Pabouas nporpamma no yuedHomy npeamery «MatemaTuka» (yriry0JIEHHbIH YPOBEHD).

ITosicHuTenpHas 3anucKa.

[Iporpamma no MaremMaTHKe YriyOJaEHHOTO YPOBHS Ul 00YYaIOIIMXCs HAa YPOBHE CpeHEro odiiero oopasoBanus paspadorana Ha ocHoBe PejiepaabHOT0 TOCy1apCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa cpeanero odmero odpaszosanus (nanee - PI'OC COO), ¢ yu€ToM COBpPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBIABISIEMBIX K MATEMAaTHUECKOMY
00pa3oBaHMIO, M TPAIUIMK POCCUHCKOTO 00pa3oBaHus. Peanusanust mporpaMMBbl 10 MaTeMaTHKe 00eCIIeYMBaET OBIIa/ICHUE KIIIOUEBBIMU KOMIIETEH IIUSIMH, COCTABIISIOIIUMH OCHOBY
JUISL CAaMOPA3BUTHS M HETIPEPBIBHOTO 00Pa30BaHMsL, IIEIIOCTHOCTD OOIIEKYIbTYPHOTO, INTHOCTHOTO M TO3HABATEIFHOTO PA3BUTHS TNIHOCTH O0YJaOMINXCS.

B mporpamme mo MaTeMaTHKe YUTSHBI HACH U TON0KeHUs « KOHIIeNMy pa3BUTHS MaTeMaTHIeckoro oopa3oBanus B Poccmiickoit @enepanum». B cooTBeTcTBHY ¢ Ha3BaHHEM
KOHIIETIINHM MaTeMaTHIeCcKoe 00pa3oBaHUE JOJKHO, B YACTHOCTH, PELIATh 3aady 00eCIedeHUsI HEOOXOANMOTro CTpaHe Yncia 00yJaronmxcs, MaTeMaTHIecKast TOAr0TOBKAa KOTOPBIX
JOCTaTOYHA JUISl IPOAOIDKEHHSI 00pa30BaHUs 10 Pa3IMUHBIM HAIPaBICHUSIM, BKIIIOYAs IIPETIOIaBaHNE MaTEMaTHKH, MaTEMaTHIECKHE HCCIIE0BaHN A, paboTy B chepe
MH()OPMALMOHHBIX TEXHOJIOTUH U IPYTHUX, a TAKXKe 00ECIECUCHNUS IS KaKAOTO 00YJaIOIIEerocss BO3MOKHOCTH JTOCTHKCHHUSI MAaTEMaTHIECKOH IMOIrOTOBKA

B COOTBETCTBHHU C HEOOXOIMMBIM €My YpOoBHEM. VIMEHHO Ha pelIeHHe 3THX 3a/1ad HalleJIeHa IIPorpaMMa 110 MaTeMaTHKE yriIyOIEHHOTO YPOBHS.

B snoxy undposoii Tpanchopmariu Becex chep ueioBEUECKON IeTENbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 X0 pollieil MaTeMaTHYeCKOoi
IIOJArOTOBKH. 9710 O6YCHOBHGHO TCM, UTO B HAIllK JHH paCTéT YHUCJIO CHGHH&HLHOCTCIZ, CBA3aHHBIX C HCMMOCPCACTBECHHBIM IPUMECHCHUEM MAaTEMATUKU: U B C(bepe O9KOHOMUKH, U B
Ou3Hece, M B TEXHOJOTUYECKHUX 00JIaCTsIX, U JaKe B TyMaHUTapHbIX cepax. Takum oOpazom, Kpyr 00ydarouiuxcs, Ui KOTOPbIX MaTeMaTHKa CTAHOBHUTCSI 3HAUNMBIM MPEIMETOM,
(dyHnnameHTOM 00pa3oBaHus, CYIIECTBEHHO pacuiupsiercs. B Hero BXoAsaT He TOJbKO 00y4aroluecs, IIaHUPYIOIINe 3aHUMAaThCsl TBOPYECKOW M UCCIIe0BATENbCKONW paboTol B 00acTH
MaTeMaTUKH, HTHYOPMATHKH, (PU3UKH, SKOHOMHUKH U B IPYrUX 00IaCTSX, HO M T, KOMY MaTeMaTHKa Hy)KHa JUIsl HCIIOJIb30BaHuUs B IpOo(eccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEH.
Hanna)lHaa 3HAYMMOCTh MaTCMaTHUKH 06ycn03J1eHa TEM, UTO eé MpEeAMETOM SABJIAIOTCA (byHI[aMeHTaIH)HLIe CTPYKTYpPbI HAIIETO0 MUpa: NPOCTPAHCT BCHHBIC (bOpMI)I " KOJIMYCCTBCHHBIC
OTHOIIEHMS, ((yHKINOHAIBHbBIE 3aBUCUMOCTH M KATETOPHUHU HEONPEACIEHHOCTH, OT MPOCTEHIINX, YCBANBAEMbIX B HETIOCPECTBEHHOM OIIBITE,

JIO I0CTaTOYHO CIIOXKHBIX, HEOOXOJUMBIX ISl Pa3BUTHUS HAYYHBIX U TEXHOJOTHYECKHUX HaeH. be3 KOHKpeTHBIX MaTeMaTHYECKNX 3HAHUH 3aTpyJHEHO TOHUMAaHUE IPUHIUIIOB
YCTPOMCTBA M HCIIOJIB30BAHUSI COBPEMEHHON TEXHUKH, BOCIIPUATHE U HHTEPIPETAIHA Pa3HOOOPa3HON CONNaNbHOM, 3KOHOMHYIECKOH, IIOJUTHYECKON HHPOPMAIHN, ManodhPEeKTHBHA
MOBCETHEBHAs ITPAKTHYECKas AeATeIbHOCTh. Bo MHOTHX cepax npodeccnoHalbHOM NeTeTbHOCTH TPeOYIOTCS YMEHUS BBINOIHSTH PAacUEThI, COCTABISITH aJITOPUTMBI, IPUMEHSITH
(hopMyJIBI, TPOBOANTH TEOMETPUIECKIE H3MEPEHHSI U TOCTPOEHHS, YUTATh, 00padaThIBaTh, MHTEPIPETHPOBATH U MPEICTABISATH HH(GOPMAIMIO B BUJE TaOIHII, THarpaMM 1 rpadukos,
MIOHUMATh BEPOSTHOCTHBIM XapakTep CIydalHBIX COOBITHH.

OnHOBpEMEHHO ¢ pacuiupeHrueM cdep NPUMEHEHNs MaTEMATHKH B COBPEMEHHOM 0011ecTBe BCE O0siee BaXXHBIM CTAHOBHUTCS MAaTEMATHUECKUNA CTHIIb MBIIIIJICHSI, TPOSIBIISIOIIUACS B
OHpe}IeHéHHLIX YMCTBCHHBIX HaBbIKaXx. B IMpOoUECCC N3YUYCHUA MaTEMATUKHU B apCeHAJT HpI/IéMOB 1 MCTOJ0B MBIIIJICHHUA YCJIOBCKA CCTCCTBCHHBIM o6pa30M BKJIFOYAIOTCA MHAYKIUA 1
JeyKIHsL, 0000IIeHHe U KOHKPETH3allys, aHaIU3 U CUHTE3, KiIacCH(UKaLUA U CUCTeMaTH3aus, abcTparupoBanue 1 aHaiorusa. OOBEKTh MaTeMaTHYECKUX YMO3aKIIOUCHHH, TpaBuiia
MX KOHCTPYMPOBAHHS PACKPBIBAIOT MEXaHNU3M JIOTHYECKUX IIOCTPOSHHUH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHs (POPMYIHUPOBATh, 000CHOBBIBATH U JOKA3bIBATh CYXKIICHHUS, TEM CAMbIM
(bOpMI/IpyIOT JIOTHYECKUM CTHIIh MBIIIICHHUS. Benymaﬂ POJIb MPUHAJICIKUT MATCMATUKE B Q)OpMI/IpOBaHI/II/I aHFOpHTMH‘IeCKOﬁ KOMITIOHCHTBI MBIIIJICHUSA U BOCITUTAHUHU yMeHI/If/'I
JIeWCTBOBATH 10 3aJaHHBIM aITOPUTMaM, COBEPIIEHCTBOBATH N3BECTHBIE 1 KOHCTPYHNPOBATh HOBBIE. B mporiecce perreHus 3a1a4 — OCHOBBI JJIsl OpraHM3aluy y4eOHOH AesTeTbHOCTH
Ha ypOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TBOpUYECKAs U MPHUKIAJHA CTOPOHBI MBIIIICHHUS.

OOyyeHne maremMaTuke J1aéT BO3MOXHOCTh Pa3BUBATh y 00YYAIOMINXCSl TOUHYIO, PAIlHOHAIBHYIO0 U HHYOPMATHBHYIO Pedb, YMEHHE OTOMPATh HauOoJIee TOIXO0ISIIHNE I3bIKOBBIC,
CHMBOJIMYECKHE, TpaUIecKue CPEACTBa IS BEIPAKEHUS CY>KACHUN M HAarJIAHOTO MX MTPECTaBIICHHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBJISETCS 00Iee 3HAKOMCTBO C METOIaMH ITO3HAHUS JeHCTBUTEIBHOCTH, IPE/ICTABIEHUE O IIPeIMETE U
METOJIe MaTEMaTHKH, €r0 OTIINYMSAX OT METO/I0B ECTECTBEHHBIX M T'YMaHUTAPHBIX HaYK, 00 0COOCHHOCTSAX MPUMEHEHNSI MaTeMaTHKH

JUTS PEIICHNS HAYYHBIX M MPUKIIaIHBIX 3aa9. TakuM o0pa3om, MaTeMaTHueckoe 00pa3oBaHHe BHOCHT CBOU BKJIA B (OpMHUpOBaHKE O0IIeH KyIbTYphI YeIOBEKA.

