH, LWIMHAP, KOHUYECKas IOBEPXHOCTb,

o0pa3yromiye KOHHYeCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
Pacno3naBars Tena BpameHus (WIMHAP, KOHYC, cdepa U map)

OOBSICHATH CITOCOOBI MOTyYEHUS TEJ BpallleHus

KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH

OHGpHpOBaTI) IIOHATUAMU: HI&pOBOﬁ CEIrMEHT, OCHOBAHHE CETrMCEHTA, BBICOTA
CErMEHTa, II1apOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA ILIAPOBOTO CJIOS,
1apOBOM CEKTOP

Bbruncnare  00bEMBI WM IUIOIIAAM  TOBEPXHOCTEH  TeN  BpallleHUs,

TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT

OnepupoBaTh MOHATUSMU: MHOTOIPAaHHUK, BIIMCAHHBIA B cepy M OMHUCAHHBIN

OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHHUK UJIH TEJIO BPAIEHUS

6.8

BbyncnsaTe COOTHOLICHUS MEXKIYy IUIOHIA[SIMH TMOBEPXHOCTEH W 00BEMamMu

IMOOOOHBIX TEI

6.9

N3o0paxarh uszydyaemble (UTYppl OT PYKH M C MPUMEHEHHEM MPOCTHIX

YEPTEKHBIX UHCTPYMEHTOB




6.10

6.11

6.12

BbIonHATE (BBIHOCHBIE) MIIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX

¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUThH CEUCHHS TEJI BPALICHUS

W3BnekaTh, MHTEpHpEeTHpPOBaTH U  NpeoOpa3oBbBaTh HMHMOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaxX

[TpumensTh reomMeTpuueckre (PaxKThl ISl PEHICHHUs] CTEPEOMETPUUECKUX 3ajad,

nmpearojgaratomux HCECKOJIbKO MIaroB peucHus, CCJIM YCIOBUA NPUMCHCHHA

3aJaHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmmomaaTe I[CﬁCTBPI?I CJIOKCHHSA  BCKTOPOB, BbIYWTAHHUA BCKTOPOB U

YMHOXKEHUS BEKTOpA Ha YUCII0, OOBSICHITH, KAKUMH CBOMCTBAMHU OHU 00JIa1al0T

6.15

[IpumensTs npaBuiIo Napauieaenuneia Ipyu CI0KEHUU BEKTOPOB

6.16

6.17

OHGpI/IpOBaTI) MOHATHUAMU: JCKAPTOBbBI KOOPAMWHATBI B IMPOCTPAHCTBE, BCKTOD,
MOAYJIb BCKTOPA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOPA, YI'OJl MCKIAY
BCKTOpaMH, CKaJIpHOC IMPOU3BCIACHUC BCKTOPOB, KOJIJIMHCAPHLIC n

KOMIUITAHAPHBIE BEKTOPbI
HaxonuTte cymMMy BEKTOpOB M IPOM3BEJIEHUE BEKTOpA HA YHUCIO, YTOJ MEXKIY
BEKTOpPAMHM, CKaJsIpHOE NPOM3BEIEHUE, pACKIaAbIBaTh BEKTOp MO JABYM

HCKOJUIMHCAPHBIM BECKTOPaM

6.18

BaI[aBaTB IIJIOCKOCTH YPaBHCHHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemate HpOCTCfIHIPIG TCOMETPHUICCKUEC 3aJadd Ha MNPHUMCHCHUC BCKTOPHO-

KOOpAWHATHOTO METOJa

6.20

Pemate 3agadyd Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HAaXOXXIACHUC TCOMCTPHUYCCKUX BCIUYHUH 110 06pa3uaM HJIn ajJroputMmam,
MMPUMCHAA HU3BCCTHBIC MCTOJbI IIPpHU PCIICHHUMN CTAHAAPTHBIX MAaTEMAaTUUYCCKHX

3a1a4

6.21

[IpuMeHATs  mpocTEHIIME  MPOrpaMMHBIE  CpelcTBA M AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

