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MOACHHUTEJIBHASA 3AIIMCKA k yyeOHOMY Kypcy «AJuiredOpa u HavyaJia
MaTeMATH4Y€eCKOr0 aHAJIN3a»

VY4eOHbIll Kypc «Anredpa ¥ Havajga MaTEeMaTHYECKOTO aHAIM3a» SIBIIAETCA
OJHUM M3 Hauboyiee 3HAYUMBIX B MpPOTpaMMe CpeAaHero obiiero oOpa3zoBaHUS,
MIOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00ECNe4YnBaeT MHCTPYMEHTANbHYIO 0azy i
U3YYEHHUs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C JPYroil CTOPOHBI, (GOpMUpPYET
JIOTHYECKOE U a0CTPAaKTHOE MBIIUICHHE O0YYaloIIUXCs Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUS MH(OPMATHUKH, OOIIECTBO3ZHAHUS, UCTOPUH, CIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B paMkax ngaHHOro ydeOHOro Kypca oOydarouluecs OBJIaJEeBarOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KOTopas (OpMYyJIHpPYET CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOppl M Hayal MaTEMaTHYECKOTO aHajiu3a 3aKJIaJbIBacT
OCHOBY Ul YCIIEIIHOTO OBJAJEHUS 3aKOHaMH (U3MKH, XUMUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TE€HACHLUN Pa3BUTUSI SKOHOMHUKHU U OOILIECTBEHHOMN XKU3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIOJb30BATh WX IS JaJbHEHIIEro oO0pa3oBaHUs U B
MOBCEIHEBHOH kM3HU. B TO ke BpeMs OBiajeHHe aOCTPAKTHBIMH U JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSIMU alreOpbl M MAaTeMaTUYECKOrO aHaju3a pa3BUBAET
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0KA3bIBaTh
YTBEPKJICHUSI C TTOMOILBIO MHAYKIMH U PACCYXAAaTh JE€TYKTUBHO, HCIOJIb30BaTh
0000IIeHNE W KOHKPETU3allMlo, abCcTparupoBaHME M aHAJOrHI0, (opmupyer
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone u3yueHus yudeOHOro kKypca «AnreOpa M Hadaja MaTeMaTH4eCKOro
aHanu3a» oOydarouuecs MOJy4yalroT HOBBIM OMNBIT pEHICHUs MPUKIAIHBIX 33124,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaT€MAaTUYECKUX MOJEJIEH pEeaNbHBbIX CUTYaIM,
VUHTEPHpPETallud  IOJIYYCHHBIX  pPEIICHUH, 3HAKOMATCI C  IpUMEpPaMH
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEW B MNPUPOJAE, HAyKEe M HUCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHbIil Kypc 0071aaeT 3HAUUTENbHBIM BOCHHUTATEIbHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTcs Kak 4dYepe3 Y4YeOHBbId Marepuan, CIocOOCTBYIOMIHIA
(GOpMHPOBAHHIO HAYYHOIO MHUPOBO33PEHUS, TaK M uepe3 crheuupuky ydeOHOU
NEATeIbHOCTH, TpeOyromed MpOJOJDKUTEIbHOW — KOHIIEHTpAllMd  BHUMAaHMS,
CaMOCTOATEIBHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a ITOJTYYEHHBIN pe3yJIbTar.

B ocHoBe Meronuku 0o0ydeHHs airedpe W HadajgaM MaTeMaTUYeCKOTO aHalu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yUEHHUS.

B cTpykType yueOHOro kypca « Anredpa 1 Hauajla MaTeMaTHYECKOTO aHATU3a»
BBIJICJICHBl  CIIEAYIOUIUE COAEP)KATEIbHO-METOANYECKHE JUHUM: «Yucia u



BbIYMCIICHUS», «DYHKIUMU U rpaduku», «YpaBHEHUST U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoxkecTBa © JIorMKa». Bce OCHOBHBIE
COJIEP>KATEIIbHO-METOIMYECKHE JIMHUMA HW3Y4aloTCd Ha MPOTSHDKEHUM JBYX JIET
oOyueHusl Ha YPOBHE CpeIHero o0uiero o0pa3oBaHus, €CTECTBEHHO JAOMOJHSSA JPYT
Jpyra ¥ MOCTENEHHO HACHIAsACh HOBBIMU TeMaMu U paszzesiaMu. JlaHHbI yueOHbIN
KypC SBISIETCS HMHTETPATHUBHBIM, MOCKOJBKY OOBEIUHSET B cebe cojepKaHue
HECKOJBKMX MAaTeMAaTHYCCKUX MHUCIMIUIMH, TaKMX KaK airedpa, TPUTOHOMETPHS,
MaTeMaTUYECKHUI aHaJIN3, TEOPUSI MHOKECTB, MaTeMaTH4eCcKas Jloruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecs: OBJaJeBalOT BCE OoJiee MMUPOKUM MAaTEeMAaTUYECKUM
anmapaTroM, y HUX IMOCJIEI0BaTeNIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENh peaJbHON CHUTyallud, TPUMEHSITh 3HAHWS,
NOJIyYCHHBIE TPU HW3YYEHUM Y4YE€OHOro Kypca, ISl PEIICHHS] CaMOCTOSATEIbHO
chOpMYIMPOBAHHOW MAaTeMaTHUYECKOW 3aJjauM, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopeprkaTenbHO-METOANYECKass JTMHUS «Yncaa W BBEIYHCICHUS» 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB MCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOTrO o0miero oopasosanus. Ha ypoBHe cpennero oOuiero
oOpazoBaHuss oco0oe BHHUMaHHE ynensiercs  (GOPMHUPOBAHWIO  HABHIKOB
pPaIMOHAIBHBIX BBIYMCIICHHUM, BKIIOYAIONINX B CE0S HCIOJIB30BAHHUE Pa3TUIHBIX
dbopM 3amucu YWCIa, YMEHHE JeJlaTh MPUKHUIKY, BBITTONHITh NPHOTMKEHHBIC
BBIYKCIICHUSI, OIICHUBATh YUCIIOBBIC BBIpaXEHHS, pabOTaTh C MAaTeMaTHUYECKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYYAIOIIMMCS MHOXKECTBA HATYypaJIbHBIX, IIEJIbIX,
palMOHAIBHBIX W JCHCTBUTEIBHBIX  YHCEN  JOIMOJHSIIOTCS  MHOXECTBOM
KOMITJIEKCHBIX YHCel. B  KakIOM U3 JOTUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My crenuduueckue 3amadyd | OINepalvu: JeJIeHue Halleno,
OTEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIEJbIX YHCEN, O0COOble CBONCTBA
pPaIMOHAIBHBIX Y UPPANMOHAIBHBIX YHCEN, apu(METHISCKUAE OIepaIluu, a TaKkxKe
W3BJICUCHUE KOPHS HATYpPAJbHOW CTETICHM HAa MHOXXECTBE KOMIUICKCHBIX YHCE]I.
brnaronmapsi mocienoBaTenbHOMY pPACIIUPEHUIO KpPyra HCHOJIB3YEMbIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSIMH HUX MPUMEHEHHMS ISl PEIICHUS Pa3IMYHBIX 3ajad
dbopMHpyeTCsl TIPEACTABIICHHE O €IUHCTBE MAaTEMAaTHKU KaK HayKu W €€ pojii B
MOCTPOCHUN MOJIETIEH peanbHOr0 MHpa, IUPOKO HCHOIB3YIOTCS 0000IIeHHEe |
KOHKpETHU3aITHSI.

Jluaus «YpaBHEHUSI W HEPABEHCTBA» pEATH3YeTCS Ha MPOTSHKCHUHM BCETO
oOy4eHHs Ha ypOBHE CpeiHero o01ero oopa3oBaHusi, MOCKOIBKY B KaKIOM pa3eie
[TporpaMMbI TIPETyCMOTPEHO PEIICHHWE COOTBETCTBYIONIMX 3adad. B pesymbpraTe
oOydJaromnifecs: OBJIAJCBAIOT PA3IMYHBIMH METOJAMH PEIICHUS PalMOHATBHBIX,
UPPAMOHATBHBIX, TOKA3aTEeNbHBIX, JOTaPUPMUYECKUX U TPUTOHOMETPUUECKUX



YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKE€ 3a/ad, COJEpHAUUX IapaMETPBI.
[Tony4yeHHbIE yMEHUSI IIMPOKO HCIOIB3YIOTCS MPU HCCIENOBAaHUU (YHKUIUNA C
MOMOILBIO TPOU3BOAHOM, IIPU PELIEHUH MTPUKIAAHBIX 3a/1a4 U 337]a4 Ha HAX0KJIECHUE
HauOONBIINX ¥ HAUMEHBIINX 3HauYeHU QpyHkuun. JlaHHas cofgepxaTenbHas THHUS
BKJIIOYaeT B ce0s Takke GOpMHUpPOBAHWE YMEHHUH BBIMOIHATh PACUYETHI 10
dbopmymnam, npeoOpa3zoBaHus palHOHAIIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAXKECHHI, @ TAKKE BBIPAKEHUH, COAEPKAIUX CTEIEHU U
gorapudmel. brarogaps u3ydeHHIo anredpanyeckoro Marepuaia MPOUCXOIUT
JanbHeilee pa3BUTHE  QJITOPUTMUYECKOTO U aOCTPAKTHOTO  MBILUICHUS
oOy4Jaronuxcs, (pOpMUPYIOTCS HABBIKU JEAYKTHUBHBIX PacCyKACHHM, paboThl C
CUMBOJIbHBIMH (pOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEHN B
BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa mpeziaraet 3QQPeKTUBHbIE HHCTPYMEHTHI
U1l pEUIeHUs NPAKTUYECKUX M €CTECTBEHHO-HAay4YHBIX 3a7ad, HarJsiAHO
JEMOHCTPHUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenpHo-MeToauueckass JHUHUS «DyHKIMU © TpadUKU» TECHO
NeperuieTaeTcs ¢ APYTUMH JIMHUSMU Y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEIbHOCTh U3yUEHUsl MaTepraia. M3ydyeHne cTeneHHoi,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIUI, UX CBOMCTB
U rpaMKoB, UCIOJIb30BaHUE (PYHKUMU IS PEIICHUs 3a/1ad U3 JIPYTUX y4eOHBIX
MPEIMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pPEUICHHWEM ypaBHEHMH W HepaBeHCTB. I[Ipu sToM Oosblioe BHHMaHuE
ynensiercs: pOpMUPOBAHUIO YMEHHUSI BbIpaxaTb (HOpMyIamMH 3aBUCUMOCTH MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEIOBATh MOJyYeHHbIE (YHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Tol cojiepKaTelbHON JIMHUY HalleJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, [I03BOJIAIOIIMX BBIPAXaTh 3aBUCUMOCTH MEKy BEITMYMHAMU B Pa3JIMYHON
dbopme: aHaTUTHYECKOM, rpadUuecKor U ciaoBecHOH. Ero mzydenue crocoOCcTByeT
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHass JinHHAS «Havama maTeMaTH4ecKOro aHaIN3a» MO3BOJISET
CYILECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKHUX, TaK W MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 0O0YyYarolMMCs, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXHBIX (DYHKIMM, ONpeAeNniaTb WX HauOOJbIIME W HAWUMEHbBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIand (Uryp U OOBEMBI Tell, HAXOAUTh CKOPOCTH H
YCKOpeHMsl TmporeccoB. JlaHHas copaepxkaTenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHHS MAaTEMaTUYECKUX MOJEIe pealbHbIX CHUTYyaluH,
MO3BOJISIET HAXOJUTh HAWIy4lllee pElIeHue B NPUKIAJAHBIX, B TOM 4YHUCIE
COLIMAIBHOPKOHOMHYECKHUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBaMH MAaT€MAaTHYECKOTO
aHaNM3a CIOCOOCTBYET PAa3BUTHUIO a0CTPAKTHOTO, (POPMaTBHO-IOTUYECKOTO U



KPEaTUBHOIO MBILIUICHUS, (OPMHUPOBAHUIO YMEHHMI pacrio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecs: y3HAIT O
BBIJIAIONTNXCSI pe3yJIbTaTaX, MOTYYSCHHBIX B X0JI¢ PA3BUTHSI MATEMAaTHKN KaK HAYKH,
1 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKast TUHUSA «MHOKECTBA U JIOTUKA» BKIIOYAET B
ceds1  DJeMEHThl  TEOPUUM  MHOXKECTB M MATEMaTUYECKOM  JIOTHKH.
TeopeTHKOMHOXECTBEHHBIE TPEICTABIICHUS MPOHU3BIBAIOT BECh KypC MMTKOJILHOM
MaTEeMaTHUKH U TIPeJIaraloT Hanbojee YHUBEPCATbHBIN SI3bIK, O0OBEAMHSIONNN BCE
paszienbl MATEMATHKU U €€ PUII0KEHUM, OHU CBSA3BIBAIOT pa3Hble MAaTEMaTHUYECKUE
JUCHUIUIMHBL W WX TPWIOXKEHUS B eauHoe 1enoe. [losromy BaxkHO HAaTh
BO3MOXKHOCTh OOYy4YalOIIEMyCsS TOHUMATh TEOPETHKO-MHOKECTBEHHBIA  SI3BIK
COBPEMEHHOM MaTEMaTHKH W HCIOJB30BaTh €r0 ISl BRIPAKCHHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTEMAaTUKH KaK HayKd CJeIyeT NpU3HaATh
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHHUW U CJIEIOBAaHHE OMNPEACIEHHBIM
npaBWiaM  TOCTPOCHMSI  JOKa3aTelbCTB.  3HAKOMCTBO €  DJEMEHTaMH
MaTEMaTUYECKONH JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXIACHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kypce «Anrebpa W Hadaga MaTEMaTUYECKOIO aHaJu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYCCKOTO MOJEIMPOBAHHS, KOTOPHIE TpPHU3BAaHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENCH peallbHbIX
CUTYyalluii, HCCIEAOBAHUS JTHX MOJEJIEeH C TOMOIINbI0 amnmapara anreOpel U
MaTEMaTUYECKOTO aHalli3a, WHTEPIPETAIliH TOJYYCHHBIX PE3yJbTaToB. Takwe
3aJIaHuS BIUIETCHBI B KOKIBIH U3 pa3/iesIOB MIPOTrPaMMBI, IOCKOJIBKY BECh MaTepral
y4eOHOTrO Kypca HIMPOKO HCIONB3YeTCS JJIS PelIeHUs: MPUKIAAHBIX 3anad. [lpu
pEIICHUH  pEallbHbIX  MPAKTUYECKUX  3ajJad  oOydwarolmuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh  QHAJIOTHIO, 0000I1IaTh W  KOHKPETU3UPOBATH  MpoOJieMy.
JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a/1a4
OpraHu3yeTCcs B MPOIIECCEe U3YyUEHHUS BCEX TeM y4eOHOTo Kypca «Anrebpa u Hayaia
MaTEMaTUYECKOrO aHaJIU3a».

Ha n3yuenue yueOHoro kypca « Aiaredpa u Hayana MaTeMaTHYECKOTO aHaTU3a»
orBoauTcs 272 gaca: B 10 kmacce — 136 wacoB (4 gaca B Henento), B 11 kimacce — 136
yacoB (4 Jaca B HEZIEINIO).

COAEPKXAHUE OBYUYEHUA

10 KVIACC



Yuciaa v BBIYMCICHUA

PanmonaneHple uyucna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, IPOLEHTHI,
OeckoHeuHble mepuoguueckue apodu. [IpumeHenune npoOelt W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEATIbHOM KU3HH.

JleiicTBuTenpHplE 4ucia. PanuoHanpHble W MpPpPAlMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu € JACUCTBUTEIbHBIMU  YUCIaMH.  Moaynb
JEUCTBUTEIILHOTO YUCHIa U ero cBoicTBa. [IpuOnmxEHHbIE BBIUMCIEHUS, MTpaBUia
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIUYMCICHUMN.

Crenenp ¢ uenslM IokasateneMmM. bunHom Herorona. Hcnosb3oBanue
HOJXOJAIIEH (POPMBI 3aIIUCH AEUCTBUTEIBHBIX YUCEN AJIs1 PEIICHUS PAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOMCTBRA.

CreneHb ¢ pallMOHAIBHBIM IIOKA3aTeNIEM U €€ CBOMCTBA, CTEIIEHb C IEHCTBUTEIBHBIM
II0KA3aTEeIIEM.

Jlorapugm uncna. Coiictsa norapudma. /lecaTuunbie U HATYpaJbHbIE JIOTapU(PMBI.

CuHyCc, KOCHHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO aprymeHTa. ApKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa M TOXAECTBEHHbIE NPEeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUs W YpaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PELUICHUS LIEIBIX U JIPOOHO-pAllMOHATIBHBIX YPABHEHUN U
HEPABEHCTB. MHOTOWIEHB OT OJHOM IEpEMEHHOM. /[leneHne MHOrodsieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHOrousieHsl ¢ HeabIMu KO3 PUimeHTamu.
Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHU U KOPHHU.

HppanmonaneHble ypaBHEHUs. OCHOBHBIE METOABI PELICHUS HPPALNHOHAIBHBIX
YPaBHEHUM.

[Toka3atenbHble  ypaBHEHUs. (OCHOBHBIE METOABI PEUIEHUS ITOKa3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTApU(MBI.

Jlorapupmuueckne ypaBHeHHs. OCHOBHBIE METOJbI PEIICHUS JOrapupMUUECKUX
YPaBHEHHUM.

OcHoBHBbIE TPUTOHOMETPUUYECKHUE bopMyIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU .

Pemienue cucreM JIMHEHHBIX YypaBHEHUH. Martpuia CHUCTEMBI JIUHEWHBIX
ypaBHeHUM. OnpeaennTenb MaTPUIIbl 2X2, €ro reOMETPUYECKHUI CMBICIT U CBOMCTBA,
BBIYMCJICHUE €0 3HAYEHHUs, IPUMEHEHHUE ONPENCIIUTEN ISl PELICHUS CUCTEMBI



JUHENUHBIX ypaBHEHUN. PelieHne MNPUKIAIHBIX 3a7a4 C TOMOIIbIO CHCTEMBI
JMHENHBIX ypaBHeHU. VccienoBanre moCTpOSHHON MOJEIH ¢ OMOIIBI0 MATPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEH pPEalbHOW CUTYyallMd C IOMOIIBIO
ypaBHEHUN U HepaBeHCTB. lIprMeHeHHEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aj1a4 U 3aj1a4 U3 Pa3IMdHbIX 00JIacTel HAyKU U PeaJIbHOM JKU3HU.

DOYyHKIUHN U TPAPUKH

OyHKIMsa, crnocoObl 3amgaHus (QyHKiuH. B3aumHO o0O0paTHBIE (QYHKIIHH.
Komnozummst ¢gynkuuit. I'paduk ¢QyHKIuu. OiaemeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OObnacTh ompeneiaeHuss U MHOXKECTBO 3HaueHud ¢yHkiuu. Hymu dyHKuuu.
[TpoMexyTkH 3HaKONOCTOSHCTBA. YETHBIE M Heu€THBIE (pyHKUMU. [leprnoauueckue
bynkuun. I[IpoMexyTkn MOHOTOHHOCTH (GYHKIUUA. MaKCUMyMbl U MHUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBajgpaTMyHas MW JpOOHO-TMHEWHas GYHKIUU. JIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATypaJbHBIM M LIEJIbIM Moka3areneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa U rpaduK KOpHS N-0i cTeNeHu Kak (yHKIUU OOpaTHOM cTeneHH
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[loka3atenbHass W Jorapu@muyeckas (QyHKIUU, HX CBOWCTBA M Tpadukmy.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 peLICHUs YPABHEHUM.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OIpeieIeHIEe TPUTOHOMETPUUECKUX (DYHKIUH
YHUCJIOBOI'O apryMEHTA.

DYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX IPOLIECCAX U SIBJICHUSAX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHajin3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIeAOBaTCIbHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIIMY. MOHOTOHHBIE U OTPaHUYEHHBIE I10CIIEA0BATEIBHOCTH.
Hcropusi BOZHUKHOBEHUS MAaT€MAaTHYECKOrO0 aHaIM3a KAaK aHajanu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reomeTpuueckas nporpeccun. beckoneuno yoObiBaroras
reomerpuyeckas nporpeccusi. CyMMma O€CKOHEYHO YOBIBAIOIIEH Te€OMETPUUYECKOM
[Iporpeccuu. JINHENHBIN U SKCIIOHEHIIMAIBHBINA pocT. Hucio e. DopMyia CII0KHBIX
npoleHToB. Mcnonb3oBaHWe MpOrpeccuy Il PElIeHHs] PpeasbHbIX — 3a]ad
IPUKJIAJHOIO XapaKTepa.

HemnpepriBHbIe GYyHKIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpadukoB QyHkuuid. CBoiicTBa (YHKUMHA HENpPEphIBHBIX Ha OTpe3ke. Meton



VMHTEPBAJIOB JUIsl PELICHUS HEpPaBeHCTB. I[IpuMeHEHHE CBONCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBass m BTOpas mpousBoAHble GyHKIUU. OnpeneneHue, TeOMETPUUYECKUN U
buznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoaubie 3meMeHTapHbIX GyHKIUA. [IpousBogHas cymmbl, TpOU3BEICHUS,
YACTHOTO M KOMITO3ULIUU (YHKIIHI.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oOnepanuy HaJ MHOXKECTBAMH M HUX CBOWCTBA. Jluarpammel
Oiinepa—Benna. IIpuMeHeHHEe TEOPETMKO-MHOKECTBEHHOIO — ammapara Uil
ONMCAHMS PEATbHBIX NPOLECCOB W SBJICHHWM, IIPU PEUICHUM 3aJad U3 APYTIHX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHUECKOrOo OOBEKTa, CJENICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIEC YPABHEHHS.

11 KVIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nenble uncna. [IpuMmeHenne npus3HaKoB ACIUMOCTH LEIBIX
yucen, HauOonbiui obmui nenurens (ganee — HOJ]) m Hammensbiee oOriee
kpatHoe (nanee — HOK), octaTtkoB mo moxaysmto, anroputma EBkinna s pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uuncna. AnreOpamyeckas W TPUTOHOMETpUYECKas (HOpPMBI
3aMMCH KOMIUIEKCHOTO 4YHcia. ApudmeTnueckue onepauud ¢ KOMIUIEKCHBIMU
yrcnamu. M3o00pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn U3 KOMIUIEKCHOTO yucia. [IpumeHeHue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] PU3HUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN C TOMOIIHIO0 TPUTOHOMETPUIECKOM
OKPYXHOCTH. PellieHre TpUroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS TTOKA3aTENbHbIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHHS CHCTEM M COBOKYIHOCTEM palMOHAIbHBIX,
UPpAlMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C ApaAMETPaMHU.



[IpumeHeHne ypaBHEHMI, CHCTEM U HEPABEHCTB K PEILICHUIO MATEMaTUYECKUX
3a]a4 U 334 U3 pa3IU4HbIX 00JIacTell HAYKU U pealbHON XKU3HU, HHTEPIIPETALINS
IIOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xomno3unuu pyHkuuil. ['eomerpuueckue o0pas3bl ypaBHEHU U HEPABEHCTB
Ha KOOPJAMHATHOM IIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padmyeckue MeTOABl pelIeHUs] ypaBHEHUN M HEpaBEHCTB. [ 'paduueckie MeToabl
peuieHus 3a1ad ¢ mapaMeTpamu.

Hcnonp3oBanue rpaukoB (QYHKIMA [UIsI HMCCIEAOBAHUSA IPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPHU PEIIEHUU 330ad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[IpumMeHeHne nMpou3BOJHON K MCCIEAOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHrne HanboJIbIero 1 HAMMEHbILIEro 3HaY€HUH HEMPEPbIBHOU
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHrne NPOM3BOMHOM Il HAXOXKACHUS HAWIYYIIEro pEIICHHs B
NPUKIAIHBIX 3aJadax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHWs Mpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE  CBOMCTBO  mepBooOpa3HbiX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEpBOOOPa3HBIX.

Wurerpan. I'eoMeTpUYEeCKUI CMBICH HHTErpana. BeluncieHue omnpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHre WHTerpana Ajas HaXOXACHUS IUIoIafei miockux ¢uryp u oObEMOB
r€OMETPUYECKUX TEJ.