HSy‘JeHI/Ie MaTCMaTUuKN CHOCO6CTByeT OCTCTUYCCKOMY BOCIIUTAHUIO YCJIOBCKA, TIOHUMAHUIO KPACOTHI U U3AIIECTBA MATEMATUICCKUX paccyn(}leHm‘/’I, BOCIIPUATHIO TCOMETPHUICCKUX
(hopM, YCBOGHHIO HIeW CUMMETPHH.

ITpuoputerHpiMu 1iensmMu oOydenus: matematuke B 10—11 kmaccax Ha yriryOJIEHHOM YpOBHE MPOJIOIKAIOT OCTABATHCS:

(hopMupOBaHKE IEHTPATBHBIX MATEMaTHYECKIX MOHATHH (YUCIIO, BEIMYNHA, TeOMEeTpHUecKas purypa, nepeMeHHas, BEpOSITHOCTh, (QYHKITHS, TIP ON3BOAHAS, HHTETPAT),
00€eCIeuYNBAIONINX MPEEMCTBEHHOCTD U MIEPCIEKTUBHOCTh MATEMAaTHIECKOTO 00pa30BaHus 00y4aIOIIMXCS;

HO/BEACHUE 00YYAIOIINXCS Ha JIOCTYITHOM IJIsl HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3U MAaTEMaTHKU M OKPY)KAIOIEro MUpa, HOHUMAaHHIO MaTeMaTHKH KaK 4acTH OOl KyJIbTyphl
4eJI0BEYECTBa,;

pa3BUTHE MHTEIIEKTYaIbHBIX U TBOPUECKHX CHOCOOHOCTEH 00y4JaroIuxcsl, HO3HABATEILHOIM aKTUBHOCTH, MCCJICIOBATEILCKUX YMEHHH, KDUTUYHOCTH MBIIUIEHHS, HHTEpeca K
U3y4CHHUIO MaTEMATUKU;



(opmupoBanue QYHKIMOHAILHON MaTeMaTHYECKOW I'PaMOTHOCTH: YMEHUsI paclio3HaBaTh MaTeMaTHYECKUE ACIIEKThl B PeabHbIX KM3HEHHBIX CUTYaLUsIX

Y [IPY U3YYEHHH JIPYTUX YUEOHBIX MPEAMETOB, POSIBICHNUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, (POpMyIMpoBaTh HX Ha sSI3bIKE MaTEMATHKH U CO3aBaTh MaTeMaTH4YeCKHE MOJEIH,
NPUMEHSTH OCBOCHHBIM MaTeMaTHYECKUH anmapar JUlsl pelleHHs TPaKTHKO-OpPUEHTHPOBAHHBIX 33J1a4, MHTEPIPETHPOBATh M OLICHUBATH NOTYYCHHBIE PE3YJIbTATHL.

OCHOBHBIMU JIMHUSIMU COZIEpXKaHUsI Kypca MareMaTiky B 10—11 kiaccax yriayOaeHHOTO ypOBHS SIBISIIOTCS: «HHCaa M BEIYUCICHUs», «Anreopay («AnredpandecKkue BhIpaKeHUs»,
«YpaBHEeHUs U HepaBeHCTBa), «Hauana maremarndeckoro ananusay», «I'eomerpus» («I'eomerpuueckue GUrypsl U UX CBOHCTBaY, «/3MepeHHe reOMEeTPHIECKUX BETUUUHY),
«BeposiTHOCTD U cTaTUCTHKAY. JlaHHBIC IMHUH PA3BUBAIOTCS ITAPALIEIbHO, KAKIas B COOTBETCTBUH C COOCTBEHHOI JIOTMKOH, OTHAKO HE HE3aBHCHUMO OJIHA OT APYTOMH, a B TECHOM
KOHTaKTe M B3aumozeiictsun. Kpome 3Toro, nx o0beIMHACT JOTHYECKasi COCTABISIONIAsA, TPAJUIMOHHO MIPUCYIIAs MaTEMaTHKE M IPOHU3BIBAIOIIAS BCE MATEMATHUCCKHUE KYPCHI 1
conepxarenbHbie TuHUN. ChopmymupoBarHoe Bo PI'OC COO TpeboBaHme «yMEHHE ONEPHUPOBATh MOHATHAMH: ONpEAeIIeHNe, akcCHoMa, TeopeMa, CIeICTBHE, CBOMCTBO, IPHU3HAK,
JIOKa3aTENbCTBO, PABHOCHIIbHBIE (DOPMYIIMPOBKH, YMEHHE (hOPMYITHPOBATH 00pPATHOE U IIPOTHUBOIIOIOKHOE YTBEP)KACHHUE, IIPUBOIUTH IIPUMEPHI U KOHTPIIPUMEPHI, HCTIOIb30BATh
METO]l MaTEMaTHIECKOH MHAYKIMH, TPOBOANTH JIOKAa3aTEIbHBIC PACCYKACHHUS IPH PELICHUH 33/1a4, OLICHUBATH JIOTHIECKYIO MPAaBIUIBHOCTE PAaCcCyKACHUIH) OTHOCHTCS KO BCEM KypcaM,
a popMHpOBaHHUE JOTHICCKIX YMEHUN pacupeaersieTcs o BceM rojaM o0ydeHHs Ha YpOBHE CpPEeJHET0 00IIero o0pa3oBaHusl.

B cooterctBun ¢ ®I'OC COO maremartuka sBisieTcst 00s13aTeNbHBIM ITPEAMETOM Ha JAHHOM YpOBHE 0Opa3oBanusi. Hacrosmiel mporpaMMoii o MaTeMaTuke mpeaycMaTpiBaeTCs
u3y4yeHue yueOHoro npeamera «MareMaTHKa» B paMKax TpEX y4eOHBIX KypcoB: «AnreOpa v Hayaja MaTeMaTHueCcKoro aHaiuu3ay, «I'eoMeTpus», «BeposiTHOCTb U CTaTUCTUKAY.
dopmupoBaHHe JIOTHIECKUX YMEHUI OCYIIECTBIISICTCSl Ha IIPOTSDKEHUH BCEX JIET 00YUYEHUsI Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus, a 3JIEMEHTHI JIOTHKH BKIIOYAIOTCS B
COJIepXKaHNE BCEX HAa3BaHHBIX BBIIIE KypCOB.

O611ee 4ncno YacoB, PEKOMEHIOBAaHHBIX JIJIsl M3y4eHust MaTeMaTuku -544 daca: B 10 kiacce - 272 yaca (8 yacoB B Heiento), B 11 knmacce - 272 yaca (8 4acoB B HEJIEINIO).
[Tnanupyemsbie pe3yabpTaThl OCBOCHUS MIPOTrPaMMBI [0 MaTEMaTHKE Ha yPOBHE CPEIHEr0 00ILero 00pa3oBaHMUs.

B pesynbTate n3ydeHus: MaTeMaTHKU HA YPOBHE CPEJHETO 00IIero o0pa3oBaHus y oOydaromerocs: 0yayT cOpMUPOBAHBI CIEIYIOMINE TMIHOCTHBIE PE3YJIbTATHI:

1) rpaxxIaHCKOTO BOCIIUTAHHMS:

c(OPMUPOBAHHOCTH IPAXKJAHCKON TTO3UINHI 00yHarONIErocst Kak akTHBHOTO M OTBETCTBEHHOTO WICHA POCCHHCKOTO OOIIECTBA, MPEACTABICHHE O MAaTEMaTHIECKIX OCHOBAX
(YHKIIMOHMPOBAHUS Pa3INuHBIX CTPYKTYP, SIBICHUH, POLEyp IPaskAaHCKOTO 001ecTBa (BEIOOPHI, OIIPOCHI U IPYroe), YMEHHE B3aUMO/IeHiCTBOBATh C COMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBHH C NX QYHKIMAMH U HA3HAYCHUEM;

2) MaTpUOTHIECKOTO BOCTIUTAHHS:

c(OpPMHUPOBAHHOCTh POCCHICKOW IPa)kJaHCKOW HICHTUYHOCTH, YBaXKCHHUS K MIPOLUIOMY U HACTOSIIEMY POCCHUIICKOI MaTeMaTHKH, IIEeHHOCTHOE OTHOIIICHUE

K JIOCTHDKEHHSIM POCCHUHCKMX MAaTEMaTHKOB U POCCHHCKON MaTeMaTH4eCKO! IIKOJIbI, UCTIOJIb30BAHHUE ITHX JIOCTHKEHHUH B IPYTUX HayKax, TEXHOJIOTUAX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOTO BOCTIUTAHHS:

OCO3HaHHE JIyXOBHbBIX IIEGHHOCTEH POCCHHCKOTo Hapoia, ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO MOBE/ICHHSI, CBI3aHHOTO C MPAKTHYECKUM TPUMEHEHHEM
JOCTHKEHHH HAYKH U JIESITEIbHOCTBIO Y4EHOT0, OCO3HAHKE JINYHOTO BKIJIa/1a B IOCTPOCHHE YCTOHYUBOTO OYAyIIEro;

4) 3CTeTHYECKOro BOCITUTAHHUS:

3CTETHYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl 3CTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHNH, PacCyKACHHH, BOCIIPUUMYMBOCTh K MaTEMaTHYECKUM
ACIIEKTaM Pa3JINYHBIX BU/IOB HCKYCCTBA;