[IpuBOAUTE MPUMEPHI MATEMATUYECKNX 3aKOHOMEPHOCTEN B MIPUPOJIE U )KU3HH,

paciio3HaBaTh IMMPOABJICHHUC 3aKOHOB '€COMCTPHUU B UCKYCCTBC

6.23

[IpyMeHATH MOIydEHHBIE 3HAHMWS HAa IPAKTHKE: AHAJIU3UPOBATh pPEallbHbIC
CUTyallUd W IPUMEHATH HU3YyYEHHBIC IOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOpMyTUpPOBAaHHON MpPOOJIEMBI, MOJEIUPOBATh peajbHbIE
CUTyallUd Ha A3bIKE TIE€OMETPHUM, HCCIEN0BATh IIOCTPOCHHBIE MOIEIU C
UCITIOJIb30BAHUEM T'€OMETPUYECKUX TOHATUH M TeopeM, ammapara aireOpsl,

peiiaTth MPAKTUYCCKUE 3aJdadd, CBA3AHHBIC C HAXO0XIACHHUEM TI'€COMCTPHUYCCKUX




BCJIIMYHUH

Mooy «Beposmnocms u cmamucmuxay

10 KJIACC
K IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
oA 00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
6 Teopust BEpOATHOCTEN U CTAaTUCTUKA
6.1 YuTaTth ¥ CTPOUTH TAOJIHUIIBI ¥ THATPAMMBI
6.9 OnepupoBaTh MOHATHAMH: cpeliHee apudmernyeckoe, MeanaHa, Haubosbliee,
' HaMMEHbIIIEE 3HAaUCHHE, Pa3MaX MacCHUBa YMCIOBBIX JAHHBIX
OnepupoBaTb NOHSTHUSAMHU: CIIy4alHbIM AKCHEPUMEHT (ONIBIT) M Ccily4yailHoe
coObITHE, DIIEMEHTapHOE COOBITHE (ITEMEHTAPHBIM UCXO[]) CIy4allHOTO OMBITA;
6.3 HaxXOJIUTb BEPOSTHOCTH B OMNbBITAX C PAaBHOBO3MOXXHBIMU CIy4YalHBIMU
COOBITUSIMHM, HAXOAWTb U CPaBHUBATh BEPOSTHOCTU COOBITUN B H3YYEHHBIX
CIIyYaHBIX SKCIIEPUMEHTAX
Haxoauts u GopmMynupoBaTh COOBITHS: MepecedeHre U O0bEAMHEHUE JaHHBIX
6.4 COOBITHIA, COOBITHE, MPOTHUBOMOJIOKHOE TAHHOMY COOBITHIO; TIOJIB30BATHCA
' auarpaMmamMu Ousepa U GOpMyYJIol CIOKEHUSI BEPOSTHOCTEH MpU pPElIeHUU
3a/1a4
OnepupoBaTh MOHSATUSMHU: YCIOBHAs BEPOSTHOCTb, HE3aBHUCHMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IMOMOILBIO MTPaBUJIa YMHOKEHHUSI, C IOMOIIBIO JepeBa
CIIy4allHOTO OIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPH PEIICHUN 33129
OnepupoBaTh TMOHATUSIMH: WCIBITAHUE, HE3ABUCHUMbIE HCHBITAHUS, CEpUS
6.7 WCIIBITAaHUHM, yCIIeX W HeyJada, HaXOIUTh BEPOSTHOCTH COOBITHH B CEpUHU
' HE3aBUCUMBIX MCHOBITAHUW J10 TIEPBOTO yCMeXa, HAXOAUTh BEPOATHOCTHU
coObITHI B cepuu uctibiTanuit bepHymnnu
6.8 OnepupoBaThb MIOHATUSAMH: Ciy4yaiiHas BEJINYMHA, pacripeeneHue
' BEPOATHOCTEH, AUarpaMma pacrpeaesieHus
11 KJIACC
Kon IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM




o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHus

5 Teopust BEpOATHOCTEN M CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTH 3HAUEHUH CIIy4aliHOIN BEJIMYUHBI 110 PaCIpeEICHHUIO
' WJIY C TIOMOLIBIO TUarpamMmm
OnepupoBarh MOHATUEM MAaTEMAaTHYECKOTIO OXKUIAHUS, MPUBOJIUTH MPUMEPHI
5.2 TOTO, KaK IPUMEHSETCS MAaTeMAaTHYeCKOE OXHUIaHUE CIy4yallHON BETUYHMHBI,
HaxO0JIUTh MATEMATHYECKOE OXKUJAHUE IO TAHHOMY pacIpeaesICHUI0
5.3 Hwmets npencTaBiieHne 0 3aKOHE OOJIBIINX YHCeT
5.4 Nmets npeacraBiaeHue 0 HOpMaIbHOM paclpeaesIeHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Mooynb «Ancebpay

