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DdenepanbHas paboyast mporpamma o yuebHomy npeamery «Marematruka» (6a30Bblil ypOBEHb)
(mpenmeTHas obnacts «MareMaTHka U HHPOPMATHKAY» ) BKIIOYAET MOSCHUTEIBHYIO 3aIHCKY,
coJiepKaHue 00y4YeHHUs, INIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS IIPOrpaMMBbI I10 MaTEMaTHKeE,
TEMaTHUYECKOE TUIaHUPOBAHHUE.

[TosicHuTenbHas 3anKcKa OTpaXkaeT OOIIKe eI U 3374 U3YUEeHUs: MaTeMaTHKH,
XapaKTePUCTUKY NCUXOJIOTHUECKUX MPEANOCHIIOK K €€ N3YUEeHUI0 00yUYaroIUMHUCs, MECTO B
CTPYKTYpe yueOHOro IJIaHa, a TAaKXKe MOJIX0AbI K 0TOOpPY COepKaHUsl, K OIpPEAeIICHUIO
IUIAHUPYEMBIX PE3YJIbTATOB.

Copneprxanue 00yueHHs! paCKpbIBaeT COJEpPKATEIbHbIE JMHUN, KOTOPBIE IIPEAIaratoTCs ISl
0053aTeIbHOT0 U3yUYEHUS B KAX/I0M KJ1acce Ha YPOBHE CPEIHETO

o0mrero oOpa3oBaHUsI.

[Tnanupyemble pe3ynbTaTbl OCBOCHUS IPOrpaMMbl IO MaTEMATHKE BKJIIOYAIOT JINYHOCTHBIE,
MeTaIpeIMETHbIE Pe3yJIbTaThl 32 BECh IEPHO 00yUEHHs Ha YPOBHE CPEHEro 00I1ero
00pa3oBaHus, a TAKXKE MPEIMETHbBIE TOCTHXKEHNS 00y4aroIIerocss 3a Kaxabli o 00yUYeHUs

MOACHUTEJIBHAS 3ATIMCKA

[TporpamMma mo MaTeMaTHKe Ha YPOBHE CpelHEro olIiero oopazoBanus pa3padoTaHa Ha OCHOBE
OI'OC COO ¢ yu€Tom COBpeMEHHBIX MUPOBBIX TPEOOBAHUMN, MIPEABIBISIEMBIX K
MaTeMaTH4eCKOMy 00pa30BaHUIO, M TPAAUILIUNA POCCUIICKOT0 00pa3oBanus. Peanuzarus
IIPOrpaMMBbI 110 MaTEMaTUKE 00ECIIEUMBAET OBJIa/ICHNE KIOYEBbIMUA KOMIIETEHIIUSIMH,
COCTaBIISIOLIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBHIBHOTO 00Pa30BaHMsL, [IETOCTHOCTh
OOLIEKYJIbTYPHOTI'0, INYHOCTHOTO U MTO3HABATEJILHOTO PAa3BUTHSI IMYHOCTH 00YYarOIIMXCS.

B nmporpaMmMe 1o MareMaTuKe y4TeHbl HIEU U NTOJI0KeHN KoHIenuum pa3BuTHs
MaTemaTtuueckoro odpasoBanus B Poccuiickoit denepainuu. B cooTBETCTBUM ¢ Ha3BaHHEM
KOHIIETILIUH, MaTeMaTH4ecKoe 00pa3oBaHUE JIOKHO, B YACTHOCTH, MTPEOCTABIATh KaXIOMy
o0yyaroleMycst BO3MOXHOCTb JOCTUKEHHs YPOBHSI MaTeMaTUYECKUX 3HAHUI, HEOOXOIUMOTO JIJIst
JaNbHENIel yCcrenHoi >ku3Hu B o01ecTBe. IMEHHO Ha pellieHne 3TOH 3aauu HalleleHa
porpaMma o MaTemMaThke 0a30BOro ypoBHsI.

B snoxy mmdposoit Tpanchopmariu Beex chep 4eI0BeYeCKO 1eATeIbHOCTH HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKOM MOJATOTOBKH. YK€ B
LIKOJIE MAaTEMATHKA CIY’KUT OMOPHBIM NPEAMETOM JIJIsl U3YUYEHHUSI CMEXHBIX TUCIUILINH, a B
YKU3HU NOCJIE IIKOJIbl PeaJIbHOM HE0OXOJUMOCThIO CTAHOBUTCS HETIPEPHIBHOE 00pa30BaHUE, YTO
TpeOyeT MOJHOLIEHHON 6a30B0i1 0011Ie00pa30BaTEIBLHON MOATOTOBKH, B TOM YUCIIE U
MaTeMaTH4eCKOi. ITo 00yCIOBIEHO TEM, UTO B HAILIM JIHU PACTET YHUCIIO CIIEHUAIBHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHHEM MaTEMATHKU: U B cepe IKOHOMUKH, U B
Ou3Hece, U B TEXHOJOTHUECKUX 001acTAX, U JaXke B TyMaHUTapHBIX cepax. Takum o6pazom,
KpyT 00y4aromuxcsl, Ui KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYMMbIM IPEIMETOM, CYLIECTBEHHO
pacimpseTcs.

[TpakTHyeckast Moje3HOCTh MaTEMAaTUKU 00YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SBJISIOTCS
(byHIaMeHTaJIbHbIE CTPYKTYPbI HAIIIETO MUPA: POCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE
OTHOILIEHHUS OT IPOCTENIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OIIBITE, /10 JOCTaTOYHO
CJIO’KHBIX, HEOOXOAMMBIX JIJIsl pA3BUTHUS HAYUHBIX U TEXHOJOTHUECKUX UAeH. be3 KOHKpeTHBIX
MaTE€MaTUYECKUX 3HAaHUM 3aTPyTHEHO NOHMMaHUE IPUHIMIIOB YCTPOMCTBA U UCIIOJIB30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPUATHE U HHTEPIIPETALIUS Pa3HOOOPA3HON COLUAIBHOM,
SKOHOMMYECKOH, MoNuTH4Yeckoi nHdopmannu, MmanodPppeKkTrBHA TOBCETHEBHAS TPAKTHYECKAs
nesTeNbHOCTh. Kajk1oMy 4e0BeKy B CBOEH JKU3HU IPUXOAUTCS BBIIOIHATH JIOCTATOYHO CIIOKHBIE
pacuéThl U COCTABIATH HECIIOKHBIE AJITOPUTMBI, HAXOIUTh HY>KHBIE (DOPMYJIBI M IPUMEHSTH UX,
BJIA/IETh IPAKTUUYECKUMH TPUEMAMH F€OMETPUUECKUX U3MEPEHNUN U TIOCTPOEHUH, UNTATh
uH(pOpMalLIKIO, TPEJICTABICHHYIO B BUJE TaOJIHII, JMarpaMMm U rpaduKoB, KUTh B YCIOBUAX
HEONPeaeNEHHOCTH U TIOHUMATh BEPOSTHOCTHBIM XapakTep CIy4YaiHbIX COOBITHIA.
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OnHOBpEeMEHHO ¢ pacuiupeHueM cep NPUMEHEHHs] MaTeMaTUKU B COBPEMEHHOM 00I1IeCTBE BCE
0oJiee BaKHBIM CTAaHOBUTCS MATEMATUYECKUM CTUITb MBIIUICHUS, IPOSIBISIONIUNACS B
ornpeeNéHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce u3yueHus MaTeMaTUKH B apceHall IpUEMOB U
METO/I0B MBIIIUICHHS Y€JIOBEKA €CTECTBEHHBIM 00pa30M BKIIFOUAOTCS MHIYKIUS U JEAYKIHUS,
0000111eHIe ¥ KOHKpETU3alusl, aHallu3 U CUHTE3, KiIacCU(UKALMsI U CUCTeMaTHU3allus,
abctparupoBanue U aHATOTHS. OOBEKTHI MATEMATUUYECKUX YMO3AKITIOUCHHIA, TPABHIIA UX
KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKHX TOCTPOCHUM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHHs POPMYITUPOBATh, 00OCHOBBIBATh U JJOKA3bIBATH CY)KIICHUS, TEM CAMBIM Pa3BUBAIOT
JIOTUYECKOe MBbIIIUIeHHE. MaTemMaTrke NpUHAANIEKUT BeayIasi pojib B JOPMUPOBAHUU
AITOPUTMUYECKONM KOMITOHCHTHI MBITIJICHUS! M BOCTUTAHUM YMEHUI IEHCTBOBATH 110 3aJ1aHHBIM
aJIropuTMaM, COBEPILIEHCTBOBATh N3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoliecce perenus
3a/1a4 — OCHOBHOM y4eOHOM e TSIILHOCTH Ha yPOKaX MaTEMATHKH — PA3BUBAIOTCSI TBOPUSCKAS U
MPUKIIaIHAS CTOPOHBI MBIIILJICHUS.

OO0yueHne MateMaTrke JaET BO3MOKHOCTh Pa3BUBATh Y O0YYAIOIIUXCSI TOUYHYIO, PAIIMOHATBHYIO U
nH(OPMATUBHYIO peUYb, YMEHUE OTOMPATH Harbosee MOIXOSIINE A3bIKOBBIE, CHMBOIMUYECKUE,
rpaduyueckue CpeacTBa s BEIPAKCHHSI CYKICHUN U HATJISITHOTO MX TIPEICTABICHHUS.
Heo0xoaumMbIM KOMITIOHEHTOM O0I1IeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 0011Iee
3HAKOMCTBO C METOJIaMH MMO3HAHUS ACHUCTBUTEIHLHOCTH, MIPEACTABICHUE O MIPEAMETE U METOJIE
MaTeMaTHKH, €r0 OTJIMYHS OT METOJOB €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHHUS MAaTEeMAaTHKH IS PEIICHUSI HAyYHbBIX U MPUKIIAHBIX 3a/1a4. Takum o0pazom,
MaTeMaThu4ecKoe 00pa3oBaHHe BHOCUT CBOM BKJIa B popMHUpOBaHUE O0IIEH KyIbTYpbl YeTIOBEKa.
N3yuenne MaTeMaTUKH CIOCOOCTBYET 3CTETUUECKOMY BOCITUTAHUIO YETIOBEKA, TOHUMAHHUIO
KpacoThl U U3SIIECTBA MATEMATUUYECKUX PACCYKACHHM, BOCIPUATHIO TEOMETPUUECKUX (POpM,
YCBOEHUIO UJIEU CUMMETPHUH.

[TpuoputeTHbIME LIETsIMU 00yueHust MmaTematuke B 10—11 kimaccax Ha 6a30BOM YpOBHE SIBISIOTCS:
(dhopMHUpOBaHKE IEHTPATHLHBIX MATEMAaTUUECKHUX MTOHATUN (UM CIIO0, BEIMUYMHA, TEOMETPUUYECKAS
dburypa, nepeMeHHas, BEpOATHOCTb, (DYHKIINs), 00eCTIEYNBAIONINX TPEEMCTBEHHOCTh U
MEePCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHMs O0yYaIOIINXCS; TOIBEICHUE 00YUaIOIUXCs Ha
JOCTYITHOM JUIS HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MAaT€MAaTUKH U OKPYKAIOIIETO MUPAa,
MOHUMaHNE MAaTEMAaTHUKHU KaK YacTy 00IIel KyJIbTyphl 4eJIOBEYECTBA; PA3BUTHE
MHTEJJIEKTYyalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yJaronuxcs, Mo3HaBaTeIbHON aKTUBHOCTH,
MCCJIEI0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS, MHTEPECa K U3YUCHUIO MaTEMAaTHKH;
dbopmupoBaHue HyHKIIMOHATEHOW MaTeMaTHUYeCKOH TPAMOTHOCTH: YMEHUS

pacro3HaBaTh MaTEMaTHYECKUE ACTIEKTHI B PEATBHBIX KU3HEHHBIX CUTYAIUSIX U MIPH U3yYCHUH
JIPYTHUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCIMOCTEN 1 3aKOHOMEPHOCTEH, (hopMyIHpoBaTh
WX Ha SI3bIKE MAaTEeMAaTUKHU U CO3/[aBaTh MaTEMaTUUECKHE MOJIEIH, IPUMEHSITh OCBOCHHBIN
MaTeMaTHYECKUN anmapar JAJs pelIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh
Y OIICHUBATH MOJTYYEHHBIC PE3YIIbTATHI.

OCHOBHBIMU JTUHUSIMU cojiepxkaHus MareMatuku B 10—11 knaccax siBnstorest: «Hucna u
BBIYHCIICHUSY, «Anredpay («AnredpandecKkue BEIPKEHUS», « Y paBHEHUS U HEPABECHCTBAY ),
«Hauamna MmaTemaTudeckoro ananuza», «I'eomerpusi» («['eomerpuueckue GUTYphl U UX CBOHCTBAY,
«3mepeHne reoMeTpUIECKUX BETNYUHY ), «BeposSTHOCTh U cTaTUCTHKAY. [[aHHbIE TUHUH
pPa3BUBAIOTCS MAPAIIEIBHO, KX 1asi B COOTBETCTBUU C COOCTBEHHOI JIOTUKOM, OJTHAKO HE
HE3aBHCUMO OJIHA OT JIPYTOM, a B TECCHOM KOHTAaKT€ U B3aumoaeiicTBuu. Kpome 3Toro, nux
00BeAMHSIET JJOTHYECKAs COCTABIIAIOIIAS, TPAIUIIMOHHO MPUCYIIAs MATEMAaTUKE U
MIPOHU3BIBAIONIAS BCE MaTeMaTHUYECKHE KYpPChI U coJiepkaTenbHble TMHUU. ChopMyInpoBaHHOE B
@I'OC COO tpeboBaHME «BIaIECHUE METOJJAMHU JOKA3aTeIbCTB, AITOPUTMAMHU PELICHUS 3a/1ad,
yMeHHe (POpMYIHPOBAThH ONPEAETICHHS, aKCHOMBI U TEOPEMBI, TPUMEHSATDH UX, IPOBOJAUTD
JOKa3aTeNbHBIE PACCYKICHUS B XOJI€ PEIICHUS 3a7]a9» OTHOCUTCS KO BCEM YUEOHBIM Kypcam, a
(dbopMUpOBaHUE JTOTMUYECKUX YMEHUHN pacIipeessieTcs Mo BCeM rojaM oOydeHusi Ha YpOBHE
CpeaHero o0mniero 0opa3oBaHusl.
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B cootBercTtBun ¢ ®I'OC COO maTeMaTHKa sIBISETCS 00s13aTeIbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpazoBanus. [IporpaMMoii mo MaTeMaTUKe MpeayCMaTPUBACTCS U3YICHHE YIeOHOTO
npeaMera «MareMaTukay B paMKax TpEX YUeOHBIX KypcoB: «AJreOpa U Hayajla MaTeMaTHIeCKOTO
aHanuzay», «I'eomerpus», «BeposTHOCTb U cTaTUCTHKAY. POPMUPOBAHKE JIOTUYECKUX YMEHUN
OCYIIIECTBIISICTCS Ha MIPOTSHKEHUH BCEX JIET 00yUYEHHs HAa YPOBHE CPEIHETO 00IIero o0pa3oBaHus,
a DJIEMEHTHI JIOTHKHU BKITIOYAIOTCS B COJCPKAHUE BCEX HA3BAHHBIX BBIIIE YUCOHBIX KYPCOB.