5) ¢pusnyeckoro BoCIHUTAHUS:

c(OpPMHUPOBAHHOCTH YMEHUsI ITPUMEHSTh MaTeMaTHUECKIE 3HAHUS B MHTEPECcax 3JJ0pOBOT0 M 0€30MacHOro o0pasa )H3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO (3710pOBOE
NHUTaHKe, COANTaHCHPOBAHHBIN PEKUM 3aHATHH U OTJbIXA, PETYISIpHAs PU3MYecKasi aKTHBHOCT), (PM3MIECKOE COBEPIICHCTBOBAHHE IIPH 3aHITHUSIX CIIOPTHBHO-03/I0POBUTEILHOMN
JIeSITeTTbHOCTHIO;

6) TPyIOBOTrO BOCITUTAHMS:

TOTOBHOCTB K TPy, OCO3HAHHE IIEHHOCTH TPYIOIIO0HS, HHTEpEC K pa3IuIHbIM chepaM IpoPecCHOHATBHON AEATENbHOCTH, CBI3aHHBIM C MaTEMAaTHKON M €€ MPIIIOKEHUSIMA, YMEHHE
COBEpIATh OCO3HAHHEIN BBIOOD Oyaymieil mpodeccun u pearTn30BBIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI, TOTOBHOCTD M CIIOCOOHOCTh K MaTEMaTH4eCKOMY 00pa30BaHHIO U
camM000pa30BaHMIO HA MMPOTSKEHUHU BCEH )KU3HU, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a7jad MaTeMaTHIECKOH HaIlPaBICHHOCTH;

7) 9KOJIOTHYIECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH SKOJIOTHYECKOH KYJIbTYphl, IOHUMaHHE BIUSHUS COLIMAIBLHO-?)KOHOMHYECKUX IPOLIECCOB Ha COCTOSIHHE MPUPOAHON M COLMAIBHON CpEe/ibl, 0CO3HAHKE
rJI00aJIbHOTO XapakTepa 9KOJIOIMYECKUX IIPOOJIeM, OpUEHTANNS HA TPUMEHEHHE MaTeMaTHYeCKUX 3HAHUH JUIsl pellieHns 3a]1a4 B 00J1aCTH OKPY’KaroLeH cpe/ibl, ITIaHUpOBaHNE
MOCTYIKOB M OLEHKH MX BO3MOXKHBIX MOCJICACTBHUI JUIS OKPYKaIOIIEH Cpeabl;

8) LeHHOCTH HAYYHOTO MO3HAHUS:



c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON NPAKTUKH, IOHMMAaHHE MaTeMaTHYECKOH HayKH Kak cepbl
YeJIOBEUECKOH NeITeIbHOCTH, ITAIOB €€ Pa3sBUTHS M 3HAUUMOCTH JUIsl Pa3BUTHS LIMBUIIM3AIINH, OBJIAJICHUE SI36IKOM MAaTEeMaTHKU M MaTeMaTH4de CKOW KYJIbTypOi Kak CPeICTBOM
TMIO3HAHUSI MUPa, TOTOBHOCTB OCYIIECTBIIATH IIPOSKTHYIO U HCCIIEI0BATENBCKYIO IESTENbHOCTh MHIMBHAYAIBHO U B TPYIIIE.

B pesynbTate n3ydeHuss MaTeMaTHKU Ha YPOBHE cpeJHero odiero oopasoBanus y o0ydaromierocst 0yayt copMUpOBaHbI T03HABATEIbHBIE YHUBEPCAJIbHBIC YUeOHbIC ICHCTBYS,
KOMMYHHUKaTHUBHBIE YHUBEPCAJIbHbIC YUeOHBIC ICHCTBYSL, PEryJIsITUBHBIE YHUBEPCAJIbHBIC YUeOHbIE ICHCTBHS, COBMECTHAS JIESITEIEHOCTb.

Y obyuaromierocst 0yayT cOpMUpPOBaHBI CIEAYIOMNE 0a30BbIC TOTHIECKUE IEHCTBHS KaK JacTh TO3HABATENbHBIX YHUBEPCATIBHBIX y4EOHBIX JEHCTBHN:

BBIABIIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC PU3HAKN MAaTEMAaTHIECKUX OOBEKTOB, MOHITHH, OTHOIIEHUH MEXIy MOHATHSIMH, (POPMyIHUpPOBATH ONPEAEICHNUS MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHbIN MPU3HAK KIacCU()UKAIINN, OCHOBAHHSA At 000OMICHNS U CPAaBHEHHSI, KDUTEPUH IPOBOJMMOTO aHAIN3a;

BOCIPUHHUMATH, HOPMYNIHNpPOBATH M IPEOOPA30BBIBATE CYKICHUS: YTBEPIUTEIbHBIE U OTPHLIATEIbHBIC, CANHIYHbIE, YACTHBIC U OOIINE, YCIOBHEIC;

BBIBJIATH MAaTEMAaTHIECKUE 3aKOHOMEPHOCTH, B3aHMOCBS3H U IIPOTHBOPEUNs B (haKTax, NTaHHBIX, HAOMIOACHUSIX U YTBEP)KICHHUSAX, IPEUIaraTb KPUTCPUH TSI BBISBICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEUUil;

JieNaTh BBIBOZBI C UCIIOIb30BAHUEM 3aKOHOB JIOTHUKH, JICAYKTHBHBIX U HHAYKTHBHBIX YMO3aKIIOUSHNH, yMO3aKIIFOUCHHUH 110 aHAJIOTHY;

MPOBOJIUTH CAMOCTOSITEIHHO JIOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUH (IIPSMbIE U OT IIPOTUBHOTI'0), BEICTPAaUBATh apTyMEHTAIHIO, TIPUBOIUTH IIPUMEPBI U KOHTPIIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXJICHUSI U BBIBOJIBI;

BBIOMpPATH CIIOCOO pelieHus yueOHOIt 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHsI, BHIOUPATh HanOoJIee MOIXO SN ¢ YYETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHEB).
VY obyuaronierocst 0yayT copMUpPOBaHbI CIEAYIOINE Oa30BbIe HCCIIEI0BATEIbCKHE ISHCTBHS KaK YacTh MI03HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX IEHCTBHIA:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEILCKUI HHCTPYMEHT ITO3HAHUSL, (POPMYIHPOBATh BOIIPOCHI, (PMKCHUPYIOIINE IPOTUBOPEYHE, TPOOIeMy, YCTaHABIMBATh HCKOMOE U IaHHOE,
(hopMHpOBaTh TUNOTE3Y, APTYMEHTUPOBATH CBOO MO3UINIO, MHCHHE;

MPOBOJUTH CAMOCTOSTEIHHO CINIAHUPOBAHHBII HKCIIEPUMEHT, UCCIIEOBAaHNE 1T0 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHIECKOT0 00BEKTa, IBICH NS, IIPOLIECCa, BBISIBICHUIO
3aBUCHMOCTEN MEXly 00bEKTaMH, SBJICHHISIMH, IPOLECCaMH;

CaMOoCTOATENBHO (hOPMYJINPOBATH 0OOOIICHNS ¥ BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHNS, NCCIIE0BaHMNs, OIIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJOB
1 0000IICHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUIATh IIPEATIOIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCJIOBHSIX.

VY obyuaromnierocst 0yayT copMUpPOBaHbI CIECAYIOIINE YMEHHS padoTaTh ¢ MH(GOPMalHel KaKk 4acTh 03HABATENIbHBIX YHUBEPCAIbHBIX Y4eOHbIX JISHCTBUI:

BBISBJIATH IeUIUTHI HHQOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIIPOC U JUISl pELLICHUS 3a]auH;

BBIOMPATh MHPOPMAIIMIO U3 UCTOYHMKOB Pa3IMUHBIX THIIOB, aHAIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATh HH(POPMAIIMIO PA3IMYHBIX BUIOB U (OpM MpecTaBieHus;
CTPYKTYPHPOBaTh HHPOPMALHIO, IPECTABISATH €€ B Pa3IMYHbIX (popMax, HILTFOCTPUPOBATH rpadUIeCcKy;

OLIEHMBATh HaJIEKHOCTh MH(POPMALIMH 10 CAMOCTOSITENHEHO CHOPMYITNPOBAHHBIM KPUTEPHUSIM.

Y obyuaronierocst 0yayT copMHUpPOBaHBI CIEAYIOIINE YMEHHS OOIEHNS KaK YacTh KOMMYHHUKaTHBHBIX YHUBEPCAIBHBIX yUEOHBIX JICHCTBHIA:

BOCIPUHHUMATH ¥ (POPMYIIMPOBATH CYXJICHHS B COOTBETCTBUH C YCIOBUSIMHM M LEISIMH OOIIEHNUS, SICHO, TOYHO, TPAMOTHO BEIpa)kKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M THCbMEHHBIX
TEKCTaX, JIaBaTh MOSICHEHNUS 110 X0y PelIeHHs 33/1a41, KOMMEHTHPOBATh MTOJIyYeHHBIH pe3yIbTaT;

B X0JIe 00CYKICHUS 33]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXIaeMO TeMBI, TPOOIIEMBI, pelIaeMOi 3a1a4uy, BHICKAa3bIBaTh HJIEH, HAlIEJICHHbBIE Ha ITOUCK PEIICHHS, CONOCTABIATh CBOU
CYXKJICHUS C CY)KICHUSIMHU JIPYTUX YYaCTHUKOB JAHMAIIOra, OOHAPY)KMBATh pa3lInuue U CXOJACTBO ITO3UINH, B KOppeKTHOH Gopme GopMynpoBaTh pasHOIIachs, CBOU BO3PAXKEHUS;
IPE/ICTABIATH Pe3yJIbTaThl PELICHHs 33/1a41, SKCIIEPUMEHTa, NCCIIEI0BaHuUs, IPOEKTa, CAMOCTOATENHHO BEIOMPATh (JOpPMAT BEICTYIUICHUS ¢ YIETOM 3aj1a4 NPE3CHTAINN 1
0COOEHHOCTEH ayIUTOPUH.