[Ipumepsl pemenuit aud@epeHInanbHbIX ypaBHeHHU. MaTtemaTudyeckoe
MOJICJIMPOBAHUE pEaJbHBIX MPOLECCOB C MOMOIIBIO AU QepeHnanbHbIX
YPaBHEHUM.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:KaaHCcKOro BOCIIUTAHUSI:
c(hOpMHUPOBAHHOCTH TPAXKTAHCKOMN MO3UITUN 00YUYaIOIIETOCs] KaK aKTUBHOTO U



OTBETCTBEHHOTO YJIeHAa POCCUMCKOT0 00I1IeCTBA, TPEICTABIICHUE O MATEMATHYECKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUH, MpOLEIYP
rpakJIaHCKOro o0111ecTBa (BEIOOPHI, OIIPOCHI U IPYTO€), YMEHHE B3aUMOJICHCTBOBATh
C COIMAIILHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIIUSIMH U Ha3HAYCHHUEM;

2) IATPHOTHYECKOI0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCHUUCKON TPaKTaHCKOW HJICHTUYHOCTH, YBOKCHHS K
MPONUIOMY M HACTOSIIEMY POCCHMCKOM MAaT€MAaTHKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OTHUX JIOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHIICKOro Haponaa, chopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOrO TMOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIEATeIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ[a B IIOCTPOEHUE YCTOWYMBOTO Oy TyIIETo;

4) 3cTeTHYECKOr0 BOCTINTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pELICHUH, pACCYKICHHI, BOCHPUUMYHBOCTD K
MAaTEMATUYECKUM aClEKTaM pPa3JIMYHbIX BHUIOB HCKYCCTBA; S5) (PuU3MUECKOro
BOCIIUTAHMSA:

cOPMHPOBAHHOCTh YMEHUSI TNPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOT0 U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (370pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHSATUU U
OTIIbIXa, peryisipHas (Gu3andeckas aKTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM IEATETLHOCTBIO;

6) TPyA0BOr0 BOCIIMTAHUSI:

TOTOBHOCTh K TpYAYy, OCO3HaHUE LEHHOCTU TPYIOJIOOUs, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHAIBHONW  JCATENBHOCTHU,  CBS3aHHBIM  C
MaTeMaTUKOW M e€ TPUIOKECHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIH BBIOOD
Oynymieit mnpodeccud U peaTu30BBIBATh COOCTBEHHBIC JKW3HEHHBIC TIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHMIO W
caMm000pa30BaHUIO Ha MTPOTSHXKEHUU BCEH KU3HU, TOTOBHOCTD K aKTHBHOMY YYaCTHIO
B PCIICHHUH MPAKTHYCCKUX 3a/1a4 MaTEeMaTHICCKON HAIIPaBICHHOCTH;

7) 3K0JIOrHYeCKOr0 BOCTIMTAHMSA:

cOPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TIOHUMAHHE BIIUASHHUS
COIMAJIbHO-DPKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOTHON U COIMATIBLHOM
CpeIbl, OCO3HAHKE TI00ATHHOTO XapaKTepa SKOJOTHIECKHUX MPOOIeM, OpUSHTALINS
HAa TMPUMEHEHHE MaTeMaTHUeCKUX 3HaHWA [Jig pelmeHUs 3aaad B O00JacTH



OKpY)KalOWIEH Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB W OLIEHKHM HX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH Cpeibl; 8) HEHHOCTH HAYYHOT'O MO3HAHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHON MPAKTUKHU, IOHUMaHNE MaTEMaTHIECKOM
HAyKHU Kak cepbl YeTIOBEYECKOM IeSITeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL pa3BUTHUSL LIMBUJIM3AIMU, OBJAJACHUE S3BIKOM MATEMaTUKU U MaTEMAaTH4YECKON
KYJbTYpOU KaK CpeICTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBEpPCcAJIbHbIE yueOHbIe AeiicTBUs ba3oBble

JIOTHYeCKHe 1eHCTBUSA:

BBISIBIIAATh M XapaKTEPU30BaTh CYLIECTBEHHBIE ITPU3HAKU MATEMATUUYECKUX

OOBEKTOB, TOHSATUM, OTHOIICHUN MEXIY MTOHSTHUSIMH,

dbopMynHpoBaTh ONPEICTICHUS TOHSATHH, YCTaHABIMBATh CYIIECTBEHHBIH

pU3HaK KilacCU(pUKAIMKI, OCHOBAHUS /sl 000OOIIECHUS U CPABHEHUSI, KPUTEPHUH

MIPOBOJIUMOTO AHAJIN3a; BOCIPUHUMATb, dbopmynupoBath U

peo0pa3oBbIBATh CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIILHEIE,

€MHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIC; BBISIBISATH MaTEMATUYECKUE

3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYMS B (PakTax, JaHHBIX,

HAOJIIOICHUSIX U YTBEPKICHUAX, TPe/IaraTb KPUTEPUU JJIs BHISBICHHUS

3aKOHOMEPHOCTEU U MPOTUBOPEUYNI; AEIATh BBIBObI C UCIIOJIb30BAHUEM 3aKOHOB

JIOTUKH, NIE€AYKTUBHBIX U

VHIYKTUBHBIX YMO3AKIIOYEHHUM, YMO3AKIYEHUN 110 AaHAJIOTHHU; MPOBOJUTH

CaMOCTOATENFHO J0Ka3aTeIhCTBA MATEMAaTHUYECKUX YTBEPXKICHUHN (TIpsIMBbIE U OT

MPOTUBHOIO),  BBICTpaWBaTh  apryMEHTAIlMI0, TMPUBOJUTH  MOPUMEPHl U

KOHTPIIPUMEPHI, 00OCHOBBIBaTh COOCTBEHHBIC CYXKJICHHUS W BBIBOJIbI; BBHIOMPATh

croco0 perieHust ydeOHoOU 3a1a4yul (CpaBHUBATh HECKOJIHKO BAPUAHTOB PEIICHHS,

BBIOMpATh HauOoyiee MOAXOASAIIMK ¢ YYETOM CaMOCTOSITENIbHO BBIICIICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUSA:

HCIOJIB30BaTh BOIPOCHI KakK HCCIEAOBATEIIbCKUNA HHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (UKCUPYIOIIME  MPOTUBOpEYHe,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE U JIaHHOE, (OpMHUPOBATh TUIOTE3Y, apryMEHTHPOBATH
CBOIO TMO3ULHMIO, MHEHHE; TMPOBOJUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCJIEIOBAHNUE 10 YCTAHOBJIICHUIO OCOOEHHOCTEM MaTeMaTHYE€CKOTO
00bEKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,



SBJIEHUSIMH, NTPOLIECCAMU; CAMOCTOSATENBHO (POPMYJIUPOBATH 000OILEHUS U BHIBOBI
IO pe3ylbTaTaM IpPOBENEHHOrO HAOMIOJACHUS, WCCIEAOBAHUSA, OLCHUBATh
JIOCTOBEPHOCTh ~ TOJYYEHHBIX  pE3yJbTaTOB, BBIBOJOB H  0000IIEHUN;
IIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, A TAKKE BBIIBUTATh
IIPEATIOIOKEHNS O €T0 PA3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISBJIATH 1e(DUINTHI MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX U OTBETA Ha
BONIPOC U JUIsl pEUIEHUs 3a/layd; BbIOMpaTh HHQPOpPMAIMIO M3 HUCTOYHUKOB
pa3IMYHBIX THIIOB, AHAJIU3UPOBAaTh, CHUCTEMATH3UPOBATH W HHTEPIPETUPOBATH
UHGOPMAIIMIO PA3TUYHBIX BHIOB W (OpPM MpEACTaBICHUS; CTPYKTYpPHUpPOBAThH
uH(OpMAaIUIO, TPEICTABIATH €€ B pa3IMYHBIX (hopmax,
WLTIOCTPUPOBATH TpapuuecKH;

OLIEHUBATh HAAEKHOCTh MH(OPMALIMKM MO CAMOCTOSTENBHO CHOPMYIMPOBAHHBIM

KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBepCaJlbHbIe y4eOHbIe AeiicTBUS O0IeHne:

BOCIIPUHUMATh U (DOPMYJIUPOBAThH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U TNHCBMEHHBIX TEKCTax, JaBaThb IIOSCHEHUS 10 XOAYy pEIICHUs 3aJauH,
KOMMEHTHUPOBATH MOJIYYCHHBIN pe3yibTaT; B XOJ€ 00CYKJIeHUS 3a7aBaTh BOIIPOCHI
M0 CYIIECTBY OOCYXIaeMOM TeMbl, TPOOJEMBbI, pPeIIaeMoil 3a/lauu, BbICKa3bIBaTh
WJeW, HalleJICeHHbIE Ha TIOMCK PEIICHUS, COIMOCTABJISATh CBOU CYXIEHHUS C
CY>KJEHUSIMU JIPYTUX YYAaCTHUKOB JHAJIOra, OOHAPYKUBATh PA3IMUME U CXOJICTBO
MO3UIIMNA, B KOPPEKTHOU (hopme popMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHS;
NPEACTaBIATh PE3YJIbTAaThl pEUICHUs] 3aJaud, HKCIEPUMEHTA, HCCICIOBAHMS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHUSI C Y4YE€TOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHHU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PEILLIEHUS 3a7a4uH, BBIOUPATh CIOCOO peIeHus C
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/JeTh  HaBBIKAMU  IIO3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB, BIAJCTh
crnoco0aMu CaMOMNPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3ysibTaTra pPelieHUs



MaTeMaTHYECKOH 3a/1a4uu; IPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH
pEeIIeHNN 3aJa4d, BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX
OOCTOSITENIBCTB, JAHHBIX, HAWJICHHBIX OIMMOOK, BBHIIBICHHBIX TPYAHOCTEH;
OIICHWBATh COOTBETCTBUEC pE3yJbTaTa IEIH U YCIOBHUSAM, OOBSICHATH MPUUUHBI
JOCTHKECHUSI WIIH HEJOCTHKEHHS PE3yIbTaTOB JIEATEIHHOCTH, HAXOAUTH OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEILHOCTD:

MOHUMATh M HMCIOJb30BaTh MPEUMYIIIECTBA KOMAHIHON M WHIWBUAYAIbLHOU
paboThl TIpH pelIeHWH YYeOHBIX 3aJa4y, NPUHUMATH IIeJIb COBMECTHOMN
JeSITEIIBHOCTH, TUTAHUPOBATh OPraHU3allMI0 COBMECTHOW pPabOTHI, paclpenemsiTh
BUJIBI pa0OT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC B PE3YNIhTAT PabOThI, 00001IaTh
MHEHUSI HECKOJBKHX JIIOJIEH; Yy4JacTBOBaTh B TPYNIOBBIX (opmax pabOThI
(oOcyxenns, oOMeH MHEHHUH, «MO3TOBbI€ IITYPMbI» U HUHBIE), BBIIOJHATH CBOIO
4acTh PabOTHI M KOOPAMHUPOBATH CBOM JIEUCTBUS C APYTMMHU WICHAMH KOMAaH]IbI,
OIICHWBATh KAadeCTBO CBOETO BKJIaga B OOMMA TPOAYKT TIO KPHUTCPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOyuenuss B 10 kiacce oOy4aromMiiCs MOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTAEIBHBIM TeMaM pabodeil MporpaMMbl y4yeOHOTro
Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTr0 aHAJIU3a»:

Yucia ¥ BbIYHCICHHSA:

CBOOOJHO OIEpUPOBATh MOHATUSIMHU: PALUOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoauyeckas JpoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHCIIO, MHOYKECTBA
palMOHAJIBHBIX M JCHUCTBUTEIBHBIX YHCEN, MOIYJb JACHCTBUTEIBHOIO YHUCIIA,
NPUMEHSATH APOOH U MPOLEHTHI JIsl peLIEHUs] TPUKIIAAHBIX 33724 U3
pa3NUYHBIX OTpaciedl 3HAHWM M pEeaIbHOM XU3HM;, MPUMEHSATh MPUOJIMKEHHBIE

BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

cBOOOIHO ONEpUpOBaTh MOHSITHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITIOJIB30BaTh MOAXOANIYI0 (hOpMY 3alUCH ACHUCTBUTENBHBIX YUCEN I PEIICHUS
MPaKTUYECKUX 3a7a4 U MIPEACTABICHUS JaHHBIX; CBOOOIHO ONIEPUPOBATH TOHITHEM:
apu(pMETHIECKUN KOPEHb HATypaIbHOM
CTENIEHHU; CBOOOJHO ONEPUPOBATh MOHSTHEM: CTENEHb C PalUOHAJIbHBIM

noKasarejieM; CBOOOJHO ONEpUpPOBaTh MOHATHUSAMHU: Jorapupm 4YHcIia,

JNECATUYHBIE U



HaTypajbHbIE JOTapu(pMbl; CBOOOIHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC,

TaHI€HC, KOTAaHT€HC
YUCIIOBOTO AapryMEHTA; OINEPUPOBATH NOHATUAMH: APKCUHYC, AapKKOCHUHYC U

aApPKTAaHI€HC YMCIIOBOTO
apryMeHTA.

YpaBHeHHS U HEPaABeHCTBA:

CBOOOJTHO OTMEPUPOBATH MOHATUIMHU: TOKIACCTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWIBHBIE YPAaBHEHUS M YPABHEHHUS-CIEACTBUSA, PAaBHOCWIbHBIE HEPABEHCTBA;

MPUMEHSTH Pa3IMYHbIC METO/Ibl PEIICHUS PAlMOHANBHBIX U IPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, MNPHUMEHATH METOJ WHTEPBAJIOB U1 PELICHUS
HEPaBEHCTB; CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: MHOTOWIEH OT OJHOU
NEPEMEHHOM, MHOTOWIEH C LEeJIbIMU Ko3((UIMEHTaMU, KOPHU MHOIOYJICHA,
IIPUMEHATD JICJICHUE MHOTOYICHAa HAa MHOIOYIEH C OCTaTKOM, Teopemy besy u
Teopemy Bueta s pemienus 3a1a4; CBOOOIHO ONEPUPOBATH MOHATUSAMU: CUCTEMA
JMHEWHBIX YPAaBHEHUW, MATpPUIA, ONPEACIUTENb MATpUIbl 2 X 2 WU €ro
IrE€OMETPUYECKUN CMBICII, HMCIOJIB30BaTh CBOWCTBA OIpEAeuTeNns 2 X 2 i
BBIYUCJICHUS €TI0 3HAYEHUs, NPUMEHATHh ONPENCIIUTENN I PELICHUs CUCTEMBbI
JIMHEWHBIX YPAaBHEHHM, MOJEINPOBATh PEAJbHBIE CUTYAllUHd C MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUM, HUCCIIEIOBATh MIOCTPOEHHBIE MOJIENN C IIOMOIIBIO MATPHI] U
ONPENEIIUTENICH, HWHTEPIPETUPOBATh IOJYYEHHBIM pe3yJibTaT, HCIOJIb30BaTh
CBOMCTBA JCHCTBUIN C KOPHIMU JJIs IIpeoOpa3oBaHUs
BBIPKEHMIA; BBITIOJHATH MPEOOpPa30BaHUSl YMCIOBBIX BBIPAKEHHM, COAEpMKAIINX

CTEIEHH C
paLMOHAIIBHBIM [10KAa3aTelIeM;

UCII0JIb30BaTh CBONCTBA jorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX  BBIPDAKEHMI;  CBOOOJHO  OMNEpUPOBATh  MOHSITHIMMU:
VppalMOHaIbHBIE, TOKa3aTeNbHbIE U JOrapu(PMUUYECKUE YPABHEHUS, HAXOJUTh UX
peleHns ¢ NMOMOIIbI0 PAaBHOCWIBHBIX NEPEXOAOB WM OCYLIECTBISAS IIPOBEPKY
KOpHEM;

IPUMEHSATHh OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYIIbI AJis TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX  BBIPAKEHUH; CBOOOJHO  ONEpUPOBATH  MOHATHUEM:
TPUTOHOMETPUUECKOE ypaBHEHHWE, MPUMEHATh HE0OXoAuMbIE (DOpPMYIIbI IS
pELIEHHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH; MOJEIHPOBATH
pealibHble CUTYyalldd Ha S3bIKE alreOpbl, COCTAaBJISTh BBIPAXKEHHS, ypaBHEHUS,
HEPAaBEHCTBA [0 YCIOBHIO 3aJa4M, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM anmapara ajareOpsbl.

DyHKIUHN U TPAPUKU:



CBOOOJIHO OMEpUPOBATh MOHATUAMU: QYHKLHUS, CIIOCOOBI 3aAaHusl (PYHKIIUH,
B3aMMHO OOpaTHbIe (QYHKIMHM, KOMIO3UIMSA (YHKIUH, Tpaduk QyHKINH,
BEITIOJIHATh AJIEMEHTApHBIE MpeoOpa3oBanus rpadukoB GYHKIUNA, CBOOOIHO
OTIepUPOBAThH MOHATHIMU: 00JIACTh OMPEEICHIS 1 MHOYKECTBO
3HauYeHUU (PYHKIMH, HYIU (QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA; CBOOOJIHO
ONepUpOBaTh TMOHATUAMHU: YETHBIE U HEYETHBIE (YHKIMH, TEPUOIUYECKUE
GyHKIIUHA, TPOMEXYTKH MOHOTOHHOCTH (DYHKITMH, MaKCUMyMbl U MUHUMYMBI
byHKIIMA, HaWOONbIIEe W HAWMEHbIIEe 3HA4YCHHE (YHKIUA Ha TPOMEKYTKE;
CBOOOJTHO ONEPUPOBATH MOHATUSAMU: CTENIEHHAs! (PYHKIIMS C HATYPaJTbHBIM U LIEIbIM
nokasaresieM, rpaduk cTeneHHON (YHKIUU C HATYpaJbHBIM U IIEJIbIM MOKa3aTeseM,
rpauK KOpHSA N-0M CTENeHW Kak (PyHKIIMH OOpaTHOW CTENEHW C HATypalbHBIM
MOoKa3aTesieM; ONEepPUPOBAaTh MOHATHUSMU: JIMHEWHAs, KBaJpaTU4IHas U OPOOHO-
JIMHENHAs
(GyHKIHUU, BBITIOJHITH 3JIEMEHTAPHOE MCCIIEIOBAHUE U MOCTPOEHUE UX TpadUKOB;
CBOOOTHO OTIEPHUPOBATH MOHATUSIMU: IOKAa3aTeIbHAS U JIoTapuMudeckas QyHKITIH,
WX CBOHMCTBAa M rpadWKH, MCTIOIB30BaTh UX TpadUKH IS PEIICHUS YpPaBHCHUN;
CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TPUTOHOMETPUUECKAsE OKPY>KHOCTD,
ONpEJICICHHEe  TPUTOHOMETPUYECKUX  (YHKIMM  YHUCIOBOTO  apryMEHTa;
UCIIOJIB30BaTh Tpaduku GYHKIUN JJIs UCCIEOBAHUS MPOLIECCOB M 3aBUCUMOCTEH
IIPY PEIICHUH 331249 U3 APYTUX YUISOHBIX MPEIMETOB M PEaTbHOM KU3HH, BEIPAKATH
dbopmyrnamMu 3aBUCUMOCTH MEK/y BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

CBOOOJTHO ONMEPUPOBATH MOHATHUAMH: apU(METHUECKAs] W TECOMETPHUUYECKAS
nporpeccusi, 06CKOHEUHO YOBIBAIOIIAs TEOMETPUICCKasT TTPOTPECCHsl, IMHCHHBIN H
HKCIIOHEHITUATILHBIN POCT, (hOpMYyJia CIOKHBIX TPOLIEHTOB, UMETh MPEICTABIICHUE O
KOHCTaHTE; UCIOJIb30BATh MPOTPECCUU JIJISl PEIICHUS peabHbIX 3a7a4 TPUKIIATHOTO
XapakTepa,

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: TIOCIEAOBATEIIBHOCTD, CIIOCOOBI 3aTaHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE IOCJIEI0BATEIHLHOCTH,
MOHMUMAaTh OCHOBBI 3apOXKIACHUS MAaTeMAaTHMYECKOro aHajiM3a Kak aHalu3a
OECKOHEYHO MaJIbIX; CBOOOIHO OMEPUPOBATH MOHATHSIMH: HEMIPEPBIBHBIC (DYHKITHUH,
TOYKH Pa3pbiBa
rpaduka ¢GyHKIUM, aCUMITOTHI Tpaduka GyHKIUM, CBOOOJHO OIEPUPOBATH

noHsATHEM: (DYHKIIMSI, HETIPEpPBhIBHAS HAa OTPE3KE,

MPUMEHATh CBOWCTBA HEMPEPBIBHBIX (DYHKIUMH I penieHUs 3anad; CBOOOJIHO

OTIepUPOBATh TOHATHAMU: TIEPBast U BTOPAst PON3BOTHBIC
byHKIIMK, KacaTenbHas K rpaduKy (QYHKIIUHU; BBIYUCISATH MPOU3BOIHBIE CYMMBI,

MIPOU3BEJCHUS, YACTHOTO U KOMITO3UITHH



IBYX (YHKUMM, 3HATh MPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIMHA; HCIOIB30BaTh
TCOMETPUYCCKUM M PU3UYECKUM CMBICIT IIPOU3BOIHOM IS
pelIeHUs 3a1a4.
MHo:kxecTBa M JIOTHKA:
CBOOOJIHO  OMEpUpPOBATH MOHSATHUAMHU: MHOXKECTBO, OIEpaluu  Haj
MHOKECTBaMU; HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar JJjisi ONUCAHUS
peATbHBIX
MIPOIIECCOB U SBJICHUH, IIPU PEIICHUH 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB; CBOOOIHO
ONEPUPOBATH MOHATUSIMU: ONIPEJCICHUE, TEOPEMA, YPABHECHHE-
CJICICTBHE, CBOWMCTBO MAaTEMaTHYECKOTO OOBEKTa, JOKA3aTeIhCTBO, PAaBHOCUIIBLHBIC
YPaBHEHHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOydyaromuiicss MOJYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTAECIbHBIM TEMaM pabouyell MporpamMMbl y4eOHOIro
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTro aHaTU3a:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJTHO ONEPHUPOBATH MOHATHIMU: HATYPAIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCHOJIb30BATh MIPU3HAKU JEIUMOCTHU LEIbIX YUCEN,
HO/I u HOK HatypanbHBIX YHCel ISl PEIICHUS 3a/1a4, IPUMEHSTh AT OPUTM
EBKiina; cBOOOIHO ONeprupoBaTh MOHITHEM OCTATKa 110 MOAYJIIO, 3alIUChIBAThH
HaTypaJbHbIE YUCJA B PA3JIMYHBIX MO3UIUOHHBIX CUCTEMAaX CUUCIIEHHS; CBOOOHO
ONEPHUPOBATH MOHITUSAMU: KOMILJIEKCHOE YMCIIO U MHOYKECTBO KOMIUJIEKCHBIX YHUCEN,
MPEACTABIIATh KOMIUIEKCHBIE YWCIAa B alre0pandyeckol ¥ TPUTOHOMETPUYECKOM
dbopme, BBIMOIHATH apU(METUYECKHE Olepalud ¢ HUMH M HU300pakaTh Ha
KOOPJUHATHOM TJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: HPPALMOHAIbHBIE, MOKA3aTelIbHbIE U
jgorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C OMOILBIO
PaBHOCUJIBHBIX ~IE€PEXOJIOB; OCYLIECTBIATH OTOOp KOpHEH TMpH pelleHUuu
TPUTOHOMETPUUYECKOTO  yYpaBHEHHS; CBOOOJHO  ONEpUPOBATH  MOHATHEM
TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOoIuUMble (OPMYIbl IS
pElIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKMX HEPABEHCTB; CBOOOJHO
ONEPUPOBATh MOHITUSMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUIl M HEPABEHCTB,
PABHOCHJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUSI, HAXOAUTh PEUICHUS CUCTEMbI U
COBOKYMHOCTEH  palMOHAIbHBIX,  HPPALMOHANBHBIX,  TOKAa3aTeIbHbIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarhb palKoHAIIbHbIE, UppalMoHalIbHBbIE, MOKa3aTelbHbIE,
jJorapuMUYECKe U  TPUTOHOMETPUYECKHE YpPaBHEHHsI ¥  HEPABEHCTBA,



collepKalllie MOJYJIM M TapameTpbl; MPUMEHATHh Trpaduyeckue METOIbI IS
pelieHus: ypaBHEHU U HEPABEHCTB, a

TaKKe 3aJad C TapaMeTpaMH; MOJCIHUPOBATh pealbHbIC CUTYallMd Ha SA3BIKE
anreOpbl, COCTABIIATH BBHIPAKCHUS, YPaBHEHHWS, HEPABEHCTBA W WX CHUCTEMBI TIO
YCIJIOBHIO 33J[a4M, UCCIIE0BATh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa
anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT.

DOyHKUMH U TPaPuKu:

CTPOUTH IpaUKK KOMITO3UIIMK PYHKIIUN C TOMOUIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHMSI M CBOMCTB KOMIIO3UITMU NBYX (DYHKIIUA; CTPOUTh TEOMETPUUCCKHE
o0Opa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH; CBOOOAHO  ONEpUpOBaTh MOHATUSIMU: rpaduku
TPUTOHOMETPUUYECKHUX
GYHKININA; TIPUMEHSITh QYHKITAN TSI MOJCTUPOBAHUS U UCCIEAOBAHUS PEATbHBIX
TIPOIIECCOB.

Havana maTeMaTH4ecKOro aHajmn3a:

UCIIOJIb30BATh IPOU3BOIHYIO JUIsl KCCIIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
U OKCTPEMyMbI; HAaXOJUTh HauOoOJIblllee M HaUMEHbIIee 3HAuYeHUs QYHKIUU

HEMPEPBIBHOM HA
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJIHYIO I HAXOXICHUS HAWIYyYIlIero pEIieHUs B
MPUKJIAJHBIX, B TOM YKCJIE COIMATbHO-9KOHOMUYECKUX, 3a1a4ax, JIJIsl ONPeACIICHUS
CKOPOCTH U yCKOPEHHS TMpoIiecca, 3aJaHHOTO (hOpMyIIoi Win rpaduKkoM;

cBOOOMIHO OMEpUPOBATh TMOHATHSIMH: TEpPBOOOpa3Hasi, OIpeneIEHHBIN
WHTErpall, HaXOAUTh TMEPBOOOpPA3HBIC DJIEMEHTAPHBIX (YHKIUA W BBIYUCIATH
uHTerpai no popmyne Hetorona-JleitoauIa; HAXOIUTH TUIOMIAAN TUIOCKUX QUTYD U
00BEMBI TEN C MOMOIIBI0 WHTETpasia; UMETh MPEJCTaBICHUE O MAaTEeMAaTUYECKOM
MOJICTTUPOBAHUH Ha TIPUMEPE
coctaByieHust U PepeHIIMaTbHBIX YPaBHEHUI; peliaTh MPUKJIAIHbIC 3a/1a4, B TOM

YHCIIEe COUMATbHO-I)KOHOMUYECKOTO U

(U3UYECKOT0 XapaKTepa, CPEACTBAMU MAaTEMAaTUYECKOrO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoumnuectBo yacos DJIEKTPOHHbBIE
ugpoBbI
Ne HaumeHnoBaHue pa3aesioB M TeM (ungposrie)
n/n NPOrpamMMblI Konrpoasnbie | Ilpakruyeckue obpasoBaTeJbHble
Bcero pecypcesl
padoThI padoThI
MHOXecTBO 1€HICTBUTENBHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
1 HepaBeHCTBa. CUCTEMbI IMHEHHBIX 24 1
yYpaBHEHUN
) Oynkiun u rpaguku. CreneHHas GyHKLIUSA C 15 1
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTrnueckuii KOpeHb N-0i CTEIEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
. Jlorapudmuueckas QpyHKIUS. 18 N
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuueckre BbIpaKeHHs U 2 1
ypaBHEHHUS
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

9 3HaHUHN 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KosauyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHnoBaHue pa3jesioB U TeM (ungpposrie)
n/m NporpaMMmsl Beero KontposabHubie | IlpakTuyeckue obpasoBaTebHbIe
r
pa6oThbI paboThbI pecypeel
HccnenoBanmne QyHKIMI ¢ TOMOIIBIO
1 MIPOU3BOIHOM 22 1
2 IlepBooOpazHas 1 UHTETpa 12 1
['paduku TpuroHOMETpPHUUECKUX (PYHKITUH.
3 Tpuronomerpuveckrne HepaBeHCTBA 14 1
WppatmonansHble, MOKa3aTENbHbBIE U
4 norapuMUUecKre HEPaBEeHCTBA 24 1
5 KommnniekcHbie yucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U Jorapu(PMUIECKux 12 1
ypaBHEHUH
8 3aza4yu ¢ mapameTpamu 16 1