OO0ree yncIo 4acoB, peKOMEHAOBAHHBIX JJI U3yUeHUs MaTeMaThku — 340 4acos:
B 10 ximacce — 170 4acoB (5 4acoB B HEJENIO).
INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE CPEJHEI'O OBHIET'O ObPA3OBAHUASA

N3yyeHne MaTeMaTHKH Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs HAMIPABIEHO HA JIOCTIDKECHHE
00Yy4alOUIMMUCS TMYHOCTHBIX, METANPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB
OCBOEHUS yU4eOHOI0 IIpeIMeTa.

JIMYHOCTHBIE PE3VJIBTATbBI

B pe3ynbrate u3yueHus MaTeMaTUKH Ha YPOBHE CPEAHETO 001ero o0pa3oBaHus y
oOyuarormierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIEC PE3YbTaThl: 1) rpaskaaHCKOro
BOCHUTAHUS:

c(OpMUPOBAHHOCTh IPAXKJAHCKOM MO3ULIMK 00yYaroLIerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO 00IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, BJICHHUHU, IPOLEAYP IPaXkIaHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U IPYTOE),
yMEHHE B3aUMOJICHCTBOBATH C COIIMAbHBIMA HHCTUTYTAaMHU B COOTBETCTBHUH C UX (PYHKIHUSIMHU U
Ha3Ha4YeHHEM; 2) NaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON TPaTaHCKON UICHTUYHOCTH, YBOKEHHS K MPOILIIOMY H
HACTOAIIEMY POCCUIMCKON MAaTEMAaTUKH, IEHHOCTHOE OTHOLIEHHUE K JOCTHXKEHUSAM POCCHUCKHX
MaTE€MaTUKOB M POCCUHNCKOW MaTEeMAaTUUYECKOU IIKOJIbI, UCIIOIb30BAHUE ATUX TIOCTUKEHUHN B
JIpYyrux HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKH; 3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
0CO3HaHME AYXOBHBIX LIEGHHOCTEH poccuiickoro Hapoaa, chOpMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MMOBEICHHUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM TOCTHXKEHUN
HayKH{ U JeSATENbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/1a B IOCTPOCHHUE YCTOMYUBOTO
Oynymiero; 4) 3¢TeTHYeCKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOLIECHHUE K MUDY, BKIIIOYast ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3aj1a4, PEIICHH, pacCyXIeHUH, BOCIPUIMYUBOCTh K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUIOB UCKYCCTBA; 5) (pM3M4eCKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh MaTeMaTUUECKHE 3HAHUS B MHTEpecax
3JI0pOBOTO U 6€30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY 37I0POBbIO
(3mopoBoe nuTaHue, cOaTaHCHPOBAHHBIA PEKUM 3aHATUH U OTABIXA, PETYyspHas Guandeckas
AaKTUBHOCTH), (PU3MUECKOE COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON
JESTENILHOCTBIO; 6) TPYAOBOr0 BOCIIUTAHUS:
TOTOBHOCTb K TPY/y, OCO3HAHKE LIEHHOCTHU TPYA0II00USI, UHTEPEC K pa3IMyHbIM chepam
npohecCHOHANBEHOM e TENIbHOCTH, CBSI3aHHBIM C MATEMAaTUKOHN U €€ MIPHUIIOKEHUSIMU, YMEHUE
COBEPINIATh OCO3HAHHBIN BBIOOP Oyaymiel mpodecCuu | peaan30BbhIBaTh COOCTBEHHBIE
YKU3HEHHBIE TJIaHbl, TOTOBHOCTH M CITIOCOOHOCTh K MaTeMaTUYeCKOMY 00pa30oBaHUIO U
caM000pa30BaHuIO Ha MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEeMaTUYECKOM HANpaBJICHHOCTH;
7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTHIECKON KYJIbTYpPbI, IOHUMAHHUE BIUSHUS COLUATHHO-
SKOHOMMYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHOM U COLIMATILHOM CpeJibl, OCO3HAHHE
I00ATLHOTO XapaKTepa IKOJIOTHUYECKUX MPOOIeM, OpUEHTAIUS Ha IPUMEHEHHE MAaTEMaTHUYECKUX
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3HAHUU JJI pelieHus 3a7a4d B 001acTi OKPYXKaroIei cpeibl, IIIaHUPOBAHUE MOCTYNKOB U OIICHKU
UX BO3MOXKHBIX MTOCJIEICTBUM JIJISl OKPY Karolien cpeibl; 8) HeHHOCTH HAYYHOI0 MO3HAHUSA:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUE MATEMaTHIECKON HAYKHU KakK c(hephl YeIOBEUYESCKON
JIeATEIBbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIs1 PA3BUTHS LIUBUIN3ALINH, OBIAJCHUE
A3bIKOM MaTEMATHUKHA U MATEMATUYECKOM KyJbTYpPOM KakK CPEACTBOM IO3HAHUSI MUPA, TOTOBHOCTh
OCYILECTBIISATh MPOEKTHYIO U UCCIEI0BATEIbCKYIO IE€SITEIbHOCTh NHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbI
B pesynbTare 0cBOCHHUS MPOrpaMMBbI [0 MATEMaTHKE Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHUs
y oOyuatomierocs OyayT copMUpOBaHbl METAIIPEIMETHBIE PE3YIIbTATHI, XapAKTEPU3YIOLIUECS
OBJIaJICHUEM YHUBEPCAJIbHBIMU [103HABATEIbHBIMU JIEHCTBUAMHU, YHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JIEHCTBUSAMU U YHUBEPCAIbHBIMU PETYJIATUBHBIMU
JIEHCTBHSIMH.
ITo3naBaTebHbIC YHHBepPCaJbHbIC Y4eOHbIe AelCTBUSA
Ba3oBble joruyeckue geiicTBus:
BBISIBIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU MaTeMaTHUECKUX OOBEKTOB, TOHITHH,
OTHOLIEHUN MEXy MOHATUSAMHU, (OPMYJINPOBAThH ONpPEAEICHUS IOHIATUMN, YCTaHABIUBATh
CYLIECTBEHHBIH MPU3HAK KIaCCU(PUKALIMH, OCHOBAHUS ISl 000OIIEHNS U CPAaBHEHUS, KPUTEPUHU
POBOUMOTrO aHAJIM3a; BOCIPUHUMATh, OPMYJIUPOBATH U TPEOOPA30BHIBATH CYKACHUS:
YTBEPIUTEIIbHBIE
U OTpUIATEIbHbIE, EAMHUYHBIE, YaCTHBIE U OOLINE, YCIOBHBIE; BBISBISATH MATEMAaTUYECKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpeUns B (pakTax, JAHHBIX, HAOMIOACHUAX U
YTBEPKACHUSIX, TIPeIaraTb KpUTEPUH ISl BHISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;
JIEJIaTh BBIBOJIBI C MCIIOJb30BAHNEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
IPOBOJUTH CAMOCTOSATENIBHO J10KAa3aTeIbCTBA MATEMAaTHUECKUX YTBEP)KICHUM (TIpsIMbIE U OT
IPOTUBHOT0), BEICTPAUBATh apryMEHTAIMIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHHSI U BBIBOJIbI; BBIOUPATh cIOCO0 pelieHus yueOHo! 3aauu
(cpaBHMBATH HECKOJIBKO BApHAHTOB PELIEHUS, BHIOMpPATh Hanbosiee NoAXOAAIIHM ¢ yuéToM
CaMOCTOSITENIbHO BBIJICNIEHHBIX KpuTepuen). bazoBble ucciiefoBarenbekue 1eiicTBHA:
MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POPMYJIUPOBATh
BOIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, MPodIIeMy, yCTaHABIUBATh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHUE; IPOBOJUTH CAMOCTOSATEIHHO
CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHUE
110 YCTAaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTH4eCcKOro o0beKTa, sIBJICHUS, TPOLECCa, BBIIBICHUIO
3aBHCUMOCTEN MeXly 00BEKTaMH, SBICHUSAMH, IPOIIECCAMH; CAMOCTOSITEIBHO (OPMYIUPOBATH
0000111eHUS ¥ BBIBOJBI IO Pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, NCCIIEJOBaHMS, OLICHUBATh
JIOCTOBEPHOCTD IMOJTyUYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB M 0000IIEHUI; IPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE TIPOIIECCa, a TAKXKE BBIABUTAThH
IIPEITOJIOKEHNS O €T0 Pa3BUTUH B HOBBIX yCllOBUsX. PaGoTa ¢
uHpopmanmei:
BBISIBIISATH 1€(DUIIUTHI MH(OPMAIIMH, JaHHBIX, HEOOXOIMMBIX JUIs OTBETA Ha BOIIPOC
U IS peleHus 3a7a4uu; BeIOUpaTh HH(POpMAaLMIO U3 HICTOYHUKOB Pa3IMYHbIX THIIOB,
aHaAJIN3UPOBATh,
CHCTEMaTU3MPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO PA3IMYHBIX BUAOB U (hopM
NPECTaBICHUS; CTPYKTYPUPOBATh HH(POPMAITUIO, IPEJICTABIATE €€ B Pa3IMUHBIX (OpMax,
WITIOCTPUPOBATh rpa)uuecKu; OLIEHNUBATh HAJAEKHOCTh HH(OPMALIMK IO CAMOCTOSTENILHO
cOopMyITHPOBaHHBIM
KPUTEPHSIM, CHOPMYITMPOBAHHBIM CAMOCTOSITEIBHO.
KoMMyHunKaTHBHBIC yHHBepcaJabHblIe yueOHbIe JeHCTBHUSA:
BOCIIPMHUMATh U (DOPMYJIMPOBATH CYXKAECHUS B COOTBETCTBUHU C YCIOBUSAMU
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U [EeTISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PCHUS B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, 1aBaThb MMOACHCHHA 110 XO4Yy PCIICHUSA 3aJa4, KOMMCHTUPOBATH
MIOJTYYCHHBIH Pe3yJIbTaT; B X0J¢ 00CYKICHHUS 3a7aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOH
TCMBI, HpO6JIeMbI, pemaeMoifI 3ala4y, BbICKA3bIBATh UACHU, HALICJICHHBIC HA ITOMCK PCILICHU,
COIIOCTABJISITh CBOM CYXKJICHUS C CY)KICHUSMU JIPYTHX YYaCTHHKOB JHajiora, 0O0HapyKUBaTh
pa3iryre U CXOJICTBO MO3HIINIA, B KOPPEKTHOM popme hopMynrpoBaTh pa3HOTIIACHUS, CBOU
BO3PXXCHHUS; IPECTABIATH PE3YIbTAThl PEIICHHS 33]1a4H, SKCIIEPUMEHTA, UCCIICTOBAHHMS,
IPOEKTa, CAMOCTOSITENILHO BEIOMPATh (pOPMAT BBICTYIJICHHUS C YIETOM 3324 IPE3CHTAINN U
0COOEHHOCTEH ayTUTOPHH.
PeryasiTuBHBIE YHUBEpPCAJbHbIE yueOHbIe JeiicTBuA CaMoopraHu3amnus:
COCTABJIATH TIAH, AJITOPUTM PELICHHS 33]]a4H, BRIOUPATh CIIOCO0 PEIICHUS ¢ yUYETOM HMEIOLITIXCS
pPEeCYpCcoB 1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI
pemieHuit ¢ yaérom HoBoH HHGopMauu. CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTE/IEKT:
BJIaACTh HABBIKAMU IIO3HaBaTEIbHONU peq)JICKCI/II/I KaK OCO3HaHUsA COBEPIIACMBbIX
JCHCTBUH M MBICJUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB, BIAJICTh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yJIbTaTa PEIICHUs MaTeMAaTHIECKOH 3a1a9u; IPEIBUICTh
TPYAHOCTH, KOTOPhIC MOTYT BO3HHKHYTh IIPH PEILICHUH 33][a4i, BHOCHTh KOPPEKTHUBHI B
ACATCIIBHOCTh HAa OCHOBEC HOBBIX O6CTO$ITCJ'II)CTB, JaHHBbIX, HaI\/JI[[eHHI)IX OHII/I6OK, BBISIBJICHHBIX
TPYAHOCTEH; OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa IICIIU U YCIOBHUIM, OOBSICHATH IIPHUNHBI
JOCTHIKCHUA WX HCAOCTUIKCHUA PC3YyJIbTATOB ACATCIIbHOCTHU, HAXOAUTH OHII/I6Ky, AaBaTb OLICHKY
npuoOpeTéHHOMY OmnbITY. CoOBMeCTHAs 1esiTeIbHOCTh: TIOHUMATh M HCIIOJIb30BATh
[IPEUMYIIECTBA KOMAaHAHON U UHIMBUYalbHOU pabOThI IPU PEILIEHNHU YUeOHbIX 3a/1a4,
NPUHUMATB 11€JIb COBMECTHOH JIEATEILHOCTH, TUTAHUPOBATh OPraHU3aIuI0 COBMECTHOH paboThI,
pacrpenenatsb BUAbl paboT, JOroBapuBaTHCs, 00CY X AaTh MPOIECC U Pe3yJIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKHX JIIOJIEH; y4aCTBOBATh B IPYMIOBBIX opMax paboThl (00CyxkaeHUsI, 0OMEH
MHCHI/II\/’I, «MO3I'0BbIC ITYPMbBD)» U I/IHI)IC), BBITIIOJIHATH CBOXO HaCTh pa6OTI>I U KOOPANHHUPOBATH CBOU
JENCTBUS C IPYTUMH YIEeHAMU KOMaH/bl, OLIEHUBATh Ka4eCTBO CBOETO BKJIa/ia B OOl MPOIYKT
10 KpUTEpUSIM, CHOPMYITMPOBAHHBIM yUaCTHUKAMU B3aUMOAECHCTBHUSL.

MNPEIMETHBIE PE3YJIBTATBI

[TpenMeTHBIEC pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha YPOBHE
cpemHero o0ero o0pa3oBaHus MPEACTABICHBI TIO TO1aM 00yUeHHUsI B paMKaX OTACIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOIIUX pa3/iesiax MporpaMmbl 10 MaTeMaTHKeE.

OEJEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHHUTEJIBHASA 3AIIMCKA

Y4eOHblil Kypc «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3ay SBIISETCS OJHUM U3 Hanboee
3HaYUMBIX B IPOTpaMMe CpeAHEro o01iero oopa3oBaHus, MOCKOJIbKY, C OAHOW CTOPOHBI, OH
obecreunBaeT HMHCTPYMEHTAIBbHYIO 0a3y JUIsl H3YUYSHHsI BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C
JIPYTO¥ CTOPOHBI, (HOPMHUPYET JIOTHIECKOE B a0CTPaKTHOE MBIIIJIEHHE 00yJaronuxcsl Ha YPOBHE,
HEOOXOIUMOM JJIsl OCBOCHHSI YU€OHBIX KypcOB HHGOPMATUKH, OOIIIECTBO3HAHNS, UCTOPHH,
cioBecHOCTU. B pamkax yueOHOro Kypca « Anredpa u Hauyajga MaTeMaTHYECKOTO aHAIHM3ay
oOyJaromrecs: OBNaJeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HAYKH, KOTOpast
bopMyIUpyeT CBOU JOCTHKEHHS B MaTEMaTHIECKON (hopme.

