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Pabowas mnporpamma mno yueOHOMY mnpeamery «Matematukay (yriayOnEéHHBIH ypOBEHB)
(mpenmerHas obOmacte «Matematnka M HMH(OpPMAaTHKa») (Janee COOTBETCTBEHHO — Mporpamma IIo
MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTEIbHYIO3AMNCKY, COAepP)KaHUe OOydeHus, IJIaHUpyeMbIe
pe3yNbTaThl OCBOCHHMS IPOTPAaMMBI [0 MaTeMaTHKE, TEMaTHIECKOE IJIAaHUPOBAHUE.

[losicHuTenpHas 3ammMcKa OTpakaeT oOmuMe Iend ¢ 33Ja4d  W3YYeHUS MaTeMaTHKH,
XapaKTEPUCTHKY TICUXOJIOTMYECKHX TMPEINOChUIOK K €€ H3y4yeHHI0 OOydalolIMMHUCS, MECTO B
CTPYKType yueOHOro IulaHa, a TaKkKe TMOAXOAbl K OTOOpYy COAEp)KaHUS,K OINpeeICHUI0
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpPE TEMATHUYECKOTO IJIAHUPOBAHUSI.

Conepxanne OOydeHHMsS PaCKpBIBACT COJEPXKATENbHBIC JHMHUH, KOTOPBIE IMpEUIararTcs Uis
00513aTEIBHOr0 U3YUYEHUs B KaXJIOM KJIacCe Ha yPOBHE CPEIHEro 00IIero 00pa3oBaHusL.

[Tnanupyemble pe3yibTaThl OCBOSHHS IMPOTPaMMBI IO MaTeMaTUKE BKJIIOYAIOT JHMYHOCTHBIC,
MeTalpeIMETHBIE Pe3yJIbTaThl 3@ BECh IIEPUOJ] 00yUCHHUS Ha YPOBHE CpeIHET0 0011ero oopa3oBaHus, a
TaKXKe IPeIMETHbIC JOCTIXKEHUSI 00YyYaroIerocs 3a KaKablil roJ1 00y4eHus.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMMa mo MareMaTuke YrIyOJEHHOTO YPOBHS i OOYy4aroUIMXcs Ha YPOBHE CPEIHEro
obmiero obOpaszoBanus pazpaborana Ha ocHOBe DPI'OC COO c¢ yu€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEIBABISEMBIX K MaTeMaTHYecKoMy OOpa3oBaHUIO, U TPaJAULUNA  POCCHUHUCKOTO
oOpa3oBanus. Peamuzanuss  mporpaMMbl IO MaTeMaTUKe OOECHeurMBaeT OBJIA/IEHUE KIFOUYEBBIMU
KOMIETCHIIUSIMH, COCTABJISIIOIIMMU OCHOBY [UISI CaMOPa3BUTHUS M HENPEPHIBHOTO 0Opa3oBaHMs,
LEIOCTHOCTh OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS JIMYHOCTUOOYYAIOIIUXCSI.

B mporpamme mno wmaremaTuke YyuTeHbl HJed M mnonoxkeHus «KoHuenuuu pa3BuUTHSA
MaTemMaTuyeckoro ooOpazoBanuss B Poccuiickoit ®epepanuu». B cooTBeTCTBUUC Ha3BaHHEM
KOHIENIMY MaTeMaTH4eckoe oOpa3oBaHHE [OJIKHO, B YAaCTHOCTH, pellaTh 3ajady oOecnedyeHHs
HEO0OXOUMOr0 CTpaHe yncia o0ydaroluXxcs, MaTeMaTuyecKas MoJAroTOBKa KOTOPHIX JOCTaTOYHA IS
IPOJODKEHUsT 00pa30BaHUS MO Pa3IMYHBIM HAlpaBiICHUSM, BKIIOYas MPENO/aBaHUE MaTeMAaTHUKH,
MaTeMaTU4YeCKHe UCCIe0BaHNs,paboTy B cepe NHPOPMALIMOHHBIX TEXHOJIOTUH U JIPYIHX, a TaKXKe
oOecnieueHus JUIsl KaK10r0 00y4aroIerocst BO3MOXHOCTU JOCTH)KEHUS MaTEMaTHUECKOM MOrOTOBKUB
COOTBETCTBUU C HEOOXOJIMMBIM €My YpoBHEM. VIMEHHO Ha pelleHre 3TUX 3ajJay HalleJeHa Iporpamma
10 MaTeMaTHKe YIIIyOJIEHHOTO YPOBHSL.

B snioxy mudposoit Tpanchopmaiuu Beex cdep 4enoBeuecKou nesTeTbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3 XOopollel MaTeMaTHYecKOW IOATOTOBKH. JTO
0oOyCJIOBJIEHO Te€M, 4YTO B HAllM JHU PacTeT YHCIO CHENHAIbHOCTEH,  CBSI3aHHBIX c
HENOCPE/JICTBEHHBIM  NPUMEHEHUEM MaTeMaTUKH:M B cdepe SKOHOMHMKM, M B OH3HEece, U B
TEXHOJIOTUYECKUX O0JIaCTSIX, M JaXeB T'yMaHUTapHBIX chepax. Takum o6pazom, Kpyr oOyyaromuxcs,
JUIsL KOTOpPBIX MaTeMaThKa CTaHOBHUTCS 3HAYMMBIM TNpeaMETOM, (QyHJIaMEHTOM oOpa3oBaHMs,
CYILLIECTBEHHO pacuupsieTcs. B Hero BXoAT He TOJIBKO 0Oydaroluecs, MIaHUPYIOIIUE 3aHUMAaThCs
TBOPYECKOH M HccaenoBareiabckod paboToil B oOnacTH MareMaTWKH, WH(OPMATHKH, (U3MKH,
HSKOHOMUKH H B IPYTHX 00JIACTSIX, HO U T€, KOMY MaTeMaTHKa Hy »Ha JIJIsl KCII0JIb30BaHUA B PO ecCcHsix,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEM.

[IpuknagHas 3HAYMMOCTh MaTeMAaTUKU OOyCIIOBIIEHA TeM, 4YTO €€ MPEeIMETOM SBISIOTCS
(dyHIaMeHTalIbHbIe CTPYKTYphl HAIIero MHpa: MNPOCTPAaHCTBEHHBbIE (OPMBI M KOJIUYECTBEHHBIE
OTHOILIEHHS, (PYHKIMOHATIbHBIE 3aBUCUMOCTH W KaTETOPHHM HEONPENeNEHHOCTH, OT MPOCTEHIINX,
YCBaMBAaE€MBIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTaTOYHO CIOKHBIX, HEOOXOIUMBIX JUIS Pa3BUTHSA
HAyYHBIX U TEXHOJIOTMYECKUX UEH. be3 KOHKpEeTHBIX MaTEMaTUUECKNUX 3HAaHUH 3aTPyITHEHO TIOHUMaHUE
IPUHLIMIIOB YCTPOWCTBA M MCIIONB30BaHMUSI COBPEMEHHON TEXHUKHU, BOCIPHUATHE U UHTEPIPETALUA
pa3sHOOOpa3HOM COLMAaIbHOM, AKOHOMHMYECKOW, MOMUTHYeCKOW wuHpopMalyu, Manod¢pheKTuBHA



MIOBCEHEBHAsI MPAaKTUYeCKas NEeATeNbHOCTh. Bo MHOrmx cdepax mpodeccHoHaTIbHON AESATeNbHOCTH
TpeOYIOTCS YMEHHUS BBIMOJIHATH PACUEThI, COCTABIISATHAITOPUTMBI, IPUMEHATH (POPMYJIBI, TPOBOIUTH
TreOMETPUYECKUE U3MEPEHUsI W TOCTPOCHMS, 4YHMTaTh, 0OpabaThiBaTh, HMHTEPIPETUPOBATH H
NpPEACTaBIATh MH(POPMALUIO B BUIE TaOJHI, AMarpaMM U TpauKOB, NOHUMATh BEPOSTHOCTHBIN
XapakTep CIIy4YalHbIXCOOBITHM.

OIHOBpPEMEHHO C pacuIpeHueM cdep MPUMEHEHHsI MaTEMaTHKH B COBPEMEHHOM OOIECTBE BCE
0ojiee BaXKHBIM CTAaHOBUTCS MaTEMaTHUYECKUM CTUJIb MBILIUICHUS, IPOSBISIOUINIICS B ONpeaenEéHHbIX
YMCTBEHHBIX HaBbIKaX. B mpoiiecce n3ydeHuss MaTeMaTUKH B apceHal MPUEMOB U METOJIOB MBIIIICHUS
YeJI0BEKa eCTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIIYKIUS U IeAYKIHs, 000011IeHne 1 KOHKPETU3allus,
aHaJIU3 U CHUHTE3, Kiaccudukamus U cucTemarusanus, adbcrparupoBaHue U aHanorus. OOBEKTbI
MaTeMaTUYECKUX YMO3AKIIOUESHU, MpaBUjia UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX
MOCTPOCHUMN, CHOCOOCTBYIOT BBIPAOOTKE yMeHHs (HOpMyIHpPOBaTh, OOOCHOBBIBATH M JIOKa3bIBATh
CYXKICHHs, TeM caMbIM (OPMHUPYIOTIOTHYECKUIA CTHJIb MBIIIICHUS. Benymas pOIb
MPUHAJICIKUT MaTeMaTuke B (OPMUPOBAHUU aNTOPUTMUYECKON KOMIIOHEHTHI MBILIUICHUS H
BOCIIUTAHUM yMEHMI JEHCTBOBATH IO 33JaHHBIM alTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC U
KOHCTPYHUpPOBaTh HOBBIE. B mpoiecce pemieHus 3aaady — OCHOBBI ISl OpraHu3aliu  y4eOHOM
ACATCIIBHOCTH HA YPOKaxX MAaTCMATHKU — PAa3BUBAIOTCA TBOPUYCCKAA UITPUKIaAAHAA CTOPOHBI MBILIJICHHA.

OOyueHue MaTeMaTuKe JAaET BO3MOKHOCTh pa3BUBaTh Yy 00y4arOIIUXCS TOUYHYIO, PALIMOHAIBHYIO
U UHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh HaWOOJee MOIXOISIINE S3BIKOBBIC, CHMBOJINYECKHE,
rpaduyueckue cpeacTBa A BEIPAXKEHUS CYXKACHUN U HATTISAHOTO UX MPEICTaBICHHUS.

Heo06xonuMbpIiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHHWHU SBISIETCS OOIIIee
3HAKOMCTBO C METOJAaMU IIO3HAHUS AEMCTBUTEIBHOCTH, IPEACTABIEHUE O IpPEAMETE U METOJE
MaTeMaTHKH, €r0 OTIMYUSAX OT METOAOB €CTECTBEHHBIX M T'YMaHHTapHBIX HayK, 00 OCOOEHHOCTSIX
IPUMEHEHHUS MaTeMaTUKU JUId peUIeHMs] HayuyHbIX M NPUKIAAHBIX 3a1ad. Takum oOpaszowm,
MaTeMaTHyecKoe 00pa30BaHNE BHOCUTCBOW BKJIaJ B (pOpMUPOBaHKE OOLIEH KyJIbTYphl YEJIOBEKA.

W3ydenne MaTeMaTUKHU CHOCOOCTBYET 3CTETHMUYECKOMY BOCHHMTAHHUIO 4YEJIOBEKa, MOHUMAHHUIO
KpacoTbl M M3SIIECTBA MAaTEeMAaTUYECKMX PpACCYX/JE€HUH, BOCHPUATHIO TE€OMETPUYECKUX (opM,
YCBOEHHUIO UJIEM CUMMETPHH.

ITpuoputerHeiMu nensiMu o0ydenus: maremaruke B 10-11 kmaccax Ha yriryOia€HHOM ypoBHE
IPOIOJIKAIOT OCTAaBaThCS:

(dbopMHpOBaHUE LEHTPAJIBHBIX MATEMaTHUYECKUX MOHATUH (YMCIO, BETUYMHA, FEOMETpPHUYEcKast
¢urypa, mnepeMeHHas, BEpOSTHOCTb, (QYHKIMS, NPOU3BOJHAS, HHTErpai), 00eCHeynuBaIOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTUYECKOT000pa30BaHusl 00yUaIoLINXCs;

Mo/IBeJIeHNEe O0yYaromMxcsi Ha JOCTYHHOM JJii HUX YpPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTUKd W OKPY)KAIOIIEro MHpa, MOHUMAHMIO MaTeMaTHKW KaK YacTH OOIIed KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE WHTEJUICKTYyaJIbHBIX W TBOPYECKUX CHOCOOHOCTEH OOydYaronmxcs, MO3HABATEIbHOMN
AaKTUBHOCTH, HCCIEI0OBATEIbCKUX YMEHHMH, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K H3yUYCHHIO
MaTeMaTHKH;

¢dopmupoBaHre (YHKIMOHATBHOW MaTeMaTHYECKOM TI'paMOTHOCTU: YMEHHUs PacHO3HABATh
MaTeMaTHYeCKUE AacleKThl B pealibHBbIX JKU3HEHHBIX CHUTYalUAXH IPU U3yUYEHUH IPYTHX yUEOHBIX
NPEMETOB, TPOSBICHUS 3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (QOpMyIHpOBaTh HUX Ha S3bIKE
MaTeMaTHKHU U CO3/laBaTh MaTeMaTHYECKUE MOJIENIM, NPUMEHITh OCBOCHHBI  MaTeMaTHUeCKUi
anmapar JUis pelleHUs] NPaKTUKO-OPUEHTHPOBAHHBIX 3a/a4, HHTEPIPETUPOBATh M OLCHUBATH
MOJIyYeHHbIE PE3YbTATHL

OCHOBHBIMU JIMHUSIMH cojiepkaHust Matematukun B 10—11 kmaccax yriayOnéHHOro ypoBHA
aBisAoTCs: «Hucna u BeIUMCIEHUN», «Anredpay («Anredpanyeckue BBIPAXKEHHS», «YPaBHEHHUS U
HepaBeHCTBa»), «Hauama mareMaTHYecKoro aHain3ay,

«I"eomerpus» («I'eomeTpudeckue GUTYpHI U UX CBOHCTBa», «I3MEepEeHHETeOMETPUIECKUX BEITUUUHY ),
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«BeposATHOCTh M cTaTHCTUKAY. JJaHHBIC TIMHUN PA3BUBAIOTCS MapalIeNIbHO, KaX/1ass B COOTBETCTBUH C
COOCTBEHHOW JIOTMKOH, OJHAaKO HE HE3aBUCHUMO OJHA OT Jpyroil, a B TECHOM KOHTAaKTe H
B3auMoieiictBun. Kpome 310ro,ux 00beAMHACT JOrHYecKasi COCTABIISIONIAs, TPAAUIIMOHHO MIPUCYIIAs
MaTeMaTHKE U TPOHU3BIBAIONIAS BCE MAaTEMAaTUYeCKHEe KypChbl M  COJEp)KAaTeNbHbIC JIMHUU.
CdopmynupoBannoe Bo @PI'OC COO TtpeboBaHHEe «yMEHHE ONEPUPOBATH MOHATHSAMH: OMpE/CIICHHUE,
aKCHMOMa, TeopeMa, CIEJCTBHE, CBOWCTBO, MPU3HAK, JOKA3aTeIbCTBO, PABHOCWIBHBIE (DOPMYIHPOBKH,
yMeHHe GopMyIUpPOBaTh OOpAaTHOE U MPOTUBOIOIOKHOE  YTBEP)KICHUE, MPUBOAUTH  MPUMEPHI
u KOHTPIIPUMEPHI, UCIIOIb30BaTh METOJ MaTeMaTUYECKON MHAYKLIHUU, TPOBOAUTDH JI0OKa3aTeIbHbIC
paccyX/IeHUs MpU PElIeHUH 3aa4, OLICHUBATh JIOTHUECKYIO MPAaBUIBHOCTh PACCYKACHUI» OTHOCUTCS
KO BCeM y4eOHBIM KypcaM, a (OpMHUPOBAHME JIOTMUECKUX YMEHHUH pacIpelessieTcsl 0 BCeM rojam
00y4eHUs HAa YPOBHE CPEHETO 00IIero 00pa3oBaHuUs.

