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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma mno ydeOHOMY mpeamery «Maremaruka» (0a30BbId
ypoBeHb) s oOydaromquxcsi 10—11 kjmaccoB pa3paboTraHa Ha OCHOBE
®denepanrbHOTO TOCYIAPCTBEHHOT'O 00Pa30BaTENbHOIO CTaHAApPTa CPEIHETO
oOuiero oOpa3oBaHus, C YY4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBABIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIIUNA POCCHUKUCKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 0OECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMITETEHIUSIMH, COCTABISIONIMMU OCHOBY JIJII CaMOPA3BUTHUSI U HEMPEPHIBHOTO
o0pa3oBaHus, METOCTHOCTh OOMIEKYJIbTYPHOT'0, IMYHOCTHOTO U TO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YyYaIOIIUXCS.

B coorBerctBim ¢ ®I'OC COO wMaremMaTvka SIBISETCS OO0S3aTEIbHBIM
NpelMETOM Ha JaHHOM YypoBHe oOpaszoBanus. [Iporpammoil mo MaremaTuke
npeaycMaTpuBaeTcsl M3yuyeHue yueOHoro npeamera «MaTteMmaTrkay B paMKax Tpex
y4eOHBIX KypCOB: «Anrebpa u Havajla MaTeMaTHIEeCKOro aHanu3ay, «I'eomerpusi»,
«BepoaTHOoCT, M cTaTUCTHKa». (DOpMUPOBAHHE  JIOTHYECKUX  yYMEHHM
OCYIIIECTBIISIETCS HA TMIPOTSDKEHUH BCEX JIET 00YUYEHUST Ha YPOBHE CPETHEr0 OOIIero
o0pa3oBaHusl, a PJIEMEHTHI JIOTUKH BKJIOUAIOTCS B COJEPKAHUE BCEX Ha3BAHHBIX
BbIIII€ Y4EOHBIX KYPCOB.

OO6miee yncao 4acoB, PEKOMEHOBAaHHBIX JIJISl M3y4eHUsT MareMatuku, — 340
yacoB: B 10 kiacce — 170 gacoB (5 yacoB B Hezento), B 11 kmacce — 170 yacoB (5
4acoB B HEJIEIIO)

Kypc «Anrebpa u Hauajga mMaTeMaTHYeCKOr'0 aHaIu3a» SIBJISETCS OJIHUM W3
HauOoyiee 3HAYMMBIX B MPOrpaMMe CTapiied IIKOIbl, TOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECMEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy JUisi HM3Yy4EeHHs] BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (POPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluXcs Ha YPOBHE, HEOOXOAMMOM JJii OCBOCHHSI
KypcoB HHGOPMATUKH, OOIECTBO3HAHMS, HCTOPUHU, CJOBeCHOCTU. B pamkax
JJAHHOTO Kypca ydalllhecs OBJIaJCBalOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopasi GOpMyIupyeT CBOU JOCTKEHUSI B MaTeMaTu4ecKkon hopme.

Kypc anreOpsl 1 Hayan MaTeMaTHYECKOr0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JIJIS
YCHEUIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKK, XUMHUHU, OHOJIOTUM, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMUKH U OOIIECTBEHHOW IKU3HU, I[O3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX MHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOHN >XU3HHU. B TOXXKe Bpemsi OBIaJCHUE
a0CTpaKTHBIMM UM JIOTHYECKHM CTPOTMMHM MAaTEMaTUYECKHUMH KOHCTPYKUHUSAMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTHHHOCTH
YTBEPKJEHHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETU3AINIo, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeET KPEaTUBHOE U KPUTHUUYECKOE MBIIUICHUE. B Xoae nu3ydeHus
anreOppl W HaYall MATEMAaTHYECKOTO aHaiW3a B CTapIIed MIKOJIEC YdJalluecs
MOJIY4alOT HOBBIM ONBIT PEIICHHUS TPUKIAIHBIX 33J1a4, CaMOCTOATEIBHOTO
MOCTPOCHHSI MAaTEMATUYECKUX MOJENEH pealibHbIX CUTyallMd W HHTEpHpeTaluu
MOJYYCHHBIX  PEIICHHM, 3HAKOMSTCS C  OpUMEpaMH  MaTeMaTHYeCKHX



3aKOHOMEPHOCTEH B TMPUPOJAE, HAyKe MU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc oOnagaer 3HAUMTENBHBIM BOCHUTATENIBHBIM MOTEHIMATIOM, KOTOPBIMA
peanusyercsl Kak 4depe3 ydeOHbIM Marepuall, cloCOOCTBYIONMIMI (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crhernupuky ydeOHOW NeaTeNbHOCTH,
TpeOyroien CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, POJIOKUTEIILHON
KOHIICHTPAIIMU BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN Pe3yibTarT.

B ocHoBe Meroauku oOydeHusl anreOpe M HavajllaM MaTeMaTH4YeCKOro
aHaJu3a JISKUT JIeATeIIbHOCTHBIM MPUHITUIT 00yUYEHHUS.

CrtpykTypa Kypca «Anredpa v Hauaja MaTeMaTHIECKOTO aHATN3a» BKIIFOYAET
CIEAYIOIINE COAEPKATECIbHO-METOIUUECKUE JUHUM: «YHHCIa W BBIYUCICHUS»,
«Dyuknuun u rpaduku», «YpaBHEHHUS W HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKOro aHaiausa», «MHoOxecTBa U JIOTHMKa». Bce OCHOBHbIE
COJIEpKATENbHO-METOUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSHKEHUHM JABYX JIET
OoOydYeHHsI B CTapIIei MIKOJIe, ECTECTBEHHO JOTMOIHSIS JPYT Jpyra M MOCTEHNEHHO
HACBIIAsICh HOBBIMHM TeMaMu U  pazjenamu. JlaHHBIA Kypc  SBIJISIETCS
UHTETPaTUBHBIM, IOCKOJIbKY OOBEIMHSET B ceOe CoJepKaHue HECKOJIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: anredpa, TPUTOHOMETPUS, MaTEMAaTUYECKUI aHaIu3,
Teopuss MHOXecTB U Jp. [lo mMepe TOoro kak ydaimiuecs OBIIAJIEBAIOT BCE Ooiee
MIMPOKUM MaTEMaTUYECKHM alllapaToM, Y HUX MOCIe0BaTeNbHO (HOpMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIeNb peaabHOMN
CUTyallu¥, TPUMEHSITh 3HaHWA, TOJyYCHHBIE B Kypce «Anrebpa W Hauala
MaTEMaTUYECKOTO aHaNIM3ay, JJIsl PEIICHHUs] CAMOCTOSTENIbHO C(HOpMYyIUPOBAHHOM
MaTeMaTHUYEeCKOM 3a/1au, a 3aTEM UHTEPIPETUPOBATH MOTYUYCHHBIN PE3yIbTaT.

ConepxaTtenbHO-MeTOANYECKasT TUHUA «Hucna W BBIYUCIIEHUS» 3aBEPILACT
dbopMupoBaHHE HABBIKOB MCIIOJIb30BAaHUSI JIEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoje. B crapmiell mikoiie oco0oe BHUMAHHUE YIENSIETCs
(GOpMUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIHMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (OPM 3aMUCU JICHCTBUTEIIBHOTO 4YHWCIIA, yMEHUE
palMOHAJIbHO BBINOJHATh JIEUCTBUSL C HHUMH, JI€JaTh HPHUKUIKY, OLICHUBATH
pesyabtar. OOydaroniuecs TMONMy4alOT HaBbIKM MNPUOIMKEHHBIX BBIUYMCICHUM,
BBITIOTHCHUS JICHCTBUM C YHCIIaMH, 3alMCaHHBIMH B CTaHIApTHOW dopme,
UCITOJIb30BAHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKECHUI.

Jlunusa «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHUH BCETO
OoOy4eHHs] B CTapiled IIKOoJie, TMOCKOJIBbKY B KaXJIOM pas3feie MporpaMMbI
IPEeTyCMOTPEHO pEelIeHUEe COOTBETCTBYIOLMX 3aaad. OOydarouiuecs: oBJlaJI€BAIOT
pPa3IMUYHBIMU METOJAMHU PEUICHUS] LEIbIX, PAIlMOHAIBHBIX, HPpalMOHAIbHBIX,
MOKAa3aTeNbHbIX, JIOTApUPMHUUECKUX U  TPUTOHOMETPUYECKUX  YPaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHbIe yMEHUS UCTIONB3YIOTCS IPU UCCIIEI0BaHUN
GyHKIIMHA ¢ TIOMOIIBI0 TPOM3BOJIHOM, PEIICHUH MPHUKIAJHBIX 3a/lad W 3a7a4 Ha
HAaXOXJICHUE HauOOJBIIMX ¢ HaWUMEHBIIUX 3HaueHW GyHkiuu. JlaHHas
collepKaTeNbHas JIMHHSL BKJIIOYaeT B ceOs Takke (QOpMUpPOBaHUE YMEHUM
BBITIONIHATh Pacy€rhl Mo (opMynam, MpeoOpa3oBaHUsl UENbIX, PaAlUMOHATIBHBIX,



UPPAlMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKEHUM,
collepKalux CTerneHu W Jorapudmel. brarogaps u3ydeHuio anredpandeckoro
Marepuaga MPOUCXOAUT  JajbHEWINEEe  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTpPaKkTHOrO MBIIUIEHUSI y4dalluxcsi, (OPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccyxJeHuid, paboThl C  CHMBOJBHBIMH  (opMaMu,  TPEJCTaBICHUSA
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPaBEHCTB. AJjreOpa
npennaraet d(PQeKTUBHBIC WHCTPYMEHTHI JUISl PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J]1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKHU.

ConepxxarenbHo-MeToAMYecKass JuHUA «DyHKIMU © Tpaduku» TECHO
MEePEIUIETAETCA C APYTUMU JIMHUSIMH KYpCa, MOCKOJIbKY B KAKOM-TO CMBICTIE 3aJa€T
MOCJIEIOBATENBHOCTD W3y4YEHUS Marepuana. N3yuenue CTEIIEHHOM,
MO0KAa3aTeNbHOM, JIOrapu(PMUUECKON ¥ TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWUCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI sl pElIeHHs 3aad U3 JPYTruX y4eOHbIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM AHAIU30M,
TaK U C PEIICHUEM YpaBHEHHN W HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMAaHUE
ynensiercs GOpMHUPOBAHUIO YMEHHUS BhIpaKaTh (HOpMyIaMu 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJTMYMHAMH, MCCIIEIOBAaTh IOJYyYEHHbIE (YHKLWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JTMHUU HAllEJICH Ha pa3BUTHUE YMEHUU
Y HaBBIKOB, IO3BOJSIIOUIUX BBIPAXKATh 3aBUCHUMOCTH MEXKAY BEIWYMHAMHU B
pazimuHor ¢dopme: aHATUTHYECKOM, Tpaduieckord U clioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNI0 U KOHKPETH3ALIMU, UCTIOJIb30BAHUIO aHAJIOTU.

ConepxarenbHasg JuHUA «Hadama maTeMaTHdeckoro aHanau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTEeMaTUYECKHUX, TaK W MPUKIAIHBIX 3a/1ad,
JOCTYMHBIX 00YYaAIOIIUMCS, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCThH MCCJIEA0BaTh U
CTpouTh Tpaduku (QYHKIUH, OMPENSHSITh WX HAWOOJIBIINE W HAUMEHBIITNE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTyp U OOBEMBI Tel, HAXOAUTH CKOPOCTH U
yCKOpeHusi TmpoueccoB. JlaHHas copepkaTeiibHasi JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKHUX MOJIEJIE pealIbHbIX CUTYyaluH,
HAaXOXJCHHUS HAWIYYIIETO PEIICHUS B MPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMHYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHalu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMaIbHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIUICHUS, (POPMHUPOBAHUIO YMEHUW pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUWKE U uckyccrtBe. OOydaronuecss y3HAIOT O
BBIJIAIOIIMXCA PE3YJIbTATaX, MOJIYYEHHBIX B XOJE pPAa3BUTHS MaTEMaTHUKU Kak
HayKH, U UX aBTOpaXx.

ConepxaTenbHO-METOANYECKAs JIMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  3JIEMEHTaM TEOPUM  MHOXKECTB. T€OpETMKO-MHOXECTBECHHBIE
IIPEACTABJICHUS] POHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMATHUKU U MPEAIAraroT
HanboJiee YHUBEPCAIbHBIN SI3BIK, OOBEIUHSIONIUN BCE pa3/ielibl MaTEeMaTUKU U €&
MIPUIIOKEHNUM, OHU CBS3BIBAIOT PA3HbIE MATEMATUYECKHWE AUCLUUILUIMHBI B €QUHOE
uenoe. I[loaToMy Ba)KHO AaTh BO3MOYKHOCTh WIKOJIBHUKY MOHUMATh TEOPETHUKO-



MHO)KECTBCHHBIM SI3bIK COBPEMEHHOW MaTEMAaTHUKW W HCIIONB30BaTh €ro [
BBIPKEHUS CBOUX MBICIICH.

B kypce «Anrebpa m Havasa MaTeMaTUYECKOro aHaln3a» MPUCYTCTBYIOT
TaK)k€ OCHOBBl ~MAaTEMaTUUYECKOTO MOJACIUPOBAHUS, KOTOPbIE€ MPU3BAHBI
chopMHpPOBaTh HABBIKU MTOCTPOEHUS MOJIENICH peaTbHbIX CUTYAllUN, UCCIEIOBAHUS
ATUX MOJIeNield ¢ TIOMOINBIO afmapara ajareOpbl U MaTEeMaTUYECKOro aHaiu3a u
WHTEPIPETAIY TIOTYUYCHHBIX PE3yNbTaToB. Takue 3aaHus BIUICTCHBI B Ka)KIbIH
U3 pa3J/ieJIoB IPOrPaMMBbl, TOCKOJIBKY BECh MaTepual Kypca IMIHPOKO UCIIONIb3YEeTCs
JUTSL peIeHUsT TIPUKJIAAHBIX 3a1ad. [Ipyu penieHnn peaabHbIX MPAKTHYECKUX 3a/1ad
ydalniuecss pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIOJIB30BaTh AaHAJIOTHI0, 0000IIaTh U KOHKPETHU3UPOBATH
npoosiemy. [lestenpbHOCTh MO (OPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3a/1ady OpPraHM3yeTCsl B MPOIECCE M3YUEHUS BCEX TeM Kypca «Auredpa W Hadama
MaTEeMaTHYECKOr0 aHAIU3a.

B yueb6HOM mnaHe Ha m3ydyeHHE Kypca anreOpbl M Hadajdl MAaTeMaTHYeCKOTrO
aHaju3a Ha 0a30BOM YpPOBHE OTBOAMTCA 2 yaca B Hexento B 10 kiacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a aBa rojga ooyuenust — 170 gacos.

BaxxHocTh ydeOHOro Kypca TE€OMETpHUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyYEHHS T€OMETPUU B HANPABJICHUU JUYHOCTHOTO
pa3BUTHS OO0ydarmuxcs, GopMHUpPOBaHUSA (YHKIIMOHAIBLHOM MaTeMaTHYeCKOU
TPaMOTHOCTH, U3YYCHHS PYrUX y4eOHBIX AUCHUIUIMH. Pa3BuTne y 00ydaromuxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIECHUU T€OMETPUUYECKUX
a0CTpakiii, COOTHOILIEHUH PEAJTHLHOIO0 W HJACAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4YECKOW HAyKOW SBICHUM U TNPOLECCOB PEAIBHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HayK W POJIM MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHUS
yuyaluxcsi, a TakKe KauyeCTB MBIIUICHUs, HEOOXOAMUMBIX JUIsl afanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl, TaKk KakK OOECIEeYHMBAET BO3MOXKHOCTh H3YUYCHMsI Kak
JTUCITUTUTHH €CTECTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK M TYMaHUTaPHOM.

Jloruyeckoe MbilUieHUEe, (GOpMHUpPYEMOE TMPU HM3YUYEHHH OO0YyYaIOIIUMHUCS
TOHSITUHHBIX OCHOB T€OMETPHUH U TTOCTPOCHUH IEITOYKH JIOTHISCKUX YTBEPKICHUI
B XOJIE pEHICHUS TEOMETPUYECKUX 3a/Jad, YMEHHUE BBIJIBUTATh M OMPOBEPraTh
TUTIOTE3bl HEMOCPEJCTBEHHO MCIOJIB3YIOTCS TPU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3uKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCcEeX 00JacTsIX MEATeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJIMMOE YCIOBHE €ro COLMAIBHOrO ObITHS, (opMma
OTPKEHHS OKPYXKAIOIIET0 MHUpPa, YCIOBHE YCHEIIHOTO TMO3HAHHWS W aKTHBHOIO
npeoOpa3oBaHusi  JAEHCTBUTENBHOCTH. OmepupoBaHHE  MPOCTPAHCTBEHHBIMH
oOpazaMu OOBEIMHAET pa3Hble BHUAbI Y4EOHOHM U TPYIOBON JESITENHLHOCTH,



SBIIICTCS. OJHMM W3 MPO(PECCHOHATHHO BaXKHBIX KA4eCTB, MOATOMY aKTyalbHa
3ajaya (OPMHUPOBAHUS Yy OOYUYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH JEATEIbHOCTH TI0 MHOTUM HampaBICHUSIM.

Ilenb ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — oOmeoOpa3oBaTeIbHOE M OOUIEKYJIBTYPHOE pPa3BUTHE
oOyvarommxcs  4yepe3  oOecrie4eHHe  BO3MOXHOCTH  NPUOOpETEeHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX T'E€OMETPUYECKUX 3HAHMM U JICUCTBUH,
CHeU(PUIHBIX T€OMETPUHU, BOSMOKHOCTH YCTIEIIHOTO MPOOIKEHHSI 00pa30BaHus
[0 CHEIHAJIbHOCTSIM, HE CBS3aHHBIM C IPUKJIAJHBIM HCIIOJIb30BAHUEM I'€OMETPUH.