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYUCIICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JAPOOH, IPOLEHTHI,
OeckOoHEYHbIe  MepuoAMYeckue  apodu.  ApudMeTHdeckwe  omepauud ¢
11 palMOHATIBHBIMU YMCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
Ipobeil ¥ MPOIEHTOB JUIsl PeUIeHUs MPUKIATHBIX 3aad M3 Pa3IuYHbIX OTpaciei
3HAHUM U PEATIbHOM KU3HU
JenictBuTenbHble  4yMcia.  PalMOHAJIbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 ApudmeTndeckre omepanuud ¢ JAeWCTBUTENbHBIMU uuciamu. [IpubmmkEéHnbie
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BhIYUCICHUN
Crenenp ¢ nenbiM nokaszareneMm. CranpapTHass ¢gopma 3amucu JAEHCTBUTEIBHOIO
13 yucia. Mcnonb3oBanue moaxozsmeil GopMbl 3anucu AeHCTBUTENbHBIX YUCEN IS
pelIeHNs MPaKTUYECKUX 3aJa4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTemneHu. JleWcTBUsS ¢ apupMETHYECKUMHU
' KOPHSIMM HaTypaJbHON CTETIEHH
L5 CuHyC, KOCMHYC M TaHIEHC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE IPEOOpa3OBaAHUS
95 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpHUECKHUEe (HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeTtoj
' MHTEPBAJIOB
2.4 Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanroHaabHbIX YpaBHEHUH U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpHUUECKUX YpaBHEHUN
27 [IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTeMAaTUYECKUX 3a]a4 U 3a/1a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHON KU3HU
3 OyHKIUYU U TpapUKu




Oynknus, crnocoObl 3amanus ¢yHkinuu. ['padux ¢yHknmu. B3zaumaO oOpaTHBIC

3.1
byHKIIUN
3.2 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymm dyskimm.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIC PYHKIIUU
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IieJbIM Ioka3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKpYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKHX (YHKIHUN
' YHCIIOBOTO apryMeHTa
4 Hauana maremMaTHueckoro aHaiuza
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3amaHMs IOCIEAOBATEIbHOCTEH. MOHOTOHHEIE
' [0CJIEI0BATEIbHOCTH
Apudmernueckass U TeoMeTpUuUEcKass mporpeccuu. beckoHeuHo yObIBarowiast
42 reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIECH TI'€OMETPHUYECKON
' nporpeccuu. dopmyna CIOXKHBIX TNPOLEHTOB. lcmosnb30BaHue mnporpeccuu Jis
pelIeHus pealbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
) MHoxecTBa U JIOTHKA
MHoXecTBO, omnepanuu HajJ MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOXKECTBEHHOIO amnmapaTa s OMNMCaHUS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJ1a4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbLCTBO
11 KJIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMS
1 Yucna u BBIYMCICHUS
1.1 Harypanbhble u nensie yncia. [lpusHaku AeTMMOCTH HENbIX Yucel
1.2 CreneHb ¢ palioHaJILHBIM MOKa3aTeneM. CBOWMCTBA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynpie U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHHs U HEpAaBEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapumbl
25 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX CTENEHH C PAl[MOHAIBHBIM
' rokaszaresem
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIC YpaBHEHUS U HEPABEHCTBA