[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHUHN

16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
NpOBepsIeMOro IIpoBepsiembie HPCI[MCTHBIC pe3yabTaThbl 0CBOEHHSI OCHOBHOM
pe3yJibTara 00pa3oBaTeIbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus
1 Uucna v BBIYUCIECHUS
11 OnepupoBarh MNOHATHUAMM: PAUUOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECATHYHAs APOOb, TPOLEHTHI
19 BeimonHATe  apudMeTHveckue ornepanuu C
' palMoHAIbHBIMU U JICHUCTBUTEIbHBIMHU YUCIAMU
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYMCIICHUS,  UCHONB3YS  IIpaBHIIa
' OKpYTJIEHUS, 1eJIaTh IPUKHUJIKY U OLIEHKY pPe3yJIbTaTa BIYMCICHUI
OnepupoBaTh NOHIATHSMHU: CTEIECHb C IICJIBIM MMOKa3aTeJIeM, CTaHIapTHas
dbopMa 3amucH JEHCTBUTEIHLHOTO YKCIIA, KOPCHh HATYpaIbHON CTEICHU;
14 KCIIOIB30BaTh MOAXOAIIYI0 (OpMY 3alUCH ACHCTBUTEIBHBIX YUCENT IS
pelieHust MPaKTUYECKHUX 3a/1a4 U MPEICTABICHUS TAHHBIX
OnepupoBarh MOHATUSIMHU: CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJBHOIO
1.5 yIJia; WCIOJIb30BaTh 3allMCh IPOW3BOJIBHOTO yrila uepe3 oOpaTHbIC
TPUTOHOMETpHUYSCKUE (HYHKITUU
2 VYpaBHEeHMs U HEPABEHCTBA
OmnepupoBath MOHIATHIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, 1I€J10€,
21 palroHaNbHOE, MPpALMOHATIBEHOE YpaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
BrinonasaTe mpeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U PEIIATh
2.2 TPUTOHOMETPUYECKHE YPABHEHUS
BrinmonHsaTe npeoOpa3oBaHus LENbIX, PAIMOHATBHBIX U UPPALMOHAIBHBIX
23 BBIDQXKEHUII M pellaTh OCHOBHBIE THIBI LEJIBbIX, PAMOHAIBHBIX H
HMpPPaLMOHATIBHBIX YPABHEHUW U HEPABEHCTB
24 [IpuMeHaTh ypaBHEHUS M HEPABEHCTBA JJIS PEHICHUS MaTeMaTHUYeCKHX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3TuIHbIX 00JacTel HAYKH M peaTbHOM KU3HU
MonenupoBaTh pealbHBIE CHTYaIlMM Ha S3bIKE anreOpbl, COCTaBIATH
25 BBIpa)XXCHUS], YPaBHEHHUSI, HEPABEHCTBA 10 YCJIOBUIO 3a/1a4M, UCCIIEI0BAThH
MMOCTPOCHHBIE MOJIENIN C UCIOIh30BAaHUEM alllapara anreopbl
3 OyHKIHH U TpaduKH




OmnepupoBaTh MOHATHAMU: (PYHKIIHS, CIIOCOOBI 3a71aHus (PYHKITUH, 00J1acTh

3.1 OTIpeNieNIeHUs] M MHOXECTBO 3HaueHWi (yHKuuu, rpaduk (yHKIHH,
B3aUMHO 0OpaTHbIe (HYHKIIUU
3.9 OnepupoBaTh NOHATHUAMU: UYETHOCTb M HEYETHOCTh (YHKIUHU, HYIU
' (YHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBarh rpaduku GyHKIUN 111 pelIeHUsT ypaBHECHUH
34 CrtpouTth 1 ynTaTh rpadvKu JUHEHHON (PYHKITUHU, KBaIpaTUIHON () YHKIIHH,
' CTETIeHHON (PYHKIIMH C LENIBIM MoKa3aTeIeM
Wcnonb3oBarek rpadguku (QyHKIUNA ISl UCCIEAOBAHHUS TIPOIECCOB H
3aBHCUMOCTEH TpU PEIICHUH 3a/a4 U3 APYrHuX Y4eOHBIX MPEAMETOB H
3.5 peambHOM  JKWM3HHM, BBIpaXaTb (HOpMylTaMH  3aBHCHUMOCTH  MEXKIY
BEIMYMHAMU
4 Havana matematuyeckoro ananusa
" OmnepupoBath MOHATUSIMHE: ITOCIIEI0BATEILHOCTD, apu(hMETHIECKAs 1
' reOMETPHYECKas POTPECCHH
OnepupoBarh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs TI'€OMETpUYECKas
4.2 mporpeccusi, CymMma OECKOHEYHO  yOBIBaIOIIeH  TeOMETPHYECKON
MIPOrpeccuu
4.3 3a/1aBath MOCIEAOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMH
14 Hcnonb3oBaTh CBOWCTBA MOCIEAOBATEIBLHOCTEH W MPOTpPEecCUd IS
' pelIeHrs pealbHbIX 3a7a4 MPUKJIAJIHOTO XapaKTepa
5 MHoxecTBa U IOTUKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOXKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar Ui OTHCaHUs
5.2 peabHBIX IPOIIECCOB U SBIICHHIA, IPH PEIICHNH 3a/1a4 U3 IPYTUX y4eOHBIX
MIPEIMETOB
£ 3 OmnepupoBarh MOHATUSAMHU: OIpEIeNICHHE, TEOPEMa, CJIEJICTBHE,
' JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
poBEPsIEMOro IIpoBepsiemble HPeJIMeTHbIe pe3yJabTaThl 0CBOEHHSI OCHOBHOI
pesyJibTara 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

1

Yucaa ¥ BEIYUCICHUS




OHepI/IpOBaTB MOHATUAMU: HATypaJbHOC, LCJIOC YHCIO, HCIIOJIb30BaATbh

1.1 MPU3HAKK JICTMMOCTH LEJNbIX YHCEl, Pa3JIOKEHHE 4YHCIa Ha IPOCThIC
MHOKUTEJH JUIsl pELIeHUs 3a/1a4
1.2 OmnepupoBaTh OHATUEM: CTENEHb C PAllMOHAJIBHBIM I0Ka3aTeleM
13 OmnepupoBaTh NOHATUAMMU: JJOrapu(pM UUCIIA, TECITUYHbIC U HATYpaJlbHbIE
' Jorapudmpl
2 VYpaBHEeHMS U HEPABEHCTBA
[TpumeHnsaTh CBOMCTBa CTENmeHW s IpeoOpa3oBaHUsl BbIpaKEHUIA,
21 OIEpUpPOBATh MOHATHUAMMU: I10KA3aTEIbHOE YpPaBHEHUE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI [T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonHATe mpeoOpazoBaHUs BBIPAKEHHUH, COAEPIKALIMX JIOTapU(MBL;
2.2 OIEpUPOBATh MOHATUSAMU: JIOTApU(PMUIECKOE YPAaBHEHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
. XOJUTh PEIICHHUS MPOCTEUIIINX TPUTOHOMETPHUECKUX HEPABEHCTB
2.3 Haxo ere ocTe OHOME ec €paBeHC
OnepupoBaTh NOHATUAMU: CHCTEMa JTMHEWHBIX YpaBHEHUH U €€ pelleHue;
2.4 UCMOJb30BaTh  CHCTEMY JIMHEHHBIX  ypaBHEHMH JUii  peLIeHus
IIPAKTUYECKUX 3a7a4
) HaxonuTsb penieHns npocTeHMX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
-5 YpaBHEHH U HEPaBEHCTB
MogenupoBaTh peajibHble CUTYallMM Ha s3bIKE aireOpbl, COCTaBIAThH
26 BBIP)KEHUS, YPAaBHEHMsI, HEPAaBEHCTBA M CHUCTEMBI 110 YCIIOBHIO 3a/lauH,
UCCIIEI0BaTh IOCTPOSHHbIE MOJIENU € MCIIOJIb30BAaHUEM arapara ajareopsl
3 OyHKmn 1 rpaduku
OnepupoBaTb NOHATHAMM: THepuUoaUYecKas (QYyHKIUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOUYKH 3KCTpeMyMa (YHKIMH, HauOojbliee U
31 HalMEHblIIee 3HaueHUs (PYHKIMM Ha MPOMEXYTKE; MCIIOIb30BaTh UX IS
uccienoBaHus PyHKINHU, 3aJaHHOU IrpaduKoM
OnepupoBaTh NOHATUAMU: TpapUKU MOKa3aTENbHOM, JorapudmMuyeckoil u
3.2 TPUTOHOMETPHUYECKUX (QYHKIMH; HM300pakaTh HMX Ha KOOPIUHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh ISl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB
N300paxarb Ha KOOpAMHATHOM IIJIOCKOCTH TIpadUKH  JTMHEWHBIX
3.3 YpaBHEHWI W WCMONB30BaTh MX IS PEHICHHS CHCTEMBl JIMHEHHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku GYHKIMNA JUIsT UCCIEAOBAHHS MPOIECCOB U
: 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIMITIINH
4 Havana marematnueckoro aHanusa




OnepupoBaTb MOHATHSIMHM: HENpepbIBHAs (YHKIUS, POU3BOJHAS

4.1 GyHKIMM; HUCHOJb30BaTh TE€OMETPUYECKHH U (GU3HYECKUN CMBICTT

MIPOM3BOHOM ISl pEIICHUS 3a/1a4

4.2

Haxomuts  mpou3BOAHBIE  DJIEMEHTapHBIX  (PYHKLIMHA,  BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO (DYHKIUI

Hcnonb30BaTh  MPOW3BOAHYIO JUIA  HCCIENOBaHMA  (YHKIMHA Ha

4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHATH PE3yJIbTaThl UCCICIOBAHUS K

MOCTPOCHUIO rpauKOB

4.4

Hcmons3oBaTh IMPOU3BOAHYIO JIA HAXOXIACHUA HAWITYy4dYHIEro pCUICHUSA B
IMPUKIAAHBIX, B TOM YHCJIC COOUNAJIBHO-O3KOHOMUYECKHX, 3aa4ax

4.5

OnepupoBaTh TOHATHAMU: TE€pBOOOpasHass W UMHTErpal;, IOHUMATh
reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

4.6

HaxonuTs nepBooOpa3Hble 21eMeHTapHBIX (DYHKIUNA, BBIYACIISTH HHTErpall
no ¢popmyne Hetorona — JleiiOHnma

4.7

Pemrats IMMPUKIAAHBIC 3a1a4i, B TOM YHCJIC CONUAJIBHO-O3KOHOMUYCCKOTO U
Q)HSH‘ICCKOFO XapakKTepa, CpCaACTBAMA MAaTCMATHUYCCKOI'O aHaJIn3a

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS

Yucna ¥ BEIYUCICHUS

11

Pannonanehple  uymucna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOM, TPOLIEHTHI,
OECKOHEUHble  NepuoJuYecKue  JApoOu.  ApuMeTHdyecKHe  Oolepaluud ¢
palMOHATILHBIMUA YUCJIAMHU, MPEOO0pa30BaHUs YUCIIOBBIX BbIpakeHUH. [IpumeHneHue
npobeil U MPOLEHTOB Jis pelIeHMs] NPUKIAIHBIX 3a]ad M3 pazIU4HbIX OTpacien
3HAHUM U PEATTbHOM KU3HU

1.2

JleiictButenpHble  uyucina.  PanuoHanbHble M HMppalMOHAJbHBIE  YHUCIA.
Apudmernueckue omnepanuu ¢ JACUCTBUTEIbHBIMM 4HciAaMu. [IpubmxkéHHbIE
BBIYUCIICHHS], TPAaBUJIa OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI

1.3

Cremnenp ¢ OCJIBIM ITIOKAa3aTCJICM. CTaHIlapTHa}I (I)opMa 3alUCH JIEHCTBUTEIHLHOIO
yrcaa. Mcnonap30BaHuE IMOAXOISIISH (bOpMLI 3allUCH JIEHCTBUTEIBHBIX YHCEN JIS
peICHUS NPAKTUYCCKUX 3aJa4 U MMPCACTABICHUA TaHHBIX

1.4

ApudmeTnueckuii KOpeHb HaTypaJbHOM crereHu. [leHcTBus ¢ apudmeTnyecKuMu
KOPHSIMM HaTypaJbHON CTENIEHU




CuHycC, KOCHHYC 1 TAaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,

1.5 ApPKTaHI€HC YMCIOBOTO apryMEHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 TosxecTBa U TOXIECTBEHHBIC MPE0Opa3oBaHUS
95 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BbIpakeHU. OCHOBHbIE
: TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, perienrne HepaBeHcTBa. MeTo
' HMHTEPBAJIOB
2.4 | Pemenue 1ensix u ApoOHO-PALMOHATBHBIX YPABHEHU 1 HEPABEHCTB
2.5 | Pemenue uppanroHalbHBIX YpaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YPaBHEHHI
57 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHUX 3ajad U 3a/1a4
' U3 pa3IMuHBIX o0NacTell HAyKU U PeabHOM KU3HU
3 OyHKIMH U TpaduKu
o OyHk1us, crocoos! 3aganus pyukiun. ['paduk Gynkuuu. Bzaumuo o6parHbie
' byHKIIUN
3. OO6nacTh onpenenaeHus: © MHOXKeCTBO 3HaueHui GyHkuuu. Hymu QpyHakuuu.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUN
> Crenennast GyHKIHUS C HATYpaJbHBIM H LIENBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CaoticTBa U rpaduK KOpHS N-Oi CTEICHH
34 TpuronomeTrpuyeckasi OKpY>KHOCTb, OIpEAeTICHHE TPUTOHOMETPUUYECKUX (DyHKIUH
' YKCIIOBOTO apryMeHTa
4 Hayana maremaTtnueckoro aHanunsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS TOCIe0BaTeIbHOCTE. MOHOTOHHBIE
' MOCJIEA0BATENBHOCTH
Apudmernueckass W TeOMeTpUYecKas TIporpeccud. beckoHeuHO yObIBaromias
reometpuueckas mporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKOM
4.2 nporpeccud. Popmyna CIOXKHBIX MpOLEHTOB. lcrosib30oBaHME Mporpeccuu s
pelIeHNs peallbHbIX 3a]a4 PUKJIaJHOTO0 XapakTepa
) MHoOXecTBa U JIOTuKa
MHoOXecTBO, omepanuu Hajax MHOXecTBamu. [luarpammer Ditnepa — Benna.
51 | IlpumeHeHHEe TEOPETUKO-MHOKECTBEHHOIO afmnapara JUis ONHCAHHs pealbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB
5.2 | Omnpenenenue, Teopema, CIEACTBHE, T0OKA3aTEIBCTBO
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Kon IIpoBepsieMblii 31eMeHT cOAepPKaAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH HEbIX Yncel
1.2 CrerneHsb ¢ palluOHAIBHBIM IT0Ka3areaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm yucna. [lecaTuunbie 1 HATYpaJIbHBIC JTOTapU(BMBI
2 VYpaBHEeHMS U HEpaBEHCTBA
2.1 [IpeobpazoBanue BEIpAKEHUIA, COACPIKAIIMX JIOTAPU(MBI
25 [TpeoOpa3oBaHue BbIpaKEHUM, COAEPIKAIINUX CTENIEHH C pAallMOHAJIbHBIM
' HoKa3aresieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
CucreMsl IMHEHHBIX ypaBHEHUH. Perienre npukiaaHbIX 3a/1a4 ¢ HOMOUIbIO CUCTEMBI
2.6 JIMHEWHBIX YPAaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
[Ipumenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO MAaTEMAaTUYECKUX 3a]1a4
2.8 ¥ 33/1a4 U3 PA3IMYHBIX 00JIACTEH HAYKU U pealIbHOW KU3HH
3 @yHKIMU U TpaduKu
Oyukuus. Ilepuonnueckue Gynkuuu. IIpoMexyTkH MOHOTOHHOCTH (DYHKLHU.
31 MakcuMymMbl 1 MUHUMYMBbl QyHKIUU. Haumbosblnee ¥ HauMeHbllee 3HAYEHHE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.3 [Noka3zaTtenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadukoB GYHKUUH IS pellieHUs ypaBHEHUN U TIMHEWHBIX
CUCTEM
Hcnonb3oBanue rpadukoB (GyHKIMA A8 HCCIENOBaHMUSA  IPOLECCOB U
35 3aBHCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEIIEHUH 33Jad U3 JAPYIHX Y4eOHBIX
IIPEMETOB U peabHOM KU3HU
4 Hauana MmaTemaTuueckoro aHanmsa
4.1 HenpepsiBable QyHKIIH. MeTO MHTEPBAIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3NUECKH CMBICI TPOU3BOIHOM
43 [IpousBoaHbie ameMeHTapHBIX (QyHKIMH. DPOpMyNIBl HAaXOXKJIEHHUS TMPOU3BOIAHOM

CYMMBI, IPOU3BCACHUSA U HaCTHOT'O (pyHKI.IPII:I




[IpumeHnenne mTPOM3BOAHOM K HCCIEAOBaHUIO (DYHKIMH HAa MOHOTOHHOCTH U
4.4 sKkcTpeMyMbl. Haxoxaenrne HanboblIero 1 HauMeHbIIero 3HaueHus: GyHKIMN Ha
OTpe3Ke

IIpuMeHeHne MPOU3BOJHON U1 HAXOKACHUS HAUTy4lIero PEIICHHs B IIPUKIIaHBIX

4.5 3ajia4yax, JUisl ONpeACICHUs] CKOPOCTH IPoIIecca, 3alaHHOTO (HOPMYIIOi Wi
rpadpukom
4.6 [TepBooOpaznas. Tabmuia nmepBooOpa3HBIX

WuTerpain, ero reoMmeTpudeckuii U Gu3MUecKuii cMpici. Berancienne nHTErpana mno

a.7 dbopmyne Hetorona — JleiiOnuna

ITPOBEPAEMBIE HA ETD 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTATAM OCBOEHHUS
MPOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA oOpa3zoBaHus

Bnanenne MeronamMm JOKa3aTeNbCTB, aIrOPUTMaMHU DPELLEHUS 3a]ad;
yMeHue (opMyIaHpoBaTh M ONEPUPOBATh MOHATUAMHU: OINpEAECHHUE,
aKcuoma, TEOpeMa, CIIEJCTBUE, CBOWCTBO, INPU3HAK, OKAa3aTEJIbCTBO,
paBHOCHIIbHBIE (JOPMYJIMPOBKH; IPUMEHSTh UX; YMEHUE (POPMYTUPOBATH
o0paTHOE M NPOTUBOMOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCHOJIb30BaTh METOJ] MaTeMaTHUYeCKONM WHIYKIIHH;
IPOBOAMTH JIOKA3aTeNbHbIE PpACCYKICHUS MpU pPELIEeHUH 3ajad,
OLICHMBAaTh  JIOTMYECKYI0 TMPAaBUIBHOCTb  PACCYKICHHUH;  yMeHHE
ONEepUPOBATh MOHATHSAMH: MHOKECTBO, MOJAMHOXECTBO, ONEpaluy Haj
1 MHOKECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETHMKO-MHOKECTBEHHBIN
anmnapar JJis OMMCAHUS pealbHbIX IPOLIECCOB U SBJICHUHN U MPU PELLICHUN
3aJa4, B TOM 4HCI€ U3 JAPYruX Y4eOHBIX THPEIMETOB; YMEHHE
ONepupoOBaTh MOHATUIMU: Ipad, CBA3HBIN Tpad, epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaThb W OIUCHIBaTh TIpadbl pa3IMuHBIMU
croco6aMu; UCIONIb30BaTh Ipadbl MpU PEeLICHUH 3a/1a4




YMeHue ornepupoBaTh MOHITHSIMH: HATYpalbHOE YHUCIIO, IO YHUCIIO,
CTETICHb C LIEJIBIM MMOKa3aTelieM, KOPeHb HATYypaJIbHON CTENEHH, CTETICHD
C palMOHAIBHBIM  TOKA3aTeleM, CTeNeHb C  JICHCTBUTEIHHBIM
mokaszarejeM, JiorapuM Ymcia, CHUHYC, KOCHHYC U  TaHIEHC
IPOM3BOJIFHOTO YHCJa, OCTATOK IO MOAYNIO, PAalMOHAIBHOE YHCIIO,
UPpPAIMOHATTLHOE  YHUCIIO,  MHOXECTBA  HATypaIbHBIX,  LEJbIX,
paloOHaIbHBIX, JCHCTBUTENBHBIX YHCET, YMEHHE HCIIOJIB30BATh
MPU3HAKU JIETMMOCTH, HAUMEHBIITUI OOIIMI JETUTENhb U HauMEHBIICe
o0riee kpaTHOe, anroput™M EBKIIHMIa Npu penieHny 3a1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS;  yMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYCHHH W TpeoOpa30BaHUS BBIPAKEHHH CO
CTENeHs MU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIHOHATBEHBIX
BBIPOKEHUI; YMEHHE OIEPHPOBATH MOHATUSMH: IOCIEI0BATEILHOCTD,
apudMeTHIeCcKas IPOTPeCcCusi, TEOMETPHUECKas TPOrpeccus, 0ECKOHEYHO
yOBbIBarOIasi ~ TEOMETPUYECKass  MPOrPECCHs;  YMCHHE  3aJlaBaTh
MOCJICIOBATEIBHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX POPMYIL;
YMEHHUE ONEePUPOBATh MOHATHUSAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMILIEKCHBIC YKCIIa, MOIYJIb M apIyMEHT KOMILICKCHOTO 4YKciia, popma
3alUCH KOMIUICKCHBIX 4Hcell (TeoMeTpHyecKasi, TPHTOHOMETPHUECKAs U
anreOpandeckas); YMETh NPOU3BOAUTH apUPMETHUCCKHE ICHCTBHUS C
KOMIUICKCHBIMU YHCIIAMU; TIPUBOAMUTH IPHUMEPHI HCITOJIb30BAHHUS

KOMIUIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: Marpuua 2x2 u 3x3,
OTNpeAeNNTENb MaTPUILIbl, TEOMETPUUECKHUI CMBICIT OTIPEAETUTENS

YMeHne onepupoBaTh NOHATHSMHU: PAlMOHAIbHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHblE, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPUYECKHE
YpPaBHEHUsT W HEPABEHCTBA, MX CHUCTEMBl; YMEHHME OIEPUPOBATH
MOHATUSIMH: TOXKIECTBO, TOXJAECTBEHHOE NMpeoOpa3oBaHMEe, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUNW U HEPABEHCTB, PaBHOCUIBHOCTb
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peularb YypaBHECHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PaA3iIMYHBIX MPHUEMOB; pPEILATH
YpaBHEHUs, HEPABCHCTBA M CUCTEMbl C I1apaMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IS PELICHHUS MATEMaTH4YECKUX
3aj1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU




YMeHue onepupoBaTh MOHATHAMH: (GYHKIUS, YETHOCTh (YHKIUH,
NEePUOAUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTb (DYHKIHMHU, MOHOTOHHOCTD
byHKIMH, SKCTpeMyM (DYyHKIMU, HanOoJblllee U HaMMEHblIee 3HAaYeHUs
GbyHKIIMN Ha IPOMEXYTKE, HelpepbIiBHAs (DYHKIIMS, aCUMOTOTHI rpaduka
byHKIMY, 1epBasi ¥ BTOpas MPOU3BOAHAS (PYHKLINU, TEOMETPUUYECKUI U
buznyecKkuil CMBICT TPOU3BOJHOW, MEpBOOOpa3Has, ONpeIeEHHBIH
WHTETPA, YMCHHE HAXOIUTh ACUMIITOTHI rpaduka (QyHKIHH, YMCHHE
BBIYUCIIATH IPOU3BOAHBICE CYMMBI, TMPOU3BEACHUS, YacCTHOTO U
KOMIO3UIIMN (YHKIIMA, HAXOJUTh YPAaBHCHHE KacaTelbHOW K Tpaduky
(GYHKIIUM; YMEHUE HAXOJWUTh IMPOW3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOIb30BaTh IMPOW3BOAHYIO IS HCCIEHAOBaHUS (DYHKIUH,
HAXOJUTh HAWOOJNBIINE W HAaUMEHBIIME 3HAUYCHUS (YHKIUH; CTPOHTH
rpaKu MHOTOYJICHOB C HCIIOJIB30BAaHUEM ammapaTa MaTeMaTH4eCKOro
aHajau3a; MPUMEHATH MPOU3BOAHYIO [UISI HAXOXKACHHUS HAWIYy4YIEero
pelieHusl B MPUKIAJHBIX, B TOM YHUCJE COIMAIbHO-DKOHOMHYECKUX M
bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMATU U 00bEMBI (PUTYP C TTOMOIIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MAaTEMATHYECKOTO MOJIEITHUPOBAHUS C
noMoIIbio AudepeHunanbHbIX YpaBHEHUN

VYMeHue omnepupoBaTh MOHATHAMU: Trpaduk (GyHKUMH, OOpaTHas
GYHKIMS, KOMOO3UIMS (YHKIUHA, JTUHEHHas (YHKIUS, KBaJpaTHYHAs
byHKLu, panyoHanbHast byHKIHA, CTETICHHAs byHKLU,
TPUTOHOMETpUUYECKHE (YHKLUUH, OOpaTHble TPUTOHOMETPHUECKHUE
GyHKLIMHU, TOKa3aTenbHass MW Jorapudmuyeckas (GYHKLUUU; yMEHHE
CTPOUTH TpapMKH U3YYEHHBIX (PYHKIUI, BBIMOIHATH PEOOpa30BaHUS

rpaduKoB (YHKIUH, HCHOIB30BATh TPAPUKH ISl U3YUYEHUS POLIECCOB U
3aBUCUMOCTEH, NMPH PELIeHNUHU 3aJad U3 APYrHX y4eOHbBIX NMPEIMETOB U
3ajlay U3 peaIbHOM JKM3HHU; BBIpaXaTb (GOpPMYJIaMu 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U IpaduKu PYHKIUH 1151 pereHus
YpaBHEHM, HEpaBeHCTB M 3ajad C IapaMeTpaMu; H300paxaTb Ha
KOOPJAMHATHOM IJIOCKOCTU MHOYKECTBA PEILICHUN YpaBHEHH, HEPABEHCTB
U UX CUCTEM




YMeHHne pemarh TEKCTOBBIE 33JaYd pPa3HbIX THUIOB (B TOM 4HCIE Ha
MPOLIEHTHI, I0JIM U YacTH, HAa JABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YIPaBICHUS JIUYHBIMUA U CEMEHHBIMU
(dbuHaHCaMM); COCTaBISATh BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA U HX
CUCTEMBI 1O YCJIOBHIO 3aJlaud, HMCCIENO0BaTh MOJYYEHHOE pEeUIeHHE U
OLICHUBATh IMPAaBAONOJO0OHOCTh PE3yJIbTATOB;, YMEHHE MOEIUPOBATH
peasibHble CUTYyallud Ha SI3bIKE MAaTEMAaTHUKH;, COCTABIIATH BbIPAXKCHHUS,
YpaBHEHHS, HEpPAaBEHCTBA M UX CHCTEMbl [0 VYCIOBHUIO 3aJayu,
UCCJIEIOBATh IOCTPOCHHBIE MOJIENM C HCIOJIb30BAaHUEM armapara
anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBINH PEe3yabTaT

YMeHue oneprupoBaTh NOHATUSAMU: CpeAHee apudMeTnyeckoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHBIIIEES 3HA4YCHM, padMax, JUCIICPCH, CTAaHJApPTHOC
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BIIEKATh, HHTEPIIPETUPOBATD
UH(OPMALINIO, IPEJICTABICHHYIO B TAOIMIIAaX, HA JHarpaMmax, rpadukax,
OTpaXkarolly CBOMCTBA PEAIbHBIX MPOLECCOB U SIBJICHUI; TPEACTABIIATh
uH(pOpMaLMI0O C TOMOUIbIO TabIWLl M JAMarpaMM; MCCIEA0BaTh
CTaTUCTUYCCKUC TaHHBIC, B TOM YHUCJIIC C INPHUMCHCHHCM I‘pa(l)I/I‘-IeCKI/IX
METO/I0B U IEKTPOHHBIX CPEJICTB; IpaueCcKu UCCIIE10BAaTh COBMECTHBIE
HaOJIIOZCHUST C TIIOMOILIBIO JHarpaMM pAacCeUBaHUs M JIMHEHHOM
perpeccuu