[Iporpamma mo reomeTrpud Ha ©0a30BOM YpOBHE IIpelHAa3HauyeHa [JIs
00yJarouuxcs CpeHel IIKOJIbI, HE UCIIBITHIBABUINX 3HAYUTENBHBIX 3aTPYIHEHUIN
Ha YpOBHE OCHOBHOro oOmero oOpaszoBanusa. Takum oOpaszoMm, oOydarommuecs Ha
6a30BOM YpOBHE JOJKHBI OCBOHTH OOIINE MaTeMaTHUYECKHE YMEHHS, CBS3aHHBIC
CO CHEeIU(pUKON TreoMEeTpUH U HEOOXOAMMBIE IJsi JKU3HM B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HU3y4YUTh I'€OMETpHUI0 Ooiee
ri1yOOKO, €clii B JallbHEHIIeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHAIBHON JAEATEIbHOCTH.

JlocTikeHrue 1enu OCBOEHHS MPOrpaMMbl OOECHEUMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHpIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opMUpOBaHME NPEACTABICHHS O TEOMETPUH KaK YacTH MHPOBOM

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opMHpOBaHHE TPEICTAaBICHUS O MHOTOTPAHHUMKAX M TeJaxX BpalleHUs
KaK O BaXHEHIIMX MaTeMaTUYECKUX MOJEIAX, MO3BOJSIOUINX ONMUCHIBATH
U U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (dopMupOBaHME YMEHHS pAacClO3HABaTh Ha YepTekKax, MOACNAX U B
peaibHOM MHpPE MHOTOIPaHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJAaMH PEIICHUS 3a/a4 Ha MOCTPOCHHS Ha M300pax)EHHIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (dopMupOBaHME YMEHHUS OMNEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTPaHHHMKAX U TellaX BPAIeHUsI U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJCHUE  aAJITOPUTMAMHU  pEHICHHs  OCHOBHBIX  THIIOB  3ajlay;
dopMupoBaHHe yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHBIC
pacCcy X JIeHUus B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3aJad ¢
MPAaKTHYECKUM COJIeP’KaHUEM;

e Dpa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH
oOydJaloIuxcs, MO3HABAaTENbHOM  aKTUBHOCTH,  HCCIIEI0BATENbCKUX
YMEHHH, KPUTUUHOCTH MBIIIICHHS,

e (opmupoBanue GyHKIMOHATBHON rPaMOTHOCTH, peleBaHTHOM
reOMETPUU: yMEHHE pACIO3HABAaTh MPOSBICHUS TEOMETPUUECCKUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTYyallUIX M TPHU U3YYEHUU NPYTrUX Y4EeOHBIX MPEIMETOB, MPOSBICHUS



3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIMpOBaTh HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUUECKUE MOJEIH, IPUMEHSITh OCBOCHHBIM
F€OMETPUYECKUN anmapaT [Js pEUIeHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnUYUTENEHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCSl BKJIIOUYEHHE B KypC
CTEpEOMETPUM B Hayalle €ro M3y4yeHus 3ajay, pellaeMbIX Ha YPOBHE
MHTYUTHUBHOI'O NTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PpPa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS], CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JAIbHENIIEMY U3YUEHHUIO IIPEIMETA.

[Ipeanourenue oTAa€TCs HArMSAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yydaluxcsi B Kypce CTEpEOMETpPUHM MPOBOAMUTCS 3a CYET pelIeHWs 3a7ady Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpPUPOBAHUE
IpOoCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOM Ha
HarJIIHOCTh, a OIEpUPOBAaHME O00pa3oM — B YCIOBUSAX OTBJICYEHHS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOIO COAEP KaHUSI.

OcHoBHBIE copepskarenbHble TUHUKA Kypca «['eomerpunm» B 10—-11 kmaccax:
«MHororpasHukm», «lIpsiMble 1 TIIIOCKOCTH B POCTPAHCTBEY, «T'ela BpaleHus»,
«BekTopbl U KOOPAUHATHI B IPOCTpaHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacupenensiercss He TOJBKO II0 COAEP)KAaTEIbHBIM JIMHUSAM, HO W IO ToJam
oOy4eHHs Ha YPOBHE CpeiHero o01ero oopa3oBaHusl.

ConepxaHue 00pa3oBaHHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOEHHUSI paboueil mporpammbl, pacnpefeNéHHBIM 10 ToJaM O0y4yeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYECKUMHU
HNOHSTUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIIE0BATENBHO U IMOCTYNATENIBHO, C
COOJTI0/IEHUEM TPUHIIMITA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINCH B
O0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIMUXCs, pacIuupss U
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

Ha n3yuenne reomerpun orBonurcs 2 4yaca B Hexenro B 10 kimacce u 1 gac B
Heaenmto B 11 kmacce, Bcero 3a nBa roga o0ydenus - 102 yaeOHbIX yaca.

VYueOHbiit Kypc «BeposTHOCTh U CTaTUCTHKa» 0a30BOI'0 YPOBHSI SBIISICTCS
OPOAOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4e€OHOro Kypca 0a30BOIO YpOBHS
ocHOBHOM mikonbel. Kypc mpenHaznauen myis (opMUpOBaHHSA y OOydarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl M IOHUMAHUS POJM TEOPUU BEPOATHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JJI1 MU3Yy4EHUs! CIydailHbIX COOBITHIA, BETUYUH U
npoueccoB. [lpu u3ydeHum kypca oOoramaroTcs MNpEeACTaBICHUS YYalluXcs O
METOJ1aX UCCIEeI0BaHUsI U3MEHYMBOI'O MHUPA, PA3BUBAECTCS TOHUMaHUE 3HAYUMOCTH
U OOIIHOCTM MaTeMaTUYECKHUX METOAOB II03HAHUS KaK HEOThEeMJIEMOM 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HayYHOI'0 MUPOBO33PEHHUS.

CopeprkaHre Kypca HalpaBJIEHO Ha 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX IPU
U3YYEHUH Kypca OCHOBHOMW IIKOJIBI M HA PAa3BUTHUE IMPEACTABICHUN O CIy4alHBIX



BEIMYMHAX U B3aMMOCBS3SIX MEXJIY HUMHU Ha BaXHBIX MPUMEpaAX, CIOXKETHI
KOTOPBIX IMOYEPITHYTHI U3 OKPYKAKOLIErO MUpA.

B coorBercTBUM € yKa3aHHBIMHU ILEISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» CPEIHEN WIKOJbl HAa 0a30BOM YpPOBHE BbIIEIICHBI
CIIEJyIOIllUEe OCHOBHBIE COfepXkKaTeabHble JHUHUU: «CiydaliHble COOBITUS H
BEPOATHOCTUY, «CllydailHble BETMYMHBI U 3aKOH OOJIBIINX YUCEID.

Baxnyro d4actb Kypca 3aHMMAaeT M3y4€HUE TE€OMETPUYECKOr0 H
OMHOMHAJIBHOTO paclpeieseHuil U 3HAKOMCTBO C MX HENPEPBhIBHBIMU aHAJIOraMH
— MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PaclpeAeCHUIMHU.

Conepxxanne nuHuM «CioyyaliHble COOBITUS M BEPOSTHOCTH»  CIIY)KUT
OCHOBOM 11 (pOpMHUpPOBAHMS TPEACTABICHUN O pacIpeiesieHud BEPOSATHOCTEH
MEX]ly 3HAQUEHUSMHU CIIYy4alHbIX BEJIMYMH, a TAKKe 3Ta JIMHUS HE0OXOoAMMa Kak
0a3za Uil M3ydeHHs] 3aKoHa OONBIIMX YHCel — (yHAAMEHTAIbHOTO 3aKOHa,
NEHCTBYIOIIEr0 B TMPUPOJE M OOIIECTBE W HMMEIOLEro MaTeMaTUYECKYIO
dopmanuzanuio. Cam 3aKOH OOJBIIMX YMUCEN MPEAJIaraeTcs B O3HAKOMHTEIbHOU
(dbopMe ¢ MUHUMAJIbHBIM MCIIOJIb30BaHUEM MaTEMaTUYECKOro (hopmaliu3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMM  BEJIMYHMHAMM,
AKIICHTUPYIOT BHUMAHHME IIKOJIBHUKOB HA OINMCAaHUU W HU3YYCHUM CIIy4aHBIX
SABJICHUM C MOMOILIBIO HENPEepbIBHBIX (PYyHKIUH. OCHOBHOE BHUMAaHUE YJESAETCS
IIOKA3aTEeJIbHOMY W HOPMAaJbHOMY PAacCHpENEICHUSIM, IPHU 3TOM IPEATOIaraercs
O3HAKOMUTEJIbHOE H3Y4YeHUE Marepuana 0e3 J0Ka3aTeNbCTB IMPUMEHSEMbIX
(daxToB.

Ha wusyuenue kypca «BeposiTHOCTb M CTaTHCTHKa» Ha 0a30BOM YpPOBHE
OTBOJUTCA |1 yac B HEAEINIO B TE€UEHUE KaXKIOro roga o0ydyeHus, Bcero 68 yueOHbIX
4acoB.



COJAEP XAHME OBYYEHUA

COJEPKAHHUE YYEBHOI'O KYPCA «Aaredbpa u  Hayajia
MaTEeMAaTHYEeCKOr0 aHAJIU32a»

10 KJIACC

Yucaa v BbIYMCICHUS

PaumonanbHbie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHU, MPOLIEHTHI,
OeCKOHEUHbIE  MepUoguYecKre  Apodu. ApudMeTuueckue  omnepamuu
palMOHAIbHBIMU YKCIIaMU, TPeo0pa30BaHus YUCIOBBIX BhIpaxxeHul. [Ipumenenue
Ipo0eil U MPOLEHTOB JUIsl PELICHUs] NPUKIAJHBIX 33/1ad U3 Pa3judHbIX OTpaciiei
3HAHUU U PEaTbHOMN KU3HU.

JelictBuTenbHble uKcna. PanvoHanmbHblE W UppalMOHAJIBHBIE YHCIIA.
Apudmernueckue onepanuu ¢ JACUCTBUTENbHBIMU YHciaamMu. [lpubmmkéHHbie
BBIYMCIIEHUS, [TPABWJIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ 1ensiM  mokazareneM. CranmaptHas  Qopma  3ammcu
neicTBUTENbHOrO yucia. Mcmonb3oBaHue momaxonsiied  (GopMbl  3alUCH
JNEHUCTBUTENBHBIX YHUCEN I PELICHMS INPAKTUYECKUX 3a4a4 W NPEICTABICHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus  c
apu(PpMETUYECKUMHU KOPHSAMHU HATYPAJIbHON CTEIEHU.

CuHycC, KOCHHYC M TaHI€HC YHCIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE MPEe0Opa30BaHUsI.

[TpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUMU. OcHoBHbIE
TPUTOHOMETPUYECKUE POPMYJIBL.

YpaBHeHHE, KOpPEHb YypaBHeHHsA. HepaBeHCTBO, penieHne HEPABEHCTBA.
Meron UHTEpPBAIOB.

Pemenue nenbix 1 1poOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanvioHaIbHBIX YPaBHEHUM U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IprMeHeHnEe ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKHMX 3a1a4y
¥ 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON KU3HHU.

DOyHKUMHU U TpaGuKH

OyHkIusA, crnocoObl 3amanust Gyskmuu. [paduk  PyHkuu. BzaumuHo
oOpaTtHbie (DYHKITUH.

O6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHKkumu. Hymu dyHKmm.
[IpoMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

Crenennas GyHKIMS ¢ HATypajdbHBIM U IIEJIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-OW CTEIECHH.

TpuroHoMerpruyeckass OKPYKHOCTb, OIIPEAECICHUE TPUTOHOMETPUYECKUX
(yHKIMI YUCIIOBOTO apryMEHTA.



Hauaja MmareMaTnuecKoro aHaju3a

ITocneqoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIbHOCTH.

Apudmernyeckas U reomerpudeckas nporpeccuu. beckoHeuHo yObIBaroiast
reomeTrpudeckas mnporpeccus. CymMma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYCCKON
nporpeccun. @opmysa CIHOXKHBIX MPOLEHTOB. VcCnonp3oBaHKWE MPOTrpEecCCUU IS
peLIEHUs peallbHbIX 3a7a4 MPUKIIATHOTIO XapaKrepa.

MHo:xecTBa U JIOTHKA

MHOk€eCTBO, Olepanuu HajJ MHOXecTBaMu. Jluarpammbl Jilsiepa—BeHHa.
[IppuMeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara Iy ONUCAHUS pPEaJbHBIX
MIPOIIECCOB U SIBJICHUM, MPU PEUICHUH 3a]1a4 U3 JIPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIeACTBHUE, J0Ka3aTEIbCTRO.

11 KIIACC

Yucia 1 BHIYMCIECHUA

Harypanbneie u nensle yncina. [IpuzHaku 1eIMMOCTH LENBIX YUCEIL.

CrteneHb C pallioOHAIbHBIM MOKa3zaTeraeM. CBOMCTBA CTEIICHHU.

Jlorapudm uncna. JlecsITUUHbIE U HATYpaJIbHbIE JTOTapU(PMBI.

YpaBHeHUs] H HEPAaBEHCTBA

[IpeoOpazoBanue BeIpaXeHHH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUN, COJAEPKAIIUX CTENEHH C palMOHAJIbHBIM
MIOKA3aTENIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpPAaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckrue ypaBHEHUS U HEPABEHCTBA.

Cucrembl JTMHEWHBIX ypaBHEHUHN. PellieHne NMpUKIaIHbIX 3a/1ad C MOMOILbIO
CHUCTEMBI JIMHEHUHBIX YPAaBHEHUN.

CucTtembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/ad M 3aJlad W3 Pa3ju4HbIX 00JacTe HayKu W pealbHOM
KU3ZHU.

DOyHkuuM U rpapuxu

Oynknus.  [lepuonuueckne  ¢yHkuuu. [IpoMexyTku  MOHOTOHHOCTH
bynkuu. MakcuMyMbl U MUHUMYMbl (GyHKIMU. Haubomnbliee U HauMeHblliee
3HaueHHEe (DYHKIIMHN HAa TIPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U IpadUKH.

[TokazaTtenbHas u morapudmudeckast GyHKIIUN, UX CBOMCTBA U rpadUKH.

Hcnons3oBanue rpadukoB GyHKIUN I pellieHUs YpaBHEHUM M JTMHEHHBIX
CUCTEM.

Ucnonb3oBanne rpadukoB (QYHKIUH JUIsl UCCIENOBAHUA TIPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT IMPHU PEIICHUU 3aJlady W3 JAPYTUX Y4EOHBIX
MIPEAMETOB U PEATbHOM KU3HMU.

Hayana mareMaTH4eCKOro aHajamsa



HenpepoiBabie pyHKIMKU. MeTon HHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpomsBogHass  ynkmuu. ['eomerpuueckuidi ©u  (QUUYECKUNA  CMBICTT
MIPOU3BOJTHOM.

[IpousBoaHble  3M€MEHTAapHBIX  (QyHKIUH.  DopMynbl  HAXOXKICHHS
OPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHH.

[IpumMeHeHne NMpoOU3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTbh U
sKcTpeMyMbl. Haxoxienne HanbompIero 1 HaMMEHbIIEro 3HaYeHUsT QYHKIIMHN Ha
OTpE3Ke.

[IppmeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUIECHUs B
IPUKIAIHBIX 3ajadyaxX, I ONPENEICHHUs CKOPOCTH IIpouecca, 3aJaHHOro
bopMynoi nian rpaduKoMm.

[TepBooOpaznas. Tabnwuia mepBooOpa3HBIX.

WNurerpan, ero reoMmerpuyeckuid W (Qu3myeckuid cmbich. Bwraucienue
uHTerpana no ¢popmyne Hetorona—JleliOnuna.

COILEPKAHUE YYEBHOI'O KYPCA «I'eomerpusi»
10 KJIACC

I[IpsiMbIe ¥ MIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTepeoOMeTpuU. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECs,
napajjiejbHble M CKpeluBaromuecss mnpsimbie. [lapamienbHOCTh NOPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MapajIeIbHOCTh TPEX MPSAMBIX; NAPAIJIEIBHOCTh MPSAMOM U IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTD IJIOCKOCTEM: NapaJijIeIbHbIC IJIOCKOCTH; CBONCTBA
napayieNbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYphI Ha
IUIOCKOCTH: TE€TPasdp, Ky0, mapajuiesenure 1; IoOCTPOCHHE CEUCHHA.

[TepneHaUKYISAPHOCTh MPSIMOW U TUIOCKOCTH: MEPNECHANKYJISIPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IIPSAMBIE IAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISIPHOCTA NPSMOM M IUIOCKOCTH, TE€OpeMa O MpsIMOU
MEPIEHAUKYAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YO MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yIrOJI, JIMHEWMHBIM yrojl  JABYTPAHHOIO  yIJia.
[IepnieHaUKYIJISAp M HAKIOHHBIE: PACCTOSSHUE OT TOYKHU J10 IUIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPHEHAUKYISIPHOCTH  JBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHoOrorpaHHuKH



[IoHATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHUKHU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs! MPU3MBbI; OOKOBas M
MOJTHAsA ITOBEPXHOCTh IIPU3MBL. [Tapautenenunen, PSIMOYTOJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: nN-yronmpHas nupamuaa, TPaHH U
OCHOBaHME MUPAMHU/IbI; OOKOBAs ¥ TIOJIHAS MIOBEPXHOCTh MUPAMHUJIbI; TPaBUIIbHAS U
yceu€HHasg MNHUpaMHaa. OJIEMEHTbl NOpu3Mbl W nupamuibl. IIpaBusibHbIE
MHOTOTPAHHUKHU: MOHSATHE MPAaBWIBHOTO MHOTOTPAHHUKA; MPABUJIbHAS MPU3Ma U
NpaBWIbHAs THUpPAMUIA; MNpPaBWIbHASA TPEYrojdbHAS MNHUPAMUIAa M MPABUIbHBIN
TeTpadsip; KyO. IlpencraBieHue o mpaBUWIBHBIX MHOT'OTPaHHUKAX: OKTadIp,
nojexkasIp u ukocasnp. CeueHuss npu3Mbl U MUPAMHUIBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUVIOCKOCTU.  ODJEMEHTBl CUMMETPUM B  IHpPAMHJAX, HapaJuIeeIuIenax,
IPaBUJIbHBIX MHOTOrPaHHUKAX.