VY obyuaromnierocst 0yayT cOpMHUPOBaHBI CIAESIYIOIINE YMEHHUSI CAMOOPTaHN3alMY KaK YacTh PETYJISTHBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBHIA:

COCTAaBJIATH IIJIaH, AITOPUTM PEIICHHS 3a/1a4H, BEIOMPATh CII0CO0 PEelIeHHsI ¢ YIETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapHaHTHI PEIICHUH ¢ yIETOM HOBOH HH(pOpPMAITHHL.

Y obyuaromierocst 0yayT c(OpMUPOBAHbBI CIACAYIOINE YMEHHS CAMOKOHTPOJISI KaK YacTh PETYJISTUBHBIX YHUBEPCAIBHBIX YU€OHBIX JCUCTBUI:

BJIa[I€Th HaBBIKAMHM II03HABATEIILHOM Pe()IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBHI M MBICIMTEIBHBIX POIECCOB, HX PE3YJITATOB, BIAJIETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIpOLiecca U pe3yibTaTa pellieHNsl MaTeMaTHYeCKOH 3a/1a4u;

HpeBUCTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH NP PELICHUH 33/1a41, BHOCUTH KOPPEKTHUBEI B ICSTEILHOCTh HA OCHOBE HOBBIX O0CTOSITEILCTB, JaHHBIX, HAHJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;



OLICHHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHAM, OOBSICHATH MPUYNHBI JOCTHKEHHS WM HEAOCTYIKEHHUS PE3yJIbTaToB JIESTEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY.

Y obyuaronierocst 0yayT cOpMHUpPOBAHBI CIEIYIOIINE YMEHUSI COBMECTHOM NESITEIbHOCTH:

MOHMMAaTh U UCTIOJIb30BATh MIPEUMYILECTBA KOMaHHOW ¥ MHAUBHYAILHON PaOOTHI IPH PEIIEHUH YIeOHBIX 3a1a4, IPUHUMATH 1IEJIb COBMECTHOM e TENbHOCTH, IJIAHUPOBATh
OpTaHM3aIMI0 COBMECTHOI PabOTHI, pacipenessTh BUIbI paboT, IOrOBapUBAThLCS, 00CYKAaTh MPOLIECC U Pe3yIbTaT padoThl, 00001IaTh MHEHHUS! HECKOJIBKHX JIFOJICH;

YYacTBOBAaTh B TPYMIIOBBIX (hopMax paboThl (00CYKIeHHI, 0OMEH MHEHUH, «MO3TOBEIE IITYPMBI» H WHBIE), BBIIIOTHATH CBOIO YacTh paOOTH 1 KOO PANHUPOBATH CBOU IEHCTBHS C
JPYTHMH WICHaMHU KOMaH/BI, OLICHNBATh Ka4€CTBO CBOETO BKJIa/a B OOIIMI MPOIYKT IO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM yJaCTHUKAMH B3aUMOACHCTBUSI.

[IpeaMeTHBIE pe3yabTaThI OCBOCHUS pabodeii MPorpaMMbl 0 MATEMATHKE MIPEACTABIICHBI [0 TOJlaM O0YYEHHS B paMKaX OTJEIbHBIX KYPCOB B COOTBETCTBYIOIINX pa3zeiax HACTOAIMICH
IIporpammsL.

Pabouast mporpamma yueOHOTO Kypca «Anredpa M Hagaja MaTeMaTHISCKOTO aHAIIN3ay.

IlosicHuTENBHASA 3aMUCKA.

Kypc «Anrebpa 1 Hayajia MaTeMaTHUECKOT0 aHaIM3a» SBJSETCS OJHUM M3 HanOoJiee 3HAYMMbIX B IPOrpaMMe CTapIlei IIKOJIbI, TOCKOJIBbKY, C OTHOH CTOPOHBI, OH 00eCIeYnBaeT
MHCTPYyMEHTAIBHYIO 0a3y AJIs U3yYeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHBL, (JOPMUPYET JOTHUECKOE U a0CTPaKTHOE MBILIICHHE 00y4YarouIixcs Ha ypoBHE,
HeO6XOL[I/IMOM JJIA OCBOCHUA I/IH(l)OpMaTI/IKI/I, O6HleCTBO3HaHI/IH, HUCTOPpUH, CIOBECHOCTH U APYTUX AUCHUIIINH. B paMKax JaHHOI'O Kypca 06yqa}ouu/1ec;1 OBJIaJICBAIOT YHUBCPCAJIbHBIM
S36IKOM COBPEMEHHO HayKH, KOTopas (OpMYyIUPYET CBOU JOCTHKEHUS B MaTeMaTHYeCcKoi (hopme.

Kpr anre6pbl 1 HavYaJl MAaTEMAaTUYCCKOI'0 aHajin3a 3aKjIaJbIBACT OCHOBY JId YCICIIHOT'O OBJIAACHUA 3aKOHAMHU (I)I/BI/IKI/I, XHUMUHU, 6I/IOHOFI/II/I, IIOHHUMAaHUs OCHOBHBIX TCHZ[CHHI/Iﬁ
Ppa3BUTHA SKOHOMUKH U O6H.leCTBeHHOI>i JKU3HU, TO3BOJIACT OPUCHTUPOBATHCA B COBPEMECHHBIX III/I(i)pOBI)IX 1 KOMIIBIOTCPHBIX TEXHOJOTUAX, YBEPCHHO UCIIOJIB30BaTh UX JJId
JanbHEeHIero 00pa3oBaHus M B IOBCEJHEBHOM XU3HU. B TO jke BpeMs oBlageHHe abCTPaKTHBIMHU | JIOTHYECKH CTPOTUMH KOHCTPYKIMSIMU ainreOpbl 1 MaTeMaTHIECKOTO aHAIN3a
pa3BHBacT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTb, JOKa3bIBaTh YTBEPIKICHHUS C TIOMOIIBIO HHAYKINHI U paccy’kAaTh A yKTHBHO, HCIIOJIB30BaTh 0000IICHNE
¥ KOHKPETH3aIHI0, a0CTparupoBaHNe U aHAJIOTHIO, JOPMHUPYET KPEaTHUBHOE U KPUTHYECKOE MBIIIUICHHUE.

B xone nzyuenns xkypca «Anredpa n Hadasia MaTEMaTHIECKOTO aHAIN3a» 00ydJaloIIUecs IT0JIyIaioT HOBBIHM OIBIT PEIIeHNS IPUKIAJHBIX 3a/1a4d, CAMOCTOSTEIBHOTO TIOCTPOCHNUS
MaTeMaTHYECKUX MOJIeNIed peallbHbIX CUTYallii, THTEPIIPETalluy MOIYUYSHHBIX PEIISHUH, 3HAKOMATCS ¢ IIPUMEpaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
HCKYCCTBEC, C BRIJAIOIUMUCA MATEMATUICCKUMU OTKPBITUAMHA U UX aBTOpaMu.

Kypc o0nagaer 3HaUnTEIbHBIM BOCIIUTATENILHBIM OTEHIIUAJIOM, KOTOPBIH peain3yercst Kak uepe3 yueOHbIil MaTepuall, Coco0CTBYIOMINI (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS,
TaK ¥ yepes crnenupuky yueOHO# qesITeIbHOCTH, TPEOYIOIIEH MPOJODKUTEIbHON KOHIICHTPAIIMH BHUMAHUS, CAMOCTOSATEIbHOCTH, aKKYPaTHOCTH

1 OTBCTCTBCHHOCTH 3a HOHy‘IeHHLIfI pe3yJIbTAaT.

B ocHoBe MeToaMKu 00yueHus aiaredpe 1 HayajlaM MaTeMaTHYeCKOTO aHaJIM3a JISKUT AesTeIbHOCTHBIN NPUHINI 00yYeHUSL.

B cTpykType yueOHOro Kypca «Airedpa n Hayaia MaTeMaTHYeCKOTO aHaIM3ay» BBIJEIICHBI CIIEYIOLINE CONePKATENHHO -METOJMIeCKUe JTUHUH: «Hucia u BeIYUCIeHUs», « DyHKIUHN U
rpadukmn», «YpaBHEHHUS U HEpaBeHCTBay», «Hauana Mmaremarnyeckoro aHanmsa», «MHOXXECTBa U JIOTHKa». Bce OCHOBHBIE CO/lepKATENHbHO -METOANIECKNE JIMHUH U3YJal0TCsI Ha
NPOTSHKEHHUH JIBYX JIET 00yUeHHsI Ha YPOBHE CpPETHET0 00IIero 00pa3oBaHMsl, €CTECTBEHHO JOTOHSS APYT APYTa U IOCTEIIEHHO HAchIIasCch HOBBIMH TEMaMH | pazfenaMu. JJaHHbIH
KypC SIBJIETCS MHTETPATHBHBIM, ITIOCKOJILKY 00BEIMHSET B ce0e co/iep)kaHne HECKOIbKUX MaTeMaTHUECKUX JUCIUILINH, TAKUX KaK aredpa, TPUroHOMETpPHS, MaTeMaTHIeCKUN
aHaJIM3, TEOPHS MHOKECTB, MaTeMaTH4ecKas Joruka u apyrue. I[1o mepe Toro kak o0ydarommuecs OBIaeBatoT Bc€ Oojee MUPOKUM MaTeMaTHUeCKUM anmapaToM, y HUX
MIOCJIe/I0BATENHLHO (POPMHPYETCsl M COBEPLICHCTBYETCSI yMEHHE CTPOUTH MATEMaTH4ECKyI0 MOJIENb PEaIbHOM CUTYaIliH, IPUMEHATh 3HAHUS, ITOJyYeHHbIE IPU U3YYSHNUH Kypca, I
peLIeHns CaMOCTOSITENILHO ChOpMYIIMPOBAHHOIM MaTeMaTH4eCKOH 3a/1aut, a 3aTeM HHTEpIPETHPOBATh CBOH OTBET.