B cootBerctBUn ¢ ®I'OC COO maremarnka sSBIsEeTCS 00sS3aTEIBHBIM MPEAMETOM Ha JaHHOM
ypoBHE oOpa3oBanus. Hacrosimielt mporpamMmoil 1Mo MaTeMaTuke MpeaycMaTpUBaeTCs H3Y4YECHHE
yueOHOro mpenmera «MaremaThka» B paMmkKax TpEX Y4ueOHBIX KypcoB: «Anrebpa W Hayana
MaTeMaTHYeCcKoro aHanuza», «leomerpusi», «BeposTHOCT U cTaTHCTHKay. DopMUpOBaHUE
JIOTUYECKUX YMEHHI OCYIIECTBISETCS Ha MPOTSHXKEHUU BCeX JeT OO0ydeHUs Ha YPOBHE CpEIHEro
obmiero 00pa3oBaHUs, a 3JEMEHTHI JIOTHMKH BKIIOYAIOTCS B COJACP)KAaHUE BCEX HA3BAHHBIX BBIIIE
y4€OHBIX KypCOB.

OOmiee KOJMMYECTBO 4YacoB, HANpaBICHHBIX Ha HW3YYCHHE MAaTEMaTHKH Ha yriryOJIeHHOM
ypoBHe — 544: B 10 xiacce — 272 yaca (8 yacos B Hefeno), B 11 kiacce —272 yaca (8 yacoB B HEAENIO).

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasaanckoro BocnuTaHus:

c(OPMHUPOBAHHOCTb I'PaXJAAHCKOW MO3UIIMKA OO0YYaIOUIerocsi Kak aKTUBHOI'O M OTBETCTBEHHOT'O
YiIeHa POCCUHCKOro OOIIecTBa, MPEACTABIEHUE O MaTeMaTUYECKUX OCHOBaX (DYHKUIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEIyp I'pakIaHCKOIroo0mecTBa (BBIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBaTh C COLMAIBHBIMA HMHCTUTYTaMHU B COOTBETCTBUHM C UX (QYHKUUSAMH H
Ha3HAYCHHEM;

2) NAaTPUOTUIECCKOIO BOCIIMTAHUSA:

C(bOpMI/IpOBaHHOCTB pOCCHfICKOﬁ Tpa)KﬂaHCKOﬁ NIACHTUYHOCTHU, YBaXXCHUA K MPOIIIOMY
U HaCToALIEMY pOCCHfICKOfI MaT€éMaTuKu, ILIOEHHOCTHOC OTHOIICHHUCK HJOCTHIKCHUAM pOCCHﬁCKHX
MAaTE€MaTuKOB H pOCCHﬁCKOﬁ MaTeMaTH4eCKoi IIKOJIbI, UCIIOJIB30BAHUEC 3THUX JOCTIDKCHUHN B APYyrux
HayKax, TCXHOJIOIUsX, C(I)ean 9KOHOMUKH,

3) 1yX0BHO-HPaBCTBEHHOI0 BOCTIHTAHMSI:

OCO3HaHHE JYXOBHBIX IEHHOCTEH pPOCCHICKOro Hapoja, c(pOopMHUpPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, 3TUYECKOTO MOBEIACHHUS, CBSI3aHHOTO C MPAKTUYECKUMIIPUMEHEHUEM JIOCTH)KEHUN HAyKH U
JESITeIbHOCTBIO YYEHOI0, OCO3HAHME JINYHOTOBKJIa/1a B IOCTPOEHUE YCTOMYHUBOTO Oy TyIIEro;

4) rcTeTHyecKoro BOCHUTAHHS:

OCTETUYCCKOC OTHOHICHUEC K MHPY, BKIKOYAd O3CTCTHUKY MATCMATHUYCCKHX 3aKOHOMepHOCTef/'I,
00BEKTOB, 3alad, pELICHWH, pPacCyXICHMH, BOCIPHUMYMBOCTHK MAaTE€MATHYECKUM acIeKTaM
Pa3IMYHBIX BUJOB HCKYCCTBA;



5) ¢pusuueckoro BocnuTaHUsN:

C(bOpMI/IpOBaHHOCTB YMCHUA TPUMCHATH MATCMATHUYCCKUC 3HAHUSA B HMHTCPECAX 3JOPOBOIO H
Ge30macHOro 06pasa KH3HH, OTBETCTBEHHOE OTHONIEHHE K CBOEMY 3/0POBBIO (370POBOE TTHTAHHE,
cOaaHCHPOBAHHBIA PEXKUM 3aHATUH M OTIbIXA, pEryispHas (u3M4ecKas aKTUBHOCTBH), (PU3UYECKOE
COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO‘03ﬂ0p0BHTeHBHOﬁ ACATCIIbHOCTBIO,

6) TpynoBoro BocnuTaHusA:

TOTOBHOCTb K TPYIy, OCO3HAaHHME IEHHOCTH TPYAONIOOMS, MHTEPEC K pPAa3JIMYHBIM cdepam
npoeCCUOHATIBHON JIeSTENbHOCTH, CBA3aHHBIM C MaTEeMAaTUKOH M €€ MNPHIOKEHUSIMH, YMEHHE
coBepllaTh OCO3HAHHbIN BbIOOp Oyayliel npodeccuu u peaan3oBblBaTh COOCTBEHHbBIE KHU3HEHHBIE
IUIaHbl, TOTOBHOCTb U  CIHOCOOHOCTBK MaTeMaTHYeCKOMY OOpa30BaHUIO M caMOOOPAa30BaHUIO HA
IPOTSKCHUM BCEH XKU3HU, NOTOBHOCTh K AaKTHMBHOMY YYacTHI0 B DPEIUICHUM IPAKTHYECKUX 3a]ad
MaTeMaTHUYECKON HAIPaBICHHOCTH;

7) 3K0J0rH4YecKOro BOCIHTAHHS:

chOPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYJbTYphl, I[OHUMaHHE  BIUSHUS  COIHAJBHO-
SKOHOMMYECKUX IMPOLIECCOB HA COCTOSIHUE MPHUPOJHON M COIMAIILHOM Cpefibl, 0CO3HAHUETI00aIbHOTO
XapakTepa SKOJIOIMYECKUX MpoOJeM, OpUEHTalMs Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHMW s
peleHus 3a1a4 B 00J1aCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHKUE TTOCTYIIKOB M OIEHKH MX BO3MOKHBIX
IIOCJIEICTBHM JUJIS1 OKPYIKAIOIEH Cpebl;

8) HEHHOCTH HAYYHOT'0 ITO3HAHUSA

C(bOpMI/IpOBaHHOCTB MHUPOBO33pPCHU, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO pPa3BUTHSA
HAayKH U O6H.I€CTBCHHOI>'I IIpaKTUKHU, ITIOHHUMAaHUC MaTeMaTHYECKOM HAayKH Kak C(I)CpLI 4eJI0BEUCCKOM
JACATCIIbHOCTH, 5TallOB et Pa3BUTHUA U 3HAYMMOCTH JIA PA3BUTUA LUBUIW3AallUH, OBJIAACHUC A3BIKOM
MaTEMAaTUKN u MaTeMaTU4eCKOMn Ky.]leypOﬁ KaK CpCACTBOM IIO3HAHUA MHPA, I'OTOBHOCTb
OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBHOCTD NHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare wu3yueHus wmaTeMaTHKM Ha YPOBHE cpenHero oOmero o0pa3oBaHUs y
oOyuatomierocs OyayT chopmMupoBaHbl TO3HABATEIbHBIE YHUBEpPCAIbHbIE YydeOHBIC JEUCTBUS,
KOMMYHHMKATHBHbIE yHUBEpCajbHble y4eOHbIE NIEHCTBUS, PETYJSATUBHbIE YHUBEpCAJIbHbIE yueOHbIE
I[eﬁCTBHﬂ, COBMECTHAs ACATCIBHOCTD.

Ilo3naBaTeibHBbIE YHHBEpPCAJbHbIEe y4eOHbIe AelCTBUS
ba3oBble Joruvyeckue qeMcTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB, MOHSITHUH,
OTHOIICHUH MEXKAYy TMOHATUIMH, (DOPMYyIUpPOBATH OMNpPEACIICHHUs] TOHSATHUW,  YCTaHABIIMBATH
CYIIECTBEHHBIM TpHU3HAK KJIacCH(UKAIMK, OCHOBAHUA I OOOOIIECHUS M CPaBHEHUS, KPUTEPUU
MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATH, (HOPMYJTHUpPOBaTH MW TNPEOOPA3OBBIBATH CYXXICHHUSA: YTBEPAUTEIbHBIC U
OTpUIIaTeNIbHbIE, €UHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHEIE,

BBISIBJISITH MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUUsB (akTax,
JIAHHBIX, HAOJIOJACHUSAX U YTBEPKICHUAX, MPeJIaratb KpUTEPUH /IS BBISIBIICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUI;

JIe7IaTh  BBIBOJABI C MCIOJIB30BAHMEM 33aKOHOB JIOTMKHM, JCAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITETILHO JIOKA3aTebCTBA MATEMAaTHYECKUX YTBEPKIACHHH (TIPSIMBIE W OT
MIPOTUBHOTO), BBICTPAMBATh apTyMEHTAIIMIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIC CYKJICHHS U BBIBOJIBI;



BBIOMpPATh CIOCOO pemeHus: y4eOHOW 3amay (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHUS,
BBIOMpATh HanOOJIee MOIXOMAIINI ¢ YIETOM CAaMOCTOSATENFHO BBIACICHHBIX KPUTEPHUEB).

Ba3zoBrbIe ncciienoBaTeIbCKHeE 1eHCTBUA
HCIIOIL30BaTh BOITPOCHI KaK  MCCIEI0BaTEIbCKHI WHCTPYMEHT MO3HAHMUS,
(dbopMyIHpOBaTh BOMPOCH, (UKCHPYIOIIHE MPOTHBOPEYHE, MPOoOIeMy, YCTaHABINBATHUCKOMOE U
JIaHHoe, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOO MTO3UIIMIO, MHEHUE; TPOBOIUTH
CaMOCTOSTENLHO CILJITAHUPOBAHHBIN AKCIICPUMEHT, HCCIIENOBaHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MATEMaTHYECKOro OOBEKTa, SIBJICHUS, MPOIECCa, BBISBICHHUIO
3aBUCUMOCTEH MEXIy 00BEKTaMHU, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOATENIbHO (OpPMYJIHpOBaTh OOOOIICHHWS W BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOJIOZICHUS, UCCIEIOBaHUs, OLEHMWBATH JOCTOBEPHOCTH IOJYUYEHHBIX pPE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIECCa, & TAKXKE BBIJBUTATH IPEAINOJIOKECHHUS O €0
pa3BI/ITI/II/I B HOBBEIX yCJIOBI/IﬂX.

Pa6ora c undopmanueii:

BBISIBJIATH ACPUIUTH HHGOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUISl OTBETA HA BOIPOCH IS PEIICHHUS
3a/1a4i;

BBIOMPATh HH()OPMAITHIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTM3UPOBATh, CHCTEMATU3UPOBATh
¥ HHTEPIIPETHPOBATh HH)OPMAIHIO PA3IMYHBIX BHIOB U ()OPMIIPEACTABICHUS;

CTPYKTYypUpOBaTh MH(OPMAIIHMIO, TPEACTABIATh €€ B Pa3lIWyHBbIX (OpMax, HILIIOCTPUPOBATH
rpaduvecKu;

OLICHHUBATh HAAEKHOCTh HH(OPMALIMY TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKkaTHBHBIE YHHBepcajbHble yueOHbIe eilcTBUSL:

BOCIIPUHUMATh U  (OPMYJIHPOBATH CYXKJEHHUS B COOTBETCTBHU C YCJIOBHSMHUU IEISIMU
oO1IeH s, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX UITMCHhMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS TI0 X0y PeIIeHUs 3a/1a4i, KOMMEHTHPOBATh MMOJYyUYEHHBIN Pe3yJIbTarT;

B X0/ie 00CY>KJIEHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAaeMOI TeMBbI, TPOOJIEMBI, periaeMon
3a/1aud, BBICKA3bIBaTh WJICU, HAIEJICHHBIE HA TOWCK PEIICHUS, COMOCTAaBJISAThH CBOM CYXKIEHUS C
CY)KICHHUSIMH JPYTHMX YYaCTHHKOB Juanora, OOHapy>XUBaTh pazlu4Me M CXOJCTBO MO3UIUH, B
KOPPEKTHOI opme PopMyITUpOBaTH Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh PE3ydbTaThl pELIEHUs 3aJauyM, OJKCIIEPUMEHTAa, WCCIEJOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUICHHS C y4€TOM 3a7ad IMpEe3eHTAIlud U OCOOCHHOCTEH
ayIUTOPUHU.

PeryasiTuBHbIe YHHBepcaJibHble Y4eOHbIe JeHCTBHUS
Camoopranuzanus:

COCTaBJIATH IUIaH, aITOPUTM PELLEeHHs 3a]]auu, BEIOUPATh CIIOco0 pelieHns ¢ y4ETOMUMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApPHAHThI PELICHUH C
y4€TOM HOBOI MH(OpPMAIIH.

CaMOKOHTpPOJIb:

BJIaJIeTh HaBBIKAMHU IO3HABATENbHON pedieKcHuM Kak OCO3HAHHs COBEpIIAeMbIX ICHCTBUN U
MBICIIUTENBHBIX IPOLECCOB, UX PE3yJIbTaTOB, BJIAJETh CIIOCOOAMHM CAMONPOBEPKH, CaMOKOHTPOJISA
Ipolecca U pe3yJibTaTa peleH!s] MaTeMaTHIeCKOH 3a/1auH;

IIPEBUJIETH TPYJHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IPU PEIIEHUH 3a/1a4l, BHOCUTH KOPPEKTUBBI
B JICSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IEJU U YCIOBUAM, OOBACHATh MPUUUHBI TOCTHKEHUS WU
HEJIOCTH)KEHUS pE3yIbTaTOB ASSATEIbHOCTH, HAXOAUTh OMINOKY, 1aBaTHOLIEHKY PHOOPETEHHOMY OIIBITY .
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CoBMecTHasl /1eSITeJIbHOCTD:

MMOHUMATh U UCIIOJI30BATh IPEUMYIIIECTBA KOMAHTHOW U MHIUBUAYaTHbHOU paOOTHINPU PEIICHUN
y4eOHBIX 3a/1a4, IPUHUMATH I€JIb COBMECTHOH JIEATEIHHOCTH, TUTAHUPOBATH OPTAHU3AIII0 COBMECTHOM
paboThI, paclpenesaTh BUABI pabOT, JOTOBAPHBATHCS, OOCYXKIATh MPOLECC U PE3YJIbTaT PadOTHI,
0000111aTh MHEHUSIHECKOILKUX JTI0NEH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax padoTel (oOCyxaeHus, OOMEH MHCHHH,

«MO3TOBBIC IITYPMbD» U UHBIC), BBITIONHATH CBOIO YacTh PA0OTHI M KOOPAWHHPOBATH CBOMICHCTBUS C
JIPYTHEMH 4ICHAMU KOMaHbl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOIYKT MO KPUTEPUSIM,
c(OPMYIIMPOBAHHBIM YYaCTHHKAMHU B3aUMO/ICHCTBUSI.

IIpeaMeTHbIe pe3yJabTaTbl OCBOCHUS (elepanabHON pabouell IPOrpaMMBbINO MaTeMaTHKe
IPEJCTaBIEHbl 110 rojaM OOydeHHUs B paMKaX OTIENIbHBIX Y4E€OHBIX KypCOB B COOTBETCTBYHOILUX
paszenax HacTOSALIEN IPOrPaMMBl.



«AJITEBPA 1 HAYAJIA MATEMATHYECKOTI'O AHAJIM3A»

INOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kype «Anredpa 1 Hayalla MaTeMaTHYECKOTO aHaIN3ay SIBJISICTCSI OJJHUM U3 HauOoliee
3HAYMMBIX B TpOrpaMMe CpeIHEero oOmero oOpa3oBaHUs, IOCKOJIBKY,C OJHOW CTOPOHBI, OH
o0ecrieyrBaeT HHCTPYMEHTAIbHYIO 0a3y JIJIsl N3YYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOH
CTOPOHBI, (HOPMUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIIICHHE 00YYaOLIIXCs HA YPOBHE, HEOOXOAMMOM
JJIs1 OCBOCHU A I/IH(bOpMaTI/IKI/I, 06H_[CCTB03H21HI/ISI, HUCTOpUH, CIOBCCHOCTH HU APYIrux AUCHMILUIMH.
B pamkax pganHOro y4eOHOTO Kypca oOOydYarommecs OBJQJICBAIOT YHHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW Haykd, KoTopas (OpMyIHpyeT CBOM JOCTHIXKEHHS B MaTeMaTHYeCKOU (opMe.