YMeHue onepupoBaTh IOHATHUSMM: CIYyYaWHBIM OIBIT U CIy4alHOE
cOOBITHE, BEpPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHHEM TpadUUYecKUX METOJIOB; MPUMEHATH
bopMyIbl CIOKEHUST U YMHOXKEHHUSI BEPOSATHOCTEH, (OpMyINy MOTHON
BEpOATHOCTH, (hopmyny bepHymim, koMOMHaTOpHBIE PaKThl U (POPMYIIBL;
OIICHUBATh BEPOSITHOCTH peaJIbHBIX COOBITHUH; yMEHHE OINEpPUPOBATH
MOHATUSIMU: CIlydailHasg BeJIIMYMHA, PACIpEEIICHHE BEPOIATHOCTEH,
MaTeMaTUYECKOE OKHMIAHUE, OUCIEPCHUS] M CTAaHIAPTHOE OTKIOHECHHE
CITy4yalHOUM BeIUYHHBI, GYHKIIMH PACTIPEACIICHHS U TUIOTHOCTH




PAaBHOMEPHOI'0, IIOKA3aTe€IbHOIO W HOPMAJIBHOIO PAaCHpECIICHU;
YMEHUE HCIIOIb30BAaTh CBOWCTBA W3YYCHHBIX pACHpPENCICHUN U
pemieHus 3a7ad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJBIIMX YHCE,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAaHUN; YMEHHE NPHUBOJUTH IPHUMEpPHI
NPOSIBJIICHUSI 3aKOHA OOJBIIMX YHUCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAaHWHM, YUCIIO TEepecTaHOBOK; OMHOM HproToHa; ymeHue
IPUMEHATh KOMOUHATOPHBIE (DAKThI M PACCYKIACHUSA JJISl pEIICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJISTh
BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh MNOHITHSIMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YyIJa, IUIOCKUH Yroi,
JIBYTPaHHBIA YroJ, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIIUECS MpsMBbIE,
NapajuieTbHOCTh U MEePIEHANKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yo
MEXIY MPSMBIMH, YToJl MEXIY MPsIMOW M IJIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TJIIOCKOCTH, PACCTOSIHUE MEXITY
MPSIMBIMHU, PACCTOSIHUE MEXAY TUIOCKOCTSIMH; YMEHHE UCIIONIb30BaTh MPU
pellleHrHr 3a7ad U3ydeHHble (DaKThl U TEOPEMBbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI TEOMETPUYECKUX MOHATUN H
BEJIMYUMH, PeUIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUrYphl, 00BEM (UTypHI,
MHOTOTPAaHHHK, TPAaBUIbHBI MHOTOTPAaHHUK, CEYEHHUE MHOTOIpAaHHHKA,
Ky0, mapamienenunen, nOpusMa, NUpamuaa, (Gurypa M IMOBEPXHOCTD
BpallleHus, NUINHAP, KOHYC, map, chepa, miomaas chepsl, MIOMaab
MOBEPXHOCTH THPAMHUJBI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,
IPSMOYTOJIBHOTO TapajuieNienunesia, MUpaMuibl, MPU3MBI, HWIMHAPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYECHUSI KOHYyca M IMJIMHApA,
napajjielibHble OCH WJIM OCHOBaHHMIO, CEYCHHE MIapa, IUIOCKOCTb,
Kacaromascss cepsl, IINHIPA, KOHYCa; yMEHHE CTPOHMTh CCUCHHE
MHOTOTpPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (UTYPHl U OBEPXHOCTH
BPAIIIEHUs, X CEYCHUS, B TOM YHCIIE C TOMOIIBIO AJICKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUYECKUX (HUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpENENeHUs U3ydaeMbIX (UTyp, BEIIBUTAaTh TUIIOTE3BI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH WIIN
OIIPOBEPraTh UX; yMEHHE IPOBOIUTH KiIaccUpHUKauio Gpuryp mo

Pa3JINYHBIM IIPpHU3HAKAM, BBIIIOJHATD HCO6XOI[I/IMLIS JOITOJIHUTCIIBHBIC
IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
napauleNbHbIA TePeHOC, CUMMETPHS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHue MMOA0OHS, MON0OHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHbIE U MMOJO0OHBIE (UTYphl, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXHTEKType; HCIOIH30BATh T'€OMETPUYECKHUE OTHOIICHHS
NIPY PEIICHHUH 3a/1a9; HAXOUTh T€OMETPUIECKIE BETMIUHBI (JITHHA, yTOJ,
ioniaib, 00bEM) MM pelIeHUH 3a/1a4 U3 APYTUuX y4eOHBIX IPEIMETOB U
U3 pEANbHOW JKM3HM; yMEHHE BBIUYUCISATH T€OMETPUYECKHE BEITUYHHBI
(mHa, yrom, TUIomanab, O0O0BEM, IUIOMANb MOBEPXHOCTH), HUCHOIB3YS
U3ydeHHbIE (OPMYITBI U METOMBI, B TOM YHCJIE: TUIOMAAb TOBEPXHOCTH
MUPaMUJIbl, IPU3MBI, KOHYCa, HWIMH/PA, IUIouaab chepsbl; 00bEM Kyba,
NPSMOYTOJIBHOTO TapajuleNienuieia, MUPaMuIbl, MPU3MbI, HWIHHIPA,
KOHYCa, 1l1apa; yMEHHE HaXOAUTh OTHOIIEHUE O0BEMOB MOIOOHBIX GUTYDP
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YMeHHe oneprupoBaTh MOHATUSAMU: TPSAMOYTOJIbHAS CHCTEMa KOOP/IMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPAa HA YHCIO, PA3JIOKCHUE BEKTOpa IO Oa3wucy,
CKQJISIPHOE TPOU3BE/ICHHE, BEKTOPHOE IIPOU3BEIACHUE, YTOJNl MEXIY
BEKTOpaMH;, YMCHUE HCIIOJIb30BaTh BEKTOPHBIN U KOOPIWHATHBIA METO/I
JUIS pEIleHHs TEeOMETPUYECKMX 3aJad M 3aJad JpYyrux y4eOHbIX
peIMETOB

13

VYMeHue BbIOMpaTh MOAXOIAIIMH METOX JJIs PpeIIeHUs 3a]ayi;
IIOHUMAHUE 3HAYMMOCTM MAaTEMaTUKUM B M3Y4YCHMM IPUPOIHBIX H
OOLIECTBEHHBIX IPOLIECCOB M  SIBIEHUN; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IPHUBOJIUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM M MHPOBOU
MaTE€MaTU4eCKON HayKu

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Kon
1 Yucina ¥ BEIUMCIIEHUS

11 Harypanbnble u nensie yncna. [Ipu3Haku eIMMOCTH HEIbIX YHCell

Panmonansupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOH, TPOILIECHTHI,
12 OECKOHEYHBIE TTEPUOIUUECKHE Ipodu

ApudmeTnueckuii KOpeHb HaTypaldbHOU cTeneHu. JleiicTBUs ¢ apuMeTHUECKUMU
13 KOpHSIMU HAaTypaJIbHOM CTENEHU

Crenens c 11e51bIM nToKa3zaresieM. CTeneHb ¢ palluOHaIbHbIM MOKA3aTeIeM.

14 o

CBolicTBa CTEIIEHA

CuHyC, KOCHHYC W TaHI€HC YHCIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC,
1.5

APKTAHI'CHC YU CJIOBOT'O apryMEeHTa




1.6

Jlorapudm yucna. JlecaTuuHbie U HaTypajibHbIE JOrapudMbI

JleficTBuTenbHbIE 4YHClIa. ApudMeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
yucnamu. [IpuOnvxk€HHbIE BBIYUCICHUS, MpaBWJIa OKPYIJICHUS, NPUKUIKA U

L7 OLICHKA PE3YJIbTaTa BbIYUCICHHUI

18 [IpeobOpaszoBanme BeIpaKEeHUN

19 KommuiekcHele yncna

2 YpaBHEHHUs U HEPABEHCTBA

2.1 Ienbie u 1poOGHO-paAIIOHANIbHBIE YPaBHEHUS

2.2 HppanmoHnanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 IToka3zaTenbHble U JOrapupMUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIIOHAEHBIC HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTeslb MaTPUILIbI

3 OyHKIMH U TpaduKh

OyHkuMs, cnocodsl 3amanus QyHkuuu. I'papuk ¢yHxuuu. B3zaumHo oOpaTHbIE

3.1 ¢ysakun. YérHble u Heu€THbIe pyHKkuMH. [leproanueckue GpyHKIUU
OOnacte omnpeneneHUs M MHOXKECTBO 3HaueHMM QyHkuuu. Hymun dyHkimm.

3.2 [TpomexyTkH 3HaKONOCTOSAHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl 1 MUHUMYMbI GyHKIUM. HauOomblliee M HauMeHblee 3HAUYEHUE
(GYHKIIMN Ha IPOMEXKYTKE
CrenenHas QyHKIMSI C HATYpAJIbHBIM U 11€JIbIM MTOoKa3aTeneM. E€ cBoiicTBa u rpaduk.

3.3 CaoiicTBa u rpaduk KOpHS N-0if cTeneHn

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.5

IToka3zarenbHas u orapudmudeckas GyHKINU, X CBOHCTBA U TpaduKH




Touku pa3pbiBa. AcUMNTOTH rpadukoB ¢pyHkuuid. CBolicTBa QPyHKIHA,
3.6 HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyia CI0KHBIX MPOIIEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [IponsBoaHbIe AIeMEHTAPHBIX (HYHKIUN
[IpuMeHeHne NPOU3BOJHOM K HCCIEAOBAaHHIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HauMEeHbIIero 3HaueHUsT (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoXxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBaMU. [(narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKa
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMBbIE M TNIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 Koopannats! 1 BEKTOPHI

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA




MOSICHUTEJBHASA 3AIIUCKA k
yueOHOMYy Kypcy «I'eomeTpusi»

["'eomeTpus sBIsSETCS OJHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMs, TaK Kak OOECHeYMBAET BO3MOXXHOCTb M3yUEHUS JAUCLMILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH M NPEIMETOB T'YMaHHMTApHOTO IUKJIA.
[TockonbKy JTOTrHYECKOE MBIIIIEHUE, POPMUPYEMOE IPH U3YUEHUHU 00yUYarOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPHUM, IPU JI0KA3aTEIBCTBE TEOPEM U IOCTPOCHHUH
LEMOYKH JIOTHYECKUX YTBEPKACHUMN IIPU PEIICHUU T€OMETPUUECKUX 3a/]1a4, YMEHUE
BBIJIBUTaTh M ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCA MPH
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenb ocBoeHuUs1 mporpammbl ydeOHOro Kypca «l'eomeTpusi» Ha yriyOaéHHOM
YPOBHE — Pa3BUTUE UHUBUYaJIbHBIX CIIOCOOHOCTEHN 00Y4arOIIMUXCs IPU U3YUYEHUU
r€OMETPUHM, KaK COCTaBJISAIONIEH MpeaMeTHou obsnactu «Marematuka U
nH(pOopMaTHKa» yepe3 oOecrieueHre BO3MOXHOCTH TPUOOPETEHHS U HCTIOJIb30BAHMS
Oomee rIyOOKUX T€OMETPUUYECKUX 3HAHUHN U NEUCTBUH, CrIEIIM(DUIHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIS YCIIEITHOTO MPO(ECCHOHATEHOTO 00pa30BaHMsl, CBA3aHHOTO C
UCITIOJIb30BAaHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3alayaMy Kypca TE€OMETPUU Ha YIUIYOJIEHHOM YpOBHE,
paCHIMPSAIONIMMH W YCHUJIMBAIOIIUMH Kypc ©0a30BOTO ypPOBHSA, SIBIISIOTCS:
pacuIMpeHue MpeacTaBlICHUs] O TEOMETPUN KaK YaCTU MUPOBOU KYJIbTYPBI U
(bopMHpOBaHHE OCO3HAHMSI B3aUMOCBSI3M T€OMETPUM C OKPYKAIOIMIMM MHUPOM;
(dbopMHpoBaHUE TIPEICTABIICHUS O MIPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIIUX
MaTeMaTUYECKUX MOJEJSX, MO3BOJIAIOUIUX OMUCHIBATh U U3y4YaTh Pa3HbIC SBJICHUS
OKPY’KaIOLIEro MUpPa, 3HAHUE MOHSITUIHHOTO ammapara no pasaeiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopmMupoBaHUE€  YMEHHUS  BJIaJA€Th  OCHOBHBIMM  TOHSTHUAMH O
MIPOCTPAHCTBEHHBIX (PUTYpaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHHUE TEOPEM,



GopMysl U yMEHHE UX MPUMEHSATb, YMEHUS JO0Ka3bIBATh TEOPEMBbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHus 3a/1a4; POPMUPOBAHUE YMEHUSI pacliO3HABATh Ha
YepTekax, MOAEISIX M B pPEaJbHOM MHPE MHOTOTPAHHUKH U TeJla BpalleHUS,
KOHCTPYHpPOBaTh  T€OMETPUYECKHE  MOJenH; (OPMHUPOBAHUE  MOHUMAHUS
BO3MOYKHOCTM  AKCMOMAaTHYECKOIO0 IIOCTPOCHUS  MAaTeMaTHYEeCKUX  TEOpHH,
(opMUpOBaHWE NOHUMAHHUS POJIM AKCUOMAaTUKU IPU MPOBEJIECHUU PACCYKICHUI;
¢dbopMupoBaHre YMEHHS BIaI€Th METOIAMHU JI0KA3aTEIbCTB U aITOPUTMOB PEILICHUS,
YMEHUS UX IPUMEHSATH, IPOBOJIUTH JI0KA3ATENbHBIE PACCYKIICHUS B XOJI€ PELICHUS
CTEpEOMETPUUECKHX 3a]a4 U 33]1a4 C IPAKTUUYECKUM COJIep)KaHuEM, POPMHUPOBAHUE
OpEJICTaBICHUs O  HEOOXOAMMOCTH  JIOKa3aTelIbCTB INPU  OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKHU B TPOBEICHUH JI€yKTUBHBIX
pacCyKJE€HUI; pa3BUTUE U COBEPILIEHCTBOBAHUE UHTEIIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN 00yuaroluxcsl, MO3HaBaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KPUTHYHOCTH MBINUICHHS, HHTEpeca K HU3YYEHUIO TI'€OMETPHH;
(dbopmupoBaHre (PYyHKIIMOHAJIBHON IPaMOTHOCTH, PEJIEBAHTHON F'€OMETPUU: YMEHHS
pacno3HaBaTh  MPOSIBJICHUS  I€OMETPUUYECKUMX  TOHATHH,  OOBEKTOB M
3aKOHOMEPHOCTEN B pPEaJbHBbIX XU3HEHHBIX CUTYyalUsAX U IPU U3YYCHUH JIPYTUX
y4e€OHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUSI PEANbHBIX CHUTYallMd, HCCIENOBAaHUS ITIOCTPOCHHBIX MOJEIEH,
WMHTEPHPETALUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJEpXKATEIbHBIMU JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBustorcs: «lIpsiMble W MIOCKOCTM B MPOCTPAHCTBEM,
«MHuororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/BHKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpebGoBaHUE «yMETh OIEPUPOBATH
HOHSTUSIMWY, PEJICBAaHTHBIMU T€OMETPUHN Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJI€p)KaTelIbHbIM JIMHUSM y4eOHOTO Kypca, a
bopMHpOBaHHE  JIOTMYECKMX YMEHUW  pachpefenseTcss He  TOJbKO IO
COJIEpKaTENbHBIM JIMHUAM, HO U 10 rojaM oOydenus. Coxeprkanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraMm ocBoeHusi denepanbHoil paboyeit
POrpaMMbl, pacHpeleNEéHHbIM MO TojlaM OOY4YEeHUs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHUHUIIMAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiaiuch HEOAHOKPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMHU MOHATHSIMHU ¥ HaBBIKAMH IOCJIEA0BATEIBHO U MTOCTYIATEIBHO, C
COOJII0/IEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYAIOIINXCS, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[Tepexon k M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:



co3mate  ycioBus s auddepeHnmanym  00ydeHHsS,  TOCTPOSHUS
WHIMBUIYAIBHBIX 00pa30BaTENbHBIX MPOTpPaMM, OOCCIEUUTh YIITyOJIEHHOE
W3YYCHUE TEOMETPUU KaK COCTaBJIAIONIEH ydeOHOro mpeamera «MaremaTukay,
MOATOTOBHUTH OOYYAIONMIUXCS K MPOJODKCHHUIO M3YyUYCHHS MAaTEMaTHKU C y4ETOM
BbIOOpa Oyayien npodeccuu, odecrneurBas MPEeMCTBEHHOCTh MEXIY OOIIMM H
npodecCHoHATEHBIM 00pa30BaHUEM.

Ha wusyuenune yueOGHOro kypca «['eomerpus» Ha yriayOnEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hegenio), B 11 knacce — 102
yaca (3 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMETpuH. Touka, TmpsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aAKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacronoxeHue IMpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIHECH,
MapajuylejibHble W CKpEIIUBArOIIUecs IMpsmble. [IpU3HaKM CKpelUBarOIIMXCS
npsAMbIX. [lapaninenbHOCTh NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapAJLICIbHBIE
IpsAIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, TAPATUIEIIBHOCTD IPSIMOU
U 1iockocT. [lapannenbHoe W UEHTpalIbHOE MPOEKTUPOBAHUE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOWMCTBAa NapajuIEIBHOrO MpoeKTHpoBaHus. W300paxkeHue
¢duryp B nmapajuieabHOW NPOEKIHUHU. YTJIbl C COHANPaBICHHbIMH CTOPOHAMHU, yroJ
MEXKy NMPSAMBIMH B NPOCTpaHCTBE. [lapaminenbHOCTh MIIOCKOCTEN: MapasulelIbHbIC
IJIOCKOCTH, CBOMCTBA IapaJUIEIbHBIX IIJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpa3Jp, Napasuleienumne],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTh NPSIMOM M IUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSMbIC B
IPOCTPAHCTBE, MPAMBIE NApPaJUICIbHBIE U MEPHECHIUKYISAPHbIE K IUJIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTA MPSIMOM U IUIOCKOCTH, TEOpeMa O MpsIMOH
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 IIIOCKOCTH, PACCTOSIHUE OT
OpsIMON 10 MJIOCKOCTH, MPOEKIHs (PUrypsl Ha MIOCKOCTh. [lepneHauKyasipHOCTh
IJIOCKOCTEN: MPU3HAK MEPIEHIUKYISPHOCTH JABYX IUIOCKOCTER. Teopema O Tpéx
MEPIICHIUKYIIPAX.

YTabl B IPOCTPAHCTBE: YOI MEXIY IPSAMOM U INIOCKOCTBIO, IBYTPAHHBIN yTOJI,
JVMHEUHBIA Yrojl JABYIPAHHOrO yrua. TpEXrpaHHBIM W MHOTOTPAHHBIE YIJIbIL.
CBoiiCTBA IUTIOCKUX YIJIOB MHOTOIPaHHOTO yria. CBOMCTBA MJIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Buapl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBAsl U MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapatenenunen, NpsAMOYTOJIbHBINA MapaJUIeIeNUIIe]l U €ro cBorcTBa. KpaTyaiiue
MyTH Ha MOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [Tudaropa. [lupamuna: n-yroapHas nmupamuaa, MpaBuiIbHAs U ycedEHHAsS
nupamuabl. CBoiicTBa péOep u OOKOBBIX TIpaHe NpPaBWIBHOM NUPaMHUIBL.



[IpaBunbpHBIE MHOTOTPaHHUKH: IPAaBWIIbHAs IpU3Ma M IPAaBHIIbHAs INHpaMULA,
IpaBUJIbHAs TPEYToJIbHAS MMpaMK/ia U IPaBUIIbHBIN TeTpadip, KyO. [IpencraBnenue
O NMPAaBUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

BbluncieHre 3J€MEHTOB MHOTOIPaHHUKOB: péOpa, IMaroHald, YIJbL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTH MPSMOIM NPU3MBI,
IUIOIIA/(b OCHOBaHM, TeOpeMa 0 OOKOBOM MMOBEPXHOCTH NPAMOM pu3Msl. [Lmomas
OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTU IMPABUIBHOM MHpPaMUIbl, TEOpEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B NOPOCTPAHCTBE.  ODJIEMEHTBHl CHUMMETPUHM  IIPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMeTpUs B TNPAaBWIBHOM MHOTIOTPaHHUKE: CHMMETPHS
napajuleJIenunea, CAMMETPUS NPABUIIBHBIX IIPU3M, CHMMETPHUSA IPAaBUIIBHOU
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIENCTBHS ¢ BEKTOPAMHU: CII0KEHUE
U BBIUATAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXKEHHME BEKTOpa Ha
gucyo. CBolcTBa CIIOKEHUS BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpPA Ha YHCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOpHI. [IpHM3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwtenenunena. Teopema O pasloXKEHUM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsaMoyronpHas  cucreMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBA3b MEXKIYy KOOpPAMHATAMH BEKTOpA M
KOOpAMHATAMH TOYEK. YTros Mexay BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: UMAMHAPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, oOOpa3ymwommue TmoBepxHocTeil. Tema BparieHwus:
HUJIMHIP, KOHYC, YCEUEHHBINA KOHYC, cdepa, map. Bzanmuoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTelibHas TUIOCKOCTh K cdepe. M300pakeHre Ten BpalieHus Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummetpusi chepsl U mapa.

O6béMm. OcHoBHBIE CBoMcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO TMapajuiesienunena u cieactBuss u3 He€. O0bEM mpsiMON U
HAKJIOHHOW TPU3MBI, IIWIMHJIpA, TUpaMuabsl 1 KoHyca. OO0bEM 11apa M mapoBOTo
CETMEHTA.

KoMOuHaiuyu Ten BpamieHus W MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHIP, OMUCaHHas OKoJo unuHApa. [lepecedenne cdepsbl U mapa ¢ mI0CKOCTHIO.



Kacanwue mapa u cdepsnl miaockoctbio. [[oHsITHE MHOTOrpaHHUKA, OITMCAHHOTO OKOJIO
cdepsl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

[Tnomans MOBEPXHOCTH MWJIMHApPA, KOHYCA, IUIOMAab cepbl U e€ dJacTew.
[Tomobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIONMIAJICH TIOBEPXHOCTEH
nonoOHbeIx ¢uryp. I[IpeoOpazoBanue mnomodusi, romorerus. Pemienuwe 3amau Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJI BPAIlEHUsA: CEYEHUs HUIIMHIpA
(mapaJuienbHO M MNEPHEHAUKYISIPHO OCH), CEUYEHUsS KOHyca (IapasulesibHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPUINHY), CEUCHUsS 1Iapa, METOIbI MOCTPOCHHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHMS, METOJI IIEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B ipoctpancTBe. Oniepanuu HajJ BEKTOpaMu. BeKTOpHOE yMHOKEHUE
BEKTOPOB. CBOICTBAa BEKTOPHOTO YMHOKEeHUS. [IpsMoyroibHast cucTeMa KOOPAUHAT
B mpocTpaHcTBe. KoopauHatel BekTopa. PasznoxxkeHwe BekTopa mo 0Oasucy.
KoopanHaTHO-BEKTOPHBINA METO/I IIPU PEIICHUU TEOMETPUYECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBrmxenus: mpoctpancTBa. OtoOpakeHus. J[BIXKEHUST U PaBEHCTBO (UTYP.
OO6mue cBoiMcTBa JBWXEHUWA. Buapl ABWKEHMI: mnapauieNbHbIA IEPEHOC,
LIEHTpaJbHAasl CHUMMETPHUSA, 3€pKajbHas CHUMMETPHUSA, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPHS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJArOIIEroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 00IIIECTBA, MPEICTABICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHMUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TPOLECAYP
rpaXKIaHCKOTO 001IecTBa (BEIOOPHI, OIIPOCHI U PYTOE), yMEHUE B3aUMOJICHCTBOBATH
C COIIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHUH C MX (PYHKIMUSIMHU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOE BOCITUTAHNE:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPAKTAHCKOW MIACHTHYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSILIEMY POCCHUMCKOM MAaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHE K



JTIOCTUKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OTHUX JIOCTHIXKEHMM B JPYyrUX HayKaxX, TEXHOJOTHAX, cdepax
SKOHOMHUKH;

3) AYXOBHO-HPABCTBCHHOC€ BOCITUTAHUE:

OCO3HaHHWE JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, chopMHpPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTIXKEHUN HAYKH U ACSITETbHOCTBIO YUEHOTO, OCO3HAHHE JTMYHOTO
BKJIaJ[a B IIOCTPOCHHUE YCTOWYMBOTO Oy IyIiero; 4) 3cTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ACTCTHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIIEHUI, pacCyKI€HHI, BOCIPUUMYNBOCTH K
MaTeMaTUYEeCKUM aCIeKTaM Pa3JIMYHbIX BUIOB HCKYCCTBA;

5) ¢pu3nyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTh YMEHUS TPUMEHSTh MAaTEMaTUIECKUE 3HAHUS B MHTEpECax
3I0pOBOTO U 0E30MacHOTO 00pas3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (340pPOBOE MHUTaHUE, COAJAHCHPOBAHHBIA PEKUM 3aHATUH M OTABIXA,
perynsipas (u3nyeckas aKTHUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHE IIPH
3aHATUSAX CIIOPTUBHO-030POBUTEIHHON AEITETHLHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TpYHy, OCO3HAHUE LIEHHOCTU TPYAONIOOUs, HHTEpPEC K
pazmuuyHbIM  chepaM  TPOPECCHOHATBHONM  NEATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mpodeccur W peamu30BBIBaTH COOCTBEHHBIE JKM3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHIO |
caM0o00Pa30BaHUIO HA IPOTSHKEHUH BCEH XKU3HU, TOTOBHOCTh K AKTHBHOMY YUACTHIO
B PCIICHUY MPAKTUYECKUX 3aJ1a4 MaTEMAaTUICCKON HAIPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW KYJIbTYpbl, TIOHUMAaHHUE BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMAIBHOM
Cpelbl, 0OCO3HaHME TTI00aIHPHOTO XapakTepa KOJOTHIECKUX MPoOIeM, OpUeHTAITHS
Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HAHWHA /i pelieHus 3agad B 00JacTu
OKpY’Kalomie Cpepl, TUIAHUPOBAHHE TIIOCTYIKOB M OIEHKH HMX BO3MOKHBIX
MOCIICACTBHM JUTSI OKPYXKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOLIECCTBEHHOM MPAKTUKHU, TOHUMAHHE MaTEMaTHYECKON
HAYKH KakK cepbl YeTOBEUECKON NEATEIBHOCTH, ITAOB €€ PA3BUTUS U 3HAYMMOCTH
JUTSL PA3BUTHS [TUBUJIM3AINH, OBJIAJICHUE S3BIKOM MAaTEMAaTHKH M MaTEMaTHYCCKOH



KyanypOfI KaK Cp€ACTBOM IMO3HAHUA MHpPA, TOTOBHOCTb OCYIICCTBJIATH IIPOCKTHYIO
N UCCJICAOBATCIILCKYIO ACATCIbHOCTD HHINBUAYAJIbHO U B I'PYIIIIC.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIE yUeOHbIe eiicTBusi bazoBbie