Y4eOHbIi Kypc anreOpbl U Haual MaTeMaTHIEeCKOTO aHAIM3a 3aKJIaIbIBAET OCHOBY ISl yCIIEIITHOTO
OBJIaJICHUS 3aKOHAMHU (PU3UKU, XUMUU, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TEHACHIUNA YKOHOMUKH
U OOIIECTBEHHOM JKU3HH, TTO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX MIHU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIIONIb30BATh UX B MIOBCEIHEBHON XKU3HU. B TOXKE
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BpeMsl OBJIa/IeHHE a0CTPAKTHBIMH U JIOTHYECKH CTPOTMMH MaTeMaTHYECKUMH KOHCTPYKIHSIMU
pa3sBUBACT yMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH UCTUHHOCTh YTBEPKACHUS,
UCIOJIb30BaTh 0000IIEHHE U KOHKPETH3aIUI0, a0CTparupoBaHue U aHaloruio, GopMupyer
KpPEaTUBHOE U KPUTUUECKOE MBILIUIEHUE. B X01e n3ydeHus anreOpsl U HaYall MaTeMaTHYECKOTo
aHaJIM3a Ha ypOBHE CpeaHero oo1iero o0pazoBaHus 00ydyarourecs MoIy4atoT HOBBIIM OMBIT
pelleHus TPUKIAIHBIX 3a7a4, CAMOCTOATEIBLHOTO IOCTPOEHUSI MATEMAaTUYECKUX MOJIETIEH
pealbHBIX CUTYallUi U HHTEPIPETALUU MOTYYEHHBIX PEIICHNUN, 3HAKOMSITCS C IPUMEPAMU
MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPO/JIE, HAYKE U B UICKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

Y4eOHbIi Kypc anredpsl ¥ HaYall MaTeMaTUYeCKOro aHalIu3a 00J1a1aeT 3HAaYuTeIbHBIM
BOCIHTATEIbHBIM MTOTEHIIMATIOM, KOTOPBIN peajn3yeTcs Kak uepe3 yueOHbIN MaTepuall,
CHOCOOCTBYIOUIHH (HOPMUPOBAHHUIO HAYYHOT'O MHUPOBO33PEHHSI, TaK U Yepe3 crennuky yaeOHoi
JEeSITENIbHOCTH, TPeOYyIOIIel caMOCTOSTEIbHOCTH, aKKyPaTHOCTH, MPOA0JKUTEIBHON
KOHIEHTPAllU BHUMAaHUs U OTBETCTBEHHOCTH 3a IOJIy4EHHbIN pe3yibTar.

B ocHoBe MeTouku 00ydeHus ainredpe U HauaaaM MaTeMaTHYeCKOr0 aHAIHM3a JICKHUT
JeSITEJIbHOCTHBIN IPUHLUIT O0yUEHUS.

B cTpykTtype nporpaMmsl o anredpe u HayaiaM aHalIu3a BBIICISIOTCS CIEAYIOLNe
coJiepKaTeIbHO-METOJMUECKUe TUHUH: «Urcna v BerMUCIeHUs», « DyHKINH U TpaguKmy,
«YpaBHEHUS U HEpAaBEHCTBay, «Hauana MaTeMaTH4eCKOro aHaIHn3a», « MHOKECTBA U JIOTHKAY.
Bce ocHOBHBIE cofepxKaTENbHO-METOANUECKHE JIMHUY N3YYatOTCs HAa MIPOTSKEHUH IBYX JIET
o0y4eHHUs Ha YPOBHE CpeiHero o0miero oopa3oBaHusi, €CTECTBEHHO JOMOIHSSA APYT Apyra u
MIOCTENIEHHO HACHIIAsICh HOBBIMU TEMAaMHU U pa3zesaMu. JJaHHbINH yueOHbIN Kypc SBISETCS
WHTETPaTUBHBIM, TOCKOJIBKY OObEIUHSET B ce0e CoJep)KaHUE HECKOIBbKUX MaTEeMaTHYECKUX
JUCIUIUINH: anredpa, TPUrOHOMETPHS, MaTEMaTUYECKUI aHaTIN3, TEOPHUsSI MHOXKeCTB U Apyrue. [1o
Mepe TOTo Kak 00ydJaroluecs OBlaJeBatoT Bc€ 0oJiee IUPOKUM MaTeMaTHYECKUM amlmapaToM, y
HUX I10CJIEIOBATENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMaTHUECKYIO
MOJIeJIh peabHON CUTYaIluu, IPUMEHSITh 3HAHUS, TOYYeHHbIE B Y4eOHOM Kypce «Anredpa u
Hayajia MaTeMaTHYeCKOro aHaIn3ay, Ul PEIIEHUs] CAMOCTOSITENIbHO CPOPMYITUPOBAHHOM
MaTeMaTUYeCKOW 3a/1auu, a 3aTeM MHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yJIbTaT.
CopepxarenbHO-MeTOoANYECKas TMHUS «Hucna u BEIYUCIIEHU» 3aBepiaeT GOpMUPOBAHUE
HaBBIKOB MCII0JIb30BAaHU IEHCTBUTENIBHBIX YUCEN, KOTOPOE ObLI0 HA4aTO Ha YPOBHE OCHOBHOTO
obmrero oopazoBanusi. Ha ypoBHe cpenero o0iero oopa3oBanusi 0co00€ BHUMaHUE yAEIeTCs
(bOpMHUPOBAHUIO MPOYHBIX BBRIYUCIUTEIHHBIX HABBIKOB, BKIFOUYAIOIINX B CE0S HCIIOJIb30BaHNE
pa3Iu4HbIX (POpM 3amucH JeHCTBUTENBHOTO YMCIIA, YMEHHUE PALIMOHAIBHO BBIOIHSTH JEHCTBUS C
HUMH, JIeJIaTh PUKUIKY, OIICHUBATh pe3ynbTaT. OOydaronuecs Noay4aloT HaBbIKI
MPUOJIMKEHHBIX BBIYUCIICHUH, BBITIOTHEHUS JEHCTBUN C YUCIIaMH, 3alTUCAHHBIMH B CTaHIapTHOMN
dbopMe, HCTIONH30BAHUS MATEMAaTUIECKIUX KOHCTAHT, OIICHUBAHUSI YUCIIOBBIX BBIPAKCHHIMA.
CopepxarenbHasi TUHUS « Y paBHEHUS U HEPABEHCTBA) PEAIM3YyeTCsl Ha MPOTSKEHUHU BCETO
00y4YeHHsI Ha YPOBHE CpeIHEro o01ero oopa3zoBaHus, IOCKOJIbKY B KaXJIOM pasjese MporpaMmbl
MIPElyCMOTPEHO PELIeHHE COOTBETCTBYIONINX 3aa4. OOyyaronyecs OBiIa1eBalOT pa3IMIHbIMU
METO/IaMH PELIEHUs LETbIX, PALIMOHATBHBIX, UPPALIMOHANIBHBIX, TOKA3aTEIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHU, HEpaBeHCTB U UX cucteM. [lomyueHHbIe
YMEHHS UCTIONB3YIOTCS TPH UCCIIEOBAHUM (PYHKIIUI ¢ TOMOIIBIO POU3BOJHOM, pEIlIEHUH
MPUKIIAIHBIX 3a7a4 U 3aj7la4 Ha HAXOKJeHHe HanOOMbIINX U HAMMEHbBIINX 3HAYEHUN (YHKIIUH.
JlanHast copepkarenbHas IMHUAS BKIIOYaeT B ce0s Takke GOPMUPOBAHNE YMEHUI BHITIOTHSATh
pacuétsl o Gopmyiam, npeoOpa3zoBaHus LEbIX, pAlMOHATBHBIX, HPPALIMOHAIBHBIX U
TPUTOHOMETPUUECKUX BBIPAKCHUM, a TAKIKE BBEIPAKEHUH, COAECPIKAIIUX CTENICHU U JIOTaPU(PMBIL.
bnaropaps uzyuenuio anredGpanyeckoro Marepuaia MpoucXoauT JajbHelee pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIICHUSI 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU
NEAYKTUBHBIX PACCyXJACHUN, pabOThI C CHMBOJIbHBIMU (hOpMaMu, MPEACTaBICHUS
3aKOHOMEPHOCTEW U 3aBUCHMOCTEH B BUJIC PaBEHCTB U HEPABEHCTB. AnreOpa npeaiaraet
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3¢ pexTUBHBIE UHCTPYMEHTHI JISl peLICHHS MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 33/1a4,
HarJsHO JJEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKa HAYKH.
CopepxarenbHo-MeToanuYecKas TMHUS « DYHKIMU U TpadUKI» TECHO MEepPeIieTaeTcs C IpYyruMu
JMHUASMHU Y4eOHOTO Kypca, TOCKOJIBbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIEI0BATEIbHOCTD U3YUYEHUS
MaTepuaia. V3ydeHue cTeneHHOM, oKa3aTeIbHOM, JorapuMUUecKoi 1 TPUTOHOMETPHUECKUX
(byHKUIUH, UX CBOICTB U rpaduKOB, UCIIOJIb30BAaHUE (DYHKIMNA JJIS1 pEHICHUs 3a/1a4 U3 JPyTUX
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK C MaTeMaTUYECKUM aHAIU30M, TakK U C
peleHreM ypaBHeHUH 1 HepaBeHCTB. [Ipu 3ToM Oosbiioe BHUMaHUE yaemseTcs: JOPMHUPOBAHUIO
YMEHHS BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXKY Pa3IMUHbIMU BETMYMHAMU, UCCIIEOBATh
NOJIy4YeHHbIe (DYHKIIMH, CTPOUTH UX rpaduku. Marepuan coepKaTeabHON TUHIH HAIleJIeH Ha
pa3BUTHE YMEHMI U HABBIKOB, MO3BOJISIFOLIMX BbIpaXKaTh 3aBUCUMOCTH MEKy BEJIMYMNHAMU B
pa3IUYHON opMe: aHATTUTUICCKON, TpadUIeCcKOr U CIIOBECHOU. ETo m3yueHue crmocoOCTByeT
Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIIEHUS, CTIOCOOHOCTU K 0000IIEHUIO0 U KOHKPETH3AIIH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopaepxarenbHas nuHusa «Havaia MareMaTnueckoro aHajin3a 1Mo3BOJIAET CyIIECTBEHHO
pacIIUPUTh KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHbIX 00y4aromuMcs, y
KOTOPBIX MOSBIIAETCS BO3MOKHOCTh HCCIIEI0BATh U CTPOUTD Ipaduku PYHKIIHIA, OTIPEACIIATh UX
cBoiicTBaa. ConepxaTesibHask TMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH ITOCTPOECHHUS
MaTeMaTUYeCKUX MOJEIIEH pealbHbIX CUTyallui, HAX0XKJICHUS HAWIYUIIero peleHus B
IIPUKIIAIHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKHX, 3a7jauax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHUYECKOT0 aHalln3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATLHO-IOTHUYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHHIO YMEHHUH PAaCIIO3HABATH MPOSIBIICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKe U ucKyccTBe. O0yuaromiecs y3HalT O BBIJAIONINXCS pe3yIbTaTax,
MOJIyYE€HHBIX B XOJI€ pa3BUTHS MaTEMaTHKU KaK HayKH, U UX aBTOpax.
ConepxarenpHO-METOANYECKAs JIMHNASA « MHOXKECTBA U JIOTHKa» B OCHOBHOM IIOCBSIIIIEHA
3JIEMEHTaM TEOPUH MHOKECTB. TeopeTHKO-MHOKECTBEHHBIE MPEACTAaBIECHUS IPOHU3BIBAIOT BECh
KypcC LUIKOJILHOM MaTeMaTUKH U TpeiaraloT Hanbosiee yHUBEpCAIbHBIN S3bIK, 00beTNHSIOMUI
BCE pa3/iebl MAaTEMATHKU U €€ MPUIJIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MaTEMaTUUECKHE
JUCLUIUIMHBL B einHOe 11esioe. [103ToMy BaXKHO 1aTh BO3MOKHOCTh 00yyaroeMycs IOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTEMaTUKHU M MCIIOJIb30BATh €ro AJIs
BBIPKEHHSI CBOMX MBICIIEH.

B yueOHOM Kypce «Anredpa n Hauajga MaTeMaTHYECKOTO aHAIM3a» MIPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO MOJIETHUPOBAHUS, KOTOPbIE MPU3BAHBI CPOPMHUPOBATH HABBIKH MTOCTPOCHUS
MoJieJIel pealibHbIX CUTYallui, HCCIEA0BaHUs ATUX MOJIENEe C MOMOIIBIO anmapara ajareopsl 1
MaTE€MaTUYeCKOro aHallM3a U MHTEPIIPETAllMU TTOJIyYeHHBIX pe3yJIbTaTOB. Takue 3a1aHus
BILJIETEHBI B KQX/IbIil U3 pa3/ieloB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca
HIMPOKO UCIIONB3YETCS IS PEIeHUs NPUKIaJAHbIX 3a7a4. [Ipu penennn peanbHbIX
MPAKTHYECKHX 3a7ia4 00ydaroluecs: pa3BUBAIOT HAOI01aTeIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCMOIB30BATh AHAJIOTHIO, 00001IaTh U KOHKPETU3HPOBATh
npobsieMy. [lesTenbHOCTh 0 (OPMUPOBAHKIO HABBIKOB PELICHUS MPUKIIAAHBIX 3a/1a4
OpraHu3yeTcs B MPOIIecce U3YUYEeHHUs BCeX TeM yueOHOro Kypca «Anredpa 1 Havana
MaTeMaTHUYeCKOT0 aHaJIu3ay.

OO11ee yKci0 4acoB, PEKOMEHI0BaHHBIX JJISl H3yYeHHs yueOHOro Kypcea «Airedpa 1 Havana
MaTeMaTh4ecKoro ananusa», — 170 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEIEIIO).
COILEPKAHUE OBYYEHUSA

10 KJIACC Yucaa u BIYMCICHUS

Panmonaneubie yncia. OObIKHOBEHHBIE U IECATUYHbBIE APOOU, MPOIIEHTHI, 0ECKOHEUHbIE
nepuoauveckue Apoou. ApudMeTHuecKue oneparyy ¢ paioHIbHBIMU YHUCIIaMH,
npeoOpa3oBaHMsl YUCIOBBIX BhIpakeHHH. [IpuMenenne npobeii u MpoIeHTOB ISl PEIICHUS
MIPUKJIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HH.
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JeiicTButenpHble ycna. PaionanbHble M UppallMOHANbHbIE Yucia. ApudMeTuyecKue onepamuu
C IeHCTBUTENbHBIMU unciaamMu. [IpuOImkEHHBIC BRIYUCIICHUS, IPABUJIA OKPYTIICHUS, TPUKUIKA U
OILICHKA pe3yJIbTaTa BBIYUCICHUN.
Crenenb ¢ 1enbpiM nokaszaresneM. CTangapTHast popmMa 3anicH AeiCTBUTEFHOTO YHCIA.
Hcnonp3oBanue noaxozsieid (opMbl 3alIUCH IEHCTBUTENbHBIX YHCE ISl pEIICHUS
MPaKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.
Apudmerndeckuii KOpeHb HATYpaIbHOM cTenieHH. JlelicTBrs ¢ apuPMETHIECKUMU KOPHSIMH
HAaTypaJIbHOU CTEIICHHU.
CuHycC, KOCUHYC U TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTAaHI€HC
YKCJIOBOTO apryMeEHTA.
YpaBHeHUs1 1 HEPABEHCTBA
ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.
[TpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHYECKHUE (DOPMYIIBI.
YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pemenue nenpix u [poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.
Pemrenne nppanMoHaNbHBIX YPaBHEHUN U HEPABEHCTB.
Pemienre TpuroHoMeTpUYECKUX YPaBHEHUM.
[IpumeneHnue ypaBHEHUN U HEPABEHCTB K PEHICHUIO MATEMATHUYECKUX 3a7a4 U 3a/1a4 U3
pa3InyYHbIX 00JacTel HAyKH U pealibHOM JKU3HU.
DyHKIUHN U ITpaPUKH
OyHk1Ms, crocoOsl 3ananus GyHkiuu. ['padux pynkuun. Bzaumuo oOpatHbie QyHKITHH.
Ob6nacTp onpeneneHus: 1 MHOXKeCTBO 3HaueHni pynkun. Hymm dyakmum. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHDBIE 1 HEUETHDBIE (PYHKITHH.
CrenenHast GyHKIMS C HATYPaJIbHBIM U 1IEJIbIM MoKa3aTeneM. E€ cBolictBa u rpaduk. CBoiicTBa U
rpaduk KOpHS N-0il CTENeH .
Tpuronomerpuydeckasi OKPY>KHOCTb, ONPEEICHHE TPUTOHOMETPUIECKUX (DYHKIIUHA YUCITIOBOTO
apryMeHTa.
Hauana mareMaTn4yeckoro aHajausa
[TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEAOBaTENbHOCTEN. MOHOTOHHBIE
MOCJIEI0BATENbHOCTH.
ApudmeTrndeckasi U reoMeTpuUecKas mporpeccuu. beckoneuno yObIBaroias reoMeTpudecKkas
nporpeccusi. Cymma 6eCKOHEUHO YObIBaroILel reoMeTpruyeckoi nporpeccun. @opmya cIoKHbIX
poleHToB. Vcnoap30BaHNe MPOrpeccuu JUisl peHIeHUs peasIbHbIX 3a]1a4 MPUKIAHOTO XapaKTepa.
MHoskecTBA U JIOTHKA
MHokecTBO, onepauuu HAaJ  MHOYECTBAMHU. Huarpammbl  Ditniepa—BenHa.
[Ipumenenue TEOPETHKO-MHOKECTBEHHOTO anmapara JUIsL  OTMHCAHUS
pEaNIbHBIX MPOLIECCOB U SBIEHUH, MPU PEIICHUH 3a]1a4 U3 IPYTUX YIeOHBIX MPEAMETOB.
Omnpenenenue, Teopema, Ciae/ICTBUE, 10Ka3aTEIbCTBO.