Y4eOHblii Kypc anreOpbl M Havyall MATEeMAaTUYECKOTO aHaliu3a 3aKJIaJbIBaeT OCHOBY JUIS
YCOICHIHOI'O OBJIAACHUSA 3aKOHAMU (1)I/ISI/IKI/I, XHUMUH, 6I/IOJIOFI/II/I, INOHUMAaHHUsA OCHOBHBIX TCHI[CHIII/If/'I
PasBUTHUA DKOHOMUKHU H O6HI€CTB€HHOI>1 JKU3HH, IIO3BOJIKACT OPUCHTUPOBATHCA B COBPCMCHHBLIX
III/I(l)pOBBIX N KOMIIBIOTCPHBIX TCXHOJOI'MAX, YBCPCHHO HCIIOJbB30BaTh WX IJIA I[aJILHefIHICFO
o0pa3oBaHUs W B TOBCETHEBHOW XHM3HH. B TO Ke Bpems OBIaJeHHE aOCTPAKTHBIMH U
JIOTUYCCKU CTPOTMMH KOHCTPYKIUAMH aHFC6pI)I U MAaTCMAaTH4YCCKOI'0 aHa/In3a pa3BUBACT YMCHHC
HaxXoIuTb 3aKOHOMCPHOCTH, 000CHOBBIBATH HCTUHHOCTb, JOKa3bIBaThb YTBCPIKIACHHAC ITOMOIILIO
UHAYKIMM W paccyXaaTb JACIyKTUBHO, HCIIOJIb30BaThb 0000IIEHME M  KOHKPETH3AlMIO,
a0cTparupoBaHWe W  aHAIOTHIO, (QOPMUPYET  KPEaTUBHOCU KPUTUYECKOE MBIILICHUE.

B xone n3yuenust yueOHOro Kypca « Anredpa v Hayalla MaTeMaTHYECKOTO aHaTH3a» 00y YaroIIuecst
MIOJTYYarOT HOBBIU OTIBIT PEILICHHsI IIPUKIIATHBIX 33/1a4, CAMOCTOSATEIIBHOTOTIOCTPOCHHUSI MATEMAaTHUECKUX
MOJIeNICH peabHBIX CUTYallui, MHTEPIPETAIMU TOJYYCHHBIX PEUICHUN, 3HAKOMSTCS C MPUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TpHUpOJe, HAyKe M MCKYCCTBE, C BBLIAIOIIMMHUCA
MaTeMaTHYECKUMHU OTKPBITHUSMHU U UX aBTOPaMHU.

Y4eOHbIii Kypc 00JIafaeT 3HAYUTENbHBIM BOCIUTATEIbHBIM IMOTEHIIMATIOM, KOTOPBIMpean3yercs
KaK yepe3 yueOHBIH MaTepual, crocoOCTBYIOMIMI (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHMS, TaK U
yepe3 cnenuuky yueOHO! NesTeNbHOCTH, TPEOYIOMEeHTPOIOIHKUTEIbHON KOHIIEHTPAIMA BHUMAHUS,
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH MOTBETCTBEHHOCTH 32 MOJYYCHHBIN pe3ynbTar.

B ocHoBe Meronukm oOydeHuss anreOpe W HayalaM MaTeMaTHYeCKOro aHalu3a JIeKUT
JeSTeIbHOCTHBIA IPUHLUIT 00YYEeHHUSL.

B crpykrype ydeOHOro Kypca «AnreOpa W Hadala MaTeMaTHYeCKOTO aHajIN3a» BBIICIICHBI

CJICYIONIHE COJIEPKATEIbHO-METOAMYECKIE TMHIN: «UUCIIa M BEIYUCIICHHS,
«Dynkuun u rtpadukm», «YpaBHEHHUS U HepaBeHCTBa», «Hawama wmareMaTHdyeckoro aHaiuzay,
«MHoOXecTBa H JIOTHKa». Bce OCHOBHEIE COACPIKATCIIBHO-MCTOANYCCKUC JIMHUW HW3Yy4YalOTCAd Ha
MPOTSKEHUH JABYX JIeT 0Oyd4eHHUs Ha YPOBHE CPEHEro oOImero oOpa3oBaHUs, ECTECTBEHHO JOTOHSI
JpyT JIpyra ¥ MOCTEeNEHHO HACKIIAsCh HOBBIMU TeMaMU U pa3zenamu. J[aHHbIN y4eOHbII Kypc sBIsSeTCS
WHTETPATUBHBIM, IIOCKOJIbKY OOBEANHSIET B ce0e cofiepKaHNe HECKOIBKUX MAaTeMAaTUYECKUX JUCITUILTNH,
TaKHUX KakK anre6pa, TPUTOHOMETPUA, MaTeMaTHYEeCKUI aHaJIn3, TCOPUA MHOKCCTB, MATCMATUYCCKAAIOTKaA
u npyrue. [lo mepe Toro kak oOydaromiuecs: OBIAJEBAIOT BCE Oojee MHUPOKUM MaTeMaTHYECKUM
anmapaTtoM, y HHX TIOCJIEIOBaTeIbHO (GOPMUpPYETCS H  COBEPIICHCTBYETCS YMEHHE CTPOHTH
MaTEeMaTHYECKYI0 MOJeNlb pealbHOW CHUTYyallH, MPUMEHSATh 3HAHHS, TOMyYeHHBIE NpPU H3YyUYECHUU
y4eOHOTO Kypca, UTsSl pEIIeHUs] CAMOCTOSTENTFHO c(hOpMYyITUPOBAaHHON MaTeMaTHYeCKOH 3aauu, a 3aTeM
WHTEPIPETHPOBATH CBOU OTBET.

CopepxarenpHO-MeTOIMYECKass JUHUS «Uuclia W BBIYKCICHHS» 3aBepmiacT (OpMUPOBaHUE
HABBIKOB UCIIOJIb30BAHUS JICHCTBUTEIILHBIX YHCEII, KOTOPOE OBIJIO HAYaTO Ha YPOBHE OCHOBHOT'O O0IIIET0
oOpasoBanus. Ha ypoBHe cpemHero oOmero o0pa3oBaHus 0co00€ BHUMAaHHE YJesieTcs
(I)OpMI/IpOBaHI/IIO HAaBBIKOB pallMOHAJIBHBIX BBI‘-II/ICHCHI/II\/’I, BK/IIFOYAKOIIINX B CCGH HNCITOJIb30BaHUC
pa3NuYHbBIX (HOPM 3aKCH YHUCIIA, YMEHUE JIeIaTh IPUKHUIKY, BHITIOIHATH NPUOIMKEHHBIC BEIYUCICHHS,
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OIICHUBATh UHWCJIOBBIC BBIPAXKEHHUS, pPabOTaTh € MaTEeMaTHYECKHMH KOHCTAaHTAMHU. 3HAKOMBIC
0o0y4JarIuMCsl MHOXECTBA HATypajlbHBIX, LEJIbIX, PAUUOHAIBHBIX W JACUCTBUTEIBHBIX YHCEI
JIOTIOJIHAKOTCS. MHO’KECTBOM KOMILIEKCHBIX YMCell. B KaKIOM M3 3TUX MHOXECTB PacCMaTpUBAOTCA
CBOICTBEHHbIE eMy crelupuUecKre 3aJaui 1 Olepaluu: AeJieHue HalleIo, ONepUpPOBaHUE OCTaTKaMU
HAa MHOXECTBE LIEJIbIX YHCEN, OCOOble CBOMICTBA pAaIMOHAJIbHBIX M HPPALUOHAIBHBIX YHCE,
apudmeTUyecKue orepanu, a TakkKe H3BJICYCHHE KOpHS HATypaJbHOM CTENEeHM Ha MHOXKECTBE
KOMIUIEKCHBIX uucen. biarogapst mociienoBaTebHOMY PACIIMPEHUIO Kpyra MCHOJIb3YEMBIX 4YUCEN U
3HAKOMCTBY C BO3MOXHOCTSIMHU HUX TNPUMEHEHMs JUIsl pElIeHUs pa3iMuHbIX 3amad (opmupyercs
NPEACTABICHUE O €IMHCTBE MAaTeMAaTHUKM Kak HAaykKu U €€ pOJIMB IIOCTPOCHUM MOJENen
pealbHOTO MHpA, IIUPOKO UCIOJIB3YIOTCA 00001IeHNE U KOHKPETU3ALIUA.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEAIU3yeTCsl Ha MPOTSHKEHUU BCEro OOy4YeHHMsIHa ypOBHE
cpenHero o0miero 00pa3oBaHus, MOCKOIBKY B Kaxa0M pazjene [IporpaMmmel npeaycMOTpeHO pelieHne
COOTBETCTBYIOIIUX 3aau. B pe3ynpTaTe 00yyaronuecs OBIaIeBalOT Pa3INuHbIMU METOAMHU PEILICHUS
pAIlMOHANILHBIX, HPPAMOHAIBHBIX, ITOKA3aTENbHBIX, JOTapU(PMHUECKUX W TPUTOHOMETPUICCKUX
YpPaBHEHUI, HEPABEHCTB U CUCTEM, a TAKXKE€ 3ajJad, coaepKauux napamerpsl. [lomydeHHbIe yMEHUS
HMIMPOKO HCHOJB3YIOTCA TMPH HMCCICNOBAHUU (DYHKIMHA C TOMOLIBIO MPOM3BOIHOW, MPH pPEHICHUU
MIPHUKIJIATHBIX 33724 ¥ 33/1a4 Ha HaX0XK/ICHUE HAMOOJBIITNX M HANMEHBINNX 3HaYeHU QyHkinn. J[aHnHas
coJiepKaTebHasl JHHUSA BKIIOYAeT B ceOst Takke (OPMHUPOBAHME YMEHUU BBINOJNHATH PACUYETHI 11O
dbopMyiiaM, MpeoOpa30BaHMS PAIIMOHATBHBIX, HPPAIIMOHATBHBIX U TPUTOHOMETPHYCCKHUX BBIPAKEHUH,
a TaKKe BBIPAXEHUMH, COAEpXKAILMX CTENEHHU U Jiorapu@Msbl. biaronaps nsyueHuro anreOpanyeckoro
MaTepuaiga IPOUCXOAUT JajbHEHIllee pa3BUTHE aJTOPUTMHUYECKOrO0 M aOCTPaKTHOTO MBILIUICHUS
oOyJaronuxcs, OPMUPYIOTCS HABBIKH JISTYKTUBHBIX PACCYkKICHUN, paOOTHIC CAMBOJILHBIMH (hOpMaMU,
NPEJCTAaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTE B BHJIE PaBEHCTB W  HEpaBEHCTB. AureOpa
npemaraeT  3GQeKTUBHbIE ~ MHCTPYMEHTHI AJISl PEUICHHs MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYETCBOU BO3MOKHOCTH KakK sI3bIKa HAYKH.

CopepxarenbHo-MeToInYeCKas TUHUS « DYHKIMU U TpadUK» TECHO MEeperieTaeTcs ¢ ApyruMu
JUHUSAMH Y4eOHOTO Kypca, MOCKOIBKY B KaKOM-TO CMbICIE 3a7aéT MOCIeN0BaTeIbHOCTh M3YyYEHUS
MaTepuana. V3yueHue CTENeHHOW, MOKa3aTeabHOU, JorapuMHUUecKoil M TPUTOHOMETPUUYECKUX
GbyHKIUH, UX CBOWCTB U TpadMKOB, UCTIOIb30BaHUE (DYHKIUI JIJIs pelleHus 3a/1a4 U3 APYTUX Y4eOHbIX
IIPEAMETOB U PEAIbHOW KMU3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PELICHUEM
ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM Ooibllloe BHUMaHHME YJIENSeTcs (OPMUPOBAHUIO YMEHUS
BbIpaXaTb (OpMyJIaMU 3aBHUCHUMOCTH MEX]y pPa3JINYHBIMU BEJIMYMHAMH, HCCIEA0BATh MOJyUYEHHBIE
(GyHKIUM, CTPOUTH UX I'paduku. Marepuai 3Toi coaepKaTeIbHOM JIMHUYU HAalleJIeH Ha pa3BUTHE YMEHUN
U HaBBIKOB, II03BOJISIONIMX BBIPAKaTh 3aBUCUMOCTH MEXJYy BEIMYMHAMU B pa3Iu4HON Qopme:
aQHAJTUTUYECKOM, Trpaduyeckoil u  cioBecHOW. FEro wu3ydeHue CHOCOOCTBYET  Pa3BUTHIO
AITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K OOOOIIEHWI0O M KOHKPETHU3AIlMH, MCIOJIb30BaHUIO
AHaJIOTUH.

ConepxxarenbHas nuHMS «Havama wmaTeMaTHYecKOro aHajin3a» MO3BOJSET CYHIECTBEHHO
pacIIMPHUTh KPYT KaK MaTeMAaTHUYECKUX, TaK U MPUKIIAJHBIX 33/1a4, TOCTYTHBIX 00YYaIOIIMCSI, TaK KaK
Y HHUX TIOSBIISIETCS. BO3MOXKHOCTb CTPOUTH TPaPUKH CIOKHBIX (PYHKINM, ONIPEeIesITh UX HAHOOJIBIITNE U
HAUMEHBIIINE 3HAUYEHUS, BEIYUCIATHIUIONAAN QPUTYp U OOBEMBI TEN, HAXOTUTH CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas coaepkaTerapHas JIMHUS ~OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOEHUSA
MaTeMaTUYECKUXMOJENIEN pEAIbHBIX CHUTYallMi, IIO3BOJISIET HAXOAUTh HaWIydllee pelIeHHe
B NPUKJIAJAHBIX, B TOM YHCIE COLUUAIBHO-DKOHOMHYECKUX, 3a7adyax. 3HAKOMCTBOC OCHOBAMH
MaTeMaTHYeCKOro aHaJu3a CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (HOPMAIbHO-JOTHYECKOTO U
KpEaTHUBHOTO MBITIIEHUS, (POPMUPOBAHUIO YMEHUH PACIiO3HABATH MPOSBICHUS 3aKOHOB MaTEMATHKH B
HayKe, TEXHUKE U ucKyccTBe. OOyuarolyecs y3HaloT O BBIJIAIOLIUXCS pe3ybTaTax, MOJIYyYeHHBIX B X0/1e
pa3BUTHS MaTEMaTHKHU KaKk HayKd, U 00 UX aBTOpax.

CopepxarenpHo-MeTOIMYECKass TUHUS «MHOXKECTBa U JIOTMKa» BKIIIOYAeT B ce0s AJIEMEHTHI
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TEOpPUU MHOXKECTB M MAaTEMaTU4YECKOW JIOTMKU. TeOopeTMKO-MHOXKECTBEHHbBIE IPEACTABICHUS
NPOHM3BIBAIOT BECh KypC MIKOJIHHOM MaTeMaTHKH M TpeAiaraioT HauOoJjiee YHUBEPCAIbHBIN S3BIK,
00BbEeIMHSAIOIINI BCE pa3/ieibl MATEMAaTUKH U €€ IPUII0KEHUH, OHU CBS3bIBAIOT PA3HbIE MATEMAaTUUECKUE
JUCLUIUIMHBI U UX IPUWIOKEHUAB eAnHoe 1enoe. [103ToMy BaXkKHO JaTh BO3MOXKHOCTh 00y4aroleMycst
IIOHMMATh TEOPETUKO-MHOKECTBCHHBIN SA3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJIB30BaThb €ro s
BBIPQKCHUS CBOUX MBICIICH. JIpyruM BaKHBIM IIPU3HAKOM MATEMAaTUKH KaK HAyKU CIEIyeT NPU3HATh
CBOWCTBEHHYIO €i CTpOrocTh OOOCHOBAaHMI U cIlelO0BaHHE ONPEIENEHHBIM IpaBUJIaM HMOCTPOCHHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTeMaTU4eCKOH JIOTMKM CIIOCOOCTBYET pa3BUTHIO
JIOTMYECKOTO MBIIIJICHUS OO0YyYaroluXcs, M03BOJIAET UM CTPOMTb CBOU PACCYXKJEHHs Ha OCHOBE
JIOTMYECKUX IPaBUi, (POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHHSL.

B yuebnom kypce «AunreOpa M Havajga MaTEeMAaTUYECKOTO aHAIN3a» IMPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOAEITUPOBAHMS, KOTOPBIE MPU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
IIOCTPOEHUsI MOJEJIECH PEAIbHBIX CUTyalMd, HCCIENOBAHMS ITHUX MOJEJIEH C IOMOLIBIO ammnapara
anreOpbl 1 MATEMaTHYECKOTO aHAIIN3a, MHTEPIPETALUU TOJMyYSHHBIX pe3yJbTaToB. Takue 3alaHus
BIJIETEHbl B KaXKIbIH U3 Pa3/esioOB IPOrPAMMBbI, TIOCKOJIbKY BECh MaTepuail y4eOHOro Kypca UIMpOKO
UCIIOJB3YETCS AJI PELICHHs] NPUKIAAHbIX 3ajad. [Ipu peleHun peanbHbIX NPaKTUYECKUX 3a1ad
oOyvarolmiyecss  pa3BUBAaIOT  HAOMIOAATENbHOCTb,  yYMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HCHOJIb30BaTh aHAJIOIMIO, O0O0OIIATh M  KOHKPETH3UpPOBaTh MpoOiIeMy.
JlesrenbHOCTD 10 (POPMUPOBAHUIO HABBIKOB PELICHUS IPUKIIAJHBIX 3a7jad OpraHu3yercsi B Ipoliecce
U3y4YeHHUs] BCEX TEM yd4eOHOro Kypca
«Anrebpa 1 Hayajla MaTEMAaTHYECKOTO aHATIU3a.