Jornyeckue JecTBUSA:

BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKY MaTEMaTHUYECKUX

OOBEKTOB, TOHSTHUNA, OTHOLICHUH MEXITY MOHSATHUSIMU,

dbopMynupoBaTh ONpeiesieHUs] MOHATUHN, YCTaHABINBATH CYIIECTBEHHBIH

IpU3HAK KJIaCCU(PHUKALMU, OCHOBAHMS JIsl 000OIIEHNS U CPaBHEHUS, KpUTEPUU

MIPOBOJIMMOI'0 aHAJIN3a; BOCIPUHUMATb, dbopMynupoBath U

IpeoOpa3oBbIBATh CYKJEHUS: YTBEPAUTEIbHBIE U OTPULIATENILHBIC,

€IMHUYHbIE, YaCTHBIE U OOIIME, YCIOBHBIC; BBISBISATH MAaTEMATUYECKUE

3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTaX, TAHHBIX,

HAOJIIOJICHUSX U YTBEPKICHUSAX, IPEAJIaraTh KPUTEPUH AJIs1 BBISIBICHHUS

3aKOHOMEPHOCTEN U POTUBOPEUMNIA; J€1aTh BbIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB

JIOTUKH, NE€AYKTUBHBIX U

VWHIYKTUBHBIX YMO3AKJIKYEHUH, YMO3AKIYEHUH @O0 AaHAJIOTMH; IPOBOIUTH

CaMOCTOSITENIHO JI0Ka3aTeIbCTBA MAaTEMaTHUUECKUX YTBEPXKACHUN (IpsIMble U OT

INPOTUBHOIO),  BBICTpaWBaThb  APTyMEHTALMIO, MPUBOJUTH  HPUMEPHl U

KOHTPIPHUMEPBI, 0OOCHOBBIBATh COOCTBEHHBIE CYKIECHHS W BBIBOJBI; BBIOUPATh

coco0 pemeHus yueOHOW 3ajaur (CpaBHUBATh HECKOJIbKO BapHUaHTOB pEILEHUS,

BbIOMpaTh Haubojiee MNOAXOASIIMNA C Y4YETOM CaMOCTOSITENBHO BbLACIEHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBarTeabcKme 1eiicTBUS:

UCITOJIB30BaTh BONPOCHI KAK HCCIECAOBATENbCKUNA HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHL,  (DUKCUpPYIOLIME  MPOTUBOpEYHE,  MpodiemMy,
yCTaHaBJIMBaTh HWCKOMOE U JaHHOE, (OpPMUPOBATh THIOTE3Yy, apryMEHTHUPOBATh
CBOIO NO3ULHMIO, MHEHHE; IPOBOJUTH CAMOCTOATENIBHO CIUIAHWUPOBAHHBIN
HKCIIEPUMEHT, UCCIIEJOBAHUE 10 YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
0OBEKTa, SBJIEHUS, MPOILECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SIBJICHUSIMH, TTPOIIECCAMU; CAMOCTOSITENIbHO (DOPMYIUPOBATH OOOOIIEHUS U BHIBOJIBI
0 pe3yibTaTaM MpPOBEAEHHOTO HAOMIOJAEHUS, MCCIEIOBAHUSA, OLCHUBAThH
JIOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3yJbTaTOB, BHIBOJOB M  00OOIIEHUH;
MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIJIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanmueii:



BBISIBJIATH Ie(UIMTHI HH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA

BOMPOC U JJIs PEIICHUS 3a/1a4H; BBIOMpATh HH()OPMALINIO U3 ICTOYHUKOB Pa3IMUHBIX
THUIOB, aHAJIM3UPOBATh, CUCTEMATH3HPOBATh U HUHTEPIPETUPOBATH MH(POPMALIUIO
pa3MyHBIX BUAOB M (OpPM TpEACTaBICHUS; CTPYKTYpUpOBaTh HH(GOPMAIHIO,
NPEJICTaBISTh €€ B Pa3IUYHBIX (popMax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh Ha/I&KHOCTD UHpOpMaLIUU o CaMOCTOSITEIIEHO
c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

KoMmyHMKaTHBHBIE YHHBepcajibHble yueOHble AeiicTBus O0uienne:

BOCIPUHUMATh U POPMYJIMPOBATh CYKJIEHUSI B COOTBETCTBUM C YCIOBUSMU U
LEJSIMUA OOILEHMS], ICHO, TOUHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W THCbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS MO XOAYy pEUIeHUs 3a/ayu,
KOMMEHTHPOBATH MOJIYYEHHBIH pe3yabTaT; B XOA€ 00CYKJI€HHS 337aBaTh BOIIPOCHI
[0 CYILECTBY 0OCYXAaeMOM TeMbl, MPOOJIEeMBbl, pelaeMol 3aJaul, BbICKa3bIBaTh
UJEM, HALEJICHHBIE HAa IIOMCK pEUICHMs, CONOCTaBIATb CBOM CYXKJIEHHS C
CYKJEHUSMH JIPYTUX YYaCTHUKOB AHAora, OOHapYKMBATh Pa3jiN4he U CXOJCTBO
NO3ULKNA, B KOPPEKTHOU (hopme pOopMyIHpOBaTh Pa3HOIIACUS, CBOM BO3PAKECHHS;
IPEACTABIATh PE3YJIbTAThl PEIICHUS 3a1add, SKCIIEPUMEHTa, HCCIENOBaHus,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3azad
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIe YyHHBEpCcaJIbHbIe yueOHbIe AeiicTBUsI CaMoOpraHu3amus:

COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3aJlau, BEIOUPATh CIIOCOO pEelICHUs C
Y4ETOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTHPOBATH BAPHUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIQJICTh ~ HaBBIKAMM  TIO3HABATEJILHOM  peduiekcuu  Kak  OCO3HAHUS
COBEpIIIaEMbIX JACHCTBHUI M MBICIUTENIBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAJEThH
criocobamMu  CaMOITPOBEPKH, CAMOKOHTPOJIS TMpoIlecca MU pe3yiabTara pelieHUs
MaTeMaTUYECKOM 3a/1auu; MPEABUICTh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTD MPU
pelieHnd 3aJa4d, BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
O0OCTOATENICTB, JAHHBIX, HAWJIEHHBIX OIIUOOK, BBIABICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE pE3yJibTaTa IIEIM U YCJIOBHUSAM, OOBSICHSATH TPUUHHBI
JOCTIDKCHUSI WIM HEIOCTHIKEHUS Pe3yJIbTAaTOB JEATEILHOCTH, HAXOAUTH OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:



MOHMMATh W HMCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON M MHIWBUIYaIbHOU
paboThl TpH pelmIeHWH YYeOHBIX 3a7ady, MPUHUMATH IIEJIb COBMECTHOMN
NEATEILHOCTH, TNIAHUPOBATh OPTaHW3aIlMI0 COBMECTHOW pabOThHI, pacHpenessaTh
BUJIBI pa0OT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yIbTaT paboThI, 00001IaTh
MHEHUS HECKOJBKUX JIIOJICH; ydYacTBOBaTh B TPYIIOBBIX Qopmax pabOTHI
(oOcyxmeHns, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» W HHBIE), BBIIOJHATH CBOIO
4acTh PabOTHI M KOOPJAUHUPOBATH CBOM JCUCTBHUS C IPYTUMHU WICHAMH KOMaH/IBI,
OIICHMBATh KadeCTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSIM,
c(hOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiacca oOyyaromuics HayquTCs:

«  CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITHSIMH CTEPEOMETPUU IPHU PELICHUU
3a/1a4 ¥ MPOBEICHUHA MAaTEMATUYECKUX PACCYKIACHNN;

* TNPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IPU PELICHUU
Ir€OMETPUYECKUX 3a]1a4;

+  KJAacCU(PUIMPOBATh B3aUMHOE PpACIOJIOKEHHUE TMPSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

«  CBOOOJHO ONEpUPOBaTh MOHATHIMH, CBS3AHHBIMU C YIJIaMH B MPOCTPAHCTBE:
MEKy IPSIMBIMHU B IIPOCTPAHCTBE, MEXKIY MPSMOU U INTOCKOCTBIO;

+ CBOOOIHO ONEpPUPOBATH MOHATUSMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;



CBOOOJTHO pacloO3HABaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIacCU(PUIMPOBAaTh MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHUS IS
KJaccuukanuu;

CBOOOJTHO  OMEpHUpPOBATH  TMOHATHUSIMH, CBSI3aHHBIMH C  CCUYCHHEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

BBITIOJTHSATh napajuiebHOE, LEHTPAIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (UTYP HA TUIOCKOCTD, BHIMOIHATH U300pakeHus puryp Ha
MJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMU, BBITIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTyp:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  IUIONIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TpU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO ONEpPUPOBATH MOHSATUAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LICHTP,
OCh U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPUH (QUTYPHI;
CBOOOJTHO OIEpUPOBATh MOHSATUSMU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemarh 3aJadyd Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHONICHUH u
HaX0XJICHUE TEOMETPUUECKHUX BETUYHNH, TPUMEHSISI NU3BECTHBIE METOABI IPH
pellICHUH MaTEeMAaTHUYEeCKUX 3a7ad TMOBBIIIEHHOTO W BBICOKOTO YPOBHS

CJI0KHOCTH;
IIPUMEHSATH MIPOCTEUIIINE IIPOTPAMMHBIE cpeacrTna 51
AIEKTPOHHOKOMMYHUKAIIMOHHBIE CHUCTEMBI npu pelIeHun

CTEPEOMETPUYECKUX 3a/1a4;
U3BJICKaTh, MPEoOpa3oBbIBATh U HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeJACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

MPUMEHATh TIOJYYCHHBIE 3HAHWS HA TNPAKTUKE: CpaBHUBATh U
aHaJU3UPOBATh PEalbHbIE CUTyallMd, MPUMEHSATh H3YYCHHBIE MOHSATHS B
mpoliecce IMOWMCKAa  pelIeHUsT MaTeMaTU4ecKH  CPOpMYITHPOBAHHON
npoOJieMbl, MOJECIUPOBATh pPEalbHBIC CHUTYallMHM Ha S3bIKE T€OMETPHH,
MCCJIEIOBATh MOCTPOCHHBIE MOJEIN C MCMOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOopeM, ammapara aiareOpbl, peraTh MPaKTUYECKHe 3a/layw,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJIMYMH;



a
« HUMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pa3BUTUA T€OMETPHUM KaK
COCTaBHOM yacTu (yHAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaronuiicss HAyquTCs:
CBOOOJHO OINEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHMYECKOH U C(epuyecKoil MOBEPXHOCTSMH, OOBICHATH CIOCOOBI
IIOJIy4CHUS;

+ ONEPHUPOBATH MOHATHUSIMH, CBI3AHHBIMU C TEJIAMU BPAIICHHS: IHJIMHIPOM,
KOHYyCOM, c(pepoii u mapowm;

+ pacmo3HaBaTh Tella BpalleHus (UMUIUHAP, KOHyc, cdepa u 1map) u
OOBSICHATH CIIOCOOBI TTOTYYCHHS TEJ BPAICHHS,

+  KJIacCH(UITMPOBATH B3aUMHOE PACTIONOKEHHE C(Pephl U TIIOCKOCTH;

BBIYUCIIATH BEJIUYHMHBI 3JICMEHTOB MHOTOTPAHHHMKOB W TEJ BpAIICHUSA,
O0BEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BpalllCHHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

+ CBOOOJHO OTNEPHUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieHUsI ¥ MHOTOTPAHHWKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OMMCAHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpAIIlCHNUS;

*  BBIYUCIISITH COOTHOIICHUS MEXKTY TUIOMIAISIMU TTOBEPXHOCTEN U 00BEMaMuU
ITOTO0OHBIX TEN;

« u3o0pakaThb H3y4yaeMmble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEIT BPAIICHUS;

+ W3BJICKaTh, HMHTEPIPETHPOBATH M TIPEOOPa3OBBIBATH HH(POPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

+  CcBOOOJIHO OTMEPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

*  BBITIOJTHATH OTEpaIliy HaJl BEKTOPAMHU;

*  3a/JaBaTh IUIOCKOCTh YPaBHEHUEM B JICKaPTOBOW CHCTEME KOOPAMHAT;,

* pemiaTh reOMETPUUYECKHE 33/1a4U HA BBIYMCICHUE YTIIOB MEXKIY IPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUN OT TOYKH JI0 TJIOCKOCTH, B I1IE€JIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;

« CBOOOJHO OIEPUPOBATh IOHATHUSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHU;



BBITIOJIHATh M300paXEHUsST MHOTOTPAHHUKOB W TEN BpaIIeHUs MpHU
napajuieTIbHOM — TEpeHOCe, IEHTPaIbHOM CHUMMETPHH, 3€pKajJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSMOMA, IpeoOpa3oBaHus O100uS;
CTPOUTH CEUCHHUS] MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS IMJIMHIPA
(mapajuienTbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHUS KOHYca (TapajuielibHbIe
OCHOBAHHIO M TIPOXOIAIINE YepPEe3 BEPIITUHY), CEUCHUS T1apa;
UCIIOJIb30BaTh METOJbI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO TPOCKTUPOBAHUS, METOJ IMEpPeHOca CEKYyIIeHd TUIOCKOCTH;
JI0Ka3bIBaTh T€OMETPUICCKIE YTBEPIKICHHS,

MPUMEHATh TeOMEeTpUUYeckre (aKThl Ui PEIICHUS CTEPEOMETPUUCCKUX
3aja4, MPEANOJaralluX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUSA
MIPUMEHEHUS 3aJlaHbl B IBHOW U HESIBHOU (opme;

pemarh 3aJadyd Ha JIOKa3aTeJbCTBO MATEMAaTUYECKUX OTHONICHUH u
HaXO0XKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

MIPUMEHSITh MOJYyUYCHHBIC 3HAHUS HAa TPAKTUKE: CPAaBHUBATh, AHAIU3UPOBATH
U OLEHUBATh pEaJbHbIC CUTyallUd, MPUMEHSATH HM3YYEHHBIC ITOHATHUS,
TEOPEMBI, CBOICTBA B TMPOLIECCE IOUCKA PEMIEHUS MAaTeMaTUYECKU
chopMyIHpPOBaHHON MPOOIEMBbI, MOJEIUPOBATh PEAIbHBIC CUTyallMd Ha
S3bIKE TEOMETPUH, UCCIIEIOBATh TOCTPOCHHBIE MOJICNIU C UCTIOIB30BaHUEM
r€OMETPUYECKUX TIOHSATUH M TeopeM, arrmapata anreOpbl, peniaTh
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXIECHUEM TIE€OMETPUUYECKUX
BEJINYUH,;

UMETh MPEICTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHS F'€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB H TeM (ungposrie)
n/n nporpaMmal Beero Konrpoabnbie | IIpakTuueckue o0paszoBaTejbHbIe
paboThI padoThbI pecypeel
1 BBenenue B ctepeoMeTpuio 23 1
B3anMHOE pacnosiokeHue NpsiMbIX B
2 POCTPAHCTBE 6 1
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B
3 IPOCTPaHCTBE 8
[IepnieHIMKyYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN
4 B IIPOCTPAHCTBE 25
5) Vel U paccToOssHUS 16 1
6 MHororpanHuKu 7 1
7 BexTops!l B mpocTpaHcTBE 12
[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3AIIH
8 3HAHUH 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

11 KJIACC

Ne n/n

KoanuecTBo 4acoB




HaumeHoBaHue pa3iesioB U TeM

DJIEeKTPOHHbIE

NMPOrpamMMbl Beero Konrpoasbnbie | IlpakTuyeckue | (umppossbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
[ToBTOpEeHUE, 0600IICHNE 1
2 cUcTeMaTu3aluvs 3HaHUI 15 1
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
[Tnomany moBepXHOCTH U 0OBEMBI
5 KPYTJBIX TEJ 9 1
6 JIBrkeHus 5 1
[ToBTOpEeHUEe, 06001IeHNE 1
! CUCTeMaTH3aIlvsl 3HAaHUH 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
HPOBEpPsIeMOro IIpoBepsiemble HPeIlMeTHbIe pe3yJ1bTaThl 0CBOEHHSI OCHOBHOI
pe3yJibTara o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero 001ero o0pa3oBaHus
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSAMU: TOUKA, NPsIMast, IIOCKOCTh
25 [TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEJCTBHUS M3 HUX NPU PELICHUU
' reOMETPHUCCKUX 3324
OmnepupoBaTh MOHATUSMHE: MTAPATUICTBHOCTD U MIEPIICHIUKYISIPHOCTh
7.3 HPSIMBIX U IJIOCKOCTEN
24 KnaccudunupoBaTs B3aMMHOE PACMONOKEHHE IPSIMBIX U ITIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUAMU: ABYTPAHHBIN YTroJ, TPaHU ABYTPAaHHOTO YIIIa,
75 peOpo ABYrpaHHOTO YIiia, TMHEHHBIH Yroy IBYTPaHHOTO YIJia, TpajycHas
Mepa JIBYTPaHHOT'O yria
26 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBINYKIBIH M HEBBITYKJIbIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPABUJIbHBIA MHOIOI'PaHHHUK
27 Pacrnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHMKOB (TIHpamua, MPH3MAa,
' MPSIMOYTOJIbHBIN Tapajuieenunen, Kyo)
KnaccuunupoBaTb ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBaHMS  JUIs
7.8 KJaccu(uKanuy (BHIMYKIIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH, IIPAaBUJIbHBIE
MHOTOTPaHHUKH, IPSIMbIE U HAKJIIOHHbIE TPU3MBI, TapaJuIeIeUIe/Ibl)
- OmnepupoBaTh NOHATUSMH:  CEKyILas IUIOCKOCTh, ~ CEYEHUe
' MHOTOI'PaHHHUKOB
210 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHUI MHOTOI'PaHHUKOB, UCTIOJIb3YS
' METOJ CIIE/IOB
Ctpouth ceueHHs] MHOTOTPAaHHUKOB METOJIOM CJEJIOB, BBINOJIHATh
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BHUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOXKACHUE T€OMETPUYECKUX BEJIMYMH MO 00pas3iam
WIM aJropuTMaM, MPHUMEHss H3BECTHbIE AaHAIUTHYECKUE METOABI NpHU
712 pelIeHNH CTaHJApTHBIX MaTeMAaTHYEeCKUX 3aJad Ha BBIUYMCIEHUE

paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKHU O HpﬂMOﬁ, OT TOYKHIO
INIOCKOCTH, MCKAY CKPCIIUBAOIITUMHUCS MTPSAMBIMHA




7.13

Pemarn 3ala4i Ha HaXO0XJCHUC I'COMCTPUYUCCKHUX BCIWYHH I10 06pa3uaM
WM aJIroputMam, HOpUMCHASA HU3BCCTHLIC AHAJIMTHYCCKUC MCTOAbI IIPpHU
PCHICHUHU CTAHAAPTHBIX MATECMAaTUUCCKUX 3a/la4 Ha BBIYHUCIICHUC YIJIOB

MCKAY CKPCIIUBAOIIUMHUCA IIPAMBIMH, MCEXIY HpXMOﬁ Hn IIJIOCKOCTBIO,
MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM MHOTOTPaHHUKOB
(mpu3ma, nupaMuza) ¢ IpUMEHeHHEeM (OpPMYJl, BBIYUCISATH COOTHOIICHUS
MEXIy IIOUIAIIMH MOBEPXHOCTEH, o0BEMamu M0J1I00HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBarh NOHATHUAMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (urypax, MNpeAcCTaBICHHYIO Ha
YepTexkax U pUCyHKax

7.17

[IpumensaTh reomerpudeckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoNaraloiX HECKOJBKO MIaroB pEUIeHHs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme

7.18

[TpumensTH npocTeifimme IpOrpaMMHBIE CpencTBa u
ANEKTPOHHOKOMMYHHKAI[UOHHBIE CUCTEMBI npu pelieHun
CTepEeOMETPUYECKHUX 3a]1a4

7.19

HpI/IBOI[I/ITL IMPUMCPbI MAaTCMATHUUCCKUX SaKOHOMepHOCTCﬁ B IIPpHUPOJAC U
JKHU3HH, pACIIO3HABATDb MPOABJICHUC 3dKOHOB I'COMETPHUUN B UCKYCCTBC

7.20

[IpuMeHATh MOTyYEHHBIE 3HAHUA HA MPAKTUKE: aHAITU3UPOBAThH PEabHbIC
CUTYallUH U MPUMEHSATh U3YUYCHHBIE MIOHATHUSA B IPOLECCE MTOMCKA PEIICHUS
MaTeMaTU4ecku  CPOPMYJIMPOBAHHOW  TPOOJIEMBI,  MOJETUPOBATH
pealbHbIE CHUTYAllMM Ha S3bIKE TN€OMETPUHU, WCCIEIOBATH MOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAHUEM F'€OMETPUUECKUX MTOHATUM U TEOPEM, aIllapara
anreOphl, pemaTh MPAKTUYECKUE 3a/7ayd, CBSI3aHHBIE C HaXOXKICHHEM
reOMETPUYECKUX BEIUYUH

11 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpelHero 001ero 00pa3oBaHus

I'eomerpus




OnepupoBaTh MOHATUSAMU: LWIMHAPUYECKAs] TTOBEPXHOCTh, 00pa3yrolue
UMWIMHIPUYECKON TMOBEPXHOCTH, UWIMHJIpP, KOHUYECKas MOBEPXHOCTb,

6.1 oOpasylone  KOHMYECKOW  TOBEPXHOCTH, KOHYC, chepuueckas
MMOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATD CITOCOOBI TTOJTYYCHHS TEJT BpaIlCHUS
6.4 KnaccudunupoBars B3aUMHOE pacoiioKeHUe cephl U MIOCKOCTH
OnepupoBaTh MOHITHUSMH: INAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTa CErMEHTa, IIAPOBOW CJIOI, OCHOBaHHE MIAPOBOIO CJIOS, BBICOTA
IaPOBOTO CJIOs1, IAPOBOW CEKTOP
6.6 Bbraucnsate 00BEMBI W IUIOIIAAM TOBEPXHOCTEH TEI BpallCHUs,
' TCOMETPUUYECKUX TEJl C MPUMEHCHHEM (DOPMYIT
OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHK, BIHCAHHBIA B cdepy u
6.7 OTMCAHHBIN 0KOJIO ceprl, cepa, BIMCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalleHus
6.8 BBIUUCIIATE COOTHOMICHHS MEXTY TUIOINAISIMHA TOBEPXHOCTEH 1 00BEMaMuU
: MOAOOHBIX TEN
N300paxath u3ydaeMble (DUTYpPBI OT PYKH U C TPUMEHEHHUEM IPOCTHIX
6.9 4epTEKHBIX HHCTPYMEHTOB
BBINONHATE  (BBIHOCHBIC) IUIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (pUTYp: BHI CBepXy, COOKYy, CHM3Y; CTPOHUTH CEUEHHUS Tel
BpallleHus
W3Biiekath, WHTEPIPETHPOBATH M TPEe0OpPa30OBBIBATE HH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (GUTYpax, MPEICTaBICHHYIO Ha
YepTerkax U pUCyHKax
[TpumensTh reomeTpudeckre (GakThl TSI PEIICHHs] CTePEOMETPHUECKHUX
6.12 3aja4, MPEIINoNaralollluX HECKOJIbKO IIIaroB PEIICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BBIOMTHATE JEHCTBUS CIIOKEHUST BEKTOPOB, BBIYUTAHHS BEKTOPOB U
6.14 YMHOXEHHUS BEKTOpPA HA YHUCIIO, OOBSCHATH, KAKHMH CBOWCTBAMHU OHH
obnamarT
6.15 [TpuMeHsTh paBUIIO MapaieNenurea Mpy CI0KEHHH BEKTOPOB
OnepupoBaTh MOHATHIMH: JEKAPTOBHI KOOPIWHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
6.16

yroJua MCKIAY BCKTOpPAaMH, CKaJIIpHOC MMPpOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL




6.17

Haxomuth cymMMy BEKTOPOB M MPOM3BEICHHE BEKTOpAa Ha YHCIIO, yroil
MEXy BEKTOpaMHU, CKaJIIpHOE MPOU3BEIACHHE, PACKIAIbIBaTh BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a,HaBaTB IIJIOCKOCTH YPaBHCHHUEM B ,HeKapTOBOfI CUCTEME KOOpAMUHAT

6.19

Pemate mpocreiiline reoMeTpUYECKHE — 3aJaud  HAa  [IPUMEHEHHE
BEKTOPHOKOOPJMHATHOIO METOA

6.20

PemraTs 3aa4u Ha J0Kas3aTcJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUHA U
HaXO0XIACHUEC I'COMETPHUIYCCKUX BCIUYHUH I10 o6pa3uaM WK aJIrOpUuTMam,
MMPpUMCHAA HN3BCCTHBIC METOAbI npu pCeICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpumeHnATH IIPOCTEUILINE [IPOrpaMMHBIC cpeacTaa U
3JIEKTPOHHOKOMMYHUKAI[MOHHBIE CUCTEMBI pu penieHun
CTEPEOMETPUYECCKHUX 3a1a4

6.22

HpI/IBO,Z[I/ITB MMPUMCPbI MAaTCMATHUUYCCKUX SaKOHOMepHOCTCﬁ B IIpHPOJAC U
JKHU3HH, paClIO3HABATDH IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh OTy4YeHHBIC 3HAHUS Ha MPAaKTHUKE: aHAIM3UPOBATh pPeabHbIe
CUTYallUU ¥ IPUMEHSTh U3yUYEHHBIEC TOHITHS B TIPOIIECCE TOUCKA PEIICHUs
MaTeMaTH4ecKu  CPOPMYIUPOBAHHOM  TPOOJIEMBI,  MOIECIUPOBATH
peallbHble CUTyallud Ha fA3bIKE T'€OMETPHUM, HCCIEIOBATh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM I'€OMETPUUECKHX MOHSATUH U TeOpeM, arlrapara
anreOphl, pemaTh NPAKTUYECKUE 3a/adyd, CBA3aHHBIE C HAXO0XKJICHUEM
TreOMETPUUYECKUX BEIUYUH

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

Kon
7 I'eomeTpus
OcHOBHBIE TOHATHS cTepeoMmeTpud. Touka, mpsMasi, IIIOCKOCTb, MPOCTPAHCTBO.
7.1 | IlonsaTtue 06 akcMOMAaTHYECKOM IMOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH

H CJICACTBUA N3 HUX




7.2

B3aumHOe  pacnonokeHue HOpAMBIX B NPOCTPAHCTBE:  IEpPECEKAIOLIMECH,
MapajulesibHbIE W CKpeluBarolmecs mnpsamble. [lapannenpbHOCTh NOpAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapaJUIeJIbHbIE MPSIMbIE B  IPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPSIMBIX, NAPAVICIbHOCTh MPAMOM M IUIOCKOCTH. YTJIBIC
COHAIIPABIICHHBIMU  CTOPOHAMH, YroJd MEXAy MpSIMbIMA B MPOCTPAHCTBE.
[TapajuieIbHOCTB IJIOCKOCTEM: NMapajuleIbHbIE IIJIOCKOCTH, CBOMCTBA MAPAJUICIIBHBIX
wiockocteil. [Ipocreiiiue mpocTpancTBeHHbIE GUTYPHI HA IIIIOCKOCTH: TETpasap, Kyo,
napajuiejaenunes], IoOCTPOCHUE CEeYEeHUN