CO)Iep)KaTeJ'IBHO-MCTO)IH‘{eCKaﬂ HAS «Yucia 1 BEIYUCTICHUS 3aBECpUIACT q)OpMHpOBaHI/IC HABBIKOB HUCIIOJIb30BAHUA HeﬁCTBHTeHBHBIX YHnCeII, KOTOPOEC OBLIO HAYaTO Ha YPOBHE
OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpemHero obriero oopazoBaHusi 0co00e BHUMaHHUE yAeIseTcs OPMUPOBAHNIO HABBIKOB PAllMOHAIBLHBIX BBIUMCIIC HUH, BKIIOYAIOIIHNX B
ceOsI MCITOIb30BaHUE Pa3INIHBIX (bOpM 3alMcCu Yucijia, YMCHUC €J1aTh IPUKUIKY, BBITIOJIHATH l'lpI/I6J'lI/I)KéHHI)IC BBIYHCJICHUSA, OICHUBATHh YUCJIOBBIC BBIPAKCHUA, paGOTaTB C
MaTEMaTUYECKUMHU KOHCTAHTAMH. 3HAKOMBIE O6yanOH_U/IMC${ MHOXXECTBA HATYypPaAJIbHBIX, HCJIBIX, pallUOHAJIIBHBIX 1 HeﬁCTBHTeHBHBIX YHUCEJI AOIOJIHAOTCA MHOXKXECTBOM KOMIIJICKCHBIX
yrcell. B Kak/0M M3 9THX MHOXXECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIE €My ClieU(pHUYECKIe 3a]a4H U OTlepalliy: AeJICHHE HALleJI0, ONIEPUPOBAaHKUE OCTATKAMU HA MHOYKECTBE LEIIBIX
YCcell, 0cOOBIE CBOMCTBA PALMOHATIBHBIX U HPPANMOHAIBHBIX YUCEN, apH(hMETHIECKUE OTIEpaliy, 8 TAKXKE M3BJICUCHHE KOPHS HATYPAIbHON CTEIICHN Ha MHOXKECTBE KOMIUIEKCHBIX
yucen. biaropaps nocnenoBarenbHOMY paclIMpEeHHIO KpyTa HCHOIB3YEMBIX YHCEI M 3HAKOMCTBY C BO3MOKHOCTSIMH UX IIPUMEHEHUS JUISl pELLICHUS Pa3IMuHbIX 3a/1a4 (OpMUpyeTCs
NPE/ICTaBICHUE O SANHCTBE MAaTEMAaTHKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIel peajJbHOr0 MUpPA, IIMPOKO UCIIONB3YIOTCS. 00001IeHIe 1 KOHKPETU3aLHsI.

Jlunust «YpaBHEHUS ¥ HEPABEHCTBA» PEaM3yeTcs Ha MPOTSHKEHNH BCEro 00y4eHHs B CTaplIel LIKOJIe, TOCKOJIBKY B KaXkaoM pazzeie [IporpaMMbl IpelyCMOTPEHO pelieHue
COOTBETCTBYIOIINX 33/1a4. B pe3ynbprare o0y4aroniuecs 0BlaieBaloT pa3InuHBIMI METOJIaMH PEILICHHS PAIlOHATIBHBIX, HPPALIMOHAIBHBIX, I0Ka3aTeNIbHBIX, JJOrapu(MUIECKUX U



TPUTOHOMETPUUECKHUX YPaBHEHHH, HEPABEHCTB U CHCTEM, a TaKXKe 33714, CoepKaIunX napaMeTpsl. [loiayueHHbIe YMEHUS IUPOKO UCTIONB3YIOTCS TP UCCIEAOBAaHNH (yHKIMH C
MIOMOIIIBIO TIPOU3BO/IHOM, IPH PEIICHUHN PUKIIAJHBIX 33/1a4 U 33]a4 Ha HaXOKAeHHE HanOOoJIbIINX U HAMMEHBIINX 3HaYeHui QyHKuuH. JlaHHas cofepkaTebHas JMHUS BKIIIOYAeT B
ce0s Taxoke GOpMUpPOBaHHE YMEHUH BHINOJIHATH pacyéTsl 110 GopMynam, Ipeodpa3oBaHus paliOHAIBHBIX, HPPALMOHAIBHBIX U TPUTOHOMETPUYECKU X BEIPOKEHUH, a TaKkkKe
BBIPQXXCHUH, COIEPKAIIMX CTEIICHU U JIorapudMBbL. braronaps u3yueHnio anredpanyeckoro Marepraia IpOUCXOUT JalIbHEHIee Pa3BUTHE alITOPH TMHYECKOTO M a0CTPAKTHOTO
MBIILIEHHUS 00YYaloMuXCsl, POPMHUPYIOTCSl HABBIKH IEAYKTHBHBIX PACCYKACHUH, pabOThI

C CUMBOJIHBIMH (hOpMaMH, TIPEICTABICHIS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BU/IC PABEHCTB U HEPaBEHCTB. Anrebpa npeanaraeT 3¢ GeKTHBHBIE HHCTPYMEHTHI [UIS pEIICHHA
MPaKTUYECKHUX U €CTECTBEHHO-HAYUYHBIX 3a/a4, HarJIIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepkaTenpHO-MeTOAUUECKAs JIMHASA «DYHKINHU 1 TpadUKI» TECHO MEPETIIETAETCS ¢ APYTUMH JIMHUAMH Kypca, TIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T MTOCIEJ0BATEIbHOCTh
n3ydeHus MaTepuaia. VzyueHne cTerneHHOH, MoKa3aTeIbHOH, JOrapupMHUIECKON U TPUTOHOMETPUIECKUX (DYHKITHIA, IX CBOHCTB U TPa(HKOB, HCIOIH30BaHNE (PYHKITUH [UIS PEIICHUS
3a7a4 U3 APYTUX yIeOHBIX MPEIMETOB M PEATLHOH XKHU3HU TECHO CBA3aHO KaK C MaTEMaTHIECKUM aHAJIH30M, TaK U C PEIICHUEM ypaBHEHHH U HepaBeHCTB. [Ipu sTom Gonbloe
BHHMaHHE yaenseTcs GOpMUPOBAHUIO YMEHHS BBIPaXaTh (YOPMyJIaMH 3aBUCHMOCTH MEXy Pa3ITUYHBIMH BETHIMHAMH, HCCIIEI0BATh TOMyIEeHHbIC (DYHKIIHH, CTPOUTH UX TpaduKy.
Marepwuai 3Toii cofepkaTenbHON JIMHUY HAllEeIeH Ha Pa3BUTHE YMEHHUH M HABBIKOB, MO3BOJISIIOIINX BhIPaXKaTh 3aBUCUMOCTH MEK/1y BEIMYMHAMU B Pa3IMYHON (opMe: aHaTUTHUECKOH,
rpaduyeckoii ¥ cnoBecHoH. Ero u3ydenue cmocoOCTByeT pa3BUTHIO allTOPUTMHYECKOTO MBIIIIEHHS, CIIOCOOHOCTH K 0000IIEHHIO 1 KOHKPETU3AIINH, UCTIOIb30BAHHUIO aHAJIOTHA .
ConepxatenbHas nuHU «Havana MaTeMaTHYeCKOro aHaIKM3ay» MO3BOJISIET CYIIECTBEHHO PACIIMPUTD KPYT Kak MaTeMaTHYeCKUX, TaK M IPUKIAJHBIX 3aJia4, JOCTYIHBIX 00y4aloInMCs,
TaK KaK y HUX MOSBISETCSI BO3MOXKHOCTD CTPOUTD TPA(UKH CIIOKHBIX (QYHKIMH, OTIPEessITh MX HanOOJbIINe U HAMMEHBIINE 3HaYeHHS, BBIYUCITH IUTOIIanu Guryp u o0bEMBI Tel,
HaXOJUTh CKOPOCTH M YCKOPEHHUs IpoleccoB. JlaHHas cofepKaTenbHas JIMHUS OTKPBIBAeT HOBBIE BO3ZMOYKHOCTH ITOCTPOEHHSI MaTeMaTHUECKUX MOJIeNIell peabHbIX CUTYaIui,
M03BOJISIET HAXOAUTH HAaWIyUllIee PeICHUE B TIPUKIIAIHBIX, B TOM YHUCJIE COLHAIbHO-I)KOHOMUUYECKHX, 33/1auaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYeCKOI0 aHajli3a ClIocOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, POPMATBHO-TOTHIECKOT0 M KPEaTHBHOTO MBIIIICHNS, (POPMHUPOBAHNIO YMEHUH PacIo3HABATh MIPOSIBICHNUS 3aKOHOB MAaTEMaTHKN B HayKe, TEXHUKE H
uckyccrBe. OOyJaronuecs y3HaloT O BBIIAIOIIUXCS PE3yJIbTaTaX, MOTYICHHBIX B X0O/I¢ Pa3BUTH MaTeMaTHKH KaK HAyKH, U 00 MX aBTOpax.