Boerunciienne »ieMEHTOB MHOTOTPaHHUKOB: pEOpa, OMaroHaiv, YIJIBL.
[Imomaas OOKOBOM MOBEPXHOCTHM U TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUJIBI,
TeopeMa O TIuiomaau yceuéHHoOW mmpamuasl. [lorstTe 00 o00BEMe. OOBEM
MAPaMUbl, TPU3MBI.

[TonoOnuble Tena B mpocTpaHcTBE. (COOTHOIIEHUS MEXKIY IUIOHIASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJI.

11 KJIACC

TeJsa BpalueHus

Hunuaapudeckas MMOBEPXHOCTb, oOpasyrorue HIWIMHIPUYECKON
MOBEPXHOCTH, OCh UMJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolas MU OCh; IUIONMIaJb OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHOCTH. KOoHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OCh;, IUIONAA, OOKOBOM U TIOJTHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC:
o0Opa3yroIue U BBICOTa; OCHOBAHMS M OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, ITUAMETpP; IUIOMAAh MMOBEPXHOCTH C(hephl.
B3aumnoe pacnonoxkenue chepbl U TNIOCKOCTH; KacaTellbHasi TIIOCKOCTh K cdepe;
10 b CQepshl.

N3o0pakeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka MIMHAPA U KOHYcCA.



KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; cdepa, BOHcaHHAsS B MHOTOTPAaHHUK, WU TEJO
BpaLlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tel. Teopema 00 00bEMe
OpSMOYTOJIBHOIO TMapajuienenunena u ciuefactBus u3z He€. OO0bEM HUIMHIpA,
kKoHyca. O0BEM 1apa u miomaab cepsol.

[Togo6ubie Tema B mpoctpancTBe. COOTHOLIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwiMHApa (MapayieTbHO W TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (TapajuleibHO€ OCHOBAaHUIO U TMPOXOJIIEe Yepe3 BEpILIMHY), CEUECHHS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha mimockoctu U B npoctpaHcTBe. ClI0KEHNE U BEIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCio. Pa3noxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IMPUMEHEHHEM IIPaBWJI JCUCTBUM € BekTopamu. [IpsAmoyronpHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. IIpocreifimiue 3amauu B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAEHUE BEKTOPOB.
Bobluncnenue yrioB MExy MPSMBIMH U IJIOCKOCTAMHU. KoopanMHATHO-BEKTOPHBIM
METOJ IPU PEIICHUH T€OMETPUUYECKUX 3aj1ay.

COILEPKAHUE YYEBHOI'O KYPCA «BeposiTHOCTb M CTATHCTHKA»

10 KJJACC

[IpencraBnenre maHHBIX C TOMOIIBI0 Tabmuir u nuarpamm. Cpennee
apupmeTuyecKkoe, MenuaHa, HauOoJblIee W HAauUMEHbLIEE 3HAYEHHUs, pa3Max,
JUCTIEPCHSI U CTAaHJIAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMbITHI) U CIy4YallHble COOBITHS. DJIEMEHTapHbIE
coObITHa (MCX0nBbl). BepoSATHOCTH CIIydailHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BEPOATHOCTH  coObITHL.  CrnydailHble  ONBITBI  C  PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU  COOBITUAMHU.  BeposiTHOCTM  COOBITUH B ONBITaX €
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Onepauuu HaJl COOBITUSIMU: TIEpeceYeHue, 00beIMHEHNE, MPOTUBOIOI0KHBIC
coObITus. J{narpammer Ditiepa. @opMmyiia CI0KEHUS BEPOSTHOCTEH.

YcnoBHas BEPOSTHOCTh. YMHOKEHHUE BEPOSITHOCTEW. [lepeBO CIlly4ailHOTO
skcnepumenTa. @opmysa noiaHoi BeposiTHOCTU. HezaBrcumblie COOBITHS.

Kom6unaropnoe mpaBuino ymHoxxeHus. [lepecranoBku u dakropuan. Hucmio
coueranuil. TpeyronsHuk Ilackans. ®opmyna 6unoma HeroToHa.



bunapHbIil ciiydaiiHblil ONBIT (MCHBITAHKE), yCIieX U Heyaada. HeszaBucumele
ucnelTanust. Cepusi HE3aBUCUMBIX HCIBITaHUM 10 mnepeoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyuin.

Cnyuaitnas  BenuuuHa. Pacnpenenenwe  BepodTHocTeil.  Juarpamma
pacnpenenenus. IIpumepsl pacnpeneneHuii, B TOM YHCIE, T'€OMETPUUYECKOE H
OMHOMHATILHOE.

11 KJIACC

UucnoBble  XapaKTEpPUCTHKHA  CIYYalHBIX  BEIMYMH: MaTEMATHYECKOE
OKMJIAHUE, JHUCIIEPCHUS WM CTAHAAPTHOE OTKJIOHEHHWE. [Ipumepbl NpUMEHEHHS
MaTEeMaTU4ECKOr0 OXKHUAAHWsA, B TOM 4YMCIIE B 3aJadax U3 IIOBCEAHEBHOW XKU3HHU.
MaremaTuueckoe oxugaHue OMHApPHOW ciayyallHON BelIMYMHBI. MareMaTuyeckoe
OKMJIAHUE CYMMBI CIIy4alHBIX BEJIWYHMH. MaremMaTuyeckoe OXUJaHue U
JTUCTIEPCHS TEOMETPUUECKOr0 U OMHOMUAIBHOTO pacIipe/iesIeHUM.

3akoH OOJBIIMX 4YHUCET M €ro pojidb B HAayKe, MPUPOJIE U OOIIECTBE.
Br16opouHbIii MEeTO/ UCCIEOBAaHUM.

[IprMepbl HENpPEpPBIBHBIX CIIy4yalHbIX BeNWMYMH. [loHsATHE O T™UIOTHOCTH
pacnpeneneHus. 3agady, IPUBOJAIIME K HOPMAJIbHOMY pacnpeaeneHuto. [lonsarue
0 HOPMaJIbHOM pacIpeeiICHUN.



IHJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJKHO OO€CIeunBaTh
JOCTUXKEHHE Ha YPOBHE CPEHEro 00I11ero 00pa3oBaHusl CAEAYIOMUX TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3YNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOrO MpeaMmeTa
«MaremMaTuka» XapaKTepU3yITCs:

I'pa:xknanckoe BoCIMTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOM MO3UIIMKM 00YYAIOIIETrOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 00IecTBa, TMpeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Opolenyp TpaxaaHCKOro oOimiecTBa (BBIOOPHI, OMNPOCHI U TpP.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUAMHA ¥ Ha3HAYCHHUEM.

IIaTpuoTrn4yeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOU UJICHTUYHOCTH, YBOKCHHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMaTHKH, [ICHHOCTHBIM OTHOIIICHUEM K
JTOCTHYKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM LIKOJIBI,
K HCIIOJIb30BAHUIO JTHUX JOCTHKEHUH B JPYTMX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTrO Hapoa;
c(hOpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHWSI, OTUYECKOTO  IMOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOI0 BKJIa/ia B IOCTPOCHHUE YCTOMUMBOIO OYayIIEro.

JcTeTnyecKoe BOCIUTAHME:

ACTETUYECKUM OTHOILICHHUEM K MHPY, BKJIIOYasi ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peLIeHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTAM PA3JIUYHBIX BHIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MATEMaTUYECKUE 3HAHUS B
HMHTEpecax 370pOBOro U 0€30MacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NHUTAaHHE, COATTAHCUPOBAHHBIA PEXUM 3aHATHH U

OTIbIXA, perymnsipHas busnueckas aAKTUBHOCTB); bu3nuecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHSIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSITENbHOCTBIO.

TpynoBoe Bocnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; UHTEPECOM K
pa3auuHbiM  chepaM  Mpo(ecCHOHAIBHON  JAEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTHUKOW W e€ TPUIOKCHUSAMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeid mpodeccnrt W peamu3OBBIBATH COOCTBEHHBIC >KHU3HCHHBIC ILJIAHBI,
TOTOBHOCTHIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
camMo00pa30BaHUI0 HA MPOTSHKCHUU BCEH JKM3HHM, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUM MPAKTUICCKUX 3a/1a4 MAaTEeMaTHIECKOW HATIPaBIICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHE:

c(OPMHUPOBAHHOCTBHIO JKOJOTMYECKOH KYJIbTYpPhl, TMOHUMAHUEM BIUSHUS
COILMAIEHO-IKOHOMHUECKUX TPOIECCOB HA COCTOSHUE MPUPOJHON M COIUATBLHON
CpeIbl, OCO3HaHHWEM TJOO0AJTBHOIO XapakTepa OSKOJOTHYSCKUX  TpodiieMm;
OpHCHTAIMCH Ha MPUMCHCHHE MATEMAaTHYCCKUX 3HAHWM I PEHICHUS 3a7ad B
00lacTH OKpYy’)Karomield cpeapl, IJIAHUPOBAHUS ITOCTYIIKOB M OLCHKH HX
BO3MOXHBIX MTOCJICICTBUH ISl OKPYIKAOIIECH CPEIIbI.

LleHHOCTH HAYYHOTO IO3HAHUSI:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHA HAyKH M  OOIICCTBEHHONM NPAKTUKH, IOHHMMaHHEM
MaTeMaTHYeCKOW HayKu Kak c(epbl 4YelOBEYECKOH JeATEIIbHOCTH, 3TaloB e
pa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIW3AIMW; OBJIAJICHHUEM SI3BIKOM
MaTEeMAaTHKH M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO M HMCCIEAOBATEIbCKYIO JIEATEIbHOCTh
WHIUBUAYAILHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATDBI

MeranpenMeTHble Pe3yJIbTaTbl OCBOCHHUSA MPOrpaMMbl Y4EOHOro Mpeamera
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusiMuU, YHUBEPCANbHbIMU Pe2YIaMUSHbIMU OCUCTNEUAMU.

1)  Vuusepcanrvnvlie — noznasamenvHvle  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble JIornyecKue IeUCTBUA:

e BBIABIATHh U XaPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXAYy IOHATUAMH, (OPMYITHUPOBATH
ONIpPECIICHUS]  TOHSATUH;  YCTAHABIMBATh  CYIICCTBCHHBIM  NpPHU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTHN3A;



BOCIIPHHUMATh, (OPMYJIUPOBATh M  TPEOOPA3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHHYHBIC, YACTHBIC W OOIIHC;
YCIIOBHBIE;

BBISIBIISITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX W YTBEPKICHHSIX,
npenjiaraTb ~ KpUTEpPUM NI BBISIBJICHHMS ~ 3aKOHOMEPHOCTEM |
IIPOTHUBOPEUN;

JIeNaTh BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TIPOTUBHOI0), BHICTPAWBATh apryMEHTAIIHIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHUS Y BBIBOJIBI;

BBIOMpaTh CIOCOO pemieHus yd4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauboNee MOAXOASIIMUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

bazoBrie ncciieqoBaTeNbLCKUE JIEHCTBUA

UCIIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATENbCKUNA UHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIONIME MPOTUBOPEUUE, MpoOIemMy,
yCTaHAaBIMBaTh HCKOMO€ H  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBAThH CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CaMOCTOSITETLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00beKTa, SIBICHUS, TPOIECCa, BBISIBICHUIO 3aBHUCUMOCTEH MEXAY
00BbEKTaMH, SBICHUSIMH, TPOIIECCAMU;

CaMOCTOSATEIHHO (POpMYyNIHpPOBATH 0000IIEHHS U BBIBOJBI IO PE3yJibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHHIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIECcCca, a TaKXKE BBIABUTATH
HPEINOI0KEHHUS O €ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nadopmanmeii:

BBISIBIIATH JeUIUTHl MH(POpPMAIMU, JaHHBIX, HEOOXOJAMMBIX ISl OTBETA
Ha BOTIPOC U IS PEIICHUS 3a1a4H;

BBIOMpaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUAOB M (POPM IIPEICTABIICHNUS,

CTPYKTYpUPOBaTh UHPOPMAIIUIO, TIPEACTABISITh €€ B PA3IMIHBIX QopMax,
WUTIOCTPUPOBATh Tpaduyuecky;



2)

OLICHUBATh HaJIEKHOCTh uHpopMaru o CaMOCTOSITEIIbHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHSIM.
Yuusepcanonuvie = KoMMyHuxamueHnwvle Oeticmeus, o0bOecneuusaom

chopMUpoBaAHHOCMb COYUATILHBIX HABLIKO8 00YUAIOUIUXCAL.
OO01enue:

BOCIIPUHUMATh M  (QOPMYIHPOBATH CYXKJIEHUS B COOTBETCTBHUU C
YCIIOBUSIMH | LIEJISIMH OOIIIEHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly pellIeHUs 3a/1aul, KOMMEHTHUPOBATh MOJYyUYCHHBIN pe3ybTar;

B X0JIe 00CYKIeHUs 3a/1aBaTh BONPOCHI 0 CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMbl, perIaeMoi 3a/1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIEC HA TTOUCK
pEIIEHUsI; COMOCTABJISITh CBOU CYXKICHHUS C CYXICHUSIMH JAPYrUX
YYaCTHUKOB Juajora, oOHapy>KMBaTh pa3jM4M€ M CXOJICTBO TO3UIIUM; B
KOppPEKTHOU popme hopMyaupoBaTh pa3HOrIACHs, CBOM BO3PAKEHNUS,
NpEACTaBIATh  PE3YyJdbTaThl  pEUICHHUs  3aJauyd,  HAKCIEPUMEHTA,
UCCIIEIOBAHUs,  MPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPUHU.

CoTpyaHU4eCTBO:

3)

MOHWMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOWM U
WHANBUIYATbHON PabOThI MPU PEIICHNH YIEOHBIX 3a7a4; IPUHUMATH I1eITh
COBMECTHOU JESATEIbHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOMN
paboThI, pacpeaensTh BUIAbl padoT, JOTOBAPUBATHCS, 00CYXKAATh IPOIECC
U pe3yJbTaT paboThl; 00001aTh MHCHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popmMax paboThl (00CYKIeHUSI, OOMEH MHEHUIA,
«MO3TOBBIC IITYPMBI» M HHBIC); BBIIOJHATh CBOK YacTh pPabOTHI H
KOOpJMHUPOBATh CBOM JIEUCTBUA C JPYTMMH YJI€HAMU KOMAaHJIbI,
OLICHUBATh KAa4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuusepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue CMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranu3zanus:

COCTAaBJIAThH TUJIAH, AITOPUTM PEUICHUS 3a]a4M, BEIOMPATh CIIOCO0 PEIICHUs ¢
y4ETOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJCTh HABbIKAMHU TO3HABaTENbHOM pediaekcuu Kak OCO3HaHMS
COBEpIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX IPOLECCOB, UX PE3YNIbTATOB;
BJa/JE€Th CHoco0aMHU  CaMOINPOBEPKH, CaMOKOHTPOJS Ipolecca U
pe3yapTara peleHus MaTEMaTUYECKOW 3a1a4u;



e TMpPEABUACTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpHU pPEIICHUU
3a/layd, BHOCUTb KOPPEKTUBBI B JI€ATE€ILHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pE3yJNbTaTa ILEINM U YCIOBUSAM, OOBACHATH
NPUYMUHBI JOCTHUKEHUS WIM HEJOCTHXKEHUSI pPEe3yJIbTaTOB JIE€ATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoeHne y4eOHOro Kypca «AJjaredépa M Hayajla MATeMaTHYeCKOro
aHaJIM3a» Ha YPOBHE CpeaHero ooiiero oOpa3oBaHUsl JOIHKHO 0OECreurBaTh
JTOCTHKEHUE CIEAYIOUIUX IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yuciia 1 BHIYUCTICHUA

OneprpoBaTh TNOHATUAMM: PAUUOHAIBHOE M JECHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JAECSITUYHAsS APOOb, IPOIIEHTHI.

Bomonusate  apudmernyeckue  omepanud € PAlMOHAIBHBIMH |
NEUCTBUTENBHBIMU YUCIAMMU.

Boinonusats npuOamkKEHHBIE BBIUMCICHUS, UCIIONB3Ysl MpaBuila OKPYIJICHHUS,
JieNnaTh NIPUKHUIKY U OLICHKY PE3YJIbTaTa BIYUCICHUN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LENBIM IIOKa3aTelIeM; CTaHJapTHas
dopMa 3amuMcu JIEWCTBUTENIBHOIO YHCA, KOPEHb HATYpPaJIbHOW CTENEHH;
UCIOJIb30BaTh MOIXOJAIIYI0 (POPMY 3aIIUCU JEUCTBUTEIbHBIX YUCEN JUISl PELICHUS
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS TaHHbIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TAHI'€HC MPOU3BOJIBHOIO YIJa;
UCIOJIb30BaTh 3aMUCh MPOU3BOJIBHOTO yria Yepe3 OOpaTHbIe TPUTOHOMETPUYECKHE
byHKIUY.

YpaBHeHUs] M HEPABEHCTBA

OneprpoBaTh MOHATHSMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLMOHAIBbHOE, UPPALIMOHAIILHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE,

BrimonusaTe npeobpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHHUM W peliarh
TPUTOHOMETPUUECKUE YPABHECHUS.

BoinonusaTe npeoOpa3oBaHUs LENbIX, PAlUOHAIBHBIX W HUPPaLMOHAIBHBIX
BBIDQXKEHUM W peliaTb  OCHOBHBIE  THIBI  LIENbIX, PAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA JJISI PELICHUS MAaTEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON KU3HU.