Ha u3yuenue yueOHOro kypca «Anredpa v Hayajla MaTeMaTHUYECKOr0 aHaJIN3a» OTBOAUTCS 272
yaca: B 10 kmacce — 136 gacoB (4 uaca B Heznento), B 11 kmacce — 136 yacos (4 yaca B HEZEINO).

COAEP)KAHUE OBYYEHMUSA 10
KJIACC

Yuciia v BBIYUCICHUSA

Pammonanbhbie uyucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApPOOM, NPOLEHTH, OECKOHEUHBIE
nepuonuyeckue ApoOu. IIpumeHneHnue npoOei W MPOLEHTOB JJs pEIICHUS NPUKIAJHBIX 33734 M3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEAIbHOU JKU3HU.

JleiicTButenpHble yncna. PanionanbHble U MppallMOHaIbHBIE yucia. ApupMeTHUYECKHEe Ollepaluu
C JICUCTBUTENBHBIMH YWCIaMU. MOJyJb JIEWCTBUTEIILHOTO YUCIa U ero cBoicTBa. [IpubmmxEHHbIC
BBIYMCIICHHS], ITPABUJIA OKPYTIICHUS, IPUKUKA MOLIEHKA PE3YyJIbTaTa BBIYUCIICHUM.

Crenens ¢ nensiM nokaszareneM. bunom Hetorona. Mcnonbs3oBanue noaxoasiien (opMbl 3aiCcH
JIEHCTBUTEIIBHBIX YHCEIl )T PELICHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHNS TaHHBIX.

Apudmernueckuit KOpeHb HaTYpaJbHON CTENIEHU U €T0 CBOMCTBA.

Crenenb C panMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEMNEHb C ICUCTBUTEIbHBIM
[IOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaiTHUHbIE U HATYypaJIbHbIE JOraprUPMBbI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAaHI'€HC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YKCIIOBOIO apryMEHTA.

YpaBHEHHUsI 1 HEPABEHCTBA.

ToxnaecTBa u TOXKIECTBEHHbIE TpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEeHUs. PaBHOCHIbHBIE
YpaBHEHUS U ypaBHEHUs-CIeACTBUA. HepaBeHCTBO, pellieHHe HEpaBEHCTBA.

OcHOBHbIE METOJbl PEIICHUs LEIbIX M JPOOHO-PAlMOHANBHBIX YPABHEHMH W HEPABEHCTB.
MHoOrowieHsl OT OAHON NepeMeHHOM. [[eneHre MHOrouwiIeHa Ha MHOTOWIeHC ocTaTKkoM. Teopema besy.
MHorowieHsl ¢ nenbiMu koddpdunrentamu. Teopema Buera.

IIpeoOpa3oBaHus UUCIIOBBIX BBIPAKEHHH, COJEPIKALINX CTEIIEHU U KOPHH.
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WppanmonanbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS] UPPALMOHAIILHBIX YPAaBHEHUM.
[TokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PELLIEHUS IIOKA3aTEIbHBIX YPAaBHEHUH.
IIpeoOpa3oBaHue BbIpaXeHUH, COAEPKALIUX JIOTapU(PMBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHUS JIOTapu(MUUECKUX YPAaBHEHUI.

OcHoBHBIE TPUTOHOMETPUUECKHE bopMyIIbl. ITpeoOpa3oBanue
TPUTOHOMETPUYECKUX BBIpAXKECHUN. PenieHne TpuroHoOMeTpUYECKUX YpaBHEHU.

Pemenue cucreM MMHENHBIX ypaBHEHUH. MaTpuiia CUCTEMBI JIMHEHHBIX ypaBHEeHUI. OnipeieuTelb
MaTpULbl 2X2, ero reOMeTPUYECKUN CMBICI U CBOMCTBA, BBIYMCIIEHUE €r0 3HAUYEHHUS, IPUMEHEHHE
ONpPENEIUTENs Ul PELICHUs CUCTEMbl JIMHEHHBIX ypaBHEHUH. PellleHMe NpUKIaAHBIX 3a4ad C
IIOMOUIBIO CUCTEMBI JIMHEMHBIX ypaBHeHuN.MccinenoBanue nocTpoeHHONM MOZAEIH ¢ TOMOLIBIO MaTpPHIL
Y OIpeJeIUTENEH.

IlocTtpoeHne MaTeMaTH4eCKMX MOJCIEH pEallbHOM CUTyallud C IIOMOIUBIO YPaBHEHHM U
HepaBeHCTB. [[puMeHeHne ypaBHEHNH W HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a1ad W 3a1ad U3
pa3MYHBIX 00IaCTe HAYKH M PeabHOM KU3HU.

DyHKIUHA U rpapuKu

@Oynkus, crocoOsl 3ananus GyHkuun. Bzanmuo obparubie ¢pynkun. Kommoszumus QyHKIuUiA.
['padux GyHKImU. DnemMeHTapHbIe TpeoOpa3oBaHus rpaduKkoB (HyHKIHIA.

OOnacte ompeneneHuss W MHOXecTBO 3HaueHUl ¢yHkuumu. Hymu ¢ynxuun. [IpomexyTku
3HaKonocTossHCTBAa. Y&rHple M HeuéTHble ¢yHKuuu. Ilepmomuueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMBI GyHKIMu.Hanbombiee 1 HauMeHbllee 3HauUeHHsI
(GYHKLIHU Ha IPOMEKYTKE.

JIuneliHast, KBajpaTHyHas ¥ ApoOHO-IMHEHHass (YHKIMHU. OJEMEHTapHOE UCCIEeIOBaHUE U
MOCTPOCHHE WX IPaUKOB.

CrenenHas (yHKIMS C HATypaJbHBIM U LIENbIM NOKazaTesneM. E€ cBoiicTBa u rpaduk. CpoiicTBa
U TpaguK KOpHS N-Oi CTeNeHW Kak (PyHKIMH OOpaTHOM CTeNneHHC HaTypajbHBIM IOKa3aTesIeM.

IlokazarenbHast u JsorapudmMuyeckas (QYHKIMH, HUX CBOHCTBa M rpadukH.
Hcnonp3oBanue rpagukoB GyHKINN A1 peIeHHs] ypaBHEHHH.

TpuroHnomerpuyeckasi OKpyKHOCTb, OINpEAEICHHE TPUTOHOMETPUYECKHX (YHKIUHN YHCIOBOTO
apryMeHTa.

@OyHKIMOHANBHBIE 3aBUCHMOCTH B peajbHBIX IpolieccaXx M SBJICHUAX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Hauasia MaTeMaTH4eCKOro aHAJIM3a

IlocnenoBaTeabHOCTH, CHOCOOBI 3afaHHUs IIOCIEAOBATEILHOCTEH. MeTon MaTeMaTHYECKOH
WHIYKIUA. MOHOTOHHBIE ¥ OTpPaHUYCHHBIC IOCJIEIOBATENLHOCTH. VcTOpUsT BO3HUKHOBEHUS
MaTeMaTHYECKOTO aHallM3a Kak aHain3a OECKOHEYHO MajlbIX.

ApudmeTrnueckas U reomMeTpudeckas mporpeccuu. beckoHe4YHO yOBIBarOIas reoMeTpudecKas
nporpeccusi. Cymma OecKkOHEUHO YOBIBalOIIEe reoMeTpudeckord mporpeccud. JIMHEWHBIH U
AKCIIOHEHIHANIbHBIN pocT. Yucno e. @opMyria CIOXKHBIX MPOLEHTOB. Mcnoib3oBaHue Mporpeccuu AJis
pELIeHUs pealbHbIX 3aja4 MPUKIIATHOTO XapaKTepa.

HenpepeiBable pyHkmu u ux cBoiicTBa. Touku pa3pbiBa. ACUMIITOTHI TpaQUKOB (PYHKITHIA.
CpoiicTBa (yHKIMN HENPEepBIBHBIX Ha OTpe3ke. MeToa WHTEepPBAaoOB JJI PEIICHUS HEPABEHCTB.
[TprMeHeHne CBOWCTB HEPEPHIBHBIX (DYHKITUH [T pellIeHUs3a,/1a4.

[TepBas u BTOpast mpousBoHbIe PyHKIHMH. OnpeaeneHue, reoOMeTPUIECKUN U PU3NIECKUN CMBICIT
MIPOM3BOJHON. YpaBHEHHE KacaTelbHOH K TpaduKy QyHKINU.

[IpousBonubie ameMeHTapHbIX (yHKIMiA. [Ipou3BogHass CyMMBI, TPOU3BEIEHUS, YACTHOTO H
KOMTMO3UINH (PYHKITHA.

MHuokecTBa 1 JIOTHKA
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MHoecTBO, ONepaluu HaJ MHOXKECTBaMU M MX cBoicTBa. Jlmarpammbl Oinepa— Benna.
[IpuMeHeHnEe TeOPETUKO-MHOKECTBEHHOTO aliapaTa AJIs OIMCaHUs PEAIbHBIX MPOLECCOB U SBJICHUM,
IPU PEUICHUH 33/1a4 U3 JPYTUX YUeOHBIX IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE, 0Ka3aTeIbCTBO,
PaBHOCUJIbHBIC YPAaBHEHMUS.

11 KJIACC

Yuciia 1 BBIYUCTIEHUS

Harypanbablie u nienbie uncna. [IpuMeHeHne mpu3HakoB JEIMMOCTH IEIbIX YHCENl, HAnOOIBIIHIA
obmmit nenmurens (nanee — HOJI) n vammensmee oomee kparnoe (ganee —HOK), ocTaTkoB 1mo Moayio,
aJIropurMa EBKJII/II[a AJId pCHICHUA 3ala4 B LCJIbIX YUCJIaX.

KomrmnekcHbie uncna. AnreOpanueckas U TpUrOHOMETpUYecKkasi (OpMbl 3alHCH KOMILIEKCHOTO
yrcna. ApupMeTHuecKrue onepanuy ¢ KOMIUIEKCHBIMU YnciaaMu. M300pakeHne KOMIUIEKCHBIX YMCel
Ha KOOpIMHATHOM IuiockocTu. Popmysia Myaspa.

KOpHI/I N-0ii CTEIEeHHW M3 KOMILJIEKCHOI'O YHCJIa. HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHCCI IJIA PCHICHUS
q)HSH‘leCKI/IX U rCOMCTPUYCCKHX 3aaa4.

YpaBHeHHUs U HEPaBeHCTBA

Cucrema M COBOKYNHOCTb YPaBHEHUH M HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT10op KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHUH C TOMOLIbI0 TPHUTOHOMETPHUECKOU
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEpaBeHCTB.

OCHOBHbIE METO/Ibl PEIICHUsS MMOKA3aTEeNbHbIX U JOrapupMHUUECKUX HepaBeHCTB. OCHOBHBIE

METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJIbl PELIEHUS CHUCTEM U COBOKYIHOCTEH palMOHAIbHBIX, HpPpallOHAIbHBIX,
MOKa3aTeNIbHBIX U JOrapu(PMUUYECKUX YPaBHEHUH.

YpaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPAaBEHCTB K PELICHUIO MAaTEMaTUYECKUX3a4a4d U 3a7a4d U3
pa3IUYHbBIX 00J1aCTe HayKu U peanbHOMN )KM3HHU, HHTEpIpEeTaIysl OJIyYEHHBIX PE3YJIbTaTOB.

DyHKUUHN U rpaduku

I'paduk xommozuumu QyHkuuid. ['eomerpuueckue o00pa3bl ypaBHEHMH M HEpPABEHCTB Ha
KOOPAMHATHOW IJIOCKOCTH.

Tpuronomerpryeckue QyHKIMH, UX CBOMCTBA U TpaQUKH.

I'padnueckue Meronpl pelieHHs ypaBHEHUM M HepaBeHCTB. ['paduueckne METOJbl pelieHus
3a/1a4 Cc mapameTpamu.

Hcnonb3oBanue rpagukoB (GyHKIMHA U MCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEN, KOTOpbIE
BO3HHUKAIOT MPH PEIICHUH 33]a4 U3 APYTHX YUEOHBIXIPEAMETOB U PEANbHOM KU3HU.

Hayana MaTeMaTH4€CKOro aHAIM3a

[Ipumenenne NpPOM3BOJHONW K HCCIEAOBAHHUIO (DYHKIMH HAa MOHOTOHHOCTH M SKCTPEMYMBI.
HaxoxneHnne HanboIbIIero 1 HauMeHbILIEro 3HaYeHU I HEPEPHIBHOM(PYHKIINM Ha OTPE3KeE.

[IpuMenenne npon3BOIHOM I HAXO0KICHUST HAWITYYIIEro PeIIeHNs B IPUKIaAHbIX3a0a4ax, sl
oTpezieNIeHUs] CKOPOCTHU U YCKOPEHHUsI IIpoliecca, 3aJaHHOT0 (POpMYII0i UIUTrpapuKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOICTBO TepBOoOOpa3HbIX. IlepBooOpasHble 3JIEMEHTapHBIX
¢byukuii. [IpaBuia HaxoXaeHHs TIEPBOOOPA3HBIX.

NHuterpan. I'eoMeTpudecknii CMBICI WHTErpajia. BelYMCIIEHHE ONpenenEéHHOro0 MHTErpaiga Io
¢dopmyne Hetorona—JIeiiOnuma.

[Ipumenenne WHTErpana [UIsi HAXOXKACHUSA IUIOMAAeH Tuiockux ¢uryp u  00BEMOB
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F€OMETPUUECKUX TEJ.
[Ipumepsr pemenuit nuddepeHMaNbHBIX ypaBHEHUI. MaTemaruyeckoe MOJIEIUPOBaHUE
pealibHBIX MPOIECCOB C MOMOIIBI0 AU PepeHIInaTbHbIX YPABHEHUIA.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 10 kiacce 00y4Jaronuiics IOTYYUT CIICTYIOIINUE MPEAMETHBIEPE3YIbTATHI IO
OTJIICTBHBIM TeMaM (efiepaabHON paboueil mporpaMMbl y4eOHOTO Kypca
«AnreOpa 1 Hayasia MaTeMAaTHYECKOTO aHATTU3a):

Yuciaa 1 BLIYMCTEHUS

CBOOOIHO OTIEPUPOBATH MOHATUSIMU: PAIIMOHAIBHOE YHCII0, OECKOHEUHASATICPUOUIECKast IPOOb,
MPOLICHTHI, UPPALMOHATIBHOE YUCIO, MHOXKECTBA PALIMOHAIBHBIX M JEHCTBUTEIBHBIX YUCET, MOAYJIb
JIEUCTBUTEIILHOTO YHCIIA;

MIPUMEHSATH APOOH ¥ TPOLICHTHI JIsI PEIICHUsI TPUKIIAIHBIX 33]1a4 U3 PAa3IMYHbBIX OTpaciei 3SHaHUI
U peaIbHOM JKU3HH;

MIPUMEHSTH MPUOIMKEHHBIE BRIYUCIICHUS, IPaBUIa OKPYTJICHUS, MPUKUJIKY U OIICHKY pe3yibTara
BBIYMCIICHHI;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTENEHB C IEJIBIM [T0KA3aTEIEM, UCTIOIB30BaTh TOIXOISIILYIO0
dbopMy 3anucu JeHCTBUTENBHBIX YUCEI JIJIS PEIICHUS TPAKTUUYECKHX 3a/1a4M MPEACTABICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOU CTEICHH;

CBOOOJIHO ONEPHUPOBATh IOHATHEM: CTENEHb C palMOHAJIBHBIM IIOKa3aTelieM; CBOOOJHO

OTIEPHPOBATH OHATUSAMU: JIOTapu(M YUCIIA, TECITUIHBIC U HATypAIbHBIC

J0TapuQMBbI;

CBOOO/ZIHO  OIEpUPOBATH  MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC
YHCIIOBOTO apTryMEHTA,

OIIEpUPOBATH MOHATHSIMU: apKCHUHYC,  apKKOCHHYC A apKTaHIeHC YHCIIOBOTO
apryMeHTa.