ConeprxaTeIbHO-METOAMUECKAs JINHNS «MHOMXKECTBA 1 JIOTHKa» BKIIFOYAET B ce0s 3JIEMEHTHI TEOPHH MHOKECTB M MAaTEMaTHUECKO JTOTUKH. TeopeTnko-MHOKECTBEHHbIC
MPE/ICTABIICHUS IPOHM3BIBAIOT BECh KypC LIKOJIBHON MaTeMaTHKU | IpeyIaraloT Hanbosee YHUBEPCAIbHBIHA A3bIK, 00beANHSIONINI BCe pa3/ielibl MATeMaTHKH U €€ ITPUIIOKeHNH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMaTH4YECKHE AUCIMIUIMHBI U UX MIPUIOKEHMS B €ANHOE 1estoe. [103ToMy BasKHO J1aTh BOZMOXKHOCTH 00y4aroneMycst IOHUMaTh TEOPETHKO-MHOKECTBEHHBIH
S3BIK COBPEMEHHON MaTeMaTHKH U HCIIOIB30BATh €T0 [T BEIPAXKEHHS CBOMX MBICIEH. JIpyrnuM BaKHBIM MPU3HAKOM MaTEMaTHKH KaK HAyKH CIEeIyeT MPU3HATh CBOWCTBEHHYIO ei
CTPOTOCTh 0OOCHOBAaHHH U CIIeIOBaHKE OIPEeNEHHBIM NIPaBUIIaM MTOCTPOCHUS JOKA3aTeNIbCTB. 3HAKOMCTBO C IEMEHTAMU MaTeMaTHYECKOH JIOT MK CIIOCOOCTBYET Pa3BUTHIO
JIOTHYECKOT'0 MBIIIJICHUS 00y4JaroInxcs, II03BOJIIeT UM CTPOUTH CBOHM PacCY)KICHHS Ha OCHOBE JIOTHYECKUX MPaBWI, (POPMHUPYET HaBBIKM KPUTHUECKOTO MBIIIICHHUS.

B kypce «Anre0pa 1 Havyaja MaTeMaTHYeCKOTo aHaju3a» MPUCYTCTBYIOT OCHOBBI MATEMAaTHUECKOT0 MOJIETUPOBAHHSI, KOTOPbIe IIPHU3BaHbI CIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB
MOCTPOCHHUS MOJIeNIeH peabHBIX CUTyalluii, HCCIEIOBAaHMS 3THX MOEIIEH ¢ TIOMOIIBIO anmnapaTa anreOpsl 1 MaTeMaTHUECKOTO aHAJTN3a, HHTEPIPETAIlUH ITOTyISHHBIX Pe3yIbTaToB.
Taxue 3aaHus BIUIETEHBI B KOXKIBIN U3 pa3zenoB [IporpaMMel, TOCKOJIBKY BECh MaTepral Kypca IHPOKO UCIOIB3YeTCs UIA PEeLIeHNs IPUKIAaIHBIX 3a1a4. [Ipy pemeHnn peanbHbIX
MPaKTHYECKNX 3a/1a4 00ydJaroIuecs pa3BUBalOT HaOII01aTeIbHOCTD, YMEHHNE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIb30BaTh aHAJIOTHIO, 0000IIaTh 1
KOHKPETU3MPOBaTh NpobiieMy. [learenbHOCTh 10 (POPMHUPOBAHMIO HABBIKOB PENICHUS MPUKIAIHBIX 3aJa4 OpraHU3yeTcs B MPOIlecce U3y4eHUsI BCeX TeM Kypca «Anredpa u Havyana
MaTEeMaTHYECKOIO aHaJIH3ay.

OO11iee yKciI0 yacoB, PEKOMEHIOBaHHBIX JUIsl M3Y4eHHs y4eOHOTo Kypca «Airedpa 1 Havyajga MaTeMaTHYeCKoro aHainmu3a» - 272 gaca: B 10 xiacce - 136 yacos (4 vaca B Hezemno), B 11
Kiacce - 136 yacoB (4 yaca B HEJIEITIO).

Conepxanue ooydenust B 10 kimacce.

Yucna 1 BEIUACIEHUS.

Pammonansabie yncia. OOBIKHOBEHHBIC U IECATUIHBIE APOOU, TIPOIEHTHI, 0ECKOHEUHbIE Tepruoandeckue npoou. [IpuMmenenne apodel u MPOIEHTOB IS PEeIICHUS MPUKIATHBIX 3a/1a4
W3 pa3IMYHbIX OTpaciied 3HaHUN U peaIbHON KU3HMU.

JleficTBUTENbHBIC YUCIA. PalliOHaNbHBIE M HPPAIIMOHAIBHBIE YHCTa. ApruQMETHIECKHE OTIEpaAIH ¢ JHCTBUTEILHBIME YUCIaMiA. MOyJh TEHCTBUTEIHLHOTO YHCIIA U €TO CBOMCTBA.
[pubnuxEHHBIC BEIYUCICHHS, TIPABUIIA OKPYTIICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHHN.

CreneHs ¢ neibM nokasateneMm. buanom HeroToHa. Mcronb30Banue moaxonsmier (opMbl 3aMCH ICHCTBUTEIBHBIX YUCEI Ul PEIICHHS PAKTUYCCKUX 3a7a4 U PEACTaBICHUS
JIAHHBIX.

Apundmernueckuil KOpeHb HaTypaJIbHOM CTETICHH U €r0 CBONCTBA.



CreneHs ¢ paloOHAIbHBIM IIOKa3aTeNleM U €€ CBOICTBA, CTENEHb ¢ NeHCTBUTENBHBIM IIOKA3aTENIEM.
Jlorapudm uncna. CoiicTBa orapudma. JlecaTHaHbIe U HATypalbHbIE JIOTapHU(pMBI.
CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHUCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOTO apryMeHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXAECTBEHHBIE IpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHHs. PaBHOCHIIBHBIE ypaBHEHHS M ypaBHEHHUA-CIEACTBI. HepaBeHCTBO, penieHne HepaBeHCTBA.
OCHOBHBIE METOZBI PELICHUS LEIBIX U JPOOHO-PALMOHAIBHBIX YPAaBHEHUH U HEPaBEeHCTB. MHOTOUJICHBI OT OJHOHN NepeMeHHOH. JleneHre MHOTOWIeHa Ha MHOTOWICH C OCTaTKOM.
Teopema be3y. MHOrouIeHH ¢ mensIME Kodp¢unuenTamu. Teopema Buera.

IIpeoOpa3zoBaHus YNCIOBBIX BHIPaKCHNH, COAEPIKAIINX CTETIEHN U KOPHHU.

Wppannonansabeie ypaBHeHNS. OCHOBHBIE METOBI PELICHHUS HPPALMOHATIBHBIX YPaBHEHHUH.

INoxazarenpHbIe ypaBHEHNSA. OCHOBHBIE METOIBI PELICHHUS ITOKA3aTEIbHBIX YPaBHEHHUH.

[Tpeobpa3oBaHKe BEIpRKEHUH, COJCPIKAIMX JIOTapU(PMBbI.

Jlorapudpmudeckue ypaBHeHus. OCHOBHBIE METO/IbI PEIICHHS JIOTAPHU(PMUUECKUX YPaBHEHHH.

OcHoOBHBIE TpUrOHOMeTpruueckue popmyisl. [IpeodpazoBaHe TPUTOHOMETPHYECKUX BhIpaKEHHUH. PellieHre TpUroHOMEeTpUYECKUX YPaBHEHUI.

Pemenue cucteM NMHEHHBIX ypaBHeHuUIl. MaTpuna cucteMsl THHEHHBIX ypaBHeHUH. OnpeaenuTenas MaTpUIlbl 2X2, ero reoOMeTpHUECKUI CMBICT U CBOHCTBA, BRIYHCICHHE

€r0 3Ha4YCHUs, IPUMEHECHUE ONPEACIIUTEIN Ul PEIICHUS CUCTEMBI JIMHEHHBIX ypaBHEHUN. PellleHue npukiaaHbeIxX 3a1a4 ¢ IOMOIIBIO CUCTEMBL JIMHEWHBIX ypaBHeHU. MccnenoBanue
MIOCTPOEHHON MOJIENIU C TOMOIIBIO MaTPULl U ONpPEAETUTENEH.

ITocTpoeHre MaTeMaTHUECKUX MOJEINEHN pearbHOM CUTyallul ¢ IOMOIIBIO YpaBHEHHH U HepaBeHCTB. [IprMeHeHe ypaBHEHNI U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHX 3a1a4 U
3a7a4 U3 Pa3INIHBIX 001acTel HAyKH U PEeabHOM KU3HU.

OyHKINYN 1 TpaduKH.

OynKIus, cnocoOsl 3amanus GyHKIud. B3aumao oopatabie Gyakmmuu. Kommosunus pyraknuii. ['paduk GyHKINME. IneMeHTapHbIe Ipeodpa3oBaHus Tpa@uKoB (HyHKIHH.

OO0nacTp onpeaeseHust U MHOXeCTBO 3HaueHui ¢pynkiun. Hynu ¢ynkiun. [IpomexyTku 3HakonocTosiHeTBa. Y€THble 1 HeuéTHble GpyHkiuu. [lepuoandeckue pynkimu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMH. MakCUMyMbl 1 MUHUMYMBI (GyHKIMK. Hanbosipliee 1 HauMeHblee 3Ha4eH!s GYHKIMN Ha TIPOMEKYTKE.

Jluneiinasi, KBaJpaTUuHas ¥ APOOHO-THHEHHAS QyHKIMH. DIIEMEHTapHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX IPadUKOB.

Crenennas GpyHKIHMS ¢ HATYpaJbHBIM M LEJBIM MoKa3aresieM. E€ cBoiicTBa u rpaduk. CBolicTBa u rpaduk KOpHS N-0i CTENeHH Kak (GYHKIMHA 0OpaTHON CTENEHH C HATypaJlbHBIM
nokasareseM. [lokasarenbHas u orapupmudeckas QyHKIHMHU, X cBoiicTBa u rpaduku. Mcnosip3oBanue rpagukoB GpyHKIMi 1UIs pelieHns] ypaB HEHHUH.