2.5

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA

CucteMbl JMHEWHBIX ypaBHEHHMU. PeleHne NpHUKIAIHBIX 3aJad C OMOIIBIO

25 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
28 IIpumeHneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATUUECKUX 3314
' U 337124 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIIMU U Tpaduku
Oynkus. Ilepuognueckue ¢ynkunu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHMH.
3.1 MakcuMymbl ¥ MUHUMYMBbI (yHKUIMKA. Hambomnbiiee ¥ HauMeHbllee 3HAUYCHUE
(GyHKINN Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKu
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S peIIeHHs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIUH I UCCICIOBAHMS — TPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpble€ BO3HMKAIOT NPU PEIICHUM 33Jad U3 JAPYIHX Y4eOHbIX
MIPEAMETOB U PEaIbHOMN KU3HU
4 Havana maTremMaTnyeckoro aHanmsa
4.1 HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3nYeckuit CMBICI TPOU3BOIHOM
43 ITpousBonHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS TPOU3BOIHON
' CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIHI
[IpumeHeHre NPOU3BOAHONM K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HaubosblIero ¥ HauMEHBIIEro 3HaueHUs (pyHKIUH Ha
OTpe3Ke
[IpumeHneHne MpoU3BOAHOM JUIsl HAXOKIEHUS! HAWTYUILIEro pelIeHNs B IPUKIIaIHbIX
4.5 3ajjavax, s ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuiam
rpaduxom
4.6 IlepBooOpaznasi. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomerpuueckuil U pusnyeckuil cmbici. Beruncienue uaterpaina mo

dbopmyne HetoTona — JleiiOauia

Mooynw «I'eomempusy



10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

I'eomeTpus

7.1

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsatTne 00  aKCMOMAaTHYECKOM  IOCTPOCHUH  CTEPEOMETPHUU:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

7.3

7.4

B3auMHOe pacnosnoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
napajuleJibHble U CKpeluBaromuecs mnpsmele. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MHPSIMBIX, MApPAJIEIIBHOCTh MPSAMOM M IIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXAYy HpsIMBIMU B IPOCTPAHCTBE.
[TapanienpHOCTh MJIOCKOCTEHN: MapaulebHbIe IJIOCKOCTH, CBOWCTBA MapalieIbHbIX
wiockocTeil. [Ipocteiimue mpocTpaHcTBeHHbIE (GUTYPBl HAa MIIOCKOCTH: TETpadJp,

KyO, mapajuieNenuies], HIOCTPOSHHE CeUeHHH

[lepneHUKyISIpHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOU IEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUryphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIApax

IlonsiTHE MHOTOrpaHHMKA, OCHOBHBIE DSJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHMS MPU3MBI, MpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsAMOYToJIbHBIN MMapauIeIICITNATIE T
u ero csorcraa. [Iupamuaa: N-yrojapHas nupamuia, TpaHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHA MOBEPXHOCTh MUPAMUJIbI, IPaBHIIbHASA M yCEUEHHAs MUpamMHja.
OnemMeHTsl NpuU3Mbl U nOHpaMuibl. lIpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IpaBUIbHAS INPU3Ma M IpaBWIbHAs IHPAMHUIA,
NpaBUWIbHAS TPEYTOJIbHAS MUPAMUA U MPABHIBHBINA TeTpa’ap, KyO. IlpeacraBnenue
O IPaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Ip, AOACKa’aAp M uKocadapyrue CeueHus

IMMPU3MBbI U TUPAMUIBI




7.5

CummMeTpusi B TPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTENIBHO TOYKH, MPSIMOMH,
MJIOCKOCTH. DJIEMEHTbl CUMMETPHUU B MUPAMUJIAX, MMapajlieNenuIeax, MpaBuiIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pé&Opa, auaroHanu, yribl. [lnomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSMOM NpPU3MBI, IUIOIIAb
OCHOBaHUH, TeopemMa 0 0OKOBOW MOBEPXHOCTH MPsAMOH mpu3Msl. [1nomans 60koBoi
IOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHIbl, TEOpeMa O IUIOLIaIu

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

HOI[O6HBIC TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIAAsIMHU HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA

I'eomerpus

[{unuuapuyeckas IOBEPXHOCTh, 00pa3yolue HUIMHIPUIECKON MOBEPXHOCTH, OCh
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJ'II/IH]IPZ OCHOBaHHSI U OOKOBas IMOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKkoi mnoBepxHocTu. KoHyc: ocHOBaHME M BepllnHa, oOpasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