YpaBHeHHUS U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATH MOHATHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHUIILHBIC
YpPaBHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MIPUMEHATh PAa3JIMYHbIE METO/bI PEUICHHs PAIlMOHATBHBIX U IPOOHO-PAIMOHAIBHBIX ypaBHEHUH,
MPUMEHSATHh METO/I MHTEPBAJIOB JJIsSI PEIIICHUSI HEPAaBEHCTB;

CBOOO/IHO OMEPHUPOBATH MOHATHUAMHU: MHOTOWIEH OT OJHOW MEPEeMEHHOIN, MHOTOUIEH C IEIBIMU
Kod(dUIMeHTaMH, KOPHU MHOTOYICHA, PUMEHSTH JIEJICHHEe MHOTOUYJIEHa HA MHOTOUJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s penienus 3anad;

CBOOOJITHO OMEPHPOBATH MOHSATUSMU: CUCTEMA JIMHEWHBIX ypaBHEHUM, MATpPHUIIA, ONPEIACIUTEIb
MaTpPHIBI 2 X 2 U €ro TeOMETPUUICCKUH CMBICII, UCIIOJIb30BaTh CBOMCTBA ONMPEACTUTENI 2 X 2 JyId
BBIYHCIICHUS] €T0 3HAuYeHHUs, TPUMEHATHh OINPEACIUTENN JUIsl PEHIeHUsS CHUCTeMbl JIMHEHHBIX
YpaBHEHUH, MOJIEIUPOBATH pEaJbHbIC CUTYallUd C TOMONIBIO CHUCTEMBI JIMHEWHBIX YpPaBHEHHI,
HCCIIEIOBATh  MOCTPOCHHBIE MOJENN C MOMOIIBID MATPUI] U ONPENCTUTENEH, UHTEPIPETUPOBATH
MOJTYYE€HHBIN pe3yybTaT;

HCIIOJIb30BaTh CBOMCTRBA JCHCTBUI C KOpHAMU IUIA Hpe06pa30BaH1/1;[ BBIpa)KeHHfI;

BBIIIOJIHATh ~ NPEeoOpa3oBaHUSl  YHCIOBBIX  BBIP@XEHHWH,  COJAEp)KallMX  CTEHEeHH C
paloHaIbHBIM IIOKA3aTENIEM;

HCIIOJIb30BaTh CBOMCTBaA JIorapupMoB Il MpeoOpa3zoBaHus JIOTapu(PMUIECKUX BHIPAKEHUI;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMH: HppalMOHAJIbHBIE, MOKa3aTeJIbHbIE U JIOrapupMHUUECKUE
YpaBHEHHUS, HAXOUTh UX PELICHHS C TOMOUIbIO PaBHOCHIIBHBIX [1€PEXO0/10B WU OCYIIECTBIISAS IPOBEPKY
KOpHEH;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE bopmybl U1 npeoOpa3oBaHus
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TPUTOHOMETPUUECKUX BBIPAXKEHUI;

CBOOO/JHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YPABHEHUE, IPUMEHATh HEOOXOUMbIE
(opMyIIBI 1151 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJICIMPOBATh pealibHbIe CHTYallud Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKCHUS, ypaBHEHHUS,
HEPABEHCTBA 110 YCJIOBMIO 3aJaydd, MCCIENOBATH IOCTPOCHHBIE MOJENIH C UCIIOJIb30BAHUEM allllapaTa
anreOpsl.

DOyHKIUH ¥ TPAPUKH:

CBOOOJTHO OTIEPHPOBATH MOHATUAMU: (QYHKIHSA, CIOCOOBI 3aJaHHsI (PYHKIUHU, B3AUMHO 00OpaTHBIE
GyHKUMH, KoMno3uuus GyHKUMH, rpaduk (yHKIMH, BBIIOJIHATH 3J€MEHTapHbIE MpeoOpa3oBaHMS
rpaduKoB PyHKIHI;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: 00JACTh ONPEAETICHHUS M MHOXECTBO 3Hau€HUH QyHKIHUH,
HYJH (QYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OIIepUpPOBaAThH HOHSTHAMM: YETHBIE U HEYETHBIE GyHKIMH,

nepuoanveckue QyHKIHUU, IPOMEKYTKA MOHOTOHHOCTH (DYHKIHH, MAKCUMYMbl IMHHAMYMBI

¢byHKUMY, HanOoJIbllIee M HAUMEHbIIee 3HaueHue (YHKIIUU Ha TPOMEXYTKE;CBOOOIHO ONIEpUpPOBATh

HOHATUSAMU: CTeTeHHas (PYHKIMS C HATypaIbHbBIM U LIEJIbIM

nokasareseM, rpauk cTeneHHON (GyHKIMU ¢ HaTypajbHBIM U LIEJbIM II0Ka3aTeneM, rpaduk KopHs N-
Oif CTeTeH KaK (yHKIMU OOpaTHOW CTETIEHH C HATYPaJbHBIM ITOKA3aTeIIeM;

OIEepPHUPOBAThH TIOHSATHIMHU: JTMHEHHAs, KBaJpaTU4YHAs U IPOOHO-TUHEWHAsT (YHKINH, BBITIOIHSIT
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX I'PapUKOB;

CBOOOHO OTIEPUPOBATH MOHATHUIMH: MoKazaTesbHas u  jorapudmmueckas
(GYHKIMH, UX CBOMCTBA U rpa(UKH, UCIIOIb30BATh UX I'padUKH AJIs pEIIeHUs ypaBHEHUN;CBOOOIHO
OTepupOBaThH MOHATHSIMHU: TPUTOHOMETPHYECKAs OKPYHOCTB,

orpezesieHue TPUTOHOMETPUYECKUX (PYHKIMI YMCIIOBOTO apTryMEHTa;

WCTIOJIB30BaTh TpaduKu GYHKIUN IJIs1 UCCIIEAOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH NPU PEIICHUN
3a[a4 U3 Jpyrux y4eOHBIX IPEIMETOB U pealbHOU KU3HU, BBIpaKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

Havajia MaTeMaTH4€CKOI0 aHAJIHN32:

CBOOO/ZIHO ONEpUPOBATh MOHATHAMHU: apupMeThyeckas U TIeOMETpUYecKas MpOorpeccus,
OeckoHeuHO YOBIBaIOlIasi T€OMETpHUecKas Mporpeccus, JUHEWHBIH M SKCIOHEHLIMAIbHBIM  pOCT,
dopMyna CIOXKHBIX TNPOLEHTOB, HWMETh IMPECTABICHHEO KOHCTAHTE;

WCIIOJIH30BATh MPOTPECCUU TSl PEILICHHSI pealTbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa;

CBOOOZIHO  ONEpPHPOBAaTH  HOHSATHUAMHU: MOCJIEAOBATENbHOCTb, ~ CIIOCOOBI  3aJaHus
NOCJIEeI0BATEIbHOCTEH, MOHOTOHHBIE W OrPaHUYEHHBIE IOCJIEA0BATEIbHOCTH, MOHHUMATh OCHOBBI
3apOXKJCHNS] MaTeMaTHYECKOT0 aHaJIM3a Kak aHaIn3a OECKOHEYHO MalbIX;

CBOOOJHO ONEpUPOBaTH TMOHATHUAMHU: HENPEpPhIBHBIE (YHKIHMHA, TOYKH pa3pbiBa Tpaduka
(GyHKIMHU, aCUMOTOTHI Tpaduka GyHKIHH;

CBOOOJTHO OTIEpHPOBATH MOHATHEM: (YHKIIHS, HENPEPhIBHAS HAa OTpe3Ke, MPUMEHSTh CBOWCTBA
HENpepbIBHBIX (YHKIMN JJIS peIIeHus 3a/1a4;

CBOOOJHO ONEpPHPOBATh MOHATUSAMHU: IE€pBasi U BTOpasi MPOU3BOJIHbIE (DYHKIIMU, KacaTelbHas K
rpaduxy GyHKIUY;

BBIYUCIIATH TPOU3BOIHBIC CyMMBI, IIPOU3BEICHHS, YACTHOTO ¥ KOMITO3UITUH IBYX ()YHKIINH, 3HATH
MPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKLUH;

UCIOJIb30BATh T€OMETPUUYECKHM U (PU3NUECKU CMBICT IIPOU3BOIHOMN JIJIs pelieHus13a1ay.

MHo:KecTBA M JIOTHKA:
CBOOO/IHO OMEpPUPOBATH MOHATHIMH: MHOXKECTBO, ONEpallMi HaJ MHOXXECTBAMH; UCIOIb30BaTh
TeOpeTHKO-MHO)KeCTBeHHBIﬁ annapaT JJIsT OIIMCaHUA peaJ'H)HI)IX

IPOIIECCOB U SIBIICHUM, TIPU PEIICHUH 33]a4 U3 IPYTUX YUeOHBIX MPEIMETOB;
CB060[[HO 0H€pI/IpOBaTb IIOHATUAMU . onpe;[eneHHe, TeopeMa, ypaBHeHI/IC-CJIe,Z[CTBI/Ie, CBOfICTBO
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MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCHIIbHBIC YPABHEHUSI M HEPABEHCTBA.

K xonuy o0yuenus B 11 ki1acce o0yuaronuiics Hoay4yuT CIEIyIOIINE IPEAMETHBIEPE3YIbTATHI 110
OTJENIbHBIM TeMaM (efiepaibHOM pabodel mporpaMMbl y4eOHOTro Kypca
«Anrebpa 1 Hayana MaTeMaTHIECKOTO aHATTU3a»:

Yucia 1 BBIYUCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HATYypaJbHOE U LIEJI0€ YHUCIIO, MHOXKECTBAHATYPAJIbHBIX U
LEJIBIX YUCE, UCI0Ib30BaTh IPU3HAKU AeauMocTH nenbix yuces, HOdu HOK natypanbHbIX uncen 1uis
peleHus 3a1a4, IPUMEHATh alroput™ EBkiuaa;

CBOOOZIHO OIEpUPOBATh INOHSATHEM OCTAaTKa [0 MOJYJIIO, 3alMChIBaTh HAaTypaJIbHbIE UKCiIa B
Pa3IMYHBIX O3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATHIMU: KOMIUIEKCHOE YHCJIO U MHOKECTBO KOMIUIEKCHBIX YMCEl,
IPEJCTaBIATh KOMIUIEKCHBIE YMCJIa B alNreOpandyeckoil U TpUroHOMEeTpu4eckoil (opme, BBIIOIHATH
apupMeTHUeCKUe onepaly ¢ HUIMU U U300paxaTh Ha KOOPAMHATHON INIOCKOCTH.

YpaBHeHusi 1 HepaBeHCTBA:

CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: MPPALUOHANIbHBIE, [TOKa3aTelbHbIE U JIorapupMUUEcKue
HEpPaBEHCTBA, HAXOUTh UX PEILEHHsI C IOMOIILIO0 PABHOCUIIBHBIX IEPEXO0B;

OCYIIECTBIISITH OTOOP KOPHEW NPH pEIICeHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOO/IHO OTIEPUPOBATH NOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATHHEOOX0IUMbIE
(GopMyJIbI JUIsl pELIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH IOHATHSAMM: CHUCTEMa M COBOKYIHOCTh YPaBHEHUH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMBI U CHCTEMBI-CIECICTBUSA, HAXOIWUTH PEUICHHUs CUCTEMBI U COBOKYIIHOCTEH
paLMOHATIBHBIX, UPPALIMOHATIBHBIX, IOKA3aTEIbHbIX U JOrapu(MUUECKUX YPAaBHEHUI U HEPAaBEHCTB;

peliaTb ~ palUOHANbHbIE, HppalOHAIbHBIE, IOKa3aTeJbHblE, JiorapupMuyeckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJAEPKAIINE MOAYJIN U TAPAMETPBHI;

MPUMEHSTh IpadUyecKue METOAbI JJIl PEUIeHHUs ypaBHEHUN M HEPaBEHCTB, a Takke3adad C
napaMeTpamy;

MO/JICJIUPOBATh peajibHble CUTYAIlMM Ha SI3bIKE alureOphl, COCTaBIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33J1a4H, UCCIIE0BATh IOCTPOEHHBIEMOJIENN C UCIIOIb30BaHUEM
anmapara ajireOpbl, HHTEPIPETUPOBATH MOJIyUYEHHBIN pe3yibTarT.

DyHKUUHA U TPaPuKu:
CTPOUTH TpapuKH KOMIIO3ULMHU (PYHKIUH C TOMOIIbIO AJIEMEHTAPHOIO UCCIIEIOBAaHUS U CBOMCTB
KOMITO3ULIUH JIBYX (YHKLHUH;
CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHON MJIOCKOCTH;
CBOOOJHO OINEpPHPOBATh MOHATUAMH: TpadUKM TPUTOHOMETPUUYECKUX (YHKIMH; NPUMEHSTh
GYHKIUH JUTIs1 MOJIETTUPOBAHUS U UCCIIEJOBAHMSI PEANIbHBIX IPOLIECCOB.

Hauyana MmaTeMaTH4ecKOro aHajIn3a:

WCIIOJIb30BaTh MTPOU3BOIHYIO JUTSI HCCIICTOBAHUS (DYHKITUH HA MOHOTOHHOCTH M 3KCTPEMYMBI;

HaXOJUTh HaAWOOJIbIIee W HaWMEHbIIee 3HA4YCHHWS (YHKIUU HEMPEPhIBHOW HA OTPE3KE;

UCIONIb30BaTh MPOM3BOAHYIO I HAXOXKICHUS HAWIY4IIer0 pPEelIeHUs B MPUKIATHBIX,
B TOM YHCJIE COMATBHO-YKOHOMUYECKHUX, 3a/1a4aX, JIJIsl OTIPEIEIICHUS] CKOPOCTH U YCKOPEHHS TIpOIecca,
3a1aHHoTo (hopMmyioii uin rpadurom;

CBOOOJIHO OIEPHPOBATh IMOHATHAMH: IEPBOOOpA3HAsl, ONPEACIEHHBIA HWHTETpall, HaXOJIUTh
nepBooOpa3HbIe AIEMEHTapHBIX (PYHKIUN U BRIYUCIATH HHTETpal o popmyneHrrorona—Jleiibuuna;

HaXOJUTh IIOMAIH IIOCKUX GUTYDP U 00BEMBI TEJ C TIOMOIIBIO HHTETpaa;

UMETh TIPEJCTABJICHHE O MaTeMaTHYeCKOM MOJICITUPOBAHUN Ha MPUMEPE COCTABIICHUS
muddepeHIHaTbHBIX YPaBHEHUH;

pemiath MPUKIAJHBIE 33aJa4d, B TOM YHCJE COIUATBHO-DKOHOMUYECKOTO M (PU3UYECKOTO

15



XapaxKkTepa, CpCACTBAMH MATCMATHYCCKOI'O aHaJIn3a.
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TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBanue pa3aenoB v TeéM IpOrpaMMBbI Komnunuectso OnexTpoHHbIe (U POBLIE)
/1 4acoB o0pazoBaTenbHBIE PECYPChI
Bcero
1 MHO)€eCTBO AEMCTBUTENBHBIX Yncell. MHOrowieHsl. PaimoHanbHble ypaBHEHUS U 24
HepaBeHcTBA. CHCTEeMbl TUHEHHBIX YPaBHEHUIH
2 @yukiun u rpaduk. CrenenHas GYHKIUS C IETBIM IMOKa3aTelleM 12
3 Apudmerndeckuii KOpeHb n-0i cTreneHu. MppannoHanbHble ypaBHEHUS 15
4 ITokazarenpHas ¢pynkums. [loka3zareabHble ypaBHEHUS 10
5 Jlorapudmuueckas pynkius. Jlorapugmuyeckie ypaBHEeHHS 18
6 TpuroHomMeTpuyeCcKe BRIPAKEHUS U YPaBHEHUS 22
7 [TocnenoBaTeabHOCTU U MPOTPECCUH 10
8 HenpepsiBable hyHkiuu. [IponsBoanas 20
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
11 KJIACC
Ne HanmenoBanue pa3aenoB ¥ TeM MPOTPaMMBbI KomnmuectBo DnekTpoHHbIe (ITUPPOBHIC)
o/t 9acoB 00pa3oBaTeNbHbIC PECYPCHI
Bcero
1 HccnenoBanme QyHKIMIA ¢ TOMOIIBIO POU3BOAHOMN 22
2 ITepBooOpa3Has ¥ HHTETPAT 12
3 I'padukn TpuroHOMeTprUeCKUX QYHKIHHA. TpUroHOMETpUYECKUE HEPABEHCTBRA 14
4 HpparmoHaiibHbIe, TOKa3aTeIbHBIE U JJorapu(pMHYeCKre HEpaBeHCTBA 24
5 KoMIutekcHbIe uncia 10
6 HarypaipHble U 11eJble Yrcia 10
7 CHcTeMBbl paloHATBHBIX, HPPAMOHATBEHBIX TTOKA3aTSIBHBIX U JIOTapU(HMUICCKUX 12
YpaBHEHUH
8 3ajaun ¢ mapaMeTpamu 16
9 [ToBTOpeHMe, 06001IeHNE, CUCTEMaTH3allksl 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

IHHOACHUTEJIBbHASA 3AIIMCKA

I'eomeTpust ABIsIETCS OAHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHus, Tak
KaK 00ecreuynBaeT BO3MOYKHOCTb H3YUYCHMsI JUCLHUIUIMH E€CTECTBEHHO- HAyYHOM HAIpaBIEHHOCTH U
IIPEMETOB I'YMaHUTapHOIO UKJA. II0CKOIBKY JIornyeckoeMbllieHne, GopMUpyeMoe IpU U3y4YEHUH
00yYaroImUMUCS MOHATHUHBIX OCHOB T€OMETPUH, TIPH JI0KA3aTEIBCTBE TEOPEM H IIOCTPOCHUH IIETIOUKH
JIOTUYECKUX YTBEP)KJIEHUI MpPU PELIEHUH I'€OMETPUUECKHUX 3aad, YMEHHE BBIABUIATh U OIIPOBEPraTh
TMIIOTE3bl HENOCPEICTBEHHO HCIIONIB3YIOTCS IPHU PELICHUM 3a]lad €CTECTBEHHO-HAy4YHOI'O IMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajay.