TpuroHoMmeTpryeckas OKpy>KHOCTb, OIIpeJIeSICHUEe TPUTOHOMETPUIECKUX (DYHKIIMI YMCIOBOTO apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B PEaIbHBIX MpoLieccax U ABIeHUsX. [ paduku peanbHbIX 3aBUCHMOCTEH.

Hauvana MaTemaTuueckoro aHaiumsa.

[TocnenoBarenbHOCTH, COCOOBI 3aJaHus MOCIIE0BaTeNbHOCTeH. MeTo MaTeMaTn4ecKoi MHAYKIIMM. MOHOTOHHBIE M OTpaHUYEHHBIE OCIIEA0BATEILHOCTH. VICTOpHSI BOSHUKHOBEHHS
MaTeMaTHYECKOTO aHAJIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX.

Apundmernueckas 1 reoMeTprueckas nporpeccun. beckonedno yObiBatomas reomerpuueckas nporpeccus. Cymma OecKOHEYHO yOBIBaIoOIIei reoMeTpruueckoi mporpeccun. JINHeHHbII
1 3KCIIOHEHLMaNbHbIN pocT. Yucno e. opmyna ciaoKHbIX IPOUEHTOB. Mcnonab30BaHue NpOrpeccu Ui peIeHUs peajbHbIX 3a1a4 NIPUKIIATHOIO XapaKTepa.

HenpepsiBable pyHKITNE 1 MX CBOHCTBA. ToYKH pa3pbiBa. AcuMnTOTH rpadukoB GyHkimid. CBoiicTBa QYHKIMI HEPEPHIBHBIX HA OTpe3Ke. MeTo T MHTEPBAJIOB AJIS PEIICHUs
HepaBeHCTB. [IpnMeHeHne cBOCTB HENPEePHIBHBIX (DYHKINH AT peIIeHHS 3a1ad.

[lepsas u BTOpas nponsBogHbIe QpyHKIMH. OTNpeneneHne, reOMeTpUIeCKUil 1 GPU3NIECKUI CMBICI MPOU3BOJHON. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIHH.

[Ipon3BoaHbIE 3NIeMEHTapHBIX QYHKIHHA. I[Ipor3BOIHAS CYMMBI, IPOM3BEIEHHS, YACTHOTO ¥ KOMITO3UITNH () YHKITHH.

MHoskecTBa U JIOTHKA.

MHO)KGCTBO, Oornepaury HaaQ MHOXKXCECTBAMHU U UX CBOIICTBA. I[I/Ial"paMMI)I Sﬁnepa—BeHHa. HpI/IMeHCHI/Ie TCOPETHUKO-MHOXKCCTBCHHOT'O alrapara Ajid OIMCaHus peajJbHbIX IPOLCCCOB U
ﬂBHeHHﬁ, Ipyu pCHICHUH 3a4a4 U3 JPpYyrux y‘IGGHLIX npeaMETOB.

OHpe,HCHeHI/IC, TeOpEMa, CBOMCTBO MaTEMAaTHIYECKOIO O6T>€KTa, CJICACTBUEC, 1OKA3aTCIILCTBO, PABHOCUJIbHBIC YPDABHCHUA.



Conepxxanue o0yuenus B 11 kiacce.

Yucna 1 BEIUUCIEHHUS.

Harypainbnbie u nensie yucia. [IpuMeHeHre NpU3HAKOB JISTUMOCTH LIEJIBIX YHCell, HanOonbni o0muit nenurens (nanee - HOJ) n Haumensiee odiee kparHoe (nanee -HOK),
OCTaTKOB [0 MOAYJIIO, anropuT™Ma EBKina 1u1s penenus 3a1ad B [elbIX Ynciax.

KommnekcHsle uncna. Anredpandeckas ¥ TPUTOHOMETpHUYecKast (POPMBI 3aIIUCH KOMIUIEKCHOTO YHciIa. Apu(METHIECKHE OTIEpalii ¢ KOMIUIEKCHBIMHU YHciIaMHi. 300paxenue
KOMIUIEKCHBIX YHCET Ha KOOpAUHATHON miockocTH. Popmyna Myaspa. KopHu n-oif creneHn n3 KOMIUIEKCHOTO 4nciia. [IpuMeHeHre KOMIIEKCHBIX YHCEN UTS PEIeHU GU3HIECKUX U
TEOMETPUYECKHX 3a7ad.

YpaBHEHUS U HEPaBEHCTBA.

Cucrema u COBOKYITHOCTH ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIIBLHBIE CUCTEMBI U CUCTCMBI-CJICACTBUA. PaBHOCHIIBHEBIE HCPABCHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C TOMOIIBIO TPUTOHOMETPHUIECKOI OKpyKHOCTH. PelieHne TpUroHOMEeTpUYECKIX HEPaBeHCTB.

OCHOBHEIE METOAbI PECHICHUA MOKA3aTCIIbHBIX U J'IOFapI/I(bMI/I‘-ICCKI/IX HCPABCHCTB.

OCHOBHEIE METOAbI PECHICHUA UPpPALTMOHATIbHBIX HCPABCHCTB.

OCHOBHBIE METO/IbI PELICHUsI CHCTEM M COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALllMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTApU(YMUUECKUX yPaBHEHHH.

YpaBHEHUs, HEPaBEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IprMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMAaTHIECKUX 3a/1a4 ¥ 3371a4 U3 Pa3IMYHBIX 00JIacTel HayKu M pealbHOM KHU3HU, HHTEPIPETAIHS OITy4YeHHBIX
PE3yJIBTATOB.

OyHKINYN 1 TpaduKH.

I'padmk xomnozumyn Gpynkuuii. ['eomerpryeckne 00pas3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPMHATHOMN IIIOCKOCTH.

Tpuronomerpuyeckue GyHKIUH, X CBOWCTBA U IrpaduKu.

I'paduueckue MeTo/ bl pelieHns] ypaBHEHUH U HepaBeHCTB. | paduueckre MeToIbl peleHus 3a/1a4 ¢ TapaMeTpaMu.

Hcnonp3oBanue rpadukoB GyHKIMN IS UCCIIEAO0BAHNUS ITPOIIECCOB M 3aBUCHMOCTEH, KOTOPbIE BO3HHKAIOT IPH PEIICHHUH 3aJia4d U3 APYruX yuyeOHBIX MPEIMETOB U PEAbHOM XKHU3HH.

Hauana MaTeMaTH4ecKOro aHanu3a.

[TpumMeHeHHe MPOU3BOAHON K HCCIIE0BaHUIO (DYHKIMI HA MOHOTOHHOCTB M OKCTpeMyMbl. HaxoxieHre HaubobIIero 1 HauMeHbIIEero 3HaYeHUH HelTpephIBHON (YHKIINHU Ha OTpE3Ke.
[IprmeneHne MPOM3BOAHON AJISI HAXOXK/ICHNS HAMITYUIIETO PEIICHHs B MPUKIIAJHBIX 3a/1a4aX, JUIs ONPEAEIeHHs CKOPOCTH M YCKOPEHUSI ITPOoIecca, 3aJaHHOTO (pOpMYIIoi min
rpaduKoM.

[lepBoOOpa3Has, OCHOBHOE CBOWCTBO NepBo0Opa3HbIX. [lepBooOpasHble aneMeHTapHbIX QyHKIuMiL. [IpaBuia Hax0XKIEHUS IEPBOOOPA3HBIX.

Wnrerpan. ['eomerpudeckuii cMbIci HHTErpaia. Beraucinenue onpenenéHHoro narerpaia no popmyie Herorona—Jleliouuma.

[Ipumenenne uHTErpaa Ul HAX0XKACSHUS TUIONIA el NIOCKUX (GUIYp U 00BEMOB T€OMETPHUUYECKUX TEIl.

[Ipumeps! pemennit quppepeHnnaTbHBIX YpaBHEHUH. MaTeMaTH4ecKoe MOICINPOBaHIE PEANIBHBIX IPOLECCOB C MOMOIIBIO AU(PepeHINAIBHBIX YPABHEHHUH.

[Tnanupyemble IpeIMETHBIE pe3yIbTaThl OCBOSHUS paboueli mporpaMMBbl Kypca «Anredpa v Hadajla MaTeMaTHIECKOTO aHalln3a» Ha YIiyOJIEHHOM YpOBHE Ha YPOBHE CpEIHEro 00IIero
obpazoBaHmUsI.

K koniy o0yuenus B 10 kmacce 00yJaromuiicst HOTYyYUT CIASAYIONME MPeIMETHBIC Pe3yIbTaThl IO OTAEIHHBIM TeMaM pabodeil mporpaMmbl Kypca «Anredpa u Hadana
MaTeMaTHYECKOTO aHAJIN3ay:

Yucna 1 BEIYUCIICHUS:

CBOOOJTHO ONIEPUPOBATH MOHATUSAME: PAIIHOHATHLHOE YUCIIO, OECKOHEYHAsSI IEPHOANYECKast APOOk, IPOICHTHI, HPPALUOHAIBHOE YHCII0, MHOKECTBA PAIMOHAIBHBIX U JCHCTBUTEIBHBIX
4yuCell, MOZLyJIb AEHCTBUTEIBLHOTO YUCIIA;

NPUMEHSTH APOOU M MPOIICHTHI IS PEIICHHS MIPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpaciiell 3HAaHUW U PeabHOM KU3HY,

MPUMEHSTH TPUOIMKEHHBIC BBIYUCICHUS, IPABHIIA OKPYTJICHHUS, IPUKUKY U OILICHKY Pe3yJIbTaTa BBIYHCIICHUIA,



CBOOO/IHO OTIEpPUPOBATH MOHITUEM: CTEIIEHB C LEJIBIM IT0Ka3aTeIeM, HCII0JIb30BATh IOIXO IS0 (POPMY 3aIHCH ICHCTBUTEIBHBIX YUCEN IS peIleHUsl IPAKTUYECKHX 3a/1a4 1
HpeJCTaBICHUS NaHHBIX;

CBOOO/IHO OTIEpUPOBATH MOHATHEM: apU(PMETHUECKHH KOPEHb HATYpaIIbHOM CTETICHH;

CBOOO/IHO OIIEpUPOBATH MOHATHEM: CTETICHD C PALMOHAIBHBIM TI0Ka3aTeseM;

CBOOO/IHO OIIEpUPOBATH MOHATHUSIMHU: JIOTapU(M YHCIIa, AECATUIHBIC U HATypaJIbHbIC JIOTapHU(PMBI;

CBOOO/IHO OIIEPHPOBATH MOHATHAMH: CHHYC, KOCHHYC, TAHICHC, KOTAHT€HC YHCIOBOTO apryMEeHTa;

OIEPUPOBATH MOHATHAMHU: APKCUHYC, aPKKOCHHYC U apKTAaHT€HC YHCIOBOTO apryMEeHTA.