7.3

[lepneHAUKYISIPHOCTE NOPSIMOM M IUIOCKOCTU: TEPIEHAMUKYJSPHBIE MpSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMapaJUIEIbHbIE U NEPIEHANKYIIAPHBIE K INIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH MPSAMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOU MEPIIEHIUKYIISIPHOI
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEKY NPAMOU U TUIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, TMHENHBIN yroJ1 AByrpaHHoro yria. [leprneHiuKymsp u HaKIOHHbIE: pacCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPAMOH JI0 IIIOCKOCTH, MPOEKIUs (UTYPHI Ha
IJIOCKOCTh. [lepreHIuKyIsspHOCTD MIOCKOCTEN: MTPU3HAK NEPIEHIUKYISIPHOCTH IBYX
mrockocrei. Teopema 0 TpEX nepreHIUKYIIspax

7.4

IlonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOTOI'DAHHMKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yrosbHas

nOpu3Ma, 'paHd M OCHOBAaHUS IPU3MBI, NpsiMas U HAaKJIOHHAs IpPU3MbI, OOKOBas U
II0JIHAs TIOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsAMOyroiabHbli apauieaeuIe
u ero coiictea. IIlupamupa: N-yronapHas nupamuaa, rpaHd U OCHOBAaHWE ITUPAMUJBL,
OOKOBas M MOJHas MMOBEPXHOCTb MHUPaMUJbI, NpaBUIbHAs U yceu€HHas MUpaMUAaA.
OneMeHTbl Npu3Mbl M nOupaMuibl. [lpaBuiibHbIE MHOTOTPaHHUKH: IIOHSTHE
IIPaBUJIBHOTO MHOTOTPAaHHMKA, IIpaBUJIbHAs IPU3Ma M IIpaBUJIbHAs NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMuJia U MpaBUIIbHBIN TeTpadip, Kyo. [Ipencrasnenue o
MPAaBWIBHBIX MHOTOTPaHHHUKAaX: OKTajap, JoJAeKa’dap U ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIBI

7.5

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUYKHU, PSIMOH, MIIOCKOCTH.
OneMeHThl CUMMETpPUHM B  MNHpaMHUAaX, M[apajjiesenunenax, MpaBHIbHBIX
MHOTOI'PAHHUKAX

7.6

Bbrunciienne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, amaroHanu, yrisl. llmomans
OOKOBOM TOBEPXHOCTHM U TIIOJIHOM MOBEPXHOCTU NPSIMOM TPU3MBI, IUIONIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBON MOBEPXHOCTH MpsAMOM npusmsbl. [Inomans 60koBoi
MOBEPXHOCTH U TOBEPXHOCTU NPAaBWIBHOM MNUpamMHabl, Teopema O IUIOL[aau
yceuénHoil nupamubl. [lonstre 06 06béMe. OOBEM MUpPaMUIbL, TPUMBI

7.7

HOIIO6HBIC TCJIa B IPOCTPAHCTBC. CooTHOIICHUS MCXKAY IUIOIAaAAMU HOBCpXHOCTCﬁ,
00BbEMaMH HOI[06HBIX TCII
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Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

6.1

[y gpruvecKkas MOBEpXHOCTh, 00pa3yroIye MUIHHAPHISCKON MOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IHIIp: OCHOBaHHUA N 6OKOBaSI IIOBCPXHOCTD,
o0pa3yrolas U 0ch, TUIOMIA/lb OOKOBOH U IMOTHON OBEPXHOCTH

6.2

Konunyeckass moBepxHOCTh, 00pa3yroliMe KOHHYECKOH MOBEPXHOCTH, OCb U
BEpIIMHA KOHUYECKOI moBepxHocTU. KoHyc: ocHOBaHUE U BeplInHA, 00pasyromas
1 OCB, IJIOLIa/1b OOKOBOI U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolue
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paguyc, 1uamMeTp, IJIoua s HOBepXHOCTH cdeprl. BzanmHoe
pacrioyio’keHue cdepsl M IUIOCKOCTH, KacaTeldbHasi IUNIOCKOCTh K cdepe, IIIomaib

chepsl

6.4

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaSBépTKa HUJIMHApPA U KOHYCa

6.5

KomOuHanmu Ten BpamleHHs W MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIHMCAHHBIN
okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAICHUS

6.6

[Tonstre 00 o0bEMe. OcHOBHBIE cBolcTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u cueacTBus u3 He€. O0BEM IIMHAPA, KOHYCA.
O6béM 1rapa u momaab cepsl

6.7

[Tono6uble Tena B npocTpaHcTBe. COOTHOIIEHUS MEXKTY TUIOIIAIIMU IOBEPXHOCTEH,
00bEMaMU TOIO0HBIX TEJT

6.8

Ceuenus OUJIMHApPA (napannenLHo U NEPpHCHAUKYIISIPHO OCI/I), CCUCHUS KOHYCa
(napanneanoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepH_II/IHY), CCUCHUA 1Iapa

6.9

BGKTOp Ha TINIOCKOCTH W B IPOCTPAHCTBE. CnoxeHue M BBIYMTAHUE BCKTOPOB.
YMHOXEHHE BEKTOpa Ha 4MCIo. PaznmoskeHne BeKTOpa mo TpEM HEKOMILIaHAPHBIM
BektopaM. [IpaBuno mapamnenenunena. Pemienwe 3amay, CBS3aHHBIX C
MIPUMEHEHUEM MPABUJI ACHCTBUIN C BEKTOpaAMU

6.10

[IpsiMoyronbpHas cucreMa KOOpAMHAT B MpocTpaHCcTBE. KoopauHATBl BEKTOpA.
[Ipocreiimue 3amaum B KOOpAMHATaX. YTon Mexay BekTopamu. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB. BBIYHMCIICHNE YTIIOB MEXK/Ty MPSIMBIMU U TIIIOCKOCTSIMHU.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCETO/ IpHU PCIICHHUU I'COMCTPUICCKUX 3ada1




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kona
NMpPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 00111ero
oOpa3zoBaHus

BJIaIIeHI/Ie MCTOJaMH OOKa3aTCJIbCTB, AJIOpUTMaMH PpCUHICHUA 3a/a4,
yMmeHue (GOopMyIHpOBaTh U ONEPUPOBATH IOHATUAMU: ONPEACICHHUE,
aKCHOMa, TeopeMa, CIEACTBHE, CBOICTBO, NMPH3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIHPOBKHU; IPUMEHSTh MX; YMEHUE (OPMYIUPOBATH
00paTHOE W TPOTUBOIIOJIOKHOE YTBEPXKICHHE, MPUBOANUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BAaTh METOJ MaTeMaTH4ecKOW WHIYKIUH;
NPOBOANTH JOKAa3aTeJbHBIC pACCYXIEHHS TPH pEIICHHH 3ajad,
OLICHMBATh  JIOTHYECKYIO0 TIPaBHIBHOCTH  PACCY)KICHUH; YMEHUE
OIIEpUpPOBATh MOHATUSMH: MHOXECTBO, TOAMHOXECTBO, OIEpPAIlMU HaJ
MHO)KECTBAMH; YMEHHE WCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapart JUis ONMCAHUS PEaIbHBIX MPOIECCOB U SBICHUN U NIPU PEILICHUN
3a1a4, B TOM YHCIE€ M3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHUE
OTIepHPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATH Tpadbl Pa3IUYHBIMU
crioco0amu; UCIOIB30BaTh Ipadbl IPU PELICHNH 3a/1a4




YMeHue onepupoBaTh NOHATHAMH: HAaTypaJbHOE YMCIIO, LEJI0€ YHCIIO,
CTEIEHb C LEIBbIM I10Ka3aTelIeM, KOPEHb HATYypaJIbHOM CTENEHH, CTEIICHb
C pauMOHAJBbHBIM  IIOKa3aTelIeM, CTENEeHb C  JIEUCTBUTEIBHBIM
HoKa3zaTeneM, JiorapuM 4ucila, CHHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJBHOIO YHUCIA, OCTATOK II0 MOIYJI0, PAlUOHAIBHOE YHUCIIO,
UPPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATYPAJIbHBIX,  LEIbIX,
palMOHAIBHBIX, JACUCTBUTENIBHBIX YHUCEJ; YMEHHE HCIIOJIb30BaTh
NPU3HAKH JICIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNh U HAauMEHbIIee
oO1uiee kpaTHOE, alroput™ EBKIIMIA MIpy pelIeHuy 3ajad; 3HAKOMCTBO C
pa3IMYHBIMM  IIO3ULIMOHHBIMM  CHUCTEMaMM  CUMCICHHUS; yMCHHUE
BBINOJIHATh BBIYMCICHHE 3HAYCHUNH W TPeoOpa3oBaHUs BBIPAKCHHUN CO
CTeNeHs MU U JiorapudmMamu, npeoOpa3oBaHus IPOOHO-paIMOHATBHBIX
BBIPAKECHUI; YMEHHE OIIEPUPOBATH MIOHATHAMU: II0CIIEJ0BATEIBHOCTD,

apu@meTnyecKkas nporpeccusi, rfeoMeTpudeckas nporpeccus, 0eCKOHEUHO
yObIBaroliasi ~ reoMeTpUYecKas  I[porpeccusi;  yMEHUE  3a/]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUPOBATh MOHATHUSIMH: KOMIUIEKCHOE YHCIIO, COMPSDKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOJYJIb M apTyMEHT KOMIUIEKCHOTO YHcia, popma
3aIMCH KOMIUIEKCHBIX YHcell (TeoOMeTpuyecKasi, TPUTOHOMETPHUYECKas
anreOpandeckas); YMETh NPOU3BOAUTH apUPMETHUCCKHE ICHCTBHUS C
KOMIUICKCHBIMH ~ YHCJIAMH; TPUBOJIUTH TPUMEPHI  HMCIOJIb30BAHHS
KOMIUIEKCHBIX YMCEJI; ONEepUpOBATh MOHATUSAMHU: MaTpuma 2X2 u 3x3,
OTNpeAeNUTENb MaTPUILIbl, TEOMETPUUECKHUIM CMBICIT OTIPEAETUTENS

YMeHne onepupoBaTh NOHATHSMHU: pPAlMOHAIbHBIE, WPPALMOHAIBHEIE,
MOKa3aTelbHblE, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPUYECKHE
YpPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIIEpUPOBATh
MOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUHW M HEPABEHCTB, PAaBHOCWIBHOCTH
YpPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHUE pellaTb YypaBHECHMUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO PaA3JIMYHBIX MPHUEMOB; pEIIATH
YPAaBHEHUsl, HEPABEHCTBA U CHUCTEMBI C IapaMeTpPOM; IPUMEHSATh
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MAaTEMaTHYECKUX
3aj1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU




YMeHue omnepupoBaTh MOHATUAMHU: (QYHKLIMSA, 4YETHOCTh (YHKILHUH,
HNEPUOIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
¢byHKIMHU, 3KcTpeMyM (DyHKIMH, HanOOJbIIee U HAUMEHbILEE 3HAUCHHS
(GyHKIMU Ha TPOMEXKYTKE, HETIpephIBHAS (DYHKIIMS, aCHMIITOTHI rpaduka
¢byHKUIMY, IepBas U BTOpast MPOU3BOAHAS (PYHKLIUHU, TEOMETPHIECKUN H
¢u3nUecKkuil CMBIC TPOM3BOIHOW, NEepBOOOpasHas, ONpeAeIEHHbIN
MHTETpal; YMEHUE HAXOAWTh ACHUMMOTOTHI Tpaduka (HYHKIHH; yMEHHE
BBIUUCIIAIT  NPOU3BOAHBIE CYMMBI, TPOHM3BEICHUS, YAaCTHOTO U
KOMITO3UIMHN (DyHKIMH, HAXOOUTh ypaBHEHHE KacaTeNbHON K rpaduKy
GYHKIMM; yMEHHE HaXOAWUTh MPOM3BOAHBIC DJIEMEHTAPHBIX (DYHKINH;
yYMEHHE WCIIOIb30BaTh IPOU3BOJHYIO Ul HCCIEIOBAaHHUSA (YHKIHIH,
HAXOJUTh HAaWOOJNIBIINE W HAWMEHBIINME 3HA4eHUS (PYHKUUH; CTPOHUTH
rpaduky MHOTOYICHOB C MCIIOJIb30BAHUEM alapara MaTeMaTH4eCcKOro
aHaJ M3a; TMPHMEHATH MPOM3BOAHYIO JUIS HAXOXKICHUS HAMIY4YIIEro
pelIeHus] B MPHUKIAIHBIX, B TOM YHUCIE COLHUAIbHO-DKOHOMUYECKUX H
du3HUecKHX 3aJa4ax; HaX0AUTh IUIOIAU U 00BEMBI (PUTYD C TOMOIIBIO

MHTETpalia; IPUBOJUTH MPUMEPbl MAaTEMaTHYECKOTO MOJCIUPOBAHUS C
noMoIIbio AuddepeHnanbHbIX YypaBHEHUN

YMeHue omnepupoBaTh HNOHATHSMH: Trpapuk (yHKUMH, oOpaTHas
¢byHKIMA, KoMno3uuus (GyHKIUH, JuHeHass (QyHKUMs, KBaapaTUyHas
byHKLu, palnuoHaIbHas byHKIMSA, CTETICHHAs byHKLUA,
TPUTOHOMETpUUYECKHE (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKLIMHU, TOKa3zaTeslbHas M Jorapupmuueckas (yHKIMH; yMEHUE
CTPOUTH TpapUKH U3Yy4EHHBIX (YHKLHUMH, BBIMNOJHATH MPeoOpa3oBaHUs
rpaduKoB (YHKIUH, HCHIOIB30BATH TPAPUKH JUIsI U3YYEHUS POLIECCOB U
3aBUCUMOCTEH, NP PELICHUH 3aJayd U3 JAPYrHX yYeOHBIX MPEIMETOB U
3ajjau U3 peaslbHOM >KM3HU; BBIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA U IrpaduKu QyHKIMH A1 pereHus
YpaBHEHM, HEpaBeHCTB M 3ajlad C IapaMeTpaMu; H300paxaTb Ha
KOOP/IMHATHOH IJIOCKOCTH MHOKECTBA PELIEHUH YpaBHEHUI, HEpaBEHCTB
U VX CHCTEM




YMeHHne pemarh TEKCTOBbIE 33Jauyd pPa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, HAa JBUXKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33/1a4¥ U3 00JIaCTH yNpaBJICHUs JIMYHBIMUA U CEMEHHBIMU
dbuHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U HX
CHUCTEMBI 1O YCJIOBHIO 3aJaud, MCCIEIOBAaTh IMOJYYEHHOE pEeIIeHUE U
OLICHMBATh IPaBAOINOJ00HOCTh PE3yJbTaTOB; YMEHUE MOJEIUPOBAThH
pealibHble CUTYyallUM Ha SI3bIKE MAaTEMAaTHUKH; COCTABJIATH BBIPAXKEHUS,
YpaBHEHHS, HEPAaBEHCTBA M UX CHCTEMbl [0 YCIOBHUIO 3aJayH,
HCCJIEIOBATh IOCTPOCHHBIE MOJEIM C MCIOJIb30BaHUEM arrmapaTa
anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBINH PEe3yabTaT

YMeHue oneprupoBaTh NOHATUSAMU: CpeAHee apudMeTnyeckoe, MeIuaHa,
HauOoJIbIlIEE U HAMMEHBIIIEE 3HA4YCHUA, padMax, JUCIICPCHA, CTAHJAPTHOC
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATD
UH(OPMALIKIO, IPEICTABICHHYIO B TAOIMIIaX, HA JHarpaMmax, rpadukax,
OTpakarolllylo CBOICTBA peaslbHbIX IIPOLIECCOB U SBJIEHUMN; IPEJICTABIISTh
uH(pOpMaLMI0O C MOMOUIbIO TabnMIl M JAUarpaMM; HCCIIEOBaTh
CTaTUCTUYCCKUC JaHHBIC, B TOM YHUCJIC C NPUMCHCHUCM rpa(bnqecxnx
METO/I0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIeI0BATh COBMECTHbIE
HaOJII0ICHNUS C IOMOILBIO IMarpaMM pacCeUBaHUS U IMHEHHON perpeccuu




YMeHue omnepupoBarh IOHATUAMH: CIIY4alHBIM OIBIT MU CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YAalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJNIb30BaHUEM TIpadUUecKUX METOJOB; MPUMEHSThH
(bopMyNBl CIOXKEHUS U YMHOXCHHUS BEPOSTHOCTEH, (POpPMYIy IMOTHOU
BEPOSATHOCTH, (hopmyiny bepryiu, komOunaTopHbie hakTbl U HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH; YMEHHE ONEepUpPOBATH
NOHATUSMH: CIy4aiiHas BeIMYMHA, paclpelesieHue BepOATHOCTEH,
MaTeMaTHYECKOE OXKUAAHUE, IHUCIEPCHs M CTaHIAPTHOE OTKIOHEHHE
CllyyaliHOH BeJWYMHBI, (YHKIMM paclpelesieHuss M IJIOTHOCTH
PaBHOMEPHOTrO, II0Ka3aTeJIbHOTO W HOPMAJIbHOIO paclpeeseHuil;
YMEHHE HCII0Jb30BaTh CBOWCTBA M3YYEHHBIX paclpeieieHudl s
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSMM: 3aKOH OOJBIIMX YHCEl,
METO/bl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHHUE NPUBOIUTH MPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YUCEN B NMPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATh MOHATHAMU: COUETAHUE, IIEPECTaHOBKaA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOUHATOPHBIE (DaKThl U pacCyKIACHU AJIs pellieHus 3a/1a4;
OLIEHUBaTb  BEPOSATHOCTH  peajbHBIX  COOBITHN; COCTaBIISATh
BEPOSTHOCTHYIO MOZIEIb U HHTEPIPETUPOBATH OTYYEHHBIA Pe3ysIbTaT

YMeHue omnepupoBaTh MOHATHSMHM: TOYKa, HpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUVIA, IUIOCKHHA Yrod,
JIBYTPaHHBIA yroj, TPEXTPAHHBIM Yros, CKpEIIMBAIOIIMEcs MpsMBbIE,
MapaJUIEIbHOCTh U IEPIEHAUKYISPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXy NPSMBIMH, YToJl MEXIY MNPSAMOM U IUIOCKOCTBIO, YTrOJI MEXIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh MIPU
pellleHnn 3a7ad U3yuyeHHbIe (DaKThl U TEOPEMbl IJIaHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTUYeCKUe MOJENINU C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHUH H
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a7aun
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUIYPBI, 00BEM (UTYDHI,
MHOTOTPAaHHHK, TPABUIIbHBI MHOTOTPAHHUK, CEYEHUE MHOTOIPAaHHHKA,
Ky0, mapamienenunen, npusMa, OuUpampaa, (urypa u MOBEPXHOCTb
BpallleHus, UWINHIAP, KOHYC, ap, cdepa, miomanas chepsl, IUIoNaab
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, IHIUHIpA, 00BEM Kyoa,
IPSMOYTOJIBHOTO MapajuIesenuIe/ia, MMPaMH/Ibl, TIPU3MBIL, IIHITHHPA,

KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUs KOHyCa M LIMJIMHJPA,
napajuieJbHble OCH WJIM OCHOBAaHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromasicss cdeppl, IMIMHAPA, KOHYCA; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOILIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSTh CBONCTBA F€OMETPHUECKUX (UTYP, CAMOCTOSITEIEHO
(bopMyHpOBaTH ONpEAETICHUS N3y4aeMbIX (UTYpP, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax W MPHU3HAKAX F€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH HIIH
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuio ¢Guryp 1o
Pa3IMYHBIM TPH3HAKAM, BBINOJHATH HEOOXOIMMBIE JOMOTHUTEIBHBIE
IIOCTPOCHUS
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YMeHue onepupoBaTb MOHATUSAMH: JBI)KEHHE B IPOCTPAHCTBE,
napaulelbHBI EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe NOJ00Ms, NOAOOHbIE (QUIYpBl; yMEHHE
pacrio3HaBaTh paBHbIE U MMOJ00HBIE (UTYpBl, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXHTEKType; HMCIOIH30BATh T'€OMETPUYECKHUE OTHOIICHHS
NIPY PEIICHHUH 3a/1a9; HAXOUTh T€OMETPUIECKIE BETMIUHBI (JITHHA, yTOJ,
ioniaib, 00bEM) NMpH PELIeHUH 3a/1a4 U3 APYruX y4eOHBIX IPEIMETOB U
U3 pEANbHOW KHM3HHM;, yMEHHE BBIUUCISATH T€OMETPUYECKHE BEIMYHHEI
(mmHa, yrom, TwIOmAAb, OO0BEM, IUIOMANb MOBEPXHOCTH), HUCIOIB3YS
U3ydeHHbIE (OPMYITBI U METOMBI, B TOM YHCJIE: TUIOMAAb MTOBEPXHOCTH
MUPaMU/JIbI, IPU3MBI, KOHYCA, HWIMH/IpA, IUIoHIalb chepbl; 00bEM Kyda,
NPSMOYTOJIBHOTO Tapajulelienuieia, MMpaMubl, MPU3MbI, HWIHHIPA,
KOHYCa, 1l1apa; yMEHHE HaXOAUTh OTHOIICHUE 00BEMOB MOJOOHBIX PUTYD




12

YMeHue onepupoBaTh NOHATUAMU: MPSMOYTOJIbHAS CHCTEMa KOOpIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHCIIO, pa3joXKEHHE BEKTopa Mo Oasucy,
CKaJIsIpHOE TPOU3BEJCHHE, BEKTOPHOE TMPOU3BEACHHUE, Yrol MEXIY
BEKTOpPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METO.
JUIsL pelIeHHs] TeOMETPUYECKHX 3aJad M 3adad APYTux y4eOHbIX
MPEeIMETOB

13

YMeHue BwuIOMpaTh TMOAXOJANIMN METOA Ui peUIeHUs 3aJadu;
MOHUMAaHWE 3HAYUMOCTH MaTEMaTUKH B M3YYCHHH MPUPOIHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB M  SBJICHUW; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE, YMEHHUE ITPUBOIUTH

IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITMM pPOCCUHCKOM M  MHPOBOU
MaTE€MaTU4eCKON HayKu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

Kon
1 Uucna v BBIYUCICHUS
11 Harypanbnble u nensie yncna. [Ipu3Haky Je1MMOCTH HEIbIX YUCEI
Pammonanbueie  yncna. OOBIKHOBEHHBIE M JECSATUYHBIE JPOOH, IPOIECHTHI,
12 OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
Apudmerndeckuii KOpeHb HaTypalibHOU creneHu. [leficTBus ¢ apudmeTrnaeckumMu
13 KOpHSIMHU HAaTypaJIbHOM CTENEHU
Crenenb ¢ 1enbIM 1nokaszarenaeM. CTEeNneHb ¢ paliOHAIbHBIM I10Ka3aTeleM.
14 N
CBoiicTBa cTenIeHU
CuHyC, KOCMHYC W TaHI'€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
15 apKTaHI€HC YMCIOBOI0 apryMeHTa
16 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MbI
JleiicTBuTenbHbIe Yucla. ApuMeTHUecKrne Omepanuud C JACHCTBUTEIHHBIMU
17 gyrciaamu. [IpuOnk€HHBIE BBIYMCICHUS, TMPaBWJIA OKPYIJICHHS, NPUKUAIKA H
OLICHKA PE3yJIbTaTa BHIYUCICHUI
18 [IpeoOpa3oBanue BbIpakeHUI
19 KommiekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEeHHs
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaumnonanbHble HEPAaBEHCTBA
2.7 [TokazarenbHble U IorapupMUUECKIE HEPaBEHCTBA
2.8

TpI/IFOHOMCTpI/I‘-ICCKI/IC HCpPaBCHCTBA




2.9

CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeETpaMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL
3 OyHKIMH U TpaPuKH
OyHKIUA, cnocoObl 3amanus GyHkuuu. ['padux GyHkiuu. BzammHo oOpaTHbIE
3.1 ¢byukun. YérHele u HeuéTHbIe pyHkuuu. [lepuoanueckue GpyHKIuu
OO6nacte ompeneneHuss U MHOXXECTBO 3HaueHMH ¢yHkumu. Hymu ¢yHKimm.
[IpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
3.2 Maxkcumymbl 1 MUHUMYMBI (yHKIuH. HaunOosnbiiee M HauMeHblee 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
CrenenHas (yHKIMS C HaTypalbHbIM M LEJbIM IOKa3zareneM. EE cBoiicTBa u
3.3 rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
Touku paspeiBa. AcumntoTsl rpadukoB GyHkiuid. CBoiicTBa QPyHKINA,
3.6 HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUSI TTOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyina CI0XKHbBIX
IIPOLIEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpumeHeHune NPOU3BOJHOM K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTh U
4.9 skcTpemyMbl. HaxoxxaeHne HauOobIero 1 HAaMMEHbBIIETo 3HaYeHUs (PYHKIIMM Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHo)kecTBO, Onepany HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1

OmucarenpHas CTATUCTUKA




6.2 BeposTHOCTB
6.3 Komb6unaropuka
7 I'eometpus
7.1 @urypsl Ha IIIOCKOCTH
1.2 [Ipsimble U TIIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlleHUS
7.5 Koopaunatsl 1 BEKTOpHI
MHNOACHUTEJBHASA 3AIIMCKA k yuyeOHOMY Kypcy «BeposiTHOCTH 1

CTAaTUCTHKA»

Yuebnslii Kypc «BepoaTHOCTb U CTATUCTUKA» YIITyOJIEHHOTO YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTro Kypca YriayOnEHHOTro
YPOBHSI HAa YPOBHE CpeAHero o01iero oopazoBaHus. YUeOHbIA KypcC MpeIHa3HAuYeH
st popMUpOBaHUS Y OOYYAIOIMIUXCSA CTATHCTHYECCKOW KYJIBTYPhl M TTOHUMAaHUS
pOJIM TEOPUH BEPOSITHOCTEM KaK MaTEMaTUYECKOr0 MHCTPYMEHTA JUIsl U3Y4YCHUS
CIIy4ailHBIX COOBITH, BETUYHH U TporieccoB. [Ipu uzydeHuu kypca odoramarorcs
MIPEACTABICHUS] OOYYAIOMMXCSI O METOJaX WCCICIOBaHHUS W3MECHUHMBOTO MHPA,
pa3BUBAETCAd TMOHWUMAHUE 3HAYUMOCTH M OOIIHOCTH MAaTEMaTHYCCKHUX METOJIOB
MO3HAHUA KaK HEOThEMJIEMOW YacTH COBPEMEHHOTO ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUSI.