MopnenupoBarh peajibHble CUTyallud Ha S3bIKE anre0pbl, COCTaBISATh
BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIIEN0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajireopsbl.

DOyHKUuM U rpapuxu

OnepupoBath MOHATUAMM: (PYHKUHUS, CIIOCOOBI 3aJaHus (PYHKIMH, 00IacTh
OTpEeNeHUs] U MHOXKECTBO 3HA4YeHM (QYyHKIUH, Tpaduk (QyHKIHH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OmnepupoBaTh MOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYIH
GYHKIIMY, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA.

Ncnonb3oBaTh rpa@uky GyHKIMM 7151 pellieHus ypaBHEHUH.

Crtpoutb ¥ unuTath rpaduku JUHEWHON (PYHKIIUHU, KBAIPATUUYHON (PYHKIUH,
CTENEHHOM (PYHKIIUU C LIEJIBIM MIOKa3aTEIEM.

Ucnonw3oBate rpadukd QyHKIMA JJIs  HUCCIIEOBAHHUS TMPOIECCOB MU
3aBUCUMOCTEN MpPHU pElIeHUH 3a/ad U3 JIPYruX y4eOHBIX MPEIMETOB U peaibHON
KU3HU; BBIpakaTh (OpMyIaMHu 3aBUCUIMOCTU MEXy BETMYUHAMU.

Havana maTeMaTH4ecKOro aHajim3a

OnepupoBaTh MOHATUSMHU:  I[OCJIEOBATENbHOCTh, apupMeThyeckas Hu
reoOMeTpUYECKas MPOrpecCcuu.

OnepupoBarth MOHATHAMH: OECKOHEUYHO YOBIBAIOIIAs T'€OMETpUYECKas
OpOrpeccusi, cymMa OECKOHEYHO YOBIBAIOIIEH r€OMETPUYECKON TPOrPECCUH.

3anaBaTh MOCJIEI0BATENLHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIENOBATEILHOCTEH U MPOTPECCUM I pelIeHUs
pEeaNbHBIX 3314 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONEpaIlUy HaJl MHOXECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisi  OMHCaHHS
pEaNbHBIX TIPOILIECCOB U SIBJICHWM, MPU PEIICHUH 3a7a4 W3 APYTuX Y4eOHBIX
IPEIMETOB.

OnepupoBatb  MOHATHUAMM: ONpEJIelIeHHe,  Teopema, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucja 1 BLIYUCIEHUS

OnepupoBaTh MOHATUSMHU: HATypaJbHOE, LEJIOE€ YHUCIO; HCIOIb30BaTh
MPU3HAKU JIETUMOCTH LIEJIBIX YKCEJ, Pa3JIOKEHUE YUCIIa Ha MPOCThIE MHOXUTEIU
JJIs1 pelIeHus 3a1ad.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm 4HCla, JECATHUYHbICE W HATypaJbHBIC
Jorapudmel.



YpaBHeHUs] H HEPAaBEHCTBA

[IpumeHsTh CBOMCTBa CTeNmeHW JUisi MpeoOpa3oBaHUsS  BBIPAKECHHUIA;
ONEPUPOBATH TOHITUSAMH: IOKA3aTEIbHOE YpaBHEHHE WM HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIBI [IOKA3aTENbHBIX YPDABHEHUN U HEPABEHCTB.

BeimonHaTh  npeoOpa3oBaHUs  BBIPAKEHUN, COJIEpXKAIIUX  JIOrapu(pMbl;
ONEepUpPOBaTh MOHATUSAMU: JTOTapu(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBI€ TUIIBI JJOTapU()PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute pemenus npocTenmmx TPUroOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATUAMH: CUCTEMA JMHEHMHBIX YPABHEHHU M €€ pEelIeHUE;
UCITIOJI30BAaTh CUCTEMY JIMHEHWHBIX YPABHEHUM JIJIS1 PEIIECHUS IPAKTUYECKHUX 3a]ad.

Haxonurts peuieHuss mpoCcTeUInX CUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX
YpPaBHEHUI U HEPABEHCTB.

MopnenupoBarh peajibHble CUTyallud Ha S3bIKE aure0pbl, COCTaBISATh
BBIDA)KEHUS, YPABHEHHs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 33/1a4H,
UCCIIEZIOBATh MOCTPOCHHBIE MOIEIN C UCIOIb30BAaHUEM alllapara aareopsol.

DOyHkuuM U rpapuxu

OnepupoBaTh  MOHATHUAMM: MepUOAMYEcKas  (QYHKLIMS, TMPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH OJKCTpeMyMma (QyHKIUH, HauOobliee U
HalMEHbIlIee 3HAuYeHUs (QYHKIMM Ha TMPOMEXKYTKE, HCIOJIb30BaTh HX IS
UCCleI0BaHus (PYHKIINH, 3aJJaHHOU rpapuKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3aTEIbHOH, JIorapu@Mu4yecKko u
TPUTOHOMETPUYECKUX (PYHKIUH; U300pakaTh WX HA KOOPJAUHATHOM IJIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxatb HA KOOPJAMHATHOM IJIOCKOCTU rpaUKH JMHEHHBIX YpaBHEHHUI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPaBHECHUM.

Hcnonp3oBath rpaduku (QyHKUMHA JUIsl  MCCIEIOBAaHUS INPOLECCOB U
3aBHUCHUMOCTEH U3 IPYrUX y4eOHBIX THUCIUILIMH.

Hayana maTeMaTH4eCKOro aHajausa

OnepupoBaTh NOHATUSIMU: HENpPEpbIBHAS (DYHKIMS; MPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3MUECKHUI CMBICI POU3BOIHOM /IS PEIICHUS
3aaad.

Haxonuth npou3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIENOBAHMS (PYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSATh Pe3yIbTaThl UCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NpPOM3BOAHYIO [JIi HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
NPUKJIAHBIX, B TOM YHCJIE COLUATbHO-3KOHOMHYECKHUX, 3a/1a4aXx.

OnepupoBaTh MOHATUSMU: TepBoOOpa3Has U HHTErpaji; IOHHUMATh
reOMEeTPUYECKUN 1 PU3NIECKUI CMBICIT UHTETpaa.



Haxoauts mepBooOpa3Hbie dJIEMEHTAPHBIX (DYHKIWH; BBIYUCISATH WHTETpal
no (popmyne Hototona—Jleitbuuia.

Pemate mpuknazHeie 3aa4d, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBaMH MaTEMaTHYECKOI0 aHAIM3a.

OcBoenne yuyeOHoro kypca «l'eomeTpusi» Ha ypOBHE CpEIHEro OOIIEro
o0pa3oBaHMs JIOMKHO oOecneuuBaTh JOCTHKEHHE CIEAYIOUIMX MPeIMETHBIX
00pa30BaTEIbHBIX PE3YIIBTATOB:

10 KJIACC

OnepupoBath NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

IIprMeHATE aKCHOMBI CTEPEOMETPUHM M CIEACTBHS W3 HUX IIPU PELICHUH
F€OMETPUYECKHX 3a4ad.

OneprpoBaTh NOHATUAMMU: NMAPAJUIENBHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX
Y IJIOCKOCTEH.

KnaccudpuimpoBaTh B3aUMHOE paCIIOIOKEHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OneprpoBaTh NOHATUSMH: ABYTPAHHBIM YroJl, TPaHU JBYTPAaHHOIO YIJIA,
peOpo JBYrpaHHOrO yrja; JUHEWHBIA yrojl JBYTPaHHOIO yIja; TpajycHas Mepa
JBYI'PAHHOIO yTJa.

OnepupoBarh MOHATUSAMU: MHOTOIPAHHHMK, BBINYKIBIA M HEBBITYKJIbINA
MHOI'OTPaHHUK, 3JIEMEHTHI MHOTOI'PAHHUKA, IPABUJIbHBII MHOTOIPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHUABI MHOTOI'PDAaHHHMKOB (IIMpaMUJa; IPHU3MAa,
IpSMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccuduimpoBare ~ MHOTOrpaHHHMKHM,  BbIOMpass ~ OCHOBaHUS A
kjaccupukanuu (BbINYKJIblE M HEBBITYKJIbIE MHOTOIPAHHHUKHU; TPABUIbHBIE
MHOT'OIPaHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, apaljiesIeue/bl).

OnepupoBath NOHATUSAMHU: CEKYILAs INIOCKOCTh, CEUEHNE MHOTOIPaHHUKOB.

OOBACHATH NPUHLIMUIBI TOCTPOEHUS CEYEHHUH, UCIOIb3YSl METO/I CIE0B.

Crpoutrb ceyeHUsT MHOTOTPAHHHUKOB METOAOM  CJENOB,  BBIIOJHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTp 3a7aun Ha HaXOXKIAECHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3uaM Wiu
QIrOPUTMAaM, IPUMEHSSI HW3BECTHBIC AHAIUTUYECKUE METOABI IPU PEILICHUU
CTaHJAAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYMCIIEHHE PACCTOSTHUN MEXKIY JBYMSI
TOYKaMHM, OT TOYKM JO HPSAMOH, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKpELIMBAIOIIUMHUCS TPSIMBIMH.

Pemars 3a1aun Ha HAXOXKIEHUE T€OMETPUUECKUX BEJIIMYUH 1O 00pa3lam Win
QIrOpUTMaM, I[PUMEHSAS UW3BECTHBIC AHAIUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMATHMYECKHX 3aJad HA  BBIYUCICHUE YIJIOB  MEXKIY



CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEXKIY NPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncasate 00bEMBI M IIOLIAAN MOBEPXHOCTEH MHOI'ONPAHHUKOB (MpU3Ma,
nupaMpzia) ¢ TNpUMEHEeHHEeM (OpMyIN; BBIYHUCIATH COOTHOIICHHUS MEXIY
IUIOLIA/ISIMU TTIOBEPXHOCTEM, 00bEMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CHUMMETPHsI B IPOCTPAHCTBE; LIEHTP, OCh HU
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMH(DOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[Ipumensats reomerpuyeckue (akTbl JUIsl PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoIararoliX HECKOIBKO IAroB PELICHUs, €CJIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

[IpuMeHATh  MpOCTEHIINE HNPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [TPH PELIEHUN CTEPEOMETPUUECKUX 3a/a4.

[IpuBoauTh NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
KU3HU, PaCliO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh IMOJIy4eHHbIE 3HaHHWsS HA IMPaKTUKE: aHAIM3UPOBATh peajibHbIE
CUTyallUM W NPUMEHATh HU3YYEHHBIE NOHATHS B MPOLECCE IOWCKA PELICHUS
MaTeMaTU4YeCKu C(HOpMYIUPOBAHHON MPOOJIEMBbl, MOAECIUPOBATh pEATbHbIC
CUTyallUM Ha S3bIKE TEOMETPUM, MCCIECNOBaTh IOCTPOCHHbIE MOJEIH C
UCIOJIb30BAaHUEM I'€OMETPUUECKUX MTOHITHUI U TEOpeM, ammapara aareopsl; pelaTh
PAKTUYECKUE 33]1a4H, CBA3AHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEIUYMH.

11 KJIACC

OnepupoBaTh NOHATHAMU: LMJIMHIPUYECKAs IOBEPXHOCTh, OOpa3yrouiue
WIMHAPUYECKONM  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; cpepUyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IIUWIXHIP, KOHYC, cdepa U 1map).

OOBACHATH CITOCOOBI MOTYYEHUS TE BPAIICHHUS.

KnaccugpumpoBaTh B3aMMHOE paciooKeHUe cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMMU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CJOf;
I1apOBOU CEKTOP.

Bbruncasate 00bEMBI M IUIOUIAAM  TNOBEPXHOCTEH TeN  BPALLEHUS,
reOMEeTPUYECKUX TeJ C IPUMEHEHHEM (HOpMYyIL.

OnepupoBarh TMOHATUSMH: MHOIOTPAaHHUK, BIIMCAaHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WJIM TEJO
BpallleHusl.



Bbiuucnarh COOTHOIIEHUST MEXAY TUIOMIAASIMHU TOBEPXHOCTEW U 00BbEMaMu
II0T00HBIX TEI.

N3ob0paxkate u3zydaemMble (QUTYphl OT PYKH U C TNPUMEHEHHEM IPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrinonaHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTh CCUCHHS TN BpaIllCHUSI.

N3BnekaTh, HWHTEPNPETHPOBATh M MPEOOpPa30OBbIBATH HH(POPMAIUIO O
POCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexXaxX U
PUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BpITONHATE NEUCTBUSL CIIOXKEHUA BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1al0T.

[TpumeHsTh NpaBuiIO Napasuieenuieaa.

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJWHATBHI BEKTOPA, YIrOJ MEXITY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC
BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXAY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOU CUCTEME KOOPAUHAT.

[IpumensTy TeoMerpuueckrue (aKThl JJIs PEHIeHUs] CTePEeOMETPUUYECKUX
3a7a4, MPEANoJIararolnXx HECKOJIBKO IAroB PEMIEHHUs], €CJIN YCIOBHUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemate mpocreiiiue reoMeTpudecKue 3ajadyd Ha MPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemarr 3amaun Ha [0Ka3aTeILCTBO MATEMATHUYECKHUX OTHOIICHUM U
HAXO0XJICHUE T€OMETPUYECKUX BEJIMYMH M0 00pa3liaM WU aJropuTMam, NpUMEHss
W3BECTHBIE METO/IbI IIPH PEUICHUU CTAHAAPTHBIX MATEMAaTUYECKUX 3a7a4.

[IpumenaTs nOpocTediMe NpPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKHUX 3a7a4.

[IpuBOAMTE NpUMEPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HU, PACIIO3HABATH MPOSIBJIICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJIy4EHHBIC 3HAHHWS HA TMPAKTUKE: AHAIM3UPOBATH pPEATIbHBIE
CATyallud W TMPUMEHATh HW3YUYECHHBIE IIOHATUS B IIPOLIECCE IMOUCKA PEIICHUA
MaTeMaTu4ecku CcGOpPMYJIUPOBAHHOW MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BaHUEM I'eOMETPUICCKHUX MOHIATHH U TEOpeM, amrapara ajareopsl; peraTh
MIPAKTUYECKUE 3a7]a4H, CBSI3aHHBIC C HAX0XKIEHUEM T€OMETPUUYECKUX BETUYMH.



OcBoeHue y4eOHOro kypca «BeposiTHOCTL M CTATHCTHKA» Ha YpPOBHE
cpeaHero o0uiero oOpa3oBaHusl TOJKHO OOECIEUNBaTh JOCTUKEHHUE CIICAYIOLIUX
OpEeIMETHBIX 00pa30BaTENbHbBIX PE3YJIbTATOB!

10 KIJACC
Yurath U CTPOUTH TAOIUIIBI U JUATPAMMBI.
OnepupoBarh  MOHATHSAMH:  cpeAHee  apu(METHYECKOe,  MEAMaHa,

HauOoublIee, HAaMMEHbIIIee 3HaU€HUE, pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIYyYalHBIM SKCIIEPUMEHT (OIBIT) U CIIy4alHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JEMEHTApHBIM HMCXOM) CIy4alHOrO OIBITa;
HaXO/IUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CIIy4alilHBIMH COOBITHUSIMH,
HaXoJWTh U CpaBHUBAThb BEPOSITHOCTU COOBITUH B M3YUYEHHBIX CIy4alHBIX
AKCIIEPUMEHTAX.

Haxonute u ¢opMynupoBaTh COOBITHA: MEpeceyeHue U OO0bEIMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIOXKHOE JaHHOMY  COOBITHIO;
MOJIL30BAThCS TUarpaMmamu Jiiepa U (HopMyJioil CI0KEHUS BEPOSITHOCTEH TIPH
pEILIeHNH 3a1ad.

OnepupoBaTh MOHSATUSMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C IIOMOINBIO IIpaBUjIa YMHOXKEHHMs, C IOMOIIBIO JepeBa
CJIy4alHOr0 OMbITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI IPU PEILICHUH 3a]a4.

OnepupoBaTh MNOHATUSIMHU: HCIBITAHUE, HE3aBUCUMBIE HUCIBITAHUS, CEpHs
UCTBITAaHUM, ycleX M HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpPUU
HE3aBUCUMBIX HCIBITAHUHN JI0 NIEPBOTO yCIEXa; HAXOAUTh BEPOSATHOCTU COOBITUH B
cepuu ucnblTaHuii bepHyu.

OnepupoBaTh  MOHATUSAMM:  CIOydailHas  BEJIMYMHA,  pACIpEAesIeHHe
BEPOATHOCTEH, AUarpaMMa pacipeeieHus.

11 KJIACC

CpaBHUBaTH  BEpPOSITHOCTM  3HAYEHUM  CIAydyallHOM  BEIWYMHBI 1O
pacupenesIeHUIO Wi € MIOMOIIBIO THArPAMM.

OnepupoBaTh NOHATHEM MAaTEMATUYECKOTO OKHUIAHUS; IPUBOAUTH MPUMEPHI,
KaK MPUMEHSACTCS MAaTEMAaTHUYECKOE OXKUJIAHUE CIy4YallHOW BEJIIMYMHBI HAXOJUTh
MaTeMaTHYECKOE OKUJIAHUE 10 TAHHOMY PACTIPEAECTICHHUIO.

Nmerts npencraBieHre 0 3aK0HE OOJIBIIUX YUCEN.

Nmetp npencraBiieHue 0 HOPMaJIbHOM pacipeaeICHNH.