Llens ocBOCHHS MTpOTrpamMMbl yaeOHOTO Kypca «['eomerpus» Ha yriayOJ€HHOM YPOBHE — Pa3BUTHE
WH/IMBUIYAIBHBIX CIIOCOOHOCTEH OOyYaromuXcs MpH HW3yYEeHHH T€OMETPHH, KaK COCTaBISIONICH
npeaMeTHo  obmactn  «MaremaTuka W MHpOpPMAaTHUKa» 4depe3 00ecleyeHHe BO3MOKHOCTH
IpUOOpPETeHUsT U  MCIOJB30BaHMs Oosee IIIyOOKHX TIEOMETPUYECKUX 3HAHUH U JAeHCTBHI,
cenu(UYHBIX TEOMETPUH, W HEOOXOIMMBIX IS YCHEITHOrO NMpOoQecCHOHATHLHOTO 00pa3oBaHMS,
CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMaTHUKH.

[TpuopuTeTHBIMM 3aJjauaMM Kypca F€OMETPUH Ha YIIIyOJE€HHOM YpPOBHE, PACUIMPSIOLIMMU U
YCUJIMBAIOILMMH KypC 0a30BOr0 YpOBHS, SIBJISIFOTCA:

pacimmpeHue MpEeACTaBICHUS O TEOMETPHH KaK YacTH MHUPOBOW KYJBTYPHI M (DOPMHpPOBAHHE
OCO3HAaHUS B3aMMOCBS3H T€OMETPHUH C OKPYKAIOLIUM MUPOM;

dopMHupOBaHHWE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaXHEHWIINX
MaTeMaTHYECKUX MOJEINAX, MO3BOJSIONIMX ONUCHIBATh U U3y4aTh Pa3HbIE SIBJICHUS OKPY’KAIOLIETro
MUpa, 3HaHWE NOHATUIHOTO ammnapara 1o paszaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpHH;

(dopMHpOBaHNE YMEHUS BJIaJETh OCHOBHBIMU MOHATUSMH O IPOCTPAHCTBEHHBIX (PUTYpax U UX
OCHOBHBIMHM CBOICTBaMH, 3HaHHME TeopeM, (OpMyd M yMEHHE UX IPUMEHSTh, YMEHHS 10Ka3bIBATh
TEOPEMbI U HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEILICHUS 3a/a4;

dbopMupOBaHHE yMEHMsI paclo3HaBaTh Ha YepTekax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJla BPaLIeHNs], KOHCTPYUPOBATh FEOMETPUUECKHAE MOJIETIH;

(dopMHpOBaHHE TOHUMAaHHUS BO3MOYKHOCTH aKCHOMAaTHYECKOI'O MOCTPOCHMSI MaTEMAaTHUYECKUX
Teopuil, (opMupoBaHHE IOHMMAHHUS PpOJIM AKCHMOMATHUKH IIPU MPOBEAECHUH PACCYXKICHUI;

(dbopMUpOBaHNE YMEHUS BJIAJIETh METOJIaMHU JTOKA3aTEIbCTB U aJITOPUTMOB PEIICHMSI, YMEHUS UX
IIPUMEHSITh, IPOBOJUTE J10KA3aTEIbHBIE PACCYKIEHUS B XOJE€ PEIICHUSI CTEPEOMETPUUYECKUX 3a1ad U
3aJad ¢ [PaKTHYECKHUM COfep)KaHueM, (OpPMHpPOBAHHE MPEACTABICHUS O HEOOXOAMMOCTH
JI0Ka3aTeNbCTB MPU 0O0CHOBAaHMHM MaTeMaTUYECKUX YTBEPKIACHUM U POJIM aKCUOMATUKH B MIPOBEICHUN
JIeNyKTUBHBIX PacCyXICHUM;

pa3BUTHE U  COBEPILIEHCTBOBAaHME HWHTEIUIEKTYaJbHBIX W  TBOPYECKHUX CIOCOOHOCTEM
o0yyaroImuxcs, NO3HaBaTEIbHOM aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBILIUICHUS,
HHTEpECa K U3YYEHHUIO T€OMETPUH;

(dbopMupoBaHUEe PYHKIIMOHAIBHON IPaMOTHOCTH, PEIE€BAaHTHON T'€OMETPUU: YMEHUSIPACIIO3HABATh
MPOSIBJICHUSI TEOMETPUYECKHX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEHB pEaJIbHBIX JKU3HEHHBIX
CUTyallUssX M TpH M3YYEHUH  JIPYIMX  y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOAETUPOBAaHUS pEabHBIX CUTyallud, HCCIEAOBaHUSA IOCTPOCHHBIX MOJEIEH,
MHTEPIPETAMH MTOJTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH ~ COZIEp)KATENIbHBIMUA ~ JIMHUSAIMH ~ yyeOHoro kypca «['eomerpusi» B 10-11
kinaccax  sBisworesa:  «lIpsiMble M IUIOCKOCTH B MpOCTpaHCTBE», « MHOrorpaHHukm», «Tena
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BpallleHus», «BeKTopbl M KOOpAMHATHI B MPOCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEM.

ChopmynupoBanHoe B PI'OC COO T1peboBaHHME «YMETh OIEPUPOBATH IOHATUIMUY,
pEIIeBAaHTHBIX T€OMETPUHU Ha yriayOnéHHOM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCeM
COJIep>KaTEIbHBIM JIMHUSAM yU4eOHOT0 Kypca, a OpMUPOBAHUE JIOTHUECKUX YMEHUH pacipeaenseTcs He
TOJIBKO TIO COJepXaTelbHbIM JHHHUSIM, HO M 1o rojgam oOydenusa. CoxeprkaHue oOpa3OBaHUS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaraM ocBoeHusi dexepanbHoil paboueil mporpammsl,
pacrpeniei€éHHBIM O TrojaM oOOy4YeHHus, CTPYKTypUpPOBAaHO TaKuM o00pa3oM, 4YTOOBI KO BCEM
OCHOBHBIM, NMPUHIMIHAIBLHBIM BOIIPOCaM 00ydYarolrecs o0palajiuch HEOJAHOKPATHO. DTO MO3BOJISET
OpraHM30BaTh OBJAJICHUE TEOMETPUYECKHUMH TOHSATHUSMU M HaBbIKAMU IIOCJEIOBATEIbHO U
IIOCTYATENIbHO, ¢ COOIIOACHUEM ITPUHIIMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLLYIO
CHCTEMY T'€OMETPUUYECKHX MPEICTaBICHUI 00yUYaIOMMXCs, pacIIupsist U yriayouss e€, o0pa3ysi IpovHbIe
MHO>KECTBEHHBIE CBS3H.

[Tepexo K U3y4EHUIO T€OMETPUHN Ha YTIyOIEHHOM YPOBHE IO3BOJISET:

co3math ycnoBuss ans  auddepeHnmany  0OydeHUs, TOCTPOCHUS  WHAWBUIYATbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YIIayOIEHHOE H3y4YEeHHE T€OMETPUUKAK COCTABIIAIOIICH
y4eOHOro npenMera «MaremMaTukay;

MOJATOTOBUTH 00yUaOIIUXCS K TPOOJIKEHHIO U3YUEHHUSI MAaTEMaTHKHU ¢ y4€TOM BbIOOpa Oymyiein
npodeccuun, obecrednBas MPEEMCTBEHHOCTh MEXAY OOIIMMH MPOPECCHOHATHHBIM 00pa30BaHUEM.

Ha uzyuenue yueGHOro kypca «I'eomerpusi» Ha yriyOJ€HHOM ypOBHE OTBOJIUTCS

204 yaca: B 10 wmacce — 102 wyaca (3 waca B Hememw), B 11 wmacce — 102 wuaca (3 yaca B
HEJIEIIO).

COJAEPXAHUE OBYUYEHUSA

10 KJIACC

IIpsaMble U NJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATHUSL cTepeoMeTpuu. Touka, mpsimasi, MIOCKOCTb, MpocTpaHcTBO. IToHATHE 00
aKCMOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacmonokeHue TPSMBIX B TPOCTPAHCTBE: MEPECEKaloNuecs, NapaielbHble U
ckpeuuBaromuecs npsmble. [Ipu3Haku ckpemuBaromuxcst npsambix. [lapananensHOCTh OPSMBIX U
IUIOCKOCTEHl B  MPOCTpPAHCTBE: MapajlieNIbHble MpPsIMbIE B MPOCTPAHCTBE, MApaIEIbHOCTh TPEX
NpPSIMBIX, MapajuIeIbHOCTh MPSAMONM M IUIOCKOCTH. [lapamienbHoe M IEHTpalibHOE MPOEKTHUPOBAHMUE,
nzobpaxenue Guryp. OCHOBHbIE CBOWCTBA MapajjIeIbHOTO MpoekTupoBaHus. M3o0paxenue duryp B
MapajyIeIbHOM MPOEKIMK. YTIBl C COHANpPaBICHHBIMH CTOPOHAMH, VYTOJI MEXIY MPSIMBIMH
B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: mapaiebHbIe TUIOCKOCTH, CBOMCTBA MapaljIelbHBIX
rtockocteit. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETpad.p, Mapajuiesienure],
MOCTPOEHUE CEUCHHUIA.

[leprieHAUKYISAPHOCTh MPSIMOM ¥ TUIOCKOCTH: TEPIEHAUKYISAPHBIE TPSIMBIEB IIPOCTPAHCTBE,
MpsIMbIE TTapaJuIebHbBIC U TIEPIICHIUKYIISPHBIE K IIIOCKOCTH, MPU3HAK MEPIICHAUKYIISIPHOCTH MPSIMOH H
TUTOCKOCTH, TeOpeMa O MPSIMOW TEePHeHIUKYIISIPHON TUIOCKOoCcTH. OpTOrOHaNbHOE MPOSKTHPOBAHMUE.
[leprieHAUKyYISIp ¥ HAKJIOHHBIE: PACCTOSTHHE OT TOYKH JIO IIOCKOCTH, PACCTOSHUE OT MPSIMOH [0
TUIOCKOCTH, TPOEKIUs (GUTYpbl Ha IUIOCKOCTh. [lepneHIuKyIIpHOCTh IIJIOCKOCTEH: TpPU3HAK
NEPIEeHAUKYIIPHOCTH IBYX IJI0CKOcTel. Teopema o TpéX nepreHAuKyspax.

VYTbl B IPOCTPAHCTBE: YIOJI MEX/1y MPSAMON U IUIOCKOCTBIO, ABYTPAHHBIN YOI, TUHEHHBINH yro
JBYIpaHHOTO yria. TpéXrpanHelii 1 MHOTOrpaHHbIe yIibl. CBOWCTBA MJIOCKUX YIJIOB MHOT'OIPAaHHOTO
yria. CBoiCcTBa INIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB U CHHYCOB
JUISL TPEXTPAHHOIO YIUIA.
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MHororpaHHMKH

Bunael MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: N-yronbHas mnpusma,npsmas 1
HaKJIOHHasl MpHU3Mbl, OOKOBasg W TOJHAas NOBEPXHOCTh Hpu3Msbl. [lapamienenunesn, nmpsiMOyroibHbINH
napajuleJienune] U ero cporcrBa. Kparwailliye nmyT Ha NOBEPXHOCTM MHOIOrpaHHUKA. Teopema
Oinnepa. IlpoctpancTBenHas TeopeMa Iludaropa. [lupamuga: n-yrosipHas nupaMmuja, npaBwibHas U
yceuéHHas nupamuabl. CoiicTBa pébep M OOKOBBIX IpaHed NpaBWiIbHOM mupamusl. IlpaBunbHbe
MHOTI'OTPaHHUKH: ITPAaBUJIbHAS IIPU3MA U MIPABWIbHAS IMPAMUJIA, IIPABWIbHAS TPEYTOJIbHAsA IUPAMUAA U
NPaBUJIBHBIN TeTpasap, kyO. [IpencraBienue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3Ap, AOJCKAdIp U
HKOCasIp.

Brruncnenue 37eMEHTOB MHOTOTPaHHUKOB: pEOpa, amaroHanu, yriel. Ilnomans OGOKOBOIA
IIOBEPXHOCTHU U IOJHOM ITOBEPXHOCTHU NPSAMOU IPU3MBI, ILIOIIAb OCHOBAHUM,

TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsIMON mpu3MEI. [1nomans 60K0BO# MOBEPXHOCTH M MIOBEPXHOCTH
MIPaBUIILHON IIUPAMUIBI, TEOPEMA O IJIOIAAN YCEYEHHOW TMPAMHU/IBI.

CI/IMMeTpI/ISI B IIPOCTPAHCTBC. DIEeMEHTEI CUMMCTpPUU IMpaBUJIbHBIX
MHOI'OI'paHHHUKOB. CI/IMMeTpI/IH B IIpaBUJIbHOM MHOTI'OI'PaHHHUKCE! CUMMCTPHUA
mapauiCJCIiuIcaa, CUMMCTPHUA IMpaBUJIbHBIX IIpU3M, CUMMCTPHUA IIp aBUJIBHOU
nmupaMubl.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOpP B INPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeNCTBUS ¢ BEKTOPAMHU: CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE
BEKTOpa Ha yuciio. CBOWCTBA ClI0KEHUS BEKTOpoB. CBONCTBAa YMHOXKEHUS BEKTOpa Ha uncio. [lonstue
KOMIUIaHapHbIe BEKTOpBl. [Ipu3Hak KoMmIutaHapHOCTH TpEX BeKTOpoB. llpaBuno mapamnenenunena.
Teopema 0 pa3noxkeHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsimoyrosnbHas cuctema
KoopauHaT B mpoctpaHcTBe. KoopaumHatel BekTOpa. CBs3pb MEXIy KOOpAMHATAMM BEKTOpa U
KOOpAMHATaAMM TOYEK. YTOJI MeXAy BeKTopaMu. CKaJIIpHOE NTPOU3BEAECHNUE BEKTOPOB.

11 KJACC

Tena Bpamenust

[ToHsATHS: IMAMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTh, CHepUIeCcKasOBEpXHOCTb,
oOpasyromue moBepxHocTei. Tenma BpamieHus: MWIMHIAP, KOHYC, YCEUEHHBINM KOHYC, cdepa, miap.
B3aumuoe pacnonoxenue cdepbl U INIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe. M300paxenue ten
BpallleHus Ha IJI0CKOCTH. Pa3BépTKaimnbapa u konyca. CuMMeTpus cepbl U 1mapa.

O6véMm. OcHoBHble cBoicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYIOIBHOTO
napajuiesienunesaa u caeacTsus usz He€. O0BEM MPAMON U HAKIIOHHOM MPU3MBI, HHJINHAPA, MUPAMUIbI U
KoHyca. O0bEM 11apa U MapoBOro CErMEHTA.

KomOuHnamu ten BpalieHuss ¥ MHOTOTrpaHHUKOB. [Ipu3Ma, BIucaHHas B LWJIMHIP, OMHMCaHHAS
okoJio mmHApa. Ilepeceuenue cdeprl 1 mapa c miockocTbio. Kacanue mapau chepbl IIOCKOCTBIO.
[ToHsiTHE MHOTOTPaHHMKA, OITMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOI'PAaHHUK WJIH TEJIO
BpalllCHUSI.