NNPEAMETHBIE PE3VYJIBTATHI
K konity o0yuenus B 10 kiacce o0ydaronuiicss MOTyYUT CIEAYIONIUE TPEIMETHBIE Pe3yIbTaThI:
Yucja 1 BLIYUCTIECHUS:
OTIepUPOBATH MOHITUSIMU: PAIIIOHATHHOE U IEHCTBUTEIBHOE YHUCII0, OOBIKHOBEHHAS

U JeCATUYHAsS APOOh, MPOIEHTHI; BHIMOIHATh apu(METUUECKHIE OTIepaIlii C pallMOHATLHBIMU 1

JIEUCTBUTEIILHBEIMU
YUCJIaMH; BBITIOJHATH MPUOIMKEHHBIC BRIYMCIICHHS], UCTIOIB3YS MMPaBUJIa OKPYTJICHHUS, IeTIaTh
MPUKUIKY U OLEHKY PE3yJIbTaTa BIYMCIECHU; ONEPUPOBATH IMMOHATUSAMHU: CTENEHD C LIEJIBIM
MoKasaTesieM, CTaHaapTHas ¢hopma 3amucu JEHCTBUTEILHOTO YKCIIa, KOPEHb HATypabHOM
CTETIeHH, UCIOJIL30BATh MOIXOSIIYI0 (DOPMY 3alMCH TEUCTBUTEIBHBIX YUCEI JJIsI PEIICHUS
MPAKTUYECKUX 3374 ¥ TIPEACTaBICHUS JaHHBIX; ONIEPUPOBATH MOHATUSIMU: CHHYC, KOCUHYC U
TaHTEeHC MTPOU3BOJILHOTO YTIIa, HCIIOJIB30BATh 3aMKCh MPOU3BOJILHOTO YIIIa Yepe3 oOpaTHbIe
TPUTOHOMETpUYECKHE QYHKIMH. Y pABHEHUSI M HEPABEHCTBA:
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OIIEpUPOBATH NOHATHAMHU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, LIEJI0E, PAaLlMOHAIIBHOE,
UPPALMOHAILHOE YPABHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE; BBIIOJIHATh
npeoOpa30BaHUsl TPUTOHOMETPUUECKUX BbIPAXKEHUI U pelaTh
TPUTOHOMETPHUUYECKUE YPAaBHEHHUS; BBITIOIHATH PEOOPa30BaHMs LIEbIX, PAIHOHAIBHBIX U
MPPALMOHAIIBHBIX BBIPA)KEHUH U pelIaTh OCHOBHBIE THIIBI LIEJIbIX, PALIMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB; IPUMEHATh YPAaBHECHUs U HEPABEHCTBA JUIS PELLICHUS
MaTeMaTHYECKUX 3a7a4d U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U peallbHOW KU3HU; MOJICIIMPOBATh pealibHbIC CUTYalluu Ha
A3bIKE AJIre0pPbl, COCTABIIATh BBIPAXKEHUS,
YPaBHEHUs1, HEPABEHCTBA 110 YCIOBUIO 3aa4M, HCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM amapaTa anreOpsl.
DyHKIUUHA U TPaQUKH:
OIIEpUPOBATH MOHATHAMHU: QYHKIHSA, CIIOCOOBI 331aHUs PYHKLNH, 00JacTh
OTIpeIeJIeHUs] 1 MHOKECTBO 3HaUeHUH (pyHKINH, TpaduK yHKIUHN, B3aUMHO 00paTHbIe (QyHKIINH;
OIEpPUPOBATH MOHATHAMHU: YETHOCTh U HEUETHOCTh (PYHKIIUM, HYJIH (PyHKIMH,
POMEKYTKH 3HaKOTIOCTOSIHCTBA; HCIOIB30BATh TPaPUKH (PYHKIUHA 15
pellIeHNs ypaBHEHNU;
CTPOUTH M YUTATh TPaPUKH JHHEHHON (QYHKINH, KBAIPATUIHON (PYHKITHH,
CTENEeHHON (DYHKILMU C LEeJIBIM [T0Ka3aTeIeM; UCI0Ib30BaTh IpadMKu PYHKIUHI U1 UCCIe10BaHUS
IIPOLIECCOB U 3aBUCUMOCTEH NP peLIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHOU
KHU3HH, BBIpAXXaTh (OPMYJIaMHU 3aBUCUMOCTH MEXy BennurnHaMu. Havajsa maTtemMaTnyeckoro
aHaJIM3a:
OIIepUpPOBATH MOHATHUSIMMU: IIOCJIEZIOBATEIbHOCTb, apupmeTrueckas
reoMeTpHuuecKas Porpeccuu; onepupoBaTh NOHIATUAMU: OECKOHEUHO YOBIBAOIAS
reOMETpUYECKast IPOrPecCHs,
CyMMa OECKOHEUHO yOBIBAIOIIEN T€OMETPUUYECKON MPOrpecCcry; 3a/1aBaTh
MI0CTIeI0BATEIbHOCTH PA3TUYHBIMU CIIOCO0AMH;
HCIIOJIB30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U IPOTPECCUM IS PELLICHMS
peabHBIX 3aJ1a4 MPUKIAJIHOIO XapaKTepa.
MHoskecTBa U JIOTHKA:
OIIEPUPOBATH MTOHATUSAMU: MHOXKECTBO, OIIEpaLlUU HaJl MHOKECTBAMU; UCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN aIIapar JAJisi ONUCAHUS pealbHbIX
IPOLIECCOB U SIBJICHUH, IPH PEILICHUH 3aJ]au U3 APYTHX YUeOHBIX ITPEIMETOB; ONIEPUPOBAThH
MIOHATUSAMM: OIIPEACIICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue OCHOBHOE COJIEpP)KAHUE]
Asen Kon-Bo (OCHOBHBIE BUJIBI IESITETHHOCTH
pasa 9acoB 00y JarOLIXCS
(Temsbl) Kypca

10
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MHokecTBa
palMoOHAIBHBIX U
e CTBUTEIBHBIX
YHCCII.
PanmonanbHbie
ypaBHEHUS U
HEpaBEHCTBA

14

MHOKeCTBO,

ornepanuu Haj
MHOKECTBaMH.

Juarpammsl Diinepa—
Benna.

PannoHansHbIe Ynca.
OOBIKHOBEHHBIE U
JECATUYHBIE 1po0H,
IPOLIEHTHI, OECKOHEUHBIE
NEPUONYECKUE IPOOH.
Apudmernueckue onepanuu
C pallMOHAJIbHBIMH YUCIIAMU,
peoOpa30BaHus YUCIOBBIX
BbIpakeHMM. [IpruMeHenue
JpoOelt ¥ MPOLIEHTOB JUIs
pellIeHus IPUKIAIHBIX 3a7a4
U3 pa3IM4YHbIX OTpacien
3HAHWM U peajbHOM KU3HU.
JleliCTBUTENBHBIE YUCIIA.
PannonaneHbIe U
MpPpaLOHAIIbHBIE YHCIIA.
Apudmernueckue onepanuu
C IEHiCTBUTEIbHBIMU
yucnamu. [Ipubnunxénnsie
BBIUNCJICHMS], [TpaBUIIa
OKpPYIVICHMSI, TPUKUIKA U
OLICHKA pe3yibTara
BBIYMCIICHUM.

Hcnoab3oBarh

TEOPETUKO-

MHOYECTBEHHBIN

anmapar Ui OIHCaHUs

X0/1a peIICHUs
MaTeMaTH4ecKuX 3ajiad,

a TaK»Ke peaIbHbIX

MIPOLIECCOB U SBJICHUH,

MIPY PEIICHUU 33]1a4 U3

JIPYTUX YU4ECOHBIX

MIPEMETOB.

OnepupoBarb NOHATHAMU:
panMoHaIbHOE YUCIIO,
JNEHCTBUTENBHOE YUCIIO,
OOBIKHOBEHHASI IPOOD,
JECATUYHAS TPOOb, MPOLICHTHI.
BoinoanaTts apudmernueckue
OTIepaIuy C paloHaIbHBIMU U
JIEHCTBUTEILHBIMY YUCIIAMU;
npUOIMKEHHBIEC BEIUMCIICHHUS,
WCIIOJIb3Y MTPABUJIA OKPYTJICHUSI.
JeaTh NPUKUIKY U OLIEHKY
pe3ynbrara BEIYMCICHUN.
OnepupoBarb NOHATHAMU:
TOXKJIECTBO, ypaBHEHHE,
HEPaBEHCTRO;

ToxxnecTBa U TOKIECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHUE,

KOpeHb ypaBHeHHUs. HepaBeHCTBO,

penieHue HepaBeHcTBa. Meton
WHTEPBaJIOB. Penienne nensix u
TpOOHO-paMOHATBHBIX
YpPaBHEHU U HEPABEHCTB

LIEJI0€ U PAllMOHATIbHOE
ypaBHEHUE, HEPABEHCTBO.
BbInoHATH
npeodpa3oBaHMs 1IEJIBIX
Y PalliOHAIBHBIX
BbIpakeHMil. Pemiarp
OCHOBHBIE THIIBI LIEJBIX
HUpPALMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB.
IIpuMenaTs
palOHAIbHbIE YPaBHEHUS
U HEPABEHCTBA JUIS
penIeHuss MaTeMaTHYeCKUX
3a/1a4 | 337134 U3
pa3IUYHBIX 00acTen
HAayKU ¥ pEAIbHOU KU3HU

11



depepanbHan paboyaa nporpamma | MaTemaTtumka. 10—11 knaccbl (6a30Bbli ypOBEHD)

OyHKIMH U TpadUKH.
CreneHsn ¢ LEIbIM
oxKasarejaem

OyHKIHS, CIIOCOOBI 3a1aHUS
¢ynkuuu. Bzanmuo obparHeie
¢dbynkuuun. ['paduk GyHKIIN.
OO6nacTh onpeeneHus u
MHOXECTBO 3HAYCHUH (YHKITUH.
Hymu dynxumm.

[IpomMexyTKH 3HAKOIIOCTOSIHCTBA.

U&THbie 1 HEYETHBIC (DYHKITUH.

OnepupoBarb
NOHATHAMU: QYHKITHS,
crocoObI 3aanus (PyHKIHH,
B3alMHO OOparHbIe
(dbyHKIIMH, 0071aCTh
OTIpeIeTICHUS] 1 MHOJKECTBO
3HaueHUH QyHKIHUH, TpaduK
(GbyHKIMM; 4ETHOCTD U
HEYETHOCTHh (PYHKIIUU, HYIIN
(GYHKIMH, TPOMEKYTKH

CreneHb ¢ LETbIM 3HAKOIIOCTOSHCTBA.
MOKa3aTelieM. BoinoaHAThL
CrannpaptHas ¢popma npeodpazoBaHus
3anucu CTETEeHEeH C IENIbIM
JNIEUCTBUTEIHLHOTO IoKa3aTeyeM.
qucha. Hcnonws3oBarhb
Hcnonp3oBanne noaxoasuen CTaHJApTHYIO popMy
(dhopMbI 3anucu 3anucu
I[GI\/JICTBI/ITGJH)HI)IX qucell Ojist I[CﬁCTBI/ITGJILHOFO
pElIeHUs TPAKTUYECKUX 3314 qucha.
Y TIPE/ICTABIICHUS TAHHBIX. DopmyTUpoBaTH
U WTIOCTPHUPOBATH
rpaduyecku

CrenenHas GyHKIHS C
HATypaJbHBIM U LEJIBIM
nokasareneM. E€ cBolicTBa n

rpaduk

CBOWCTBA CTENEHHOMN (PyHKIMH.
Beipaxkars ¢popmyramu
3aBUCUMOCTHU MEXIY
BEJIMYMHAMU.

Hcnoan3oBars nugposbie
pecypchl Ul IOCTPOEHUS
rpaduKoB GYHKLIUHU U U3YyUCHUS
UX CBOWCTB

12
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Apudmerrnaeckuii 18 | Apudmernyeckuii KOpeHb DopMyJINPOBATD,
KOpeHb n—Ou HaTypaJIbHOM CTENEHHU. 3anMChIBATH B
CTCIICHH. JeiicTBus ¢ CHUMBOJINYeCKOil popme
WppanuoHaibHble apu(MeTHIECKUMHU U WIIOCTPUPOBATH
YpaBHEHUS U KOPHSIMHU 71—OU CTEIICHHU. NpUMEpPaMH CBOMCTBA
HEpPaBEHCTBA Pemenue nppanroHagbHbIX KOPHsI n-0OU CTETICHHU.
YpaBHEHUH U HEPABEHCTB. BoinoJaHars
CgoiicTBa u rpaduk KOpHs 1- npeoOpa3oBaHus
0i1 cTeneHun MPPALMOHAIIBHBIX
BbIpaKeHMM. Pemarn
OCHOBHBIE THIIbI
MppalMOHATIbHBIX
yYpaBHEHUU U
HEPABEHCTB.
IIpuMeHATH 1JIS peleHus
Pa3JIMYHBIX 32124
MPPALMOHAIIbHBIEC YPAaBHEHUS
Y HEPaBEHCTBA.
CTpoutb, YNTATh IrpaduK KOPHI
n-OW CTEIIECHH.
HUcnoab3oBarh nu(ppoBbIE
pecypcsbl Uil TIOCTPOEHUs
rpaduKoB GYHKUUN U U3yUSHUS
WX CBOWCTB
DopMyiTb 22 | CuHyc, KOCUHYC U TaHT€HC Omnepuposarp
TPUTOHOMETPHHU. YHCIIOBOTO apryMEHTa. MOHATHAMM:
Tpuronomerpuueckue ApKCUHYC, apKKOCHHYC U CHUHYC, KOCUHYC U
YpaBHEHHUS apKTaHI€HC YUCIIOBOTO TaHT€HC
apryMeHTa. IIPOU3BOJIBHOTO
Tpuronomerpuueckas ymia.