TEMATUYECKOE IINIAHUPOBAHHUE YYEBHOI'O KYPCA

«AJII'Gﬁpﬂ H Ha4dYajla MaTeMaTH4eCKOro

aHaAJIu3a»
10 KUIACC
KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontposbusie | IlpakTuyeckue
n/n NMPOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
MHoecTBa pallMOHAIBHBIX U
€HCTBUTENBHBIX YK CEN. PallMOHAIbHBIE 14 1 bubamorexa [OK
g Al https://m.edso00.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
Oynkiun U rpaguku. CTeneHs ¢ 1eIbM 6 bubmorexa [IOK
[OKa3aTesemM https://m.edsoo.ru/1568aba3
ApupmeTruecKuii KOpeHb N—01 CTETICHH. 18 1 bu6nuorexa [IOK
HppauvoHanbHbIE ypaBHEHHs U HEPABEHCTBA https://m.edsoo0.ru/1568aba3
DopMyibl TPUTOHOMETPHUH. 99 1 bubmmorexa [LIOK
Tpuronomerpuieckre ypaBHEHUS https://m.edsoo.ru/1568aba3
IlocenoBaTenbHOCTH U IPOrPECCUN 5 bubmmorexa [IOK
A porp https://m.edsoo.ru/1568aba3
[ToBTOpEHue, 0000IICHNE, CHCTEMATH3ALIUS
3HaHI/II71p - . 2 bubmuorexa [JOK
1 1 https://m.edsoo.ru/1568aba3
HroroBas koHTpopHas paboTa
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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

11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbl Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
CreneHsb ¢ palliOHATBHBIM ITOKA3aTEIIEM.
1 [TokazatenbHas ¢pynkuus. [lokazarenbHbie 12 1 bubnnorexa [IOK
i ' https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas KITUS.
2 HorapniMquCKHe Q)Y:BHHGHI/ISI u 12 bubamorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
TpuronoMeTpuueckue KU1 1 UuX
3 r pa(I)I/IKI/I T EIPOHOMGT(pIZ;{CCLIICI/IC 9 1 bubmmorexa LOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBeHCTBA
but6mmoreka [IOK
4 I1 I i 24 1
POUSBOAHAA. LIPHMCHEHIC HPOHSBOATOH https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
4
> HTCTPAT # 610 NpHMEHCEHHA o https://m.edsoo.ru/f11c4afd
. but6mmoreka [JOK
0 CHCTeMEI ypaBHEHHH 12 ! https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
7 H
ATYPATIRHEIC | HEIHIE THCIa 6 https://m.edsoo.ru/f11c4afd
I1 , 0000 ,
. OBTo?eHHe 00001IeHNe, CUCTEMAaTH3AIHS " BuGmorexa OK
SHAHHIH 2 https://m.edsoo.ru/f11c4afd
Hrorosas KOHTPOJbHas paboTa 2
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 6 0



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

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «I'eomerpus»

10 KJIACC
KonuuecrBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KonTpoabnbie | IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
bu6mmoreka [IOK
L Beezetiie b CTepeoMeTpiio 10 https://m.edso0.ru/1c209e37
5 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bu6mmoreka [IOK
[TapannenpbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepneHAUKyIAPHOCTD MPSAMBIX U 12 bu6muoreka [IOK
IJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
but6mmoreka [IOK
4 1 1
VYTibl MeXAy TPSMBIMHU U TUIOCKOCTSMH 0 htts://m.eds00.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTpaHHiH https://m.edso0.ru/1c209e37
N but6mmoreka [JOK
0 OOBEMEI MHOTOrpaHHIKOB o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUEHUs, pACCTOSIHUS U YTJIbI 3 bu6mmoreka [IOK
HTorosast KOHTpOJIbHAs paboTa 1 1 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 5 0



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

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
eI BPAieH https://m.edsoo.ru/1c209e37
bubmuorexa [IOK
2 & 5 1
OObemt Ten https://m.edso00.ru/1c209e37
bu6nuorexa [IOK
3 B 10 1
€KTOpbI U KOOPAUHATHI B IPOCTPAHCTBE httos://m.eds0o.ru/1c20937
IT
. OBTOpPEHHE, 0606HI€HI:I€, 5 BuGmorexa LIOK
CHCTEMATHSAMHA SHAHIH 1 1 https://m.edso00.ru/1c209e37
HroroBast KOHTpoOJIbHAs paboTa
OBUIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 34 3 0



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

TEMATHYECKOE INTAHUPOBAHUE YYUEBHOI'O KYPCA «BepoiTHOCTb ¥ CTATUCTHKA»

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeEM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnuyeckue (nupp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
[IpencraBnenue qaHHBIX U ONUCATENIbHAS 4 butmmoreka [IOK
CTAaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnydaifHple OTIBITHI M CITy9aitHbIC COOBITHS,
OIIBITEI ¢ PABHOBO3MOKHBIMHA 3 1 bubmorexa HOK
p https://m.edso0.ru/e0b7b0f1
AJIEMEHTAPHBIMU UCXOAMHU
Omnepanuu Haa COOBITHSIMH, CIOKEHHUE 3 but6mmoreka [IOK
BEpPOSITHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHast BEpOSTHOCTB, IEPEBO
CIIy9aifHOTO OITBITa, (hOPMYJIa TTOJTHOM 6 Bubmmorexa LIOK
i » QOPMY. . https://m.edsoo.ru/eOb7b0f1
BEPOSITHOCTH U HE3aBUCHUMOCTh COOBITUIN
DneMeHTbl KOMOMHATOPUKHA 4 bubmmorexa [OK
P https://m.eds00.ru/e0b7b0f1
Cepuu nociaenoBaTeabHBIX UCIBITAHUN 3 1 bubmorexa [OK
P A https://m.edsoo.ru/e0b7b0f1
Cry4JaiiHble BEIUYUHBI M PacIIpeaeaeHus 6 bubmorexa LOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
O06o01IeHre U cucTeMaTr3alus 3HAaHUH 2 bubmuorexa [IOK
HTorosast KOHTpOJIbHas paboTa 2 2 https://m.edsoo.ru/e0b7b0f1
OBLIEE KOJIMYECTBO HACOB I10O ITIPOTPAMME 34 2 2



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

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Marematrueckoe OXUAaHUE CITyIaiiHON bubnunorexa LIOK
1 4
BEJIMYHUHBI https://m.edsoo.ru/5fbc5dcl
5 Jucnepcus v CTaHIapTHOE OTKIOHEHUE 4 1 bubmuoteka LIOK
CIIy4allHOM BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
bubmmoreka [IOK
3 3aKoH GostbLmX HHcen 3 L https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbBIE Cl1ydaliHbIE BEITMYHUHBI 5 bubnuorexa [IOK
(pacmipeneneHwst) https://m.edsoo.ru/5fbc5dcl
bu6nmoreka LIOK
5 H 2 1
OPMAIIEHO® pacrpeAset https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpEHwME, 0606HI€HI:I€ " 17 BuGmorexa LIOK
CHCTEMATIZATITE SHATIH 2 2 https://m.edsoo.ru/5fbcsdcl
HroroBast KOHTpOJIbHAs paboTa
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 3



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

YUYEBHBIN KYPC «Aare6pa n Hauaaa MaTeMaTHIECKOT0 AHAIN32»

10 KJIACC
Kon .
IIpoBepsiemblie npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/ILHOI NPOrpaMMBbI CpeHero 001ero oopa3zoBanus
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh MOHATHAMHU: palMOHAIBHOE M ACUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOLIEHTHI
12 BeimonuaTe  apudmernueckue omepauMM ¢ palMOHAJIBHBIMH U
' JCHCTBUTEIIBHBIMU YUCIIAMU
13 BeimonHATe  NpUOMIDKEHHBIE — BBIYMCICHHS, HUCIONB3YS  IpaBUIIa
' OKpYTJIEHUS, IeNaTh NPUKUIKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh NOHATUAMM: CTENEHb C LEJIBIM TOKa3aTeleM, CTaHAapTHas
14 ¢dopma 3amucH IEHCTBUTENBHOTO YMCIA, KOPEHb HATYPaJIbHON CTETICHHU;
MCTIOJIB30BATh MOAXOSIIYI0 (OpMY 3amuch AEUCTBUTEIBHBIX YHACEN IS
peleHus MPaKTUYECKUX 337a4 U MPECTaBICHHS JaHHbBIX
OnepupoBaTh MOHATHAMU: CHHYC, KOCUHYC M TaHI'E€HC IPOU3BOJILHOIO
1.5 yIia; WCIONB30BaTh 3allMCh MPOW3BOJIBFHOIO Yria dYepe3 oOpaTHbIC
TPUTOHOMETpHUYECKHE (PYHKIHH
2 VYpaBHEHHS U HEpaBEHCTBA
OnepupoBaTh NOHATUSAMU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIO0E,
2.1 panroHanbHOE, HPpAIMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPaBHEHUE
29 BeimonusaTe mpeoOpa3oBaHUs TPUTOHOMETPHUUYECKUMX BBIPAKEHUH U
' pemaTh TPUrOHOMETPUUYECKUE YpaBHEHHUS
BeinosHaTe npeoOpa3oBaHus LENbIX, PAUOHAIBHBIX U UPPALMOHAIBHBIX
2.3 BHIDQKEHUI W pelaTh OCHOBHBIC THITBI IIENBIX, PAlMOHAIBHBIX H
UppanoHaIbHBIX YPaBHEHUI U HEPABEHCTB
94 [TpuMeHATh ypaBHEHUs M HEpaBEHCTBA Ul PEIICHUs MaTeMaTHYECKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3In4YHbIX 00JIacTel HAyKU M peaibHOM >KU3HU
MogenupoBaTh pealbHbIe CHUTYyallud Ha SI3bIKE aiureOpbl, COCTaBIATH
2.5 BBIpA)KEHUS, YPABHEHHUS, HEPABEHCTBA I10 YCIOBUIO 33/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEH C MCIIOJIb30BaHUEM arrapara ajreopbl
3 OyHKIMYU U TpaduKu
OnepupoBarth TOHATHAMHU: (QYHKIHUSA, CIIOCOOBI 3amaHus (yHKIHH,
3.1 o0lacTh OmpeneNieHHss M MHOXECTBO 3HAueHU (QyHKIMH, Tpadux

(GyHKLMH, B3aUMHO 0OpaTHbBIE (PYHKITUH




OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (PYHKUUU, HYIH

32 (GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBaTh rpaduku GyHKIMN A pEHICHUs] ypaBHEHUI
3.4 Ctpouts u uyHuTaTh Tpaduku IUHEHHOW GYHKIUH, KBaJAPATUIHOMN
' GbyHKIMH, CTeNeHHON (QYHKIUH C LIEeJIbIM [T0Ka3aTeaeM
Ucnonp3oBath rpaduku GyHKIMA IS HCCIECIOBAHMS TIPOILIECCOB U
35 3aBUCHMOCTEH TpH pElICHUH 33734y W3 JIPYrUX Y4eOHBIX MPEIMETOB U
' peaNbHOM  JKWM3HM, BBIpaXarh (OpMynTamMH 3aBUCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hauana matematuueckoro aHanusa
41 OnepupoBaTh TOHSATUSMU: TOCIEIOBATEIBHOCTD, apudmeTnyeckas Hu
' r€OMETPUUYECKAsI IPOrPECCUU
OnepupoBaTh MNOHATUSAMU: OECKOHEYHO YOBIBAIOIAsi TeOMETpUYECcKast
4.2 mporpeccusi, CcyMma OECKOHEYHO  YyOBIBAIOIMICH TIe€OMETPUUYECKOU
MIPOTPECCUU
4.3 3a/maBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonb30BaTh CBOMCTBAa IOCIEAOBATEIBHOCTEH M MPOrPECcCUid IS
' pelIeHus: peasibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5) MHo>xecTBa U JIOTHKa
5.1 OmnepupoBaTh MOHITUSIMH: MHOECTBO, OTIEpAIK HaJl MHOXKECTBAMHU
Hcnonp30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapaT Uil ONUCAHMS
5.2 pEaNBHBIX TIPOIECCOB W SBJICHWA, TPU PEIMICHUH 3aJad W3 JPYruX
Y4eOHBIX MMPEIMETOB
53 OnepupoBaTh  MOHATUSMHU:  ONpENEJeHHE, TeopeMa, CIEACTBUE,
JTIOKa3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTeIbLHON MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCIICHUS
OnepupoBaTh MOHATHSAMHU: HATypaJlbHOE, 1LI€JI0€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JIEJIMMOCTH UEJbIX YHUCEN, Pa3I0KEHHWE YHCiIa Ha MPOCThIE
MHOKHTEIIU JJIs1 peIIeHUs 3a71a4
1.2 OnepupoBath MOHATHEM: CTENIEHB C PAIMOHATLHBIM MTOKa3aTeIeM
13 OnepupoBaTh  MOHATHUSAMU: JorapudM  4YuClIa, JECATHYHBIE U
' HaTypalbHbIe JOrapru(Msl
2 YpaBHeHUs 1 HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBA CTENMEHU MJA NPeoOpa3oBaHUsl BHIPAKCHHIA,




OIICpHUPOBATH IMOHATHAMU: IIOKA3aTCJIbHOC YPAaBHCHUEC W HEPABCHCTBO,
peiiaTb OCHOBHBIC THIIBI ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ H HCPAaBCHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAXKECHUN, COAEPIKAIIMX JIOTapu(MBL;
OIIEepUPOBAThH MOHATHAMM: JOrapu(pMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JJOrapu(MHUUECKUX YPaBHEHUN U HEPABEHCTB

2.3

Haxonuts penieHuss npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh MNOHATUSAMHU: CHUCTEMA JIMHEMHBIX YpaBHEHMM M €€
pelIeHue; UCIOoNb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHWM Il PELICHUS
IIPAKTUYECKUX 3a7a4

2.5

Haxomute pemeHns  OpoCTEWIIMX  CHCTEM M COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHUM U HEPABEHCTB

2.6

MogenupoBaTh peajibHble CHUTYallMM Ha S3bIKe aireOpbl, COCTABIATH
BBIPA)KEHUsI, YPABHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCJIOBHIO 3aJayH,
UCCIIEIOBAaTh IIOCTPOEHHBIE MOJEIN C MCIIOJb30BaHMEM alrmapara
anreopsl

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh TOHATHAMHU: TEpPHOAWYECKas (DYHKIMSA, TPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (DYHKIIHH, HAUOOJbINEE H
HAMMCHBIIICC 3HAUYCHUA q)yHKIII/II/I Ha MPOMCEIKYTKE, MCIIOJIB30BAThL UX IJIA
ucclneoBanus (pyHKIUH, 331aHHOH TpaduKoM

3.2

OnepupoBaTh MOHATUSIMU: TpapUKH ITOKa3aTeIbHON, JIOrapupMUUIECKOM 1
TPUTOHOMETPUYECKUX (YHKLIUH; H300pakaTh HX Ha KOOPAMHATHOM
IUIOCKOCTHU U UCTIOJIb30BATH JIJIsl PEILICHUS] YpaBHEHUI 1 HEPABEHCTB

3.3

N3o0paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpauKH JTHHEHHBIX
YPaBHEHUN M HCIOIB30BaThb MX IS PELICHUSA CUCTEMBl JIMHEWHBIX
ypaBHEHUI

3.4

Ucnonp3oBathk rpaduku (QyHKIUN UIsI UCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEH U3 IPYrUX yUSOHBIX TUCIUTUTHH

Hauama MaTemaTuueckoro aHaimsa

4.1

OnepupoBaTh TMOHATHSAMM: HeNpepblBHAas (QYHKUUSA, POU3BOIHAS
(yHKLIMY; HCHOJB30BATH I'EOMETPUYECKMH U (DU3MUYECKUH CMBICI
IIPOU3BOAHOM VISl PELICHUS 3a1a4

4.2

HaxoguTh mpou3BOJHBIE  AJIEMEHTApHBIX  (DYHKUMN, BBIYUCIATH
MPOU3BOHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO () YHKIIHIA

4.3

Hcnonp3oBaTh MpOU3BOJAHYIO JJIi  MCCIEAOBaHHUA (PYHKIMHM Ha
MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHATh PE3YyJIbTaThl UCCIAEAOBAHUS K
MOCTPOEHHIO rPpahUKOB

4.4

Hcnonp3oBaTh MMPOU3BOAHYIO U HAXOXACHUA HAWIIYYIICTO PCHICHUS B
IPUKIAAHBIX, B TOM YHCJIC COLIMAJIBHO-OKOHOMUYCCKUX, 3a1adax

4.5

OnepupoBaTh MNOHATUSAMU: IE€PBOOOpa3Hass W HHTErpajig; IOHHUMATh
reoMeTpUYecKUi U (PU3NUECKUI CMBICT UHTETpaja




4.6

Haxomute TmiepBOOOpa3HbIC 3JIEMEHTApHBIX  (QYHKIUH, BBIYHCIISATH
uHTerpai o ¢popmyne Herorona — JleriGuura

4.7

Pemrate IMPUKJIAAHBIC 3aJa4i, B TOM YUCJIC COLUMNAJIbHO-3KOHOMHUYCCKOTO
n (1)I/I3I/I‘IGCKOI‘O XapakTepa, CpeaACTBaAMU MaTEMATUUCCKOT'O aHAJIN3a

YUYEBHBIA KYPC «IeomeTpus»

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHHS] OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTeIbHOIl MPOrpaMMbI CpeHero 0d1ero 06pa3oBaHus
pe3yJibTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIEJCTBHUS U3 HUX MPHU PELICHUN
' reOMEeTPUYECKUX 3aa4
73 OnepupoBaTh MOHATHAMH: MAPALICIBHOCTE M MEPHEHAUKYIIPHOCTH
' OPSMBIX U IUIOCKOCTEH
74 KnaccuduuupoBath B3auMHOE pacrloiOXeHUE MPSIMBIX M IUIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yroj, TPaHU ABYI'PAHHOTO YIJia,
7.5 pedpo ABYIpaHHOTO yIiia, TUHEHHBINA Yo ABYIPAHHOTO yIJia, rpajycHast
Mepa ABYTPAHHOTO YTiia
76 OnepupoBaTh MOHATHUSAMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABHJIbHBIN MHOTOTpaHHUK
77 Pacnio3HaBaTh OCHOBHBIC BHBI MHOTOTPAHHUKOB (IMpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN TTapaieenumne;, Kyo)
KnaccuduuupoBaTtb  MHOTOrpaHHMKH, BBIOMpass  OCHOBaHUS  JUIs
78 kinaccupukanud  (BBINYKIbIE W HEBBINYKJIBIE  MHOTOTPAaHHUKU,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBL,
napasuiesIeuIne/1bl)
79 OnepupoBatb MOHSATUSMHU: CeKyIas IUIOCKOCTH, ceueHue
' MHOT'OI'PaHHUKOB
710 OOBACHATh NPUHLUIBI  TOCTPOEHUS  CEYEHUH  MHOTOIPAHHUKOB,
' UCIIOJIB3Ysl METO]I CJIE/IOB
CtpouTh cedeHUs MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:
BHJI CBEpPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOXKIEHHE TEOMETPHUECKUX BEIWYHMH IO 00pa3mam
712 WIA aJITOPUTMaM, HPUMEHSST M3BECTHBIC AHAIUTHYECKHE METOABI IpHU

pemieH CTAHAAPTHBIX MATCMATUUCCKHUX 3aJa4 Ha  BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOUKaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKH IO