ConmepxaHne y4eOHOTO Kypca HampaBlIeHO Ha 3aKpeIuieHne 3HaHWH,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, U
Ha Pa3BUTHE MPEACTABJICHUN O CIy4YaWHBIX BEJIMYMHAX U B3aUMOCBSI3SIX MEXIY
HUMH Ha BaXKHBIX MPUMEPaAX, CIOKEThl KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynprare y o0yuaronmxcs J0HKHO CPOPMHUPOBATHCS MPEACTABICHUE O
HanOoJIee YIOTPeOUTETBHBIX U OOIIMX MaTEMATHICCKUX MOJIEISIX, UCITOIb3yEeMBIX
JUTSI OTTCAHUSI aHTPOTIOMETPUYECKUX U IEMOTPaPUUECKUX BETUYHH, TOTPEIITHOCTEN
B Pa3NIMYHBIC POJIa U3MEPEHUSX, ITTUTEIBHOCTHA 0€30TKa3HOW pabOThl TEXHUYECKUX
YCTPOKNCTB, XapaKTePUCTHUK MaCCOBBIX SIBJICHHI U ITPOIIECCOB B 00IIECTBE. Y UeOHBII
Kypc SIBISETCS 0a30i IS OCBOEHHUS BEPOSTHOCTHO-CTATUCTHYCCKUX METOJIOB,
HEOOXOMMBIX CHEIUATUCTaM HE TOJIBKO HHKEHEPHBIX CIICIIMAIbHOCTEHN, HO TaKXKe
COIMAJIBHBIX U TICUXOJIOTHYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH
B 3HAYMTCIIBHOW Mepe WCIIONB3YIOT allliapaT aHajiu3a OOJIBIINX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOrO Kypca 3aHHMMAeT OOCYXKIACHHE 3aKOHA OOJIBIIHUX



yucen — (PYHIaMEHTAIbHOTO 3aKOHA MPUPOJbI, MMEIOIIET0 MAaTeMaTHYeCKYIO
dhopmaTuzauio.

B cooTBeTCTBMM € yKa3aHHBIMHU LEISIMM B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUMKA» Ha YIUIyOJIEHHOM YPOBHE BBIACIIEHBI OCHOBHBIE
coziepkatesibHble TUHUU: «CiydaiiHble cOOBITUSL U BEpOATHOCTU» U «CiyuyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuMO OCHOBHBIX JIMHUM B y4€OHBIM KypC BKJIIOYEHBI JIEMEHTHI TEOPUU
rpagoB M TeOpUH MHOXKECTB, HEOOXOAWMBIE ISl TOJHOIICHHOTO OCBOCHUS
MaTepuana JIaHHOTO Y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKUX YYEOHBIX
KYpCOB.

Coneprxanue muHUM «CllydaitHble COOBITUSI U BEPOSITHOCTUY CITY>KHT OCHOBOM
s (HOpPMUPOBAHUST TPEJCTABICHUA O pACIpeAeieHUH BEPOSITHOCTEH MeEXIy
3HAYCHUSIMH CIIyYalHbBIX BEJIMUYMH. BakHYI0 4acTh B 3TOU COAEpKATEIbHON TUHUU
3aHMMAaeT W3Y4YEHHE TE€OMETPUYECKOr0 U OMHOMHUAJIBHOTO pacHpeleleHUd U
3HAKOMCTBO C UX HENPEPBIBHBIMU aHAJIOTaMU — IOKA3aTEIbHBIM U HOPMAaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsI3aHHBIE C HEOPEPHIBHBIMU  CIyYallHBIMU  BEJIUYMHAMU U
pacrmpeiefieHUs MU, AaKIICHTUPYIOT BHUMAaHHE OOYYalol[uXcsi Ha OMNHCAaHUU U
U3YYEHUU CIyYalHbIX SBJICHHA C MOMOUIBIO HENMpPEpPbIBHBIX (DyHKIMI. OCHOBHOE
BHUMAaHHUE YAENSAETCA MOKA3aTeJIbHOMY U HOPMAJIbBHOMY PacIpEACICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHTEIbHOE H3YyYEHHE CBSI3U
MEXJy CIy4YalHbIMM BEJIMYMHAMH M OINHUCAHUE OBTOW CBS3M C TOMOIIBIO
Kod(ppuLeHTa KOppeNsiMhd W €ro BBIOOPOYHOrO aHajgora. OTH DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «JlMarpamMmbl pacCEMBAHUA», U3YUYEHHYIO Ha YPOBHE
OCHOBHOT'0 00111er0 00pa30oBaHMsl, U BO MHOT'OM OIUPAIOTCS HA CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oamH osneMeHT  colepkaHus, KOTOpPBIM  IIpe[jaraercss  Ha
O3HAKOMUTEJIBHOM YPOBHE — IIOCIEIOBATEIBHOCTh CIyYalHbIX HE3aBUCHMBIX
COOBITUH, HACTYNAIOIIMUX B €IMHUILY BpeMeHH. O3HaKOMJIEHHE C paclpeieeHueM
BEPOSITHOCTEH KOJIMYECTBA TAaKMX COOBITUI HOCUT Pa3BUBAIOIIMN XapakTep U
SBJIIETCS] AKTYaJbHBIM ISl OyAyHIMX aOMTYpUEHTOB, MOCTYMAOMINX Ha y4eOHbIE
CHEIUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, I[ICUXOJIOTHEH W
yIPaBJICHUEM.

Ha u3ydenue yuebHOro kypca « BepoITHOCTh M CTATHCTHKA)» HA YTIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gac B Hefient0).

COAEPKAHUE OBYUYEHUSA



10 KITACC

['pad, cBs3ubIA Tpad, myTu B rpade: mukisl U 1enu. CTeneHb (BAJICHTHOCTS)
BepmHbL ['padsr Ha TTOCcKOCTH. JlepeBbs.

CrnyualiHble 9KCIIEPUMEHTBI (OIBITHI) U CIIy4ailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (KMCcX0Jbl). BepossTHOCTH citydailHOro coObITHA. BIM30CTh 4YacTOTHI U
BEPOSATHOCTU COOBITHI. ClTydailHbIE OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSMU.

Omnepatuu HaJ, COOBITUAMMU: TIepecedeHre, 00beIMHEHNE, POTUBOMOIOKHbBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia ciI0KeHUsS BEPOSATHOCTEM.

YcnoBHasE BEPOSITHOCTb. YMHOXKEHUE BEPOATHOCTEW. [lepeBo ciaydailiHOTrO
skcriepumenTa. @opmyia nonHoi BepostHocTu. Dopmyia baiteca. HezaBucumele
COOBITHS.

bunapHbIil ciy4aiiHblil ONBIT (MCIIBITAaHUE), yCIeX U Heyaada. HesaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUH 10 IepBOro ycnexa. [lepecraHoBku u
daktopuan. Yucno coueranuil. TpeyronbHuk Ilackans. dopmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX UcTibITanuit bepuyiu. CioydyaiiHbli BEIOOP U3 KOHEUHOMN
COBOKYITHOCTH.

CnyvaitHags  BenuuuHa. PacnpeneneHue  BeposTHOcTer.  J(marpamma
pacnpenenenud. Onepanuu HaJl CIy4ailHbIMU BeIMYMHAMU. buHapHas ciydaiiHas
BennunHa. l[Ipumepsl pacnpeneneHuil, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBmecTHOE pacmpeneneHue AByX CIy4ahHbIX BenuuuH. HeszaBucumbie
CIIydyallHble BEIWYMHBL.MAaTeMaTUYECKOE OXUIAAHWE CIy4YalHOW  BEJIMYMHBI
(pactipenenenusi). [lpumepsl  TpUMEHEHUST  MaTEMaTUYECKOTO  OXKHJIaHUS
(ctpaxoBanue, JyotTepes). MaremaTHdecKoe OXUJaHUEe OWHAPHOWU CIydailHOM
BEJIMUMHBL. MaremMaTuyeckoe OXHUJAaHUE CYMMBl  CJIy4yallHbIX  BEJIMYMH.
MaremMaTrnyeckoe 0KuIlaHue TEOMETPUIECKOTO U OMHOMHAIILHOTO pacipe/ieTICHU .

Jlucnepcuss ¥ CTaHOAPTHOE  OTKIIOHEHWE  CIIyYahWHOM  BEJIMYUHBI
(pacnpenenenusi). {ucniepcusi OMHAapHOM CiiydyallHOM BeNWYMHBI. MaTeMaTtuueckoe
OKHMJIAaHUE MPOU3BEICHUS U JUCIIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHbBIX BEJTUYMUH.
Jucnepcusi U CTaHAAPTHOE OTKIOHEHHME OWHOMHAIBHOTO paclpeescHusl.
Jucnepcust 1 cTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOTO PacipeaesieHusI.

11 KJIACC

HepasenctBo YeObiméBa. Teopema YebObimeéa. Teopema bepnymmu. 3akon
Oonpmmx  uyncen.  BwuiOOpouHBIM ~ MeETOA ~ HWccClenoBaHWil.  BeiOOpouHbIe



XapakTepucTUkU. OLEeHUBAaHUE BEPOSITHOCTH COOBITHUS MO BBIOOPOYHBIM JaHHBIM.
IIpoBepka npoCTERIINX TMIIOTE3 C IOMOLIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpeppiBHble cnydaiinble BenuuuHbl. [Ipumepsl. DyHKIMSA IIOTHOCTH
BEPOSITHOCTH paclpenerncHus. PaBHOMEpHOE pacnpenelieHue W €ro CBOMCTBA.
3ajauu, NPUBOASIINE K ITOKA3aTEIBHOMY PACIpPEACIICHUI0. 3a1a4y, IPUBOIAIINE K
HOPMAJIBHOMY  pacIpeAcICHHUIO. OyHKIUA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacipeesieHus, (PyHKIUS IITOTHOCTH BEPOSATHOCTH HOPMAIBHOTO
pactpenenenus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

[TocnenoBarenbHOCTh  OAMHOYHBIX  HE3aBUCHMBIX  COOBITMH.  3ajgauw,
IPUBOJSIINE K pacipeneneHuto [Iyaccona.

KoBapuanuss 1Byx ciyyailHeIXx BenuuuH. KoapduuueHnt nuHeHHOU
koppemsitin.  CoBMECTHbIE  HAONIONEHUST JBYX BEIWYUH.  BbIOOpOUHBIi
Ko3puuueHT  koppemsuud. Pasnuume  Mexay — JIMHEHHOM — CBSI3pIO U
IIPUYUHHOCIIEACTBEHHON CBs3bl0. JIMHENHas perpeccus, MeToJ, HaUMEHBIINX
KBaJpaToB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb M CTATUCTHUKA» (YT JIYBJIEHHBIN YPOBEHD)
HA

YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rPa’kKIaAHCKOT0 BOCTIMTAHMSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON TIO3UITUU 00YJaIOMEerocs Kak akTHBHOTO U
OTBETCTBEHHOTO YI€HA POCCUIMCKOTO 00I1IeCTBA, MPE/ICTABICHUE O MATEMaTHUYECKUX
OCHOBAaX (YHKIIMOHMPOBAHUS PA3MUHBIX CTPYKTYp, SBJICHUH, MpOLEIYp
rpakIaHCKOro 00111eCcTBa (BBIOOPHI, OITPOCHI U APYTOE€), YMEHUE B3aUMO/ICHCTBOBATH
C COIMAITLHBIMU MHCTUTYTAMH B COOTBETCTBUHU C WX (PYHKITUSIMH U Ha3HAYCHHUEM;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW HJICHTUYHOCTH, YBAKECHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUHUCKONM MaTEMaTUYECKOM HIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTHKEHUM B JPYrMX HayKaX, TEXHOJOTUsX, cdepax
YKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHHE AYXOBHBIX LIEHHOCTEH POCCHIICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TOBEJICHUS, CBI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHXKEHUN HAYKH U AESITeTbHOCThIO YUEHOT0, OCO3HAHHUE JTMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) ICTETUYECKOT0 BOCIIMTAHMSA: SCTETHUYECKOE OTHOIIICHUE K

MUDY, BKITIOYasi 3CTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,

3aJa4, peleHu, pacCy 1eHUI, BOCIPUUMYHUBOCTh K MaTEMaTUUECKUM

acreKTaM pa3JIM4YHbIX BUJIOB HCKYCCTBA;
5) (pU3HIECKOro BOCITUTAHUSI:

c(OpMUPOBAHHOCTH YMEHUS IPUMEHSITh MaTEMAaTUYECKUE 3HaHUS B HHTEpecax
3I0pPOBOTO M Oe30MmacHOro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (30POBOE MUTAaHUE, COATIAHCUPOBAHHBIM PEXUM 3aHATUNA U OTIbIXA,
perynsipHas (u3uyeckas AaKTUBHOCTh), (U3MUECKOE COBEPIICHCTBOBAHUE IPHU
3aHATUSAX CIIOPTUBHO-030POBUTEIBHON AEATEILHOCTHIO;

6) TPY/ZA0OBOI0 BOCITUTAHMSA:

TOTOBHOCTh K TpPYIy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOHS, HHTEpEC K
pa3auuHbiM  cepaM  NMPOPECCHOHANBHOM  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSMH, YMEHHE COBEpIIaThb OCO3HAHHBIA BBHIOOD



Oynymeir npodeccu M peanu3oBbIBaTh COOCTBEHHbIE >KMU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTE€MaTHYECKOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUH BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO
B PELICHUH NMPAKTHYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) IKOJIOTHYECKOTr0 BOCIIUTAHUS:

cOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIbTYpbl, TIOHUMAHHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHOM M COLMAIBHOU
Cpelbl, 0OCO3HaHHE TTI00aIBLHOrO XapakTepa 3KOJOTHYECKUX MPoOieM, OpUEHTAITHS
HAa TPUMEHEHHE MaTeMaTH4YeCKUX 3HaHUM [Jis pelleHdus 3aJad B 00JiacTu
OKpY)KalOLIEH Cpelbl, IUIAHUPOBAHUE TIIOCTYNIKOB M OLEHKHM HX BO3MOYKHBIX
MOCJIEICTBUM JJIs1 OKPY KaIOLIEH Cpeibl;

8) LHEHHOCTH HAYYHOI'0 NIO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 001IE€CTBEHHOW IPAKTUKH, IOHUMAHUE MaTEMAaTUYECKON
HAyKHU KaK cepbl YETIOBEUECKOM IESTEIIbHOCTH, 3TANIOB €€ pa3BUTUSA U 3HAYUMOCTH
JUISL Pa3BUTHUS LIMBUJIN3AIMU, OBJIAJCHUE S3bIKOM MATEMAaTUKU U MAaTEMaTUYECKOU
KYJbTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATENbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBEpPCcaAIbHbIE yueOHbIe AeiicTBUs ba3oBble
JIOTHYeCKHe 1eHCTBUSA:

BBISIBIIATH Y XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHHH MEXITY MOHSATHSIMH,
dbopMyIUpOBaTh ONpeIeTIeHUs MTOHITHH, YCTaHABIMBATh CYIIIECTBEHHbBIN
MPU3HAK KJIacCU(pUKALIMKI, OCHOBAaHUS Uil 0000LIEHUS U CPABHEHUS, KPUTEPHUH
IIPOBOJIMMOTr0 aHAJIN3a; BOCIPUHUMATb, dbopmynupoBaTh |
peoOpa3oBbIBATh CYKACHUS: YTBEPIUTEIbHBIC U OTPUIIATEIbHEIE,
€MHUYHBIEC, YACTHBIC U OOIIUE, YCIIOBHBIC, BBISBIISITh MAaTEMaTHYECKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpeUHs B (haKTax, TaHHbIX,
HaOJIIOJICHUSIX U YTBEPKICHUSX, IpeJIaraTh KpUTEPUHU JJ1s1 BBISBJICHUS
3aKOHOMEPHOCTEW Y MPOTUBOPEUNIA; AEIaTh BHIBOIbI C UCIOJIb30BAHUEM 3aKOHOB
JIOTUKU, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AaK/IFOYEHHM, YMO3AKIIOYEHUH [0 aHaJOruu; IPOBOIAUTH
CaMOCTOSITEJILHO JI0KA3aTelbCTBA MATEeMaTUYECKUX YTBEPXKJACHUHN (MpSIMbIE U OT
NPOTUBHOIO),  BBICTpaWBaTh  apryMEHTAllIO, NPUBOAUTH  MPUMEPHl U
KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHSI W BBIBOJIBI; BHIOUPATH



croco0 peuieHus: y4eOHOW 3a1auu (CpaBHUBATh HECKOJBKO BapHAHTOB PEIICHMS,
BBIOMpATh HauOosiee MOAXOASIMIMK C Y4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPHUEB).

Bba3oBble uccienoBarTeabCcKHe 1eiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENOBATEIbCKUNA MHCTPYMEHT TO3HAHUS,
dbopMmynaupoBaTh  BONPOCHl,  (UKCHUpPYIOIIME  MPOTUBOpEYHE,  MpodiemMy,
yCTaHaBJIMBaTh HWCKOMOE W JaHHOE, (pOpMUPOBATh T'MIOTE3Yy, apryMEHTHPOBATH
CBOIO NO3ULHMIO, MHEHHE; IMPOBOJUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCJIEIOBAHNUE 10 YCTAHOBICHUIO OCOOEHHOCTEM MaTeMaTHYECKOTO
0o0OBbEeKTa, SBJICHUS, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTamH,
SIBIICHUSIMU, TIPOLIECCAMU; CAMOCTOATEIBHO (POPMYINPOBATH 0OOOIIEHNUS U BBIBOIBI
0 pe3yJbTaTaM MPOBEAEHHOIO HAOMIOJIEHUs, MCCIEIOBAaHUsA, OLECHUBATh
JOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3yJbTaTOB, BBIBOJOB U  000OIIEHUH;
IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH Ae(DUIIMTH UHPOPMAIUHU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U JIJIs1 pEIICHUS 3a/1a4u; BBIOUpaTh UHPOPMAIIHIO U3 UCTOYHUKOB PA3ITNYHBIX
TUIIOB, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHGMOPMAIIUIO
pa3NUYHBIX BUIAOB M (QOpPM MpPEACTaBICHUS; CTPYKTYpUpPOBaTh HH(MOpMAaIuIo,
MPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEXKHOCTh uHdopmaIuu o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBeEpPCcaJbHbIe yueOHbIe AecTBus O0uenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMH U
HEJSIMUA OOIIEHMUS], ICHO, TOUHO, TPAMOTHO BBIPaXXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX
M TIMCBbMEHHBIX TEKCTax, JaBaTh I[IOSACHEHHUS MO XOAY PEUICHUS 3aJauu,
KOMMEHTHUPOBATH MOJIYYEHHBIA pe3yibTaT; B XOA€ O0CYKJI€HUS 3aaBaTh BOIIPOCHI
M0 CYHIECTBY OOCYKJ1aeéMOM TeMbI, MPOOJIEMBbI, periaeMoil 3aJ1aur, BbICKAa3bIBaTh
WU, HALCJICHHbIE HAa IIOMCK PEIICHUSA, COIOCTABIATH CBOM CYXIEHUS C
CYXKJEHUSMH JPYTUX YYaCTHUKOB JHAJIOTa, OOHAPYKMBATH PA3IMUUE U CXOACTBO
MO3ULKNA, B KOPPEKTHOU (hopme popMynHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
MPEACTABIATh PE3YJIbTAThl PELICHUS 3aJaud, OJKCIIEPUMEHTA, HCCIEIOBAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.



PeryasiTuBHbIe YHHBepcaJbHble yueOHbIe AeiicTBUs CaMmoopranu3anms:

COCTaBJISITh IUJIaH, AJITOPUTM PEIICHUS 3aJauM, BHIOUPATh CIIOCOO PEIICHUS C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YYETOM HOBOW MHGOpMAIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJQJIeTh  HaBBIKAMHU  TIO3HABATENBbHOM  pediekcuu  Kak  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3ysibTara pPelIeHHs
MaTeMaTU4YeCKOM 3aJ1auu; IPEBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYThH IPU
pellleHnu 3a7aud, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENbCTB, MJAHHBIX, HAWIEHHBIX OIIMOOK, BBIIBJICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE pE3yJibTaTa IIEJIM U YCIOBUSM, OOBSICHATH MHPUUYUHBI
JOCTUKEHUSI WK HEJOCTUKEHUS PE3YyJbTaTOB JI€ATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHAasl 1eATEILHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHONW U WHAMBUIYaJbHON
paboTel TpHU pemieHuH Y4eOHBIX 3a7ady, NPUHAMATH II€JIb COBMECTHOM
JESITENIbHOCTH, TUJIAHUPOBATh OPTaHU3alMI0O COBMECTHOW paboThI, paclpeaemsiTh
BU/JIBI pabOT, 10TOBapUBATHCS, 00CYKIATh MPOIECC U PE3YNIbTAT paboThI, 00001IaTh
MHEHHUS HECKOJBbKUX JIIOJIeH; Yy4acTBOBaTb B TPYIIIOBBIX (opmax paboOThI
(oOcyxeHnsa, OOMEH MHEHUH, «MO3rOBbIE€ IITYPMbl» U HHBIE), BBHIIOIHITH CBOIO
4acTh pabOThl U KOOPJIWHUPOBATH CBOM JCUCTBUS C APYTMMHU WICHAMU KOMaHJbI,
OLICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OOUMI NPOAYKT IO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0yyaromuics HayquTCs:

CBOOOJHO OMEpHUPOBATh MOHATUSIMU: rpad, MIOCKUN rpad, CBSI3HBIN rpad,
nyTh B Tpade, Lenb, LUKI, JEPEBO, CTEINEHb BEPIIMHBI, JIEPEBO CIYyYaHHOTO
HKCIIEPUMEHTa; CBOOOJHO OINEPUPOBATh MOHATUSMU: CIY4YalHBI 3KCHEPUMEHT
(omBIT), cydaiiHOE COOBITHE, PJIEMEHTApPHOE CITydaiiHOEe COOBITHE (DJIEMEHTAPHBIH
UCXOJ) CIy4alHOrO OIBITa, HAXOJUTh BEPOATHOCTHU COOBITHM B ONBITaX C
PABHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITUSIMU; HAaXOJIUTh U (POPMYJIHPOBATH
COOBITHS:  TepeceueHue, OOBCIWHCHHE  JIAHHBIX  COOBITHHM,  COOBITHE,
IIPOTHUBOIIOJIOKHOE JAHHOMY, HCIIOIb30BaTh JAHAarpamMMbl DWjepa, KOOPAUHATHYIO
NpsAMYIO JUJIsl pElIeHUs 3a/1ad, MoJIb30BaThCsa (GOPMYIION CIOXKEHUS BEPOSTHOCTEH
JUISL BEPOSITHOCTEHN JIBYX M TPEX CIy4YallHBIX COOBITHI; ONEPUPOBATH MOHITHUSIMHU:



YCIIOBHAs1 BEPOSITHOCTh, YMHOKEHHE BEPOSITHOCTEHN, HE3aBUCHMBIE COOBITHSA, IEPEBO
CJIy4aifHOTO 3KCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHI C IOMOIIIBIO ITPaBUIIA
YMHOXEHHS, JlepeBa CIy4yalHOTO OMBITa, HCHOJIb30BaTh (HOPMYIy TOTHOMN
BepoATHOCTH, (opmyny baiieca npu perenun 3anad, onpeaessaTh HE3aBUCUMOCTb
coObITUI TIO (hOpMyJie U TIO OpraHU3aLUM CIy4ailHOTO SKCIIEPUMEHTA; IPUMEHSATh
U3y4YEHHbIE KOMOMHATOpPHBIE (DOPMYIIBI AJI1 IEPEUUCIICHUS FJIEMEHTOB MHOYKECTB,
AJIEMEHTApHBIX COOBITHI CIy4allHOTO OIbITa, pEIIEHUs 3aJad M0 TEOpUHU
BEPOSTHOCTEW;

CBOOOZIHO  ONEpUpOBaTh MNOHATHSAMM: OWHAPHBIM  CIy4dallHBIA  OIBIT
(ucmipITaHME), yCIeX M Hey/naya, HE3aBUCUMbIE HCIBITAHUS, CEpUsl HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUH UCIIBITAHUI 10 IEPBOI0 yCIE€XA, B CEPUU
UCIIBITaHUI bepHyIuH, B OIBITE, CBA3aHHOM CO CIIy4ailHbIM BIOOPOM M3 KOHEYHON
COBOKYITHOCTH;  CBOOOJHO OINEpPUPOBATH MOHATUSAMU: CllydyailHas BeJIMYUHA,
pacnpe/esnieHne BepOATHOCTEN, [uarpamma pacrpeneiacHus, OnHapHas ciydyaiHas
BEJIMYMHA, TEOMETPHUYECKOE, OMHOMHAIBHOE paclpeleieHue;  ONepupoBaTh
MOHATHSIMU: COBMECTHOE PACIIPEAETIEHUE ABYX CIyYalHBIX BEJINYMH, UCIIOIb30BaATh
TaOJIMILy COBMECTHOIO pacIpe/ieeHHs JBYX CIydYallHbIX BEJIMYUH ISl BBIACICHUS
paclpelneneHns KaKI0M BEIUYMHBI, ONPENEICHUS HE3aBUCUMOCTH CIIy4anlHBIX
BEJIMYMH;CBOOOTHO  ONEPUPOBATH MOHITHEM MAaTEMaTUYECKOTO  OXKUIAHUS
ClIy4yallHOW BEJIMYMHBI (pacrpeesieHus), TPUMEHSITh CBOMCTBA MaTeMaTUYECKOIrO
OKMJIAHUA IIpU PELICHUM 3a1a4, BBIUHUCIATH MAaTEMaTUYECKOE OKHUJIAHUE
OMHOMHUAJIBHOTO W T'€OMETPUYECKOIO paclpeesIeHnii; CBOOOJHO ONEpUpOBaTh
MOHATHUSIMU: JTACTIEPCHs], CTAaHAAPTHOE OTKIOHEHHWE CIIy4YallHOM BEJMYMHBIL,
IPUMEHATh CBOMCTBA IHUCIEPCUU CIIyYailHOM BETWYMHBI (pacrpeiesieHus) Tpu
peleHny  3a7a4, BBIUMCIATH  JUCIEPCHUI0 UM CTAHJAPTHOE  OTKIOHEHUE
reOMETPUYECKOTr0 1 OMHOMUAIILHOTO Pacipe/IesIeHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBEIYHCIIATh BRIOOPOYHBIC XapaKTEPUCTUKH 10 JAHHOW BBIOOPKE M OIICHHBATH
XapaKTEPUCTHKNA TEHEPAIbHOW COBOKYITHOCTH JAHHBIX IO BBIOOPOUYHBIM
xapaktepucTiukaM. OIeHUBaTh BEPOSITHOCTH COOBITUN W TPOBEPSATH MPOCTEUIITNE
CTaTUCTHUYECKHUE THITOTE3bI, TIOJIb3YSICh H3yUCHHBIMU PacTIpeICIICHUSIMU;