YHUCJIOBOTO apryMeHTa.

OKpPY>KHOCTb, OIIpEIeICHNE
TPUTOHOMETPUYECKHUX (PYHKIIHI

Hcnoan3oBaTh 3anuch
MIPOU3BOJIBHOIO yTiia
yepe3 oOpaTHbIe

OcHoBHbIE TPUTOHOMETPHUECKHE
TPUTOHOMETPUUYECKHE ¢byHKUIMU. BBINOTHATH
dhopmyel. [IpeobpazoBanue npeodpa3zoBaHus
TPUTOHOMETPUUECKUX TPUTOHOMETPHUECKHUX
BbIpa)keHMI. Pemienne BbIpakeHMI. Pemiarp
TPUTOHOMETPUUECKUX OCHOBHBIE THIIbI
ypaBHEHHI TPUTOHOMETPHUECKHUX
YpPaBHEHUH

13
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[locnenoBarenbHOCTH 5 | TIocnenoBarenbHOCTH, CIIOCOOBI OnepupoBarsp
U IIPOTpeCcCuu 3aJlaHus IOCIIeA0BaTEIbHOCTEH. NOHSTUSIMM:
MoHoTOHHBIE I10CJIEZI0BATENILHOCTD,
MIOCJIEZIOBATEIBHOCTH. apudmernyeckas u
Apudmernueckas u reoMeTpruYecKas
reoMeTpruYecKas Iporpeccuu. MIPOrpeccuu;
Beckoneuno yObiBaromas OECKOHEUHO
reoMeTpuyecKasi Iporpeccusi. yObIBaromas
CymMa OGeCKOHEUHO reoMeTpuyecKas
yObIBaroOIIe reoMeTpUYECKOM nporpeccus, cymma
nporpeccun. @opmyia 0ECKOHEYHO
CJIOXKHBIX MTPOLIEHTOB. yObIBaIomIeH
Hcnonp3oBanue nporpeccuu reoMeTpUYECKON
JUISL PEIlIeHUs] pealbHbIX 3a7a4 MIPOrPECCHUHU.
MIPUKJIAHOTO Xapakrepa 3agaBarb
MOCJIEZI0BATEIbHOCTH
pa3IUYHBIMHU
criocobamu.
IIpumeHsATH
dopmy.y
CJI0KHBIX
NPOLEHTOB s
pelieHus 3a1a4
W3 peaabHOU
MPaKTUKHU
(c BCTOIB30BaHUEM
KaJIbKYJISITOPA).
HUcnoab3oBars
CBOMCTBA
MIOCJIEZI0BATENILHOCTEN
U IIPOrpeccui
JUTSI peIIeHUs
peanbHbIX 3a1a4
MIPUKJIAIHOTO
XapakTepa
[ToBTrOpenue, 06001IeHHE, 3 | OcHoBHBIE IOHATHS Kypca IIpumeHnsaTs
CUCTeMAaTU3allys 3HAaHUH anreOpsl U Havas OCHOBHBIC TTOHATHS
MaTeMaTH4eCKOro aHaiu3a Kypca anreopsl u
10 xnacca, Hadai
o0o01ieHue u MaTeMaTU4YeCKOTO
CUCTEeMaTu3alus aHaJIi3a JUIsl perieHus
3HAHUU 3a7a4 U3 peaIbHON
KU3HH U IPYTUX
IIKOJIbHBIX
JUCIUILINH
68
OBUIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

14
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OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «'EOMETPUS»

MNOSACHUTEJIBHASA 3AIINCKA
BaxxHOCTh y4eOHOTO Kypca reOMETPUH Ha YPOBHE CPEIHETO 00IIero oopazoBanus 00yCIOBICHA
MPAKTUYECKON 3HAYMMOCTBIO METAPEIMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB 00yUEeHUS F€OMETPUU
B HANpaBJICHUH JTUYHOCTHOTO PA3BUTHUS 00yUaromuxcs, GOpMUPOBaHUS (PYHKIMOHATIBHOM
MaTeMaTHUYeCKON rpaMOTHOCTH, U3YUECHHUS JPYTUX Y4eOHbIX JUCHUILINH. Pa3BuTtue y
00yYaromuxcs MPaBUIBHBIX MPEJCTABICHUN O CYITHOCTH U MPOUCXOKIECHUH TEOMETPUIECKUX
abcTpakuuid, COOTHOUICHUH PEaIbHOTO U UJICAIbHOTO, XapaKTepe OTPaKeHUs MaTEMaTHUeCKOI
HAYKOH SIBIICHUI U TPOILIECCOB PEATHHOIO MHPA, MECTE TEOMETPHH B CHCTEME HAYK U POJIH
MaTEeMaTHUYECKOT0 MOJICTUPOBAHUS B HAYYHOM MO3HAHUH U B IIPAKTHKE CIIOCOOCTBYET
(GOopMHPOBAHNIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIINXCS, @ TAK)KE KAUECTB MBIIUICHUS,
HEOOXOUMBIX JJISl a1allTallii B COBPEMEHHOM OOIIECTBE.
['eomeTpus sBISETCS OJHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMs,
TaK Kak 00ecreurnBaeT BO3MOKHOCTh M3yUEHUS KaK JUCIHILINH €CTeCTBEHHO-HAYYHON
HAIpaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.
Jlorudeckoe MblluieHHe, GOpMUPYEMOE MPU U3yUYEHUU 00YUYAIOLITUMUCS MOHSATHITHBIX OCHOB
TE€OMETPHUH U IOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPKACHUH B XOJE PEIICHUS T€OMETPHUECKUX
3aJa4, yMEHHE BBIIBUTATh U OIPOBEPraTh FUIMOTE3bl HETIOCPEICTBEHHO UCIIONB3YIOTCS MIPH
pEIIeHNH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LIUKJIAa, B YACTHOCTHU M3 Kypca (pru3mKw.
YMeHne OpUeHTUPOBAThCA B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JesITeTbHOCTH YenoBeka. OpreHTanus 4eIoBeKka BO BpEMEHH | IMTPOCTPAHCTBE — HEOOXOANMOe
YCIIOBHE €T0 COLIMAIBHOIO ObITHS, (OpMa OTPaKEHUS OKPYKAIOIIEr0 MUPa, YCIOBUE YCIEIIHOTO
MIO3HAHUS ¥ aKTUBHOTO TIpeo0pa3oBaHus NeHCTBUTENBHOCTH. OTIeprpOBaHUe TIPOCTPAHCTBEHHBIMH
o0Opa3amMu 00bEeTUHSET pa3Hble BUbI yUeOHOM U TPYIOBOH J1€ATENILHOCTH, SBISETCA OJHUM U3
poeCCHOHATHFHO BAKHBIX KA4eCTB, MOITOMY aKTyallbHa 33/1a4a (GOpMUPOBAHUS Y 00YJaIOIIHXCS
HIPOCTPAHCTBEHHOT'O MBIIICHHSI KAK pa3HOBUIHOCTH 00OPa3HOTI'0 MBIIIICHUS — CYILIECTBEHHOTO
KOMITOHEHTa B TIOATOTOBKE K MPAKTUYECKOH JEeSITETPHOCTH 10 MHOTHM HAIPABJICHUSM.
Llenb ocBOeHUs TpOrpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE 00yUEHUS —
00111e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00yUYarOIIMXCs yepe3 o0ecreueHne
BO3MOXKHOCTH ITPUOOPETEHUS U UCTIOIb30BAHUS CUCTEMATHYECKUX T€OMETPUYECKUX 3HAHUN U
NeMCTBUH, CIICIIM(PUIHBIX TEOMETPHH, BO3MOYKHOCTH YCIIEITHOTO TPOJIOIDKEHUST 00pa30BaHUS 1O
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM HCIIOIB30BAaHUEM T'€OMETPUH.
[TpropuTeTHBIMH 33/1a4aMH OCBOEHHsI yueOHoro Kypca «['eomerpun» Ha 6a30BoM ypoBHe B 1011
KJ1accax sIBJISIFOTCS:
(dbopMEpOBaHUE TPEICTABICHUS O TEOMETPHUH KaK YaCTH MUPOBOI KYJIbTYPhI U
0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM; (POPMHUPOBAHUE MPEICTABICHUS O
MHOTOTpaHHHUKaX M TeJIax BPAIICHHUS KaK
0 BOKHEHIIINX MaTEeMAaTUYECKUX MOJEIISAX, MO3BOJISIFOIINX OMUCHIBATh U U3YYaTh Pa3HbIC SBICHUS
OKpY’Karolero Mupa; (popMHpOBaHUE YMEHHS PACIIO3HABATH HAa YEPTEKaX, MOJICIISX U B pEaIbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPAIIeHHs; OBJaJICHUE METOJJaMH PEIICHUs 3a/1a4 Ha TOCTPOCHUS Ha
M300paKEHUIX
MIPOCTPAHCTBEHHBIX (DUTYD;
dbopMUpOBaHNE YMEHUS ONIEPUPOBATH OCHOBHBIMU MOHATUSAMU O MHOTOTPAaHHUKAX U Telax
BpAIllCHUsI U UX OCHOBHBIMH CBOMCTBAaMU; OBIIAJICHUE aTOPUTMAMU PEIICHUSI OCHOBHBIX THIIOB
3aja4, GOpMUPOBAHHE YMEHHUS POBOJIUThH HECIOKHBIE JOKA3aTENbHbIE PACCYKICHHS B X0J1€
peLICHHs CTePEOMETPUUECKHX 3a/1a4 U 3a71ay C IPAKTUYECKUM COJICPKAHUEM; Pa3BUTHE
MHTEJJIEKTYyalIbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs, No3HaBaTeIbHON aKTUBHOCTH,
HCCJICIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS; (hopMupoBaHue (PyHKIIMOHAITBHON
rPaMOTHOCTH, PEJIEBAHTHON T€OMETPUHU: YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUECKUX
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HOHATHUH, 00BEKTOB U 3aKOHOMEPHOCTEN B PeabHbIX )KU3HEHHBIX CUTYaLUsAX U NPU U3YUECHUU
JIpyTUX y4eOHBIX IPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYITHPOBATH UX
Ha s3bIKE T€OMETPHUHU U CO3]aBaTh F€OMETPUUECKUE MOJIENIH, IPUMEHSTh OCBOCHHBIH
reOMETPUYECKUH anmapar AJs pelieHus MIPaKTHKOOPUEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATh U
OLIEHUBATb [OJyYEHHbIE PE3YJIbTATHI.

OTnu4uTeNbHON 0COOEHHOCTHIO IPOTPAMMBI IO TEOMETPHH SIBISIETCS BKIIOYEHUE B KYPC
CTEpEOMETPUH B Ha4ajle ero U3yueHus 3a/1ay, peliaeMblX Ha ypOBHE MHTYUTUBHOIO IIO3HAHUS, U
orpenenéHHbIM 00pa3oM OpraHu30BaHHas paboTa Ha/l HUIMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO U MPOCTPAHCTBEHHOT'O MBIIUIEHUS, CTUMYJIMPYET IPOTEKAHNE UHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JalbHENIIEMY U3YUEHHIO IIPEIMETA.

[Tpeanourenue oTHAETCS HATISAHO-KOHCTPYKTUBHOMY METO/y 00y4€HUs, TO €CTh TEOPETUUECKHUE
3HAHUS IMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh IIPEAMETHONPAKTHYECKON AeATEIbHOCTH. Pa3BuTne
IPOCTPAHCTBEHHBIX MIPEJICTABICHUN Yy 00yUaroIuxcs B Kypce CTepeOMETPHH ITPOBOIUTCS 3a CUET
peleHus 3a1a4 Ha CO3/1aHue MMPOCTPAHCTBEHHBIX 00Pa30B U 3a/1a4 Ha ONIEpUPOBAHHE
IpoCTpaHCTBEHHBIMU 0Opa3amu. Co3fjanue o0pasza NpOBOJUTCS C OOPOH Ha HAIJISIHOCTB, a
orepupoBaHre 00pa3oM — B YCIOBHSIX OTBJICUEHUSI OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T0
UCXOJIHOTO COJICPKAHUS.

OCHOBHBIMH COZIEP)KATEIBHBIMU JIMHUSAME yaeOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
ABISIOTCS: « MHOTOTpaHHUKNY, «IIpsiMble U IJIIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus»,
«BeKTOopBI 1 KOOPAUHATHI B IPOCTPAHCTBEY.

dopMHUpOBaHUE JIOTHUECKUX YMEHUH pacrpeesieTcsi He TOJIbKO M0 COAepKaTeIbHbIM JIMHUAM, HO
Y 110 ToiaM 00y4YeHHUs Ha YPOBHE CPEHEro 00111ero o0pa3oBaHus.

Copneprxanune o0pa3oBaHusi, COOTBETCTBYIOIIEE IPEAMETHBIM Pe3yJIbTaTaM OCBOCHMSI ITPOrPaMMBbI
10 TEOMETPHH, paclpeAeEHHBIM 10 roj1laM 00y4eHHUs, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOObI
OBJIa/ICHUE TEOMETPUUECKUMHU TOHATHAMU U HaBBIKAMH OCYIIECTBIISIIOCH TIOCIEIOBATENIBHO U
MOCTYNaTeNbHO, C COOIIOACHUEM ITPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIINCH
B OOIIYIO CUCTEMY T€OMETPUUYECKUX NPEACTAaBICHNUN 00yJaromuXcs, paciupsist U yriryosss eé,
00pa3ys MpOYHblE MHO’)KECTBEHHBIE CBSI3U.

OO1ee YKcI0 4acoB, pEKOMEHI0BaHHbIX U1 M3yueHHs yueOHoro kypca «I'eomerpusi» — 102 yaca:
B 10 ximacce — 68 yacoB (2 yaca B HE/IEIIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC. IIpsiMble 1 NJIOCKOCTH B POCTPAHCTBE

OcHoBHBIE IOHATHS cTepeoMmeTpun. Touka, mpsiMasi, MI0CKOCTb, MpocTpaHcTBo. [lonsaTHe 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.
B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOINECS, TapaIEIbHbIE U
CKpemuBaromuecs npsmsle. [lapamiensHOCTh IPSIMBIX U IUIOCKOCTEW B IMPOCTPAHCTBE:
napaJuleJIbHbIE MIPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIbHOCTD TPEX MPSAMBIX, MAPAJLIENbHOCTD IPAMOMN
Y TUIOCKOCTH. YTJIbI C COHAIIPABJICHHBIMHU CTOPOHAMH, YTOJI MEX1Y MPSIMBIMU B IPOCTPAHCTBE.
[TapamienpHOCTb MIOCKOCTEN: MapaieNbHbIe INIOCKOCTH, CBOMCTBA MAaPAJIJIENbHBIX IIIOCKOCTEM.
[Ipocreiimume npocTpaHCTBEHHbIE (PUTYpBI Ha IIIOCKOCTH: TETPa’ip, KyO, nmapalienenumnes,
MOCTPOEHUE CEYEHUI.