IIJIOCKOCTH, MEXKAY CKPCIIUBAOIUMUCS ITPAMBIMHA

7.13

Pemate 3a1aun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIMUMH O 00Opa3laM
WM aJrOpuTMaM, MPUMEHSSI W3BECTHBIC AHAJIMTHUYECKUE METOIbl MpHU
pEIIeHUH CTaHAAPTHBIX MaTEMaTHYECKHX 3a/lad Ha BBIUKCIICHHE YTJIOB
MEXIY CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXAY HPSIMOW U IMJIOCKOCTHIO,
MEXy IJIOCKOCTSIMU, JBYTPAHHBIX YTIIOB

7.14

Boruucisate 00bEMBI M IJIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHneM GOpMYI, BEIUUCIATH COOTHOIIECHUS
MEXKIY IUIOLIAIMU MIOBEPXHOCTEH, o0béMamMu 0JTI00HBIX
MHOT'OTPaHHUKOB

7.15

OnepupoBaTh MOHSATUSMH: CUMMETPHsI B NPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PHUTYPBHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBATh M WHTEPIPETUPOBATh HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, NpPEeACTaBICHHYIO Ha
YyepTexax U pUCyHKax

7.17

[TpumensTs reomeTpudeckue (GakThl AT PEIICHUS CTEPEOMETPHUCCKUX
3a/a4, MpPEaNoJIararoliuX HECKOJIbKO IIAroB pELIEHUs, €CIH YCIOBHUS
IIPUMEHEHMS 33aJ]aHbl B IBHOH (opme

7.18

[IpumensATh npocTEHIIME NPOrpaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

7.19

7.20

HpI/IBOIII/ITB MMPpUMEPBI MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U
KHU3HH, PACIIO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

[TpumeHsITh MoTydeHHbIe 3HAHHUS HA TIPAKTUKE: aHATTU3UPOBATh pealbHbIE
CHUTyalluh W TPUMEHATh M3YYCHHbIC NOHATHS B TIPOLIECCE IOUCKA
pelieHus MaTeMaTHYECKH chopMyIupOBaHHOMN poOJIeMBbl,
MOJIETUPOBATh PealbHBbIE CUTYallMd Ha SI3BIKE T€OMETPHUH, MCCIIEIOBAThH
MOCTPOEHHBIE MOJIENN C HCIOJIb30BAaHHEM T'€OMETPHUCCKHX MOHITUH H
TEopeM, ammapara ajareOphl, penaTh MPaKTHYECKUE 3a]auH, CBSI3aHHBIC C
HaXOXKJICHUEM T€OMETPUYECKUX BEJINYHH

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus

6

I'eomeTpus

6.1

OnepupoBaTh NOHATUAMU: HWIMHIPUYECKass HOBEPXHOCTh, 00pa3yloIiye
LWIMHAPUYECKOM MOBEPXHOCTH, LMWIMHIpP, KOHUYECKas MOBEPXHOCTb,
oOpa3ylomye KOHMYECKOH  MOBEpPXHOCTH, KOHYyC, cdepuueckas
MOBEPXHOCTH

6.2

Pacnio3naBatk Tena BpalieHus (LMIMHAP, KOHYC, cdepa u 1map)

6.3

OOBACHATH CIIOCOOBI TIOJYUYCHHUS TEJT BpAIICHUS




6.4

Krnaccugunuposats B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH

6.5

OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTa,
BBICOTAa CETMEHTA, IIAPOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CIIOS, BBICOTA
IIapOBOTO CJI0s, IIAPOBOM CEKTOP

6.6

Boruncnsate 00bEMBI M IJIOIIAAM IOBEPXHOCTEW TeN BpallCHHS,
TEOMETPUUECKHUX TEJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh NOHATHSAMU: MHOTOTPAHHUK, BIHCAaHHBIM B chepy u
OIIMCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WM TEJIO
BpallcHUA

6.8

BBIYHCIATE COOTHONIICHHS MEXIY IUIOMIQJSIMH  ITOBEPXHOCTCH |
00BpEMaMHU TTOTOOHBIX TEN

6.9

N300paxkaTh n3ydaemble QUIYpbl OT PYKH U C IMPUMEHEHUEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BeImonHATE (BBIHOCHBIE) IIIOCKHE YEPTEXKHW U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHHU3Y; CTPOHTH CEUYCHHUS Tel
BpaILCHUS

6.11

W3Bnekatb, MHTEpPHpPETUPOBATH M MPEOOPa3OBHIBATH HWH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (GUTypax, Mpe/ICTaBICHHYIO Ha
YepTekKax U PUCYHKaX

6.12

[TpumensTh TeoMeTpuyeckrue (GakThl A PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, TMPEANOaraloliuX HECKOIbKO INAaroB pPEIICHUs, €CIH YCIOBHS
NPUMEHEHHUS 3a/laHbl B ABHOU dopMme

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMOTHATE ACHCTBUSI CIIOKEHHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMHU CBOWCTBAMU OHHU
o0J1amaroT

6.15

[IpumeHsTH paBUIIO Napajuleenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHAMH: JAEKapTOBBl KOOPIMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yroJl MEXAY BEKTOpaMH, CKaJsIpHOE IPOU3BEIEHUE BEKTOPOB,
KOJUIMHEapHbIE U KOMILIAHAPHBIC BEKTOPHI

6.17

Haxoauth cyMMy BEKTOpOB M IPOU3BEACHHME BEKTOpA Ha YUCIO, YroJl
MEXy BEKTOpaMH, CKaJIIPHOE IIPOU3BEJIEHUE, PACKIIAIbIBaTh BEKTOP I10
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

BallaBaTB IJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemwate mpocredimue TeOMETpUYECKHE 3aJayd  Ha I[IPUMEHEHHE
BEKTOPHO-KOOPAUHATHOI'O METO1A

6.20

Pemate 3aa4u Ha A0Kas3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIICHUN M
HaXO0XIACHUC IT'COMCTPHUYCCKUX BCIUYHH I1O o6pa3uaM W aJIroputMam,
IMPUMCHSAA HU3BCCTHBIC METOIBI npu pPCIICHNN CTaHJAapPTHBIX
MaTCMaTHYCCKHUX 3a1a4




6.21

[IpumensaTy mnpocreiiive MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHHKAI[MIOHHbIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4

6.22

[IpuBoauTE NpUMEPBH MATEMAaTUYECKUX 3aKOHOMEPHOCTEUW B NPUPOLE U
KU3HH, PAaCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE

6.23

[lpuMeHsTh TONlyYEHHBIE 3HAHHMA HA TIPAKTHKE: AaHaJM3UPOBATH
peabHble CHUTYallid ¥ TPHMEHSTh W3YYCHHBIC TOHSATHS B TIPOIECCE
NOMCKA pEIICHUS MaTeMaTUYecKH C(HOpMYITHMPOBAHHOW TMPOOIIEMBI,
MOJICIMPOBATh pPeajbHbIE CUTYallUH Ha A3BIKE T'€OMETPUH, UCCIIET0BATH
IIOCTPOCHHBIC MOJICIIH C HCIIOJIb30BAHHEM T'€OMETPHUCCKUX MOHSATHH U
TEopeM, armapara alreOpbl, perarh MPaKTUIeCKHe 3a/1a4M, CBSI3aHHBIC C
HaXO0XKJCHHEM T€OMETPHUCCKUX BEITHINH

YUYEBHBIA KYPC «BeposiTHOCTb H CTaTHCTHKA»

10 KUIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbl CpeIHero 001ero o0pa3oBaHus
pe3yJibTara
6 Teopust BepoATHOCTEN U CTATUCTUKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
OnepupoBarth TMOHATUSMHU: CpelHEEe apumeTHdecKkoe, MeauaHa,
6.2 HauOoJblllee, HAaWMEHbIIEe 3HAYCHHE, pa3MaX MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh TOHATHAMHU: CIYYalHBIA OKCHEPUMEHT (OMBIT) U
ClIy4aiiHO€ COOBITHE, DJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIN HCXOJ)
6.3 CIIyYailHOTO  OMBITA;  HAXOAWTh  BEPOSTHOCTH B  ONBITAX C
PaBHOBO3MOXKHBIMU CIy4YailHBIMU COOBITHSIMHU, HAXOJIUTh U CPABHHUBATH
BEPOSITHOCTH COOBITHI B MU3yYEHHBIX CITy4alHBIX IKCIIEPUMEHTAX
Haxoauts u ¢opMynupoBath COOBITHS: IepeceueHue U oObeAMHEHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTUBOIIOJIIOKHOE JIaHHOMY COOBITHIO;
' MONIb30BaThCs  JUarpaMMamMu  Oinepa u  QOpMyIoll  ClIOXKEeHUS
BEPOATHOCTEH MPH PEIICHUU 3324
6.5 OnepupoBaTh TMOHATUSIMHU: YCJIOBHAs BEpPOSITHOCTh, HE3aBHUCHMBbIE




COOBITHS; HAXOAUTh BEPOSTHOCTH C MOMOIIBIO MPaBUJIa YMHOXKEHUS, C
MIOMOMUIBIO JIepeBa CIIy4allHOTO OIbITa

6.6 [TpuMeHATh KOMOMHATOPHOE TPABHIIO YMHOKEHUS TIPH PEIICHUN 33124
OnepupoBath MOHATUAMU: UCHBITAHNUE, HE3aBUCUMbIE UCIIBITAHUS, CEpUs
6.7 UCIBITAHUH, yCIIeX U HeY/Aaua; HAXOJUTh BEPOSTHOCTU COOBITHII B cepuu
' HE3aBUCHUMBIX HUCIBITAHUN 70 TIEPBOTO ycCreXa, HaXOAUTh BEPOSTHOCTH
coObITUH B cepuu ucnbiTanuii beprymium
6.8 OnepupoBarh MNOHATUSIMU: CJy4yallHas BEJIWYMHA, paclpenesieHue
' BEpPOSITHOCTEH, 1UarpaMmma pacupeaeacHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI OCBOCHUS OCHOBHOM
MPOBEPSAEMOr0 .
0o0pa3oBaTeJIbHON NMPOrPaMMBbI CpeIHero 001ero o0pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHBaTh BEpPOSITHOCTH 3HAUYEHUW CIy9allHOW BEJIMYMHBI 110
' pacnpenesieHUIO WK € MOMOIIBIO AUarpamMm
OnepupoBath MOHATHEM MaTEMaTUYECKOTO OXXHMJIaHWS, TMPUBOJIUTH
59 MpUMEpPbl  TOrO0, KaK MPUMEHSETCS MAaTeMaTH4YEeCKOE  OXKHIAHHE
' CIIy4allHOM BEJMYMHBI, HAXOAUTh MAaTEMAaTHUYECKOE OXHUJAHHE IO
JIAHHOMY PacCIIpeICIICHUIO
5.3 HmeTs mpecTaBieHre 0 3aKOHE OOJBIINX YUCET
5.4 Nmets npeacraBiaeHne 0 HOPMaJIbHOM paclpeiesieHUN




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

YUYEBHBIA KYPC «Asre6pa 1 Haua/ia MATeMaTHYECKOI0 AHAIH32)

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Hucna 1 BBIYUCICHUS
Pamyonanenbple  unciaa. OOBIKHOBEHHbIE M JIECSATUYHBIE JIPOOM, MPOLCHTHI,
OecKOHEeuHble  MepuoAuuecKkue  Apodu.  Apudmernueckue  omepamuu ¢
11 palMOHAIBHBIMU YHUCIIAMH, NIPE0OpPa30BaHUS YUCIIOBBIX BbIpaxkeHui. [IpuMeHeHue
npobell W MPOIEHTOB JJIsl PEHICHUs] NMPUKIAJHBIX 3a7ad W3 Pa3IMYHBIX OTpaciiei
3HaHUH U pEAIbHOM )KU3HU
JeiictButenpHble  yMciaa.  PanuoHanmbHble M MppalMOHANbHBIE — YHCIIA.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMM uYMciaaMH. [IpuOiamkéHHbIE
BBIYUCIICHUSI, TPABUJIA OKPYTIICHHS, TIPUKUIKA U OIIEHKA PE3yJIbTaTa BEIYUCIICHUI
Crenenp ¢ menbiM TokaszareneM. CrtaHmapTHas (Gopma 3amucH JeHCTBUTENHEHOTO
13 yucina. Vcnonb3oBanue moaxofsiei Gopmbl 3alMCH ACHCTBUTEIbHBIX YHCEN IS
peleHus MPaKTUYECKUX 3a7ay U MPEJCTABICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JlefcTBUs ¢ apupMeTHUECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC W TaHT€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAaHT'€HC YHCIIOBOT'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxxzecTBa ¥ TOXKAECTBEHHBIE MPE0Opa30BaHUS
99 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPa)KEHUI. OcHoBHBIE
' TPUTrOHOMETpHUUYECKUE (POPMYIIBI
53 VYpaBHEHHE, KOpPeHb ypaBHEHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. MeTon
MHTEPBAJIOB
2.4 Perienue nensx U 1poOHO-pAllMOHAIBHBIX YPaBHEHHUH U HEPABEHCTB
2.5 Pemenue npparoHaabHBIX YpaBHEHUH U HEPABEHCTB
2.6 Pemenuie TpUroHOMeTpUUECKUX YpaBHEHHM
97 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUIO MaTeMaTHYECKUX 3aJa4 U 3a1a4
' U3 Pa3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON XKU3HU
3 OyHKIMYU U Tpaduru
31 @ynkus, crocoObl 3amanus pyskmuu. 'paduk ¢ynkumu. B3ammno oOparHbie
' GyHKIUH
3.9 OOnactp ompezneraeHUs W MHOXECTBO 3HaueHuil ¢yHkuuu. Hymu ¢yHkuumn.
' [TpomekyTKH 3HaKOIOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUH
33 Crenennasi (yHKUOMS C HAaTypaJbHBIM W IIeNbIM Toka3aTteneMm. EE cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpauk KOpHS N-Oi CTeNeHN




3.4 Tpuronomerpuueckas OKpPY>KHOCTb, OMNpENEICHUE TPUTOHOMETPUUECKUX (PYHKIUN
' YHCIIOBOIO apryMEHTa
4 Hauana maTemaTnueckoro aHainusa
41 [TocnenoBatenbHOCTH, CHOCOOBI 3aJaHUs TOCIEAOBaTEIbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEILHOCTH
ApudmeTtnueckass M TeoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaroIas
4.9 reomeTpuueckas mporpeccusi. Cymma OecKOHEUHO YOBIBAarOIIEH T'€OMETPHUYECKON
' nporpeccun. PopMmyna CIOXHBIX MNPOLEHTOB. Mcnonab30BaHME MPOrpeccUM AJis
pEelIeHUs peallbHBIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHuoxecTBO, omnepanuu Haja MHOXecTBamH. Jluarpammbr Dilnnepa — Benna.
5.1 [IpuMeHeHrne TEeOPEeTUKO-MHOKECTBEHHOTO ammapara s OMUCAaHUS PealbHBIX
MIPOLIECCOB U ABIICHUH, PU PEUICHUH 3a/1a4 U3 IPYrUX Y4eOHBIX MPEAMETOB
5.2 Omnpenenenne, Teopema, CIeACTBUE, J0Ka3aTeILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS
1 Hucna v BBIYUCICHUS
1.1 Hatypanbabie u nemnsie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT
1.2 Creness ¢ palMOHAIBHBIM MOKa3aTeneM. CBOKCTBA CTENIEHU
1.3 Jlorapudwm uucna. JlecsTuyHble U HATYpaIbHBIE JOrapUpMbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBanHue BRIpaXEHUH, COIEPKAIIMX JTOTaPUPMBbI
59 [IpeoOpa3oBaHue BbIpaKEHUI, COepKAIUX CTENIEHHU C PallMOHATIbHBIM
' HOKa3aTeaeM
2.3 [Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA
25 Jlorapudmudeckue ypaBHEHHS U HEpAaBEHCTBA
26 Cucrtembl JNMHEHHBIX ypaBHEHHMH. PellleHne MNPUKIAIHBIX 3a/Jady C I[OMOMIbIO
' CHUCTEMBI JINHEHHBIX YpaBHECHUHN
2.7 CucreMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
98 [Ipumenenue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3aa4
' W 3a7a4 U3 pa3INYHbIX 00JacTel HayKHu U peaslbHOM KU3HU
3 OyHKIMY U Tpaduku
Oyukuuda. llepuonnueckune @ynkuuu. IIpomMexxyTKH MOHOTOHHOCTH (YHKIIMH.
3.1 MakcuMymbl U MUHUMYMBI (yHKuu. HauOonblliee W HaWMEHbIEe 3HAYCHHE
(GYHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U rpaduKu
3.3 ITokazarenbHas u norapudmudeckas GyHKINH, UX CBOMCTBA U rpaduKu




