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NOJMCHHUTEJBHAS 3AITNCKA
Pabouas mporpamma o yuebuomy npenmery «MareMaTHKa «yIiyOneHHbIH yposeHby st 10-11 kiacca paspaboTaHa Ha OCHOBE:
l. @enepampHOro rocyIapcTBEHHOrO OGpa3OBATENBHOTO CTAHAAPTA CpefHero obmero o06pasoBands (yTB. mnpuKasomM MHHHCTEpPCTEa
obpasosanus u Hayku P® or 17.05.2012 Ne 413 ¢ usmerenmsavu oT 12.08.2022 1.).
2. PepepansHOH 06pasopaTenbHOl NporpaMMsl cpenHero obmero o6pazosanud (yTe. Dprkazom Munnpocsemenns Poccun ot 18.05.2023 Ne

371).
3. O6pasoparemproil nporpamMmel MOY Jiumes Ne 3 or 28.08.2023 1.

OcymecTeienue paGoueit IporpaMMe! IpeanIoaraeT HCHomb3osanre YMK

[) Maremarnxa. Anrebpa 1 Havana MareMaTH4eckoro agamisa: 10 knace (yray6nesHbli yposeHs) yaebuui/ AT Mepznsxk, . A Homuporckmi,
B.M. Tlonaxos - M. - Tlpocsemenne, 2023.

2) Maremaruka. Anrebpa m Havana Maremaruyeckoro awammsa: 11 kmacc (yrmybrmemubit yposens) yuebumrk/ A0, Mepsnsik,
H.A.Homupogckuii, B.M. ITonaxos - M. - Ipocsemenne, 2023.

3) A.J. Mepemax, B.B. Tononckuit, EM. Pabunosuy, M.C.SIkup AnreSpa u @agana MaTeMaTHIecKoro amanusa. CaMOCTOSTENbHBIE U
KOHTpOBHEBIE paboTel. — M. — [Ipoceemenne, 2023,

4) Marematuka. I'eomerprs: 10 xnace (yrayonesssii yposens) yuebuux/ A.I. Mepznsk, I.A.Homuposcknit, B.M. Ilonskos nog pes. B.E.
ITomonsckoro. - M. — Ipoceemenne, 2023.

5) Marematuka. ['eomerpns: 11 wnace (yraybneunsii yposens) yuebuuw/ A.I. Mepamsix, [I.A.Hommposcwuit, B.M. Ilonsxos nox pexn. B.E,
[ononscxoro. - M. — Ipoceemenue, 2023.

6) AI. Mepsmix, B.B. Tlononckuii, E.M. Pa6unopsy, M.C.SIkup T'eometpusa. CaMOCTOSTENBHBIE B KOHTPOJBHEIE paBoTEL — M. —
[Ipoceemenue, 2023.

[TporpamMma mo Matemarnxe yrayGimEHHOro ypoBHS Ans o6ydarolixcs HA YPOBHE CpPEIHEro obmero obpa3oBaHus paspaboTaHa HA OCHOBE
QI'OC COO ¢ y9eTOM COBPEMEHHEIX MMPOBBIX TPeGOBAHWIY, NPEXHIBAIEMBIX K MATEMATHYECKOMY OODa3OBAHMIO, H TPAEMIMA POCCHHCKOTO
obpasoBanud. Peanusaums mIporpaMMbl M0 MareMaTHKe ODECIEYHBAST OBNACHHE KITIOUEBHIMM KOMIETEHINASAME, COCTABISIOIAME OCHOBY AJIA
CaMOP&a3BUTHS 1 HEIIPEPSIBHONO 00pasoBaHmtst, HeNOCTHOCTh OGMIEKYIETYPHOTO, IHYHOCTHOTO ¥ HO3HABATENHHOrO PAsBUTHS JMIHOCTH 00YUAIOIIHKCAL.

B mporpamMe mo MaTeMaTHKe ydreHs! HACH U NOJIOYKEHH KOHIEIIHH PasBHTHA MareMaTHyeckoro obpasosanus B Poccuiickoit Denepaimm.
Marematugeckoe ofpazoBanue JODKHO pelaTh 3anauy obechedeHus HeoOXONHMMOro CIpaHe wHcia oDyJalommxcs, MaTeMaTHdeckas HOArOTOBKA
KOTOPBIX 65la OB ZOCTATOYHA Il MPOXOIDKER S 00pa30BaHYS 10 PASIIMIHELIM HANPABIIEHHSM, BKITIOYAS IPEIONABAHHE MATEMATHKH, MATEMATHIECKHE
HccnefoBatus, paboTy B cepe MHOPMALMOHHEIX TEXHONOTHHA M OPYrHX, a TAOKe 00SCHeYeHds M KAKIOro 0BYYaromerocs BO3MOIKHOCTH
ZOCTEIDKCHHS MaTeMarTHYIecKOd MOATOTOBKE B COOTBETCTBHE C HEOOXONUMLNM eMmy ypoBHeM. Ha pelleHHe STHX 3839 Halenega IporpaMma Mo
MaTeMaTHKE YIIyOnEHHOro ypOBHIL.



HeobxoauMocTs MaTeMaTHIeCKoH TOAroToBKM 06y CioBlIeHa 00YCIOBNEHO POCTOM YHCIA CIENHATLHOCTE!H, CBI3aHHBIX ¢ HEIOCPEJCTRCHHBIM
ApHMEHEHHEM MATeMaTHKH (B cdepe IKOHOMEKHM, OH3HECE, TEXHONOTHIECKHX obnacrax, rymaHuTapasx cbepax). Konugectro obygaromuecs, AJis
KOTODBLIX MaTeMaTHKa CTaHOBHTCA (yHaaMeHTOM 06pa30BaBMi, IUTAHUPYIOUINX 3aHHUMATHCA TBOPUECKOH ¥ HccnenoBarenbekoil paboroil B obmacTn
MaTeMAaTHKY, KHQOpMaTHKy, GU3UKM, S9KOHOMHKE U B APYTHX 00IacTAX, YBEIHUHUBAETCS, B TOM WHCIE ¢ YUETOM O6YUAIOLIMKCS, KOMY MaTeMaTHXa
HY)XHA JJIST ACIIONB30BaRNA B HPO(eccusx, He CBI3AHHBIX HEMOCPEACTBEHHO ¢ Heii.

ITpuknagpasd 3HAYHMOCTH MaTeMaTHKH OOGYCHOBNISHA TeM, UTO € IPEeAMETOM SBILIOTCH (pyHAAMEHTANLHEE CTPYKTYphl HAIIEI0 MUpa:
HPOCTPaHCTBEHEbE (OPMBI M KONMMYECTBEHKBIE OTHOIICHHS, (YHKHHOHANLHEE 3aBHCHMOCTH M KATETOPHH HEONPENCNEHHOCTH, OT IIPOCTCHIIMX,
YCBaHBAEMEIX B HEMOCPEACTBEHHOM ONEITE, HO MOCTATOUHO CIIOXHBIX, HEOOXOMMMBIX JUIS pPA3BHTHS HAYYHBIX M TeXHONmormdueckwx uieid. bes
KOHKDETHBIX MaTEeMaTHUYECKHX 3HAHHUM 3aTPYAHEHO INOHHMAaHME NPUHUMIIOB YCTPOHCTBA H HCIIONL30BANMS COBPEMEHHOH TEXHMKH, BOCHPHSTHE H
HHTEPIPETAIML pa3sHoo0pasHoil couuamsHOM, 3KOHOMMWECKOH, momuTHYeCKOo¥ mH(pOpMaumm, ManodddexrnsHa NORCeJHERHAsS NpaKTHYSCKas
HEeATEeNLHOCTE. Bo MHOIEX cepax mpodecCHoNaIbHOM NeSTENbHOCTH TpeGyIoTes YMEHHS BLIHONHATh pacuéThi, COCTABIATEL ANIOPUTME], NPEMEHSITh
GopMyIIEL, MPOBOAUTE TEOMETPHYECKHE H3MEPEHHS ¥ HOCTPOEHHS, THTaTh, 06pabaTsIBaTh, HHTEPIPETHPOBATE 1 NPEACTABIATE HH(OPMALIHIO B B e
TabNHL, AHarpaMM H rpadEKoB, IOHUMATH BEPOSTHOCTHEIN XapakTep CIydalHbiX COOBITHI.

. QHOBPEMEHHO C pPacIIpeHueM chep IPHMEHCHHUST MATEMATHKH B COBPEMEHHOM o61ecTBe Bed Gofee BEKHBIM CTAHOBHUTCS MaTeMaTHUESCKIA
CTHIL MBLUNJICHHS, TPOMBILIIOMMKACS B ONpeneNEHHbX YMCTBEHHBIX HABbIKAX- B mpouecce M3yuyeHHs MaTeMaTHKH B apceHal HpHEMOB H METONOB
MBIIIEHES YC/0BEKa ECTECTBEHHEIM 00Pa3oM BIUTIOHAIOTCS HHIYKIKSI X ASHYKLIUSI, 0O000INeHNE ¥ KOHKPETH3 A, AHANN3 U CHHTES, KIIacCHPUKAITAT 1
cucTeMaru3ans, abcTparupopanre 1 aganorus. OBBeKThl MATEMATHYECKMX YMO3AKITIOUYEHHI, IPABMIA ¥X KOHCTPYHPOBAHUS PACKPEIBAIOT MEXAHHS3M
JIOTHYCCKUX [IOCTPOCHUIH, CIOCOGCTBYIOT BEIpaboTKe yMeHMs (GOpMynHpoBaTh, 0OOCHOBHIBATE M IOKA3HIBATL CYMIEHMS, TeM caMbM (QOPMHPYIOT
NOTHYECKHH CTHIIb MBIIUTEH s . Be My as poilh NpHHANIeNcHT MATEMATHKE B (hOPMHpPORAHKH ITOPHTMUMECKOH KOMIIOHEHT] MBILIICHAA A BOCIHTAHMH
YMEHUH Ne#CTBOBATE IO 3aJAHHBIM allTOPHTMAaM, COBEPIICHCTBOBATE H3BECTHEIE M KOHCTPYHPOBATH HOBEIE. B rIpoXiecce pereH s 3aaad — OCHOBBI 1714
Oprasu3aliuy y4ebHOH JesTeNsHOCTH Ha YPOXax MaTeMaTHKH — PasBHBAKOTCA TBOPUECKAs ¥ NPHKIAJHAS CTOPOHBI MBIILLICHHS.

OGyyenue MaTeMaTrKe 1aéT BO3MOXKHOCTD PasBHEBATS ¥ 00YHAIOMMXCH TOYHYIO, PAHOHATLHYIO B HHOOPMATHBHYIO PEYb, YMEHHE 0T6HpaTB
Haubonee MOAXOAMIIHNE 3BIKOBRIE, CHMBOJIIIECKHE, IPADIHECKIE CPEACTRA ISl BHIPAKEHHAS CYICISHMIl B HATJILHOTO HX NPEACTABICHHS.

HeobxomuMbIM KOMIIOHEHTOM 00medl KYIETYPEl B COBPEMEHHOM TONKOBAHMH SBISETCS OOIIee 3HAKOMCTBO € METONAMH IIO3HAHEL
HEeHCTBUTCIBEOCTH, MPEICTABICHHE O IpeaMere M METOXe MaTeMATHKH, €ro OTIMUYMAX OT METOJOB €CTECTBEHHEIX H TYMAHWTAPHBIX HayK, o0
0COOEHHOCTAX NPUMEHEHHU MATEMaTHKM I PEIlcHHs BaydsblX M OpUKNafHEX 3afad. MaTematmueckoe ofpasoBaHue BHOCHT CBOH BKJIAaZ, B
dopMupoBanue 0bmelt Xy IbTYpEl YesoBeKa.

Wsydenre MATeMaTHKH CHOOCOOCTBYET 3CTETHIECKOMY BOCHHTAHMIO YENOBEKA, TIOHMMAHWIO KDPACOTHl M H3UIECTBA MATEMATHICCKHX
PacCyKNeH i, BOCIPHATHIO FreoMETpHYecKHX HOpM, YCBOSHIIO ANSH CHMMETPHH.

Henn o ocobenmoctn n3ygenust yaebuoro npeaveTa «Matematuxas (10-11 xnacesr Ha yriayGaeHnOM ypoBHe)

IMTpuopuTtersrivMy tensMa o0ygenus Matemaruke B 1011 knaccax wa yroy6néHEOM YPOBHE IPONOJIKAIOT OCTABATHCA:

- (opMupOBaHKE NEHTPaNbHBIX MATEMATHYECKEX MOHATHY (WiICN0, BEIHUMHA, reoMeTIpHYecKas (Hrypa, MepeMEeHHas, BEPOATHOCTE,
Gy, APON3BONHAS, HHTErpan), 00eCHeYNBAIOIUX IPEEMCTBEHHOCTS M HEPCIEKTHBHOCTh MATEMATHIECKOTO 06pa3oBanis 06yJAIoMIIXCs;



- I0/iBEJeHUE 00YUAIOMIKXCS HA JOCTYIIHOM Il HHX YPOBHE K OCO3HAHUIO B3aMMOCBA3H MaTEMATHKH W OKPYKAIOLIETO MHPA, [IOHHMAaHHIO
MaTeMaTHKE KaK 3acTi 00meH KyJIBTypEl YejI0BedecTBa;

- Pa3BHTHE HHTEINEKTYAILHEIX B TBOPUECKHX CIOCOBHOCTEH 0Byyaronuxces, IO3HABATENLHOM AXTHBHOCTH, HCCAEA0BATENBCKHX YMEHHH,
KPUTHYHOCTH MBIIUICHIS, HHTEPECA K H3yJeHHI) MATEMATHKH;

- dopMupoBaHHe (YHKUMOHAIEHON MaTeMaruyeckodl rpaMOTHOCTH: YMEHMS paclosHABaTh MATEMATHYECKHME aCIeKTh B pealbHBIX
YKU3BCHHBIX CUTYAIMAX U IIPY M3yYEHHH APYTEX YIeOHbX MpeIMeToB, NPOsSBACHHS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (POpMYITEPOBATE AX Ha A3bIKEe
MaTeMaTHKH M CO3NAaBaTh MAaTeMaTHUECCKHE MOJENH, IIPAMEHITH OCBOCHHEBIH MaTeMAaTHUeCKUH anmapat [Jsl pelieH#s NPaKTHKO-OpHEHTHPOBaHHBIX
33714, HHTEPIPETHPOBATH M OLCHUBATE Oy YeHHEIE Pe3YALTATEL

OCHOBHBIMH JIMHHSMHE CONEpXanus MaTemaTuxd B 10-11 kmaccax yrimyGIEHHOTO YPOBHS SBILTEOTCA: «UHCNA W BBUHCIEHH», «AnreSpas
(«AnreBpaugeckie BEIpaNkeusy, «YpaBHeHHS 0 HepaBeHcTBay), «Hauana MaremaTHaeckoro ananmsas, «'eomerpuan («['eomerpraeckre GUIyps u
uX cBoHcTBa», «V3MepeHue reoMEeTpMYeCKMX BeAMYIHHAY»), «BepodarHocTs H crarHcTékay. JaHHBIC NWHHE Pa3sBHBAIOTCHA IMApajiiellbHO, Kaxkaas B
COOTBETCTBHH ¢ COOCTBEHHOM JoTHKOH, OAHAKO He He3aBHCHMO O/Ha OT APYIoi, 4 B TECHOM KOHTAKTe U B3aumoeiicreyn. Kpome storo, ux o6bezmpsier
JIOTHYECKas COCTARILAIONIAs, TPaEULUHOHHO IpHCYHias MaTeMaTHKe ¥ [MPOHU3BIBAIOIMAS BCE MATEMAaTHYeCKHe KYPChl H COJASPIKAYENBHBIC JIHHHH.
Chopmynaporanaoe Bo DI'OC COO tpeboranme «yMEHME ONIEPHPOBATE TOHATHIME: ONpefeIeHNE, AKCHOMA, TEOPEMa, ClieICTBHE, CBOKCTBO, NPU3HAK,
[OKa3aTENLCTBO, PABHOCHNBHLIE (OpMYyNHpPORKH, yMense (opmylupoRaTs 06parsoe M NPOTHBONIONOKHOE YTBEDMACHUE, IPEBOAHTE IIPHMEPEI U
KOHTPIIPUMEPE], HCIIOJBL30BAThL METON MATEMATHYECKOH MHIYKUWM, IIPOBONHTH JOXAzaTeNILHBIE PACCYM(ICHHs NpH PEINCHHH 3ajad, OLCHHBATL
JOTHIECKYI0 [IPaBHABHOCTD PACCYIKACHHM» OTHOCHTCA KO BeeM y4eOHBIM KypcaM, a (JOpMHpOBaHHE JIOTHUYECKHX YMEHHH pacluperneisercd 1o BCeM
rojaM obyJdeHHs Ha YpPOBHE CpejHero odmero obpasopamns. ,

MecTto yueOHOr0 npesmera «MareMaTHKa» B y4efHOM IIaHe

B coorsercrau ¢ OI'OC COO maTeMaTHKa SBHsETCS 0OM3aTENbHEM HPEAMETOM HA JAHHOM YpoBHe obpaszopanust. HacTosamed nporpaMMoi
0 MATEMATHKE IPeRyCMATpHBAaeTCA M3ydeHme ydebHOro mnpeamera «MaTeMaTuka» B paMkax TpEX yueGHBIX Kypcos: «Asrefpa W Havana
MaTeMaTH4IECKOro aHanusay, «I eoMeTpuay, « BeposTHOCTE U cTATHCTHKAY. POpMUEPOBAHAE FOTHIECKUX YMEHHH OCYINECTRIIAETCS Ha NPOTAKCHIH BCEX
net 00yJdesis Ha YPOBHE CPeHETO OBIIEro 06pasoBaHi, a JIEMEHTH] JOIMKMKH BIJIH0YAIOTCS B COAEPKAHHE BCEX Ha3BaHHBIX BRINE yYeOHBIX KYPCOB.

O61mee THCII0 YACOB, PEKOMEHIOBAHHHX AN H3YUeHH MaTeMaTHky — 544 uaca: B 10 wracce — 272 yaca (8 wacos B Henemo), B 11 xacce —272
yaca (8 wacop B HEAEINO).