[leprieHIUKYISIPHOCTD MPSIMON U TUIOCKOCTH: TIEPIEHAUKYJIISIPHBIE MPSMbIE B IPOCTPAHCTBE,
IpsIMBbIE TIApajlIEIbHbIC U IIEPIEHANKYJIIPHBIE K IUIOCKOCTH, TPU3HAK NEPIEHIUKYIIPHOCTU
MPSMOM U TNIOCKOCTH, TEOpEMA O MPSIMOI NEPIEHIUKYIISIPHOM TIIOCKOCTU. YTJIbI B IPOCTPAHCTBE:
YIOJI MEXAY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEHHBIN YIoJl JBYTPAHHOTO yIia.
[lepieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM 110
IUIOCKOCTH, MPOEKIUS PUTYpBl Ha TUIOCKOCTh. [leprneHaAuKyIsIpHOCTh MIIOCKOCTE!: PU3HAK
NEPIEHIUKYJIAPHOCTH ABYX INIOCKOCTEH. Teopema o TpéX MepneHInKyIspax.
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MHoOrorpaHHuK#

[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BHITYKJIBIC M HEBBITTYKJIBIE
MHOTOTPaHHHMKH, pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3Ma: n-yrojpHas mpu3Ma, TpaHd B OCHOBAHHS
MPU3MBI, TIPsIMasi U HAKJIOHHAS TPU3MbI, OOKOBAsI U MOJIHASI TIOBEPXHOCTh TPU3MBI.
[Tapamienenune, TpSIMOYTOJIBHBIN IMapalie/IeuIIe]] 1 ero cBoicTa. [Tupamuaa: n-yroiabHas
MUPaMHJIa, TPAHA U OCHOBAHUE MUPAMUIbI, OOKOBas ¥ IMOTHAS IOBEPXHOCTH MTUPAMHU/IBI,
MpaBWIbHAS U yCeUEHHAS MUpaMKIa. DJICMEHTBI IPU3MBI M TUpaMubl. [IpaBuiibHbIC
MHOTOTPAHHHKU: TIOHATHE MPAaBUILHOTO MHOTOTPaHHUKA, TIPaBUIIbHAS TIPU3Ma U TIPABHIIbHAS
UPaMHKJIA, PAaBUJIbHAS TPEYToJbHAS TUPAMHU/IA M IIPaBUIIBHBIN TeTpa’p, ky0. [IpeacraBienue o
MPABUJILHBIX MHOTOTPaHHHUKAX: OKTadp, NOACKadIp U uKkocadap. CedeHus Ipu3Mbl U TUPAMUJIBL.
CHMMeTpHS B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBLHO TOYKH, IMIPSMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B TUPAMHUJIAX, TTapaJUICIICTIUIICIaX, TPABIIBHBIX MHOTOTPAaHHUKAX.

Brruuciienue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpa, nuaroHainu, yribl. [1nomnaas 60koBoit
MOBEPXHOCTH U MOJTHON TTOBEPXHOCTH MPSMOU MPU3MBI, IO OCHOBAHUMN, TeOpeMa 0 OOKOBOMA
MOBEPXHOCTH NPSIMOM Hpu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABUIBHON
MUPAMHUIBI, TEOPEMA O TUTONIAIN yceuEHHON mupaMuel. [lorstre 06 06béme. O0BEM nupamMuIbI,
IIPU3MBI.

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY TUTOIIAIIMUA TTOBEPXHOCTEH, 00bEMaMU
MOAOOHBIX TEIL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue OcroBHOe
KonnuectBo
paszznena OcHOBHBIE BU/IBI IEATETLHOCTH 00yYaIOIIMXCS
(Temsl) Kypca Hacos

Beenenue B 10 OCHOBHbIE TOHATHS

CTEepEOMETPUIO CTEpEeOMETPHHU:
TOYKA, MpsMasi,
MJI0CKOCTb,
IIPOCTPAHCTBO.
[IpaBuna
MU300paKCHHS Ha
pPHUCYHKaXx:
H300paKCHHUS
IUIOCKOCTEM,
napajuIeIbHbIX
IPSIMBIX (OTPE3KOB), | AKTYaJau3UpoOBaTh (HaKThl U METOIbI
CepeIuHBbl OTpe3Ka. | IUIAHMMETPHUH, PEIIEBAHTHBIE TEME.
[onsTus: IMosyuarsb npeacTaBneHus o
IIEPECEKAIOIINECS [IPOCTPAHCTBEHHBIX (PUrypax, pa3duparb
MJIOCKOCTH, MpOCTEHIIINE MpaBUiIa U300paXKEHHSI STUX
MepeceKarnmecs ¢uryp.
npsiMast u H3006paxkars nNpsMyro U IIOCKOCTh Ha
MJI0CKOCTb. PHUCYHKE.
3HaKOMCTBO C Pacno3HaBaTb MHOTOTPAaHHUKH,
MHOTOTPaHHUKAMH, | TUPAMHIY, KyO, Ha3bIBaTh WX JIEMCHTHI.
n300paxxeHue Jenarb pucyHOK KyOa, TUPaMU/JIbl, HAXOIUTh
MHOTOTPaHHUKOB OIIMOKY B HEBEPHBIX N300paKECHUSX.
Ha pUCYHKax, Ha 3HAKOMHTBCS C CEUCHHUSIMH, C METO/IOM
MPOEKIIMOHHBIX CJIEJIOB; MCTIOJIb30BATh 7Sl IOCTPOCHUS
yeprexax. CEUEHUS METOJ CJIEeJI0B, KPATKO
Hauanbuble 3aMUChIBATh ATk TOCTPOCHUS CEUCHHUS.

CBEJICHUS O KyOe u
nMpamMue, ux
Pa3BEPTKU U
monenu. CeueHust
MHOI‘OI”paHHI/IKOB.
IToustre 00
aKCHOMATHY€ECKOM
MIOCTPOCHUU
CTEPEOMETPHU:
aKCHOMBI
CTEpPEOMETPHUU U
CJICACTBUA N3 HUX

Pacno3naBarhb BU ceUeHUS
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U OTHOLLUEHUH, B KOTOPBIX
CEYCHHeE JIeTuT pedpa Kyoa,
HaXOJUTh IIOIIA/b CEUCHHUS.
Hcnonb3oBarh nogodue npu
pelIeHnH 3a1a4y Ha
[IOCTPOEHUE CEUCHUM.
3HAKOMUTBHCSH C
aKCHOMaTU4YECKUM
IIOCTPOEHUEM
CTEpPEOMETpUH, C

aKCMOMaMH CTEPEOMETPUHU

U CJIEICTBUSMU U3 HUX.
HNnmocrpupoBars

aAKCHOMBI PUCYHKaMU U
puMepamMu U3
OKpYy:karolel 00CTaHOBKU

[Ipsimble n
MJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTH
MPSIMBIX U
MJIOCKOCTEN

12

B3anmHoe pacnionoxenue
IIPSIMBIX B IPOCTPAHCTBE:!
nepeceKaromnmecs,
napajuleJIbHbIEe U
CKpellMBaroIuecs

IpsIMBIE.

[TapamienpHOCT NPSAMBIX U
IJIOCKOCTEN B POCTPAHCTBE:!
napajuiesibHbIe MPSIMbIE B
IIPOCTPAHCTBE;
[apajljIeabHOCTh TPEX
IPSIMBIX; TAPAJUIENbHOCTD
IIPSAMOM M INIOCKOCTH. YTIIBI C
COHAIIPaBJIICHHBIMU
CTOPOHAMU; yTOJ MEXKIY
IPSIMBIMU B IPOCTPAHCTBE.

AKTYaJu3upoBaTh GaKTsl U
METO/IbI IJITAHUMETPUH,
pelieBaHTHBIE TEME, TIPOBOANUTH
aHaJIOTHH.

IepeunciasiTe BO3MOXHBIE
CHOCOOBI PACTIONOKEHUS
JIBYX TIPSIMBIX B
MIPOCTPAHCTBE,
WJLTIOCTPUPOBATh UX HA
npuMepax. /laBarp
onpeneeHue
CKPELIMBAIOLIUXCS MPSAMBIX,
dhopmynupoBaTh MpU3HAK
CKPELIMBAIOIIUXCS MPSAMBIX
Y IPUMEHSTB €ro Tpr
pereHnu
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[TapannenbHOCTh MIIOCKOCTEM:
napaieNbHbIC JI0OCKOCTH;
CBOICTBA MapalIeIbHbIX
mockocrei. IIpocrenmme
MPOCTPAHCTBEHHBIC (PUTYPHI HA
IJIOCKOCTH: TeTpaIp, KyO,
rapasuiesienuIie]; TOCTPOCHHE
CeUCHUI

3az1ad.
Pacno3naBarp npusmy,
Ha3bIBAThb €€ IEMEHTHI.
CrtpouThb ceueHus

IIPU3MBbl Ha TOTOBBIX
YEepTEKaAX.

IlepeuncasiTe BO3MOXKHBIE
CrocoObl B3aUMHOTO
PacCIIOJIOKEHMS IPSMOU U
IUIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTD
COOTBETCTBYIOLLIME
IIPUMEPBI U3 PEATLHON
)ku3HU. JlaBathb
onpeneeHue
[apaJUIeIbHOCTH NPSIMOM 1
IIJIOCKOCTH.
DopMyJIMPOBATH NPU3HAK
[IapaJUIEIbHOCTH IIPSIMOMN U
IUIOCKOCTH, YTBEPKACHUE O
IIPSIMOM IIEPECEUEHUS IBYX
IIJIOCKOCTEH, MPOXOAAINX
4yepes napajiebHble
IIpsIMBIE.

Pewmarb nmpakrtrueckue
3ala4d Ha IIOCTPOCHUE
CEYEHUI MHOTOTPAaHHUKA.
OO0BsiICHATH Cllydan
B3aMMHOT'O PACIIOIOKEHUS
IIJIOCKOCTEM.

/laBaTh onpenenenune
NapaJuIeNIbHBIX TUIOCKOCTEM;
MIPUBOAUTD MTPUMEPHI
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W3 peaJbHOM KU3HU U
OKpYy:karoliei 00CTaHOBKH,
WUTIOCTPUPYIOLIHE
MapajieJIbHOCTh
miockocreii. Ucnmosib3oBarb
MIPU3HAK NapAJJICIbHOCTH
JIByX IIJIOCKOCTEM, CBOKMCTBA
HapajuleIbHbIX IIOCKOCTEN
IIPU PELLICHUH 33/1a4 Ha
noctpoerue. OObSICHATD,
YTO Ha3bIBAETCS
napajuieIbHbIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJIHSIETCS
poeKTUpoBaHue GUryp Ha
mwiockocTb. M300paxkarsh B
napajuieJIbHON NPOEKINU
pa3IMyYHbIe FEOMETPUYECKHE
buryps.

MopnenupoBarh peaabHbIe
CUTYAalLlMH HA A3bIKE
reOMETPUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIETU

C UCMOJIb30BaHUEM
reOMETPUYECKHUX MTOHSATUH.
Hcnoas3oBarb npu
pelIeHnH 3aa4 Ha
MOCTPOCHHUE CEUCHU M
MOHSATHE NAPAILIEIBHOCTH,
IIPU3HAKU U CBOMCTBA
napajieJIbHbIX MPSMBIX Ha
IJIOCKOCTH
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[lepnieHIMKYISIPHOCTD
MPSIMBIX U IIJIOCKOCTEH

12

[lepnieHIUKyIIPHOCTD
IIPSAMOM U INIOCKOCTH:
NEPIECHIUKYISPHBIE IIPSIMBIC
B IIPOCTPAHCTBE, NPAMBIC
napajuleJIbHbIEC U
NEPIEHIUKYIISIPHBIE K
IJIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTH
IIPSIMOM U INIOCKOCTH,
TeopeMa 0 psMOi
NEePIEHAUKYIAPHOU
iockocTy [lepnenaukyisp
Y HAaKJIOHHBIE:

paccTosiHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 INIOCKOCTH

AKTyaJu3upoBaTh QaKTsl U
METO/1bl TUIAHUMETPHH,
peneBaHTHBIE TEME, IPOBOIUTH
AHAJIOTUU.

OO0BICHATB, KAKOU yros
Ha3bIBAETCS YITIOM MEX]Y
repeceKarouMucs
MPSIMBIMHU,
CKpELIMBAIOIIUMHUCS
MPSIMBIMU B ITPOCTPAHCTBE.
JdaBarTb onpenesienne
MePHEHIUKYIIPHBIX
MPSIMBIX U NPSMOH,
NIEPIEHIUKYIISIPHOMN K
IJIOCKOCTH.

Haxonuthb yrmibl MEXIY
CKPELIUBAIOIIUMHUCS NPSIMBIMU
B KyOe u nupamue.
IIpuBoAUTH NPUMeEPHI U3
pEAIbHOM )KU3HU U
OKpYy>Karo1iei 00CTaHOBKH,
HJUTIOCTPUPYIOIIHE
MEePIEHIUKYIIPHOCTh
MPSIMBIX B IIPOCTPAHCTBE

Y NEPIEHINKYIAPHOCTh
MPSIMOM K IIJIOCKOCTH.
DopMyTHPOBATH ITPU3HAK
MEePIEHIUKYISIPHOCTH
MPsIMOM U TUIOCKOCTH,
MIPUMEHSATH €T0 Ha
MIPaKTHKE: OOBICHATH
MePIEHIUKYISIPHOCTh
pebpa xyba u nuaroHanu
€ro rpaHu, KOTopas ero

22




depepanbHas paboyan nporpamma | Matematuka. 10—11 knaccbl (6a30Bblt ypOBEHD)

HE COAECPIKUT, HAXOUTh
JUIMHY JMaroHajiu Kyoa.
BoruncnsaTe BbICOTY
MPaBUJILHON TPEYTOJbHOU U
NIPaBUIIBHON
YETBIPEXYTOJIBHON ITUPaMU]]
no juyinHam pédep. Pemars
3a/1a4d Ha BBIYMCIICHUS,
CBSI3aHHBIE C
NEPIEHINUKYIAPHOCTBIO
IIPSIMOM U TUIOCKOCTH, C
HCII0JIb30BaHUEM NIpU
pelieHnn
IUTAHUMETPUYECKHUX (PaKTOB
1 METOJIOB.

OO0BbsICHATD, UTO HA3BIBAIOT
MEPIEHIUKYISIPOM U
HAKJIOHHOM M3 TOYKH K
IIJIOCKOCTH; IIPOEKIUEN
HAKJIOHHOH Ha IJIOCKOCTb.
OOBICHATD, YTO HA3LIBACTCS
pPacCcTOSTHUEM: OT TOUKH 10
IJIOCKOCTH; MEXTY
HapayieIbHBIMU
IJIOCKOCTSIMU; MEXAY MPSMOKN
U MapajuIeIbHON €11
IIJIOCKOCTBIO; MEKY
CKPEIIHBAIOINUMUCS
npssMbiMu. HaxoauTs 5tr
paccTOsIHUS B POCTBIX
ciydasix B KyOe, mupamuze,
npusMme. MoaenupoBarb
peanbHbIe CUTyaIlMH Ha SI3bIKE
TEOMETPUH, UCCIIENOBATh
MTOCTPOECHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM
reOMETPUYECKUX

TIOHSTHUH.

Hcnoab3oBaTh Mpyu pEIICHUN
3a/1a4 Ha IOCTPOECHUE CEUEHUN
teopemy Iludaropa, cBoricTa
MIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB
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VYIIbI MEXKIY MPSMBIMU
U TJIOCKOCTSAMU

10

VYI7bl B IPOCTPAHCTBE: YTOJ
MEXIy NPSMOM U IIIOCKOCTBIO;
JIBYTPAHHBIN yroJl, TUHEUHBIN
yToJl ABYTPAHHOTO yIa.
[lepnieH TUKyASPHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEeHIUKYISIPHOCTH JABYX
mwiockocreil. TeopeMa o TpEx
NEpIEeH UKy pax

AKTyaJau3upoBaTh QaKTsl U
METObI INIAHUMETPHUH,
peneBaHTHBIE TEME, IPOBOIUTH
AHAJIOTUU.