Cdepa u map: neHTp, paauyc, IMaMerp, IIoaab MOBEPXHOCTH cdephl. B3aumuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cdepbl

6.4

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA

okoJ1o cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO0 BPAIICHUS

6.6

6.7

[Tonstue 06 oO0BEmMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO TMMapaijienenuneaa M ciueactBuss u3 He€. OO0BEM IMIIMHIpA,

KoHyca. O0BEM 1apa u miomaab chepsl

[Tomobuple Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHYca

(mapasuteIbHOE OCHOBAHUIO M ITPOXO/ISIIEe Yepe3 BEPIINHY), CCUCHHS 1Iapa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.




YMHOXEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOpa M0 TpEM HEKOMIUIAHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

6.10

[IpsimoyronbHasi cucreMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHaTtsl BekTopa.
[Ipocreiimne 3amauyn B KOOpAMHATAX. YTrod MeXay Bekropamu. CkaisipHoe
MIPOU3BE/ICHNE BEKTOPOB. BhIUunCiIeHHE YIIIOB MEXIY NPSMBIMH U IJIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLIEHUN F€OMETPUYECKUX 3a/1a4

Mooynw «Beposmnocms u cmamucmuxay

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
[IpencraBnenne JaHHBIX C ToMolplo Tabmun u  avarpamm.  Cpenhee
6.1 apupMeTHUecKoe, MeauaHa, HauOoyblllee W HaWMEHbIIee 3HAYCHUS, pa3Max,
JUCTepCusl U CTAaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OpOB
CrnyuaiiHble SKCIEpUMEHTHI (ONBITBI) U Ciy4ailHble COOBITUS. OJIeMEHTapHbIE
coObITHs (Mcxofbl). BeposTHOCTh ciydaiiHOro coObITHs. biu3ocTs yacToThl U
6.2 BEPOATHOCTH cOOBITUH. Ciy4aifHble ONBITHI C PABHOBO3MOXHBIMU 3J1€MEHTAPHBIMU
coObITHSAMHM.  BeposTHOCTM  COOBITMMI B ONBITaX €  PaBHOBO3MOKHBIMHU
3JI€MEHTapPHBIMU COOBITUAMHU
6.3 Onepauuu Hajx COOBITUSIMU: IepeceueHue, OOBEAMHEHHE, MPOTUBOIIOJIOKHbBIE
' coObITHs. [lnarpammsl Ditnepa. @opmyiia ClIoKEeHUs] BEpOSITHOCTEH
6.4 VYcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBO  CiydalHOro
' skcniepuMmenTa. @opmysa mojHoH BeposTHOCTH. HezaBucuMbie COOBITHS
65 Komb6unaroproe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsuuk [lackans. @opmyna 6unoma HelotoHna
bunapHblli cinyuyaiiHBli ONBIT (MCIBITaHUE), ycnex M Heynada. HesaBucumble
6.6 ucnbiTanusa. Cepust HE3aBUCUMBIX MCHOBITAaHWW 110 TepBoro ycmexa. Cepus
HE3aBMCHUMBIX UCIIBITaHUN bepHynn
6.7 Canyuaitnas BenuuuHa. Pacnipenenenue BeposTHOcTel. J[MarpaMMa pacnpeeseHusl.

[Ipumeps! pacnpesiesieHnid, B TOM YHCIIE T€OMETPUUYECKOe U OMHOMUAIbHOE

11 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COePIKAHUS

Teopust BEpOATHOCTEH U CTATUCTHUKA

5.1

YuciioBble XapaKTEpUCTUKHU CIyYalHbIX BEJIMYMH: MAaTEMaTU4YECKOE OKUJIAHUE,
JIACTIEPCUSL U CTaHJAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
0XKMJIaHMSI, B TOM YHCJIE B 337a4ax M3 IMOBCEJHEBHOM >XM3HU. MaTemaTHdeckoe
OXuJaHue OWHAPHOW CIlydallHOW BENWYMHBL. MaTeMaTH4ecKOe OXKHIaHUE CyMMBI
CIIy4alHbIX BEIMYMH. MaTremMaTu4ecKkoe OKHUJAHUE U JUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaesIeHIH

5.2

3aKoH OOJBIIMX YUCENI M €ro posib B Hayke, Npupoje U obmiectBe. BbriOopouHbIit

METOJI UCCIIEAOBAHUI

5.3

[Ipumepsl  HENpPEpBIBHBIX  CIy4alHbIX Benu4yuH. [loHSATHE O TMIOTHOCTH
pacnpenenenus. 3a1a4uu, NIPUBOAALIME K HOpMAIbHOMY pacupeenenuro. [lonstue o

HOpMAaJIbHOM pacrpCaciICHUU




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHUS K PeIMETHBIM pe3y/JbTaTaM OCBOCHUS
NpoBepsIeMOro OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 0011ero
TpeOoBaHus o0pa3oBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATH MOHATUSMM: OIpe/elIeHue,
aKCUOMa, TeOopeMa, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBATh
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ] MaTeMaTHYeCKOW WHJIIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUS IpU pPELIEHUU 3ajad,
1 OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IPU PEIICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONEepUpPOBATh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHAMHU: HATYpajJbHOE YHCIO, IeJI0e YHUCIIO,
CTETIeHb C IeNIBIM TOKa3aTesleM, KOPeHb HaTypalbHOM CTENeHH, CTeNeHb
C palnMOHAJIBHBIM  TIOKa3aTeleM, CTENeHb C  JACHCTBUTEIHHBIM
nokaszarejeM, Jorapupm UYHCIa, CHUHYC, KOCHHYC M  TaHT€HC
IPOU3BOJIFHOTO YHCJIA, OCTaTOK IO MOXYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATypaJlbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenh M HaHuMEHbIIIee
o0riee KpaTHOE, aropuT™ EBKIIHMIA MTpH PEIICHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CUHUCICHHs, yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUI M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEHsMH M Jiorapupmamu, Mmpeodpa3oBaHus APOOHO-pAMOHATIBHBIX
BBIDAKCHUI; yMEHHE OIEPHPOBATh IMOHATHSMHU: IIOCIEIOBATEIBHOCTS,

apudmeTHuecKas nporpeccus, reoMeTpuuecKas nporpeccus,




OCCKOHEYHO yOBIBalOIIasi TI'eOMETpUUYECKas MPOTPeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh IMOHATUSIMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTphuyecKas,
TPUTOHOMETpPHYECKass U  anreOpamueckas); yMeTh IPOU3BOIHTH
apudMeTUYECKHE JCUCTBUS C KOMIUICKCHBIMU YHCJIAMH; IPUBOINUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX ~ YHCEN;  ONEPUpPOBATH
MOHATUSMU: Marpulia 2xX2 u  3X3, omnpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘{eCKI/IC, TPUTOHOMETPUYCCKHUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Ifl U HCPABCHCTB, PaBHOCUJIIbLHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHHC DPCIIaTb YpPABHCHUAI,
HCPaBCHCTBA W CHUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMbI JIA PCHICHUSA MATCMATHUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh TMOHATHAMM: (QYHKUUS, YETHOCTh (DYHKIUH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GyHKLINH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee U HAUMEHbIIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLMY, TIepBasi ¥ BTOpas MPOU3BOHAS (YHKIUU, TE€OMETPHUUECKUI U
¢buznyecKkuil CMBICI TPOM3BOAHOM, IEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMMTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBbI, IPOU3BENEHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKLMH, HAXOJUTh YpaBHEHHE KacaTellbHOW K rpaduky
(GyHKIIMM; yMEHHE HaxOJUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUI;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAUYEHUS (QYHKLUUH; CTPOUTH
rpaduKd MHOTOUYICHOB C HCIOJL30BAaHHMEM arllapaTa MaTeMaTHUYeCKOTro
aHalu3a; NPUMEHATh IMPOU3BOJHYIO JJIS HAXOXIEHHUS HaWIydlIero
pellieHuss B IPUKIAJHBIX, B TOM YHUCJIE COLMAIBbHO-3KOHOMHYECKHUX U