[Tnomanb MOBEPXHOCTH NMIMHIpA, KOHyca, Iulomanb chepsl u e€ wyacreil. Ilogobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOMIACH MoBepXHOCTEeN Moa00HBIX (uryp. IIpeobpazoBanue
nonobusi, romorerus. Pemenwe 3amay  Ha  IJIOCKOCTHC UCIOJIB30BAaHUEM CTEPEOMETPUUECKUX
METOJIOB.

[TocTpoeHue ceueHuil MHOTOTPAaHHUKOB U TeJl BpAIICHUS: CEUEHUs LWIMHApA (MapajuieibHO U
MEePIEHIUKYISIPHO OCH), CEYEHUs1 KOHYca (TapajijieIbHO€ OCHOBAHUIO UMPOXOJIAIIEE Yepe3 BEPIIUHY),
CEYEeHMS 1Iapa, METOJbl OCTPOEHUSI CEUYEHUW: METOJ CJIEI0B, METOJI BHYTPEHHErO MPOEKTUPOBAHMUS,
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METO/T TIEPEHOCA CEKYIICH TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpoctpanctBe. Ormepanuiii HaJl BeKTOpamHu. BekTopHOe YMHOXXEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOro yMHOXeHMs. [IpsmoyronbpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxxenne Bekropa o 6azucy. KoopanHaTHO-BEKTOPHBII METO IIPH PEILICHUH
reOMEeTPUYECKUX 3a7au.

JABW:KeHHs B IPOCTPAHCTBE

JBuxennst mpoctpanctBa. OroOpaxenus. J[BrkeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa
NBUKEHUM. BuUIpl ABIKEHUN: NapauieNbHBI IMEpEeHOC, LEHTpPalbHAS CHUMMETpUS, 3epKalbHas
CUMMETpPHSI, TOBOPOT BOKPYT HpsiMoii. [IpeoOpazoBanus mogodus. [psmas u chepa Ditiepa.

HNPEIMETHBIE PE3YJIBTATbBI

K konny 10 kiacca oOyyaroniuiicss HAy4YUuTCs:
CBOOO/IHO OTIEPUPOBATH OCHOBHBIMH HOHATUSMH CTEPEOMETPUH NPU PEIICHUU3a/1ad U
MIPOBEICHUU MaTEMaTHYECKIX PacCyKIICHHIH;

IMPUMCHATDb AKCHOMBI CTCPCOMECTPHUHA n CICOCTBHA U3 HHUX IIpH PEIICHNHA
rCOMCTPHUICCKUX 3a/1a4,
KJ'IaCCI/I(bI/II_II/IpOBaTB B3alMHOC PacCIIOJIOKCHUC MPsAMBIX B IMPOCTPAHCTBC,

IJIOCKOCTEHN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHATHUAMM, CBSI3aHHBIMHU C YIJIAaMH B IPOCTPAHCTBE:MEXKIY MPSIMBIMU B
IIPOCTPAHCTBE, MEXY ITPSIMOU U IIJIOCKOCTBIO;

CBOOOJIHO OIIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMH;

CBOOOJTHO PacHO3HABATh OCHOBHBIE BUJbl MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMHJA,
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo);

KJIaCCU(UIIMPOBAaTh MHOI'OIPaHHUKH, BbIOMpAsi OCHOBaHUS /15 Kiaccuukaiu; cBoOOIHO

OIEpUPOBATh IMOHATUSAMH, CBSI3aHHBIMM C CEUYEHHEM MHOTOTPaHHHMKOB
IUIOCKOCTBIO;

BBINOJIHATH MapajuIebHOE, LIEHTPAILHOE U OPTOrOHAJIbHOE IPOEKTUPOBAaHUE (PUTYpPHA IIIOCKOCTbD,
BBINOJIHATE N300paXkeHHs (GUryp Ha MI0CKOCTH;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB PA3JIMYHBIMU METO/JAMM, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUHCIIATH IJIOIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (MIpU3Ma, MUpaMUa),r€OMETPUYECKUX Tell
C MpUMEeHEeHHeM (HopMyJT;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: CHUMMETPUS B MPOCTPAHCTBE, IEHTP, OCBHU IIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (DUTYPBI;

CBOOOZHO OMNEpUPOBATh TMOHATUSMHU, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpJIWHATaM B
IIPOCTPAHCTBE;

BBITMIOJIHATH IEHCTBUS HaJl BEKTOPAMU;

pemiate 3aJa4d  Ha JIOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIIEHUH U  HaXOXKJIEHHue
TFE€OMETPUUYECKUX BEIUYMH, NPUMEHSAS WM3BECTHBIE METOABI IPU PEIICHWHM MaTeMaTUYeCKUX 3anay
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

IPUMEHSTH MPOCTEUIINE TPOrPAMMHBIE CPEICTBA U AIEKTPOHHO- KOMMYHHMKAIIMOHHBIE CUCTEMBbI
MIPH pEIICHUH CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKATD, peoOpa3oBHIBATH u HMHTEPIPETUPOBATH MHPOPMAIIHIOO
MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX UTYypax, MPECTABICHHYIO Ha YepTekKax U PUCYHKAX;
IPUMEHATH [IOJYYEHHbIE 3HAaHUS Ha IIPaKTUKE: CPaBHUBaTh U AaHAJINW3UPOBATh peajbHbIC
CUTyallud, INPUMEHATb W3YYECHHBIE TIOHATUS B IIPOLIECCE IIOMCKA PEIIEHUS MaTeMaTHYECKH
chopMyJIMPOBAHHOM IPOOIEMBI, MOIETUPOBATh PealIbHbIE CUTYAIIUH HAasA3bIKE TEOMETPUHU, UCCIIEA0BATh
MIOCTPOCHHBIE MOJIEJIM C UCIOJIB30BAaHUEM T'€OMETPUYECKUX TMOHATUN M TEOpeM, alrapara aiareopsl,
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peuaTh NpakTUYECKHUE 3a1a41,CBI3aHHbIE C HAX0XKICHUEM IT'€OMETPUYECKUX BEIUYHH;
UMETh [PE/CTaBIEHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUA TIE€OMETPUM KaK COCTAaBHOM 4YacTH
(dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kaacca oOyyarommiicss HAy9UTCs:

CBOOOTHO ONIEpUPOBATH MOHATHSIMH, CBI3aHHBIMHU C IMJIMHAPUIECKOH, KOHUYECKOMH
chepruecKoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MTOJTYYCHUS;

OIIEpUPOBATh OHATHUAMH, CBSI3aHHBIMU C TeJIaMH BPALLEHUS: LIWIMHIAPOM, KOHYCOM,cepoit 1
1apom;

pacrio3HaBaTth Teja BpalleHus (IWIMHAP, KOHYC, cdepa U map) U 00BACHATHCIIOCOObI
MIOJIyYCHHMS TeJl BPALLCHHUS;

KJIaccu(puIUpOBaTh B3aMMHOE PACcIooKeHue chepbl U IIIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB U Tel BpalleHHs, O0BEMBI M IUIOIIAIM
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPALICHUS, T'€OMETPHUYECKUX TeJIC MPHUMEHEHHEM (popmyIr;

CBOOOZHO ONEpPUPOBATH MOHATHSAMH, CBSI3aHHBIMU C KOMOMHALMAMU TE€J1 BpAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIN B Chepy M ONMUCAHHBIN 0KOJI0 chepsl, chepa, BcaHHAas
B MHOTOTPaHHMK WM TEJIO BPALCHMUS;

BBIYUCIISATh COOTHOLICHUS MEXY IUIOINAAsIMU TOBEPXHOCTEH U 00bEMaMU MOJOOHBIX TEJI;

n300pakaTh HM3ydaemble (UTYpHI, BBHINONHATH (BBIHOCHBIE) IUIOCKHME YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYCHUS TEJl BpaIlCHUS;

U3BJICKATbh, UHTEPNPETUPOBATH U npeoOpa3oBbIBaTh MHPOPMALIHIOO
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Urypax, MPeACTaBICHHYIO Ha YepTexax U pUCYHKax;

CBOOOJHO OIEpUpPOBaTh IIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OIIEPAllUK HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKApTOBOW CUCTEME KOOPAMHAT;

pemarh reoMeTpUYecKHe 3aJauyd Ha BBIYMCICHHE YIVIOB MEXAY MPSAMBIMU U IJIOCKOCTSMHU,
BBIUMCJICHHE PACCTOSIHUM OT TOYKM JO IIJIOCKOCTH, B  LI€JIOM, HAa PUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/A MPU PELLIECHUH;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBA3aHHBIMU C JIBH)KEHHUEM B IPOCTPAHCTBE, 3HATH CBOICTBA
JIBHOKCHHH;

BBIMOJHATh M300pa)K€HUs] MHOTOTPAHHUKOM W TeJ BpallleHUs NpU NHapaiieIbHOM MEepeHoce,
LEHTPAJIbHOW CUMMETpPHUH, 3epKaJIbHOI CUMMETPHH, IIPU OBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHUs
Mog00us;

CTPOUTh CEUYEHHs] MHOTOIPAaHHUKOB M Te€J BpAIICHMs: CEUEHMs] LWIMHIApa (IapajulebHO U
NEPIEHANKYISIPHO OCH), CeUEHUs KOHYyca (TapajuieIbHOe OCHOBAHUIO UITPOXO/ASIIEe Yepe3 BEPIIUHY),
CeueHus 11apa;

UCIIOJIb30BAaTh  METOABl IIOCTPOEHUS CEUYEHUH: METOJ CIEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIEH TIOCKOCTH;

JTOKa3bIBaTh FEOMETPUUECKUE YTBEPKACHUS;

MPUMEHSTh reoMeTprueckre (PakThl IS pEHICHHs CTEPEOMETPUUYECKUX 3a/1a, ITPEINoIararonmx
HECKOJIBKO IIaroB pEIIeHUs, €CIH YCJIOBHS NPUMEHEHHS 3aJaHbIB SBHOH U HESIBHOU (opme;

pemiate 3aJa4yd  Ha JIOKa3aTeIbCTBO MAaTeMAaTUYECKUX OTHOIIEHWH U HaxXOXACHHE
reOMETPUUYECKUX BEJTNYHH;

MPUMEHSTH IPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI [P PELIEHUH
CTEepEOMETPUUECKHX 3aJ1ay;

OPUMEHATHh TOJIyYeHHBbIE 3HAHHUS Ha IpaKTHKe: CpPaBHHMBATh, AHAJTU3UPOBATh M OICHUBATH
peaJIbHbIE CUTYallUH, NPUMEHATh HW3YyYEHHBbIE IIOHSTHS, TEOPEMBI, CBOWCTBAaB IPOILECCE IOUCKA
peleHusi MaTeMaTH4ecKu CQOpPMYJIMPOBaHHON MPOOJIEMBI, MOJAEIMPOBATh peaJlbHble CUTYallud Ha
A3BbIKE T€OMETPUH, UCCIIEA0BATh TOCTPOECHHBIE MOJIEIH C UCIIOIb30BAHNEM F€OMETPHUYECKUX OHATUH 1
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TeopeM, ammapara anreOpbl, pemarh MpakTUYeCKHe 3ajaud, CBA3aHHbIE C HaXOXKICHHEM
F€OMETPUYECKHUX BEIUYHH;

UMETh IMpeACTaBJIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUHM KaK COCTAaBHOHM 4YacTH
(dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/mt HanmenoBanue pa3zneinoB U TEM IpOrpaMMmbl Komnyectso OnextponHbie (TU(POBLIC)
4acoB o0pazoBaTesbHbIE PECYPChI
Bcero
1 BBeneHue B cTepeoMeTpuio 23
2 B3anmMHoe pacrioyioskeHue MpsiIMbIX B IPOCTPAHCTBE 6
3 [TapanenbHOCTh NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE 8
4 [leprieHAMKYISIPHOCTH MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE 25
B VY1Iibl U paccTosiHUS 16
6 MHOTOrpaHHUKH 7
7 BexkTopsl B IpocTpaHcTBE 12
8 IToBTOpEHME, 0000IIEHUE U CUCTEMATH3aIIMs 3HAHUH 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
11 KJIACC
Ne n/mt HaunmMeHoBaHue pa3esioB U TeM MPpOrpaMMbl KonnyectBo OnexkTpoHHbIe (IU(POBLIE)
9acoB o0pazoBaTenbHBIE PECYPCHI
Bcero
1 AHanuTHueckas reoMeTpHst 15
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3aIlHsl 3HAHUN 15
3 O6BEM MHOTOTrpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomaay noBepXHOCTU M 00BEMBI KPYTIIBIX TEJ 9
6 JIBroKeHHS 5
7 [ToBTOpeHue, 0000IIeHNE U CUCTEMAaTH3alMsl 3HaHU I 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA>

INOACHUTEJIBHASA 3AIITMCKA

VY4eOuslif Kypc «BeposSTHOCTb U CTaTUCTHKA» YIIIyOJIEHHOTO YPOBHS SIBJISETCS MPOJODKEHUEM U
pa3BUTHEM OJHOUMEHHOr0 y4eOHOro Kypca yriayOiaEHHOrO YPOBHS Ha YPOBHE CpeIHEro oOIIero
oOpa3oBanus. Y4ueOHBIM Kypc mpeaHazHadyeH 1ig GOpMUPOBAHUS Y O0YUAIOIINXCs CTaTUCTHYECKON
KYJbTYpPbl U IOHUMaHUs POJIA TEOPUHU BEPOATHOCTEN KaK MAaTEMAaTUYECKOI0 HHCTPYMEHTA JUIsl U3YUYEHUS
Clly4aHbIX COOBITHH, BEMWYMH U IpoueccoB. IIpu m3ydyeHnn Kypca o0Ooramarorcs MpeicTaBiICHUs
00y4aromuxcsi 0 METO/Iax UCCIIEI0BAaHUS U3MEHUNBOIO MHUPA, Pa3BUBAETCA IIOHUMAaHNUE 3HAYUMOCTU U
OOLTHOCTH MaTEMaTUYECKUX METOJIOB [TO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PEHMUS.

Copepxanue y4eOHOro Kypca HallpaBJIEHO Ha 3aKpEIJICHUE 3HAaHUH, OJYyYEHHBIX [IPU U3Y4YEHUU
Kypca Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHWsA, U Ha Pa3BUTHE MPEJICTaBICHUN O CIIydailHbIX
BEJIMYMHAX U B3aHUMOCBS3X MEKy HUMHU Ha BAKHBIX IIPUMEPAX, CHOKETBI KOTOPBIX ITOYEPIIHYTHI W3
OKpy’Karomiero Mupa. B pesynbrate y 00ydarommxcsi JOJDKHO C(OPMHUPOBATHCS MPEICTABICHUE O
HauOosee YNOTPEeOUTENbHBIX M OOLIMX MaTeMaTUYECKUX MOJEINSX, HCHOJb3YEMbIX JUIsl OMHCAHUSA
AQHTPOIIOMETPHUYECKUX U AEMOTpapUUECKNX BEIMYHH, MOTPEIIHOCTEH B PAa3IMYHbIE POJAU3MEPEHUSX,
JUIUTETILHOCTU 0€30TKa3HOW pabOThl TEXHUYECKHX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SBICHUU H
MPOLIECCOB B o0mIecTBe. YUeOHbBIN Kypc sBisieTcs 0a30i 151 OCBOGHUSI BEPOSITHOCTHO-CTATUCTUYECKUX
METOJIOB, HEOOXOIMMBIX CHEIHAIUCTaM HE TOJIBKO WH)XEHEPHBIX CIELHUATbHOCTEH, HO TaKkXke
COLIMATIBHBIX M TCUXOJOTHYECKHX, IMOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIC HAYKU B 3HAUMTEIHHOU
Mepe MCIIOJIB3YIOT almnapaT aHainu3a 0oJbIINX AaHHBIX. LleHTpanbHy0 yacTh yueOHOro Kypca 3aHUMaeT
o0CyX/eHue 3akoHa OoJbIIMX YHcesl — (YHIAMEHTAJIBHOTO 3aKOHa HPUPOJbI, HMEIOIIEro
MaTeMaTHUYEeCKy0 (popMaIn3aimio.

B cooTrBercTBUM ¢ yKa3aHHBIMH IIeJIIMH B CTPYKType YyuyeOHOro Kypca
«BeposATHOCTD U CTAaTHCTHKa» Ha YIIIyOJEHHOM YpOBHE BbIJIEIIEHBI OCHOBHBIE COJIEP)KATEIbHbIC JIMHUU:
«CiryuaiiHble cOObITHS U BEpOSITHOCTU» U «CilyuaiiHble BETUYMHBI U 3aKOH OOJIBIINX YHCEI».

IToMHMO OCHOBHBIX JIMHHMI B y4eOHBIN Kypc BKIJIFOYEHBI 3JIEMEHTBHl TEOPHH I'padoB U TEOPUHU
MHO’KECTB, HEOOXOAMMBIE JUIsl TMOJHOLEHHOIO OCBOEHHS MaTepuana JaHHOro ydeOHOro Kypca M
CMEXHBIX MaTEMAaTHYECKUX YUEOHBIX KypCOB.