Ilnasupyemble pe3yabTaThl OCBOSHMS yuebroro npegmera

B pesyibTare n3ydeHRa MATEMATHKY Ha YPOBHE cpennero obuero ofpazosanus y obygaromerocs 6yayT copMupoBassl

JIxanocTHDIE PEIYIRTATHI:

1) epaoicoancxozo eocrumanus:

cOpMHPOBAHHOCTE FPAKAAHCKOM HO3KIHH 00YAIOLIErocs KaKk aKTHBHOTO B OTBETCTBEHHOTO WICHA POCCHHCKOro obmecTra, IpeiCcTaBIeHHe 0
MATEMaTHIECKHX OCHOBaX (YHKUHOHHPOBAHUS PASIMYBEX CTPYKTYD, ABJCHMH, Ipouedyp rpaxaaHcxoro obuiectsa (BEIOODEL, OMPOCH H APYToe),
yMEHUEe B3aHMOACHCTBOBATE C CONMANLHEIMI HHCTHTYTAME B COOTBETCTBHI C HX QYHKIMAMA ¥ Ha3HAYCHUEM,

2) HampUOMUYeCck020 GOCHUMANUL:



cOpPMHPOBAHHOCTD POCCHEICKOH IPANKTAHCKOMH HAEHTHIHOCTH, YBAXXEHUS K NPOILIOMY H HACTOSIIIEMY pocchiickoif MaTeMaTHKy, EHHOCTHOE
OTHOIICHHE K MOCTIIKEHMAM POCCHHCKIX MATEMATHIOB M POCCHICKO# MaTeMarn4eckoil IIKOJIb], HCTIOML30BAHME STHY NOCTIIKEHHH B APYrHX HAYKaX,
TEXHOIIOTHAX, chepax IKOHOMUKH,

3) Oyx06HO-HPAGCIMBEHHO20 BOCHUMAHUA:

OCO3HaHHC AYXOBHBIX IEHHOCTEH pOCCHHCKOro Haposa, COpMUPOBAHHOCTL HPABCTREHHOTO CO3HAHMS, STHUECKOro MOBESHCHHS, CBI3AHHOTO C
UPAKTHHECKHM IPHMEHEHHEM HOCTHKCHHH HAYKH H IEATEARHOCTBEO Y4EHOT0, OCO3HAHKE IMIHOrO BKI2AA B IOCTPOEHNE yeToiuiBoro Syaymero;

4) acmemuyecrk020 6ochumanus.: .

SCTETHHECKOC OTHOLICHHE K MHpY, BKIFOYAS 3CTETHKY MAaTeMATHUECKHX 3aKOHOMEepHOCTEH, COOBEKTOR, 3afad, PEIUCHWH, PACCYKICHHH,
BOCHPHYMIHBOCTE K MATEMATHYECKHM acllekTaM PasiIi9HBX BUOB HCKYCCTBRA;

5) gusunecrozo socnumans:

chOpMHPOBAHHOCTL YMEHHS NMPHMEHSTh MATEMATHYECKHE SHAHHS B HHTEepecax 370pOBOro M Oe3omacHoro obpasa >KHM3HH, O0TBETCTBEHHOE
OTHOIICHHE K CBOEMY 3MOPOBLEO (3A0POBOE MUTAHHKE, COANAHCHPOBAHHEI PEXXIM 3AHSTHA I OT/IBIXA, PETyIIApHas GpH3HYecKas aKTHBHOCTS), hH3MgecKoe
COBEPINCHCTBOBAHHKE [IPH 3aHATHIX CIIOPTHBHO-03AOPOBATENLHON AEATENEHOCTEIO,

6) mpydoeoz0 gocrumanus;

TOTOBHOCTL K TpyNy, OCO3HAHHE LCHHOCTH TPYAOMOOMs, HHTEPEC K pasmauHbM chepaM IpodeccuonansHoil AesSTeNpHOCTH, CBA3AHEEM ©
MaTeMaTHKOH U €€ NPHIOKCHAIMY, YMEHHE COBEPINATE OCO3HAHHKIH BEIGOp 6y aymeii Mpod)eCCHH i PeanH30BbIBATE COOCTBEHHEIE JKH3HEHHBIE IIAHEL,
TOTOBHOCTD H COCODHOCTE K MaTeMATHIECKOMY 0GPasOBaHHIO i ¢aMO0GPA3OBAHHIO HA NPOTSIKEHMM BCell JKU3HH. FOTOBHOCTS K aKTHBHOMY Y4ACTHIO
B pEIICHHH NPAKTHYECKIX 338J(a4 MATEMaTHYECKOR HANPABIEHHOCTH;

7) 3KOR02UHECKO20 BOCHUMANIA: .

Ch)OPMUPOBAHHOCTH IKOIOTHYECKOH KyNBTYpPHl, TIOHHMAHHE BIHSHUS CONHANBHO-3KOHOMUTIECKHX IIPOLIECCOR Ha COCTOAHWE IPHPONHOH H
COLHANbHOH CPE/Ibl, OCO3HAHHUE ITODANBHOTO XapaKTepa IKONOTHUECKHN NPoGIIeM, OPHEHTALNS Ha IPAMEHEHHE MaTeMaTHYECKIX 3HAHUH /1 peINeHHs
33729 B 061IaCTA OKPYIKAIOIIEH CPejb], ITAHMPOBAHKE IOCTYIIKOB H OMISHKH MX BOIMOKHEIX TIOCTEACTRHT &S OKPYXKAOMEH Cpeibl;

8) yenrnochu HayuHo20 NOZHANUS:

c)OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOWIENO COBPEMEHHOMY YPOBHIO PasBMIHs HAYKW M OOIIECTBEHHON NPaKTHKA, IOHHMAKUE
MaTEMATHYECKOH HAyKH KaK cephl YefOREYECKOH AESTENBHOCTH, ITATIOR €& PASBHTHS H 3HAYHMOCTH IS Pa3BUTHS ITUBUIH3ANY, OBJIAJEEHE A3BIKOM
MaTeMaTHKH W MaTeMATHYECKOH KyNBTYPOH KaK CPencTBOM MO3HAHMS MHPa, FOTOBHOCTH OCYMIECTBIATL NPOEKTHYIO H HCCIELOBATEIBCKYIO
AEATENbHOCTE HHAHBHAYANBHO H B IPYIIIE.

MeranpegMeTHbIe PesyIbTATHI
MerTanpeaMeTHEIE Pe3yNLTATE OCBOGHHS NPOTPaMMB] yaebHoro mpemmera «MareMaTHKay XapakTepH3YIOTCS OBIANEHHAEM VHUGEDCANLHBIAMU

ROZHEGCAMEALHBIME OvHCHIG UM, VHUGEDCARBHBIME KOMMYHHKAHULGHHIMI JellcneusamMu i YHUBEPCANBHBIM W PEZYAAITNHCHEIMU OCUCHIGUAML.

1) Yuusepcutoneie nosnacamensnsie Oeilemeus 06ecnequsaion QoprUposanie GAZ06bIX KOHUMUGHEX npoYeccos aﬁyl{arow}{xc;i
(0ceoenue 11emodos no3nanUs OKPYICAIOUIe20 MUPA; NPUMEHEHYE J0SUHCCRUX, UCCILO0BUMENLCKLL OREPatL, Jyuenudi paGomams ¢ ungopmayuei).



Ba3zoBble oruvuecKHe aeiicTBng:
- BEIABITE M X8PAKTCPHU30BaTh CYIICCTRECHHBIC ITPH 3HAKH MaTEMATHICCKHX Oﬁ'bCKTOB, MMOHATHH . OTHOMEHHEH MEXKOY HOHATHAMIM, d_JOpM)’JTH]JOBaTB

OTpeneneH s NOHATHIL; YCTAHABNNBATL CYIIECTBEHHBIH NpU3HaK KIACCHPUKALMK. OCHOBAHHS JuLs 0000IIeH s B CpaBHEHHs. KPHTEPHH DIPOBOIUMOro
aHanu3a;
- BOCTIPHHAMATH., (POPMYIHPOBATh H IPe06Pa3oBLIBATE CYIKACHHS: YTBEpIHTEIbHEIE H OTPHLATENbHbIE, eTHHITHbIC. YacTHBIE ¥ OOmue; YCIOBHEIE!
- BBIIBIATh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3AHMOCBI3H B MPOTHBOpeuns B akTax. NAaHHBIX., HAONIONEHMAX U YTBEPXICHHAX; NpEinaraTh
KPHTEPHH AT BLIABICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIL;
- JeNaTh BHIBOLL! C HCITONBE30BAHNEM 3aKOHOB JIOTHKH. ACTYKTABHBIX ¥ HHIYKTHBHEIX YMO3aKMOYCHHI, YMO3aKMOUCHAH 1O aHANOTHI,
- pa3buparh A0KA3aTENLCTBA MAaTEMATHUECKHX YTREPKACHUH (NpaMbIe ¥ OT IPOTHBHOIO), IPOBOAM TH CAMOCTOATENBHO HECTIOXHBIE JI0KA3aTE N LCTEA
MaTeMaTi4yecKuX (PAaKTOB, BRICTPAUBATE APryMEHTAlMIO. IPHBOAHTE NPHMEPH! H KOHTPIPEMEpPL]; 000CHOBLIBATE COOCTREHHBIE PACCYKICHHAS.
- BBIGHPATL €l10cof pellenHs y4eOHOH 3anauyd (CpaBHMBATH HECKOABKO BAPHAHTOR pelllCHHA. BbiOupars Hambofee MOAXOAALME C yHETOM
CaMOCTOSTENbHO BhIACAEHHEBIX KPUTEPHER).

Bazoebie necnenopaTeNbCKHAE AelicTBHA:
- HCIIOJB30BATH RONPOCH KAK MCCENOBATENbCKAN HHCTPYMEHT No3HAHNS; (OPMYITHPOBATL BONPOCHL. (HMKCHPYIOIHE NTPOTHBOPEYHE, IPOOIeMY.
CAMOCTOATE/ILHO YCTAHABIUBATEL HCKOMOE H JAaHHoe, (POPMUPOBATE TUITOTE3Y, apryMEHTHPOBATE CBOK) NMO3HIHIO, MHEHHE,
- HPOBOAUTE MO CAMOCTOSTENHHO COCTABICHHOMY [MIAHY SKCHEPHMEHT. HCCNSHOBAHME MO YCTAHOBIEGHHIO OCODEHHOCTEH MaTeMaTHYECKOro
obnekrTa. 3aBHCcHMOCTeH 00BEKTOB MEKTY coDO0if;
- caMOoCTOATEIbHO (hOpMYNHpPOBaTL OO0OOIIEHMS! M BLIBOALI MO pe3yNsTaTaM NPOBEAEHHOr0 HabmodeHusl. HCCIACHOBaHMs, JKCIEPUMEHTA,
OLIEHHMBATh ZOCTOBEPHOCTD IOMYUYCHHBIX PE3yNLTATOR. BLIBOIOB U 0000merwii;
- IPOTHO3HPOBATL BO3MOYKHOE PasBUTHE MPONECCA, 4 TAKIKE BEIIBUraTh MPEITIONOXKEHHS O €0 PA3BHTHH B HOBBIX YCIOBHAIX.

Pabora ¢ undopmanneii:
- BLISIBJIATE HENOCTATOYHOCTE H H30LITOUHOCTL HHGOPMALIHH, JaHHBIX. HEODOXOANMEIX NS PelIeHHs 3a1aqun;
- BBEIGHPATh, AHANH3UPOBATE, CHCTEMATH3UPOBATh U MHTEPNPeTHPOBATE HHGOPMAIIHIO PA3IMIHBIX RUA0B 1 (JOPM NpencTaBNeH s
- BLIGUpaTh (OpMy NpEACTaBICHUA HHGBOPMAIMH M HIAIOCTPHPOBATL pELIACMEIE 3afadd CXEeMAaMF, IHArpaMMaMi, MHOH rpaduioil u ux
KOMOHHAITHAIMH;,
- OLIEHUBATh HAAEKHOCT HHOOPMALIHE 110 KPATEPUSM, IPEANT0KEHABIM YUHTENEM HIA CQOPMYIHPOBAHNEIM CAMOCTOAYENBHO.

2) Viueepcanplivle KOMMYHRKUNUEHDIE OCTICHIGUS 0DECHeYUGLIONT CHOPMUPOGUHHOC COUUWILHBIX HABLIKOE 0OYHUIOUfUXCA.

Q0menne:
- BOCNIPMHMMATE ¥ QOpPMYIHPOBaThH CYKIEHHS B COOTBETCTRHHE C YCIOBUAMH K LIEISMH ODLIEHMS: ACHO, TOUHO, TPAMOTHO BBIPAXKATE CBOIO TOHKY
3PEHHA B YCTHBIX  THCEMEHHBIX TEKCTaX, IABaTh MOSCHEHNA 110 XOAY PeIleH s 3a1a49H, KOMMEHTHPORATE IIONYIEHHLIH Pe3yIbTaT;
- B xoze oficy#1eHHA 3aAaRaTh BOOPOCH NO CYUIEGCTBY obcyuaeMoi TeMbr 1po6ieMsl, pelnaeMol 3afadl, BLICKA3bIBATE BICH, HALECNCHHDIC Ha
IIOUCK PEIEHMs; COIOCTABNSATL CBOM CYXKIEHMS ¢ CY:KACHMAMH APYTHX YYaCTHHKOB J@anora. ofHapyxuBalh pasiuuue M CXOACTBO NO3MLMH; B
xoppexTHoH Qopme GopMymEpOBaTE pa3sHOINIACHS, CBOH BO3PAIKEHHSL,



- NPeJICTABIATh PE3YILTATh! PELICHHS 3aAa4H, SKCIEPHMEHTA, HCCIeA0BaAHHS, TPOEKTA; CAaMOCTOSTENbHO BEIGHPATh (POpMAT BRICTYTI/IEHHA C YYETOM
33724 NPe3eHTAlNH B OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHHYECTE 0!
- ITOHMMATh H HCIIONB30BATEL IPEHMYIIECTBa KOMAHXHOM U MENUBHAYANLHON paboThl IpH pemieHyM yueOHbIX MareMaTHieCKiX 3a1a4; NpUHIMATE
LIEfb COBMECTHOH [IEATENEHOCTH, IIAHHPOBATh OPraHH3aIHIO COBMECTHOM paboThl, pacipenensts BIbl paboT, A0roBapHBarkes, 00Cy AT Mpouece
H pe3ynsTaT paboThl; 0606UIaTh MHCHUS HECKOJIBKHX JIHOACH;
- YYaCTBOBATL B IPYIIOBEIX (hopMax paBoThl (oBcyaienns, 06MeH MHEHHSME, MO3TOBbIE IITYPMBI B JP.): BBIIONHATH CBOIO YaCTh paboThl M
KOODIMHHPOBATh CBOHM AGHCTBUS C APYTHMH WieHaMM KOMaHALL: OLIEHWBATH KayeCcTBO CBOErO RKiaga B OOMWH MPOMYKT O KPHTEPUSIM,
copMynHpOBaHHEIM YYaCTHHKAMH B32HMOICHCTBIS.

3) Yrhugepcanonule pezyramuensie 0elicings 06ecne usaion QopMupOCanIe CMbiCI08bIX YCHAHOGOK 1t JCUSHEHHbIX HUGHIKOE TUYHOCHI.

Camoopragmsamnn: .
- BBIABIATE TPOOIEMEL AJIS PEMICHAS B XXH3HEHHBIX U YY4eOHEIX CHTYAIHIX; OPHEHTHPOBATLCA B PAZNHYHBIX NOAXO0AaX IIPHHATHA PEINCH M

(MHEUBHAYAIBHOE, IPYIIIOBOE);
- CaMOCTOSTENLHO COCTARMATE [LIAH, ANIOPHTM PEIlEHHS 3aa4s (MK ero 4acTh), BRIOHpaTh cnocod pemenns ¢ yu€TOM HMEIOIIHXC A PECYPCOB 1
COOCTBEHHBIX BO3MOXKHOCTEH, ApIryMEHTHPOBATL M KOPPEKTHPOBATh BAPHAHTEL peiteH il ¢ yu&ToM HOBOH HH()OPMALIMH.

CaMOKOHTPOIB:
- BIaleTh cnoco0aMM CaMOIPOBEPKH, CAMOKOHTPONS TIpoLecca H pe3yNbTara pelIeHHd MaTeMaTHdecKol 3amavd, CaMOMOTHBAUMH H
pednexcuy; 7
- HPEABUAETL TPYAHOCTH, KOTOPBIE MOLYT BO3HHKHYTh IPH DEUICHHH 3a1auM, BHOCHTb KOPPEKTHBEI B AEATEHBHOCTL HA OCHOBE HOBBIX
06CTOSITENLCTR, HAHIEHHEIX OIMHOOK, BEIBICHHBIX TPYAHOCTE;
- OlIEHMBATh COOTBETCTBHE pE3yIbTaTa [eATeNbHOCTH IIOCTABNCHHOM IEJIH M YCHOBUSAM, OOBACHAThH NPHIHMHBL HOCTIXEHHS HIIH
HENOCTIDKEHHS IEnH, HAXOAHTh OMMHOKY, AasaTh ONEHKY NpRoOpeTEHEOMY ONBITY.

IIpeanerHbie pesynsTaTHI
[IpenMeTHBIe pe3ynbTaThl 0cBoeHus (enepansHoil pabodeli mporpaMMBl IO MaTeMaTHKe IPEACTABIICHE] II0 MoAaM 00yYeHis B paMKax OTACHbHEIX

YIEOHBIX KYPCOR B COOTBETCTBYIOIIEX pasfienax HacTodinel nporpaMMel «Anrebpay, «[ eomerpnsay», «BeposTHOCT ¥ CTATHCTHKAY.



PABOYAS IIPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA Y1 HAUAJIA MATEMATHYECKOI'O AHAJIU3A» (10-11 kmaccer,
YriryGJeHHbIH YPOBEeHs)

Henm uszyqenns yuebaoro Kypea «Anredpa 7 Hauaa MATEMATHYECKOT0 AHAIHID

YueOHri Kype «Anrefpa H Bauada MATEMATHUECKOTO aHANH3A» SBISETCH oHUM K3 Haubonee 3HAYMMBIX B IEPOrpaMMe CPEAHEro obImero
00pazoBanyis, HOCKOIBEY, C ONHOL CTOPOHLL, OH oBecIeunBaeT HHCTPYMEHTAILHYFO 023y 1 H3YIeHHs BCEX €CTECTBEHHO-HAYUHEX KyPCOE, a ¢ APYTOi
CTOPOHEL, JOPMHPYET JIOrHIECKoe H a6CTPAKTHOS MBIILICHHE obyyarommuxcs Ha YpoBHe, HEOOXO{UMOM AT OCBOEHHS HH()OPMATHKH, 00ImecTBORHAHYS,
HCTOPHH, CIOBECHOCTH M APYIHX NUCUMILIHH. B paMKxax maBHOro yaebHoro Kypca o0yuaroM@ecs OBIafeBaioT YHUBEPCAIBHBIM A3BIKOM COBPEMEHEOI
HayKH, KOTOpas (opMyIupyeT CBOH AOCTHIKEHHS B MATEMATHIECKO thopme.

Y4eOHBL Kype anrebpsl ¥ Hauan MaTeMaTHUYECKoro aHamm3a 3akiambIBact OCHOBY JJIs YCITEUIHOIO OBNAACHMSI 3aKOHAMH (DH3HKHA, XHMUH,
OKONOIHH, IOHUMAHHA OCHOBHBIX TEHICHIHE PasBRTHS SKOHOMUKH M ODIECTBEHHOM JIW3HY, [IO3BONSET OPHEHTEPOBATECH B COBPEMEHHBIX IMHDPOBBIX
1 XOMIBIOTCPHEIX TEXHONOIUAX, YBEPEHHO HCTONE30BaTh HX IS AaibHEHmero ofpasoBalis ¥ B IOBCENHEBHOM 38K, B TO Ke BpEMsI OBNAJEHHE
abCTPakTHBIMH H JIOTHYECKH CTPOTHMY KOHCTPYKLIESME anreOpel ¥ MATEMATHHYECKOrO AHAIN3A PA3BUBAET YMEHHE HAXOAMThL 3aKOHOMEPHOCTH,
0BOCHOBBIBATD HCTHHHOCTb, AOKA3HIBATL YTREIKEEHAZ C IFOMOIIBIO HHAYKUWH M pacCyiNaTh JAeLYKTHBHO, HCIONL30BaTE 0b6odinenne wu
KOHKPETH3ALHEO, aOCTPArHPOBaHKE H AHAIIOTHIO, POPMHEpYET KPEaTHBHOE 1 KPUTHYECKOE MBIILIEHTE.

B xome m3y4eHns ydeBHoro xypca «Anrebpa W HaTana MaTEMaTHYECKOTO AHANM3A» 06YHAIONIMECH MONYIAIOT HOBBIH OIEIT PEIIeHUA
NPHIGIAZIHEIX - 3a7iad, CAMOCTOSTENBHON0 MOCTPOCHMS MATEMATHYECKHX MOLENeH peanbHBX CHTYaNHi, HETepIPETALUH LONYYEeHHBIX PELICHMH,
SHaKOMATCA € IPEMEPaMH MaTEMATHHECKHX 3aKOHOMEPHOCTEH B NPUPOIE, HAYKE H MCKYCCTBE, C BLIIAIOUIMEICS MATEMATHICC KM OTKPBITHSIMH M KX
aBTOpaMH. B

YueGHBIH Kypc 0ONamaeT 3HAUMTENLHBIM BOCITHTATENBHEM NOTEHNHANIOM. KOTOPLIE peanusyercs Kak uepez y4eOHbI MarepHal,
cnocoberByromul GopMEpPORAnMIO HayuHOrO MHPOBO33PCHUA, TAK M depe3 cuelupuky yqeOHOH AedTeAbHOCTH, TpeOyioulell NpomOIKHTENBHOM
KORICHTpalY BHUMAHK, CAMOCTOATENEHOCTH, AKKYPATHOCTH H OTBETCTBEHHOCTH 32 ITONYYeHHBH pe3yILTaT.

B ocHOBE METOMEKE 00yUeHHSs anre6pe i HA9AIaM MATEMATHIECKOr0 AHATHAA NESKHT JeATeNbHOCTHEIH MpUHIMI 00yYeHus.

B crpyxType yuebuoro kypca «Anrebpa 1 Haana MATEMATHIECKOTO AHAIIA3AY BHIACIICHE] CHENYIOUIHE COAEPKATENLHO-METONHMICCKHAS JIMHMH;
«Uucna u BerECneHAT, «DYHKIMK U rpadumy, «VpasHeHus 1 HEpaBEeHCTBaY, «Hauana MaTemarudeckoro asanmsa», « MHOXKeCTBA 1 Jormkay. Bee
OCHOBHBIC CONCPIATENBHO-METONUIECKHE IUHME H3Y9alOTCA Ha OPOTOKEHMH ABYX Ner 0GydeHws Ha YPOBHE CpelHero ofmiero oOpasopasii,
E€CTECTBCHHO NMOHONHAL APYT ApYTa M NOCTENEHHO HAacHINAACh HOBBIME TeMAMM H pasfenaMd. JaHHBN! yaeOHbIH KYpC ABIIETCS METEIPaTHEHBIM,
IOCKOJIBKY OOBEIURAET B cebe ComepikaHiie HeCKOMbKIX MATEMATHIECKEX MECIMIUTAH, TAKHX Kax anrebpa, TPHrOHOMETPYS, MaTeMATHYECKHE aHams,
TEOPHI MHOECTE, MATEMATHYCCKas JIOrnKa i xpyrae. 1o Mepe Toro xax ofyyarommpecs OBaieBaroT Beé 6oTee MEPOKHM MATEMATIHIECKAM ArapaToM,
Y HAX TIOCNEROBATENBHC (OPMHPYETCS M COBSPUIEHCTRYETCH YMEHHE CTPOUTE MATEMATHYECKYI0 MOJEINL peanbHOH CHTYaNHH, [PEMEHSTL SHAHS,
TONyHdeHHBIE IPH M3YIeHAN Y4e6HOTO0 Kypea, s pelIeHUs CaMOCTOSTENRAO chopMyTHPOBAHHOR MaTEMATHIECICOM 2a)a4H, a 3aTeM HHTEPIIPETEPOBATE
CBOH OTBET.



ConepxarenpHO-MeTOOHIECKAs IMHAS «UACIa ¥ BLMHCICHUA) 3aBEpINaeT (OPMHPOBAHHE HABLIKOB HCTIONL30BAHHUS AHCTBHTENBHBIX YHCEH,
KoTopoe GRUI0 HAYaTo Ha ypOBHE OCHOBHOro obmero ofpasomamus. Ha yposme cpenmero ofimero oGpasoBanus oco00e BREHHMAHHE YAEHIETCS
(GOPMHPOBABHIO HABBIKOB PAllOHANLHLIX BEMHCNEHHI, BKIOYAIOMUX B cebs HCTIONL30BAHME PAsNMIHLX (OPM 3a0NCH UHCNA, YMEHHE AENATH
OPHEKHAKY, BEINONHSTH HPHOIMIKEHHBIE BBRIMMCICHUS, OLICHABATE WHCIOBBIEC BHpAXKEHHsA, paBoTarh ¢ MATEMaTHYECKEMH KOHCTAHTAMM. 3HAKOMBIE
06yJatoIuMC MHOMKECTBA HATYPAIbHEIX, LENbX, PANHOBAILELIX M XeHCTBHTENBHEIX WHCEN MOMONHMIOTCH MHOKECTBOM KOMIUIEKCHEIK dHCel. B
KEKIOM H3 5THX MHOMKECTB PACCMAaTPUBAIOTCH CBOHCTBEHHbIC eMy CHEIMpHIECKUE 3aladl H ONepalyy: JelIeHHe Haleo, ONEpHPOBaHHE OCTaTKaMH Ha
MHOXKECTBE LIENBIX YHCEN, 0CODBIE CROHCTRA PAlHOHANBHBIX H HPPAIMOHANBHEIX WHcel, apudMeTHIeCKue ONepalliy, 2 TaKXke H3BNEYeHHE KOPHS
HaTYpaNbHOH CTEIEHH HA MHOXKECTBE KOMIINEKCHBIX YHCEH. Bnarogaps nocnenosaTensHOMY PACINHPEHUIO KPYTa HCIIONb3YEMBIX YHCEN ¥ 3HAKOMCTBY
€ BO3MOXHOCTAMHM HX HNPHMEHEHHs IS PEIIeHHs pasiiuHblx 33124 GopMuUpyeTcs NpencTaBieHHE 0 ¢IUHCTBE MATEMATHKH KaK HayKh K €€ poiH B
MOCTPOSHHH MOJIENEH PealbHOro MHPA, IMHMPOXO HCIONB3YIOTCH 0000INeHEe X KOHKPETH3AFS.

Jlumns «YpaBHeHHa B HEpaBEHCTRA» PEANM3YETCs HA NPOTSDKEHHE BCEro 06y4EHUs Ha YPOBHE CpEeAHero obmero 00pasoBaHms, NOCKONBKY B
KaxxmoM pazgmene IIporpamMmbl MpedycMOTPEHO perieHne COOTBETCTRYIOMMX 3aiay. B pesynbTare obyuaiomuecs OBIaAeBaioT PaziHUHEIMA METONAME
PEIICHHS palKOHANBHBIX, HPPATHOHALHAIX, TOKA3ATEMLHEIX, IOTAPHIMIIECKHX M TPHIOHOMETPHYECKHX YPaBHCHHUH, HEPABEHCTE H CHCTEM, a TaKkKe
3a[a4, CoOOEPIKaINKX napaMeTpsl. [fonydennsle yMERHS ITHPOKO HCNOMB3YEOTCS NIPH HCCASAOBAHMH DYHKIHH ¢ TOMOMBIO HPOM3BOAHOM, [(PY PEIICHHH
IPUKNAHBIX 38889 ¥ 32/(a9 HA HAXOKAEHNE HanOONbUINX ¥ HANMEHBIIMX 3Hadenuil ¢pysxumm. Jaunas cofepraTensHad JINEKU BKIIOYACT B ¢ebs Taroke
¢opmupoBarne yMEHHH BEIONHATE PACUETHI 10 YOpMyNaM, peoGpasoranys panHOHaNbHBIX, HPPAIHOHATEHEIX B TPHIOHOMETPHUSCKHX BhPaKCHI,
a TaIOKe BBIPKEHHH, COAEPKAIX CTENEHH U Ioraprdmel. Biraromaps usydeHHIo anrebpanyecKoro Marepygana MPORCXONUT AaibHeliee pasBuTHE
aNropuTMEIECKOro ¥ aGCTPAaKTHOrO MBIIIERHS OCYHAFONTHXCA, (OPMHUPYIOTCS HaBLIKE NEXYKTHBHEIX DACCY)KHEHUH, paGoThl ¢ CHMBONLHEMH
(opMamu, IpeACTABICHHS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHZE PABEHCTB M HEPABCHCTB. Asrebpa npeanaraer 3QGekTHBHLIE HICTPYMEHTEL IS
peuIeHyd NPaKTHYECKHX ¥ €CTECTBEHHO-HAYYHLIX 38029, HarTBLIHO AEMOHCTPHPYET CBOH BO3MOYKHOCTH KaK A3bIKa HAYKH.

ComepxarensHo-MeToArueckas TuHus «DyEKEYM B rpadHKu» TECHO NEpeIeTaeTes ¢ APYTAME JMHASME YIeGHOTO Kypea, OCKONEKY B KaKoM-
TO CMEICHE 32Ja€T IIOCACNOBATENLHOCTL U3YydCHIS MaTepHana. M3ydedue cTeneHBOH, noxasarelbHoil, morapudMudeckoll H TPUMOHOMETPHICCKIX
(yHKUKI, HX CBOHCTB # rpadHKoR, HCIIOAb30BaMe (YHKIHH AIIs PelleHns 3a1a4 K3 APYTHX YYeOHHX MPESAMETOB K PEalbHOM KU3HH TECHO CRI3AHO
Kax ¢ MaTeMaTHICCKHM aHATH30M, TAK U C PElIenyeM ypapHeHuH H HepaseHCTB. [Ipn sTOoM GONbmoe BHAMAKEE YOLIETCS (POPMHUPOBAHHIO YMEHESE
BBID@KATH (POPMYNAME 3aBHCHMOCTH MEXIY PasiHIHEIME BEIMYHHAMHE, HCCIEN0BATh MOMyUeHHEE QYHKIHH, CTPOXTE HX Tpaduku. Marepuain 1ok
COnepxaTeNbHON NUHAK HAENEH HA PAa3BUTHE YMEHHM H HABBIKOB, MO3BOIIOMMUX BRIPAKATH 3ABHCHMOCTH MEX(TY BEITIHHAMH B pasmuuHoil hopme:
aHaNATHYECKOH, rpadiurdeckol u cnoBecHoi. Ero usysenue crnocobCTBYeT pasBUTHIO AlNOPHTMEYECKOTO MBIIUICHES], CHOCOOHOCTH K 0600meHAIO H
KOHKPETRIANMH, HCIONB30BaHHIO aHaNOrHii.

Copmepxarencras manma «Hawana maremaTHueckoro amanmiza» MO3BOMSET CYIIECTBEHHO PACHIAPHTL KPYT KaK MareMaTHYecKHX, TaK H
NpUKTAfHEIX 3a7a4, ZOCTYIHBIX O0YyHaommMcs, TaKk KaK y HUX IOSBASeTCH BO3MOXKHOCTb CTPOHThH Ipadiiky CAOMHBX (YHKIHH, ONPENENITs HX
HauQoNbIHe ¥ HANMEHBINHE SHAYEHMSA, BBUMCIATL Nuomamy uryp B O6BEMEl Tel, HaXOmUTh CKOPOCTH M YCKOPEHHS mponeccos. Jlammas
coAepikaTeNbHAs JHHHSI OTKPHIBAET HOBBIC BO3MOXKHOCTHE MOCTPOSHHS MaYEMAaTHYECKHX MOIENell peambHBIX CHTyalmid, [O3BOJAET HaXONHTh
HaWAy4Diee DEINCHHE B OPUKNATHBEIX, B TOM UHCIE COUMANBHO-3KOHOMHYECKHX, 3ajaqax. JHaKOMCTBO C OCHOBaMH MAaTEMaTHYECKOr0 aHalm3a



CHIOCOBCTBYET Pa3BATHIO a0CTPakTHOrO, (JOPMAIEHO-NOIHYECKOTO M KPEATHBHOIO MBIIUICHHS, (OPMHPOBAHHEC YMEHHI PAacITO3HABATE IIPOABICHYIS
33aKOHOB MAaTEMATHKH B HaYKe, TEXHHKE 1 HCKyccTBe. O0ydaronrecs Y3HAOT O BELIAIOIINXCS PE3YNbTATAX, [IONYISHHEIX B XOfE PasBUTHS MaTEMaTHKH
Kak Hayky, # 06 ux aBTOpax.

ConepsxarensBo-MeToMYeCKan JHHA «MHOXKECTEA W JIOTHKA» BKIIOYAET B ceOf BIEMEHTHl TEOPHH MHOKECTE H MATEMATHYECKOH NTOTHKM,
Teopernko-MHOKECTBEHEBIE NPEACTABNCHAS NPOMMIHIBAIOT BECh Kypc MKONLHON MATEMATHKE 1 NpeHiaraioT HamOolee YHEBEDPCANBHEN S3BIK,
00BeMMITIOIHE BCE PasfeNs! MaTeMaThky ¥ €& TPHNOKCHRH, ONH CBA3LIBAIOT PasHIEe MATEMATHYECKUe JUCHMINTHHE] U HX TIPHIOKEHHS B eMHHOE
nenoe. 1103ToMy BXXHO AaTh BOZMONKHOCT O0YYAIOImEMYCs [TOBUMATE TEOPETHKO-MEOKECTBEHHBI A3BIK COBPEMEHHOH MATEMATHKY H HCIONB30BATE
€0 UL BEIPAXKEHMS CBOUX MBICTEH. JIpyriaM BasKHEIM ITPH3HAKOM MATEMATHKH KAK HAYKH CICAYET IPA3HATH CBOMCTBEHHYTO el CTpOTocTh 0O0CHOBAHMH
U CIEOBaHiE ONPENCACHHEIM NPaBiiaM DOCTPOCHII JOKA3aTeNbCTB. SHAKOMCTRO ¢ SHEMENTAME MATEMATHYECKOHR JOMKH CIIOCOOCTBYET Pa3BUTHID
JIOri9ecKoro MbIILICHNS 00Y9aIOMIHXCs, JIO3BOMIET HM CTPORTE CBOHM PACCYICIEHKA Ha OCHOBE JOTHYECKHX UpaBull, POpMHpYeT HABHIKE KPATHIECKOTO
MBIIILICHAS.

B yuebnom xypce «AnreGpa ¥ Hauana MaTeMaTHUECKOr0 AHANE33» IPHCYTCTBYIOT OCHOBBI MAaTEMATHUECKOro MOASHHPORAHUL, KOTOPBIE
APU3BaHLI CIIOCOOCTBOBATL (JOPMHPOBAHAIO HABLIKOB [IOCTPOEHES MOIENEl pealbHbX CUTYalHi, HCCAeI0BaRMS 3THX MOJefeli ¢ MOMOMIEIO anfiapata
alredphl W MaTeMATIIECKOTO aHANN3a, HHTEPIPETAUNH ONyISHHBIX Pe3y/IbTaToB. Takue 3ajaHis BIUIETEHB! B KOKABH U3 pasAelioB NPOrPAMMEL,
IOCKONBKY Bech MaTepHal yueOHOro Kypca MHUPOKO HCMONL3YeTes A Pelletis IpUKIafHbIX 3anad. [Ipy pelleHns pealbibX IPAKTHYECKUX 3a0aY
ofydalompecs: pasBHEBAIOT HaONIOJATENBHOCTS, YMEHFE HAXONHTh 3aKOHOMEPHOCTH, afCTpATHpOBATHCA, HCIONB3OBATH aHANOTHIO, 06o6marTh w
KOHKPETH3HPOBATE NpobieMy. JIeaTenbHOCTS 10 OPMUPOBAHNIO HABEIKOB PEIICHNs NPAKNAXHBIX 33144 OpraHu3yEeTcd B MPOIECCe H3yYeHHs BeeX TeM
y9ebHOoro Kypea «Aymre0pa U Havana MaTeMATHYECKOTO aHAIH3a.

) Mecro yuebnoro Kypea «Anrefpa o Ha4ana MATEMATHIECKOr0 AHANH3a» B y1eGHOM ILIaHe

Cornacao ygebHoMmy mnany B 10-11 kimaccax wsygaercs yueGHBEE xype «AnreGpay, KOTODHH BKIIOYAET CHEAYIONIHE OCHOBHBIE DA3NEIIBI
cozepxKaHu: «'ucna i Beraucnenusy. «OyHKIER | rpadury, «VpasHeHus 1 HepaseHcTBay, «Hauana MaTeMATHIECKOTO aHATM3ay, «MHOKECTBA H
zormka». B yuebHoM rnane Ha u3ydeHue anrebprl B 10-11 wiaccax Ha yriyOnEHHOM YpoBHE OTBOAMTCS 4 YIeOHbBIX YaCOB B HEAEMO B TEYEHUE KKIOTO
roga obyyenus, Beero 3a ga rojia o6yyenus — 272 yueHHbIX JaCoB.

COAEPKAHHUE YUEBHOI'O KYPCA «Anrefpa o Ha%aaa MATEMATHIECKOT0 aHATH3A»
10 KJACC

Yuea 1 BEIHCIEHHAS

Pauuonansipie yncna. OOBIKHOBEHHBLIE H HECATHUHbIE IpOBH, MpoleHTLL. GeckoHewHble MepHomHueckue Apobu. [Ipumenexne Apobel u
NPOLEHTOB A/ PELICHH S MPHKIAAHBIX 38184 13 PA3/IMYHbBIX OTpacieH 3HaHuH 1 peasibHOM JKH3HM,

Heficrentensuvie ynucna. Paunosanshple ¥ WpPaUHOHAIbHBIE ducAd. ApPHMCTHYECKME ONEpPallud C ASHCTBHICILUBIMH uHCIaMu. Momylik
IEHCTBUTENLHOIO YMCHa | €ro cBoficTBa. [IpubiynKEHbIe BRIYHCIEHMS, IPABKIIA OKPYTIeHHs, IPHKH/IKA H OLEHKA PE3y/TbTATA BLITHCIEHHH.

Crenens ¢ uenbM nokasareleM. bunom Hbiorona, Menonbzosanue noaxomsmest Gopmbl 3amucH AeHCTBATEIBHBIX HHCEN I peHICHMs
[IPAKTHYECKHX 34044 U MIPEACTABIEHHS JaHHBIX.



Apu(MeTHIECKHH KopeHb HATYpANBLHON CTElCHH H ero CBOHCTBA.

(TeneHs ¢ PALOHALHBIM TOKA3ATENIEM H e€ CBOHCTBA, CTENEHD C JIEACTBUTENBHEIM NOKA3ATENCM.

Jlorapudm uucna. Croiicrna norapudma. JlecaTHUHBIE U HATypailblbie JIOrapypMBl.

CuHyc. KOCHHYC. TAHIGHC. KOTAHMeHC HHCIOBOTO apryMeHTa. ApKcMIyC, apKKOCHHYC M apKTaHI€HC YMCIIOBOIO apryMenTa.

VpapHeHHs] B HepaBeHCTEa

ToxkzecTBa ¥ TOXICCTREHHbE npeobpaszopaHyd. YpaBHEHHE. KOpeHb YpaBHEHN. PaBHOCHITBHBIC YPABHCHHA M YPaBHEHUS-CHCICTBHIL.
HepaBeHCTRO. PEILICHHE HEPABEHCTEA.

()CHOBHBIE METO/Ibi PEUICHHH LEABIX H JAPOOHO-PalHOHAILHBIX vpaBHEBMH H HepaBeHCTB. MHOrOWIEHb! 0T omxoi miepeMeHHOMN. Jlenenne
MHOFOUICHA HA MHOTOUNEH ¢ ocTaTkoM. Teopema Besy. MHOTOHIEHDBI C Ue1bIMH xoadprmenramu. Teopema Buera.

[Tpeo6pasoBaHHs YHCIOBBIX BbIPAKEHHI, CONEPNALIMX CTENCHA A KOPHH.

WippaunoHanbHEle ypasreHus, OCHOBHbIE MCTOMb! PEIICHIA HPPALMOHANIBHBIX YPaRHEHIH.

[ToxasaTenbHbie ypasHenns. OCHOBHbIE METORBL PELLEHHMS MOKA3ATENBHBIX ypaBHEeHHH.

[IpeoBpasoBariie BeIpAKCHEH, COACPIKALIHX JOTAPH{MEI.

florapudmuueckue ypapienyus. OCHOBHDIE METOIB! PENICHIS aorapu{pMIIecKHX YPaBHCHUH.

OcHoHbie TpHroHoMeTpuucckite Gopaysl [Tpeodpasosaiue TpHI OHOMETPHHECKUX BhipadieHuit. Perenyue TpruroHOMETPHUSCKEX ypaBHEHH .

PemeHne CACTEM NHHEHHLIX ypapHeH . MaTpiia CHCTEMb! TMHEHHLIX yPaBHEHHUH. Onpenenutesb MaTpyLibl 2 2. ¢To reoMeTpHYECKHE CMbICH
J CBOIICTBA. BLIHCHCHHE €10 3HAYCHHS, IPUMEHEHHE ONPEASATENS 118 PEMICHHA CHCTEME! IMHEHHBIX ypaBHeryi. PelieHie IpHKIaIHEX 32434 ¢
[OMOLLBIO CHCTEMBI JIMHEIHELX Ypasuerkil. Mccnenosanue NOCTPOCKHOM MO/IEH € TTOMOMIBIO MATPHL H onpesennTeei.

TTocTpoeHHE MATEMATHISCKHX MOJeel peanbHoi CUTYaIliH ¢ NOMANILIO ypapueuuii W HepapedcTB. [Ipamencnne VpaBHEeHMH U HEPABEHCTB K
peNieHHI0 MAaTEMATHHECKHX 3a/1a4 W 3a/1a4 13 PasiiHbIX obnacrelt HayKy M peallbHOM MAZHY.

dyukupy 1 rpadury

Oynxumst, cnocobs 3ananma QyHKumH, B3aumuo oBpaTusle  (yHrmuy. KoMnosuuus QyHKIMH. I paduk  QyHEKIHY. DIEMEHTapHBIC
fipeoGpazoBatyst rPAQHKOB yHKUKH.

OBnacTs OIpeIeIeHHs ¥ MUOKECTBO 3HaueHH# yHKuMH. Hyu dyvuxumg. TIpoMexcyTKe 3HAKONOCTOAHCTRA. UsTHpe H HEYETHBIE (YHIIIHM.
Tepromuueckue GyHkum. IIpoMenryTkH MOBOTOHHOCTH pyHKIME. MaKcHMYMBI ¥ MYHEMYMBL dynxumn. Hauboapinee n HAAMEHbILICE SHAMCHIL
(HYHKIIH HA MTPOMEKYTKE.

Tlureiinas, KBAOpaTHYHAs B NPOBHO-TUHeHRHas QYHKIME. DAeMeHTapHOe HCCGNOBAHHE M NOCTPOCHMUE HX rpaduKoB.

Crenennas HyHKIMS C HATYPANbHBIM U HEMbIM MOKazaTeiem. E& cpoficTea 1 rpacuk. CBoiictBa # rpaduK KOpHS N-0H CTENECHH KaK (hyHKIN
o6patHOl CTEHEHH C HATYPAAbHbLIM MOKA3ATENIEM.

[ToxasaTenbHas W gorapudmmrueckas QyHKIMH, HX CBOHCTBA R rpadmxu. McrionesoBanne rpadiukoB GYHKUNA Ald PeIeHHs ypaBHEHHH.

TPHTOHOMETPHHECKAs OKPYi0CTh, ONPEISCHUE TPHIOHOMUTIH HECKHX yHKLHI YMCIIOBOI 0 APTYMEHTA.

DYHKIMOHATBHBIE 3aBUCHMOCTE B PeanbHBIX TPOLECCAX H ABICHUAX. I"papuxy peansHLIX 3aBUCHMOCTEH.

Havana MATEMATHYECKOr0 AHANMU3A



HocrnenopatensiocTu. cnocobsl 3aianus nocaeosareabHocTeif. MeToyn MaremaTHueckod MHJAYKIHE. MOHOTOHHbIE M OTPAHUUCHHBIE
NOCJIENOBATENbHOCTH. MCTOPHA BOSHHKHOBEHH L MATEMATHYECKOI'O aHAIIM34 KaK aHalli3a 6eCiOHEUHO MAaNlbIX.

ApudMeTHYECKaT U reOMETPHYECKas Nporpecenu. beckoneuno ybLBalolias reoMeTprueckas nporpeccus. Cymma GeckoHedHo yBblBatoLeH
reoMeTpudeckoll nporpeccun. JluneHubll W SxcHOHEeHIHANLHLIE pocT. Ydcno e. Mopmyna CIOKHLIX HPOUEHTOB. Mcmonsiosauue MpoOrpeccHy s
PEIUCHMA peabHBIX 3aa4 TPHKIAIHOTO XapaKTepa.

Henpeprisubie dyuxnnm u ux ceoictea. Touxy pasppiBa. AcuMnToTh rpadukos (yekumii. CpoficTsa (ysxinii HenpepbiBHBIX HA OTPE3Ke.
MeToz HHTepBanoB A pelieH s HepaseHcTs. [IpuMenen e CROHCTB HEMPePLBHLIX (YHKUHEH /14 pellieHHs 3aay.

[eppas u Bropas npouseonnsle GyHruUHH. ONpeneNeHHe. reOMETPHYECKHH B (H3HIECKHil CMBIC] POW3BONHOK. YpaBHeHMe KacaTenpHol K
rpaduKy QYHKIIHN.

IIpousBonbie InemMeHTapHBIX PyHKIMMA. [[pon3BOaHAS CYMMDI, IPOH3BEIEHH . MACTHOTO M KOMIIOSHIHY (DYEKUMH.

MuoskecTBA B NOFHKA

MHOXeCTBO. OrepauH Hal MHOKECTBAMH M WX CBoOiicTBa. Jluarpammsl Ditnepa—Benna. IIpuMeneHne TeOPETHKO-MHOMECTBEHHOrO anmapaTa
LN OTMUCAHNA PEANbHBIX ITPOLECCOB M ABIECHHUIA, ITPH PEUISHUH 38,184 i3 JPYTHX YIeOHbLIX IPeIMETOR.

Omnpenenenne, Teopema, CBOHCTBO MATEMATHYECKOTO 00BEKTA. CIEACTBHE, JOKAZATENHCTRO, PABHOCHILHBIC YPAaBHEHHSL.

11 KJIACC

Yncna v BLIMHCTEHHA

Harypanbhsie u uesabie yucna. IpuMeHeHAE TPU3HAKOB JASIMMOCTH UETbIX 4HCE. HanOonbumil oBwuH e auTe (nanee - HO/I) u nanmenpLuee
obuee kparuoe (aanee - HOK), ocratkor no momymo, anropurma Eeknnna pms PpeLieHM 32024 B NeNblX HHCIax.

Komnnexcrpie uncna. AnreGpauueckas ¥ TpHTOHOMETpHueckas (OPMBI 3arMcH KOMIUIEKCHOTO 4HCAd. Apu(METHUECKHe OMepanuy c
KOMIIJICKCHbLIMK YHCaami. H3o00pakenue koMNIEKCHBIX YHCE! HA KOUPAMHATHOMH nnockocTi. @opmyna Myaspa. KopHu n-oii creneHd W3 KOMILIEKCHOTO
qucna. [IppmMeHen e KOMILIeKCHBIX qrcen LI perterus (H3HYECKHX H F'eOMEeTpHUECKHX 3a/a.

¥paBuenns 0 HepaBencTsa

Cucrema 4 COBOKYNMHOCTE YPABHEHHIT # HEPABEHCTB. PaBHOCUILHbIE CHCTEMBI H CHCTEMBI-CIEACTRMS. PABHOCHABALIE HEPABEHCTBA.

OT6op KOpHEH TPUIOHOMETPHYCCKHX YPABHCHHI ¢ TOMOIIILK) TPHIOHOMETPHYECKOH OKPYIKHOCTH. PeilieH1e TPHTOHOMETPUYECKIX HEPABEHCTB.

OcHOBHEIE METOIBI PEILIEHHS IOKA3aTENLHEIX H IOrapH(MHYECKHX HEPABCHCTS.

OcHoBHbIe METOIb! PELIEHHS KPPALMOHANLHEIX HEPABESHCTB, _

OcHOBHbIE METOIbI PEITIEHNS CHCTEM M COBOKYTIHOCTE! PaliHOHANLHEIX, HPPANHOHATBHLLX, MOKAATEILHBIX 1 JOrapH(MHUECKUX YPABHCHHH.

YpaBHEHHS. HEPABEHCTBA H CHCTEMBI C TIAPAMETPaMH. .

IIpaMeHenye ypapHeHuit, CHCTEM H HePABEHCTE K PELUCHHIO MaTEMATIIeCKHX 3a1a4 U 3a0ad U3 PasiM4HbIX ofNacTeil HAYKH H pealTbHOH IH3HHU,
HHTEPIPETALHS N0y ICHHBIX PE3YJILTATOB.

@ysrIHy 1 rpagukn

I'paduk komnosnumy GyHxmuit. [eomerpudeckue obpassl ypapHeHHH 1 HEPABEHCTR HA KOOPAHAATHON TLITOCKOCTH.



TpuronomeTpruueckre QyHKIMY. UX CBONHCTBA 1 IpaduKi.

I'paduueckne METOADLE peleHNs ypaBHEH U H HepaBeHeTs. [paduueckye METOAL] PEIIEHMA 3a7ay ¢ TTapaMeTPaMH.

Hcnonbsosanue rpaduicos QyHKIME QIS HCCACHOBAHKA TPOUECCOB M 3aBHCHMOCTell, KOTOphle BOIHUKAIOT NPH PEIUEHHH 3afad U3 APYIHX
y4eOHBIX TPE.IMETOR H peanbHoN MU3HH.

Hauaiaa MaTeMaTH4eCKOr0 aHANM32

[Ipumenenne npon3ssoaioH Kk HCcneNORAHNIO (yHKLHA HA MOHOTOHHOCTD B 3keTpeMyMbl. Haxmicienne HanGonbumero 1 HauMEeHBIIErO 3HAYEH MH
HENpephiBHONH ()YHKLHH Ha OTpe3Ke.

IlpuMerenne Npow3BOAHON /I HAXOMXKZEGHHS HAWAYULIErQ pelEHMs B NPHKIAAHBIX 3afadax. jaJ ONpefeNeHHs CKOPOCTH H YCKOpPEHUs
npouecca, 3a1aHHoro GopMyIoi HaK rpadHKoM.

[lepsoobpaznas, ocHoBHOE cBOICTRO NepBoobpasubiX. [lepBoobpasHbie JneMEHTApHBIX GyHKUMi. |lpasuna HaXoKaeH s NepBooOpasHbIX.

MinTerpain. I'eomeTpudecknii cMBICH HHTerpana. Boluncaenne onpeaenéunoro uruterpana no gopmyne Heotona-JleiGHimna.

[Ipumenenne uuTerpana A HAXOKICHAS IOWALEH N10CKUX GUryp H 0ObEMOB reOMETPUYECKHX TE.

Hpumeps:  pewmenuil  audipepeHNHAnbHLIY  ypasHenui. Maremarnyeckoe MONEIWpOBaHUE  PeadbHbIX [POLECCOB € [OMOWIbLIO
IuQdeperHaTLEbIX YPABHEHN,

NPEIMETHBIE PE3VJILTATHI oceoenns yuebrore Kypea «Aaredpa H HAYAIa MATEMATHIECKOTO AHAIN3A»

10 KJIACC

Ynena a BRITUCISHES:

- CBOOOAHO ONEPHPOBATL NOHATHSMHU: PALHOHANLIOE YHCIIO, DeCKOHEHAs IEPHOAMIECKas Apodh, IPOLEHTH!, UPPANHOHANBHOE YHCIIO.
MHOJKECTBA PallHOHANLHEIX H AEHCTBATENBHEIX YUCE), MOAYAb AeHCTBATEILHOTO JHCHE;

- HPHUMEHSATH APOGH H TPOLEHTHI IS PEIIeHH IPUKNANHLX 3318y U3 PasiUHbIX OTpacicl 3HaHMI B peaibHOH HH3HH;

- NPUMEHSITE TPHOIMKENHBIC BEIHACIEHI, TPABKIA OKPYITIEHI, IPHKUAKY X OUSHKY Pe3yNLTaTa BRUUCICHHUH;

- cBOGOMAHO ONEPHUPORAT MOHATHEM: CTEICHD C UEbIM IIOKA3aTENEM, HCHONML30BATE: NOAXONULY0 QOpMY 3aIHcy NeCTBHTENLHEIX YHCEN
TS PEMICHHES NPAKTHUECKMX 38884 1 MPEACTARICHNAS JAHHBIX;

- ¢BOOONHO ONEPHPOBATL HOHATHEM: aprMETHYECKIH KOpeHh HATypAIbHOM CTENEHN,

- CBOOOAHO ONEPHPOBATE IOHSITHEM: CTEHEHD € PAHOHATLHEM T0Ka3aTeleM;

- ¢p0o60AHO OMEPHEPOBATL NOBSITHSMHE: JIOTapudM UHCIA, AECSTHYHEE W HATYPAIILHEIE JIOrapH(OMEL

- CBOOOXHO OTIEPHPORATH HOHSTHAME: CHHYC, KOCHHYC, TAHI'EHC, KOTAHIeHC YHCIOBOI0 APTYMEHNTa;

- ONEPUPOBATE NOHATHAMHM: aAPKCHHYC, ApKKOCHHYC M APKTAHIEHC YHCIOBOT0 apryMeHTa.

YpasHeHns 1 HepaBeHCTRA:

- CBOGOMHO ONEPHPORATH IOHATHAMH: TOXIECTBO, YPaBHEHHUE, HEPABEHCTBO, PARHOCHNLHEE YpABHEHHS H YPaBHEHUA-CIECACTBHSA,
PaBHOCHIBLHBIE HEPABEHCTRA;



- [PAMEHSATDL PasiiYHble METOAB PEINeHNs PalHOHANBHBEIX H IPOOHO-PANHOHANBHELIX YPABHEHHH, MPHMEHSTE METON HHTEPBAIOB I
PELICHH S HEPABEHCTR;

- CBOOOLHO ONEPHPORATL NOEATHAME: MHOTOWIEH OT OJHOM EpPEMEHHO, MHOTOYAEH C HeNEIME Ko3(QHUIIHEHTaMH, KOPHE MHOTOUNEHa,
IPUMEHATE NENCHHAC MHOTOWIEHA Ha MHOTOWACH C OCTATKOM, TeopeMy beay H reopemy Buera Anis pemeHns 3aiay;

= cBOOOIHO ONEPHPOBATL MOHATHAMY: CHCTEMA NWHEHHEIX ypasHeHuil, MATPHIA, ONpeeNaTeNh MATPHIBL 2 X 2 M €ro reOMeTpHYecK it
CMBICT, MCIIONB30BATE CROKCTBA ONpeAeHTEN 2 X 2 [ BHMUCNEHHs €r0 3HAYEHHS, IPHMEHATh ONPEACNHTENH AT PEMNEHAS CHCTEMb] JIMHEHHBIX
YPaBHEHHH, MOLENUPOBATD PEANbHBIE CHTYAIHY C HOMOIIBIO CHCTEME] IMHEHHEIX YPaBHEHHI!, HCCIENORATh OCTPOSHHMIE MOENH C IIOMOMILEC MATPHIY
H onpepeNnuTenei, HHTEPIPETHPORATH TOJIYICHHEI PesyILTAT;

- MCIOB30BATh CBOMCTRA AEHCTBHH ¢ KOPHAMH S MpeoOpasoBaHusl BEIPAKSHHIH;

- BBOTOJHATE NPe0OpazoBatE YUCIIOBBIX BHPAKEHHH, COMEPHANIUX CTENEHH C PALHOHATEALIM ITOKA3aTeIeM;

- HCIIONBL30BATE CBOMCTRA JIOTapHPMOB A1 Npeobpa3oBanus JOrapu(MHYECKIX BEIPANKEH;

- CBOOOAHO ONEpHPOBars NMOHATHAMH: HPPAUHOHANLHBE, MOKA3aTENbHEbE H JorapudMHYecKHe ypaBHEHMs, HAXOMUTh HX PEMEHAd ¢
IIOMOIIbI0 PABHOCHIILHEIX IIEPEXOKOB HIIH OCYMIECTBILLS NPOBEPKY KOPHEIL;

- IPEMEHATE OCHOBHEIC TPUIOHOMETPHYECKHE (OPMYNE AN MpeodpasoBanus TPHIOHOMETPHIECKHX BRIDAXKEHHIT;

- CBODOJHO ONEPHPOBATh HOHATHEM: TPUIOHOMETPHUYECKOE YDABHEHHE, IPHMEHATE HEOOXONMMEIE (hOPMYJIEI IS PEIeHHs OCHOBHBIX
THIIOB TPHTOHOMETPHYECKHUX YpARHEHIH;

- MOMNCIHHMPOBATE pealbHBIC CHTYAUMH HA f3bIKE anredphl, COCTABIMTL BEIDAXKCHHS, YPABHEHHS, HEPABCHCTBA [0 YCJIOBHIO 33a7ad4H,
HCCIIEN0BATE IOCTPOCHHBIE MOMIEH ¢ HCIIONB30BAHKEM alIapaTa anrebpaL.

Oyuruna v rpaduk; '

- cBOGOXHO ONEpPHPOBATh MOMATHAMH: (YHKLHS, crocobHl 3alanus GYHKIHY, B3aMMHO ofpaTHsle (DYHKIINE, KOMIO3MIMA (QyHKITMH,
rpaguic GYHKLEY, BENTONHSTS IeMeHTapHble Npeobpa3opanyis rpadhuKoB ¢yHKwii;

- CBOOOZHO ONEPHPOBRATH, MOHATHAME: 0ONacTh ONpEACNEeHHS B MHOXKECTRO 3HAYCHAN (YHKUHN, HYIM (QYHKIMH, TPOMEKYTKH
3HAKOMIOCTOSHCTBA;

- CBODOJHO ONEPHPOBATE MOHATUSME: YETHEIE U HEYETHEIE DYHIKIME, IEpHOAHYECKHEe (YBKITH, IPOMEXKYTKE MOHEOTOHHEOCTH (YHKIIHH,
MaKCEMYMBI ¥ MEEEMYME] QYHKIHE, BEanOOoNbIIce # HAUMEHbIIEe 3HaYeHEe QYHKIHNE Ha IPOMEIKYTIE;

- CBOOONHO ONEPUPOBaTE HOHATHAMH: CTeneHHad (QYHKIHS C HATYPATLHEIM U YeNbM NOKA3aTereM, rpaddk cTememmoil (YyHKOHH ¢
HaTypalbHbIM U IENbIM TOKA3aTeNneM, Ipa)uK KOPHS n-0i cTeneHu Kaxk GyHKIuA 06paTHoH cTeneqy ¢ HATYPaTbHEIM [OKA3ATENeM;

- ONEPHPOBaTL HOHATHAMM: JIHHEHHas, KsafpaTHiHas K ApoDHO-IWMEeHHas (yHKUMM, BBHIIONHATD 3NEMEHTapHOe HCCNeJoBaHHe o
IOCTpOEHNE HX Ipad)HKOB;

- CBOOOZHO ONEPHPOBATH TOHITHIMH: NIOKA3aTEIbHAs K NorapudIMIYecKas (DYHKIHH, HX cBOHCTBA i rpab K, HCNONL30BaTh HX rpadHKa
AL peICHHS YPaBHEHN i

- CBOOOIHO ONEPHPOBATH MOHSTHAMY: TPHTOHOMETPHUECKAS OKPYIKHOCTS, ONpeAelieHue TPArOHOMETPHUECKUX (YYHKIWH YHCHOBOTO

apryMenTa;



- HCTIONB30BaTh Mpaduiy GyHKIEHR IS HecieNOBaHKS POLECCOB M 3aBHCHMOCTeH IPH PEIICHHY 3a1ay W3 APYTuX YUeOHBIX NPEAMETOB X
PEANbHOH KU3HH, BHIPAKATL OPMYNAMHE 3aBHCAMOCTH MEYKIY Be/MUHHAMY;

Hauana MaTeMaTH9ecKOro aHAIH3a:

- cBOGOAHO ollepHpOBaTh MOHATHSIMH: apA(MerHyecKas ¥ PeoMeTpHuYecKad Mporpecchsi, OSCKOHEYHO YOBIBAKOIMAsA reoMeTpHYeCKasd
Nporpeccus, THHCHHE U SXCIOHEHIHANBHEIT POCT, opMYyIa CIOXKHEIX YPOLEHTOR, HMETh NIPECTABNEHHE O KOHCTAHTE;

- HCTONB30BATh IPOrPECCHH [ PEIe U PEalbHbIX 33189 IPHKIaTHOTO XapaKTepas

- ¢BOGONHO ONEPHPOBATH HOHSATHIME: TOCHENOBATEIBHOCTE, CIIOCOOEI 3aJaHN OCIICI0BaTeNbHOCTeH, MOHOTOHHEIE B OTPaHHYEHEBIE
IOCNEAOBATENBHOCTH, HOHUMATE OCHOBE! 3apOKACHHUS MAaTEMAaTHIECKOr0 aHaIN3a Kak aHann3a DeCKOHETHO MaNbIX;

- CBOOOIHO OlIEPHPOBATE IIOHATHAME: HellpephiBHEle (YHKLEN, TOUKH paspeEa rpaduka (yHKIHE, ACAMITOTH rpadrka QyHiuum;

- CBOOOHHO ONEPHPOBATh NOHATHEM: (JYHKIHS, HENPEPHIBHASL Ha OTpe3Ke, IPUMEHATH CBOHCTRA HeNpephBHBIX (GYHKIHMA M peluer s
3amad;

- CBOGOMHO ONEPHPOBATE MOHATHAMH: TIEPBas U BTOpast IPOM3BOAHbIE (YHKIIHAN, KacaTelbHas K TpaduKy (ryHxm;

- BBEITHCIIATE TPOM3BOJHKIE CYMMBI, NIPOU3BEICHHUS, YACTHOTO M KOMHOOZHIMH NBYX (YHKUMH, 3HATh NPOM3BOAHEE 3JIEMEHTAPHEBIX

G yHKIIi;
- HCIIONL30BaTh NeOMETPRYCCKUH 1 HH3HUeCKUi CMEBICH TIPOHIBOMHON st pEIeHHs 3a/ad.

MucseeTa ¥ NOTAKA:
- CBOOOIHO ONEPHPOBATE IIOHATHAMY | MHOKECTBO, ONEPALHN Hall MHOKECTBAMU;, 7
- UCIIONE30BATh TEOPETHKO-MHOMECTEBEHHEIH allapaT Ml OIMCAHKA PeaibHBIX NPOIECCOB M sABNEHUH, IPH PENICHMH 3aJa4 W3 JPYTux

y9ebHEIX Npe/IMeTOoR;
- cBOOOAHO ONEPHPOBATh INOHATHSAMH: ONPEAC/ICHHE, TCOPEMA, YDABHEHHE-C/ICACTBHE, CBOHCTRO MATEMATHUECKOTO o0beKTa,

JOKa3aTclIbCTEO, PaBHOCHILHLIE YPABHEHMA 1 HEPARCHCTRA.

11 KJIACC
Uyca B BEIYHCICHANA:

& ceobozHao OXIEPHPOBATE MOUATHAMN: HATYPANBHOE H IIEN0OE HHCIO, MHOMECTRA HATYPAIBHEIX H NCILIX THCEI, HCIIONL30BaThE IPH3HAKHA

JemiMocTH nenbix wucel, HOJ u HOK naTypanerbix wacen pjis pelneHns 3a049, IPEMEHITL alropuT™ EBKiruna;
- cBOOOANO OIEPHPOBATH IOHATHEM OCTATKA II0 MOAYIIO, 3AMHCHBATE HATYPANbHGIE YHCI2 B PA3IHYHBIX HO3HIHOHHBIX CHCTEMAEX

CHHCTICHHS,
- cBOOOZHO ONEPHPOBATH [TOHATHIMHE: KOMIUIGKCHOE YHCIO ¥ MHOXECTBO KOMILUICKCHBIX UMCEN, IPelCTaBIIITh KOMIIIGKCHBIE HHCIA B

anrebpauyecKoll 1 TPHIOHOMETPHYECKOH (BopMe, BBINONHATE apHEPMETHIECKHE ONEPAIHY ¢ HEMH B H306paKaTh Ha KOOPAMBATHOH IUIOCKOCTH.



YpagpHaeHus 4 HepABEHCTBA:

- cBOBOHO ONEpPHpPOBATH NOHATHAMH: HpPpallUOHAILHEBIE, [T0KA3aTEHbAbIE H NOTapu(MUUYeCKHe HEPABEHCTBA, HAXO0AHTh HX PEMEHMS ¢
IIOMOHIBIO PABHOCHILHBIX MEPEXOIOB;

- OCYINECTBIATE, 0TOOp KOpHEH IIPH peMeHnH TPUTOHOMETPHIECKOr0 YPaBHEHS;

- cBOGOMHO OMEPHPOBaTh MOHATHEM TPHUIOHOMETPHIECKOe HepaBeHCTRO, IPAMEHITh Heobxommple QopMy sl I pelleHHns 0CHOBHBIX
THIIOB TPHTOHOMETPHYECKHX HEPaBEHCTE;

- CBODOO/IHO OTIEPHPORATE OHITHAMHE: CHCTEMA M COBOKYIHOCTH YPAaBHEHUE 1 HEPABEHCTB, PABHOCHIBHBIE CHCTEMB] H CHCTEMEI-CIISICTBHA,
HaXOAUTh PEImeHus] CHCTEMB] H COBOKYITHOCTEH PaITHOHANBHEIX, APPaiAOHATBHBIX, TOKA3aTeILHBIX H JIOrapI{MHYIECKUX YPABHECHHUA H HEPABSHCTR;

- pelars paiioHalIbHBIE, HppanHOHaNbHEIE, NoKasaTeNbHEe, Jorapi(MUyeckie ¥ TPHIOHOMETPHYIECKHE YpaBHEHU:d ¥ HEepaBeHCTBa,
COREKAIINE MOAYIIH 1 IapaMeTphl;

- TPUMEHSTE IPaQUIecKye METOLBI UL DELICHH YPABHEHIH B HEPABEHCTB, 8 TAIKE 33184 C IapaMeTpaMH;

- MOJISITUPOBATS PeanbHbIe CHTYyAUHH Ha A3BIKe ANredphl, COCTABIATE BBIPAKEHYS, YPABHEHH, HEPAREHCTBA M MX CHCTEMBI N0 YCIOBHIO
3a/1a94, HCCIEN0BATE MOCTPOSHHEIE MOAENH ¢ HCIIONL30BaHKeM alllapara anre0pbl, THTEPIPETHPOBATE TOLYICHHEIH Pe3yIIBTaT.

®Oysxrony 1 rpapuKn:

- CTPOMTE TPAGHKH KOMIIO3BLME (YHKIMH ¢ IOMONILIO SNEMEHTAPHOI0 HCCNENOBAHHS H CBOMCTB KOMIIO3HIIHM JBYX (yHKIH;

- CTPOHTEH TEOMETPHYECKHE 00pazhbl ypaBHEHHH ¥ HEpABEHCTB Ha KOOPAHHATHOH [IOCKOCTH;

- ¢B0BONHO ONIEPHPOBATh MMOHATHSIME: I'PAQFKH TPHIOHOMETPHYECKAX DyHKIMiA;

- TIPUMEHATH QYHKIHE AN MOJENMPOBAHHS M HCCICIOBaHHES PEANILHEIX IPOHECCOB.

Hagana maremaruyeckoro aHajimsa:

- HCIIOB30BATh IIPOH3BOAHYIO JUTS HCCHEAOBanus HDYHKIMH HA MOHOTOHHOCTD I 9KCTPEMYMBL;

- Hax0JuTh Harbonbinee # HAHMEHbIIee 3HAYeHNs (DYHKIHY HEIPEPEIBHOM Ha OTPE3KE;

- HCITONIB30BATE NPOH3BOHYIO Al HAX0MIESHUS HAWTY9INETr0 PeHIcHNUs B IPUKIa HbIX, B TOM THCAE CONHATEHO-9KOHOMUYECKHX, 381a49aX,
IULA OTIpeNIENeHHs CKOPOCTH ¥ YCKOPEHHS Hpollecca, 3aanHoro GopMyiol unn rpadukom;

- cBOGOAHO OIIEPHPOBATEH MOHATHSIMHE: IIEPBOOGpasHas, ONpPeNeNEHEBIH HHTErpa, HAXONHTH IepBOOOpasHEIS MEMEHTAPHBIX QYHKIME 1
BHIMHCIIATE uHTErpat 1o Gopmyne Herorona—Jleibuuma;

- HaXOMUTE IWIOIAAH IUTOCKUX GHIYp B 0OBEMEI TEI ¢ IIOMOINBIO HHTETPA,

- HMETE MPECTARIIEHHE O MATEMATHYECKOM MOASIAPOBAEEH Ha IIPHMEDPE COCTABICHA JHQPEPeHIHANLHbIX YPaBHEeHHI,

- petaTe NPHENANHKIE 3a4a9H, B TOM YHCIE CONUANLHO-3KOHOMMUECKOTO M (H3MYECKOro Xapaxiepa, Cpe/CTBaMH MaTeMaTHIecKOro

analt3a.



TEMATHYECKOE IJIAHUPOBAHUE yuednoro Kypea «Anrefpa Hauasa MATCMATIHIECKOT0 AHATHIAN

10 kaace
Hazeanue pazdena (memut) Kon-so uacos Llughposuie (3neKmpornsle) 00pa306aIMeabHbLE Pecypctl
MHOIKECTBO AeHCTRETENLHEX Urces. MHorowieHsl. PanoHabHEe hitps://lesson.edu.ru/
ypaBHEHHS H HepapeHCTBa. CHCTEMEI JIMHEHHBIX YPaRHEHHH 24
Pyuxnad 1 rpaduke. CrenesHas GYHKIMS C LETHM IOKa3aTeNeM 12 htips://lesson.edu. Ty
ApnudmeTyUecKuii KOpeHb 1-0f CTENEHH. VppauuonanbHeIe 15 hups://lesson.edu.ru
YpapHEHIHS
[Mokazatenbyas dyuks. JIokasaTeAbLHBIC YPABHEH 10 hups://lesson.cdu.ru!
Tlorapudmrrgeckas $yHKIus. JIorapuQMuyeckte ypaBHeHsT 18 hitps://lesson.edu.ru.
TpUTOHOMETPHIESCKHE BEIPAKCHH 1 YPABHERN 22 hups://lesson.edu.ru’
[MocnenoBaTeNBFHOCTH H [IPOTPECCHH 10 hips://lesson.edu.r
HenpeprIBHEBIE ( yHKIIHA. TIpomzBoaHas 20 higps//lesson.edu.ry’
TlosTopenye, 06061IIeHTe, CHCTEMATH3ANLS 3HAHNY 5 hitps://lessoi.edu.ru?
Hmozo 136 hnps://lesson.edu.
11 xnacc

Hazeanue pazdena (measl) kypea (HUcno 4acos)

Koi-go wucos

ITuhposvie (onexmpanHble) 00pusogamenprivie pecypest

Hccnenopasye GyHKINE ¢ HOMOIBIO MPOH3BONHOH 19 hups:/lesson.edu.ru
[Meproobpasnas | HETETpal 11 hrtps:/lesson.edu.rw
Tpaduku TpuroHoMeTprdeckux GyHKu#. TPArOHOMETPUHICCKHE 23 hutps://lesson.cdu.ru/
HEpapeHCTBa

VppauyoHaTbHbIe, I0Ka3aTeAbHBIE U sorapuMuIecKie HEpaBeHCTRa 28 hitps:/lesson.edu.ru.
KoMnnexcHple yucna 20 hitps://lesson.eduru/
HarypamsHeie ¥ HEfbIe TACTA 12 https://lesson.edu.rus
CucreMsl PAMOHANBHBIX, HPPAUHOHANBHEIX NOKA3ATCLHEX K 17 ptips://lesson.cdu.ru/
norapu$MIIeCKHX YPaBHEHHH

3apagd ¢ HapaMeTpaMu 6 https://lesson.edu.ny/
TloeTopenue, 060bIIEHHe, CHCTEMATH3ALKA SHAIMH 5 hitps://lesson.edu.ru/
Hmozo 136 hitps://lesson.edu.ru/




PABOGYASN IMTPOTPAMMA YYEBHOI'O KYPCA «TEOMETPUSI» (10-11 xaacess, yray6aeHsbiil yposeHs)

I'eomeTprs AB/IA€TCS OJHHM U2 6a20BBIX KYPCOB HA YpORHE cpexnero odmero oOpasopaHus, Tak Kax 00€CIEUHBacT BO3MOXHOCTh H3YTICHES
JUCIAITEE €CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH M NPEAMETOB I'YMaHMTApHOro Imina. Jloruueckoe MBINICHHE, (OPMEHPYEMOE NPH H3YHCHHH
00Y9arOIEMHUCS OB TARHBIX OCHOB I€OMETpHH, NMPH AOKA3ATENECTBE TEOPEM M MOCTPOCHUH LENIOYKH JNOTHYECKHX YTBEPIKICHHI NPH PElTeHE
TEOMETPHYECKIX 3a/ay, YMEHKE BRIABHTATh M ONPOBEpTaTh IHMIOTE3HI HEIOCPEACTBEHHO HCIIONb3YEOTCA IIPH PEleHuy 3a1ay eCTECTBEHHO-HAYIHOTO
I[AKNA, B 9aCTHOCTH (PU3NYECKHX 3a7ad.

Ieau uzygenns yuebHoro Kypea «'eoMeTpus»

Ilens ocBoeHHs IporpamMmsl y4efHOro kypca «leoMeTpusa» Ha yrayOHEHHOM YpPOBHE — pPA3BHUTHE HHAUBHAYATBHBIX CHOOCOOHOCTEH
00y 9IarOIIIXCA [TPH H3YYCHHH FEOMETPHE, KaK COCTABILEOMEH IIpeMeTHOH obnacTn «MartemaTrra B HH(pOpMaTHKay» Yepe3 00ecHedeHHE BO3MOKHEOCTH
IpHOOpETEHHA H HCIONE30BaHH fojiee raybOKHX reOMETPHYECKUX 3HAHUE M JeiCTBH, COSMPUIHLIX FEOMETPHE, i HEOOXOMEMBIX Ul YCIEIHOTO
IpodeccHOHanBEHOro 00pa3OBaHus, CBS3AHHOIO ¢ UCIOIb30BAHEEM MATEMATHKH,

IlpuoprreTHrivME 3agadaMi Kypea TeOMETPHM Ha YPIyONEHHOM YpOBHE, pacUUpsSIOINMME H yCHIHBAIOMEMH Kypc 0a3soBOro ypoBHI,
SABISFOTCH:

- paclMpeHre NpeCcTaRfeH s O TeOMETPHE KaK YacTH MUPOBOH KYMBTYph! H (GOpMEPOBAHHE OCO3HAHMA B3aHMOCBA3H reOMETpHH C
OKPY2KAIOLTAM MEDPOM;

- (OpMEPOBaHHAE NPEACTABIEHHS 0 IPOCTPAHCTBEHHEIX (HHIyPax KAK O BAyKHEHIMMX MaTeMaTHIeCKIX MOJIE/ A, MO3BOJLIIOIIHX ONACHIBATE
H M3YYaTh PasHbIe ABCHHAA OKPYKAFOIIEro MUpa, 3SHAHHE HOHITHHHOrO annapara 1o pasgeny «CTepeoMeTpusy y4ebHOro Kypea reoMeTpia;

- (bopMHpOBaKe YMEH}S BIaACTh OCHOBHBIMHE ITOHSTHIMM O IIPOCTPAHCTBEHHAX (DUIYPaX M WX OCHOBHEIMH CBOHCTBAMH, 3HAHHE TEOPEM,
dbopMyn 1 yMEHNE HX IPAMEHSTS, YMEHIS JOKA3BIBATH TEOPEMBI B HAXOMUTE HECTAHAAPTHEIE CII0COOBI PEIeH s 3aay;

- dopMupORanue YMEHHS PacIO3HABATE Ha UEPTEXKax, MOLENAX ¥ B PeANbHOM MEpe MHOIOTPAHHIKM ¥ TeNa BPaleHus, KOHCTPYHPOBATE
TreOMETPHIECKHE MOJENIH;

- ¢opmypoBanye TOHMMAHMSA BO3MOXKHOCTH aKCHOMATHHECKOro HOCTPOCHIS MaTeMaTHIECKHX TeopHit, GOPMAPOBaHHE NONMMAaHHS POIIH
AKCHOMATHKH IPH IPOBENCHHH PaCCyIKICHHIA,

- (OopMHpOBaHKE YMEHHS BIATETH MCTOJAME JOKA3ATeALCTB H aNTOPHTMOB PEMICHES, YMEHHS UX [IPHMEHAT, IPOBOJHTE J0Ka3aTeIbEBIE
PACCYXKIEHHS B XOJie PEIEHNS CTepeOMETPHIECKHX 3a4ad 1 3aflad ¢ NPaKTHIECKAM CONep i aHueM, pOPMUPOBAHHE IPEACTABICHII O HeOOX0UMOCTH
JOKa3aTeNLCTR IPH 000CHOBAHNE MATEMATHICCKIX YTBEPKACHU 1 POMY AKCHOMATHKY B ITPOBEISHHUH NEAYKTHBHBIX PAcCyICHHH;

- Pa3sBUTHE ¥ COBEPIICHCTBOBAHME MHTEIUEKTYaNLHBIX ¥ TBOPYECKHX crmocoDHOCTEH 00yJarommxcs, H03HABATENLHON aKTHBHOCTH,
HCCNENOBATENBECKIX YMEHHH, KPHTHYHOCTH MBIIIEHHS, HATEPECa K H3YICHHUIO MeOMETPHH;

- dopmrporanzie GYHKIHOHANLHONW IPAMOTHOCTH, DENEBAHTHON reOMeTpHE: YMEHHSI PpacIo3HABATL IPOSBACHHS TIEOMETPHYECKEX
HOHATAH, 06BEKTOB ¥ 32KOHOMEPHOCTEH B PEAibHBX MHSHEHHLIX CHTYAIMX H IPH H3YIeHUR JPYTHEX YIeGHIX IPEAMETOR, IPOSBICHHS 3aBUCAMOCTEH
¥ 3aKOHOMEPHOCTelH, MOIENMPOBAaHAY PealbHEIX CHTYALHH, HCCAESNORAHNS OCTPOSHHEX MOJACIIeH, HETEpNpPEeTAHH IOTyICHHIX PE3YJIbTATOB.



OcHoBHBIMY COAEpIKATENBHBIME IMHHAMH Y9ebHoro Kypea «eomerpusy & 10—11 knaccax spisrores: «IIpSMEBIE H TOCKOCTH B IPOCTPAHCTBEY,
«MuororpanHuKm». «Tena Bpamenns», « BeKTOPH ¥ KOOPAUHATH B TIPOCTPAHCTREY, «JIBINEHMS B IPOCTPAHCTREY,

Coopmymuposannoe 8 PI'OC COO Tpebonanne «yMeTh ONEPUPOBATH MTOHATHSMEN, PENEBANTHEX IeOMETPHE Ha YriyOISHHOM YpOBHE
0by4erms B 10-11 xnaccax, OTHOCHTCS KO BCEM COAEPIKATENbHBIM JMHHAM y49eOHOro Kypea, a GopMHpOBaHKE JOrHISCKHX YMEHH} pacnpeneiercsa He
TOJILKO 10 COIEPIKATENBHEIM JIHHIM, HO U 1O rofaM obygenns. Conepixanne 06pasoBanus, COOTBETCTBYIOIIEES NPEAMETHEM PE3YALTATAM OCBOSHWA
DepepanbHoli pabovelt mporpaMMel, pacmpelelSHHBIM 10 ToxaM 06YUeHHs, CTPYKTYPHpPOBAHO TAKHM 0OpasoM, UToOBI KO BCEM OCHOBHBIM,
IPUATHIHAGHBIM BOIIpocaM O0y4aroinuecs o6pamanich He0OJHOKPATHO, 9T0 NO3BOJSET OPrAHH30BATE OBJIALEHAE IeOMETPHUIECKHMY [TOHATIHSIME H
HABEIKAMH TIOCHENOBATENEHO M MDOCTYIATENRHO, ¢ COOMOACHHEM NPUHIKIA NPEeMCTREHHOCTH, 4 HOBLIE 3HAHMS BKIEOYaTh B O0IOVIO cHCTEMYy
TEOMETPUYIECKIUX MPENCTaBNeHUH 00yJaromuxcs, Paciumpsis K yriayonss e€, 06pasys MpOoIHbIE MEOKECTBEHHBIE CBA3H.

Ilepexon K M3y<eHHIO reOMeTpUH Ha YTILyOIERHOM YPOBHE IIO3BOJSET:

- co3jaTe ycnoBus mis Juddepennuanyym 00ydeHHS, MOCTPOCHMS HHAUBUAYANLHBIX OOPA30BATENLHBIX MpOrpamM, o0ecmedHTh
YIIIyOInEHBOE M3ydeHHE reOMETPHHA KaK COCTaBIAIomeH yaefHoro mpeaMeTa «MareMaTHKay;

- MOATOTOBUTE O0ydaromuxcsd K UPONOIDKEHMIO H3YUCHHs MATEMAaTHKy ¢ y9€roM Bribopa Oymymeii npodeccms, obecneduras
NPEEMCTBEHHOCTE METY 0B1miM 1 IpoiecCHONANLHEIM 00pa30BaHMEM.

MECTO YYEEHOIO KYPCA «F'eomeTpHs» B yaeGHOM maaHe
Cornacno yaebnomy miamy, 8 10-11 xnaccax usyuaetcs yroyOnéRHbIt yueGHbIE Kype [ €OMETPHS», KOTOPEI! BKIIOUAET CASAYIONIHE OCHOBHEIE
paszenei copepxanus: «/[paMbie 4 IIOCKOCTH B NPOCTPaHCTBEY, «Muororpamsakuy», «Tena Bpamenns», «BeKTOph ¥ KOOPAMHATE B MPOCTPAHCTEEY,
«dBiDKeHns B mpocTpancTBey.
B yuebuom nnane na H3ydeHMe Kypca FEOMETpHE Ha YriuyGnéHHOM YPOBHE OTROIMICA 3 YUeOHBIX yaca B HEJENIo B TEYeHHE KaXKAOTO roja
obysenns. Beero 3a 2 ronma o6yuenns — 204 gaca.

COJEPKAHHUE YYEBHOI'O KYPCA «eomeTpusn»

10 KJIACC

TIpAMBIe H NECCKOCTH B IPOCTPAHCTRE

OcuorHble nousiTHa crepeoMerpur. Touka, MpsMas. MIOCKOCTS, MpocTpaHcTBO. [ToHsTHE 06 aKCHOMATHYECKOM NMOCTPOSHHH CTEPEOMETPEHH:
AXCHOMBI CTEPEOMETPUY H CIEACTBHS M3 HHX.

Bsaumuoe pacnonoxenme npaMbIX B IPOCTPAHCTBE: TEPECEKAOHIMECA. [apaiNelbHble M CKpeIlMBAIOmHecs npsMble. LlpusHaxu
CKPEIUBANOIIMXCS NPAMBIX. [lapamnensHOCTh NpsMBIX H ITOCKOCTEH B NpocTpancTRe: NAPATIIENLHEIE [TPIMEIE B TIPOCTPAHCTBE, NAPATITENEHOCTE TPEX
OPAMEBIX, NAPAINEILHOCTh NpsIMOit i nnockocru. [lapannensHoe © uewypaiiHOe NpoeKTHpoBaHWE, u30Gpakenne (uryp. OCHOBHBIE CBOMCTRa
HapanienbHoro NpoekTHpoBanus. Msobpaxenue ¢guryp B napannenbHol npoexiuuy. Y Iilbl ¢ COHAINPABNIEHHLIMA CTOPOHAMHE, YIOI MEMWIY IPAMBIME B



npocrparcTae. [lapannensaocTs nuockocTell: NapasieNbHble NIOCKOCTH. CBOMCTBA MapalleNbHbIX Miaockocreii. TIpocTelfike MpoCTPaHCTBEHHBiE
(PHUrYyph! Ha UIOCKOCTH: TETPASAP, NApAJUISIENHIIEH, TOCTROEHHE CEYEeHHH.

[TepnesanKyasapHOCT, TPAMOI M ILIOCKOCTH: [ePIeHIHKYIISpHbIE IPSMBIE B IPOCTPAHCTBE, IpAMbIe Napalienhible ¥ NepleH AMKYIAPHLIE K
MUIOCKOCTH, NpPHU3HAK NEPNeHIHKYIAPHOCTH NpAMONH ¥ MJOCKOCTH., TeopeMa o npamolt nepmenauxvispHoli nijockocTH. OpToroHanbHoe
NpoeKTHpoBatHe. |lepnen/MKyap B HAKNOHHEBIE: PACCTOSHHE OT TOYKH O TIOCKOCTH, PACCTOAHNE OT MPAMO 10 ILIOCKOCTH, MPOEKuHsa PUTYpsl Ha
MIOCKOCTD. [leprieHANKYIIPHOCTS IIOCKOCTER: IPU3HAK NEPIEHAMKYNSPHOCTH ABYX iockocreil. Teopema o TpéX NepueHANKyapax.

Yrabpl B OPOCTPAHCTBE: YrON MEHKIYy HPAMOH M IIOCKOCTHIO, ABYTPAHHBI YroJ. JIMHEHHBIR yroa ABYrpaHHOrO yrna. TpEXTPaHHbIA u
MHOI'OrpanHbic yribl. CBOHCTBA NNOCKHX YITIOB MHOrorpa#Horo yrna. CpoffcTBa MIIOCKMX ¥ IBYFPaHHBLIX VIJIOB TpEXrpaHioro yrma. Teopemb
KOCHHYCOB H CHHYCOB /113 TPEXTPAHHOTO yria,

MHororparHHKH

Bunpl MHOTOIDaHHMKOB, pasBépTka MHOrorpaHuuka. llpusma: n-yroibHas OpHsMa, OpsMas W HakiOHHAS NPU3MbL. OOKOBas M NOJHAs
IIOBEPXHOCTh MpH3MbL. [lapannenenunen. NpAMOYroJbHLI Napaulefenunes u ero cpoiictea. Kparualiinme nyTH Ha MOBEPXHOCTH MHOTOTPAHHHKA.
Teopema Diinepa. [1poctpancreennan Teopema Indaropa. Ilnpavuaa: n-yronsuas nUpaMina, IpasiibHas 4 yeeuénuan mipamuasl. Ceoiictra pébep u
BOKOBBIX FpaHeil NpaBuILHOR nupaMuabl [IpaBRALHbIE MHOIOIPAHHHKH: HpaBHibHas NPHIMA M NPABKIbLHAI IIMpaMuza. TPABHIIbHAS TPEYroabLHas
nHpaMuia U NpaBHiIbLHBIR TeTpasap. kyd. IIpencrapaente o NpaBuILHBIX MHOTOIPAHHHKAX: OKTAAP. AOASKAIP B HKOCAIAP.

BriuucneHye 31eMeNTOB MHOFOTPaHHHKOB: pEOpa. auaronany. yrisl. TLnommans 60KOBOH MOBEPXHOCTH B HOTHOH TOBEPXHOCTH NPAMOI [IPH3MEL
[IOLIANE OCHOBAHMHA. Teopema 0 60K0oBOH MOBEPXHOCTH NPAMOi NpH3MBL [omans GOKOBOH MOBEPXHOCTH H NOBEPXHOCTH IPABMNALHON [HpaMUELL,
TEOPEeMa O ILIOIANHY YCeUEHHOR MUPAMHULIBL.

CHMMETPIIS B MPOCTPAHCTRE. DNEMEHTH] CHMMETPHI NPABUILHBIX MHOTOTPAaHHUKOB. CHMMETPHS B IPARMILHOM MHOFOIPAHHUKE: CUMMET] sl
napajenenuiesa. CHMMETPHA NPaBUAbHLX ITPH3M, CUMMETPHS NPARHILHOM [THPAMHEIEI.

BexTope! H KOCPAWHATLI B IPOCTPAHCTBE

ITonsaTHs: BEKTOP B NPOCTPAHCTBE, HYNEBOIf BEKTOP. ;LNHHA HEHYIEBOF0 BEKTOPA, BEKTOPbI KOJLTH HEAPHbIC. COHANPABIEHHBIE M MPOTHEOIONIOMKHO
HaNPaBlieHlibie BeKTOPbl. PapeHcTBO BeKTOPOB. JIeHCTRUS ¢ BEKTOPaMH: CI0MKEHHE M BLIYHTAHHE BEKTOPOB. CYMM4 HECKONBKHX BEKTOPOB, YMHOMKEH He
Bexkropa Ha wwcno. CpoicTBa crnoxenHs BekTopoB. CBOMCTBA YMHOMEHMWs! BEKTOpa Ha uucno. [loHATHE KOMINAHAPHBIE BEKTOPHL IlpH3Hak
KOMINTAaHAPHOCTH TPEX BeKTOPOB. [1pasuno napannenenunena. Teopema o pasnoiKeHUH BEKTOPA IO TPEM HEKOMILIZHAPHLIM BeKTOpan. I IpsmMoyronbHas
CHCTeMa KOOPIMHAT B MpocTpancTee. KoopminaTe! BexTopa. CBI3bL MEKIY KOOPHMHATAMH BEKTOPA H KOOPAHHATAMHE TOYEK. ¥ TOJI MEXIY BEKTOPAMI.
CrasipBOe NPOM3BEACHNE BEKTOPOR.



11 KAACC

Tena ppamieHns

[oHsTHs: LMAMHIPHYIECKas IOBEPXHOCTh, KOHHUECKas NOBEPXHOCTS, clepruyeckast IOBEpXHOCTL. 00pasyioLye nopepxHocTel. Tena spalnens:
IHIMRAD, KOHYC, YCeuSHHbIH KoHyc, cdepa, wmap. Bsanvuoe pacnonosxenue chepsl ¥ IIIOCKOCTH, KacaTelbHasd MIIOCKOCTh K chepe. Mzobpaxenue Ten
BpallleHHis Ha MiIockocTH. Pa3seépTra nrmiHapa u xonyca. CuMMeTpHs cepsl | mapa.

O6ném. OcHoBHele cBOlicTBa 00BEMOB Ten. Teopema 06 00nEME IPIMOYIONBHOTO MAapajlieNenknena 1 cneacTsaa w3 Hee. O0bEM npsaMoit 1
HAKJIOHHON NPH3MBL LATHHADPA, IHpaMHuAb! H KoHyca. O6LEM 1apa H 1IapoBOro CErMeHTa.

Kom6uHaiMK Ten BpallleHust H MHOTOIPaHHAKOB. | [priMa, BriycaHHas B UHIHHAP, ONMCAHHAS oKoNo LmmHHIpa. [Tepeceyense chepl H urapa ¢
nnockocThio. Kacanue wapa u cdepbl nockocThio. IToHaTHE MHOrOrpaHHIKa, OMHCAHHOrO OKONO cdiepst, cheprl. BIHCAHHONH B MHOMOTPAHHHK MJIA
TENIO BPALIEHNH.

Tl01Maib OBEPXHOCTY LMIMHOpPE, KOHYCA., NIomais chephl u e wacrei, [Tono6rxe B mpoctpancTse. OTHOmeHHe 00BEMOB, nnoilaned
nosepxHocTed nogobuex (uryp. Ilpeofpasosanne nonoGus. romoTeTHsl. PewieHpe 3afay Ha MACCKOCTH C MCIOJb3OBAHHEM CTEPEOMETPHHECKMX
METOJOB.

flocTpoense ceveHHil MHOTOTPaHHHKOB W TEJ BpallcHUS: CeUeHHA LWHMMHApa (MapaifelbHo H NEepneHIHKyNIpHO OCH), CEHECHHA KOHYCa
(napannenbHble OCHOBAHMIO H MPOXOAALIME Yepe3 BEPLIMHY), cedeHus luapa, METOHBI MOCTPOCHMS CEeueHMH: METOA CIelOB, METOL BHYTPCHHETO
MPOEKTHPOBAHHA, METOJ [IEpEHOCA CEKY1neH MITOCKOCTH.

BexTopbl H KOOPAHHATHI B POCTPAHCTRE

BekTtops! B npoctpancTse. Onepaluy #an sexropamu. BexropHoe yMEO)eHue BexTopoB. CBoHCTRa BEKTOPHOr0 YMHOMEHHS. {IpAMOyronbHas
cHCTeMa xoopiamHar B npocrpadceree. Koopnunaisl Bexropa. PasnmoxeHue Bektopa o dasucy. KoopiuuaTHO-SBEKTOPHEBIM METOX NPH PEOIEHHH
reOMETPHHYECKUX 3aaad.

JBurkeHns B NPOCTPaHCTBE

Hevxenus npoctpasctsa. OtoOpaxenusi. Jisuwkenns u paenctBo ¢uryp. Obulie cpoffctsa iBiikeHHA. Bribl ABHIKEHUA: HapanieIbHbii
nepeHoC, USHTPATLHAE CHMMETPESL. 3epKabHas CHMMETPHS, NOBOPOT BOKPYr mpsivoi. [Tpeobpazosanus nogobus. [Ipamas u cdepa Diinepa.

NPESMETHBIE PEIYJIBTATDI yaebuoro kypea «I'eomeTpusa»

Ocpoenne yuebroro xypea «'eomerpusi» Ha yrnybnéanom yposre B 10-11 xnaccax KommkHO obeclicynBaTh ZOCTHIKEHHE CIIEYTOIIEX
IPEIMETHBIX 00pa3oBaTeNbHEX Pe3YALTATOB:

10 knace ,
cB0BOAHO OTIEPHPORATE OCHOBHBIMH [OHATHAMHM CTEPEOMETPHY APH PEIICHAH 34/1a4 I IIPOBCACHHH MATEMATHIECKHX PaCCyKACHMUH;
MPHMEHATh aKCHOMBI CTEPEOMETPHE 1 CICICTBHS U3 HHX IIPH PCIICHME FEOMETPHYECKHN 3a5aY;
KIAcCU()MIEPOBATL BIANMHOE PACTION0KEHHE MPSIMbIX B IPOCTPAHCTRE, IOCKOCTEH B IIPOCTPAHCTRC. IPSMBIX M ILIOCKOCTEH B MPOCTPAHCTBE;
cBOBOIHO ONMEPUPOBATL OHATHSIMH, CBI3AHHBIMH ¢ YTJIAMH 8 HPOCTPAHCTBE: MEXLY MPAMBIMH B [TIPOCTPAHCTBE, MEXIY MPAMOH H MMIOCKOCTBIO:



cBOGOIHO OIEPHPOBATH NOHATUAMH, CBA3AHHBIMH ¢ MHOTOTDAHHHKAMH;

ce000AHO PACMO3HaBaTh OCHOBHLIE BHAbLL MHOTOI DAHHHKOB (TIPU3MAa, TMpaMH/Ia, IPSIMOYTO/bHbIH napannerenuned, kyo);

KJIACCH (pMIIMPOBATh MHOTOTPAHHHKH. BRIOUPAst 0CHOBAHMS U1 KnaccHpuKaimm;

¢BOGOAHO OTIEPHPOBATD MOHATHAMM. CBA3AHHBIME ¢ CCUCHHUEM MHOrOTPAHHIKOB ILIOCKOCTLIO:

BBLITTONHSATH [TAPALTENBHOE, IIEHTPALHOE H OPTOIOHATLHOC IPOSKTHPOBaHHe (JHUTYP Ha INIOCKOCTh. BEIIONHATL W300paXKerns (PHIYD HA IIIOCKOCTH:
CTPOUTL CEUEHMS MHOIOIPAHHHKOB PA3ITMUHLIMY METOAAMH, BBITIOIHATE (BBIHOCHBIE) TIOCKHE HEPTERH K3 PHCYHKOB TPOCTRIX O0LEMHBIN QHIYD: BHD,
cBepxy, ¢OOKy, CHU3Y;

BBIYHCIISATD TLIOIIAMY IOBEPXHOCTEH MHEOTOIPAHHNKOB ([IpH3Ma, TUpaMHEIa), TEOMETPHUYECKHX TE ¢ IIPHMEHEHHEM QOopMYT:

cB000AHO ONEPHPOBATE IOHSTHAMM: CHMMETpPHS B IPOCTPAHCTRE, HEHTP. OCh ¥ NAOCKOCTH CHMMETPUH. LEHTP. OCh ¥ TUIOCKOCTh CHMMETPUH (HTYPBI;
cBoGOAHO ONEPUPOBATE NOHATHAMHE, COOTBETCTRYIOIUMMY BEKTOPAM M KOOPAMHATAM B IPOCTPAHCTBE;

BLITIOTHSTH ACHCTBHA HAJ BEKTOPAMI;

pelllaTh 331344 Ha [0Ka3aTENbLCTBO MATEMATHYECKWX OTHOLICHHE M HAXOMKACHHE IEOMETPHUCCKMX BEIHYHH. MPHMEHSA H3BECTHLIE METOALI IpPH
PEIICHHH MATEMATHYECKHX 38124 MOBLIEHHOrO # BbICOKOTO YPOBHS CAOMKHOCTH;

NPHMCHSATE MPOCTEHIIHE IPOrpaMMHEBIE CPEICTBA W Y 1eKTPOHHO-KOMMYHHKAITMOHHEIE CHCTEMbI NPY PELISHHH CTEPEOMETPHUSCKAX 3anay;

M3BJIEKATh, TPeoOpa3oBLBATE 1 HHTEPIPETHPOBATL HHIOPMANHIO 0 NPOCTPAHCTREHHBIX TEOMETPHUECKHX (MIypax, PEICTARNEHHYIO HA YEPTexax K
PUCYHKAX:

TIPUMEHSITh TOJTYUCHHbIE 3HAHNUS HA MMPAKTHKE: CPaBHUBATE U aHANH3KPORATE PeasIbHbIE CUTYAIIMH, IPHMEHSTh U3YUEHHEBIE IOHATHS B BPOLIECCE 1I0HCKA
peuIeua MaTeMaTHYeCKH COPMYAHPOBAHHOH MpodicmMbl, MOAETHPOBATE PEAbHBIE CHTYALMN Ha S3BIKE IeOMETPHH. HCCAENOBATh 1IOCTPOCHHBIS
MOJEIH ¢ HCHONB30BAHHEM TEOMETPHUCCKUX HORATHH ¥ TEopeM. anmmapara anrebpsl pemath NpakTHHUeCKHe 3alaull. CBA3AHHbIC ¢ HANOKICHHEM
FEOMETPHHECKUX BENHUHH;

MMETb Npe/1CTABICHH 00 OCHOBHBIX 3TAIAX PA3BMTUS I'COMETPHH KaK COCTABHOR YaCTH ()YHIAMCHTA DA3BUTHS TEXHOJIOIHH.

11 kaace
CBOOOAHO O1ICPHPOBATEH MOHSTUSIMH, CBA3AHHLIMY ¢ UHAMHAPHYECKOH. KOHHECKOH ¥ chepryecKol [TOBEPXHOCTAMH, OOBACHATD CIIOCODH! 10YHEHU S,
OlIEPHPOBATH NOHATHAMH. CBA3AHHBIMY C TEAaMy BPAIICHHA: LMIHHAPOM, KOHYCOM, cthepoli 1 apoM;
pacno3Hararh Tefla BpalleHKs (UMIHHAD, KOHYC, cdepa o map) 4 06bSCHITh CIOCO0LL MTOTYUCHMS T BPAINEHHS;
K/1accH(HIIMPOBaTh B3AHMHOE pacIonokenne ¢hepsl i MIOCKOCTH;
BEIMHCATE BEJUTYHMHBL 3CMEHTOB MHOTOI'DAHHHMKOB M TEN BpaltieHHs. 00BLEMBI H IUIOLIAIM NMOBEPXHOCTEeH MHOIOIPAHHMKOB ¥ TeNl BpalleHMs,
FeOMETPHYECKHX TEN ¢ IpuMeHeHeM GopMyi;
cB00OIHO ONMEPUPOBATE MOHATHAMM. CBSI3aHHBIMH ¢ KOMOHMHALMAMM TEJ BPALUSHHS M MHOIOIPAHHMKOB: MHOFOTpaHEMK, BOMcauubiii B chepy u
OINHCAHHDIN OKOO ciepbl, cdepa, BIHCAHHAS B MHOIOI'PAHHMK WM TENO BPAlICHE,
BRIMUCIISTE COOTHOIICHHES MEIK/Y TLIOMANIMH MOBEPXHOCTEH ¥ 06 BEMAMH MOXOOHEBIX TeJI:



H300PAKATE M3YHaeMble QHIYPhi, BRITOIHSTL (BBIHOCHBIE) NNIOCKHE YEPTEMCH M3 PHCYHKOB IPOCTEIX OOBEMHBIX (QHrYp: BH/1 CBEPXY. COOKY. CHH3Y,
CTPOHTL CeHYEeHMs TeN BPallleHHA;

H3BICKATh, HHTEPNPETHPOBATE H MpeobpasoBbiRaTh HHGOPMAHKIO 0 TPOCTPAHCTBEHHBIX MEOMETPHIECKHX (MIypax, NPEACTABICHHYIO Ha Yeprexax
PHCYHKAX;

¢BoOOIHO ONEPHPOBATE NOHATHEM BEKTOP B POCTPAHCTEE;

BBIMOAHSTH ONEPALMH HaJ BEKTOPaMHU,;

321aBaTh IJIOCKOCTE YPAaBHEHHEM B HEKAPTOBOH cHCTEME KOOPIHHAT;

pelaTh TEOMETPHYECKHE 3aJaYH Ha BEIMHCACHNE YIJIOB MEKAY MPAMBIMH H TDIOCKOCTSMH, BLIYHCICHHE PACCTOSIHUE OT TOUKH J0 [JIOCKOCTH. B LIEA0OM,
Ha NPHMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPK PeleHNl;

cB0OOIHO ONEPHPOBATL MOHATHAMMU. CBA3AHHLIMH C JIBMXKCHHMEM B IPOCTPAHCTBE, 3HATL CBOCTBA ABMIKEHMI;

BBIMOIHATE H300paKEHNSS MHOTOI'PAHHHKOB U TCA BPallCHHs NpH NapajlIefEHOM NepeHoce. IeHTPaNbHOH CHMMETPHH. 3epKaNbHOM CHMMETPUH, TPH
[0OBOPOTE BOKPYT ApsAMoit, npeobpazoBaHus nonobuis;

CTPOHTH CeYEHHS MHOIOIPAHHHMKOB M Ted BPAINCHHA: CeUYCHMS WIMHApA (IapalIeNbHO W NepleHIHKYISPHO OCH), CedYeHHs KoHYca (rapannelbHble
OCHOBAHMIO ¥ NPOXOLANIE YEPE3 BEPIIHHY). CCUEHH Wapa;,

HCNOilb30BATH METOAB! NOCTPOEHHS CEUeHHi: MCT0.1 CIEOB. MeTO BHYTPEHHETO IPOSKTHPOBAHHS. METOA NEPSHOCA CeKYUIed MIOCKOCTH:
JOKa3biBATh TEOMETPHYECKHUE YTBEPIKICHHA:

NPHMCHATE TeOMETpHYecKHe (DaKTBl AN pelieHMs CTEPEOMETPHUECKHX 3aJas. NpeAnoararoiidX HECKONbKO I0aroB pemleHHdA. €Ciu YCIOBHA
MpHMeHEHHMS 3a0aHbl B SBHOH M HeABHOH Qopme:

pelalb 3amadyd Ha JOKa3aTelIbCTBO MaleMarHyecKHX OTHOIWEHM H HAXOKACHHE reOMeTPHYECKHX BEJIHWIH.

IPHMEHATE TPOrpaMMHbIe CPELCTBA H MMEKTPOHHO-KOMMYHHKAHOHHBIE CHCTEMBI [TPH PeLlleHd CTEPEOMETPHYECKHX 3az1ad;

NPUMEHHTE MONYUYCHHbIE 3HAHHS HA NPAKTHKC. CPABHMBATH, AHATH3MPOBATE M OLEHHBATL PEAABHLIE CHMTYALHH. NPHMEHATb M3YUEHHbIE NOHATHA.
Teopembl, CBOHCTB2 B NPOUECCE MOMCKA PeUICHHA MaTeMaTHuYecKy copMynHpoBaHHOH npofuieMbl, MOIEIHPOBATE PEAbHBIC CHTYyAlHH HA SA3bIKE
reoMeTpHH, HCCIEN0BATh TOCTPOSHHbIE MOIEIH ¢ MCIIONL30BAHHEM FeOMETPHUSCKHX NOHSTUIl K Teopenm. anmapara anreOphl. pelaTh NpakTHYeCKHe
33/1a4 1. CBSI3AHHbIC C HAXOKACHHEM I'EOMETPHUECKHX BETHYMH,

MMETB N1PEACTABNEHNS 00 OCHOBHBIX dTaflaX pasBHTHA FEOMETPHH KAK COCTARHOH YacTH (yH/AaMeHTa PasBHTHS TEXHONOTHIL.
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PABOUYAS MIPOIPAMMA YUEBHOI'O KYPCA «BEPOATHOCTDL U CTATUCTHKA» (10-11 xaaccsl, yriay0aennstii ypoBeHs)

Henu n3y4denns yaeduoro kypea «BeposriecTs i CrarucTaKa»

Vuebusiit Kypc «BepoATHOCTE B CTATHCTHKAY YIIyONEHHEOrO YPOBHS SBISETCS IPOJOIUKEHIeM H PasBHTHEM OXHOMMEHHOTO y2efHOro Kypcea
YTIy6IEHHOT0 YPOBHS HA YPOBHE CpEAHero obiuero obpazopanus. Y eebHb Kype mpeaHasEades il HOpMHpOBaRns Y 00YUaroIHX sl CTATHCTHICCKOH
KYNLTYphI 4 MOHMMAHHA PO TEOPHH BEPOATHOCTEH KAK MATEMATHYECKOr0 HHCTPYMEHTa JIIA H3YYeHHUS CITyYaliHbX CODRITHHA, BEIMIHH ¥ NPOLECCOB.
[1py B3y4eHIH Kypca 000ralliaroTes NpeACTaBIeHIS 00yJaIOMMXes O METONaX HCCHeJOBAHMS USMEHYHBOr0 MUPA, Pa3BUBACTCS MTOHMMAHHE SHATMMOCTH
A ODIIHOCTH MAaTEMAaTHIECKUE METONOB ITO3HAHMS KaK HEOTHEMACMOR 9aCTH COBPEMEHHOI0 SCTECTREHHO~HAYTHOr0 MHPOBO33PEHM.

Conepxanze yd9eOHOTO Kypca HaNpaBieHO Ha 3aKperlieHme 3HaHHii, IIOMYYEHHBIX IPY M3YYeHWH Kypca Ha YPOBHE OCHOBHOTO oOrIero
obpazoBaHusd, ¥ HA Pa3sBUTHE NPEICTaBICHWH O CHydalHBIX BEIMYMHAX H B3aMMOCB3AX MEJKIY HEMHM HA BaXHBIX IPHMEpPax, CIOKETH! KOTOPBIX
IOUePITHYTHI 3 OKPY KAIoWero Mupa. B pesyibTare y 06yIarOmuxcs NOIKHO CHOPMUPOBATECS IPEACTABICHNE 0 HauboNee YIIOTpeOHTEALIEIX i 00IIHX
MATEMATHYCCKHUX MOIEIX, HCIIOJB3YEMbIX UL ONMKECAHMS aHTPOIOMETPAYECKIX i AeMorpadMuecKAX BEIHYMH, NOIPEIHOCTel B pasnuinele pona
H3MEpEeHHsIX, MIMTENBHOCTH Be30TKA3HOH PabOTH TEXHUYECKUX YCTPORCTE, XAPAKTEPHCTHK MACCOBBIX SBIICHHI H MPOUECCOB B obmecTse. Y yeOrHbIH
Kype sieasgeTcs 6a30H AN OCBOEHHS BEPOATHOCTHO-CTATHCTHYECKMX METONOB, HEOOXOMMMBIX CHEUHANICTaM HE TONBKO HHIKEHEPHBIX CIELHANBHOCTEH,
HO TAKOKe CONHANBHBIX H IICHXOIOTHYECKAX, TOCKONBKY COBPEMEHELIE 0OIMECTBEHEbIC HAYKH B 3HAUMTEIIHOH Mepe HCIONL3YIOT allifapaT aHalu3a
fonbIMX HAHHBIX. LIeHTpalsHylo 4acTh yuefGHOro Kypca 3aHAMaeT 0DCYKIEeHHE 3aKoHa CONMBINMX YHCEN — (YHIAMEHTANLHOro 3aKoHA IPHPO JbL,
HMEOIIEr0 MaTEMaTHIECKYIO GopMANHaIIHIO.

' B COOTBETCTBHY C YKAa3aHHBLIMH LEIIMH B CTPyKIype yueGHOTO Kypea «BeposTHOCTH M CTATHCTHKE» Ha YrIyONEHHOM YPOBHE BLIICIICHEI
OCHOBHEIE COTEpXKATeNbHEe Junuy: «Cay4aiiaele coORTHA & BepoaTHOCTY U «CIyualinbie BEHHHEL M 3aKOH OONBIIX YHCEI).

[TomMuMO OCHOBHBIX JIMHUH B y4eOHBIH Kypc BKIIOYEHD! SNEMEHTH T€OpHM Ipad)oB ¥ TEOPHH MHOMXECTB, Heo6XOoAuMblE M1 IONHOLIEHHOTO
OCBOEHHS MaTepuana JAaHHOTo yuyebHOro Kypea M CMEXKHEIX MaTeEMATHHYeCKIX y4eOHEIX KypPCoB.

Coneprxanre JmHHH «CrydaiiHpie CODHITHS H BEPOSTHOCTH» CIY>KHT OCHOBOH 113 (JOPMHPOBaHMA NPEACTABNCHUNE O pPacHpeicleHEH
BEPOSTHOCTEN MEXIY 3HAYCHHSIMH CIyYalHpX BeNWIHH. BayKHEYIO 9acTh B 3TOM CONEDKATENbHOH NHMHMH 3aHHMACT H3YYCHHE [EOMETPHYECKOro M
OGUMHOMHAIBHOrO PacIpe/ieleH il i 3HAKOMCTBO C HX HENPEPHBELIMHE aHANOrAMH — I0Ka3aTeIIbHEM M HOPMANBHLIM pacipeeCHIIMH.

TeMsl, CBI3a9HEE C HENPEPHBHLIME CIIYYANHGIMHE BEIFIHHAMY W PACIPEIENCHAMHE, aKIEHTHPYIOT BAUMAaHHe 00 yJaomuxcs Ha ONUCAHAH 1
H3YUCHHH CIyYaifHbIX sBIeHMH ¢ NOMOIIBIO HempepbBHAIX (yExmupi. (CHOBHOE BHHMAHHEE YIENsETcd NOKa3aTelNbHOMY H HOPMAaILHOMY
pacHpeicIcHAM.

B y4eGHOM Kypce UperycMaTpHBAETCA 03HAKOMHTENLHOE H3yUeH e CBI3H MEKIY CayqaiiHbME BENHTIMHAME ¥ QNHCaHie STOH CBI3H C NOMOMBI0
ko3 duiMenTa KOPPEILIIHN | er0 BEIOOPOTHOrO aHANora. JTH 3MEMEHTH CONePKaHNs PasBHBAIOT TeMy «JlHarpaMMbl pACCEHBAHI), H3YICHHYIO Ha
YPOBHE OCHOBHOFO 00GNIero 06pasoBanus, i BO MHOTOM OIIHPAIOTCS Ha CBEACHMS H3 KYPCOB aJredpsl i FeOMETPHH.

Emé ofiH IMeMEHT COINEP KaHms, KOTOPLIL IpeiaracTcs Ha 03HAKOMHTEIBHOM YPOBHE — IIOCIENOBATENHHOCTEL CIYYaHHEIX HE3aBHCHMELX
COOBITHE, HACTYNAIONAX B eIHHANY BpeMenn. O3HAKOMIEHHE ¢ PaclpEfeNiCHHEM BEpOSTHOCTEH KONMMIECTBA TAKMX COOLTHHE HOCHT pasBHBArOLII



XapaKTep M ABJACTCA aKTYaNbHLIM sl Oy IymnX abUTYPHEHTOB, IOCTYIAINMX Ha yueOHbIe CNelHATLHOCTH, CRA3AHHEE ¢ OOIMECTBERHEIMA HAYKAMH,
NCHXOJIOTHEH U YIIpaRICHHEM.

MecTo yuebroro Kypea «BepodTHOCTS U CTaTHCTHKA» B yueBHOM mane
Cornacuo yyebroMy mnany 8 10—11 xnaccax usywaercs yaeGHEI Kype «BeposTHOCTb H CTATHCTHKAY, B KOTOPBIH BXOAAT pasaensl: «Cinydaitnie
COOBITHS M BEPOATHOCTHY M «Clyyaiikle ReNM9MHE] ¥ 3aK0H GONBINIX Yrces»,
B yuebzouM miane ya n3ydgeRHe NAHHOTO Kypca OTBoAuTes | yueOHBIA yac B HEAGMIO B TEUeHHe KaXTOTo roja 0GydeHus, BCero 3a XBa roza
ofyueHns —68 yaeOHRIX 9acos.

COXEPKAHUE YYEBHOTI'O KYPCA «BepoaTHOCTS B CTATHCTHIKD)

10 KJACC

I"'padp. ces3mbL rpad. 11y1H B rpade: uukisl ¥ nemn. CTeneHs (BaIeHTHOCTS) BepluuHeL ['padibl #a mnockoctd. Jlepesssi.

Coryaiisple YKCNIePUMEHThI { ONBITBI) # CAyYaliHble cOBLITUS. DIeMeHTAPHEIE COBLITHS (HCX0Mb!). BEposSTHOCTE ¢/IVHaiiHOro cOBBITHA. BIH30CTh
HACTOTHl ¥ BEPOATHOCTH cOObITHH. CiydaliHble ONBITHI ¢ PABHOBOSMOKHLIMH eMEHTAPHBIME COGBITHAMA.

Onepauun Hax cobbiTusiMM: nepeceuenne, oGnheaMHEHNE. NPOTHRONONOXKHEE cobpiTia. HmarpamMbl  “Yinepa. Dopmyna cnoxeHus
BEPOATHOCTRI.

YenoBHas BEPOSTHOCTL. YMROKeHUE BepoaTHocTeil. Jlepero cryuaiinoro sxcneprMenTa. PopMyiia NonHoH BeposTHOCTH. Dopmyia Baiieca.
HezaBucHMEle coBpITHS. ,

bunapHsIii ciryuaiinblil OneT (MCNbITaHRe). yonieX i Heynada. HezasucuMble nenpranng. Ceprs He3aBUCHMBIX HCHLITAHUI 1O NEPBOro yenexa.
ITepecranosku u axropuan. Yncno coverannit. Tpeyromsuuk ackans. Qopamyia Gaxoma HioTona.

Cepwis HezaBUCHMbIX nenbiTanull Beprynnu. Ciyualinbiit sriGop 13 KoHeUHOH COBOKYITHOCTH.

Cnywaiinas Benuuyna. Pacnpegenenue seposTHocTed. [luarpamma pacnpefenenys. Qnepanmy Haj cayyaiiHpIMU BETVYMHAaMK. BhHapmas
cyuaiinas BeuuuHa. [puMepn! pacnpeesieHniil. B TOM YHCHE FeOMETPHIECKOE H HHUHOMAANBHOE.

11 KJIACC

CoBmecTHOE pacnpefelicHye ABYX CIyualHbIX BENUIHH. Hesagucumple cny4dalHEle ReTHHMHEL

Maremaruieckoe OxuIaHHe CIYYAfHOR BEHUHMHE {pacrpenenennst). [IpuMepsl NpHMeHEHAS MAaTEMAaTHUECKOI0 OXHMIAHMS (CTpaXxOBaHHE,
soTepest). MaremaTnueckoe oxu1anue GuHapHaOi clyualiHoM BeluYrHbL. MaTeMaTHIECKoe 03CHIAHHE CYMMB!I CIlY4aiHbIN BeJIM9HH. MaremMaTudeckoe
OXUAAHAE MEOMETPUIECKOT0 i OHHOMHANLHOTO paclpeaenen .

Hucriepcus u  cTaHAAPTHOE OTKIIOHGHAE CNyuyaHuoll BEANUHHB! ( pacupenenenus). Jlucnepcuss OuHapHoli CiyvaiHOR RENIHYHHEL
MaremaTHUeCKoe OMMIAHHE NPOH3BSACHHS U THCIEPCHS CYMMBI HC3asMCHMBIX cnyvaliHbix RerHynH, Jucnepcus W CTAHAAPTHOE OTIJIOHEHME
OMHOMHAIBPHOTO pacupenencHis. JlucrepcHs 0 CTARAAPTHOE OTINIOHEHHE I€OMCETPHYESCKOTO pacipeieaeHus.



Hepasenctao HeGbundpa, Teopema Uebbunéna. Teopema Bepny.umm. 3axon Gonplusx quces. Bribopounniii MeTon seenenosaHyit. BribopoyHble
XapaKkTEPHCTHKH. (LECHWBAHWE BEPOATHOCTH COOBITHA 1O BbIOOPOYHRM JaHHEIM. [IpoBepka MPOCTEHIIMX TFHIOTE3 € TOMOLILIO H3YUEHHBIX
pacnpeneneHii.

Henpepopnbie cTyuaiinble Benuuuusl. pumepsl. OYHKUMS MI0THOCTH BEPOATHOCTH pacnpenencHus. PaHOMEpHOe pacripefeleH e U ero
CBOHCTBA. 3ajaui. NPHBOASINKE K MOKAa3aTelbHOMY pacHpefeleHuo. 3a1aun, IpHBOAANME K HOPMANEHOMY pacnpeneneH o, OYHKUMA MIOTHOCTH
BCPOATHOCTH NOKA3aTENBLHOIO paclpefenenyud. (pyHKUHs MIOTHOCTH BEPOATHOCTH HOPMAIBLHOTO pacnpencncius. MyHKUNs IUIOTHOCTH H CBOHCTBA
HOPMAJILHOTO pacnpeaencHus.

[locnenoparenbHOCTh OQHHOYHBIX HE3ABUCHMBIX CODBITHIL 3anaum, IPUBOASIIME K pacupeaencHmo [IyaccoHa.

Kosapuanus npyx ciyuaiinsix senuuns. Kosdduupenr nuneiiHoii xoppenauui. CoRMecTHhie HAGIH0NeHHS ABYX BENMHMH. Bol0opouHbLi
KO3 PUIHERT Koppeisiuy. Pasinyye MexIy NMHEHHOH CBA3bI0 W OPHYMHHO-CIENCTBERHON cBA3bi0. JInHeHnas perpeccys. METOIL HAMMEHbLIIHX
KBaIpaToB.

NPEAMETHBIE PE3YJIBTATHI yuednoroe xypca «BeposiTHOCTS B CTATHCTHKAY

Hpemversele pesynbTaThl 0CBOeHHA Kypca «BepOSTHOCTh ¥ CTATHCTHKAY HA yrmyOnéanom ypoeae B 10—I11 kimaccax XapaKTepH3Y:OTCS
CIERYIOMIMME YMEHHAME.
10 xiacc

- CBOGOLHO ONEPHPOBaTh NOHATAAMH: Ipad, NIockui rpad, ces3HbIH rpad, IyTh B rpade, Lems, LK, JepPEeBO, CTENCHE BEPIIHHE], AEPEBO
CYy4aiHOr0 SKCNEPHMEHTA; -

- CBOOOIHO OINepPMpPOBATh MOHATHSME: CIIYdaiiHbIi SKCIepHMEHT (ONBIT), CIydaiiHoe COOBITHE, JNEMeHTApHOE CIIydaifHoe COBGEITHE
(s;eMEHTapHEN HCXOM) CYYaiiHOrO OIIBITA, HAXOMHTE BEPOATHOCTH COGLITHI B ONBITAX C PABHOBO3MOXKHBIMH 3REMEHTAPHBIMY COOBITHIMHU;

- HaXomuTh M (HOpMYIMpoRaTh COCBITHSA: IepeceyeHue, oOBEIMHEHHE JAHHHX COOBITHH, COBbITHE, IPOTHBONONONHOE AAHHOMY,
KCTIONL30BATE HArpaMMbl Jiiepa, KOOPIMHATHYIO PIMYFO sl PELUCHHS 38024, [TONb30BaTECH QOPMYIIOH CIOKCHHS BEpOSTHOCTEH s BepOsSTHOCTEH
ABYX M TPeX ChyvaifHbIX COOBITHIA;

= ONEpHpPOBATh INOHATHAME: YCJIOBHAA BEPOATHOCTL, YMHOXKCHHE BEPOATHOCTEH, HE3aBHCHMbIE COOBITHS, AEPEBO CIydaiBoro
IKCIICPHMEHTA, HAXOMUTE BEPOATHOCTH COOLITHH ¢ MOMONIBIO IpapHia YMHOMXKSHWS, ACPERa CIIyYaiiHoro OIEITa, HMCHIOJB30BATH (OPMYIY DONHOM
BEPOATHOCTH, (hopMyily Bafieca mpm pemenuy 3ana4, ONPELEIATh He3dBHCHMOCTE COGBITHIE IO GOPMYIE ¥ 10 OPraHu3allid CIYJaiHOr0 SKCIePIMEHTA,

- IPEMEHATh H3YyUCHHEIe KOMOMHATODHEIE QOPMYNBI UL [IEPEUHCICHHS JEMEHTOB MHOMKECTS, HMEMERTAPHBX COOBIME CIydaltHOro
OIBITA, PEIEHHS 3aa4 10 TEOPHH BepOsSTHOCTE!H;

- CBOGOMIHO ONEPHPOBATH MOHATHAMHA: DHHAPHEIA CIyHaifibii ONErT (HCIBITAHEE), YOUEX M HEylada, HC3ABHCHMBIE HCIBITAHNS, CEPHS
HCTILITAHUH, HAXOMUTL BEPOATHOCTH COOBITHIL: B CEPUM HCIILITAHHE IO TIEPROrO YCUEXa, B CEPHM MCIITAHUN bepaysm, B ONEBITE, CBAAHHOM CO
CITy9aifHBEIM BEIOOPOM M3 KOHECUHOM COBOKYIIHOCTH;

- CBOOOAHO OMEpHpOBATh MOHSTHSIME: CAyJaiHas BENHUHHA, PACHPEACTEHHE BEPOSTHOCTEIH, I@arpaMMa pacupefeneHns, OHHapHas
CITydalHas BeJMYHHA, FeOMETPHHECKOe, CHHOMHANLHOE PACIPEECHHE,



11 kxace

- ONEPHPOBATE IOHATHAMM: COBMECTHOE PacHpeiCieHHE ABYX CIIYYaliHbIX BENUYHH, HCIOJIb30BaTh TabNHIY COBMECTHOTO PACTIpENENeHY
JBYX CHyYaWHEIX BENWYHH IV BLIIENEHHS PACEPeHENeHNS KaKIOH BeaHASL, OIIPEACHCHNS HE3aBHCHMOCTH CITy aiiHEX BETHINH;

- CBOOOJHO ONMEpHPOBATh NOHATHEM MATEMATHYECKOr0 OXHAAHHS CIYYaiHOH BeNHIMHEI (pacTipeiencHus), NpPHMEHATh CBOHCTEBa
MaTEMATHYECKOr0 OXKHIAHKS NPH PEIHCSHHH 38124, BEIUHCAITE MATEMATHYIECKOE OXCHAAHAE OMAOMHUAIIEHOTO i TEOMETPHIECKOrO PacIIpeNeIeHIH;

- cB00OOMHO OOEPHPOBATL MOHSTHAME: AUCTIEPCHS, CTAHIAPTHOE OTKJIOHEHWe CAyJaifHoH BeJMYMHL], IPAMEEATE CBOMCTBA IHCIEPCHH
CIy9aiHON BeNMYKHBI (pacpefeicHus) IPA PEieH MY 33544, BEUKECALTS JMCOEPCHIO B CTAHIAPTHOE OTKIOBEH e reOMeTPHUECKOro ¥ OHHOMUANBHOTO
pacupenenenui;

- BBEIYHCILATE BRIOOPDOYHBIE XapaKTEPHCTHKA 110 JAaHHOH BRIOOpKE ¥ OeHHBATh XapaKTePHCTHKY IeHEePaTbHOH COBOKYIHOCTH JAHHEIX IO
BEICOPOUHEIM XapaKkTepHcTHKaM. OUEHHBATE BEPOSTHOCTH COOLITHIl M TIPOBEPIT MPOCTEMNMe CTATHCTHYECKHE THIIOTE3EE, HOIb3YsICh H3YUCHHBIMY
pacupeneneHUsIMY.



TEMATHYECKOE IJIAHHPOBAHHE YUEBHOT'O KYPCA «BeposiTHOCTS B CTATHCTHKAR

10 xxace
Haszeanue pazdena (memur) wypca Kon-60 vacos Hughpoewie (snexmponneie) opazosamenvibie pecypcbi
DHEMEHTEI TEOPUH IpadoB 3 https://lesson.edu.ru/
Cryuaiinple ONBITEL, CioydadiHble COOBITHA H 3 hitps://lesson.edu.ru/

BEPOATHOCTH COOBITHIA

itps;//lesson.edu.ru/

A

Onepauuy Haj MHOXECTBAME H COOBITHSIMHE.
CrnoskeHHe ¥ yMHOXKCHHE BeposATHOCTel. VeloBHas
BEPOSTHOCTE. Hezarncumple cobpITas

SneMeHTbl KOMOHHATOPHKH 4 https: /lesson.edu.ru;

Cepun oc/ e [OBaTeNBHBIX HCTILITaHMH. 5 hitps: fesson.edu.ry/
Vicnpitanus  Beprymin. Ciyvaiiueni Buifop m3
KOHEYHOH COBOKYITHOCTH

Ciryqaiinbie BelHYHHE U pacopeneacHus 14 https:/lesson.edury
Hmozo 34 hitps:/lesson.eduru/
11 xknace
Huazeanue pasdena (imemwvt) xypea Koun-60 uacos Hugpogeie (anexmponinie) obpasceamensivie pecypch
3aK0H OOJIBLIMK YHCEN 5 hnps: Alesson.edu.ru/
SJIEMEHTBI MATEMATHIECKOH CTATHCTHKH 6 hitps:lesson.edu.ru/
HermpepbiBHBIE CITyvaiitble BEIYIHEL 4 hitps:/lesson.edu.ru/
(pactipesienienus), MOKA3aTENbHOS M HOPMANLHOE
pacIupeaeIeHus
Pacnipenenenue [yaccora 2 hitps://lesson.edu.ru/
CBA3b MENCNY CIYYAAHEIMH BeJITTHMHAMHE 6 https:/flesson.edu.rn/
O6o0meHne 1 cCHCTEMATH3AIA 3BAHMIE 11 https://lesson.edu.ru/
Hmozo 34 hitps://lesson.edu.ru/
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