3.4

HcnonpzoBanue rpadukoB GyHKIUHN 1715 pelIeHUs] YpaBHEHUM U TMHEHHBIX CUCTEM

Ucnonb3oBanne rpaduxoB  (QyHKIUE I8 HWCCIEOOBAHUS  MPOIECCOB U

3.5 3aBHCUMOCTEH, KOTOphIE BO3HMKAIOT NPH PEIICHHM 33Jad U3 JAPYrHX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HU
4 Hauana maTemMaTuueckoro aHaiusa
4.1 HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JIJIsl PELICHUS] HEPABEHCTB
4.2 [MpousBoaHas Gpynkuun. ['eomeTprueckuii 1 GU3NIECKHIA CMBICI TPOU3BOTHOM
43 [IpousBoaHble 31eMeHTapHbBIX (yHKUMHA. DOpMysabl HAXOXKIEHUS ITPOU3BOIHON
' CYMMBI, IPOU3BEJIEHUS U YaCTHOTO (DYHKIIUI
[IpumeHeHre NpPOU3BOAHONM K HCCIENOBAaHUIO (QYHKIMA HAa MOHOTOHHOCTh H
4.4 SKCTpeMyMbl. HaxoskjeHne HauOoNbIIero ¥ HaMMEHBIIEro 3HaueHUs: (YHKIMU Ha
OTpe3Ke
IIpumeHeHne MPOM3BOAHOM A1 HAX0XKJEHUS HAWTYULIEero pelieHus B MPUKIAJHbIX
4.5 3ajayax, JJI ONpEJeNIeHUsT CKOPOCTH Ipoliecca, 3aJaHHOro (QOopMysoN WM
rpadukom
4.6 IlepoobOpazHas. Tabnuma nepBooOpa3HbIX
4.7 Hurerpain, ero reomMmerpudeckuii M pu3nyeckuii CMbICH. BerdnciieHre nHTerpaia mo

dbopmyne Herotona — JleliOnuria

YUYEBHBIA KYPC «IeomeTpus»

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

7

I'eomerpus

7.1

OcCHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatue 00  aKCMOMATHMYECKOM  TIOCTPOEHUH  CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

7.2

B3auMHOe  pacnosnoxeHue INpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOLIUECH,
napajuleJIbHbIE W CKpeluBaromuecs mpsMmble. llapamnensHocTs NpsAMBIX U
IUIOCKOCTEH B INPOCTPAHCTBE: MapajUICJIbHbIE NpsAMbIE B  IPOCTPAHCTBE,
MapaJuIeIbHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh IPSIMOM U IUIOCKOCTH. YTJIBI €
COHANPABJICHHBIMA CTOPOHAaMH, YIrOJd MEXAy MNpsAMbIMM B IIPOCTPAHCTBE.
IlapajuienpHOCTB IUIOCKOCTEH: MapallIesIbHbIE IIJIOCKOCTH, CBOMCTBA ITapaJuICIbHbIX
iockocteil. Ilpocreiiine mpocTpaHCTBEHHBIE (UIYpbhl Ha IUIOCKOCTH: TETPAdp,
KyO, mapaJuienenumnes, NocTpOeHHe CeUEeHUM

7.3

[lepneHAUKYISIPHOCTh MPSAMOW H IUIOCKOCTH: TEPIECHIUKYJSPHBIE TPsIMbIE B
MIPOCTPAHCTBE, MPSMbIE TapAJICIbHbIC U IEPIEHIUKYIISIPHBIE K MIIOCKOCTH, MMPU3HAK
NEPIEeHIUKYIIPHOCTH NPSIMOU U IIIOCKOCTH, TEOpEMa O MPSAMOU MepreHANKYIIPHON
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yrojd MEXIy TMpsSMOM M IJIOCKOCTHIO,




7.4

JIByTpaHHbIA yTOJ, JMHEWHBIA YroJ JByrpaHHoro yria. llepneHauxkynsp wu
HAKJIOHHbBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOU J0
TUIOCKOCTH, MPOCKIHsI (PUTYyphl HA TUIOCKOCTh. [lepmeHIuKYISIpHOCTD TIIOCKOCTEH:
NMpPU3HAK  MEpPIEeHAUKYIIPHOCTH  JBYX  IUlockocted. Teopema o  Tpéx
NEePIeHINKYIsIpax

[ToHsiTHE MHOTOTpAaHHHMKA, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHKA, BBITYKJIBIC U
HEBBIMTYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: N-yrosbHas
npu3Ma, TPaHU M OCHOBAHUS TPHU3MBI, TpsMasi ¥ HAKJIOHHAS TPU3MBI, OOKOBas U
MOJIHASI TOBEPXHOCTH NMpu3Mbl. [lapamienenunen, npsMOyroibHbINA Mapasiesienuie
u ero cBoiictBa. [lupamuna: N-yroiapHas nupamMuaa, rpaHd U OCHOBAHUE MHUPAMHUIBL,
OOKOBasi M TOJIHAS TMOBEPXHOCTh MUPAMUIBI, TIPABWIbHAS M YCCUEHHAS] MUPAMHUIA.
DJIeMEeHThl TpU3Mbl W TUpamMuibl. [IpaBUSIbHBIE MHOTOTPaHHUKH: TIOHSTHE
MPaBUJIBHOTO MHOIOTpaHHUKA, IpPaBUIIbHAs NpU3Ma M MpaBWIbHAS NUpaMuia,
MpaBUJIbHAS TPEYroJibHAS MUpPaMUIa U MPAaBHIBHBINA TeTpadap, kyo. [IpeacraBnenue
O TPaBWJIbHBIX MHOTOIPAHHUKAX: OKTad’Jp, AoAeKa’ap U uKocadapyrue CeueHus
MIPU3MBI U TUPAMUJIBI

7.5

7.6

CummeTpusi B TPOCTPAHCTBE: CHUMMETpPUS OTHOCHUTEIIBHO TOYKH, MPAMOH,
IJIOCKOCTH. DJIEMEHTbl CAMMETPUU B MMHUPAMHUJIAX, MMapajlieNeuIeax, MPaBUIbHbIX
MHOT'OI'paHHUKaX

Beluuciienue 31€MEHTOB MHOTIOIpaHHHMKOB: pEéOpa, auaroHanu, yrisl. Ilnomans
OOKOBOW TOBEPXHOCTH U TIOJHOW TOBEPXHOCTH TIPSAMOW MPHU3MBI, IUIOMIA/Ib
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsIMOM mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM INHpaMHUAbI, TEOpeMa O IUIOLaan
yceu€HHoll nupamupl. [lonstue 06 06béme. O0bEM UpPaMUIbL, TPU3MBbI

7.7

ITonoOuble Tena B mpoctpaHcTBe. COOTHOIIEHUS MEKIY TUIOMIAISIMU TIOBEPXHOCTEH,
00bEMaMU MOT0OHBIX TET

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT co/iepP:KaHUs

6

I'eomerpus

6.1

[ununaapuueckasi MOBEPXHOCTb, 00pa3yrolne HUINHIPHIYECKONH MOBEPXHOCTH, OCh
[MWIAHIPUYECKONH TOBEpXHOCTH. [IMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTH,
oOpa3yroinas 1 0ch, TUIOMIAlb OOKOBOH U MOJHOM MTOBEPXHOCTH

6.2

Konunueckasi HoBepXHOCTh, 00pa3yromre KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKkoi mnoBepxHocTH. KoHyc: ocHOBaHME W BeplIMHA, o0Opa3yollas U OCh,
oAb OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBINH KOHYC: 0oOpasyromue u
BbICOTA, OCHOBAHUA U OokoBas MMOBCPXHOCTH

6.3

Ccdepa u map: ueHtp, paguyc, AMaMmerp, oAb MOBEPXHOCTH chephl. B3aumuoe
pacnosio)xeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIoImaib

cdepsl

6.4

N300paxeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BEpTka muImHApa U KOHyca




6.5

KoMOunanuu Tten BpamieHHs M MHOTOTPAHHMKOB. MHOTOrpaHHUK, ONUCAHHBIN
okoJio chepsl, cdepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonsitue 00 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TMapajiesienunena u ciaeactBus w3 He€. OObEM IMIMHIpA,
koHyca. O0BEM mapa u mwionaab chepsl

6.7

[lomoGubie Tema B mpoctpancTBe. COOTHOIIECHUS  MEXAY  IUIOMIAASMU
MOBEPXHOCTEH, 00BbEMaMH OJOOHBIX TEIT

6.8

Cevennss mmMaMHIpa (MapajuleIbHO M NEPHEHIUKYISPHO OCH), CEUYECHUS KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/AIIEe Yepe3 BEPIIMHY), CEUSHUS 11apa

6.9

Bextop Ha miockoctd u B mpoctpaHcTBe. ClIOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKkTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mnapannenenunena. Pemenue 3amay, CBA3aHHBIX €
IPUMEHEHHUEM ITPaBWJI JENCTBUM C BEKTOPAMHU

6.10

[IpsimoyronbHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTopa.
[IpocTeiiimne 3amauM B KOOpAMHATax. YTron Mexay Bekropamu. CkansipHoe
IIPOU3BE/ICHUE BEKTOPOB. BbIUunCiIeHHE YIVIOB MEXIY NPSAMBIMU U IIOCKOCTSMHU.
KoopayuHaTHO-BEKTOPHBIN METOJ TP PELIEHUH T€OMETPUUECKHX 3a1a4

YUYEBHBIN KYPC «BepoSiITHOCTb H CTATHCTHKA»

10 KVIACC
IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
Kon
6 Teopus BEpOSITHOCTEN U CTATUCTUKA
[lpencraBnenne naHHBIX C ToMompio Tabmum u  jguarpamm.  CpemHee
6.1 apudmernueckoe, MenuaHa, HawOoyblliee W HAWMMEHbBIIEE 3HAYCHUS, pa3Max,
JUCTIEpCHS U CTaHAAPTHOE OTKIOHEHHUE YMCIIOBBIX HAOOPOB
CrnydaiiHple DKCIIEPUMEHTHI (OMBITBI) M CIy4alHBIE COOBITHS. OJIEeMEHTapHbBIC
coObITus (MCXO/bI). BeposTHOCTH cilydallHOTO COOBITHSA. BIHM30CTH YACTOTHI U
6.2 BEPOSTHOCTH cOObITHNA. CiydaifHbIE OIBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObiTHsIMH.  BeposiTHOCTHM ~ COOBITHMI B ONBITaX C  PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepanuu HajJ COOBITHSMM: IIepeceueHHe, OOBEAMHEHHE, IPOTUBOIOJIOKHBIE
coObITHs. [lnarpammel Ditnepa. @opmyiia CIOKEHHs BEPOATHOCTEH
6.4 YcnoBHas BEpOATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO  Ciay4alHOro
' skcnepumenTta. Gopmyna nosHoi BeposTHOCTH. He3aBucuMblie coObITHS
6.5 Komb6unaropuoe mpaBwio ymHoxeHus. IlepectaHoBku u ¢akrtopuan. Ywucio
' couetanuil. Tpeyronbuuk [lackansa. @opmysna OnHoma HeroToHa
bunapHplii ciy4yaliHbId ONBIT (MCHBITAHME), ycmexXx W Heyaada. HesaBucumbie
6.6 ucneltanus. Cepusi HE3aBUCHMBIX HCHBITaHUM 10 nepBoro ycmexa. Cepus

HE3aBUCHUMBIX HCTbITaHNN bepHyn




6.7

Cnyuvaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTeN. /(uarpamMmma pacnpeneneHus.
[Ipumeps! pacnpeeneHuii, B TOM YHCiie TeOMETPUYECKOe U OMHOMUAIbHOE

11 KJIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucioBble XapaKTEPUCTUKH CIy4alHbIX BEJIMYMH: MATEMaTUYECKOE OXKHUJAHUE,
JIACIIEpCUsl U CTAHAAPTHOE OTKJIOHEHMeE. [IpuMepsl mprUMeHEeHUsT MaTeEMaTUYECKOTO
0KUJAaHWs, B TOM YHWCIE B 3aJayax M3 MOBCEIHEBHOW XW3HU. MaTemaTudyeckoe
OXUJaHWe OWHAPHOW CIIydallHOW BENTWYMHBI. MaTeMaTH4ecKOe OXKHIaHUE CYMMBI
CIy4aliHBIX BEJIWYMH. MaTeMaTu4eCcKoe OKUJIAHUE U JTUCIEPCUS TE€OMETPUUECKOIO
1 OMHOMUAJNBHOTO paclpeieneHHi

5.2

3akoH OOJNBIIMX YKUCEN M €ro pojib B HayKe, MpUpoJie U oOmiecTBe. BriOOpoUHbIi
METOJI MICCJIEIOBAHUN

5.3

[Ipumepsl  HEMpPEepBIBHBIX  CIy4ailHbIX BenuyuH. [loHATHE O TIIOTHOCTH
pacnpenenenus. 3a1a4yu, MPUBOIAIINE K HOpMaIbHOMY pacnpenenenuio. [lonstue o
HOpPMAaJIbHOM paclpeaeneHun




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJHBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJbTATaM OCBOCHMS
OCHOBHOW 00pa30BaTeJIbHON MPOrPaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenne meromamm J0Ka3aTeNbCTB, aNTOPUTMAMH PEIICHHS 3a7ad;
ymMeHue (GopMynupoBaTh W ONEPUPOBATH MOHSATHSIMH: OIpENEICHNUE,
aKkCHOMa, TeOopeMa, CIEACTBHE, CBOICTBO, NPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; MPUMEHATH UX; YMEHHE (HOPMYTUPOBAThH
0o0paTHOE W TIPOTHBOIIOJIOKHOE YTBEP)KICHUE, MPHUBOAUTH TPHUMEPHI H
KOHTPIIPUMEPHI, HCIIOJIB30BATh METOJ] MaTeMaTHYECKOH HWHIYKIHH;
MPOBOIUTHh JIOKAa3aTEIbHBIE pACCY)KISHHs TPH pEIIeHUH 3ajad,
OLIEHUBATh  JIOTUYECKYI0  TMPABWIBHOCTb  PACCYXIEHUH;  yMeHue
ONEepUPOBATh MOHATUSAMHU: MHOXECTBO, MOJMHOXECTBO, ONEpallUN HaJl
MHOXECTBAMH; YMEHHE HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIIN
ammapar JUIs ONMCaHUs PEabHBIX TPOIIECCOB U SIBJICHUHN M MPH PEIICHUN
3amad, B TOM 4YHCIIE W3 JPYrUX YYeOHBIX NPEIMETOB; YMEHHE
OIIepPHUPOBATH MOHATHIAMHU: Ipad, CBA3HBINA Tpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTh M ONKCHIBATH Tpadbl Pa3TUIHBIMU
CIIoco0amMu; NCTIONIB30BaTh Ipadbl IPU PELICHNUH 33124

VYMeHHne omnepupoBaTh MOHATHSIMU: HATypaJbHOE YUCIIO, LEJI0E YHCIIO,
CTETIeHb C IENBIM T0Ka3aTeeM, KOPEHb HaTypaJlbHOW CTEINEHH, CTETIEHb
C palMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JCHCTBUTENIbHBIM
mokasareneMm, Jorapu¢m duclia, CHHYC, KOCHHYC M  TaHTEHC
NPOM3BOJIFHOTO YHCJIA, OCTATOK II0 MOAYIIO, PAIOHAJIBHOE YHCIIO,
UppalMoHalbHOE  YHCJIO,  MHOXECTBAa  HATYypaJIbHBIX,  LENbIX,
palMoHaNbHBIX, JCHCTBUTENBHBIX YHUCEN; yMEHHE HCIOJIb30BaTh
NPU3HAKU JI€IMMOCTH, HAaUMEHbUIMHA OOIIUIl AeTuTenh U HauMEHbIIee
o01ee KpaTHOe, alropuT™ EBKina mpu penieHnu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMH ~ IMO3MLIMOHHBIMH  CHCTEMAaMH  CYHCJICHHUS;  YMEHHE
BBITIOJIHATH BBIYUCIIEHUE 3HAYEHWH W MPeoOpa3oBaHUs BBIPAKEHUN CO
CTENEHsAMHU M JorapudmMamu, NnpeodpazoBaHus JPOOHO-pAIMOHATBHBIX
BBIp)XEHUIl; yMEHHE OINEepHpOBaTh MOHATUAMU: MOCIENO0BATEIBHOCTD,
apudmeTHIecKast HpOTpeccHs, reoMeTpuIecKas nporpeccus,
O0EeCKOHEYHO yOBIBAIOIIAS TEOMETPUYECKas MPOTPEcCHs; yMEHHE
3aaBaTh MMOCIEAOBATEILHOCTH, B TOM YMCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMEeHHE ONEpUpOBaTH MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONpsDKEHHBIE KOMIUIEKCHBIC YHCIIa, MOIYJIb M apIyMEHT KOMILIEKCHOTO
yucna, (Qopma 3amMcH  KOMIUIGKCHBIX — 4HCeNl  (reoMeTpudeckas,
TPUTOHOMETpHUYECKass W  ajredpawueckas); yYMeThb IPOHU3BOJIUTH




apupMeTHuecKue IeHCTBUA C KOMIUIEKCHBIMU YHCIaMH; INPUBOAMUTH
IPUMEPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCE;  OIEepUpPOBaTh
MOHATHSIMM: MaTpuua 2x2 u  3X3, ompeaenuTesb  MaTpPHUILIbI,
TFE€OMETPUYECKUI CMBICI ONIPEAETUTENS

YMeHue onepupoBaTh MOHATUSIMH: pPAalMOHAIbHBIE, UPPALUOHAIbHBIC,
MOKa3aTebHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHHS U HEPAaBEHCTBA, HUX CHUCTEMBl, YMEHHE OIEPUPOBATH
MOHATUSMH: TOXJECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypaBHEHUS,
HEpPaBEHCTBA U CHCTEMbI C IMOMOILBIO Pa3IMYHBIX MPUEMOB; pelIaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C IIApaMETPOM; IPUMEHSThH
YPaBHEHUS, HEPABEHCTBA, WX CUCTEMBI I PEIICHUS MAaTeMaTH4YECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00acTe HayKU U pealbHON KHU3HU

VYMeHue onepupoBaTh MOHATHAMU: (DYHKIMsS, 4YETHOCTh (YHKIMH,
MEePUOJUYHOCTh (YHKIIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
(GyHKIMH, SKCTpeMyM (YHKINH, HAUOOJbIIee U HaMMEHBIIee 3HAYCHUS
(GyHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIMS, aCUMITOTHI Ipaduka
¢GyHKLUY, TIepBast U BTOpas NMPOU3BOJAHAS (YHKLUHU, TE€OMETPUUECKUNA U
¢bu3nyeckuil CMbBICIT MPOU3BOJHOW, MepBOOOpa3Hasi, OINpeaeaEéHHbIN
MHTETPaj; YMECHHE HAaXOIUTh ACUMNTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBbI, IPOU3BEACHMS, YACTHOIO U
KOMIO3ULUN (YHKLUUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKLIMY; yMEHUE HAXOJUTh I[POU3BOAHBIE 3JIEMEHTapHBbIX (YHKLUH;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO JUIsl HUCCIENOBaHUS (YHKIIHM,
HaXOJWUTh HAWOOJNBIIME M HAUMEHBIIWE 3HAUYEHUS (QYHKUIWH; CTPOUTH
rpauKd MHOTOWICHOB C HCIOJB30BAHHMEM alllapaTa MaTeMaTHYECKOTO
aHanu3a; MPUMEHATh IPOU3BOJAHYIO JUISI HAXOXKICHHUS HAWIy4IIero
pellieHs] B NPUKIAJHBIX, B TOM YHCJIE€ COLHUAIBbHO-DKOHOMHYECKUX H
(bU3UYECKUX 3a/1auax; HaXOIUTh TUIOMAAN U 00BEMBI (PUTYD C TTOMOIIIBIO
UHTETpana; NpUBOJUTH NPUMEPHl MaTEMATUYECKOTO MOJEIUPOBAHUS C
MOMOILBIO AU depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: TIpaduk QyHKUIUH, OOpaTHas
byHKUIMS, KOMTO3ULUS (GYHKIMHA, JIMHEWHAs (QyHKIMs, KBajpaTUdHAs
GbyHKIMS, panuoHaNIbHAas byHKIHS, CTEIIEHHAas GbyHKIMS,
TpUTOHOMETpUYEeCKHEe  (PyHKIMHM, OOpaTHble TPUTOHOMETPUYECKHUE
¢GbyHKLIMHU, TOKa3aTelnbHas M Jorapudmuyeckas (yHKIHMH; YMEHHE
CTPOUTH TpapUKH HM3YYEHHBIX (YHKLUH, BBIIOIHATH HpeoOpa3zoBaHUs
rpadukoB (yHKIMA, UCTIONB30BATh IpaduKU ISl U3YUEHHUs NPOLIECCOB U
3aBHCUMOCTEH, NPU peIIeHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3aa4 U3 pealibHOW JKM3HU; BBIpaXKaTh (JOPMYIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU; UCIOJIb30BaTh CBOMCTBA W Tpaduku QYHKOMH 11
pelleHusl ypaBHEHHUH, HEPaBeHCTB U 3aJlad ¢ MapamMeTpaMu; n300pakaTh




Ha KOOPJIMHATHOW TIIJIOCKOCTH MHOXECTBAa pEHICHUH YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 3a/lauyd pPa3HbIX TUIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, JOJIM U YacCTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3a/1a4 U3 00JacTH yIpaBJIEHUs JIUYHBIMU U CEMEMHBIMU
(uHaHCaMU); COCTaBJISITh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI II0 YCIIOBUIO 3aa4dd, MCCIEAOBATh IIOJYyYEHHOE PEUICHUE H
OLIEHUBATh MPABJIONOAOOHOCTh pE3yIbTaTOB, YMEHHE MOJEIMPOBATH
peanpHble CUTyallUH HA $A3BIKE MATEMAaTUKH;, COCTABIIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBI II0 YCIIOBHUIO 3aJayu,
HCCJIE0BaTh IIOCTPOEHHBIE MOJECIHM C HCIOJB30BAaHHMEM almapara
anreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee aprupMeTHUecKoe, MeIhaHa,
HauOoJiplllee W HauMEHbllee 3HAa4yeHus, pasMmax, JuUcHepcHs,
CTaHJApTHOE OTKJIOHEHHME YHUCIOBOIO Habopa; yMEHHE H3BJIEKaTh,
MHTEPIPETUPOBaTh MH(GOPMALIMIO, NPEACTABICHHYI0 B Tabiuuax, Ha
auarpaMmax, rpaukax, OTpaXkarollyto CBOMCTBA peaJbHbBIX MPOIECCOB U
SBJICHUI; TPEACTaBIATh HH(POPMALIMIO C TIOMOLIbIO TaOJIHIl U IHarpamM;
HCCIIEI0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C NPUMECHEHHEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX CPEICTB; TrpapuuecKu
UCCJIEI0OBaTh COBMECTHbIE HAOJIOAEHHMS C TOMOILBIO JHarpaMm
paccenBaHus U JINHEWHOU perpeccuu

YMeHHe oIepupoBaTh IOHATHSAMHU: CIyYaWHBIH OIBIT WU CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOIO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJO0B; MPUMEHSThH
(GOpMYIBI CIIOKEHHUSI ¥ YMHOXEHHS BEpOSTHOCTEH, (HOpMyiTy MOTHOU
BEpOSATHOCTH, (popmyny beprymmm, komOuHaTOpHBIE (GaKThHl U (HOPMYJIBL;
OLIEHUBAaTh BEPOSTHOCTH pealbHBbIX COOBITHI; YMEHHME OIEepUpOBATH
MOHATHAMM: ClIy4yailiHas BEJIMYMHA, PpACIPEACICHUE BEPOSITHOCTEM,
MaTeMaTUYECKOE OKHUJAHWUE, IUCIEPCUS W CTAHIAPTHOE OTKJIOHECHHE
CIlyyallHOM BeNMMYHMHBI, (YHKUMU pPACIPENENeHUuss U  IUIOTHOCTH
PaBHOMEpHOT'O, II0KAa3aTEIbHOIO M HOPMAJIBHOIO PACIpPElEICHUM;
YMEHHE MHCIONb30BaTh CBOWCTBA M3YYEHHBIX pPaCIpEleNICHUN Ui
pelieHus 3aja4; 3HAaKOMCTBO C IOHATUSIMH: 3aKOH OOJIBLIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEAOBAHUN; YMEHHUE MPUBOJAUTH IPUMEPHI
NPOSIBJICHUS. 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COYETAHUE, TIEPECTAHOBKA,
YHUCIO COYETaHWH, YHMCIO INepecTaHoBOK; OumHOM HbloToHa; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (DAKThI U PACCYKACHUS ISl PELLICHUS 3a7a4;
OLICHUBATh BEPOSITHOCTH peabHBIX COOBITHI; COCTaBJIATh
BEPOSATHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATH IIOJYYECHHBIN PE3YIIbTAT

YMeHue omnepupoBaTh TMOHSATUSMHU: TOYKa, NpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJa, IUIOCKUH  yroi,




JNBYTPAHHBI yTOJd, TPEXTPAaHHBIA YIOJ, CKPELIMBAIOIIMECS MpPSMBIE,
MapajuIeIbHOCTh U NMEPHEHAUKYJIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJ
MEXAY NPSMBIMH, YTOJI MEXAYy HPSIMOW U IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKIY IMIOCKOCTAMH; YMEHUE UCIIOIb30BaTh MPH
pelIeHny 3ajlay U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTeMaTUYECKHE MOJEIN C IOMOIIBIO TIE€OMETPUYECKUX IOHATUH MU
BEJIMYHH, PELIaTh CBSI3aHHbIE C HUMU MPAKTUYECKUE 3a7a4n
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YMeHue ornepupoBaTh MOHATHSAMU: TUIONMIAAb (GUTYPHI, 00bEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCHCHHUC MHOI'OrpaHHUKA,
KyO, Tmapajuiesienunesa, npu3Ma, nupaMmuna, (Gurypa W TOBEPXHOCTH
BpallleHHs, [WIUHIP, KOHYyC, map, chepa, miomans chepsl, MmIomab
MOBEPXHOCTH THUPAMUIBI, MPU3MBIL, KOHYyCa, IMIMHApA, 00BEM KyOda,
MPSIMOYTOJIBHOTO TIapalIeNieNuIeia, MUPaMUIbl, TMPU3MBI, IHINHJPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYCHUS KOHYCa W IWIMHIPA,
napajuiellbHble OCH WM OCHOBAaHHMIO, CEUeHHE Iapa, IUIOCKOCTb,
Kacamomasics cheppl, MIWIMHAPA, KOHYCa; YMEHHE CTPOHUTH CEUYCHHE
MHOTOTpaHHHUKA, H300pakaTh MHOTOTPAHHUKH, (PUTYpPHI U MOBEPXHOCTH
BpAILICHHS, UX CEYCHUS, B TOM YHUCIIC C TIOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
yMEHHE NMPUMEHSITh CBOMCTBA Tr€OMETPUUECKUX (DUTYP, CAMOCTOSITENEHO
(hopMyIMpOBaTh OMPECIICHNUS U3Y9aeMbIX (PUTYp, BBIABUTATH TUIOTE3BI
O CBOWMCTBax W MPHU3HAKaX TeoOMeTpHUYecKuX (uryp, 000CHOBHIBATH WU
ONpOBEpraTh MX; YMEHHE IMPOBOJUThH KIACCHPHKAIMIO (GUTYp TIO
Pa3siIMYHbIM IIPpU3HAKaM, BBIIIOJIHATH HeO6XOJII/IMBIe JOIIOJIHUTCIIBHBIC
MTOCTPOCHHUS
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YMeHue onepupoBaTh TOHATUSMHU: JIBIDKEHHE B  TPOCTPAHCTBE,
napajieNbHbI MEePeHOC, CHMMETpPHSI Ha MJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOMOOWS, TOMO00HBIE GUTYPBI, YMEHHE
pacro3HaBaTh paBHBIE W MOAO00HBIE (DUTYpPHI, B TOM YHUCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIOJb30BaTh T'€OMETPUYECKHUE OTHOILICHUS
IpU pEelIeHUH 337a4; HaXOJIUTh TEOMETPUYECKHE BEIWYMHBI (IJIUHA,
yroi, Momanab, o0BEM) TpH pEIIEHUH 3aJad U3 JAPYruxX Yy4eOHBIX
MPEeIMETOB U U3 PealbHON KU3HU; YMEHUE BBIUUCISITH T€OMETPHUECKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIaAb, OOBEM, IJIOMIAb TMOBEPXHOCTH),
UCTIONIB3YSl M3y4YCHHBIE (DOPMYJIBI M METOIbI, B TOM YHCJC: ILUIONIAIb
MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCa, [IWIWHAPA, TUIOMAab chepsr;
00b€M KyDa, MPSMOYTOJILHOTO MapaslieNenunena, MUupaMuibl, MPU3MBL,
WIMHAPA, KOHYyca, IIapa; yMEHHWE HaxOAUTh OTHOIIEHHE OOBEMOB
oJ0OHBIX puUryp
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YMeHue onepupoBaTh MOHATUSIMU: NMPSMOYTOJIbHASL CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMWHATHI TOYKH, KOOPAMWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpa Ha 4YHCIIO, pa3liokKeHHe BeKTopa Mo Oa3ucy,




CKAJIIPHOE IPOU3BEJCHUE, BEKTOPHOE IIPOU3BEIACHUE, YOl MEXAY
BEKTOPaMH; YMEHHE UCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ
JUIsL pELIEHWs] TEOMETPUYECKHMX 3aJad M 3aJad JpYrux ydeOHbIX
IIPEIMETOB
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YMmeHue BbIOUMpaTh NOAXOASIIMM MeETON Ui pelleHHus 3alaui;
IMIOHUMAHHWE 3HAYMMOCTH MAaTEMaTUKH B W3YYEHUM MPUPOJIHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SIBIICHH; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHME IIPUBOJIUTH
IIpUMEPbl  MAaTEMAaTHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOU
MaTeMaTHYEeCKOM HayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii 21eMeHT coepKAHUS

Kon
1 Yucna v BIYKCICHUS
11 Hartypanbuble u nensle yncina. [Ipu3Haku JenuMoCTH LebIX Yhcer
12 Panmonaneupie uucia. OOBIKHOBEHHBIE U JECATHYHBIE JpoOH, MPOLEHTHI,
OECKOHEYHBIC IEPUOTUIECKUE IPOOH
13 ApupmeTnueckuil KOpeHb HaTypalbHOH cTeneHu. J[efcTBUs ¢ apupMeTHUeCKUMU
' KOPHSIMH HaTypaJlbHOUN CTETICHU
14 Crenenb ¢ nenbM nokazateneM. CTeneHs ¢ pallMOHAIBHBIM Moka3aTeneM. CBolicTBa
' CTENeHu
15 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. Jlecatuunbie 1 HaTYpaJIbHBIE JTOTapUPMBI
JleiicTBuTeNnbHBICE YHUCHA. ApHPMETHUECKHE OIEpalud ¢ JIeHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOakEéHHbIe BEIYMCIICHUS, TIPaBUIa OKPYIJICHUS, IPUKHUIKA M OLIEHKA
pe3ynbTaTa BRIYUCICHUN
18 [IpeoOpa3zoBaHue BhIpaKECHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 Llensie 1 ApoOHO-palMOHATBHBIC YPABHEHUS
2.2 HppannonaabHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zatenbHble U TOrapuPpMUUECKUE YPaBHEHHS
2.5 Llensie n qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppanmonansHble HEpaBEeHCTBA
2.7 [oka3zaTenbHble U JTOrapuPMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CHcTeMbI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
211 Martpuiia CuCTEMBbI TMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpHUIIbl
3 OyHKIHMH U TpaduKh
31 Oyukius, cnocoOwl 3amanust pyskumn. ['paduk ¢yHkumu. Bzanmuo 0oOpaTHBIE
' ¢dbysakun. YétHabie u HeuéTHBIC QyHkimu. [lepruoanaeckue GyHKIMN
OO6nacte ompejeneHuss W MHOXKECTBO 3HaueHW ¢yHkiuu. Hymu QyHkimm.
3.2 [IpoMexXyTKH  3HAKOIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

MaxkcumMymMbl 1 MHHUMYMBI (QyHKnuu. HaumOoinbliee W HauMeHbIEE 3HAYCHUE




(GYHKIMM Ha TPOMEKYTKE

CrenenHass (yHKIUMS C HATypadbHBIM M IIEJBIM IOKa3zareineMm. E& cBoiicTBa u

3.3 - o
rpa¢uk. CBoiicTBa 1 rpaduk KOpHsS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIIMU, UX CBONCTBA U TpaPuKu
3.5 [TokazaTenpHas u orapudmudeckas PyHKIIMH, ©X CBOMCTBA U IPapUKH
36 Touku paspbiBa. AcumnToTel rpadukoB ¢yHkiuil. CBoiicTBa  (QyHKIUH,
' HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIE0BATEIbHOCTEN
3.8 ApupmeTrueckas 1 reoMeTpudeckas mporpeccur. @opmyrna CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [IpousBonnas Gynkuuu. [Ipon3BoHbIE 3IeMEHTAPHBIX (DYHKIUN
[lpumeHeHne MPOM3BOAHOM K MCCIEIOBaHUIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoknenne HanOONbIIer0o U HaUMEHBIIETO 3HaYeHus (QYHKIUU Ha
OTpe3Ke
4.3 [TepoobOpaznas. MuTerpan
5 MHoxecTBa U JOrvKa
5.1 MHoxecTBO, onepauu Haj MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHoCT
6.3 Komb6unaropuka
7 I'eomertpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOrpaHHUKH
7.4 Tena 1 MOBEpPXHOCTH BPAILLIEHUS
7.5 KoopaunaTsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1JIA YHEHUKA
* MaremaTuka: anreOpa ¥ Hadajia MaTEMaTHYECKOTO aHajau3a, TeOMETpPHs.
Anrebpa u Hayaja matreMaruueckoro ananmza. 10-11 kmacc. Anmumon HI.A.,
Konsrun FO.M., TkaueBa M.B. u np. AxkunonepHoe o6mectBo «3narenscTBo
«IIpocBemieHue»
* Maremartuka: anreOpa M Hadajla MaTEMaTUYECKOrO aHajIu3a, Te€OMETpHS.
I'eomerpus. 10-11 kmacc. Artanacsu JI.C., byryzos B.®., Kagomies C.b. u ap.
AxumonepHoe oburectBo «M3narensctBo «IIpocBenieHne»
* Marematuka. BepostHocth u cratuctuka: 10-i1 kmacc: 0a30BbId U
yrayos€HHbIN ypoBHU: yueOHoe nocobue / E. A. byaumosuu, B. A. Bymnbiues.
— Mockasa: IIpocsemienue
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
e Anrebpa ¥ Hayaja MaTEMaTHYECKOro  aHaiau3za. MeTrojauyeckue
pexkomernanuu 10-11  kmacc /yueOHO-MeTomumueckoe mocobue st
obmeoopazoBarenbHbix opranuzanuil/ H. E. ®enopora, M. B. TkaueBa —
Mocksa: IIpocsemienue, 2017

e Maremaruka: anredpa W Hadajga MaTEeMAaTHYECKOTO aHAINM3a, T€OMETPHS.
I'eomerpuss : 10—11-e kmaccel : 0a30BBIM W YIUIYOJIEHHBIH YPOBHU:
MeTonuyeckue pekomeHpauuu K yueOHuky JI. C. Artanacana, B. O©.
byry3ona, C. b. KagomiieBa u ap. — Mocksa: [Ipocsenienune, 2023

o Maremaruka. BepositHocTh U cratuctuka: 10—11-e kmaccel: 0a30BbId U
yrayOa€HHBIN YPOBHHM: METOAMUYECKOE MocoOue i yuutens. — Mocksa:
[Ipoceemenue, 2024

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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