Copepxanne nuHuM «CiydaiiHble COOBITMSI W BEpPOSITHOCTH»  CIY>)KUT ~ OCHOBOW /ISt
dbopMHUpOBaHUS TIPEACTABICHUN O PpACIpPECICHHH BEPOSTHOCTEH MEXIy 3HAUCHHSIMHU CIIyYailHBIX
BEIWYUH. BakHyI0 4acTb B HTOM COAEPKATEIBHOW JMHUU 3aHUMAET U3Y4YEHHE I€OMETPUYECKOrO U
OMHOMMAJILHOTO paclpe/ielIeHnii 1 3HAKOMCTBOC X HEMPEPBIBHBIMU aHAJIOTaMH — MOKa3aTeIbHBIM U
HOPMAJIBHBIM PaCIpEIEICHUIMH.

Tembl, CBS3aHHBIE C HENPEPBIBHBIMU CIy4YalHBIMM BEIUYMHAMU U  PACIPEIACICHUAMHU,
aKIEHTUPYIOT BHUMaHHE OOy4aroMIMXCsl Ha OMMCAHUHM U M3YUYEHUU CIIy4alHBIX SIBICHUH C MOMOIIbIO
HenpepbIBHBIX  (QyHKIMA. OCHOBHOE BHUMaHME YJENSETCS I0Ka3aTeIbHOMY W HOPMalbHOMY
pacpeneneHusIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTEIBHOE M3YUYEHHUE CBS3M MEXIy CIy4YaiHBIMH
BEJIMYMHAMU M ONMCAHUE ATOH CBA3HM C MOMOUIbI0 KO3 (UIIMEHTa KOPPEISALUU U ero BEIOOPOYHOTO
aHaJIora. JTH JIEMEHTHI COACPKAHMS Pa3BUBAIOT TEMY
«/ImarpaMmsbl paccenBaHUs», U3yUYECHHYIO HA YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHus, # BO MHOIOM
OTMPAIOTCS Ha CBEJCHHUS U3 KypCOB AJIreOpbl U TEOMETPHH.

Emé onmH 3yeMeHT conep:kaHUs, KOTOPBIA MpeiaraeTcs Ha O3HAKOMMUTEIBHOM YpOBHE —



MOCJIEIOBATEIFHOCT  CIIYYalHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIOUIMX B €IWHUILY BPEMCHHU.
O3HaKOMIICHHE C pacIpe/elIeHUeM BEPOSTHOCTECH KOJIMYECTBA TAKUX COOBITHH HOCHUT pa3BUBAIOIIUI
XapakTep U SABJSIETCS aKTyaJbHBIM JIJIS OyAyIIUX a0UTYPHEHTOB,  MOCTYMAIONIMX  Ha  y4eOHbIE
CICNHUATBHOCTH,  CBS3aHHBIC C OOIIECTBEHHBIMU HAYKaMH, TICUXOJIOTUEH W YIIPaBICHUEM.

Ha u3yuyenne yueOHOTo Kypca «BeposTHOCTh U CTaTUCTHKA» HA yIITyOJIEHHOM YPOBHE OTBOJIUTCS
68 uacoB: B 10 xitacce — 34 yaca (1 yac B Henento), B 11 kimacce —34 gaca (1 gac B Hefemio).

COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubiii rpad, mytu B rpade: nukisl U nenu. CTeneHb (BaJeHTHOCTH) BepInuHbL. ['padbl
Ha IUIOCKOCTH. /lepeBbs.

Cry4aifHbIe SKCTICGPUMEHTHI (OTIBITHI) M CIIyYaiiHbIe COOBITHS. DJIEMEHTapHbBIE COOBITUS (MCXOIBI).
BepositHOCTB citydaiiHOTO COOBITHA. BIM30CTh YaCTOTHI U BEPOSITHOCTH cOOBbITUH. Cily4aiiHbl€ OIBITHI C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haa COOBITMAMHU: IepeceueHue, OOBbeAMHEHHE, MPOTHUBOIOJIOXKHBIE COOBITHS.
Huarpammsl Olinepa. @opmyia ClI0KEHUS BEPOATHOCTEH.

VYcinoBHas BEpPOATHOCTb. YMHOMKEHUE BEPOSATHOCTEH. JlepeBO CiIydyallHOrO JSKCIIEPUMEHTA.
®opmyna noaHoi BeposTHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.

bunaphblii ciydaliHbIi onbIT (MCHIBITaHUE), yenex U Heyaada. HesaBucumble ucnbitanus. Cepust
HE3aBUCHMBIX HCIBITaHUN 10 mepBoro ycmexa. [lepectanoBku u Qaxropuan. Yucno coueTaHuid.
Tpeyronbuauk Ilackang. @opmyna Ounoma HetotoHa.

Cepus He3aBUCUMBIX UcnbITaHUN beprynnu. City4aiiHblil BBIOOp U3 KOHEYHONCOBOKYITHOCTH.

Canyuaiinas BennunHa. Pacnipenenenue BepositHocTel. J[narpamma pacnpezenenus.Onepannn Haj
Clly4allHbIMHU BelIMUYMHAMH. bunapHas ciyvaiiHas BesnuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4UCIIe
reoMeTpUUecKOe U OMHOMHUATIBLHOE.

11 KIIACC

CoBMecTHOE pacipeielieHHE IByX ClIydaiHbIX BeInunH. He3aBucumble cirydaiiHbIEBETMYNHBI.

Matemaruueckoe OXHMJAaHUE CIIy4dailHOM Benu4uHbl (pacrpenaeneHus). [lpumepsl npuMeHeHuUs
MaTeMaTUYeCKOro OXXKHUJaHus (CTpaxoBaHMe, JoTepes). MaremMaTHdecKoe OXKuAaHue OWHapHOU
CIIy4yallHOM BeIWYMHBL. MaremaTudeckoe OKHMIAHUE CYyMMBI CIIy4alHBbIX BEIMYHMH. MatemaTtuyeckoe
0’KHJIaHHE T€OMETPUIECKOTO U OMHOMHAIBHOTOPACTIPEICIICHHI.

Jlucnepcuss ¥ CTaHAApTHOE OTKJIOHEHHE CIIy4dallHOW BelW4YuHBI (pacmpenenenus). Jucnepcus
OuHapHOM ciyyaliHOM BelMYMHBL. MaTemaTuyeckoe OXKUIaHWE MPOU3BEIACHUS M JUCIEPCHS] CYMMBI
HE3aBUCHMBIX CIIy4allHBIX BeNMYMH. Jlucmepcuss M cTaHAApTHOE OTKJIOHEHHE OMHOMHMAIBLHOTO
pacupenenenus. Jlucnepcus U CTAaHAAPTHOE OTKIIOHEHHUE FEOMETPUUYECKOTO PACIIPECIICHHUS.

HepasenctBo YeObiméBa. Teopema YeObiméBa. Teopema bepHysuin. 3akoH OONBIIMX YHCEIL.
Bribopounslii  MeTos uccienoBaHuil. BpiGopouHble xapakTepucTHKH. OlleHMBaHHE BEPOSATHOCTH
COOBITUSL 1O BBIOOPOUYHBIM JaHHBIM. IIpoBepka NPOCTEHIIMX THUMOTE3 C TMOMOUIbIO H3YYEHHBIX
pacIpeneeHui.

HenpepeiBable ciywaiinble BenauuuHbl. [Ipumepbl. @DyHKIMA IIIOTHOCTH  BEPOSITHOCTH
pacnpezneneHus. PaBHOMEpHOE pacnpeieIeHUE U €ro CBOMCTBA. 3aa4M, IPUBOISIIHE K I0KA3aTEIbHOMY
pacnpeneneHuo. 3aJaud, INPUBOAAIIME K HOPMaJbHOMY pacnpeneneHuto. DyHKIUS IIIOTHOCTH
BEPOSTHOCTH IOKA3aTEIbHOIO pacmpeeneHus, (QyHKIHUS IJIOTHOCTH BEPOATHOCTH HOPMAaIbHOTO
pacnpenenenus. yHKIMs MIIOTHOCTUH CBOMCTBA HOPMAJILHOTO PaCPEEIICHNUS.

[TocnenoBarenbHOCT,  OJAMHOYHBIX ~ HE3aBUCHUMBIX  COOBITHHA. 3amaud, TPHUBOISAIINE K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciydaiiHeix BenuuuH. Kosdduuuent nunelinoir koppensiun. CoBMeCTHBIC
HaOJIOIeHUsT IBYX BEIMUYMH. BBIOOpOUHBIN KOA(pUIMEHT Koppensauuu. Paznuune Mexy JuHEHHOH



CBSI3bI0 M IPUYMHHO-CIIEJICTBEHHOMN CBA3bI0. JIMHEitHas perpeccusi, METO[ HAMMEHbBIIUX KBAJAPATOB.

INPEAMETHBIE PE3YJIbTATDBI

K konmy 10 kjacca oOydaronuiicss HayquTCs:

CBOOOJHO OINEPHUPOBATH MOHATHAMHU: Tpad, MIOCKui rpad, cBsA3HbIA Tpad, mMyThB rpade, uers,
LUK, IEPEBO, CTENICHb BEPILUHBI, IEPEBO CITy4allHOTO SKCIIEPUMEHTA;

CBOOOJHO ONEpUPOBaTh IOHATHAMM: CIIydailHbIIl SKCHEPUMEHT (OMBIT), ClIydalfHOE COOBITHE,
AIIEMEHTApHOE CITydaifHoe cOOBITHE (3TIEMEHTAPHBIN HCXO0/) CITyYaifHOTO OTIBITa, HAXOAUTH BEPOATHOCTH
COOBITHI B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTapPHBIMU COOBITUSIMU;

HaxXoAuTh U (HOPMYJIUPOBATH COOBITHSA: NEepecedeHre, 00beIUHEHNE JaHHBIX COOBITUH, cOOBITHE,
IPOTUBOIOJIOKHOE JAHHOMY, MCIOJIb30BaTh JUarpaMMsl Diiepa,

KOOPJAMHATHYIO TPSAMYIO JUIS PEUICHUs 3aJiad, IMOJIb30BaThCs (POPMYIION CI0KEHUsT BEPOSITHOCTEH ISt
BEPOATHOCTEN BYX U TPEX CIy4YailHbIX COOBITHII;

OIIEpUPOBATh IOHATHAMM: YCIOBHAs BEPOATHOCTb, YMHOXXCHHME BEPOSTHOCTEH, HE3aBHCHMBIE
COOBITHS, IEPEBO CIYYaHOr0 SKCIEPUMEHTA, HAXOIUTh BEPOSATHOCTU COOBITHI C MOMOLIbIO MpaBHiIa
YMHOXXEHUS, JIepeBa CIy4yalHOTO OIbITa, MCIOJIb30BaTh (OPMYIy IMOJHOM BEPOATHOCTH, (HOpMYIy
baiieca npu pemieHuu 3agad, ONpeAeisaTh HE3aBHCUMOCTh COOBITHH 1O (opMyse M MO OpraHU3aluu
CIIy4alHOT'O KCIIEPUMEHTA;

MPUMEHSTh M3yYCHHbIE KOMOMHATOPHBIE (HOPMYJIBI JUIS MEPEUUCICHHS 3JIEMEHTOB MHOXECTB,
AJIEMEHTApPHBIX COOBITHI CIy4yailHOro OMbITa, PELICHUS 3a/1a4 110 TEOPUH BEPOSTHOCTEH;

CBOOOJHO ONIEpUPOBATh NOHATUAMM: OMHAPHBIN CIIy4alHbIHM OIBIT (MCHBITAHKE), YCIIEX U Heylaua,
HE3aBUCHMBbIE MCIIBITAHUS, CEPUS UCTIBITAHUN, HAXOAUTh BEPOSATHOCTUCOOBITHIM: B CEPUM HCIBITAHUI
JI0 TIEpBOTO yCII€Xa, B CEpUU HCIBITaHUH BepHyIuTH,B ONbITE, CBSI3aHHOM CO CIIy4aifHBIM BBIOOPOM H3
KOHEYHOH COBOKYITHOCTH;

CBOOO/JIHO OIEpUpPOBaTh MOHATUSAMU: Cily4ailHas BEJIMYMHA, pacIpe/ie]IeHHe BEpOSTHOCTEM,
JyarpaMma pacrpejesieHus, OWHapHas cllyyaiiHas BeJIM4YMHA, T€OMETpHYecKoe, OMHOMHAIbHOE
pacmnpeneneHue.

K konuy 11 kiacca oOyuaronuiics HayquTCs:

OTIEpPHUPOBATH MOHATHUSMHI: COBMECTHOE pacIipe/ieIeHUe ABYX CIyYailHBIX BEJTMYMH,UCTIONH30BATh
TaOJUIly COBMECTHOTO pACHpeleNieHHsI IBYX CIyYailHBIX BEJIWYHH JUIS BBIACIICHHUS paclpeieeHus
Ka)XJI0¥ BEJTMUUHBI, ONIPEICTICHIS] HE3aBUCUMOCTH CITyYalHBIX BEJTMYNH;

CBOOOJHO ONEpUPOBATh TOHATHEM MAaTEMAaTHYECKOTO OXHIAHHUS CIyYailHOH BEITMYMHBI
(pactipenienieHusi), TPUMEHATH CBOWCTBA MaTeMaTHYECKOTO  OXKHJAAHUS TPH pElIeHHH 3ajad,
BBIYUCIISITH MATEMATHYECKOE OXKUTaHuEe OMHOMHUAIILHOTO U TEOMETPUUYECKOTO paCTIpe/IeTICHHN;

CBOOOJHO OMNEpUPOBaTh MOHATUSAMHU: JTUCIIEPCHUSA, CTAaHAAPTHOE OTKJIOHEHHE CIIy4ailHOU
BEJIMYMHBI, IPUMEHATh CBOICTBA JAUCIEPCUU CIy4YalHOM BeIMUYUHBI (paclpelesieHus) MpU pelieHun
3aja4, BBIYMCIATH TUCIEPCHI0O U CTAaHJAPTHOE OTKJIOHEHHE T'€OMETPUYECKOro M OMHOMHAIBHOTO
pacipeneneHun;

BBIUUCIISATH BBIOOPOYHBIE XAPAKTEPUCTHKH IO JAaHHOH BHIOOPKE M OICHMBATH XapaKTEPHUCTUKU
reHepabHOW COBOKYIMHOCTH J@HHBIX 1O BBIOOPOUYHBIM XapakTepucTHkaMm. OLEeHHBaTh BEPOSATHOCTH
COOBITUII M TpOBEPATh MPOCTEHIIME CTAaTUCTUYECKHE THIOTE3bl, TMOJb3YsICh H3YYEHHBIMHU
pacripeielIeHUsIMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TEM ITPOrpaMMBbl KonnuectBo OnexkTpoHHble (LU(POBLIE)
n/n 4acoB o0pazoBaTeNbHBIE PECYPChI
Bcero
1 DneMeHTHI Teopuu rpadon 3
2 CayvaiiHble OTIBITHI, CITy4aiiHbIE COOBITHS U BEPOSITHOCTH COOBITHI 3
3 Onepanuu HaJ MHOXKECTBAMU U COOBITUAMU. CII0)KEHUE U YMHOKEHUE )
BEpOSITHOCTEH. Y cli0BHas BEpOsITHOCTh. He3aBucHMble COOBITHS
4 DneMeHTbl KOMOMHATOPUKH 4
5 Cepuu nocnenoparenbHbIX HcnibiTanuil. Mcnbitanus bepuyiu. Caydainbiii 5
BBIOOp M3 KOHEYHOH COBOKYITHOCTH
6 CiryJaifHble BEJIMYUHBI M pactpeiesIeHUs 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIACC
Ne HanmenoBanue pa3ienoB U TEM IpOrpaMMBbl Komnuectso DnexTpoHHbIE (IUPPOBHIE)
n/n 4acoB o0pazoBaTesbHbIE PECYPChI
Bcero
1 3aKoH OOJIBIINX YHCET 5
2 DreMeHThl MaTeMaTHUECKOW CTATUCTHKHI 6
3 HenpepbiBHBIE cy4aifHbIe BETMYUHBI (pacipeieIeH s ), TOKa3aTeIbHOE U 4
HOpMAaJIbHOE pacipeiesIeHus
4 Pacnipenenenue [lyaccona 2
5 CBsi3b MEX/1y CIIYYailHBIMM BEJIMYNHAMHU 6
6 O06o011eHNE U cUCTeMaTH3alMsl 3HAHUN 11
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

28
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