(bU3HYECKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; NpuBOAUTHL NPUMEPLI MATEMATHUYCCKOro MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH, OOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTW4HAS
byHKLu, panoHaibHast byHKLu, CTErIeHHast byHKIMA,
TpUTOHOMETpHUYeCcKne  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKkuMu, TOKa3aTreiabHas H Jorapudmuyeckas (GYHKIUUA; YMEHHE
CTPOUTHh TI'padUKH W3YyYCHHBIX (DYHKUIWH, BBINOIHATH MPEOOpa3OBaHUS
rpaduKoB (GYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBbIE 3a/1a4d pPa3HbIX TUIIOB (B TOM 4YHCIIE Ha
HPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATH IOJyYEHHOE PELICHUE H
OLIEHUBATh MpPaBAONOAOOHOCTh pE3yIbTATOB;, YMEHHE MOJEINPOBAThH
peaNbHBIE CUTYallUH Ha S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJa4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYEHHBI pe3yabTar

YMeHne onepupoBaTh MOHIATHAMU: CpeiHEe apru(MeTHIecKoe, MeInaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKaTh,
MHTEPHPETHPOBaTh HH(GOPMAIMIO, TMPEACTABICHHYIO B TaOiHMIax, Ha
IrarpaMmax, rpaukax, OTpaXarollyro CBOMCTBA pealbHBIX MPOIECCOB H
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE IaHHBIC, B TOM 4YHCJIE C NPUMEHEHUEM
rpadu4ecKux METOJAOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
UCCIEIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamMm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIL30BaHHEM TIpadUUeCKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIlydaiiHas BEJWYHMHA, pacClpeleiecHue BEPOSTHOCTEH,
MaTEeMaTHYECKOe OKUIaHUE, NUCIEPCHS W CTAHJAPTHOE OTKIIOHCHHE
CIlyuallHOW  BEJIMYWHBI, (YHKIHUU pACIpelesieHus] W IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHusT 3a]a4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIINX YHCE,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHUCII0O COYCTAHWM, YHCIO TIEPecTaHOBOK, OmHOM HbloTOHA; ymeHwme
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHHBATH BEPOSTHOCTH  pPeaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4d, BeIMYMHA YyIja, IUIOCKUH Yrodl,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY IpPSIMONH M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh IpU
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTUYeCKUe MOJENHU C TOMOIIBI0 T€OMETPUUYECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATHUAMHU: IIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuaa, (urypa u HOBEPXHOCThH
BpallleHNs, LUWIMHIpP, KOHYC, 1ap, cdepa, Iiomaas cepsl, MIomanb
MOBEPXHOCTU TMHPaMH[BI, TPU3MBI, KOHycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
[apajuleJIbHbIE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKHX (DUTYp, CAMOCTOSATEILHO
dbopMynupoBaTh ONpesesieHus u3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOIMMBIE JIOTIOTHHUTEIbHBIC

IMOCTPOCHUA

11
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (PUTYPHI, B TOM YHCJIC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M W3 PEATHHON JKH3HH, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIab, O0BEM, IUIOIIATh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHWE HAaXOJUTh OTHOIIEHHE OOBEMOB

oJI00HBIX QUTyp

VYmMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HAa YHCIIO, Pa3oKEeHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBIfI u KOOp}IHHaTHBIﬁ METO
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSIIMN METOX Ui pELIeHHs 3allauu;
[IOHUMAaHUE 3HAYUMOCTH MAaTEMaTUKU B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MpPOLECCOB M  SBICHHWM; YMEHHE pAaCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUH  POCCUHUCKONM W  MHUPOBOH




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHBIE JPpOOM, MPOLEHTHI,
' 0OeCKOHEUHBIE TIEPUOMUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKA M OIIEHKA
pe3ysbTaTa BBIYUCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [enbie u 1poOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUK U TpaPUKH

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

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
Ob6nactp ompeneneHUss W MHOXKECTBO 3HaueHuH ¢ynkumu. Hymum ¢yHkumu.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CoiicTBa  GyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX (QYHKINN
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHosecTBO, onepanun HajJ MHOKecTBaMu. J(narpamMmsel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI







