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HHOACHUTEJIBbHAA 3AIIUCKA

PabGouass mporpamma mo ydeOHOMy mpeamery «Maremartuka (0a30BBI ypOBEHb) (IpeamMeTHas
obmacte «Marematuka W UWHPOpPMATHKa») (lasee COOTBETCTBEHHO — IIpOorpaMMa II0 MaTeMaTHKe,
MaTeMaTHKa) COCTaBJIeHAa B COOTBETBCTBHUHM ¢ (efepaibHOi padouell mporpaMMoil 1o yueOHOMY ImpeaMeTy
«MatemaTtukay» (0a30BbIii ypOBEHb) M BKIIOYAECT MOSICHUTEIBHYIO 3aIlUCKy, COJEpKaHHE OOYy4YCHHMS,
IUTAHUPYEMbIE Pe3yIbTaThl OCBOCHHS MPOTpaMMbl IO MaTeMaTHKe, TEMaTUYECKOe MJIaHUPOBAHUE.

[TosicHuTenpHAs 3aMycKa OTpa)kaeT OOIIME LENH U 33/1a4 U3yYeHHUs] MaTEMaTHUKH, XapaKTePUCTUKY
MICUXOJOTMYECKUX MPEINOChUIOK K €€ M3yUYeHHUIO0 00yJarolIUMUCA, MECTO B CTPYKType y4yeOHOro IjiaHa, a
TaKXe MOJIX0bI K 0TOOPY COAEPIKaHus, K ONPEACTICHUIO IUTAHUPYEMBIX PE3YIIbTATOB.

Copepxanue OOydeHHUS pPaCKpbIBAeT COJEp)KaTelbHbIE JHMHHUH, KOTOpPbIE IIpeljaraiorcs Ui
00513aTeIbHOTO U3YyUEHHSI B KAXKIOM KJIacCe Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHusI.

[Inanupyemble pe3yibTaTbl OCBOEHHUS MPOTpaMMbl IO MaT€MaTHUKE BKIIOYAIOT JIMYHOCTHEIE,
METaIpeIMETHBIE PE3yIIbTaThI 32 BECh MEPHO 00yUSHHS Ha YPOBHE CPEITHEro 001iero o0pa3oBaHus, a TAKKe
MpeIMETHBIEC JOCTUKEHHS 00YYaroIerocs 3a KaX/1blii roj1 00y4eHus.

[IporpaMma 1o MaTeMaTHKE Ha YpOBHE CpPEIHEro o0Iiero odpa3oBaHMs pa3padoTaHa HAa OCHOBE
OI'OC COO c yuétoM COBpPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MNPEABIBISIEMBIX K MaTeMaTUYECKOMY
00pa3oBaHMIO, M TPAAULUN POCCHUCKOTO oOOpazoBaHMs. Peanmzamus mnporpaMmbl IO MaTeMaTHKe
oOecrieurBaeT OBNAJCHHE KIIIOYEBBIMA KOMIIETCHLUSMHU, COCTABISIOIMIMMU OCHOBY MJISI CAMOPA3BUTHS U
HENPEPBIBHOIO 00Pa30BaHMsl, LIEJIOCTHOCTh OOIEKYIbTYPHOIO, IUYHOCTHOI'O M [T0O3HABATEIBHOIO PA3BUTHS
JUYHOCTH O0YYarOIINXCS.

B nporpamme 1o mareMaTuKe yuTEHbl UAEHU U MOJOKEHUS KOHLENIUN Pa3BUTUS MaTeMaTHYECKOTO
oOpazoBanust B Poccuiickoit ®denepanuu. B cooTBeTcTBUM ¢ Ha3BaHMEM KOHIICTIIIMM, MaTEMaTHYECKOE
o0pa3oBaHKe TOJDKHO, B YACTHOCTH, MPEIOCTABIATH KAXAOMY 00ydJaromeMycss BO3MOKHOCTD JOCTHKEHUS
YPOBHSI MaTeMAaTUYECKUX 3HAHHUH, HEOOXOIMMOTrO ISl JajbHeHIel ycnenHoi xu3Hu B oduiecte. IMeHHO
Ha pelIeHNe 3TOM 3aJa4m HallelieHa IporpaMma 1o MaTemMaTuke 0a30BOro ypoBHsI.

MaremaTuka — OHOPHBI HpeAMeT s M3Y4YeHHs CMEXKHBIX IUCHMIUIMH, YTO JenaeT 0a3oBYIO
MaTeMaTHYECKYIO MTOArOTOBKY HEOOXOAMMOH.

[TpakTuyeckass TMOJIE3HOCTh MaTEeMAaTUKU OOYCIIOBJIIEHA HAJUYMEM MPOCTPAHCTBEHHBIX (HopM,
KOJIMYECTBEHHBIX OTHOLIEHWH, SKOHOMHUYECKHX pacdyeToB; HEOOXOJMMOCThIO MATEMaTHYECKMX 3HAHUI B
NIOHMMAHUKA [PHUHLIMIIOB YCTPOMCTBA M MHCIOJNB30BaHUS COBPEMEHHOW TEXHHMKH, BOCHPHSATHS H
MHTEpIIpeTalysl pa3HOOOpa3HOM COLMAIBbHON, AKOHOMHUYECKOM HH(GOpMaluu; NpPaKTUYECKUX MHPUEMOB
IeOMETPHUYECKUX H3MEPEHUH M TOCTPOCHUH, YWTeHHs WH(POpMalMW, MPEACTaBIEHHOW B BHJE TaOJHI,
auarpamm U rpaukos.

ITpuMeHeHne MaTEMaTHYECKOTO CTUIISI MBILIUIEHUS, IPOSIBIISIOLIETOCS B ONPEECIEHHBIX YMCTBEHHBIX
HaBbIKaX, IpUE€Max U METOJaxX MBIIUICHHs YeJoBeKa, Mpoleccax 0000IeHNs U KOHKPETU3alluu, aHalu3a u
CHHTEe3a, KJacCU(UKAMM M CHUCTeMaTH3alH, a0CTparupoBaHMs M aHAJIOTUH Kak (OpMHpPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBILIUIEHNS M BOCOIUTAaHUM YMEHHUN AeMCTBOBATH M0 33JaHHBIM aJITOPUTMAaM,
MO3BOJISIONIEH COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHUpOBaTh HOBblE. OOBEKTHI MaTeMaTHYECKUX
YMO3aKJIIOYeHUH, NpaBUja WX KOHCTPYHPOBAHMSI PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUH (OPMYIMPOBATh, OOOCHOBBIBATH M JIOKA3bIBATh CYXJIECHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIJICHHE.

OOyueHue MaTeMaTHKE KaK BO3MOXKHOCTb PA3BUTHS Y OOYYaIOUIMXCS TOYHOW, pallMOHAJIbHOW U
MH(OPMATUBHON pedr, yMeHHs 0OTOUpaTh HarboJiee MOIXOIIINE I3bIKOBbIE, CHMBOJIIMYECKUE, TpadUUecKie
CPEICTBA JJIsl BBIPAXKEHUS CY>KJIEHUHN U HaIJIAJHOTO UX MPECTABICHUS.

O6111ee 3HaKOMCTBO C METOAAMHU MTO3HAHUS JIEHCTBUTENILHOCTH, IPECTABICHUE O TIPEIMETE U METOE
MaTEeMaTHKH, €ro OTIUYUSA OT METOJOB €CTECTBEHHBIX U TYMaHUTApHBIX HaYK, 00 0COOEHHOCTSIX MPUMEHEHUS
MaTeMaTHKU JJIsl peLICHUs] HAYyYHbIX U MPUKIIATHBIX 337a4 KaK HEOOXOIMMBI KOMIIOHEHT OO1El KYJIbTYpHI.
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N3yyenne MaTeMaTHK CIOCOOCTBYET ACTETUUECKOMY BOCIIUTAHHIO YEIOBEKA, TOHUMAaHHUIO KPACOThI
U U3AIIECTBA MATEMaTHYECKUX PACCYXIEHUH, BOCHPUATHIO T€OMETPHUECKUX (POpPM, YCBOCHHIO HJEH
CUMMETPUH.

[TpuoputeTHBIMU LeJAsIMHM 00y4eHust MmaremaTuke B 10—11 kmaccax Ha 6a30BOM ypOBHE SIBIISIFOTCSL:

. (bopMHpOBaHKE IICHTPAIBHBIX MATEMAaTHUECKUX MOHATUH (YHCII0, BETUMYMHA, TEOMETpHYECcKast
¢durypa, nepemMeHHasi, BEpOSTHOCTb, (DYHKIHS), 00ECIEUNBAIOIINX MPEEMCTBEHHOCTh U MEPCHEKTHBHOCTD
MaTeMaTHYeCKOro o0pa3zoBaHus 00y4YarOIINXCS;

o nojiBe/ieHue OOydaroluXcs Ha JOCTYIMHOM JUJIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3U
MaTEeMaTHKHU M OKPY’KAIOILIET0 MUPa, TOHUMAaHUE MAaTEMATUKH KaK YacTH OOIIeH KyJIbTyphl 4YeJIOBEUECTBA;

. pa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydJarouInxcsi, MO3HABATEIbHOM
aAKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTU MBILUICHHUS, HHTEpECca K U3yUEHUIO0 MAaTEMaTHKU;

o ¢dbopmupoBanue (GYHKIHMOHAIHLHOW MaTEeMAaTHYECKOM TI'paMOTHOCTH: YMEHHUsS paclo3HaBaTh
MaTEeMaTHYECKUE aCTIeKThI B PeaIbHbIX KU3HEHHBIX CUTYALMIX U IPU U3YUYEHUH APYTHX yUEOHBIX IPEIMETOB,
MPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, POpMYIUPOBaTh UX Ha SI3bIKE MaTEMaTHKU M CO3/1aBaThb
MaTEMaTHUECKUE MOJENIH, NMPUMEHITh OCBOEHHBIM MaTeMAaTUYECKMM ammapar Uil pelieHUsl MpaKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBAThH U OLIEHUBATH MOJyUYEHHBIEC PE3YIbTATHI.

OcHOBHBIMU JIMHUSIMU cojepxkaHust Marematuku B 10-11 knaccax sBisitorces: «Yucna u
BBIUHCIICHUS», «Anrebpay («Anredpandeckue BbIpaXeHHs», «YpaBHEHUS M HepaBeHCTBa»), «Hauama
MaTeMaTHueckoro asanuza», «l'eomerpus» («I'eomerpuueckue Qurypbsl U ux cBoiicTBa», «M3Mepenue
TreOMETPUUYECKUX BeIHUUH»), «BeposarHocTh u cratuctuka». CopepxaTelnbHble JIMHUU Pa3BUBAIOTCS
napajulesIbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJ[HA OT JIPYI'Oi, a B
TECHOM KOHTAaKTe U B3auMoJIeiCTBUU. MIX 00beAMHSET JTOrHUecKas COCTABISAIONIAs, TPAAUIIMOHHO IPUCYIIIAs
MaTeMaTUKe M IPOHM3BIBAIOIIAS BCE MATEMaTHYECKHME KYpChbl U COJAEpXKaTelbHble  JIMHHM.
ChopmynupoBannoe B ®I'OC COO TpeboBaHME «BIaJeHUE METOJAMU JO0KA3aTelbCTB, alTOPUTMAMHU
peleHust 3a1a4, yMeHue (popMyIHpOBATH ONPENEICHHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh MX, MPOBOJIUTH
JIOKa3aTeNIbHBIE PACCYXKJEHUS B XOJ€ peHIeHHs 3aJauy» OTHOCUTCS KO BceM YYeOHbIM Kypcam, a
(bopMHpOBaHKE TOTHYECKUX YMEHHUH pactpeesnsieTcs o BCeM rojiaMm o0ydeHus Ha ypOBHE CPEIHEro 001Iero
oOpa3oBaHHs.

B cootBerctBrn ¢ ®I'OC COO MareMartuka siBsieTcsi 00s3aTeIbHBIM MPEIMETOM Ha IaHHOM YPOBHE
oOpazoBanus. [Iporpammoii 1o MaTemMaTuke MpeAycMaTpUBaeTCd HW3y4YeHHEe Y4eOHOro MpeaMera
«MaremaTtka» B paMmKax TpEX YUeOHBIX KypcoB: «AJreOpa M Hayajga MaTEMaTHYECKOTO aHaIM3ay,
«I'eomerpus», «BeposaTHoCTh 1 craTucThKa». DOpMHpPOBAaHUE JIOTMUYECKMX YMEHUH OCYLIECTBIISETCS Ha
MPOTSHKEHUH BCeX JeT OOyueHuss Ha YPOBHE CpEJHEro ooOuero oOpa3oBaHUs, a DJIEMEHTHl JIOTUKH
BKJIIOYAIOTCS B COZIEp)KaHUE BCEX HA3BAHHBIX BBIIIE yUEOHBIX KYypPCOB.

OO11ee YrcIio 9acoB, pEKOMEHI0BAaHHBIX T M3ydeHusl MmareMatuku — 340 gacos: B 10 kimacce — 170
qacoB (5 gacoB B Hezieno), B 11 kimacce — 170 yacoB (5 4acoB B HEETIO).

[Inanupyemble pe3ysibTaThl OCBOEHUS MpPOrpamMMbl MO MaTeMaTUKe 0a30BbIM YPOBEHb Ha ypOBHE
CpeaHero o01ero oopazoBaHusl.

B pesynbrare u3yueHus MaTeMaTUKH Ha YPOBHE CpeaHero oOlriero oOpa3oBaHus y oOydaromierocs
OyayT chOpMUPOBAHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTATHI:

1) rpa)IaHCKOTO BOCITUTAHHMS:

. c(OPMHUPOBAHHOCTH IPAXKTAHCKON MO3UIIUHN 00YUArOIErocsi Kak akTUBHOT'O U OTBETCTBEHHOT'O
qJIeHa POCCHHCKOTO O0IIeCTBa, MPEACTABICHNE O MATEMAaTHIECKUX OCHOBAaX (DYHKITMOHUPOBAHHS Pa3THIHBIX
CTPYKTYp, SIBICHHH, MNpoLeayp TpakIaHCKOro oomiectBa (BBIOOpPHI, ONPOCHI U JIPYroe), yMEHHE
BSaHMOﬂeﬁCTBOBaTL C CONHUAJIBHBIMU HHCTUTyTaMH B COOTBETCTBUU C UX q)YHKHI/IHMI/I 1 Ha3HAYCHUEM,

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

o c(OPMHPOBAHHOCTh POCCUICKON T'pa)KTaHCKOW HIEHTHYHOCTH, YBaXEHHS K IPOLUIOMY M
HACTOAIICEMY pOCCPIfICKOfI MaTEMATUKHU, HEHHOCTHOEC OTHOIICHHE K JOCTHXKCHUSIM pOCCI/II\/’ICKI/IX MaTEMaTHUuKOB
U POCCUHCKOM MaTeMaTHUECKOM LIKOJIbI, HCTIOJIb30BaHUE ITHX JTOCTHKEHUHN B IPYTHX HAyKaX, TEXHOJOTHSIX,
chepax SdKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

o OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCUHCKOro HapoJa, cOPMUPOBAHHOCTh HPABCTBEHHOT'O

CO3HAHUSA, O3THYCCKOTIO IOBCACHHUA, CBA3AHHOTO C HNPAKTHYECCKHUM IMPHUMCHCHUCM )IOCTI/I)KGHI/II\/’I HayKn M
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JEATETBHOCTHIO YIEHOTO, OCO3HAHHUE JIMYHOTO BKJIaj1a B TOCTPOCHUE YCTONYUBOTO Oy IyIIIero;

4) 5CTETUYECKOTO BOCITUTAHUS:

o ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOYAs SCTETHKY MATEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEIICHHIA, PACCYKICHUH, BOCIPUUMYUBOCTh K MAaTeMaTHYECKUM acCIEKTaM pas3IHYHBIX
BHUJIOB UCKYCCTBA;

5) ¢u3uuecKoro BOCIHUTAHUS:

o cOPMHUPOBAHHOCTh YMEHHSI IIPUMEHSATh MaTEMAaTHYECKUE 3HAHUS B HHTEPECax 3J0POBOTO H
Oe3omacHoro o0pasa KH3HH, OTBETCTBCHHOE OTHOIIECHHE K CBOEMY 370pPOBBIO (370pOBOE IHTAaHHE,
cOAIaHCHPOBAHHBIM PEKUAM 3aHATHH M OTAbIXa, peryisipHas (u3ndeckas aKTHBHOCTB), (DH3UUECKOE
COBEPIICHCTBOBAHKE TIPH 3AHATHSX CIIOPTHBHO-030POBUTEILHOMN IESITEIBHOCTHIO;

6) TPyI0BOTO BOCIIMTAHUSI:

o TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOJIOOMS, WHTEPEC K pasInYHbIM chepam
po(heCCHOHATBHOMN JEATELHOCTH, CBA3AHHBIM C MAaT€MAaTHKON M €€ MPUIIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBII BBIOOP Oy ayiIeii mpodheccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI, TOTOBHOCTD U
CIOCOOHOCTh K MAaTeMaTHYEeCKOMY OOpa30BaHMI0O M CaMOOOpPA30BaHMIO HA MMPOTSHKEHHH BCEH JKU3HH,
TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PEIIEHUH MTPAKTHYECKHMX 3a/[a4 MaTEMAaTHUECKON HAIIPABICHHOCTH;

7) DKOJIOTHYECKOTO BOCITUTAHHSL:

o ChOpMHPOBAHHOCTH  IKOJOTMYECKON  KYJIbTYpbl, [IOHUMaHHE BIUSHUS  COLMAIBHO-
HKOHOMHYECKUX IIPOIECCOB HA COCTOSIHUE IMPHPOIHOM W COLMAIBLHOW CpeIbl, OCO3HAHHE TJI00aIbHOrO
XapakTepa 3KOJIOTMYECKUX MPOOJIeM, OPHEHTAIMS Ha NPUMEHEHHE MATEMATHYECKUX 3HAHUMN JUIS pelIeHus
3a7a4 B 00JIACTH OKPY’KAIOIIeH Cpejibl, IJIAHUPOBAHUE MMOCTYIIKOB U OIEHKHM MX BO3MOJKHBIX IOCIIECICTBHIA
JUISL OKPYIKAIOIIEH CPEJIBI;

8) eHHOCTH HAyYHOTO MTO3HAHU:

o chOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOW MPAKTHKH, IIOHHMAaHHE MATEMAaTHYECKOM HAyKH Kak c(epbl YelTOBEYEeCKOM
NEATEIILHOCTH, JTAaloB €€ Pa3BUTHS W 3HAYMMOCTH IS Pa3BUTUS LUBHIM3AIMH, OBIAJCHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKON KyJIbTYPOW KakK CPEeJCTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEI0BATEILCKYIO JAEATEILHOCTh HHAMBHUAYAIBLHO U B TPYIIIIE.

B pesysbrare M3yueHHs MATEMAaTHKK Ha YPOBHE CPEIHEr0 00MIEro oOpa3oBaHus y 00yJaroIerocs
Oyayr chOpMHpPOBaHBI IIO3HABATEILHBIE YHHBEPCAIbHBIC YyueOHBIE JICHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAbHbIC yYeOHbIe ACHCTBUS, PETyIATHBHbIC YHHBEpCAIbHbIC yueOHbIC MEHCTBUSA, COBMECTHAs
JEATELHOCTb.

VY obyuatorierocst 0yayT cpOpMHpPOBaHbI CIIEAyIOIIHE 0a30BbIC JOTMUYECKHUE ACHCTBUS KaK 4acTh
MO3HABATEIbHBIX YHUBEPCAIBHBIX YUEOHBIX JIEHCTBHIA:

o BBISIBJISTH U XapaKTE€PU30BaTh CYIIECTBEHHBIE IIPU3HAKH MATEMATHIECKUX O0BEKTOB, IIOHSTHIA,
OTHOIIIEHHH MEXTy MOHATHAMH, (HOPMYIUPOBATH OMPEICICHHs MOHSITHMN, YCTAHABIMBAThH CYIIECTBEHHBIN
NpU3HAK KJIacCH(UKAIMN, OCHOBAHUS [Tl 000OIIEHUS M CPAaBHEHUS, KPUTEPUH ITPOBOJMMOTO aHAJIH3a;

. BOCIPUHUMATh, (QOPMYJIUPOBATH M MPEOOPa3OBBIBATh CYXKACHHUSA: YTBEPAUTENIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;
. BBISIBJIAITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W NPOTHBOpeuMs B (hakTax,

TaHHBIX, HAOMIOAEHMSIX M YTBEP)KIEHUSX, NpeuiaraTb KPUTEPUU [UIsl BBISIBICHHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUH;

L4 ACJIaThb BBIBOJAbBI C HCIIOJB30BAHUCM 3dKOHOB JIOTHKH, JACAYKTUBHBIX U HWHIAYKTHUBHBIX
YMOSaKHIOquHﬁ, YM03aKHIOquHﬁ 110 aHAJIOTHUH,
L4 MMPOBOAUTL CAMOCTOATCIIBHO NOKA3aTCJIbCTBA MATCMATUYCCKUX YTBCp)K,Z[CHI/Iﬁ (HpHMBIe n oT

MIPOTUBHOT0), BBICTPAWBATh AapPryMEHTAIMI0, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBObI;

. BbIOMpATh crocol pemieHus y4eOHOHM 3ajauu (CpaBHMBAaTh HECKOJIBKO BapUAHTOB PELICHMS,
BbIOMpaTh HanOoJiee MOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

VY obyuatomierocs OyayT chopMHpPOBaHbI Cleyrole 0a30Bble UCCIeI0BaTeIbCKUE ASUCTBUS KaK
4acThb [M03HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA:

o HCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM HMHCTPYMEHT IMO3HaHUS, (OpMyIHpOBaTh
BOIMPOCHI, (UKCUPYIOIIKE MPOTHBOpeune, NpoliaeMy, yCcTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMHUPOBATh
TUIIOTE3Yy, ApTYMEHTHPOBATh CBOIO IMO3UIUI0, MHEHHUE;
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° MPOBOJAUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIA ~ JKCIEPUMEHT,  HCCIEIOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0OBEKTa, SIBJICHHS, MPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH
MEXIy 00bEKTaMH, SBIICHUSIMH, MPOIECCAMU;

o CaMoCTOSITeNIbHO (POpMYIUPOBaTH O0OOILIEHUS W BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHOTO
HaAOJI0ACHNS, NCCIIEIOBAHMSI, OLIEHUBATD JIOCTOBEPHOCTH MOJTyUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IICHNH;
. IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IIPOLIECCA, a TAK)KE BBIABUTaTh MPEIIIOJIOKEHNS O €r0

Pa3BUTHH B HOBBIX YCJIOBHUSX.
Y oOyuaromerocs OymyT copMUpoBaHBI yMeHHS paborath ¢ uWHpOpManued Kak dYacTh
M03HABATEJIbHBIX YHUBEPCAIbHBIX YUCOHBIX ACHCTBUIA:

o BBIBIIATE AeOUIMTH MHGOOpPMALUK, AAHHBIX, HEOOXOIUMBIX JJIsi OTBETa HA BOMPOC W IS
peLeHHs 3a/1a4H;

o BbIOMpaTh  HMHGOpPMAIMIO W3  HUCTOYHMKOB  pAa3jM4YHBIX  THIIOB, AaHAJU3UPOBATb,
CHCTEeMaTH3HPOBaTh U MHTEPIPETUPOBATh NH()OPMALINIO PA3INIHBIX BUIOB U ()OPM IIPEACTABICHHUS;

o CTPYKTYPHPOBaTh MH(POPMAIHIO, MIPEACTABIATh €€ B Pa3IUUHBIX (opmax, HIUTIOCTPHPOBATH
rpaduyuecKy;

o OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO C(OPMYITHUPOBAHHBIM KPHUTEPHSIM.

Y oOyuatomerocss OyayT chOpMHUpPOBaHBI YMEHHS OOIIEHUS KaK YacTh KOMMYHHUKATHBHBIX
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIA:

o BOCIPUHUMATh U (OPMYJIMPOBATH CY>KJEHUS B COOTBETCTBUU C YCJIOBUSIMM U LIEISAMU
o01IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCBMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PelIeHHs 3a/1a4i, KOMMEHTUPOBAThH MOyUYEeHHBIH Pe3yIbTaT;

o B XO/A€ OOCYXXIEHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY O0OCYXIaeMOl TeMbl, MPOOIEMBbI,
pelaeMoil 3a7auu, BbICKa3bIBaTh MJIE€U, HAICJIEHHbIE HA MOUCK PEILIEHUs, COMOCTABIATh CBOU CYXKICHHMS C
CYKICHHUSIMH JIPYTHUX YYaCTHUKOB JHaliora, OOHApYXMBAaTh Pa3IU4Me U CXOACTBO MO3UIUI, B KOPPEKTHON
bopme hopMyTupoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o MIPEJCTaBIATh PE3yibTaThl PEIICHUS 3a/ladd, SKCIIEPUMEHTA, HCCIIEJOBAHUsS, IPOEKTa,
CaMOCTOSITENILHO BBIOMPaTh (hOpMaT BHICTYIUICHHS C YYETOM 3a/1a4 TPEe3ECHTAIIMH K 0OCOOCHHOCTEH ay IUTOPHH.

VY oOyuatomerocss OynyT chOpPMHpPOBAHBI yMEHHUS CAaMOOPTaHM3ALWU KAaK YacTh PETyJISATUBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX JCHCTBHIA:

o COCTABJIATh IUIAH, AITOPUTM pEIICHUS 3aJaud, BbIOMpATh CHOCOO pemeHus ¢ y4&ToMm
HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BapUaHTHI
peleHuit ¢ y4éToM HOBOH MH(POpMaLUu.

Y obyuwatomierocs OynyT chOpMHpPOBAHBI YMEHHS CAMOKOHTPOJS KaK YacTh PETYJISTUBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI:

o BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedIeKcHH Kak OCO3HAHMS COBEpIIAEMbIX JEHCTBUNA U
MBICIIUTENBHBIX MPOLECCOB, UX PE3yJbTAaTOB, BIaJAETh CIOCOOaMU CAMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yJbTaTa pelIeHNs] MaTEMaTUYECKOH 3aauu;

o IIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIpU PELIEHUM 3aladd, BHOCHUTH
KOPPEKTUBBI B JIETEIIbBHOCTh HA OCHOBE HOBBIX 00OCTOSITENIbCTB, JaHHBIX, HAWJICHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

o OLIEHUBAaTh COOTBETCTBHE pPE3yJIbTaTa L€ U YCIOBUSAM, OOBACHATh MPUUYMHBI JOCTHXKEHHS
WM HEJIOCTHXKEHUS PE3yJIbTaTOB A€ATEIbHOCTH, HAXOAUTh OLINOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

VY obyuaromierocst 0yayT cpOpMHUPOBaHbl YMEHUSI COBMECTHOM I€STETbHOCTH:

o MOHMMaTh U HCHOJb30BATh MPEUMYIIECTBA KOMAHJHOW M WHIUMBUAYAIbHOW palbOTHI INpH
pelieHnH y4eOHBIX 3a/1a4, NMPUHUMATh IEJIb COBMECTHOW JESATEIbHOCTH, IJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pacpeeNaTh BUIbl padoT, JOrOBapuUBaTHCS, 00CYkKAATh MPOIECC U PE3yJIbTAT pabOThL,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOMIEH;

o y4acTBOBaTh B TPYyNINOBBIX (opmax paboTbl (0OCyXkaeHus, 0OMEH MHEHHUH, «MO3rOBbIE
HITYPMBD» U UHBIE), BBIMOIHITH CBOIO YaCTh padOThl U KOOPIAUHUPOBATH CBOM JIEHCTBUS C IPYTUMU YJICHAMH
KOMaH/Ibl, OIICHWBAaTh KAaueCTBO CBOETr0 BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHsM, cHOpMYITUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBHSI.

[IpenMeTHbIe pe3ysbTaThl OCBOSHMSI MPOTpamMMbl [0 MaTeMaTHKe Ha 0a30BOM YPOBHE Ha YpOBHE
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COOTBCTCTBYIOIIHX pascyiiax nMporpaMmsbl IO MaTCMAaTUKC.
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2.1.6.1. PABOYASA INIPOI'PAMMA VYYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

HHOACHUTEJBbHAA 3AIINCKA

VYueOHblil Kypc «Anredpa 1 Hayana MaTeMaTHYECKOTO aHATN3a» 00eCIeYnBaET HHCTPYMEHTAIBHYIO
0a3y a7 U3yUYEeHHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, (POPMHUPYET JIOTHUECKOE U A0CTPAKTHOE MBIILIEHUE
o0yyJaroImuxcs Ha ypOBHE, HEOOXOIUMOM [ OCBOCHUS yUEOHBIX KypCcOB HH(POPMATHKH, OOIIECTBO3HAHUS,
HCTOPUHU, CJIOBECHOCTH. B pamkax ydeOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTO aHAJIN3a»
o0yyJaromuecsi OBJa/IeBAIOT YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHOH HayKu, KOTOpas (HOpMyITUpPyeT CBOH
JOCTHKEHHS B MaTeMaTH4ecKoil popme.

Y4eOHbIi Kypc anreOpsl U HavaJl MaTEMAaTHUYECKOTO aHAJIN3a 3aKJIAAbIBAET OCHOBY JJISl YCIEIIHOTO
OBJIQ/ICHUS] 3aKOHAMM (U3UKH, XUMUHU, OMOJIOTMH, IOHUMAaHHUS OCHOBHBIX TEHJIEHLMH 3KOHOMUKH H
OOIIECTBEHHON JKU3HU, MO3BOJSET OPHUEHTUPOBATHCA B COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIIOJIb30BATh UX B IIOBCEAHEBHOM *M13HU. OBajeHne aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMH  MAaT€MaTU4YECKUMH KOHCTPYKLHMSMU pa3BUBaeT YMEHUE HAXOJUThb 3aKOHOMEPHOCTH,
00OCHOBBIBATb UCTUHHOCTb YTBEP:KJICHHs, UCIIOJb30BaTh 0000IEHHE U KOHKPETH3alHI0, a0CTparupoBaHue
U aHajoruio, (opMUPYET KpEeaTUBHOE U KPUTHUECKOE MbIlUIeHHE. B Xxone u3ydeHus anreOpsl U Hayaiul
MaTeMaTHYeCKOro aHajn3a Ha YPOBHE CPeHEro 001ero oopa3oBaHus 00yJaromuecs noay4yatoT HOBbIH OIBIT
pelleHrs TPUKIAJAHbIX 3a/ad, CAMOCTOSATEIBHOTO IIOCTPOEHUS MAaTEeMAaTUYECKUX MOJENEld peabHbIX
CUTyallUd W MHTEpIpEeTaluy IOJTy4YEeHHBIX pEIIEeHUH, 3HAKOMATCS € MpPUMEpaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE, C BHLAAIOIIUMUCA MaTEMAaTHYECKUMU OTKPBITUSAMU U UX
aBTOPaMH.

Y4eOHbIli Kypc anreOpel W HadaJl MaTeMaTHYecKOro aHaim3a oO0JagaeT 3HAaYUTEIbHBIM
BOCIUTATEIbHBIM MOTEHIIMAJIOM, KOTOPBIM pean3yercs Kak dyepe3 yueOHbI MaTepuall, CoCOOCTBYIOLIMI
(OopMHPOBAHNIO HAYYHOTO MHPOBO33PEHUS, TaK U 4Yepe3 crennuky yueOHOH NesTenbHOCTH, TpeOyromei
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, HPOJOJIKUTEIbHON KOHIIEHTPALMU BHUMAaHMS M OTBETCTBEHHOCTH 32
ITOJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meronuku oOydeHuss anreOpe W HayajgaM MAaTeMaTMYeCKOr'o aHaliMu3a JIEKHT
JESTeTbHOCTHBIN TPUHITUI 00y4eHUSI.

B cTpykType mporpamMmsl 1o anredpe ¥ HauajgaM aHaJlu3a BIJICISAIOTCS CIEAYIOIINE COAep KaTeIbHO-
MeToaudeckue JuHuu: «Hucna m BbrauciaeHus», «OyHKuuU U rpadpukn», «YpaBHEHHs U HEPABEHCTBA,
«Havana wmaremaTnueckoro asanausza», «MHOXeCTBa M JIOTMKa». Bce OCHOBHBIE cojaepKaTeIbHO-
METOJIMYECKUE JIMHUM HM3y4YaloTCsd Ha NPOTSHDKEHHWU JIBYX JIET OOY4YeHHs Ha ypOBHE CpEIHEro OOIero
obpazoBanus. JlaHHbI y4eOHBIH Kypc SIBISeTCd MHTETpaTUBHBIM, OOBENUHAS B cebe conepikaHue
HECKOJIbKUX MaTeMaTHYeCKMX IUCHMIUIMH: anredpa, TPUTOHOMETpHUsS, MAaTEeMATUYECKUH aHaiIu3, TEOpHs
MHOXecTB M jApyrue. OOyuarommuecss OBIAJEBalOT HIMPOKMM MaTe€MaTHYECKHM ammaparoM, Yy HHX
MOCJIEI0BATENBHO (POPMUPYETCS U COBEPIIEHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHUYECKYIO MOJIEIb PEaIbHOM
CUTyallud, NPUMEHSTh 3HaHUSA, MOJY4YEHHble B y4yeOHOM Kypce «Anrebpa M Hayajla MaTeMaTHYeCKOro
aHaIM3a», U1 PELICHHS CaMOCTOATENBbHO C(OPMYJIMPOBAaHHONW MAaTeMaTHYECKOM 3ajadyd, a 3aTeM
MHTEPIPETHUPOBATH NOTYYECHHBIH pe3yibTar.

CopepxarenpHo-MeTOoANYECKas TUHUS «YKcaa 1 BEIYUCIEHU» 3aBeplIaeT (OpMUpPOBaHHE HABBIKOB
HCIOJIb30BaHUS JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBbIJIO HAYaTO Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl.
Ha ypoBHe cpennero oOmiero oOpa3oBaHHs 0co00€ BHHUMaHUE yaenseTcss (OPMUPOBAHUIO MPOYHBIX
BBIUUCIIUTENIFHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s MCIOJIb30BaHUE DPA3IUYHBIX (QOPM  3aIlUCH
JNEHCTBUTENBHOTO YUCIIa, YMEHUE PAllMOHAIBHO BBITIOJIHATH IEUCTBUS C HUMU, I€TaTh IPUKUIKY, OLIEHUBATh
pesyabTar. OOydaroniyecs MOMy4YarOT HABBIKM MPUOIMKEHHBIX BBIYMCICHUN, BBINOJHEHHUS JEHCTBUH C
YlClIaMU, 3allMCaHHBIMU B CTaHJIApPTHOM (popMe, MCIIONBb30BaHMUSI MAaTEeMAaTUYECKUX KOHCTAHT, OLICHUBAHUS
YHCIIOBBIX BBIPKEHUI.

CopepxartenpHasi TMHUS «Y paBHEHUS U HEPABEHCTBAY pealln3yeTcsl Ha MPOTSHXKEHUHU BCEro 00yUYEHUS
Ha YpOBHE cpeaHero olmiero oOpa3oBaHUs, MOCKOJIBKY B KaXJIOM pasjeie MporpamMmbl HpPeayCMOTPEHO
pellIeHre COOTBETCTBYIOIUX 3a1ad. OOyuaromuyecs: OBIaeBal0T pa3IMUHbIMU METOAaMU PEIIEHUS LETbIX,
palMoOHANBHBIX, HPPALMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH,
HEpaBEHCTB U UX cucTeM. [lonydyeHHble YMEHHS MCTIONb3YIOTCS MPU UCCIeI0BaHUN (YHKIUI C TOMOIIBIO
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MIPOM3BOIHOM, pEelIeHUH IPUKIIATHBIX 3a/1a4 U 3a]1a4 Ha HaXO0XKAeHHE HauOOIbIINX U HAMMEHBIINX 3HAYCHHH
¢bynkun. [laHHas copep:kaTtenbHas JIMHUS BKIIOYAeT B ce0s Takke (HOpMHpOBaHHE YMEHHH BBITIONHSTH
pacuétsl o hopmyam, Ipeodpa3oBaHus 1EbIX, PAlHOHATBHBIX, HPPALMOHATBHBIX U TPUTOHOMETPHUYECKHUX
BBIPKEHUH, a TAK)KE BBIPAXKCHHH, COJIEPIKAIINX CTETICHH U JiorapudMbl. B Xo7e n3ydeHus anredpandeckoro
MaTepuaiga TMPOUCXOAUT JalibHEWIee pa3BUTHE AJITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS
oOyyaromuxcs, GOPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyKICHUU, pabOTBl ¢ CUMBOJBHBIMH (hOpMaMH,
MpeJICTaBICHHs] 3aKOHOMEPHOCTE! M 3aBUCUMOCTEH B BUJE PABEHCTB M HEpaBEHCTB. Ajiredpa mpejsaraert
3G dEKTUBHBIE WHCTPYMEHTHI ISl PELICHHS NPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/lad, HarJsIHO
JEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK sI3bIKa HAYKH.

CopnepxatenpHo-MeToan4eckass TuHUS «DYHKIMU U TpaduKU» TECHO MEPEIUIeTaeTCsl C JAPYTHMH
JUHUSMH Y4eOHOTro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aqaT IOCIeN0BaTeIbHOCTh H3YUYEHUS
Mmatepuaia. M3yueHne creneHHOH, TOKa3aTeIbHOM, Torapu(MUIECKON U TPUTOHOMETPUIECKUX (DYHKITHIA, UX
CBOMCTB M rpa(HKOB, HCIOJIb30BAaHUE (YHKIUN AJS pelleHus 3aj1ady U3 APYTUX Y4eOHBIX NMPEAMETOB U
peaJIbHOM JKM3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKMM AHAJIW30M, TaK U C PEIICHUEM YPaBHEHUH H
HepaBeHCTB. [Ipu sToM Oonblioe BHUMaHHUE yJensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (popmyramu
3aBHCUMOCTH MEX/y pa3jIMuHbIMU BEIMYMHAMH, UCCIICAOBATH MOIy4YE€HHBIC (PYHKIINHU, CTPOUTH UX IpaduKH.
Marepuan coaepaTelbHON JIMHUM HALENeH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJIIOIIMX BBIPAXKATh
3aBHCUMOCTH MEXIY BEIUYMHAMH B Pa3W4YHON (opMme: aHATUTHYECKOW, Ipa)MuecKOil M CIOBECHOM.
N3yyenne maTepuasna criocoOCTBYET Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIICHHS, CIIOCOOHOCTU K 00O0IICHHIO
1 KOHKPETHU3AIMH, UCII0JIb30BAHUIO aHATIOT .

ConepxarenpHas nuHUS «Havana MmaTeMaTH4eCKOTO aHaIM3a» MO3BOJISIET CYIIECTBEHHO PACIIUPUTh
Kpyr KaK MaTeMaTU4eCKHX, TaK U MPUKJIAJHbIX 33[a4, JOCTYIHBIX 00YYalOUIMMCS, Y KOTOPbIX MOSBIISETCS
BO3MOXXHOCTh HCCIIEJIOBaTh U CTPOUTH rpaduku (yHKIUH, ONpeneisTh MX HauOOIbIINE U HAaWMEHBIIIHE
3HAYCHUs, BBIYMCIATH IUIOMAAN (Guryp u oOBEMBI Ted, HAXOAUTh CKOPOCTH M YCKOPEHHUS IPOIIECCOB.
ConeprxarenpHas JTUHUSA OTKPBHIBAET HOBBIE BO3MOYKHOCTH MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIEH peabHbIX
CUTyalui, HaX0XK/I€HUSl HAWIY4IIEro pelleHHs] B MPUKJIAJHBIX, B TOM UYUCIE COLUAIbHO-3KOHOMMYECKUX,
3aayax. 3HAKOMCTBO C OCHOBAaMHM MaT€MaTHYECKOr0o aHalli3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopMaTbHO-IOTUYECKOTO M KPEATHBHOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHUH PACIO3HABAThH MPOSBICHHS
3aKOHOB MAaT€MaTUKU B HayKe, TEXHUKE M UcKyccTBe. OOydaronumecs: y3HalT O BBIJAIOIINXCS pe3ysbTarax,
[IOJIyYEHHBIX B XOJI€ Pa3BUTHUsI MaTEMaTHKU KaK HayKd, U UX aBTOpax.

CopaepxarenbHO-MeTOInUECKas TMHUS « MHOXKECTBA U JIOTMKa» B OCHOBHOM TOCBSIIIIEHA JIEeMEHTaM
TEOpPUHU MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBIE MPEICTABICHUSI MPOHMU3BIBAIOT BECh KYpPC HIKOJIbHOMN
MaTeMaTHKH U TIpeJIaraloT Hanboliee YHUBEPCAbHBIH S3bIK, 00BEINHSAIONINI BCE Pa3AeNbl MATEMATHKH U €€
MPWIOXKEHNH, OHU CBSI3bIBAIOT pa3Hble MAaTeMaTHYEeCKUE IUCUUIUIMHBI B €AuHOe Ienoe. BaxHo nathb
BO3MOKHOCTh OOYy4arolIeMycsi TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTUKH U
UCIOJIb30BATh €r0 JJIsl BEIPAXKEHUSI CBOUX MBICIIEH.

B yuebHOM kypce «AnreOpa M Hayalla MaTeMaTHYECKOTO aHalU3a» MPHUCYTCTBYIOT TaKKe OCHOBBI
MaTEeMaTHUYeCKOro MOJEIMPOBaHMs, KOTOpblE MpPHU3BaHbl C(HOPMHPOBATH HABBIKM IOCTPOEHHUS MOJENen
peaNbHBIX CUTYalluid, UCCIEOBAHUS ATUX MOJENel C MOMOINBIO ammapara anreOpbl 1 MaTeMaTU4ecKOro
aHaJlu3a M UHTEPIpETAlUy TOIYYEHHBIX pE3yJbTaToOB. 3aJaHus BKJIIOYEHbl B KaXIbli U3 pa3lenoB
MIPOrPaMMBI, IOCKOJIbKY BECh MaTepuas y4eOHOTO Kypca IUPOKO UCMONB3YETCs AJIsl PEIIeHUs MPUKIIaIHbBIX
3anad. [Ipu pemiennu peanbHbIX IPAKTUYECKUX 3314 00yUaroyecs pa3BUBalOT HA0II0AATEIbHOCTh, yMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOIb30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JledarenbHOCcTh 1O (POPMHPOBAHHIO HABBIKOB PELIEHUS MPHUKIAIHBIX 3a/ad OpPraHU3yeTcs B
npoliecce U3y4eHHs BceX TeM yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOT0 aHaIN3ay.

OOmiee yuciIO 4YacoB, PEKOMEHJIOBAHHBIX ISl M3y4yeHHUs ydeOHOro kKypca «AnreOpa M Hauajia
MaTeMaTH4eCcKoro ananusa», — 170 gacos: B 10 kiacce — 68 gacos (2 yaca B Hezeno), B 11 kmacce —102 gaca
(3 gaca B HEAEINIO).

COILEP)KAHUE OBYYEHMS B 10 KJIACCE

1. Yucna u BbIUUCIICHHUS.
Panmonanbubie  ymucna. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOH, MPOLEHTHI, OECKOHEYHbIE
nepuoudeckue apoOu. Apudmernyeckue omepaluyd ¢ paluoHaJIbHBIMU YHUCJIAMH, MPeoOpa3oBaHUs
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YHCIIOBBIX BhIpaxkeHUi. [Ipumenenne qpobeil u MpoueHTOB AJIs PeleHUs] MPUKIAIHBIX 3a7a4 U3 Pa3IuYHbIX
OTpacjeil 3HaHUW U pealbHOU KU3HMU.

JeticTBuTenbHbIe Yncia. ParimoHanpHbIe W UppallMOHAIbHBIC Yuciaa. ApupMETHIECKHEe Omepaluu ¢
JIeWCTBUTENbHBIMU uuciaMH. [IpuGnnkEHHbIE BBIYMCICHHS, MPaBUIA OKPYIJICHUS, NMPHUKHAKA U OICHKA
pe3yibTaTa BEIUUCICHUN.

Crenenp ¢ 1mensiM mokasateneM. CrannmaptHas ¢opma 3amucH  JACHCTBUTEIBHOTO YHCHA.
Hcnonp3oBanue noaxonsuieii GopMbl 3alIUCH ACHCTBUTEIBHBIX YHCEN JJI PEIICHUS MPAKTUYECKUX 3aa4 U
IIPEICTaBICHUSI JTAHHBIX.

Apudmerndeckuii KOpeHb HaTypajdbHOW crTemeHu. J[lelcTBUS ¢ apudMETHUYECKMMHU KOPHSIMHU
HAaTypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI€HC YHUCIOBOTO
apryMeHTa.

2. YpaBHEHUS U HEPABEHCTBA.

ToxecTBa U TOXK/IECTBEHHBIE TPEOOPA30BAHMUS.

[IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHU. OCHOBHbBIE TPUTOHOMETPHUYECKHE (DOPMYJIBL.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo1 MHTEpBajoB.

Perenue nenbix u JpoOHO-pallMOHAIBHBIX YPaBHEHU 1 HEPABEHCTB.

Pemenne nppaiinOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Pelienre TpUroHOMETpUYECKUX YPAaBHEHUM.

[IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX 3a]a4 U 33/]a4 U3 pa3IudHbIX
o0nactell HAYKU U peaIbHOM JKU3HHU.

3. OyHKIUM U TpaPUKH.

OyHk1Ms, crocoOsl 3ananus GpyHkiuu. ['padux pynkuun. Bzaumuo oOpatHbie QyHKITHH.

Ob6nactp ompeneneHuss ¥ MHOXKeECTBO 3HadeHMd QyHkimu. Hymm ¢ynkuun. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHDBIE 1 HEUETHBIE (PYHKIUH.

Crenennas (pyHKIMS ¢ HATypaJbHBIM U IIeNbIM NokaszareneM. EE cBoiictBa u rpaguk. CBoiicTBa u
rpaduk KOpHS N-0il CTereHu.

TpuronomeTrpuyeckass OKPYXHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX (PYHKUIMH YHUCIOBOTO

ApTryMCHTA.

4. Hagajia MaTeMaTH4eCcKOI0 aHaJIn3a.

HOCJ’ICI[OB@.TGJ'IBHOCTI/I, CITOCOOBI 3aJaHuA MOCJIEIOBATEILHOCTEM. MOHOTOHHEIE
OCICI0BATCIBHOCTH.

Apudmerndeckass W TeoMeTpHuecKas Hporpeccud. beckoHeuHo yObIBarollas reoMeTpudecKas
nporpeccusi. Cymma OeckoHEUHO yObIBarollell reomMerpuueckoid mporpeccuu. Dopmyiia CIOKHBIX
NpOIeHTOB. Vcroabp30BaHne MPOrPEeCcCHH JUIs PELICHUs PeAIbHBIX 33124 MPUKIAJHOIO XapakTepa.

5. MHoecTBa U JIOTHKA.

MHoxecTBO, onepallMi Haj MHOXecTBamH. [luarpammsel Diinepa—Benna. [IpumeHenue teopeTuko-
MHOYKECTBEHHOTO amnmapaTa Juis OTIMCAaHMs PEaTbHBIX MPOIECCOB U SIBIICHUH, IPU PEICHNUH 3a/1a4 U3 IPYTHX
yU4eOHBIX TPEJAMETOB.

Omnpenenenue, TeopemMa, CIEACTBHUE, T10Ka3aTEIbCTBO.

COJAEPKAHUE OBYYEHMUA B 11 KJIACCE

1. Yucaa ¥ BBIYUCIIEHUS.

Harypanbnbie u nensie yncna. [Ipu3sHaku AETMMOCTH LEIIBIX YHCEL.

CteneHb ¢ paliMoOHaIbHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.

Jlorapudwm yucna. JlecaTuuHble U HATYpaTbHBIC JOTapU(MEIL.

2. YpaBHEHHS U HEPABCHCTBA.

[TpeoOpazoBaHue BhIpAKESHHMA, COIEPIKAITNX JOTapru(MEIL.

[IpeoOpazoBanme BeIpaKEHUH, COIEPKAIMMUX CTENEHU C PAIIHOHATLHBIM TTOKa3aTeJIeM.
IIprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUSI 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cuctembl JTMHEWHBIX ypaBHEHUH. PeleHne MpUKIAaTHBIX 3a7a4 C MOMOIIBI CHCTEMBI JTMHEHHBIX



10

YpaBHEHU.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUI U HEPABEHCTB.

IIpuMeHeHNE ypaBHEHHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3a1ad M 3aJad U3
pa3nuYHBIX 001acTe HAYKH U PEATbHOM KU3HH.

3. ®yHKIMHU U rpaduKH.

Oynkuus. Ilepuognueckue ¢ynkuuu. [IpomMeKyTkM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBbI QyHKIMU. Hanbonblee 1 HauMeHblIee 3HaueHne (QyHKIMHY Ha IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U TpaUKH.

[Toka3zarenbHas u orapudmudeckas GyHKIMU, UX CBOMCTBA U TPaQUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHHs YpaBHEHUH U JTMHEHHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (YHKUMH JUIs MCCIEJOBAaHUS IIPOLECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYTHX YUEOHBIX IPEIMETOB M PeaibHON KU3HU.

4. Hauajia MaTeMaTH4ECKOr0 aHAJIN3a.

HenpepsiBable pyHkunu. MeTo HHTEPBAIOB AJIsl pEIICHUsI HEPAaBEHCTB.

[TpousBoanas pynknuu. ['eomeTpuueckuii 1 GU3MIECKUN CMBICT TIPOU3BOTHOM.

[Ipon3BonHble 3JIeMEHTapHBIX (QyHKIUH. @DOpMyNbl HAXOXICHHUS IMPOU3BOJHONM  CYyMMBI,
IIPOU3BECHUS U YACTHOTO (DYHKIUA.

[lpumeHeHHe TPOM3BOMHOW K WCCIEAOBAHUIO (QYHKIMH HAa MOHOTOHHOCTH M OKCTPEMYMBI.
Haxoxnenne HauOoJIbIIero 1 HAMMEHbLIEro 3Ha4eHUsl (YyHKIMU Ha OTpE3Ke.

[TpuMmeHeHre NMPOU3BOAHON NIl HAXOXKIACHUSI HAWIYYIIEero PelIeHUs B MPUKIAJAHBIX 3aJadax, Ui
OIpeJIeJIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (opMyJIoi WU rpadukom.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

Wuterpan, ero reomMeTpuueckuil U Qusnueckuil cMmbici. BeluucineHue uHTErpana mo Qopmyse
Herorona—Jleitbuuna.

IInanupyemblie npeaMeTHble pe3yJibTaTbhl OCBOeHUsI paldo4eil mporpaMmbl y4eOHOIo Kypca
«AJredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIHM32» HA YPOBHE CPeHero o0mero o0pa3oBaHus.

[IpenmerHpie pe3ynbTaThl MO OTACIBHBIM TeMaM y4eOHOro Kypca «Anrebpa W Hadana
MaTemaThueckoro aHanusa». K koniry 10 kimacca o0y4arommiics Hay4uTCs:

Yucna v BIYUCICHHUS:

L4 OINICpHUPOBATHL IMOHATHUAMU: PALUOHAIBHOC H I[GﬁCTBPITGJ'IBHOG qHuCJIo, OOBIKHOBEHHAS W
ACCATUYHAaA r[[1)0619, IMPOLCHTHI;

L4 BBIIIOJIHATH apI/ICI)MCTI/I‘-ICCKI/IC onepanru ¢ paluOHAJIbHBIMU U JIEUCTBUTEIILHBIMU qucCJiaMu,

L4 BBIIIOJIHATH l'IpI/I6J'II/I)KéHHBIe BBIUUCJICHUS, UCITIOJIB3YA ITPpaBUJIa OKPYIJICHUSA, ACJIATh IPUKUIKY
" OLCHKY pe3yJibTaTa BBIHHCHGHHﬁ;

L4 OIICpHUPOBATh TIOHATUAMU: CTCICHL C MHCJIBIM II0KAa3aTCJICM, CTaHAAPTHAA Q)opMa 3alucu

JNEHCTBUTENBHOTO YHMCIa, KOPEHb HATYypaJbHOW CTENEHH, HCIIOJIb30BATh MOAXOMAIIYI0 (OopMy 3amlucH
JEMUCTBUTENBHBIX YACEN VISl PEIICHHs TPAKTUYECKUX 3aJa4 U IIPEICTaBICHNS JaHHBIX;

. ONEPUPOBATh MOHATUSAMU: CHUHYC, KOCUHYC M TAHIE€HC IIPOU3BOJIBHOIO YIJIA, UCIIOIb30BAThH
3aMuch MPOU3BOJIBHOTO yIjla uepe3 00paTHbIe TPUTOHOMETPUUECKHE (DYHKIINH.

YpaBHEHMS U HEPABEHCTBA:

. ONEpPUPOBATh IOHATHUAMH: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEIOE, PALMOHAIBHOE,
MPPALMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHUE;

. BBIITOJIHATh npeobpazoBaHus TPUTOHOMETPUYECKUX BBIP)KECHUI u pemars
TPUTOHOMETPUYECKUE YPABHEHUS,

. BBINOJIHATE MPEOOpa30BaHUs IIENBIX, PALMOHAIBHBIX M HPpALMOHAIBHBIX BBIPAKEHUN U
peniaTb OCHOBHBIE TUIIBI LIEJIBIX, PAIMOHAIBHBIX U HPPAMOHAIBHBIX YPABHEHUI U HEPABEHCTB;

. IIPUMEHATh YPABHEHUS M HEPABEHCTBA JUIsl PEUICHUS MaTEeMaTHYECKUX 3a7ad U 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HH;

o MOJIETIMPOBATh pealibHble CUTYallU Ha SI3bIKE airedpbl, COCTABIATh BHIPAXKEHUS, YPAaBHEHUS,

HEPaBEHCTBA 10 YCIOBUIO 3a/1a4H1, UCCIIEI0BATh IIOCTPOESHHBIE MOJIENIN C UCTIOIb30BAHUEM arapara ajreopol.
@YHKIMH U TpadUKH:
. ONEpUPOBATh MOHATUSAMU: (YHKIUS, CIIOCOOBI 3aJaHusl (PYHKIHMH, 00JacTh ONpeAeseHus: U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK GYHKLINHU, B3aUMHO 00OpaTHbIe ()yHKIUHU;
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o OTIEPUPOBATH MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKUUHU, HYIH (YHKIIUH, TPOMEKYTKH
3HAaKOIIOCTOSIHCTBA,

o UCIOJIB30BaTh TpaduKy QYHKIHIA 111 pEeLICHUs] YpaBHEHUH;

. CTPOUTh M YUTAaTh TpapUKU JIMHEHHON (QYHKIUH, KBaIpaTUYHOM (YyHKIMH, CTETICHHOM
(YHKIIMH C LIEJIBIM TI0Ka3aTeseM;

o UCTIONIB30BaTh Tpaduku (QYHKIMHA IS MCCIICJOBAHUS TPOLECCOB W 3aBUCHMOCTEH NpHU

peLIeHNH 3a7a4d U3 JAPYTHX YYeOHBIX MPEIMETOB M PeabHON JKU3HH, BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH
MEXK]1y BEIIMUMHAMHU.
Hauasna MatemMaTueckoro aHajiusa:

o OIICpHUPOBAThL IOHATHAMHU: IIOCICAOBATCIBHOCTD, apI/I(bMeTI/I‘ICCKaSI n TCOMCTpPUUCCKas
[POrPECCHH;

o OIEPUPOBATh MOHATUSAMU: OCCKOHEYHO YOBIBAIOIAs I€OMETPUYECKAash MPOrPEecCHs, CyMma
0EeCKOHEYHO yOBIBAIOIICH reOMEeTPUIECKON IPOTPECCHH;

o 3aJ1aBaTh MOCJIE0BATEIBHOCTH Pa3IMYHBIMU CIIOCOOAMHU;

o MCII0JIb30BaTh CBOMCTBA MOCIIEAOBATEIbHOCTEH M MIPOTPECCHIA [Tl PELICHHUS pealibHbIX 3aa4

NPUKJIaJHOTO XapaKTepa.
MHoOXecTBa U JIOTHKA:

. OIIEpPUPOBATH MTOHATUSMHU: MHOXXECTBO, Oll€palliy HaJl MHOKECTBAMU;

. UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT [Ulsl ONMCAaHUs PEaJbHBIX MPOLECCOB U
SIBIICHHIA, TIPY PEIICHUH 3a/1a4 U3 APYTUX y4EOHBIX MPEIMETOB;

. OIIEpUPOBATh NOHATHUAMH: ONPEICIICHUE, TEOPEMA, CIEACTBUE, JOKA3aTENbCTBO.

[IpeameTHsie pe3ynbTaThl IO OTIAEIABHBIM TeMaM Yy4eOHOro Kypca «AnreOpa u Havana
MaTemaTtuueckoro aHanusa». K koniy 11 kimacca oOdyvaromuiics HayduTCs:
Yucna 1 BEIYUCIIEHUS:

L4 OIICpHUPOBATHL MOHATUAMU: HATYPAJIbHOC, LECJI0C YHUCJIO, UCIIOJIB30BaTh NIPHU3HAKU JACIIMMOCTHU
LCJIbIX YHUCCII, PA3JIOKCHHUC YK CJIa HAa ITPOCTBIC MHOKXUTCIIN JJIA PCUICHUA 3a1a4;

o OIICPUPOBATDL INOHATUECM: CTCIICHD C PAllMOHAIbHBIM I1OKA3aTCIICM;

o OIICPUPOBATDL ITIOHATUAMU: J'IOl"apI/I(bM qucia, JCCATUYHBIC U HATYPAJIbHbIC JIOFapI/I(i)MBI.

YPaBHCHI/IH 1 HECpPABCHCTBA:

L4 MIPUMCHATH CBOMCTBA CTEIEHU I Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, ONCprUpOBaATh NMOHATUAMU:

MIOKa3aTeIbHOE YypaBHEHHWE M HEPABEHCTBO, pEIIaTh OCHOBHBIE THUIIBI I10KA3aTENIbHbIX YypaBHEHUH U
HEPABEHCTB;

o BBIMOJIHATE  [PeoOpa3oBaHUsl  BBIPAKEHUM, cojaepkalux JiorapudMel, ONEpUpPOBATh
MOHATUSIMU: JIOTapu(PMUYECKOE YpaBHEHHE M HEPABEHCTBO, pEIlaTh OCHOBHBIE THUIIbI JIOrapu(PMUUYECKUX
YpaBHEHM U HEPABEHCTB,;

. HaxOJUTh PELICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

. ONEpPUPOBATh IOHATHUAMM: CUCTEMA JIMHEHHBIX YPaBHEHHHM M €€ pEILICHUE, UCIIOIb30BATh
CUCTEMY JINHEWHBIX YPABHEHMM JUUIS PEIICHUsI IPAKTUYECKUX 3a7a4;

. HaxOJWUTh PEIICHHS INMPOCTEUIIMX CUCTEM M COBOKYIHOCTEM palMOHAIBHBIX YPaBHEHUH M
HEPaBEHCTB;

. MO/JIEJINPOBATh pPeajbHbIE CUTyallul Ha S3bIKE alreOphl, COCTABIATh BHIPAXKEHUS, YpPaBHEHMUS,

HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHMIO 3aJayd, MCCIIEJOBAaThb IOCTPOCHHBIE MOJEIU C HCIOIb30BAHUEM
anmapara anreOpbl.

OyHKUIUHT U TpapUKH:

. OIEepPUPOBATH MOHATUAMH: NEpUOIUIecKast QyHKIHS, TPOMEKYTKHM MOHOTOHHOCTH (DYHKITHH,
TOYKH DSKCTpeMyMma (YHKIMHM, HauOoJblllee W HauMeHbIIee 3HaueHUs (QYHKIUU Ha TPOMEKYTKE,
MCMOJIb30BATh UX JJIS UCCIIEIOBaHUS (PYHKIINH, 3aJaHHON rpaduKoMm;

o OIIEpUpPOBaATh HOHSTUSAMU: rpaduku NIOKa3aTeNbHOM, JorapupmMuIecKon u
TPUTOHOMETPUYECKHUX (PYHKINN, N300paXkaTh UX HA KOOPJAUHATHOM TNIOCKOCTH U UCTIOIb30BaTh IS PEIICHUS
YPaBHEHUI U HEPABEHCTB;

. n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH I'paUKH JIMHEHHBIX YPaBHEHU 1 UCTIOIb30BaTh UX
JUISl pELIEHUS] CHCTEMBI JINHEVHBIX YPAaBHEHMI;
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o UCTOJIb30BaTh rpauku (PyHKIUHI A UCCIEOBAHUS MPOLECCOB U 3aBUCHUMOCTEN U3 APYTUX
y4eOHBIX AUCLUIUINH.

Hauvana mareMaTnyeckoro aHanusa:

o OIIEpPUPOBATh MOHATUSAMM: HENpepblBHASA (QYHKLUSA, NPOU3BOJIHAs (YHKIHHU, UCIOJIb30BaTh
reOMETPHUECKUI U (PU3NIECKUN CMBICI TIPOU3BOIHON JJISl pEIICHUS 3a/1a4;

. HaXOJUTh TPOU3BOJHBIC DSJIEMEHTAPHBIX (YHKIMH, BBIYMCIATH IPOU3BOAHBIE CYMMBI,
IIPOU3BEACHNUS, YACTHOTO (DyHKIIMIA;

o HCIOJIb30BaTh IPOM3BOIHYIO /IS MCCel0BaHUs (PyHKIIMM HA MOHOTOHHOCTh U SKCTPEMYMBI,
MPUMEHSTH PE3yIbTAThl UCCIIEAOBAHMS K TIOCTPOCHUIO TPa(UKOB;

o HCI0JIb30BaTh MPOU3BOAHYIO JJI HAX0XKIECHUS HAWIy4lIero pelieHusl B MPUKIAIHBIX, B TOM
41CJIe COUNATbHO-)KOHOMUYECKHUX, 3a/1a4aX;

o OlEpUPOBATh MOHATUSAMM: IEepBOOOpa3Hass M MHTErpajl, IOHUMAaTb TI'€OMETPUYECKUH U
(bu3nUYecKuil CMBICI HHTETpaa;

. HAXOJUTh TEPBOOOpA3HBIE AIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH HHTErpan mo ¢opmyre
Hrrorona—JleiiOnuna;

. pemaTh NPHUKIATHBIE 33/Ja4d, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKOTO U (PU3UYECKOTO
XapakrTepa, CpeICTBaMHA MaTEMaTHYECKOI0 aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temartuueckoe IUTAaHUPOBAHHME COCTaBICHO C Yy4yeToM pabodeil mporpaMMbl BOCIHMTAHUA.
BocnuraTenpHbplii TOTEHIMANT JAHHOTO YYE€OHOro IpeaMeTa 00ecleurBaeT peau3aliio  CISAYIOMNUX
L[EJIEBBIX MPUOPUTETOB BocnuTanus ooydaromuxcs OOO:

. pa3BUTHE LIEHHOCTHOI'O OTHOLIEHMS K TPYJy KaK OCHOBHOMY CIIOCOOY JOCTH)KEHHUS >KU3HEHHOI'O
0J1aronoyy4nst 4eloBeKa, 3aJ0ry €ro YCHEIIHOro Npo(ecCHOHAIbHOIO CaMOONPEAEICHUs U OLIYLICHUs
YBEPEHHOCTH B 3aBTPAIHEM JHE;

. Pa3BUTHEC HEHHOCTHOI'O OTHOIICHUS K IPUPOAC KaK HCTOYHUKY XU3HU HA 3CMJ'I€, OCHOBE CaMOI'0 €€
CylIcCTBOBaHMA, Hy)KI[ElIOH.[CfICSI B 3allIUTC XU TOCTOSIHHOM BHUMAHUHU CO CTOPOHBI YCJIIOBCKA,
. Pa3BUTHUEC HEHHOCTHOI'O OTHOIICHUA K MUPY KaK I''TaBHOMY IIPHUHIOUITY YE€JIOBECUCCKOT'O O6H.I€)KI/ITI/I$I,

YCIIOBHIO KPENKOHM Ipy>KObl, HaJa)KMBAaHMU OTHOIICHUH C KOJJIEraMH 1o paboTe B OyIylIeM W CO3IaHUs
OJIaronpHUsATHOIO MUKPOKIIMMATa B CBOEH COOCTBEHHO ceMbe;

. pa3BUTHE IICHHOCTHOTO OTHOLIEHMS K 3HAHMSIM KaK MHTEUIEKTyalbHOMY  pecypcy,
oOecnieunBaroIieMy Oyayliee yeloBeKa, Kak pe3yJbTaTy KPOIOTJIMBOIO, HO YBJIEKATENbHOTO Y4eOHOTO
TpyIa;

. pa3BUTHE [ICHHOCTHOI'O OTHOIICHHUS K KYJIbType KaK JyXOBHOMY OOTraTCTBY OOIIECTBA U BaXKHOMY
YCIIOBUIO OILYIIEHUSI YEJIOBEKOM IOJIHOTHI MPOKUBAEMOM JKHU3HHM, KOTOPOE JAIOT €My YTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CAaMOBBIPAKEHUE;

. pPa3BUTHE LIEHHOCTHOTO OTHOIICHHUS K 3JI0POBBIO KaK 3aJIOTy JOJITOM M aKTUBHOM >KM3HU YEJIOBEKA,
€ro XOpPOIIET0 HACTPOSHUS U ONTUMUCTHYHOTO B3IJIA1a HA MUD;
. pa3BUTHE IICHHOCTHOTO OTHOIICHHUS K OKPYXKAIOIIUM JIFOJIM Kak Oe3yCIOBHOH M aOCONFOTHOMN

OCHHOCTHU, KaK PaBHOIPABHBIM COLOUAJIbHBIM IIapTHCPaAM, C KOTOPbBIMHU HeO6XO,Z[I/IMO BBICTPAaNBAaTb
l[O6pO)K€JIaTCJII)HI>I€ M B3aMMOIIOAACPIKUBAIOIINEC OTHOLICHHA, MAOIIUC YCIIOBCKY padoCTb OGHICHI/ISI n
IIO3BOJJIAOIIUC n30erath YYBCTBa OJUHOYCCTBA,

o Pa3sBUTHC LHCHHOCTHOr0O OTHOLICHHMA K CaMHUM cebe Kak Xo03seBaM CBOCH CYI[I)GI)I,
caMoOoIpeACIAIOIUMCA U CaMOPCAIN3YOIIUMCS JIMYHOCTAM, OTBECYAIOIHUM 34 CBOC COOCTBEHHOE 6yzLyLuee.

10 KJTIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne HaumeHnoBanue pasjaeioB H TeM (uudposeie)

KonTtpoabHubie
n/nm | NporpamMmsl Bcero o0pa3oBaTe/bHbIE

padoThI

pecypcsbl
MHo)kecTBa palilMOHaJIbHbBIX U https://resh.edu.ru/

1 JEUCTBUTENLHBIX UHcell. PaioHaabHEIe 14 1 https://ege.sdamgia.ru/
YpPaBHEHUS U HEPABEHCTBA https://ege.fipi.ru/bank/
Oynkuuu 1 rpapuku. CTeneHs ¢ HeIbiM https://resh.edu.ru_/

2 6 https://ege.sdamgia.ru/
froxasare/ieM https://ege.fipi.ru/bank/
Apudmerndeckuit KOpeHb N—0i https://resh.edu.ru/

3 creneHy. MppannonanbHble ypaBHEHUS U 18 1 https://ege.sdamgia.ru/
HEPaBEHCTBA https://ege.fipi.ru/bank/
Dopmysl https://resh.edu.ru/

4 TpUroHoMeTpuu. T pUroHoMeTpuyecKre 22 1 https://ege.sdamgia.ru/
ypaBHEHUSA https://ege.fipi.ru/bank/

https://resh.edu.ru/

5 [TocnenoBaTenbHOCTH U TPOTPECCUH 5 https://ege.sdamgia.ru/

https://ege.fipi.ru/bank/



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
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TToBTOPCHIC. 060GMCHIe https://resh.edu.ru/

6 p ’ B o 3 1 https://ege.sdamgia.ru/

CHCTCMATH3AMN SHAHNN https://ege.fipi.ru/bank/
OBUIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME
11 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U (uudgposbie)
KoHnTpoJbHbIe
n/u TeM NMPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoThI
pecypchl
Crenens ¢ pallMOHAIbHBIM
https://resh.edu.ru/
nokaszareiieM. IlokazarennHas ;

1 n 12 1 https://ege.sdamgia.ru/
(pynxuus. Tokasatenbhere https://ege.fipi.ru/bank/
YpaBHEHUA U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUSA. https://resh.edu.ru/

2 Jlorapudmuueckue ypaBHEeHUs 12 https://ege.sdamgia.ru/
Y HEpPaBEHCTBA https://ege.fipi.ru/bank/
T
Hif?;giflmecme (ymxm https://resh.edu.ru/

3 T p ' 9 1 https://ege.sdamgia.ru/

PUTOHOMCTPHHCCKUC https://ege.fipi.ru/bank/
HEpaBEHCTBA
D T o p— https://resh.edu.ru/

4 . 24 1 https://ege.sdamgia.ru/
TpOHSBOHON https://ege.fipi.ru/bank/

https://resh.edu.ru/

5 WHuTerpan n ero npuMeHeHus 9 https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/

6 CucreMsl ypaBHeHUH 12 1 https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/

7 HatypanbHble U Liensle yucia 6 https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/

ToBTopetie, 06oGmeH e https://resh.edu.ru/

8 p ’ L 18 2 https://ege.sdamgia.ru/

CHCTCMaTH3alNA SHAHIH https://ege.fipi.ru/bank/
OBILIEE KOJIMYECTBO HACOB I10 102 6
[TPOTPAMME

2.1.6.2. PABOYAS ITIPOT'PAMMA YYEBHOTI'O KYPCA «'EOMETPUS»

MHHOACHUTEJIBHAS 3AIITMCKA

BaxxHocTh yueOHOTO Kypca T€OMETpUHM Ha YPOBHE CpEIHETO 00IIero oopa3oBaHHs 00yCIOBJICHA
MPAKTUYECKOW 3HAUYMMOCTHIO METANpeIMETHBIX W MPEAMETHBIX pe3ylbTaTOB OOYYEHHs] T€OMETPUU B
HaIpaBJIEHUU JIMYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMUPOBaHUS (YHKIIMOHATIBHOW MaTeMaTH4YeCcKOu
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IrPaMOTHOCTH, W3y4Y€HUS JAPYTUX Y4YeOHbIX JUCHUIUIMH. Pa3zButue y oOyyaroumxcs MpaBHIIbHBIX
MPEJICTABICHUA O CYITHOCTU M MPOUCXOXKACHUHA TE€OMETPUIECKUX abCTpaKIuid, COOTHOIICHUH PEATbHOTO U
UJealIbHOT0, XapaKTepe OTPaKEHUsI MaTeMaTUYECKON HayKOH SIBJICHUN U MPOLIECCOB pealbHOI0 MUPA, MECTE
T€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM MO3HAHUU U B MIPAKTUKE
crocobcTByeT (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS OOYYAIOIIMXCs, a TAaKXKe KaueCTB MBIIIICHHUS,
HEOOXOUMBIX JIJISl /IalITAI[UU B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTCs OAHUM U3 0a30BBIX MIPEIMETOB Ha YPOBHE CPEAHEro o0IIero oopa3oBaHusl, TaKk
KaK 00ecleuynBaeT BO3MOXHOCTh M3yYCHUS KaK JUCIUILINH €CTECTBEHHO-HAYYHON HAIMPABICHHOCTH, TaK H
T'YMaHUTAPHOM.

Jlormdeckoe MebIIUIeHUE, (HOPMUPYEMOE MPH HU3YYCHHHU OOYYAIONIMMUCS TOHSITHWHBIX OCHOB
TFE€OMETPUH U TOCTPOSHUU ILIETIOYKH JIOTUYECKUX YTBEPXKACHUN B XOJE PEIICHUs T'€OMETPUYECKUX 3ajad,
YMEHHE BBIBUTaTh W OMPOBEPraTh THUIOTE3bl HEMOCPEJACTBEHHO HCIIOJIB3YIOTCA IMPU PEHICHUH 3ajay
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PUUKH.

OpueHTanus 4YelIoBeKa B MPOCTPAHCTBE — YCIOBUE €r0 COIUAIBHOTO OBITHS, (opMa OTPaKCHHS
OKpY’KaloIlIero MHpa, yYCIOBUE YCIEUIHOTO MO3HAHUS M aKTUBHOTO MpPeoOpazoBaHUsl NEHCTBUTEILHOCTH.
OnepupoBaHre NPOCTPAHCTBEHHBIMH OOpa3aMu OOBEIUHSET pa3Hbie BUABI Y4YeOHOU W TPYIOBOM
NESITeIbHOCTH, SIBISICTCS OJHUM M3 NPOPECCHOHATBHO Ba)KHBIX KadecTB, MOITOMY akTyallbHa 3ajada
(dhopMUPOBaHHS Y 00YUAIOIIMXCS MPOCTPAHCTBCHHOT'O MBITIICHUS KaK PA3HOBUIHOCTH O0OPAa3HOTO MBIITUICHUS
— CYIIECTBEHHOT'O KOMIIOHEHTa B MIOJITOTOBKE K MPAKTUYECKON AESITETbHOCTH IO MHOTUM HAIPABICHUSIM.

Hean ocBoeHust mporpammbl yueOHOro Kypca «['eomerpusi» Ha 0a30BOM YpPOBHE OOYyYECHHS —
o0mieoOpa3oBarenbHOEe U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYalOMIMXCS 4epe3 oOecreyeHHe BO3MOXKHOCTU
MPUOOPETEHUST W UCTIOJIH30BAHUS CHCTEMATHYCCKUX N€OMETPUYCCKHUX 3HAHWA W JCHCTBUH, CHEIM(PUIHBIX
re€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOJOJIKEHHsI 00pa30BaHMsl MO CIIENHUATbHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCTIOJI30BAHHEM T'€OMETPHH.

[IpropUTETHBIMH 3aJa4aMH OCBOCHUS yueOHOro kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10-11
KJ1accax SIBJISIIOTCS:

. (dbopMHUpOBaHKE MIPEICTABICHHUS O TECOMETPUHU KaK YaCTH MHPOBOM KYJIBTYpBI H OCO3HAHUE €&
B3aUMOCBS3H C OKPYXKaIOLUM MUPOM;

. (dbopMHpOBaHKE MPEACTABICHUS O MHOIOIpPaHHMKAX M TellaX BpallleHHs KaK O BaKHEHIIuX
MAaTE€MaTHYECKUX MOJEIISIX, O3BOJISAIOIINX ONKUCHIBATh U U3y4YaTh Pa3HbIC SIBJICHUS OKPYIKAIOIIETO MUPA;

. (¢bopMUpOBaHME YMEHHUs paclo3HaBaTh Ha YEpPTEkKax, MOJEISIX U B pPEAJTbHOM MHUDE
MHOT'OTPaHHUKH U Te€JIa BPAILCHHUS;

. OBJIaJICHHE METOJaMH PEILIEHUs 33/1a4 Ha MOCTPOCHUS Ha U300paKEHUAX POCTPAHCTBEHHBIX
buryp;

. (dbopMHpOBaHHE YMEHMS ONEPUPOBATh OCHOBHBIMHU IMOHATUSMH O MHOTOIpaHHMKax M Telax
BpaLICHUS U UX OCHOBHBIMU CBOMCTBAMU;

. OBJIAJICHHE aJITOPUTMaMU pELIEHUS OCHOBHBIX THUIIOB 3aJa4, (OPMHUPOBAHHUE YMEHMUS

MMPOBOAUTDL HECIIOXKHBIC JOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCUHICHUA CTCPCOMECTPHUICCKUX 3a1aY U 3a/1a4 C
MPAKTUYCCKUM COACPIKAHHUEM

. pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS;
. dbopMupoBaHue (QPYHKIIMOHAIBHONH TPaMOTHOCTH, pEJICBAHTHOW TE€OMETPpUU: YMEHHUE

pacrno3HaBaTh MPOSIBIEHUS TE€OMETPUYECKUX IOHSTUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJIbHBIX
KU3HEHHBIX CUTYyalMsIX W MpPU HM3YYEHUH APYTUX YUEOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (QOpMyIMpOBaTh UX Ha S3bIKE T'€OMETPUM M CO3/laBaTh TI'€OMETPUYECKHE MOJENH,
IIPUMEHATh OCBOCHHBIM T'€OMETPUYECKUM amnmapar JUisl pelIeHUs [PaKTUKO-OPUEHTUPOBAHHBIX 3aad,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJTYYEHHBIE PE3YyJIbTATHhI.

OTnu4uTeNbHOM OCOOEHHOCTBIO MPOTpaMMBbI [0 TE€OMETPHM SBJISIETCS BKIIOUYEHHE B KYpC
CTEPEOMETPUN B Hayale €ro M3y4YeHMs 3a7ad, PEIIaeMbIX Ha YPOBHE HWHTYUTHUBHOIO ITO3HAaHUSA, W
orpeieIEHHBIM 00pa30M OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTMUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIIECHUS, CTUMYJUPYET NPOTEKAHHWE WHTYUTHUBHBIX IIPOILIECCOB, MOTHBUPYET K
JaJbHENIIEMY U3YUEHHUIO IIPEeIMETa.

[Ipenmourenue oTAa€rcs HArIsAIHO-KOHCTPYKTHUBHOMY METONY OOYy4YeHHSs, TO €CThb TEOPETHYECKHE
3HaHUA UMEIOT B CBOCH OCHOBE HEIIOCPEICTBEHHOE OTHOLICHHUE K IPEIMETHO-IIPAKTUUECKON IEATEIBHOCTH.
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Pa3BuTHe npocTpaHCTBEHHBIX MPEICTaBICHHUM Y 00yJaloIIUXCsl B Kypce CTEPEOMETPUU MTPOBOJUTCS 3a CUET
pelieHus 3a1a9 Ha co3JjaHue MPOCTPAHCTBEHHBIX 00pa30B U 3a7a4 Ha ONEPUPOBAHHUE TIPOCTPAHCTBEHHBIMH
oOpazamu. Co3ganue obpaza MPOBOJUTCS C MCIIOJIB30BAHUEM HArJIATHOCTH, a ONEpUpOBaHUE 00pa3oM — B
YCIIOBHSIX OTBJICYCHUS OT HATJISITHOCTH, MBICIIEHHOTO M3MEHEHUS €T0 UCXOIHOTO COJICPKAHMUS.

OCHOBHBIMH COJIEPKaTEILHBIMU JTUHUAMH yaeOHOTO Kypca «['eomerpusi» B 10—11 kaccax sSBISIOTCS:
«MHuororpanHukmn», «lIpsMble U MIIOCKOCTH B IPOCTPaHCTBEY, « Tena Bpalenus», « BeKTOpbl 1 KOOPIAUHATHI
B IpocTpaHcTBe». POpMUpPOBaHUE JIOTHUECKUX YMEHUN paclpeensseTcs o coAepKaTeIbHbIM JUHUSAM U O
rojgam oOy4YeHHs Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusl.

Copepxanuie o0pa3zoBaHMsl, COOTBETCTBYIOIIEE MTPEIMETHBIM pe3yIbTaTaM OCBOSHHS MPOrPaMMBI 1O
T€OMETPHH, paclpeieNEHHbIM 110 ToAaM 00y4eHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOOBI OBIAJICHUE
F€OMETPUYECKUMHU TOHATHUSMU W HABbIKAMHU OCYIIECTBIISJIOCH IOCIENOBATeIbHO M IOCTYHaTeNbHO, C
COOJIIOJICHNEM TMPHUHLMIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCh B OOMIYI0 CHCTEMY
F€OMETPUYECKUX TMPEACTABICHUN OO0y4arouuxcs, pacmmpss u yriyonsas e€, oOpa3ys MpouHbIe
MHOKECTBEHHBIE CBSI3H.

OO11ee YKMCII0 YaCoB, PEKOMEHI0BAHHBIX JUISI H3y4YeHHUsS yueOHoro kypca «I'eomerpus» — 102 yaca: B
10 kimacce — 68 1acoB (2 gaca B Heneno), B 11 kiacce — 34 vaca (1 4ac B Hezenio).

COJAEPKAHUE OBYYEHMUA B 10 KJIACCE

1. [IpsiMbIe ¥ IOCKOCTH B IPOCTPAHCTBE.

OcHoOBHBIE TOHATUS CTepeoMeTpuH. Touka, NpsMas, IUIOCKOCTb, MpocTpaHcTBO. [loHsTHE 00
aKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrnosio)keHHe MpsIMBIX B IPOCTPAHCTBE: IIE€PECEKAIOIIUECs, IapaulelibHbIE U
CKpeluBaomuecs npsmele. [lapamienbHOCTh NPSAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE: MapasuieibHbIE
MpsIMbIE B MPOCTPAHCTBE, NAPAILIEIBHOCTh TPEX MPSAMBIX, NAPAJUIEIIBHOCTh HNPSIMOM U IJIOCKOCTU. YTJIBI C
COHAIIPaBJIICHHBIMU CTOPOHAMH, yToJl MEXAy NpsSMBIMH B IpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEM:
napajuieNibHbIe MII0CKOCTH, CBOMCTBA MapalieNbHbIX MI0ckocTel. [Ipocreiinre mpocTpaHCTBEHHbIE (PUTYPBI
Ha TUIOCKOCTH: TETPadp, KyO, napajiesenumnesa, IoCTPOCHUE CEUEHUH.

[lepneHauKyIIPHOCTD NPSAMON U IUNIOCKOCTHU: MEPIEHIUKYJISIPHBIE IIPSIMbIE B IPOCTPAHCTBE, MPSAMbIE
napajuleJibHble U MEPHEeHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK NEPIIEHIUKYISIPHOCTU IPSIMON U IUIOCKOCTH,
TeopeMa O MpSAMOW MNEPHEHIUKYJSIPHOM IIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yrojl MEXIy MNpsSMOM H
IUIOCKOCTBIO, JIBYIPAaHHBIM YToJl, JIUHEHHBIA Yroa JByrpaHHoOro yria. llepneHAuKyisp W HaKJIOHHBIE:
paccTosiHUE OT TOYKH J10 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOMN JI0 MIOCKOCTH, TPOEKIHS (PUTyphI HA IIIOCKOCTb.
[lepneHMKyIAPHOCTD IIOCKOCTEM: NPHU3HAK IEPIEHIMKYISIPHOCTH JBYX IUIOCKOcTed. Teopema o Tpéx
NEPIEHIUKYIISIPaX.

2. MHOTOTpaHHUKH.

[TonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE DJIEMEHTHl MHOIOIPDAHHHKA, BBIIYKIbIE M HEBBIMYKIIbIE
MHOTOTPaHHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroiabpHas nmpu3ma, IpaHd U OCHOBAHUS MPU3MBI,
npsiMasi U HaKJIOHHas IPU3MbI, OOKOBAs U MOJIHAs IOBEPXHOCTH MpHU3Mbl. [lapannenenunen, npsiMoyroabHbIN
napajuienenunes U ero cpoiicrBa. Ilupammpa: n-yronbpHas nupamyaa, TpaHd M OCHOBAaHHE IMHUPaMUJIbI,
OOKOBasi U TOJIHAS MMOBEPXHOCTh MUPAMU/bI, MPaBWIbHAS U yCeuEHHAs MUpaMuaa. DJIEMEHThl MPU3MBI U
nupamuibl. [IpaBuibHbIE MHOTOTPAaHHUKU: MOHSTHE MPaBUJIBHOIO MHOTOTPaHHUKA, MpaBUJIbHAS MpU3Ma U
NpaBUJIbHAS MUPAMUA, IPAaBUIIbHAS TPEYTOIbHAsA MUPaMUA U MPaBUWIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPaBMWJIbHBIX MHOTOIPaHHUKAX: OKTa3p, A0AeKa’rAp U ukocasap. CedeHust Npu3Mbl U MU PaAMUIbI.

CuMMeTpHus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, NMPSAMOM, IJIOCKOCTH. DJIEMEHTHI
CUMMETpHUH B IUpaMUJax, Napaieienurnenax, paBuIbHbIX MHOTOTpaHHUKAX.

Bbruncienue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHand, yriasl. [linomans OGokoOBOiA
MOBEPXHOCTU M TIOJHOW TMOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOMIAJh OCHOBAHMH, TeopeMa O OOKOBOM
MOBEPXHOCTU HpsAMOM mpu3Mmbl. [1omans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM MUPaMUIBI,
Teopema o TIomaau yceuéHnon nupamusl. [loastue 06 06bpémMe. OOBEM MUPaMUIBI, TPU3MBI.

[TonoGHble Tena B mpoctpaHcTBe. COOTHOIIEHHUS MEXIYy IUIOMIAISIMH MOBEPXHOCTEH, 00BEMaMu
MOI00HBIX Tel.

COJAEPKAHUE OBYYEHMUS B 11 KJIACCE
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1.Tena BpaieHus.

[{unHapuyeckas MOBEpPXHOCTb, 00pa3yroIIye HIMIHHAPUIECKOH MOBEPXHOCTH, OCh LIMJIMHAPHUUECKON
noBepxHocTu. LunuHap: ocHoBaHus UM OOKOBas MOBEPXHOCTh, OOpasyromias M OCh, IUIOMAAb OOKOBOW U
IIOJIHOM ITOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yronfe KOHHYECKOW MOBEPXHOCTH, OChb U BEPIIMHA KOHHYECKOU
noBepxHoctu. KoHyc: ocHOBaHMe U BepluMHa, oOpasymoow@as M OCh, IUIOMAAb OOKOBOW WM IOJHOM
MOBEPXHOCTHU. Y CCU€HHBIN KOHYC: 00pa3yIOIIie U BEICOTA, OCHOBAHUS M OOKOBAs TOBEPXHOCTD.

Cdepa n map: neHTp, paauyc, JuaMmeTp, IUIOaAb OBEPXHOCTU cdephl. B3anMHoe pacnosoxeHue
cdepsl U MIOCKOCTH, KacaTelabHast INIOCKOCTh K cdepe, MIomaas chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEépTka uimHApa U KOHYyca.

KoMmOuHammu e BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN 0KoJI0 cdepsl, chepa,
BIINCAHHAsl B MHOTOTPAHHHUK, UJIHM TEJIO BPAILCHUS.

[Tonsitue 06 o6wvéme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIBHOTO
napajiesienumnesa u cineacTsus u3 He€. O0bEM nuaMHapa, koHyca. OO0BEM 1apa U miomaas chepsl.

[TonoGuble Tena B mpoctpancTBe. COOTHOIIEHHUS MEXIy IUIOMIAIsIMH MOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEIL.

Ceuenuss uunuHzApa (MapajuleIbHO U NEPIEHIUKYJSIPHO OCH), CEYEHHs] KOHyca (IapajulesbHOE
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIINHY), CEUCHHUs 1apa.

2. BeKTopsl M KOOPMHATHI B IPOCTPAHCTBE.

BekTop Ha IIOCKOCTH U B IIpocTpaHcTBe. CI0KEHUE U BEIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha ymciio. Pa3znokenue BeKTopa o TpéEM HEKOMIUIaHapHbIM BekTopaMm. [Ipasuiio napamuienenunena. Pemenue
3a/1a4, CBSI3aHHBIX C IPUMEHEHHUEM MPaBUIl JEHCTBUH ¢ BekTopamu. [IpsmoyronpHas cucrema KOOpIMHAT B
npocrpanctBe. Koopaunatel BekTopa. Ilpocreiimme 3agauu B KOOpAMHATaX. YTOJI MEXAY BEKTOPaMH.
CkansipHO€E NIPOU3BEACHHUE BEKTOPOB. BrIunciieHne yrioB Mex1y IpsMbIMU U II0cKocTsAMU. KoopauHaTHO-
BEKTOPHBIN METOJ] IPU PELIEHUH F€OMETPUUECKUX 3ajau.

3. [InanupyeMble nmpeaMeTHbIe pe3yJibTAThl OCBOeHHs padoueil mporpamMmbl yueOHOro Kypca
«I'eomeTpus» Ha 0a30BOM YypOBHE Ha YpOBHE CpeaHEro ooOmiero oOpa3oBaHHMs OPHEHTHPOBAHBI Ha
JOCTH)KEHUE YPOBHS MaTeMaTH4YeCKOHM I'PaMOTHOCTH, HEOOXOJMMOIO JUIsl YCHEIIHOTO peIIeHus 3aaad B
peasIbHOM JKHU3HU U CO3aHUE YCIOBHH JUIsl UX OOIIEKYJIbTYPHOTO Pa3BUTHS.

IIpenmeTHble pe3yJbTaThl 0 OTAEJbHBIM TeMaM y4eOHOro kypca «I'eomerpus». K konmy 10
KJIacca 00y4arommicst HAy4YuTCH !

o OIIEpUPOBATh NOHATUSAMU: TOUKA, IPSAMasi, IIIOCKOCTb;

o IIPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIEICTBUSA M3 HUX NPU PEIIEHUU T'€OMETPUUYECKUX
3ajady;

o OTIepUPOBATh NOHATUSAMU: NAPAJUIETBHOCTD U NEPIEHIUKYIIPHOCTD MPSIMBIX U MJIOCKOCTEH;

o KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE MPSIMBIX M IJIOCKOCTEH B IPOCTPAHCTBE;

o OTIEpPUPOBATH MOHATUAMU: IBYTPAHHBINA YTOJI, TPaHU JBYTPAHHOTO yIia, pedpo ABYIpaHHOIO
yIJIa, TMHENHBIA yroJl ABYTPaHHOTO yIUia, IpajyCHas Mepa ABYTPaHHOIO YIJa;

o ONEpPUPOBATh TOHATUSMHU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBIMYKJIbI MHOTOTpaHHUK,
AJIEMEHTBHl MHOTOI'PaHHUKA, TIPAaBUIIbHBIM MHOTOTPaHHUK;

o pacro3HaBaTb OCHOBHBIE BHUJIBI MHOTOTPAaHHUKOB (MHMpaMuja, MpU3Ma, HPSIMOYTOJIbHBIHN
napajuiesienumes, Kyo);

. KJIacCU(UIUPOBATh MHOTOTPAHHUKH, BBIOMpAasi OCHOBAaHUS JJis KJIacCU(UKALUU (BBITYKIIbIE U

HEBBIMYKJIbIE MHOTOTPAHHMKH, IPAaBUJIbHBIE MHOTOIPAHHUKH, NpPSIMbIE U  HAKJIOHHBIE IPU3MBI,
napajuieNienunesbl);

o OTIepUPOBATH MOHATUSAMU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPaHHUKOB;

o OOBSICHATH MPUHIIMIIBI TIOCTPOSHHSI CEUEHUH, HCTIOIb3YsI METOJ CJIE/IOB;

o CTPOUTb CEUEHUS MHOTOTPAHHMKOB METOJOM CIIEJIOB, BBINOJHATH (BBIHOCHBIE) ILIOCKUE
YepTeKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (PUTYD: BU CBEPXY, COOKY, CHU3Y;

o pemarh 3aJa4d Ha HAXOXKJCHHE T€OMETPUUYECKUX BEIMYUH M0 00paslaM WU alropuTMam,

MNPUMCHAA HU3BCCTHLIC AHAJTIUTUYCCKHUEC MCTOABI MPU PCHICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha
BBIYHCIICHUC paCCTOHHI/Iﬁ MCXKAYy ABYMA TOUYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCXKIY
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CKPEIINBAIOIINMUCS IPSIMBIMHU;

o pemaTh 3a7a4l Ha HaXOXKAECHUE T€OMETPUUECKUX BEJIUYMH M0 00pa3liaM WM aJropuTMam,
IIPUMEHSISI U3BECTHBIC AHAJIUTUYECKUE METOJABI NPU PELICHUM CTAaHAAPTHBIX MATEMaTUYECKUX 3a1ad Ha
BBIYMCIICHUE YIVIOB MEXAY CKPCLIMBAIOIIMMUCSA IPSAMBIMU, MEXAY IPSAMOM U INIOCKOCTBIO, MEKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB;

o BBIUUCIIATE O0BEMBI U IUIOIIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, IMHpaMHIa) C
pUMEHEHHEM (OPMYII, BEIYUCIATH COOTHOIICHUS MEXKAY IIOUIAIIMU TIOBEPXHOCTEH, 00bEMaMH 1MOT00HBIX
MHOI'OTPaHHHKOB;

o OIIEpUPOBATh MOHATUAMM: CUMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTb CUMMETPHH,
LEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPBHI;

. U3BIIEKaTh, MPEe0Opa30BbIBATh W HMHTEPIPETHPOBATH HH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, IPEJCTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

o IPUMEHATh TeOMETpUYecKHe (aKThl A pElIeHHs  CTEePeOMETPUUYECKUX  3ajad,
MPEIOIarafoIIuX HECKOIBKO IIaroB pemIeH s, €ClIi YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (hopme;

o IIPUMEHATHh IPOCTEUIINE IIPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUECKUX 3a4a4;

o IIPUBOJUTH IPUMEPBI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HU, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB '€OMETPHUH B UCKYCCTBE;

o IIPUMEHATH IIOJIyYCHHBIC 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAIBHBIC CHUTYallUH U
NPUMEHSATh W3yYEHHBIE TOHATHS B TPOLECCE IOMCKA pPEIICHHs MaTeMaTHYeCKH C(HOpPMYIHMPOBAHHOM
po0JIeMbl, MOAETUPOBATh pealibHbIE CUTYallUU Ha SI3bIKE T€OMETPUH, UCCIEI0BATh TOCTPOSCHHBIE MOAEIH C
MCTIOJIB30BAHUEM T€OMETPUYECKHUX TOHSATHIA U TEOpeM, armapaTa ajareOphl, pemarbs NpakTHYecKue 3a1aq,
CBSI3aHHBIE C HAXO0XJACHUEM I'€OMETPUUECKUX BEJIMYMUH.

IIpeaMeTHbIe pe3yJbTaThl 0 OTAEJbHBIM TeMaM yuyeOHOro kypca «l'eomerpus». K konny 11
KJIacca 00y4arommiicsi HAy4YuTCs:

° OIEpUPOBATh MOHATUSAMU: LWJIMHAPUYECKAs MOBEPXHOCTb, OOpa3yrollye HINHIPUYECKOM
MIOBEPXHOCTH, LMJIMHIpP, KOHHUYECKas IOBEPXHOCTh, 0O0pa3yrollue KOHUYECKOH IOBEPXHOCTH, KOHYC,
cepuyeckas MOBEPXHOCTB;

o pacrno3HaBaTh Teja BpalleHus (LUIMHIP, KOHYC, cdepa U 1map);

o OOBSACHATH CIIOCOOBI MOTYYEHHUSI TE BPaAICHHUS,;

o KJIacCU(UIUPOBATh B3aUMHOE PACIOI0KEHUE CPePbI U MIOCKOCTH;

o ONEpUpPOBATh IMOHATUSMHU: IIAPOBOM CErMEHT, OCHOBaHHE CETMEHTAa, BBICOTA CETMEHTa,
LIapOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOS], BBICOTA MIAPOBOTO CJIOS, IIAPOBOM CEKTOD;

o BBIUUCIIATE OOBEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpallleHHs, T€OMETPUUYECKUX Tel C
npUMEHEHHEM (opMyT;

o OIIEpPUPOBATH MOHATUAMHU: MHOTOTPAaHHUK, BIUCAHHBINA B cepy U OMHUCAHHBIA OKOJIO ChEpHI,
cdepa, BlIMcaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHMUS;

o BBIUHCIISATH COOTHOLIEHHS MEXY IUIOIIA MU TOBEPXHOCTEN 1 00bEMaMu 1IOJI0OHBIX TEJT;

o n300paxaTh H3ydaeMmble QUIYpbl OT PYKH U C MNPUMEHEHHEM MPOCTBIX YEPTENKHBIX
UHCTPYMEHTOB;

o BBINOJIHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIyp: BUA
CBEpPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpallleHUs;

o U3BJIEKaTh, MHTEPIPETHPOBATh U INpPeoOpa3oBbIBaTh HMH(GOPMALMIO O MNPOCTPAHCTBEHHBIX
reoMeTPHUECKUX (PUTypax, MPeCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX;

o OIIEpUPOBATh IOHATHEM BEKTOP B IIPOCTPAHCTBE;

o BBITIOJTHATH JEUCTBUS CIOXKEHHUSI BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOXKEHUSI BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHM 00J1aJat0T;

o IIPUMEHSITH [IPaBUJIO NapaJIeIIeNINIIEa;

o OIIEpUPOBATh MOHATUAMU: IEKAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP, MOLYJIb BEKTOPA,

PaBE€HCTBO BEKTOPOB, KOOPAWMHATHEI BEKTOPA, YIOJI MEKAY BCKTOpaMH, CKAJIIIPHOC IMMPOU3BCACHNEC BEKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHLI;
L4 HaxoJuTb CyMMY BCKTOPOB U HNPOU3ZBCACHHUEC BCKTOpPA Ha YHUCIO, YIroJl MCXKIAY BCKTOPaAMW,
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CKaJISIpHOE MPOU3BEJCHHE, PACKIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

o 3a/1aBaTh IVIOCKOCTh YpaBHEHHEM B IEKapTOBOM CHCTEME KOOpMHAT;

o NPUMEHSATh TeOMeTpUYeckHe (aKThl I PElIeHHS  CTEPEOMETPHUECKUX  3aad,
MIPEIoJIaraloINX HECKOIBKO I1aroB PEeIIeHHUs, €CJId YCIOBUS MPUMEHEHUS 3aJaHbl B IBHOUM GopMe;

o pelars MpocTeHIIne reoMeTpUYecKue 3ajlayd Ha MPUMEHEHHE BEKTOPHO-KOOPIWHATHOTO
METO/1a;

. pemars 3aJayd  Ha JI0Ka3aTEeJbCTBO MAaTEMATUYECKUMX OTHOIIEHUH U HaXO0XJIECHHE

reOMETPUUECKUX BEIMYUH 10 00paslaM MM aIrOpuTMaM, IMPUMEHsSSI U3BECTHBIE METO/bI NPH pEIEeHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a7a4;

. IIPUMEHATH IPOCTEUIINE IIPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX 3a1a4;

. IIPUBOJUTH IPUMEPBI MATEMAaTUUECKUX 3aKOHOMEPHOCTEH B IPUPOAE U KU3HU, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB I€OMETPHUU B UCKYCCTBE;

. IIPUMEHATH IIOJIyYCHHBbIC 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATh DPEAIBHBIE CHUTyallUH U
NPUMEHSATh U3yUCHHBIC TOHATHS B IPOLIECCE IIOMCKA pPEIICHHs MaTeMaTHYeCKH C(HOpPMYIHMPOBAHHOM
poOJIeMbl, MOAETHPOBATh pealibHbIC CUTYalluU Ha SI3bIKE T€OMETPUH, UCCIEI0BATh TOCTPOCHHBIE MOJIEIHU C
HCIOJIb30BAHUEM F€OMETPUYECKUX MOHATHH U TeopeM, anmnapaTa aireopsl, pelars IpakTHYecKue 3ajaui,
CBSA3aHHBIE C HAXO0KICHHEM I'€OMETPUYECKUX BEJIIMYHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTnueckoe TIJIaHUPOBAHWE COCTABIEHO C ydeToM paboueil mporpaMMmbl BOCIUTAHHA.
BocruTarensHplii MOTEHIMAN JAHHOTO Y4YeOHOro IpeaMera OOECIeYMBACT PEAU3alMI0  CIICTYFOIINX
IEJIEBBIX IPUOPHUTETOB BociuTaHus oOydatonmxcs OO00:

. pa3BUTHE IIEHHOCTHOT'O OTHOIICHUS K TPYAY KaK OCHOBHOMY CHOCOOY JOCTHIXKCHHS JKU3HEHHOTO
0J1aronoJy4nsi 4eIoBeKa, 30Ty €ro YCHEUIHOTO MPo(eCCHOHATBHOTO CaMOOINPEICICHUS U OIIYIICHUS
YBEPEHHOCTH B 3aBTPALITHEM JIHE;

. Pa3BUTHUEC HCHHOCTHOT'O OTHOIICHUA K MPHUPOAC KaK UCTOYHUKY KU3HU HA BGMJ'IG, OCHOBE€ CaMOTI0 €€
CyHICCTBOBAaHUA, HY)K):[aIOIJ_[eI\/’ICH B 3allIUTC U TOCTOSIHHOM BHUMAHUHU CO CTOPOHBI YCJIIOBCKA,
. Pa3BUTHUEC HCHHOCTHOI'O OTHOICHUA K MUPY KaK I''TaBHOMY HNPHUHIOUITY YCJIOBECUCCKOT'O O6HIG)KI/ITI/I$[,

YCIIOBUIO KpPENKOW ApY>KOblI, HaTaKMBaHUs OTHOILEHHUH ¢ Koyijeramu 1o padore B OyAyIleM U CO3JaHMs
OJIaronpusTHOIO MUKPOKIJIMMaTa B CBOEH COOCTBEHHOM CEMbE;

. pa3BUTHE IIEHHOCTHOIO OTHOLIEHMS K 3HAHMAM KAaK MHTEUIEKTyalbHOMY  pECypcy,
obecrieunBaroeMy Oyayllee 4eloBeKa, KaKk pe3yibTaTy KpONOTIMBOIO, HO YBIEKaTEIbHOIO Yy4eOHOIro
Tpyna;

. pa3BUTHE [IEHHOCTHOI'O OTHOIIEHHUS K KYJIbType KaK JyXOBHOMY OOraTrcTBY OOIIECTBA U BaXXHOMY
YCIIOBUIO OILIYIIEHUS YEJIOBEKOM IOJHOTHI IPOKUBAEMOM KU3HU, KOTOPOE AT €My YTEHHE, MY3bIKa,
UCKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKEHUE;

. Pa3BUTHEC NEHHOCTHOI'O OTHOILICHHS K 3JOPOBBIO KaK 3aJI0Ty JIOJITOM U aKTUBHOM >KHU3HU YCJI0OBCKaA,
€ro XOpouero HaCTpOCHU U ONTUMUCTUYHOTO B3TJIs1a HA MUD,
. Pa3BUTHC HNEHHOCTHOI'O OTHOIICHHA K OKPYXKAIOMIUM JIIOASAM KakK 6C3YCHOBHOﬁ U a0CONIOTHOU

IHEHHOCTH, KaK paBHOIIPABHBIM CONUAJIBHBIM IApTHEpPaM, C KOTOPBIMU HeO6XO)II/IMO BBICTPAanNBaTh
,Z[O6pO)KCJ'IaTeJ'IBHBIe U B3aUMOIOAJACPKUBAOIINEC OTHOIICHUA, HAROIIHUE YCIOBCKY pPaaOCTb 06IJ_[CHI/I}I n
ITO3BOJIAOIIUC n30erath YyBCTBa OJJUHOYCCTBA,

. pPa3sBUTHC NECHHOCTHOI'O OTHOHICHHMA K CaMHUM cebe Kak Xo3d1€BaM CBOEH CYILLGBI,
caMoOonpeACTIAIOIUMC U CaMOPCAITN3YIOIMUMCSA JIMYHOCTAM, OTBEYAIOIHUM 3a CBOC COOCTBEHHOE 6y)1yH1ee.
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10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
KonTtpo (undposbie)
n/ pa3aesioB U TeM IIpakTnyeck
Bcero JIbHbIE o0pa3oBaTejibHbIE
n NMPOrpamMMbl e padboThl
padoThbI PeCypChl
1 BBenenue B 10 https://myschool.edu.
CTEPEOMETPHIO ru/
IIpsiMble U TUIOCKOCTH
B IPOCTPAHCTBE. https://myschool.edu.
2 12 1
[TapannenbHOCTD ru/
IPSMBIX U IJIOCKOCTEMN
3 [lepnenauKyIsIpHOCTD 12 https://myschool.edu.
IPAMBIX U IIIOCKOCTEN ru/
¥/ TIIbL MKy https://myschool.edu.
4 MPSMBIMHU U 10 1 ru/
IIJIOCKOCTSIMU T
5) MHororpaHHUKH 11 1 ?Sps myschool edu.
6 O06BbEMBI 9 1 https://myschool.edu.
MHOTOTPAaHHUKOB ru/
7 [ToBTOpEHME: ceueHusl, 4 1 https://myschool.edu.
PacCTOSIHUS U YTJIbI ru/
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 [TIPOIT'PAMME
11 KUIIACC
No HauMeHnoBaHue KoanuecTBO 9acoB BHQKTPOHHbIe
n/ | pas/eoB u TeM B Kontposnbn | TpakTuyeck | (uudposbie)
o | TNporpaMmel O e paGoTsl | We padoThI o0pasoBaTe/ibHbIC
pecypcsl
1 Tena spamens 12 ;ntps://mvschool.edu.ru
5 O6BEMEL Tel 5 1 ;ntps://mvschool.edu.ru
Bexkrops! u
https://myschool.edu.ru
3 KOOPJIMHATHI B 10 1 /
IIPOCTPAHCTBE )
[ToBTOpEHUE,
4 000011IcHHE, - 1 https://myschool.edu.ru
cucTeMaTHu3alus /
3HAHUU
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OBIIEE KOJIMYECTBO
YACOB 110 34 3 0
I[TPOT'PAMME
PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCTDb U CTATUCTHKA»

HHOACHUTEJIBbHAA 3AIIUCKA

VYueOHblii Kypc «BeposSTHOCTh M CTaTUCTHKa» 0a30BOrO YpPOBHS SIBISECTCS IPOJODKEHUEM |
pa3BUTHEM OJHOMMEHHOTO y4eOHOIro Kypca 0a30BOTO YPOBHSI OCHOBHOTO OOIIEro oOpa3oBaHms. Y4eOHBIH
Kypc npeaHa3zHaueH st GOPMHUPOBAHUS Y OOYYAIOIIUXCS CTATHCTUYECKON KYJIbTYPhl U TIOHUMAHHUS POJIH
TEOPHUH BEPOSATHOCTEH KaK MaTEeMAaTHYECKOT0 MHCTPYMEHTA JUIsl H3yYeHHS CIyYalHBIX COOBITHH, BETMYUH U
nporeccoB. [lpu m3ydeHun ydeOHOro Kypca OOOTamIarOTCs IPEACTABICHUS OOYYaAIONIMXCS O METOoJax
HCCIICAOBaHUA UM3MCHYMBOI'O MHpPA, pa3BHUBACTCA MOHHMMAHUC 3HAYMMOCTHU U O6IJ_IHOCTI/I MaTEMaTHYCCKUX
METO/IOB TIO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PCHUSI.

Cogepxanre y4eOHOTO Kypca HampaBlICHO Ha 3aKpPEIUJICHHE 3HAHHM, MONYyYEHHBIX NMPH HU3YUCHHUH
Kypca Ha ypOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMs, U Ha Pa3BUTHE MPEACTABICHUH O CITyYaifHBIX BEIMYHMHAX
MU B3aUMOCBA3AX MCKAY HUMHU Ha BAXHBIX IMPHUMEPAX, CIOKETbI KOTOPBIX MHOYCPIIHYTHI M3 OKPYXKAIOLICTO
mupa. B pesynabrare y oOydarommxcs JIOJDKHO Cc(OpMHUPOBAThCS MPEIACTAaBICHHE O Haubolee
ynOTpe6I/ITeJIBHI)IX u O6HII/IX MaTeMaTUUCCKHUX MOACIIAX, UCITIOJIB3YEMBIX JIA OIMUCAHUA AHTPOIMOMETPHUICCKUX
U ieMorpauuecKux BEJIUYMH, TOTPEITHOCTEH B PA3IMYHOTO POJIa U3MEPECHUSX, JITUTSILHOCTH 0€30TKa3HOM
paboThI TEXHUYECKHUX YCTPOMCTB, XapaKTEPHUCTUK MAaCCOBBIX SIBIICHHH U MPOIIECCOB B OOIIECTBE.

B cooTBETCTBUU ¢ yKa3aHHBIMH LIEISIMUA B CTPYKTYpE Y4eOHOTO Kypca «BeposiTHOCTD U CTATHCTHKAY
JUIE YPOBHS CpeaHero ooOmiero ooOpa3oBaHus Ha 0a30BOM YpPOBHE BBIICICHBI CJCIYHOIIUE OCHOBHBIC
COACPIKATCIIbHBIC JIMHUH: ((CJIy‘-IafIHBIC CO6I)ITI/I$[ N BCPOATHOCTH, «Cﬂy‘{af/'lHI)Ie BCJIIMYNHBI U 3aKOH 6OJII)IHI/IX
YHCEI».

Baxnyro yacTte ydeOHOro Kypca 3aHMMaeT HW3YyY€HHE TE€OMETPUYECKOTO U OMHOMHUAIBHOTO
pacrpeneieHuii ¥ 3HAKOMCTBO C HMX HENPEPHIBHBIMH aHAJOTaMHd — IIOKA3aTeIbHBIM W HOPMAaJIbHBIM
pacripeieIeHUsIMH.

Conepxanue nmuHun «CitydaiiHble COOBITHSI U BEPOSTHOCTH» CIIY)KUT OCHOBOM JJIsi ()OPMHUPOBAHUS
MIPEACTABICHUN O PAaCHpEleICHUN BEPOSITHOCTEW MEKIy 3HAYEHUSMH CIy4YalHBIX BEJIMYMH, a TAKXKE 3Ta
TUHUS HeoOXoAuma Kak 0asza Iy HW3yueHHUs 3aKoHa OOJbIIMX Yucen — (YHAaMEHTAIbHOTO 3aKOHA,
JIEHCTBYIOIIETO B MPUPO/JIE U OOIIECTBE U UMEIOIIEr0 MaTeMaTH4YeCKyto popManuzaiuio. Cam 3aK0H OOJBITUX
qHceNl TpeIaracTcsi B O3HAKOMHUTENbHOW (opMe ¢ MUHUMAIBHBIM HCIOJIH30BAHUEM MaTEMaTHYECKOTO
dbopmanuzma.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMH CIIyYallHBIMHA BEJIWYMHAMH, AaKICHTUPYIOT BHHMaHUE
oOydaroluxcsi Ha ONMHCAaHUU WU M3YYEHUH CIIyYalHBIX SIBJICHUHW C TOMOILBIO HENPEPBIBHBIX (PYHKIIHM.
OcHOBHOE BHHMaHUE yJAENSETCS TOKa3aTeIbHOMY M HOPMAJIbHOMY paclpeleNieHUusM, IpH 3ITOM
MPE/IoIaraeTcs 03HAKOMUTEIbHOE H3yUeHHE MaTepraia 0e3 T0Ka3aTebCTB MPUMEHIEMBIX (aKTOB.

OOmiee YMCIO YacOB, PEKOMEHIOBAHHBIX JUIsI H3y4deHHs] ydeOHoro Kkypca «BeposTHOCTh
cratuctuka» — 68 gacos: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Heeno).

COJAEPKAHUE OBYYEHMUA B 10 KJTACCE

[IpencraBieHne JaHHBIX C MOMOIIbIO TaOiui u auarpamm. CpenHee apu@meTnyeckoe, MeauaHa,
HauOoJblIIee M HAMMEHbIIIee 3HaYEeHHUs1, pa3Max, JUCIEPCUs U CTaHIapTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEPUMEHTHI (ONBITHI) U CIIy4aiHble COOBITHS. DJeMEHTapHbIe COOBITHUS (MCXOJBI).
BeposiTHOCT ciyuaitHOro coObITHs. Bau3ocTh 4acTOThl U BEPOSATHOCTH cOObITHHA. CiydaliHble OMBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BEpOSITHOCTH COOBITHII B OINBITaX C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU.

Onepauuu HaJ COOBITHSMU: NIepecedeHre, 00beTUHEHUE, TIPOTHUBOIIOIOKHbBIE COOBITHS. J(narpaMMbl
Olinepa. ®opmyna ca0KeHUs BEPOSATHOCTEN.

VYciioBHas BEpOATHOCTh. Y MHOKEHHE BEpOATHOCTEH. JlepeBo cirydaiiHOTro 3KkcriepuMmenTa. @opmyiia
MOJTHOM BeposiTHOCTU. HezaBucumbie COOBITHSL.

KombOunaropunoe mnpaBuno ymHoxkeHus. IlepectanoBkun u Qakropuan. Ywucino coderaHuil.
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Tpeyronsuuk Ilackans. ®opmyna Ounoma HeroToHa.
bunapHbIil ciydaliHbIl ONBIT (MCIIBITaHME), yclexX M Heynada. HesaBucumele ucnbiTanus. Cepust
HE3aBUCUMBIX UCIIBITAHUM /10 TepBOro ycnexa. Ceprsi HE3aBUCUMBIX UCTIBITAaHUN bepHyu.
Cnyuaiinas BenuuuHa. Pacnpenenenue BepostTHocTed. Jluarpamma pacnpenenenus. IIpumepsr
pacripeieieHu, B TOM 4HCiIe, TeOMETPUUECKOe 1 OMHOMUAIIBHOE.

COJAEP)KAHUE OBYYEHMUA B 11 KJIACCE

UucnoBble XapaKTEpPUCTUKU CIy4YalHBIX BEJIWYMH: MATEMaTHYECKOE OXHUJAaHUE, JUCIEpPCUs U
cTaHAapTHOE OTKJIOHeHUuE. [IpuMepsl MpUMEHEHUsT MATEMAaTUYECKOTO 0XKHIaHMsI, B TOM YKCIIE B 3aja4ax U3
MMOBCETHEBHON JKM3HU. MareMaTnudeckoe OKuJaHue OMHApHON CIydaiiHOW BENMYMHBI. MareMaTuueckoe
OKHUJIAaHUE CYMMBbI CIy4alHBIX BEJIWYUH. MaTeMaThyecKkoe OXHUIAAHUE U JIUCIIEPCUS T€OMETPUUYECKOrOo U
OMHOMMAIBHOTO pacIpeIeICHUM.

3akoH OONBIIMX YHCEN W €ro poJib B Hayke, Hpupoae U olmiectBe. BBIOOpOUHBIT METO
HUCCIIEJOBAaHUN.

[Tpumepsl HENpPEpPBIBHBIX CIy4YalHBIX BelIW4YUH. [IOHATHE O IUIOTHOCTM pacupeleneHus. 3anadd,
MIPUBOSAIINE K HOPMAIILHOMY pactipeziesieHuto. [[oHsITHe 0 HOpMaJIbHOM pacIpeesieHUH.

[IpenmerHble pe3ynabTaThl OCBOCHMs y4eOHOro Kypca «BeposTHOCTh M cTaTucTHKa» Ha 0a30BOM
YPOBHE Ha YPOBHE CPEIHEr0 00111ero 00pa30BaHNs OPUEHTUPOBAHbI HA TOCTUKEHUE YPOBHS MaTEMaTUYECKOM
IPaMOTHOCTH, HEOOXOAUMOTO Ul YCIIEHIHOTO pelIeHus 3a7a4d U Mpo0JieM B pealbHOM KU3HU U CO3AaHUE
YCIIOBUHM AJIs1 UX OOLLEKYJIBTYPHOTO Pa3BUTHS.

[TpenmeTrHble pe3ynbTaThl IO OTIACIBHBIM TeMaM yuyeOHOro kypca «BepostHocTh U cratucTuka». K
koHiy 10 kiacca oOyvaromuics HayYuTCs:

. YUTATh U CTPOUTH TAOJIUIIBI U AT PAMMBI;

. OTepUpPOBATh MOHATUSIMU: CpelHee apu(MeTHuecKoe, MeauaHa, HauboJbIlee, HAUMEHbBIIICE
3HaYEHHUE, pa3Max MacCHUBa YHCIOBBIX JIaHHBIX;

o ONEPUPOBATh TMOHATHSAMH: CIy4YallHBIA SKCIEPUMEHT (OMBIT) W clydyailHoe coObITHE,

3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM MCXO0J) CIIy4aifHOrO OIBITA, HAXOJUTh BEPOSTHOCTH B OIBITAX C
PaBHOBO3MOXXHBIMH CITYyYallHBIMU COOBITHSIMU, HAXOAUTH M CPABHUBATH BEPOSATHOCTH COOBITUN B U3YYEHHBIX
CIIy4alHBIX SKCIIEPUMEHTAX;

o HaXoJuTh M (OPMYIHPOBATH COOBITHS: MepecedyeHne UM OObEeTUHEHHWE MAHHBIX COOBITHIA,
cOOBITHE, MPOTUBOIOJOKHOE JIaHHOMY COOBITHIO, IOJIb30BAaThbCA JuarpaMMaMu Oiiiepa U QopMyJon
CJIO’KEHHsI BEPOSITHOCTEH MPU PELIEHUH 3a/1ay;

. ONEpPUPOBATh MOHATHSAMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS, HAXOAUTh
BEPOSITHOCTH C IIOMOLIBIO ITPAaBUJIa YMHOKEHHs, C TOMOIIBIO IEPEBA CIy4alHOIO OIBITA;

. MPUMEHITh KOMOMHATOPHOE IIPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a]a4;

. ONEPUPOBATH MTOHATUSMHU: UCIIBITAHNE, HE3ABUCUMBIE HCIIBITAHUS, CEPUS UCIIBITAHUM, YCIIEX U

HeyJlaua, HaXOJIUTh BEPOSATHOCTU COOBITUI B CEpUU HE3aBUCUMBIX UCIIBITAHUH J10 NIEPBOT0 yclexa, HaX0IUTh
BEPOATHOCTH COOBITHI B CEpUH HCTIbITaHUH bepryiy;

. ONEPHUPOBATh MOHATUAMMU: CllydailHas BEJIWYMHA, PACIIPENECIICHNE BEPOATHOCTEH, qUarpaMma
pacrpeneineHus.

IIpenmerHbie pe3yabTaThl MO OTAEIbHBIM TeMaM Yy4eOHOro kypca «BeposiTHOCTH H
cratuctuka». K konny 11 kiacca o0yqaromuiicss HAy4YuTCs :

. CPaBHUBATH BEPOSTHOCTH 3HAYEHUN CIIy4ailHOM BEJIIMYMHBI [0 PACHPEIEICHUI0 WU C
ITOMOIIBIO AUArpaMM;
o ONEpUpPOBaTh TMOHATHEM MAaTE€MATHYECKOTO OXHWIAHWS, IPUBOAUTH IPUMEPBL, Kak

MPUMEHSIETCS MaTEMATUYECKOe 0KUAHUE CIYYaiHON BETMYMHBI HAXOJAUTh MAaTEMAaTUYECKOE OKUIAHUE IO
JTAHHOMY PacIpeIe/ICHHIO;

o UMETh MPEJICTABICHUE O 3aKOHE OOJIBIINX YHCEIT;

o UMETh MPEJCTABICHUE O HOPMAIBHOM PACTIpEIC/ICHHN.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temartuueckoe IUTAHUPOBAHHME COCTaBICHO C Y4YeTOoM paboyeil mporpaMMbl BOCIHMTAHUA.
BocnuraTenpHbpli MOTEHIMAN JaHHOTO YYEOHOTO IpeaMeTa 00eCleUMBaeT peau3aliio  CISAYIOMNX
L[EJIEBBIX MPUOPUTETOB BocnuTanus ooydaromuxcs OOO:

. pa3BUTHE LIEHHOCTHOI'O OTHOLIEHMS K TPYJy KaK OCHOBHOMY CIIOCOOY JOCTH)KEHHUS >KU3HEHHOI'O
OJ1aromnoyy4us 4enoBeKa, 3aJ0ry €ro YCHEIIHOro IpogeCCHOHAIBHOIO CaMOONPEAEICHHUS U OLLYILEHUS
YBEPEHHOCTH B 3aBTPAIHEM JHE;

. Pa3BUTHEC HEHHOCTHOI'O OTHOIICHUS K IPUPOAC KaK HCTOYHUKY XU3HU HA 3eMJ'Ie, OCHOBE CaMOI'0 €€
CylIcCTBOBaHMA, Hy)KI[ElIOH.[CfICSI B 3allIUTC U TOCTOSIHHOM BHUMAHHUHU CO CTOPOHBI YCJIOBCKA,
. Pa3BUTHUEC HECHHOCTHOI'O OTHOIICHUA K MUPY KaK I'N'TaBHOMY IIPUHIUITY Y€JIOBEYECKOI'O 06H1€)I(I/ITI/IH,

YCIIOBHIO KPENKOHM Ipy>KObl, HaJa)KMBAaHMU OTHOIICHUH C KOJJIEraMH 1o paboTe B OyIylIeM W CO3IaHUs
OJIaronpHUsATHOIO MUKPOKIIMMATa B CBOEH COOCTBEHHO ceMbe;

. pa3BUTHE IIEHHOCTHOTO OTHOLIEHMSI K 3HAHHUAM KaK MHTEUIEKTyaJIbHOMY  peEcypcy,
obecnieunBarolieMy Oyayliee 4yeloBeKa, Kak pe3yJjbTaTy KPOIMOTJIMBOIO, HO YBJIEKATEIbHOTO Y4eOHOTO
TpyIa;

. pa3BUTHE [ICHHOCTHOI'O OTHOIICHHUS K KYJIbType KaK JyXOBHOMY OOTraTCTBY OOIIECTBA U BaXKHOMY
YCIIOBUIO OILYIIEHUS YEJIOBEKOM IOJIHOTHI MPOKUBAEMOH KHU3HHM, KOTOPOE JAIOT €My UYTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CAaMOBBIPAKEHUE;

. pPa3BUTHE LIEHHOCTHOTO OTHOIICHHUS K 3JI0POBBIO KaK 3aJIOTy JOJITOM M aKTUBHOM >KM3HU YEJIOBEKA,
€ro XOPOIIET0 HACTPOSHUS U ONTUMUCTHYHOTO B3IJIA1a HA MUP;
. pa3BUTHE IICHHOCTHOT'O OTHOIICHHUS K OKPYXKAIOIIUM JIIOJSM Kak Oe3yCIOBHOW W aOCOIFOTHOU

OCHHOCTHU, KaK PaBHOIPABHBIM COLOUAJIbHBIM IIapTHCPaAM, C KOTOPbBIMHU HeO6XO,Z[I/IMO BBICTPAaNBAaTb
l[O6pO)K€JIaTCJII)HI>I€ M B3aMMOIIOAACPIKUBAIOIINEC OTHOLICHHA, MAOIIUC YCIIOBCKY padoCTb 06HICHI/I$I n
IIO3BOJJIAOIIUC n30erath YYyBCTBA OJUHOYCCTBA,

o Pa3sBUTHC LHCHHOCTHOI0O OTHOLICHHMA K CaMUM cebe Kak Xo03d1€BaM CBOEH CYI[I)6I)I,
caMoOoIpeACIAIOIUMCA U CaMOPCAIN3YOIIUMCS JIMYHOCTAM, OTBECYAIOIHUM 34 CBOC COOCTBEHHOE 6yzLyLuee.

10 KITACC

KosamnuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undpossbie)
pa3fejloB U TeEM Konrpoabnsie | Ilpakruyeckue
o0pa3oBaTte/ibHbIE

n/n HDOIDAMMEL Bcero 6 6
porp padoThI padoThI pecypchl

IIpencrasienue
JTAHHBIX U
onucareabHas
CTaTUCTUKA

4 https://myschool.edu.ru/

CiryyaliHble ONBITHI
U CIIy4alHbIC
COOBITHS, OTIBITHI C
PaBHOBO3MOXXHBIMHU
JJIEMEHTapHBIMU
UCXO0JlaMHU

3 1 https://myschool.edu.ru/

Onepanuu Ha
COOBITHSIMY,
CIIOKECHHE
BEPOSTHOCTEMN

3 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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YcaoBHas
BEPOSATHOCTb,
JIEPEBO CIYYAHOTO
ombITa, (hopmyiia
MTOJTHOM
BEPOSITHOCTH H
HE3aBHCUMOCTh
COOBITHH

https://myschool.edu.ru/

DNIEMEHTHI
KOMOMHAaTOPUKHU

https://myschool.edu.ru/

Cepun
[10CJIENOBATEIbHBIX
UCOBITaHUN

https://myschool.edu.ru/

Crnyuvaiiabie
BEJIMYMHBI U
pacnpenenenus

https://myschool.edu.ru/

O06o0061IEHNE U
CUCTCMaTHu3aluuAa
3HAHUH

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
[MTPOI'PAMME

34 2

11 KVIACC

/o

HaumenoBanue
pa3aesioB u TeM
NPOrpaMMsbI

KoaunuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbIe)
o0pa3oBaTejibHbIE

pecypcbl

Maremarnueckoe
O’KHJIaHHE
CIIy4anHOM1
BEJINYUHBI

https://myschool.edu.ru/

Hucnepcus u
CTaHJapTHOE
OTKJIOHEHHE
CIIy4aiiHOM
BEJINYUHBI

https://myschool.edu.ru/

3aKkoH 0OIbIIHUX
qucen

https://myschool.edu.ru/

HenpepsiBHble
CIly4YaiiHbIe
BEJIMYHHBI
(pactipenenenus)

https://myschool.edu.ru/

Hopmainsnoe
pacnpeneneHus

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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[ToBTOpEHME,
6 0bobmeHHe 19 2 https://myschool.edu.ru/
CHUCTEMAaTH3ALHA
3HaHUU
OBIIEE KOJIMYECTBO 34 5

YACOB I10 [TPOTPAMME



https://myschool.edu.ru/