JaBaTb onpenesienne yria
MEX1y NPSMOU U
IJI0CKOCTBI0, GOPMYITHPOBATH
TEOPEMY O TPEX
MEPIICHANKYIISIPAX U
obparHyro k Heli. HaxonuTh
YIOJI MEKIy PSAMOU U
IJIOCKOCTBIO B
MHOI'OI'PAHHMKE, PACCTOSIHUE
OT TOUYKH JI0 IPSIMOI1 Ha
IIJIOCKOCTH, UCIIONB3Ys
TEOpEMY O TPEX
NEepIEHIUKYIIApaX.
[IpoBoauTh Ha yepTexe
MEPIICHANKYJIAP: U3 TOYKH Ha
MPsIMYI0; U3 TOYKU Ha
IUIOCKOCTh. JlaBaTh
OnpeeeHUe IBYIPAHHOTO
yIJIa U €T0 JIEMEHTOB.
OOBSACHATH PABEHCTBO BCEX
JIMHEHHBIX YIJIOB
JIByTPAaHHOTO yIJIa.
Haxonutpb Ha yepTexe
JBYTPaHHBIN yrou mpu pedpe
MMUPAMU/IBI, IPU3MBI,
MapajuIeIenuIea.
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[JdaBartb onpeneneHue

yIila MEXIy

miockoctsamu. JlaBarb
onpenegeHue U
(opmynupoBars

NPHU3HAK B3alMHO
MEPIEHIUKYISIPHBIX
IJIOCKOCTEM.

Haxoauthb ymibl MEXIY
IUIOCKOCTSIMU B KyOe U
MpamuIe.

Hcnonb3oBarh npu pelieHUU
3a/1a4 OCHOBHBIE TEOPEMBI U
METO/bI INTAHUMETPUH.
MopenupoBarb peanabHbIE
CUTyallH Ha S3bIKE
reOMETPUH, HCCJIEA0BATD
IIOCTPOEHHBIE MOJENIN

C UCIOJIb30BaHUEM
TEOMETPUYECKUX MTOHATUH.
Hcnoab3oBarh IIpu PEIICHUH
3a/1a4 Ha IOCTPOEHHUE
CEYCHMI COOTHOILLIEHUS B
MIPSIMOYTOJIBHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

ITonsiTE MHOTOTPaHHMKA,
OCHOBHBIE 3JIEMEHTbI
MHOTOT'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHKA.

ITpu3sma: n-yronapHasi Ipu3Ma;
rpaHu

AKTYyaJau3upoBaThb GakThl U
METO/1bI TUIAHUMETPHH,
pEeBaHTHBIEC TEME,
NPOBOAMTH AHAJIOTHH.
JdaBarb onpeneeHue
napajuiesIenuInena,
pacno3HaBaTh €ro BUJbI U
n3y4aTb CBOWCTBA.
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Y OCHOBAHUS [TPU3MBI;
npsiMasi 1 HaKJIOHHAs
MIPU3MBbIL; OOKOBas U MOJIHAS
MMOBEPXHOCTh MPU3MBI.
[Tapannenenunen,
IIPSIMOYTOJIbHBIN
napajuieJenuIes] U ero
cporictBa. [lupamuna: n-
yroJIbHasi TUPAMUIA, TPAHU U
OCHOBaHUE MUPaMU/IbL;
OOKOBas U MOJIHAS
MMOBEPXHOCTh MUPAMU/IBI;
MpaBUJIbHASA U YCEUEHHAS
nupamMua.

DNeMEHThI PU3MBI U
MMUPaAMU/IBI.

[IpaBusbHBIE MHOTOTPAHHUKH:
MOHSTHE TTPABUILHOTO
MHOT'OI'PAaHHMKA; TPaBUJIbHAS
MpU3Ma U MpaBUIIbHAS
NUpaMuU/a; IpaBUIbHas
TpEyrojbHas MUupaMua u
MPaBWIIbHBIN TeTpasp; KyO.
[Ipencrasnenue o
MPaBUITBLHBIX
MHOTOI'PAaHHHUKAX: OKTadIp,
JOZEKa’Ap U UKOCAIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIHHO
TOYKH, MPSMOM, TIIOCKOCTH.
DJeMeHTbl CHMMETPUH B
nupaMuax,
napasuiesenunenax,
MPaBUIIbHBIX MHOTOTPAHHHUKAX.

JaBarth onpenenenue
MAPaMU/]Ibl, PAaCIO3HABATH
BHJIBI TUPAMUI,
¢dopmyupoBaTh CBOICTBa
pEbep, rpaHeli U BHICOTHI
MPaBUJILHOM TUPaMUBI.
Haxoautp miomnajgb
MIOJIHOM U GOKOBOIA
MOBEPXHOCTU MUPAMU/IBI.
JdaBaTb onpenesienne
yCE4EHHOU MUPAMU/IBI,
Ha3bIBaTh €€ AIIEMEHTBHI.
DopMyJIHPOBATH TEOPEMY
0 10 OOKOBOM
IIOBEPXHOCTH IPABUIIBHON
YCEUEHHOW MUPAMU/IBI.
Pemarp 3a1aum Ha
BBIYKCIICHHUE, CBSI3aHHBIE C
MUpaMUIaMU, a TaKKe
3a/1a4M Ha MOCTPOEHUE
ceyenuil. JlaBarp
omnpeaeJieHue Ipu3Mbl,
pacno3HaBaTh BUJIbI
IIPU3M, H300pakKaTh
MIPU3MBI Ha YEPTEKE.
Haxoaurp mjomaib
TTOJTHOW MJT OOKOBO#
MMOBEPXHOCTHU MPU3MBI.
HM3yyarb COOTHOLICHUS
Diinepa A dyncna peodep,
IPaHeN U BEpIINH
MHOTOTPaHHHKA.

H3yuarpb BUIBI
MPaBUIIbHBIX
MHOTOT'PAaHHHUKOB, UX
Ha3BaHUsA U KOJIMYECTBO
rpaHei.
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Brrunciienue 351eMeHToB
MHOTOTPaHHHUKOB: pEOpa,
JMaroHanu, ynisl. [lnomans
OOKOBOI MOBEPXHOCTU U
IIOJIHOYM ITOBEPXHOCTHU MPSAMOMI
MIPU3MBI, TUIOLIA/1b
OCHOBaHMH, TEOpPEMA O
OOKOBOI MOBEPXHOCTH
npsamoit mpusMsl. [lnomans
OOKOBOI MOBEPXHOCTU U
[MOBEPXHOCTH MPABUIIBHON
MUPaMUIBI, TEOpEMa O
mwIomaau 0OKOBOMI
IIOBEPXHOCTH YCEYEHHOU
MUPaMU/IbI

H3yuarb cuMMETpHUIO
MHOTOIPAaHHUKOB.
OO0BSCHATD, KaKHE TOYKH
Ha3bIBAIOTCS
CUMMETPUYHBIMU
OTHOCHUTEJIBHO JaHHOM TOYKH,
MPSIMOM WJIM TNTIOCKOCTH, YTO
Ha3bIBAIOT IIEHTPOM, OChIO
WJIU TUIOCKOCTBEO CUMMETPUU
¢burypsi.

IlpuBonuTHL IpUMeEPHI
CUMMETPUYHBIX (DUTYD B
apXUTEKTYypE, TEXHUKE,
MIpUPOJIE.

MoneaupoBarb peanabHbIe
CUTYaIIUH Ha A3BIKE
re€OMETPHUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEIU C
HCIIO0JIb30BaHUEM
FEOMETPUYECKUX TTOHSATHI,
WCIIOJIb30BaTh 1MO100Me
MHOTOI'PAHHHUKOB

OO0BEMEI
MHOTOTPAaHHUKOB

TToustue 00 00béMe. O0BEM
MUPaMHUIbI, IPU3MBI

AKTYyaIu3upoBaTh (HaKTh U
METOIbl TUTAHUMETPHH,
peneBaHTHBIC TEME.
OO0bsACHATD, KaK
HU3MEPSIIOTCSE 0OBEMBI TEll,
MPOBOJISl AHAJIOTHUIO C
W3MEPEHHUEM IO
MHOT'OYTOJIbHUKOB.
DopmMyTUpPOBATH OCHOBHEIE
CBOICTBa 00BEMOB.
HN3yuarb, BLIBOAUTH

(popmybl
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o0béMa

MPSIMOYTOJILHOTO
napa’suiesenumnena,
MIPU3MBI U

MAPaMHUJIBL.

Bbruncasatb 00bEM
MIPU3MBI U TUPAMU/IBI IO
WX 3JIEMEHTaM.
IpumensaTh 00bEM 1151
pelieHus
CTEPEOMETPUICCKUX 3a]1a4
U 7151 HAXOXKICHUS
TCOMETPUUYCCKUX BEITUIHH.
MonenpoBaTh peanbHbIe
CUTYaIlH Ha S3BIKES
TeOMETPUU, UCCJIEeA0BATH
MTOCTPOEHHBIC MOJICITN

C UCIOJIb30BAaHUEM
F€OMETPUYECKUX OHATUI

[ToBTOpEeHue: 4
CEYeHUs, MocThoetie Crpoutb ceueHue
PacCTOSIHUSA U YITIbI PO MHOTOTpaHHHMKa METOJOM
ceueHul B 0B
MHOI'OI'DaHHHUKE. )
p .. JdaBarn onpenesenue
Boruncnenue paccTOsSHUM: MEXTy
JBYMsI TOYKaMH, OT TOYKHU J0 PaCCTOAHMS MEAKLY QUIypam.
. ’ . HaxoauTthb paccTosiHue MEXay
HPAMOH, OT TOHIH 10 TIOCKOCTH, NapajuIeIbHBIMU IIIOCKOCTAMU
MEXly CKPEIUBAIOLIUMUCS MERITY IIOCKOCTEIO 1 )
npsIMbIMU. BeIuncienue yrios: HapaIebHOi eif IpAMOi
2
MEHAY CRPCIIBATOTIMHCA MEXJy CKPEIMBAIOIUMUCS
NPSIMBIMHU, MEXKIY MPSIMON U npsivbivH. CTPOHTS
IUIOCKOCTBIO, IByTPaHHBIX YIVIOB, HHHeﬁHHﬁ
yTOJI IByTPaHHOTO
YIJIOB MEX]Ty IJIOCKOCTSIMU yIa Ha gepTeNKe
MHOTOTpaHHHMKA U HaXOJUTh €TO
BEJIMYUUHY.
HaxoauThb yriel Mexnay
IJIOCKOCTSIMU B
MHOTOTpaHHHUKAX
OBILEE 68
KOJIMYECTBO
YACOB I10
[TPOTPAMME
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OEJNEPAJIBHASL PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA»

INOACHHUTEJIBHAS 3AIIMCKA

VYuebHblil Kypc «BeposiTHOCTh U CTaTUCTUKA» 0a30BOI0 YPOBHS SIBJISETCS MPOJODKEHUEM U
pa3sBUTHEM OJTHOMMEHHOTO Y4eOHOT0 Kypca 6a30BOr0 YPOBHSI OCHOBHOT'O 00IIIEro 0Opa30oBaHMUS.
VYuebHblil Kypc npegHasHaueH Ui GOpMUPOBaHUS Y 00yUarOIIUXCs CTATUCTUYECKON KyJIbTyphl U
IIOHMMAHHUS POJIM TEOPUU BEPOATHOCTEN KaK MaTEMATUYECKOTr0 MHCTPYMEHTA JJIs1 U3YUECHHUS
cilydaliHbIX COOBITUH, BeTMUUH U nporeccos. [Ipu nzyuenun yuebHoOro kypca odoramaroTcs
IpeCTaBICHNs 00yJYarOIIUXCS O METOJaX MUCCIIeI0BaHU N3MEHYUBOTO MUPA, Pa3BHBACTCS
HNOHUMaHHE 3HAYMMOCTHU M OOLTHOCTH MAaTeMAaTHYECKUX METOJI0B MTO3HAHUS KaK HEOThEMJIEMOH YacTu
COBPEMEHHOTI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUSI.

Copneprxanue yueOHOTo Kypca HalpaBiIeHO Ha 3aKpeNICHUE 3HAaHUH, TIOTyYEeHHBIX IPU U3YYEHUU
Kypca Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHus, U Ha pa3BUTHE IPEACTABICHUN O CIy4YailHbIX
BEJIMYMHAX U B3aUMOCBSI35X MEX/y HUMH Ha Ba)KHBIX IIPUMeEpax, CIO’KEThl KOTOPIX MOYEPIHYTHI U3
OKpy»aroriero Mupa. B pesynbrare y oOydaromuxcs 10JKHO ¢(hOpMUPOBATHCS MTPEICTABICHUE O
HaunOoJiee ynoTpeOUTEIbHbIX U 00X MATEMAaTHUECKUX MOJIEIIAX, UCIOIb3YEMBbIX /ISl OMCAHUS
AQHTPOIIOMETPHUYECKUX U JIEMOTpaUIeCKUX BEITMYNH, TOTPEITHOCTEH B PA3IMYHOTO POJa U3MEPECHHUSX,
JUINTEJILHOCTU 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U
IIPOLIECCOB B OOILIECTBE.

B cooTBeTcTBUM ¢ yKa3aHHBIMM LIEJISIMHU B CTPYKType Y4eOHOro Kypca « BeposSTHOCTb U CTaTUCTHKA»
JUIsL ypOBHS CpeJiHero o0miero oopazoBaHus Ha 0a30BOM YPOBHE BbIJENIEHBI CIEIYIOLINE OCHOBHbBIE
cozepxarenbHble TMHUN: «CiryyailHble cOOBITHS U BEpOATHOCTHY, «CilyyaiiHble BETMUUHBI U 3aKOH
OOJIBIINX YHUCEN.

BaxHy!0 4acTh yueOHOro Kypca 3aHUMaeT N3y4eHUEe TeOMETPUIECKOT0 U OMHOMHAIILHOTO
pacnpeneseHnii 1 3HaKOMCTBO € UX HENPEPhIBHBIMU aHAJIOTaMHU — IT0KA3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Conepxanne nuHIM «CirydaiiHble COOBITHS U BEPOSATHOCTHY CIIYKMT OCHOBOHM 1Sl pOPMHUpPOBAHUS
IpeJCTaBICHUN O pacipeesieHUH BEPOATHOCTEH MEXly 3HAUCHUSIMH CITyYaiHbIX BEJIMYMH, a TAaKXKe
3Ta JUHUS HE0OX0AMMa Kak 0aza Uid 3ydeHMsI 3aKOHa OOJbIINX YKcen — (PyHAaMEHTaIbHOTO
3aKOHA, IEMCTBYIOIIErO B MPHPOJIE U OOIIECTBE M UMEIOIIEro MaTeMaTHuecKyo Gpopmanuszanuto. Cam
3aKOH OOJIBIIMX YMCEN MpeJiaracTcs B 03HaKOMUTEIBHON (popME C MUHUMAJIbHBIM UCIIOJIb30BAaHUEM
MaTeMaTH4ecKoro (hopManusma.