NPUBOAWTh  MPUMEPHI  3adad, NPUBOAIIHAX K  ITOKa3aTCIbHOMY
pacnpeneneHuto, 3aaad, NPUBOAAIIMX K HOPMAJIBHOMY  PACIpPEeTICHHUIO.
OnepupoBaTh MOHATUAMU: (PYHKIUS TJIOTHOCTH BEPOSITHOCTU IMOKA3aTEIHHOTO
pacrnpeneneHus, GyHKINS TUIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO PACIpPEICIICHUS,
(GyHKIHS TUIOTHOCTH M CBOMCTBA HOPMAJBHOTO PAaCIPECIICHHS;ONPEACIISATh
KO3 PUITMEHT TMHEWHON KOPPETSAINU, BHIOOPOUHBIN KOAPHUIIUESHT KOPPEIIAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIEKTPOHHbBIE
No 1/ HaumeHoBaHue pa3/iesioB U TeM (ungposeie)
°n/n
nNporpamMmel Konrpoabusie | IIpakruueckue obpasoBaTelbHbIe
Beero pecypcenl
padoThI padoThI
1 DnemMeHTHl Teopun rpados 3
5 CnyyaiiHble OIBITHI, ClyyailHble COOBITUS U
BEPOSITHOCTH COOBITUI 3
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0)KEHHE U YMHOXKEHUE .
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumsle coObiTUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
5 Ucnpiranusa bepnynnmu. CiyuaiiHblii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 City4aiiHble BEIMYUHBI M PaCIIpPEIeIICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0

11 KJIACC

Ne i/

KoanuecTBo 4acoB




HaumenoBanue pa3aesioB U TEM

DJIeKTPOHHbIE

MPOrpamMMbI Beero KonTpoabubie | IlpakTtuueckue | (uudposbie)
padoThI padoTshI o0pa3oBaTe/ibHbIE
pecypcbl
1 3aK0H OOJIBIINX YUCEI 5
2 DNeMEeHThI MaTeMaTUYECKON CTaTUCTHUKU 6
HenpepbiBHbIE CiTydaliHbIE BEJIMYUHBI
3 (pactipenenenusi), Moka3aTeabHOE U 4
HOpPMaJIBbHOE paclpeaeiieHus
4 Pacnipenenenune [lyaccona 2
5 CBsi3b MEXy CTy4yallHBIMU BETTUYUHAMU 6
6 O06o00611eHre U cucTeMaTu3alys 3HaHu! 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon
HPOBEPAEMOro IIpoBepsiembie HPeL[MeTHLIe pe3yJIbTaThbl 0CBOCHHSI OCHOBHOM
pesyJibTara o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
6 Teopus BeposTHOCTEN U CTAaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBaTh  MHOHATHSMHU:  CcpefHee  apudmMeTHueckoe, MeIHaHa,
' HauOoJsblIee, HAUMEHbILIEE 3HAYCHHUE, pa3MaX MAacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUAMU: CIIy4YallHbIM 3KCIIEPUMEHT (OIBIT) U CIIy4yaiiHoe
COOBITHE, DJIEMEHTAapHOE COOBITHE (PJIEMEHTApHBIM MCXOJ) CIIy4aifHOTO
6.3 OMbITa; HAXOJIUTh BEPOSTHOCTU B OIBITAX C PABHOBO3MOXHBIMU
CITy4aiiHBIMHU COOBITHUSIMU, HAXOAUTh M CPABHUBATH BEPOSITHOCTU COOBITHIA
B U3YYEHHBIX CIy4YalHbIX SKCIIEPUMEHTAX
Haxomute u (opmynupoBath cOOBITHA: TepecedeHrne W OOBeIWHEHHE
JTaHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOEC JTAaHHOMY COOBITHIO;
6.4 [0JIb30BAaThbCA  JauMarpaMMamMu  Oillepa U QopMmynol  cioKeHus
BEPOATHOCTEH MU peLICHUH 3a7a4
OnepupoBaTb MNOHATHSIMM: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMbIE
6.5 COOBITHS; HAXOJIUTh BEPOSITHOCTU C MOMOILBIO MpaBUia YMHOXEHHS, C
MIOMOLIBIO JEPEBA CIIY4alHOTO OIIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3aBUCUMbIE UCIBITAHUS, CEpUs
WCIBITaHUH, YCIIEX U HeyJ/laya; HaXOJIUTh BEPOSTHOCTH COOBITHII B c€pUU
6.7 HE3aBHCHUMBIX HCHBITAHUH 10 MEpPBOTO yclexa, HaXOJUTh BEPOATHOCTU
coOBITHH B cepuu UcnibITaHuil bepHyiu
6.8 OnepupoBaTh MOHATHUAMHU: CIydyaliHas BEJIWYMHA, paclpeiesieHue
' BEPOSTHOCTEH, uarpamma pacipeieeHus
11 KJIACC
Kon .
IPOBEpsIeMOro IIpoBepsiembie HPeHMeTHLIe pe3yJIbTaThbl 0CBOCHHSI OCHOBHOM
pe3yJbTara o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus
5 Teopus BeposiTHOCTEN M CTaTUCTHKA
£ 1 CpaBHMBaTh  BEpPOATHOCTM  3HAYEHUW  CIIy4allHOM  BEJIMYHUHBINO

pacnpeaciICHUIO U1K C IIOMOIIBIO JUarpamMm




OHepI/IpOBaTB INOHATHEM MATEMATUYCCKOIO OXUIAAHUA, IIPUBOINTH
IMPUMEPHI TOI'0, KaK IIPUMCHACTCA MAaTEMATHUYCCKOC OXKHNJAaHUE CHy‘IaﬁHOﬁ

52 BEJIMYMHBI, HAaXOJUTh MaTEeMaTH4YeCKOE OXKHUIAHUE IO JaHHOMY
pacrnpeeeHuIo

5.3 HmeTsb npeacTaBieHne o 3aKoHe OOJIbIINX YHCET

5.4 HmeTs npeacTaBiieHne 0 HOpMaIbHOM pacrpeeeHuu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue gaHHBIX € [OMOIIbIO Tabmun u  jauarpamm.  Cpennee
apudmeTnyecKkoe, MeIWaHa, HauWOOJbIIee ¥ HAMMCHbBIIEE 3HAYCHHUsS, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHple SKCIEPHUMEHTHI (OMBITBI) M ClydaiiHbIe COOBITHSA. OJEMCHTApPHBIC
coObITHs  (MCXOJBI). BeposTHOCTH CIIy4aiHOTO COOBITHSA. BINM30CTh YacTOTHIM
BEPOATHOCTH COOBITUN. CiydaliHbIe OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH
coObITHsIMH. BeposSTHOCTH COOBITHIA B OTBITaXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH

6.3

Onepauuy HaJx COOBITUSIMU: [€pECeUeHUue, OOBEIUHEHHE, MPOTUBOIIOJIOKHbBIE
coObITus. uarpammsl Diinepa. opmyna ciaoxkeHus: BEposTHOCTEN

6.4

VcnoBHass  BEPOSTHOCTb. YMHOKEHHME  BEpOATHOCTEH. JlepeBO  CiydailHOro
skcriepuMenTta. @opmyria MmoHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

6.5

Komb6unatopnoe mnpaBwio ymHoxkeHus. IlepecranoBku u ¢daxropuan. Yucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona

6.6

bunapHblli ciyyaliHpli ONBIT (MCHBITaHHWE), ycmex M Heynada. HesaBucumbie
ucnelTanus. Cepusi HE3aBUCHMBIX MCHBITaHMM 10 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyuun

6.7

CnyqaﬁHa;I BCIIMYHHA. Pacnpez[eneHI/Ie BepOHTHOCTeﬁ. I[I/Ial"paMMa pacnpeaciiCHus.
HpI/IMepLI pacnpeﬂeneHHﬁ, B TOM YHUCJIC TCOMETPHUUCCKOCHU OMHOMHMAIIBHOE

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

YucnoBble XapaKTEPUCTUKU CIy4dailHBIX BEIMYMH: MAaTEMAaTUYECKOE OXKUAAHUE,
JUCIEPCUs U CTaHAAPTHOE OTKJIOHEHHUE. [IprMeprl mpuMeHeHNsT MaTEMaTHYECKOT O
OKUJaHMs, B TOM 4YMCJIE B 33Jadax M3 IMOBCEJHEBHOM >XM3HU. Martemarnueckoe
OXKUaHue OMHApHOU CiyyailHON BenuuMHBL. MaTeMaTHyecKoe OKUAAHUE CYMMBI
cnyqaﬁme BeIM4YMH. MaTeMaTndeckoe OXHIJAHUC U JUCIICPCHUA TCOMETPHUICCKOT'O
1 OMHOMUAJIBHOTO pacIpeieIeHH




3aKkoH OOJBIIMX YHCET U €ro poJib B HAayKe, MpUpojae u oduiectBe. BriOopouHbIit

5.2 METOJ UCCIIEOBaHUN
IIpuMepsl  HeNmpepsIBHBIX — Clly4aliHbIX BelauuuH. [loHATHE O IUIOTHOCTH
5.3 pacnpezeneHus. 3aaady, NIpUBOAAIIME K HOpMaJIBHOMY pactpeneneHuto. [onstue

0 HOpMAJIbHOM pacinpEaCICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONPEAEICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYITUPOBATH
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOJUTH  JIOKA3aTEJIbHBIE PACCYKJICHHUs IPH pEUICHUM 3aj]ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXKACHUM; yMEHHE
ONEPUPOBATH MOHATHIMHU: MHOXKECTBO, ITOJAMHOKECTBO, ONEpAalUy HaJ
MHOXXECTBAMHU; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar Ui OMCaHUs PEAIbHBIX IIPOLIECCOB U SIBJICHUN U IIPU PELLICHUH
3aja4, B TOM 4HCIE€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepHPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATH Tpadbl Pa3IUYHBIMU
crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1a4




YMeHue onepupoBaTh MOHATUSMU: HATYPAIbHOE YHUCIO, LIEJI0E YHCIIO,
CTEMEHb C LEJbIM MOKa3aTesIeM, KOPeHb HATYpaJIbHOM CTENEHH, CTEIECHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTEeNeHb C JIEUCTBUTEIbHBIM
mokaszareneM, JiorapuM YHcia, CHUHYC, KOCHHYC U TaHICHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK I10 MOJYJIIO, pPalMOHAJIbHOE 4YHCIIO,
UppALIMOHATIBHOE  YHMCJIO,  MHOXECTBA  HATypPaJIbHBIX,  IENbIX,
palMOHANBHBIX, JACHUCTBUTENBHBIX YHCENI, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAUMEHBIITUI OOIIMI JETUTENhb U HauMEHBIICe
oOmiee KkpaTHOe, adropuT™ EBKiHa npu pelieHnu 3aa4; 3HaKOMCTBO C
pPa3IMYHBIMM  MO3ULUOHHBIMH  CHUCTEMaMHM  CUHUCIICHUS; YMEHHE
BBITMIOJHATH BBIUMCIICHHE 3HAYEHUN U NpeoOpa3oBaHUSI BBIPAXKEHHH CO
CTeNeHs MU U JorapudmMamu, rnpeoOpa3zoBaHus IPOOHO-pALIMOHATBHBIX
BBIPQXECHHI; YMEHUE ONEPUPOBATH MOHATUSMU: TIOCIIEI0BATEIILHOCTD,

apudMeTHIECKas POTPECCHsI, TeOMETPUIECKas TPOrPeccus, 0ECKOHEUHO
yObIBaroIasi  reoMeTpUYecKas  MPOTPEcCusi; yMEHUE  3aJ]1aBaTh
MOCJICI0BATEIHLHOCTH, B TOM YHCIIE C TIOMOIIBIO PeKYPPEHTHBIX (hOPMYIL;
yYMEHHUE OINEepPUPOBATH MOHATHUSMU: KOMIUIEKCHOE YHCIIO, CONMPSHKEHHBIE
KOMIUICKCHBIC YUCIIa, MOYJIb U apTYMEHT KOMIUICKCHOTO YHcia, (opMa
3aMMCH KOMILJIEKCHBIX YHcell (TeoMeTpruYecKas, TPUTOHOMETPUYECKas U
anreOpanyeckas); yMeThb MHPOU3BOAMUTH aphU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMH ~ YWCJIAMH; TPHBOJUTH IPUMEPHI  HCIIOJIB30BAHUS
KOMILUIEKCHBIX YHUCEN; ONEPUPOBATH MOHATHSAMU: MaTpuma 2x2 um 3x3,
ONpEeIeTUTENb MAaTPUILIbl, TEOMETPUUECKUN CMBICI ONPEACTIUTENS

YMmenue OIICpHUPOBATH HNOHATUAMHU: PANUOHAIIBHBIC, UPPAIWOHAIIBHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCTPHYCCKUC
YpaBHCHHUA W HEPABCHCTBA, HX CUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXKICCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHUC,
HEPaBCHCTBO, CHCTCMaA ypaBHeHPII’I U HCEPABCHCTB, PaBHOCUIIbHOCTb
ypaBHeHHfI, HEpaBCHCTB W CHUCTEM, YMCHHC PpCHIaATb YpPAaBHCHUA,
HCPaBCHCTBA U CHUCTCMBI C IMOMOLIBIO PA3JIUYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IAapaMCTPOM; IMPHUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MATCMATUYCCKUX
3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HHU




YMeHue omnepupoBaTh MOHATUAMHU: (QYHKLIHS, YETHOCTh (YHKIHH,
HNEPUOIMYHOCTh (DYHKIIMU, OTPAaHHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢byHKIMHU, SKcTpeMyM (DYHKIMH, HanOoJIbIllee ¥ HAUMEHbIIee 3HAUYCHHS
(GyHKIMU Ha IPOMEXKYTKE, HeTIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
¢GbyHKIMY, TIepBas U BTOpas NPOU3BOAHAS (DYHKIMH, TEOMETPHUECKUI U
¢u3nUecKuil CMBICII TPOHM3BOJIHOW, TEpBOOOpa3Hasi, ONpeAeTEHHBIN
MHTETpal; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YHKIHU; yMEHHE
BBIYUCIIATH  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMITO3UIIMN (DYHKIMI, HAXOJUTh YpaBHEHHE KacaTeIbHOH K rpaduky
(GYHKIMM; yMEHHE HAXOIUTh HPOM3BOAHBIC 3JIEMEHTApHBIX (DYHKLUI,
YMEHHE WCIIOJIb30BaTh IPOU3BOJHYIO [UIS HCCIEIOBAaHHSA (YHKIHIH,
HAXOJUTh HAaWOOJIPIINE W HAWMEHbLINE 3HAYCHUS (PYHKIMH; CTPOHUTH
rpa¥Ky MHOTOYICHOB C MCIIOJIB30BAHUEM alllapaTa MaTeMaTHYECKOTO
aHaJIM3a; TMPHUMEHSTh NPOM3BOAHYIO JUIS HAXOXKACHUS HAWIY4IIero
peuIeHus] B MPUKIATHBIX, B TOM YHCJIE COIMATbHO-’KOHOMUYECKUX H
(du3HUecKHX 3aJa4ax; HaXOAUTh IUIOIAAN U 00BEMBI (PUTYp C TIOMOILBIO

WHTETpalia; IPUBOIUTH MPUMEPbl MAaTEMaTHUYECKOTO MOJCIUPOBAHUS C
noMoIIbio AuddepeHnanbHbIX YypaBHEHUN

YMmenue omepupoBaTh TOHATHSAMH: rpaduk (yHKIHH, oOpaTHas
GyHKIMA, KoMno3uuus (yHKIUH, JUHEeHas (QyHKUMs, KBaapaTHYHas
byHKLu, palnuoHaIbHas byHKLU, CTENIeHHAast byHKIHSA,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMHU, TOKa3aTenbHass MW Jorapudmuyeckas QYHKUUH; yMEHHE
CTPOUTH TpapUKH H3y4eHHBIX (YHKLUMH, BBIIOIHATH MpPeoOpa3oBaHUS
rpaduKoB (QYHKIUH, HCHOIB30BATh TPAPUKH ISl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, NP PELICHNUHU 3aJad U3 APYrHX y4eOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTb (GOPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; MCII0JIb30BaTh CBOMCTBA U IpaduKu (PYHKIUH 1151 pereHus
YpaBHEHM, HEpaBEHCTB M 3ajlad C IapaMeTpaMu; H300paxaTb Ha
KOOP/AMHATHOH IIIOCKOCTH MHOKECTBA PELICHUN YpaBHEHUH, HEPAaBEHCTB
U VX CHCTEM




YMeHHne pemarh TEKCTOBbIE 33/JaYd Pa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLIEHTHI, 0JIM U YacTH, Ha JABM)KEHUE, padoTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YIPaBJICHUS JIUYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTaBISATh BBIPAKEHUS, YPaBHEHHs, HEPABEHCTBA U HX
CUCTEMBI 1O YCJIOBHIO 3aJaud, HMCCJIENO0BaTh MOJIYYEHHOE pEeUIeHHE U
OLICHUBATh IMPAaBAONOJO0OHOCTh PE3yJIbTATOB;, YMEHHE MOEIUPOBATH
peasibHble CUTYyallud Ha SI3bIKE MAaTEMAaTHUKH;, COCTABIIATH BbIPAXKCHHUS,
yYpaBHEHHUS, HEPAaBEHCTBA W MX CHCTEMbl IO YCJOBHIO 3a/adyH,
UCCJIEIOBATh IOCTPOCHHBIE MOJEIU C HCIOJb30BAaHUEM arlapara
anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBINH PEe3yabTaT

YMeHue oneprupoBaTh NOHATUSAMU: CpeAHee apudMeTnyeckoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHBIIIEES 3HA4YCHM, padMax, JUCIICPCH, CTAaHJApPTHOC
OTKJIOHEHHE YMCIIOBOTO Ha0Opa; yMEHUE U3BJIEKAaTh, HHTEPIPETUPOBATH
UH(OPMALINIO, IPEJICTABICHHYIO B TAOIMIIAaX, HA JHarpaMmax, rpadukax,
OTpaXkarolly CBOMCTBA PEAIbHBIX MPOLECCOB U SIBJICHUI; TPEACTABIIATh
uH(pOpMaLMI0O C TOMOUIbIO TabIWLl M JAMarpaMM; MCCIEA0BaTh
CTaTUCTUYCCKUC TaHHBIC, B TOM YHUCJIIC C INPHUMCHCHHCM I‘pa(l)I/I‘-IeCKI/IX
METO/I0B U IEKTPOHHBIX CPEJICTB; IpaueCcKu UCCIIE10BAaTh COBMECTHBIE
HaOJIIOZCHUST C TOMOILBIO JUarpaMM pacCeuBaHUs M JIMHEHHOM
perpeccuu




YMeHue omnepupoBarh IOHATUAMH: CIIY4alHBIM OIBIT MU CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YAalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJNIb30BaHUEM TIpadUUecKUX METOJOB; MPUMEHSThH
(bopMyNBl CIOXKEHUS U YMHOXCHHS BEPOSTHOCTEH, (OPMYILy IOJIHOM
BEPOSATHOCTH, (hopmyny bepryiin, komOuHaTopHble HakThl U HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH; YMEHHE ONEepUpPOBATH
NOHATUSMH: CIy4aiiHas BeIMYMHA, paclpelesieHue BepOATHOCTEH,
MaTeMaTHYECKOE OXKUAAHUE, IHCIEPCUs M CTaHJAPTHOE OTKIOHEHHE
CllyyallHOW BeNMYMHBI, (YHKIMM paclpeleNeHuss U IJIOTHOCTH
PaBHOMEPHOTrO, II0Ka3aTeJIbHOTO W HOPMAJIbHOIO paclpeeseHuil;
YMEHHE HCII0Jb30BaTh CBOWCTBA M3YYEHHBIX paclpeieieHudl s
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSMM: 3aKOH OOJBIIMX YHCEl,
METO/bl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHUE NPUBOIUTH MPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCEN B NMPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATh MOHATHAMU: COUETAHUE, IIEPECTaHOBKaA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
HOPUMEHATh KOMOUHATOPHBIE (DAKThl U PACCYKICHMSI IS PELIeHuUs 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSTHOCTHYIO MOZIEIb U HHTEPIPETUPOBATH OTYYEHHBIA Pe3ysIbTaT

YMeHue omnepupoBaTh MNOHIATUSIMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHMHA YIVIA, IUIOCKHM Yrod,
JIBYTpaHHBIA Yroj, TPEXTPAHHBIM YroJ, CKpEIIMBAIOIIMECS NpsIMBbIE,
MapaJUIEIbHOCTh U NMEPHNEHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH, yroul
MEXy MPSMBIMH, Yrojl MEXIy HPSIMOH M IJIOCKOCTBIO, Yrojl MEXIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHE MEXKY
HPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMU; YMEHHE UCIIOJIb30BATh MIPU
pellleHnn 3a7ad U3ydyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPUH; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpPA; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH U
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a7aun
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUIYPBI, 00BEM (UTYDHI,
MHOTOTPAaHHHK, TPABUIIbHBI MHOTOTPAHHUK, CEYEHUE MHOTOIPAaHHHKA,
Ky0, mapamienenunen, npusMa, OuUpampaa, (urypa u MOBEPXHOCTb
BpallleHus, UWINHIAP, KOHYC, ap, cdepa, miomanas chepsl, IUIoNaab
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, IHIUHIpA, 00BEM Kyoa,
IPSMOYTOJIBHOTO MapajuIesenuIe/ia, MMPaMH/Ibl, TIPU3MBIL, IIHITHHPA,

KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHHUs1 KOHyCa M LIWJIMHJIpA,
NapajuieJbHble OCH WJIA OCHOBAHHUIO, CEYEHHE WIapa, IUIOCKOCTh,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbl U MOBEPXHOCTH
BpalIEHUs], UX CEYEHUs, B TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUYECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyHpOBaTH ONpEACICHUS N3y4aeMbIX (UTYp, BBIIBUTATH TUIIOTE3BI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukamuo ¢GuUryp 1o
pa3IMyYHbIM IPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JIONOJHUTENILHBIE
IIOCTPOCHUS

11

YMeHue onepupoBaTb MOHATUSAMH: JBI)KEHHE B IPOCTPAHCTBE,
napaulelbHBI EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe NOJ00Ms, NOAOOHbIE (QUIYpBl; yMEHHE
pacrio3HaBaTh paBHbIE U MMOJ00HBIE (UTYpBl, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXHTEKType; HMCIOIH30BATh T'€OMETPUYECKHUE OTHOIICHHS
NIPY PEIICHHUH 3a/1a9; HAXOUTh T€OMETPUIECKIE BETMIUHBI (JITHHA, yTOJ,
ioniaib, 00bEM) NMpH PELIeHUH 3a/1a4 U3 APYruX y4eOHBIX IPEIMETOB U
U3 pEANbHOW KHM3HHM;, yMEHHE BBIUUCISATH T€OMETPUYECKHE BEIMYHHEI
(mmHa, yrom, TwIOmAAb, OO0BEM, IUIOMANb MOBEPXHOCTH), HUCIOIB3YS
U3ydeHHbIE (OPMYITBI U METOMBI, B TOM YHCJIE: TUIOMAAb MTOBEPXHOCTH
MUPaMU/JIbI, IPU3MBI, KOHYCA, HWIMH/IpA, IUIoHIalb chepbl; 00bEM Kyda,
NPSMOYTOJIBHOTO Tapajulelienuieia, MMpaMubl, MPU3MbI, HWIHHIPA,
KOHYCa, 1l1apa; yMEHHE HaXOAUTh OTHOIICHUE 00BEMOB MOJOOHBIX PUTYD




12

YMeHue onepupoBaTh NOHIATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOP, KOOpAUHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHUE BEKTOpa Ha YHCIIO, pa3joKeHHe BeKTopa Mo 0Oaswucy,
CKaJIsIpHOE TPOU3BEJCHHE, BEKTOPHOE MPOU3BEIACHHUE, Yrol MEXIY
BEKTOpPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOA
JUIsL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3a7ad JpYrux yueOHBIX
MPEeIMETOB

13

YMeHue BwuIOMpaTh MOAXOANIMN METOA Ui peUIeHUs 3a]adu,
MOHUMAaHWE 3HAYUMOCTH MAaTEMaTUKH B M3YYCHHH MPHUPOIHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHUH; yMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE, YMEHHUE ITPUBOIUTH

IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITMM pPOCCUHCKOM M  MHPOBOU
MaTE€MaTU4eCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Kon
1 Hucna 1 BIYUCICHUS
11 Harypanbpnblie u neinbie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCET
Pannonaneupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, TPOLIECHTHI,
12 OCCKOHEYHBIC MTEPUOIUUECKHE TpodH
Apudmerndeckuii KOpeHb HaTypajdbHOUM cTernieHHu. JlelicTBHS ¢ apuPpMETHICCKUMHU
13 KOpHSIMHU HaTypaJIbHOM CTENEHU
Crenens ¢ 1enbM noka3zaresieM. CTeneHb ¢ pallMOHaIbHbIM MIOKA3aTEIIEM.
14 .
CBoiicTBa CTeICHU
CuHyC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
15 ApKTaHI'€HC YHUCIOBOTO apryMeHTa
16 Jlorapudwm yucina. JlecaTHIHBIC M HATYpATbHBIC JIOTApU(HMBI
JleiicTButenbHble uucia. Apudmernyeckue Omepanuud ¢ JACHCTBUTEIbHBIMU
17 yucnamu. [IpuOnrxk€HHBIE BBIYUCICHUS, MpaBHIIa OKPYIJIEHUS, NPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUI
18 [Ipeobpa3oBaHue BbIpaKeHUI
19 KommiekcHbie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHUSI
2.2 HppaumnonanbHble ypaBHEHUS
2.3 TpuronomeTpuueckre ypaBHEHUS
2.4 [TokazarenbHble U IOTapuPMUUECKIE YPaBHEHUS
2.5 Iensie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppaunoHanbHbIe HEPABEHCTBA
2.7 [TokazarenbHble U TIorapupMUUECKIE HEPAaBEHCTBA
2.8

TpI/IFOHOMCTpI/I‘-ICCKI/IC HCpPaBCHCTBA




2.9

CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeETpaMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. OnpeaennTeslb MaTPULIbL
3 OyHKIMH U TpaPuKH
OyHKIUA, cnocoObl 3amanus GyHkuuu. ['padux GyHkiuu. BzammHo oOpaTHbIE
3.1 ¢byukun. YérHele u HeuéTHbIe pyHkuuu. [lepuoanueckue GpyHKIuu
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHWi ¢ynkumu. Hymu ¢yHkumm.
[IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
3.2 Maxkcumymbl 1 MUHUMYMBI (yHKun. HauOosnbiiee M HauMeHblee 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
CrenenHas (yHKIMS C HaTypalbHbIM M LEJbIM IOKa3zareneM. EE cBoiicTBa u
3.3 rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
Touku paspeiBa. AcumntoTsl rpadukoB GyHkiuid. CBoiicTBa QPyHKINA,
3.6 HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUSI TTOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CiI0XKHbBIX
IIPOLIEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpumeHeHre NpPOU3BOJHOM K HCCIEIOBAHMIO (PYHKIMH HAa MOHOTOHHOCTh U
4.9 skcTpemyMbl. HaxoxxaeHne HaunOobIero 1 HAaMMEHbIIEro 3HaueHus (PyHKIKK Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHo)kecTBO, Onepany HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1

OmucarenpHas CTATUCTUKA




6.2

BepostHocTh

6.3 KombOunaropuka

7 I'eometpus
7.1 @urypsl Ha IIIOCKOCTH
1.2 [Ipsimble U TIIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5

Koopaunatsl 1 BEKTOpHI