TeMbl, CBSI3aHHBIC C HEMTPEPHIBHBIMU CITyYaifHBIMH BEJTMUYNHAMH, aKIICHTUPYIOT BHIMaHHUE
00yyaromuxcs Ha OMUCAHUU M U3YUYEHUH CITyYalHBIX SIBICHUH C TOMOIIBIO HETTPEPBIBHBIX (DYHKIUH.
OcHOBHOE BHUMaHUE YJENSeTCs TOKa3aTeIbHOMY U HOPMaJIbHOMY PacIpe/leIeHUsIM, IIPH 3TOM
IperoiIaraeTcsi 03HaKOMHUTEIbHOE U3yUeHHEe MaTepuaia 6e3 10Ka3aTeNbCTB IPUMEHIEMBbIX (PaKTOB.
O611iee yncIo 4acoB, PeKOMEHIOBAHHBIX JUIsl U3y4eHHs ydeOHoro Kypca « BeposTHOCTh U
cratuctuka» — 68 yacos: B 10 kinacce — 34 gaca (1 yac B Hegemoo), B 11 kinacce — 34 gaca (1 yac B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

[IpencraBieHne NaHHBIX ¢ TOMOIIBIO Ta0UI U quarpamm. CpeaHee apupmeTnyeckoe, MeraHa,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHUs, pa3Max, AUCIIEPCHs] U CTaHAAPTHOE OTKIIOHEHHE YUCIOBBIX
HaOOPOB.

Ciy4aifHbIe SKCTICPUMEHTHI (OTIBITHI) U CITy4alHbIE COOBITHS. DIeMeHTapHBIE COOBITHS (MCXOIBI).
BeposTHOCTB CityyaifHOTO cOOBITHSA. BIM30CTh YacTOTHI U BEPOSTHOCTH COOBITUH. Ciry4yaifHbIe OMBITHI
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C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSMU. BeposTHOCTH COOBITHI B OMbBITaX €
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITHUSMHU.

Onepanuu HaJ COOBITUSMU: TIepecedeHne, 00beIMHEeHUE, POTUBOIONIOKHbIE COOBITHS. J{narpaMmmel
Oitnepa. ®opmyiia cl10KeHUsI BEPOATHOCTEH.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHHE BEPOSITHOCTEH. JlepeBo ciydailHOro sxcnepumenta. dopmyna
MOJTHOM BepOSITHOCTH. He3aBucHMBbIE COOBITHSI.

Komb6unaropnoe npasusio ymaoxenus. [lepecranoBku u akropuain. Uucno coueranuii. TpeyroapsHuK
[Tackans. @opmyna 6uHoMa Herotona.

bunHapHBIH ciiydaliHbIN ONBIT (MCTIBITAHKE), YCIIeX U Heynada. HezaBucumbie ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUHN JI0 epBOro ycnexa. Cepusi HE3aBUCUMBIX UCTIBITAaHUI bepHyIun.
Cnyuaiinas BenuurHa. Pactipenenenue BeposarHocTel. Jluarpamma pacnpenenenus. [Ipumepst
pacrpeiefieHuid, B TOM YHCJIe, TEOMETPUUECKOE U OMHOMHAIIBHOE.

11 KJIACC
YuciioBble XapaKTEepUCTUKU CIIyYailHbIX BETMYMH: MAaTEMaTUYECKOE OKUJAHUE, TUCTIEPCHS 1
CTaHJapTHOE OTKJIOHEHHE. [IprMephl IpUMEHEHHSI MATEMaTHYECKOIO 0’KUJaHUS, B TOM YHCJIE B
3aJa4ax 13 MOBCEIHEBHOM KM3HU. MaTemaTuyeckoe okuianue OMHapHOW CIy4aiiHOM BEIUYMHBI.
MaremaTnueckoe 0XKHUJAaHUE CyMMBbI CIIy4allHbIX BEJIMYMH. MaTeMaTnyeckoe 0>kUJIaHue U JUCIepcus
F€OMETPUUYECKOTO M OMHOMHAIILHOTO PACIpEIeICHUN.
3aKkoH OOJIBIIMX YUCET U €r0 POJib B HAyKe, MPUPOJe U odmiecTBe. BEIOOpOoUHBIil MeTOA
HUCCIIEIOBAHUMN.
[Ipumepsl HEeNIPEPHIBHBIX CIIyYailHBIX BenudrH. [loHSITHE O IIOTHOCTH pacnpeneneHus. 3aaaqu,
MPUBOSAIINE K HOPMAJIbHOMY pacipezesieHuto. [IoHsaTre o HopMaabHOM paclpeaeieHUH.
HPEJIMETHBIE PE3YJIBTATbHI
K konuy o0y4enus B 10 kjiacce oOyyaromuiics MOIy4UT CIEAYIOIINE PEAMETHbIE Pe3yJIbTaThl:

YUTATh U CTPOUTH TAOJIULIBI U JUATPaAMMBbL;

OIIepUPOBATH MOHATHAMU: CpeAHee apupMeTUIecKoe, MeJuaHa, HanboJbIee,

HauMEHbIlIee 3HaYCHHEe, pa3Max MacCUBa YUCIIOBBIX JIAHHBIX; OTIEPUPOBATH MOHATUSAMU: CITyYalHbIN
HKCIEPUMEHT (OIBIT) U ClTyyailHOe cOObITHE, 2JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN HCXO/)
CIIy4aifHOTO OTbITa, HAXOJUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOKHBIMU CITy4allHbIMU
COOBITUSIMH, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTH COOBITUI B M3yUEHHBIX CITyYailHbIX
AKCIEPUMEHTAX; HAaXOJIUTh U POPMYIUPOBATH COOBITHS: ITEpEcCEUeHUE U 00bETUHEHHE TaHHBIX
COOBITHH, COOBITHE, TPOTHBOIOIOKHOE TAHHOMY COOBITHIO, TIOJIb30BATHCS JUarpaMMamu Diinepa u
(bopMyII0ii ClOKEeHUsI BEpOATHOCTEH MPU PEIICHUH 33]a4; OIEpUPOBATh NOHIATUSIMHU: YCIOBHAS
BEPOSITHOCTh, HE3aBUCHMBbIE COOBITHS, HAXOAUTh BEPOSITHOCTH C TIOMOIIBIO MPaBHIJIa YMHOXKEHHUS, C
MOMOIIBIO IepeBa CIIy4allHOTO OIbITa; MPUMEHSTh KOMOMHATOPHOE MPAaBUIIO YMHOXKEHUS IpU
pEILIEHNN 3a]]a4; ONIEPUPOBATH MOHATUSIMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUH,
ycrex U HeyJauda, HaXOJAUTh BEPOATHOCTH COOBITHI B CEpUH HE3aBUCUMBIX UCIIBITAHUN 710 IEPBOTO
ycrexa, HaX0JIUTh BEPOSATHOCTH COOBITUN B CEPUH UCTIBITAHUN
bepHymu; onepupoBarh NOHITUAMMU: Cy4yaiiHas BETMYHHA, paclpeieeHUEe BEpOsTHOCTEH,
Juarpamma pacipeeneHHus.

K koniy o0ydenus B 11 ki1acce o0yyaromuics MOIY4UT CIEAYIOIINE PEAMETHbIC pe3yJIbTaThl:
CPaBHUBATh BEPOATHOCTH 3HAYECHNUN CIyYallHON BEJIUYMHBI [10 PACTIPEAECICHUIO WU
C IIOMOIIBIO IMarpaMM; OIIEPUPOBATH MTOHATUEM MAaTEMATUUECKOT0 OXKUIAHUS, IPUBOJAUTH IIPUMEPHI,
KaK IIPUMEHSETCS. MATEMAaTUYECKOE 0’KUJaHUE CITy4YallHOW BEJIMYMHBI HAXOINUTH
MaTEeMaTU4YeCKOe 0’KUIAHKE 110 JaHHOMY PacIpelelICHUI0; UMETh
IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YUCEN; UMETh
MIPEACTABICHUE O HOPMAJIBHOM PaCIIPEICICHUH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HanmenoBanne |KommuectBo OcHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH
paszznena 4acoB cofiepXaHue 00yJaroLIIXCS
(Temsl) Kypca
[IpencraBnenue 4 [IpencraBnenue
TaHHBIX U JAHHBIX C TOMOIIIbIO
onucaresbHast Tabnmun u quarpamm. | W3Bjaexkars nHGopMauio u3 Tabau
CTaTHUCTUKA Cpennee U IMarpaMM, UCIOJIb30BaTh TaOIUIIbI
apupMeTHIECKOe, U JarpaMMBbl IS IPEACTaBICHUS
Me/IMaHa, CTaTUCTUYECKUX NaHHbIX. Haxoaurts
HauOoJbIlIee U OTHUCATEIIbHBIC XapaKTEPUCTUKHU
HauMEHbIIIee JTAHHBIX.
3HaYEHUs, pa3Max, BoiaBurarb, KpUTHKOBATH IMIIOTE3bI
Tucnepcus, 0 XapakTepe cIy4ailHOi U3MEHYUBOCTH
CTaH/JapTHOE U OIpeaensonmx e€ pakTopax
OTKJIOHEHHE
YHCJIOBBIX HAOOPOB
CrnyualiHble ONBITHI 3 Crnyuaiinbie
U CllydaiiHbIe IKCIIEPUMEHTHI
COOBITHSL, OTIBITHI C (omBITHI) U
PaBHOBO3MO>XHBIMU CiIy4yalHbIe
PIIEMEHTapHBIMU COOBITHA. .
BobigenssTh Ha IpuMepax ciayyaiiHbie
MCXO/IaMU DneMeHTapHbIe .
COOBITHS B ONTMCAHHOM CITy4aliHOM
COOBITHSI (MCXOBI).
OTIBITE.
BeposaraocTs
. @opmyTHPOBATH YCIOBUS IPOBEACHUS
ClIy4aifHOTO o
CIIy4alHOTO OIIBITA.
COOBITHSL. .
Haxoauth BEpOsSATHOCTH COOBITUI
Beposgraoctu
9 B ONBITaxX ¢ PABHOBO3MOKHBIMU
COOBITHI B
UCXOJaMH.
OTIBITAX C
MoneaupoBaThb ONBITHI C
PaBHOBO3MOXKHBI
. PaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMH
AJIEMEHTAPHBIMU
COOBITHUSIMH.
IIpaxTrueckas
pabota

ncxogaMu B XOA€ HpaKTquCKOﬁ pa6OTBI
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Omneparuu Haj 3 Onepanuu Haj
COOBITHUSAMH, COOBITHSIMHU:
CII0)KEHHE IepeceucHue, Hcnonb3oBarh 1uarpaMMsl Jitiepa U
BEPOSITHOCTEMN o0benuHeHne CJIOBECHOE OMUCAHUE COOBITUHN IS
COOBITHIH, (bOopMyITUPOBKH U U300paKEHUS
MIPOTHBOIIOJIOKHBIE 00beIMHEHUS U TepeceueHrs COObITHIA.
coObtust. lnarpammel | Pemiats 3aga4M ¢ UCIIONB30BAHUEM
Oitnepa. ®opmyna (hopMyIIBI CIIOKEHHS BEPOSTHOCTEH
CIIOXKEHUS
BEpPOSITHOCTEM
YcnoBHas 6 YcnoBHas
BEPOSITHOCTb, BEPOSITHOCTb.
Pemiath 3a1a4m Ha HAXOXKICHUE
NIEPEBO YMHOXEHHE N .
o . BEPOSITHOCTEN COOBITHIA, B TOM YHCIIE
CIIy4aiiHOTO BEPOSITHOCTEH.
. YCJIOBHBIX C IIOMOIIIBIO JepeBa
ombITa, hopmyna JlepeBo cirydaiiHOTO .
o CIIy4alHOTO OIIbITA.
1OJIHOM IKCIIEPUMEHTA. .
. OnpenensiTb HE3aBUCUMOCTH COOBITUH
BEPOSITHOCTH U dopmyna noaHoI
1o Gpopmylie ¥ o OpraHu3aIuu
HE3aBUCHUMOCTD BEPOSITHOCTH. o
. CIIy4aiflHOT'O OIlbITa
COOBITHIA HesaBucumele
cOOBITHS
JJIeMEHTbI 4 Kombunaropuoe
KOMOUHATOPUKH MIPaBUIIO
YMHOKEHUS.
IIepecTranoBkuM
Hcnoab30BaTh MpaBUII0 YMHOXKECHHS
U (akTopual. .
Ynero JUISL IEPEYUCIIEHUS COOBITHI B
N ciny4daiiHoMm onbiTe. Ilosb3oBaTrbes
COYETaHMH. .
dbopmyroit u TpeyronbHuKOM [lackans
TpeyroabHUK o
JUTSL OTIPECIICHUS] YnCiIa COUeTaHU I
[Tackas.
®opmyna
OuHOMa
Hprorona
Cepun 3 bunapHbIii
IIOCJICIOBATEIbHBIX CITyYaiHBIN OMBIT
WCTIBITAHUI (ucmbITa"me), ycrex
Pa30ouBaTh ClI0XKHBIE SKCIEPUMEHTHl Ha
U HeyJaya.
oTJIeTbHBIC HCTIbITaHusl. OcBauBaTh
HeszaBucumele
MOHATHS: UCTIBITAHUE, CEPUS
ucnbiTanus. Cepust b
HE3aBUCHUMBIX UCTIBITAHHH.
HE3aBUCHUMBIX
HUCHOBITAaHUH 10
IIEPBOTO
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ycnexa. Cepus
HE3aBHCHUMBIX
HUCTIBITAHU N
bepnymm.
[IpakTnueckas
pabora ¢
KCII0JIb30BaHUEM
AIIEKTPOHHBIX
Ta0IuIL

IIpuBoAUTH IPUMeEPbI CEPUI
HE3aBUCHUMBIX UCHbITaHUN. Pemarb
3aJ]a4M Ha MTOUCK BEPOSTHOCTEHN
COOBITHI B CEpUU UCTIBITAHUH 10
MIEPBOTO YCIeXa U B CEPUSIX UCIIBITAHUN
bepnymu. M3yuars B xoe
NMPAKTH4YECKOIi padoThI C
HCIIOTH30BAaHUEM ICKTPOHHBIX TaOIHI]
BEPOATHOCTH COOBITUM B CEPUSIX
HE3aBUCHUMBIX HCIBITaHUHI

Cnyuaiinbie 6 | CayuaiiHas BelIMYMHA.
BEJINYUHBI Pacnpenenenne
u BEPOSITHOCTEM.
pacnpeneneHus Juarpamma .
pacIpe/eeHus. OcBauBaTb MOHATHSA: CITy4yailHas BEJIUYNHA,
Cymma 1 pacnpezenenue, Tadiuia pacrpeneieHus,
NPOM3BE/IEHHE JyarpaMMa pacipeieseHus. }
CITyHaifHBIX BETHHUHH. IIpuBoaUTH NpPUMePBbI PaCIpPECICHUI, B
TTpuMepst TOM YHCJIE TEOMETPUUECKOTO U
pacTpeneeHii, B ToM OMHOMHUABHOTO. Cpa]EHI/IBaTb
umcIte reoMeTputeckoe | PACTIPEICICHHS CIyaliHbIX BEIMUH
ey pm——— HaxoauTthb 3Ha4eHUS] CYMMBI U
MPOU3BEIECHHUS CIIyYalHbIX BEJTUYHUH.
CTponTh M pacno3HaBaTh reOMETPUUECKOE
1 OMHOMHAJIBHOE pacipenesieHne
[ToBTOpEHUe, 5 | OnwucarenpHas IToBTOPATHL U3y4YEHHOE
o0o01ienue, CTaTUCTHKA. U BBICTPAUBATh CUCTEMY 3HAHUU
CUCTEeMaTU3aLus Ciy4aiiHble ONBITHI U
3HAHUI BEPOSATHOCTH
CITy4alHBIX COOBITHA.
Oneparuu Haj
COOBITHUSIMU. DIIEMEHTHI
KOMOWHATOPHKH, CEPUU
HE3aBUCHUMBIX
HCTIBITAHUHI
OBIIEE 34
KOJIMYECTBO
YACOB I1O
[TPOI'PAMME
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