YpaBHEHUS U HEPABEHCTBA!

CBOOO/IHO OIIEPHPOBATH MOHITHAMHU: TOXKIECCTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCWIIBHBIC YPaBHEHHS U YPaBHEHHS-CIICICTBU, PABHOCHIbHBIC HEPABEHCTBA;

INPUMEHSTH Pa3IMIHBIC METOABI PEIICHHUS PALMOHAIBHBIX U APOOHO-PAIIMOHANBHBIX YPABHEHNH, IPUMEHATh METO/] HHTEPBAJIOB JUI PEIICHHS HEPABEHCTB;

CBOOO/IHO ONIEPHPOBATH MOHATHAMH: MHOTOWICH OT OAHOW IIEPEMEHHON, MHOTOWIEH C IIETBIMU KO3 PHUITHEHTaMH, KOPHH MHOTOWICHA, IPUMEHSATH JEICHIE MHOTOWICHA Ha
MHOTOUIEH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Bueta nns permenus 3anad;

CBOOOJTHO OIIEPUPOBATh MOHATUAMH: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTPUIIA, ONIPEASIIUTENb MATPHULBL 2 X 2 ¥ €70 TeOMETPUIECKUIA CMBICI, HCIIOJIb30BATh CBOMCTBA OTPEACIUTENS
2 X 2 1y BBIYMCIICHHS €T0 3HAYCHUS], IPUMEHSTh ONPEACIUTEIH JJIsl PELICHUs CUCTEMbI JJMHEHHBIX ypaBHEHUH, MOJIEITMPOBATh PEAIbHBIC CUTYaIH

C TIOMOIIBIO CUCTEMBI JTMHEHHBIX YPaBHEHUH, UCCIIEI0BAaTh TOCTPOSHHbBIE MOJIENH C TOMOIIBIO MAaTPHIL U OIIpeeIuTesNei, HHTepIPEeTUPOBaTh M10JIyY €HHBIH PE3yJIbTaT;
UCIIOJIb30BaTh CBOMCTBA JICHCTBHIA C KOPHSIMU JUIs IPE0Opa30BaHus BRIPAKEHHH;

BBITIOJIHATH IPE0OPa30BaHMs YUCIOBBIX BEIPAKEHUH, COACPIKALIMX CTENIEHH C PALlMOHAIBHBIM T10Ka3aTeleM;

HCIIOIb30BaTh CBOMCTBA JIOrapu(MOB s IpeoOpa3oBaHMs IOTapH(PMUUCCKUX BBIPAKEHNUH;

CBOOO/IHO OTIEpHPOBATH MOHATHAMHE: HPPALMOHATIBHBIC, TI0KA3aTEIbHBIE 1 JIOTapU(PMHUIECCKUE YPAaBHEHHS, HAXOIUTD MX PEIICHHUS C TIOMOIIBI0 PaBHOCHIIBHBIX TIEPEXO0I0B HIIH
OCYILECTBIISISI IPOBEPKY KOPHEN;

NPUMEHSTH OCHOBHBIE TPUTOHOMETpHUECKHE (GOPMYIIBI IS TPe0Opa3oBaHuUs TPUTOHOMETPHUUECKUX BBIPAXKCHUII;

CBOOO/IHO OTIEpHPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, TPUMEHATh HEOOXOAUMBIE (POPMYITBI IJISl PELICHUs] OCHOBHBIX THITOB TPUTOHOMETPHUYECKHUX YPaBHEHNI;
MO/JICINPOBATh PeaJbHbIC CUTYAIH Ha SI3BIKE aJIreOphl, COCTABIIATH BRIPAYKEHUS, YPABHEHHUS, HEPABEHCTBA M0 YCIIOBHIO 3a[auH, UCCIIEI0BATh TIOCTPOCHHBIE MOAEIH C HCTIOIB30BaHUEM
ammapara anreOpsl.

OYHKIUH U TpapuKH:

CBOOO/IHO ONIEpUPOBATh MOHATUSAMH: (DYHKIHS, CIIOCOOBI 3a/1aHus PYHKINH, B3AUMHO 0OpaTHbIe (pYHKINH, KOMIO3UIMS GYHKIHH, rpaduK QYHKIHM U, BBITOJIHATH dJIEMEHTapHbIC
npeobpa3oBaHus rpaduKoB (HYHKIHIH;

CBOOO/IHO ONIEpUPOBATH MOHATHUIMH: 00JIaCTh OIPEJIENICHHs] 1 MHOXKECTBO 3HaUeHUH (pYHKINH, HYIH QYHKIIHMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/IHO OTIEpHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (PYHKINH, IEpHOIMUECKHE (PYHKIMHN, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIINH,
HanOoulpIIIee N HaNMEHbIIIee 3HauUeHNe (PYHKIMH Ha TPOMEXKYTKE;

CBOOO/IHO OTIEpHPOBATH MOHATHUSMH: CTENEHHast QYHKIHS C HATYPAIbHBIM U LEJIbIM TI0Ka3aTeneM, rpaduk cTeneHHOH QyHKINK ¢ HaTypaJIbHBIM U LEJIBIM ITOoKa3aTteneM, rpaduK KOpHs
N-oii cTeneHn Kak GpyHKINU 0OpaTHOM CTENEHN ¢ HATYpaJbHBIM ITOKa3aTelieM;

OIIEpUPOBATH MOHATHAMMU: JINHEHHAsI, KBaJpaTHIHAs ¥ APOOHO-TMHEHHAS (QyHKINH, BBIIOJIHATH JIEMEHTAPHOE MCCIIEA0BAaHUE U IIOCTPOCHUE UX IPaUKOB;

CBOOO/IHO OTIEpHPOBATH MOHATHUSMHU: IIOKa3aTelbHas U JorapudmMudeckas GyHKIHUN, UX CBOWCTBA U Tpad)uKH, NCIIOIB30BATh MX TPA(UKH IS pELICHUS YpaBHEHHH;

CBOOOJTHO OIIEPUPOBATH MOHATHUAMH: TPUTOHOMETPHIECKAst OKPY)KHOCTB, ONPeAeTICHHE TPUTOHOMETPHYECKUX (DYHKINH YUCIOBOTO apTyMEHTa,;

WCIIONIB30BaTh rpaduku GYHKIUH I MCCIIETOBAaHMS IPOIIECCOB U 3aBUCHMOCTEH MIPH PEIICHUH 3a/1a9 U3 APYTHX YIEOHBIX IPEIMETOB U PEATbHON KI3HH, BEIpaXKaTh HopMyIaMu
3aBHCHMOCTH MEX/y BeTMINHAMU;

Hauana MaTemMaTH4eckoro aHanmsa:

cBOOOJTHO OIIEpUPOBATH MOHATHUAME: apu(PMeTHIECKasi K TeOMETPHUUECKasi Mporpecchs, 66CKOHEYHO yOBIBAIOIIAs T€OMETPHUIECKasi IIPOTPECCHSL, TMHEHHBIN U AKCIIOHEHIINAIBHBIN POCT,
(hopMyra CIIOKHBIX IPOLIEHTOB, IMETh IPECTABICHNAE O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCUN ATl PELLICHUs PeabHbIX 3aa4 NPUKIAJHOTO XapaKTepa;

CBOOO/IHO OIIEpUPOBATH MOHITHUSMH: IIOCIIEI0BATENLHOCTD, CIIOCOOBI 3aaHUsI IOCIIE0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHMYECHHBIC IT0CIIEA0BATEIEHOCTH, IOHUMATh OCHOBBI
3apOXKJICHUSI MAaTEMaTHYECKOT0 aHaM3a Kak aHann3a 0ECKOHEYHO MaJIbIX;

CBOOO/IHO OIIEpUPOBATH MOHATHAMHU: HETIPEPhIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka QyHKIIMH, ACUMITOTHI Ipaduka GpyHKINY;



CBOOO/IHO OTIEpUPOBATH MOHATHEM: (DYHKIIMS, HENPEPhIBHASI HA OTPE3KE, IPUMEHSTH CBOMCTBA HENIPEPHIBHBIX (QYHKLUH [UIsl pEIIeHNUs 3a/1ay;

CBOOO/IHO OIEpUPOBATH MOHATHAMHU: NIEpBast U BTOpas IPON3BOIHbIC (QYHKIMH, KacaTeJdbHas K rpaguky QyHKIUM;

BBIYHCIISATH ITPOU3BO/IHBIE CyMMBI, IPOU3BENICHNUS, YACTHOTO U KOMITO3ULIUH ABYX (DYHKIIMH, 3HATh IPON3BOIHBIC DJIEMEHTAPHBIX (DYHKIII;

UCIIOJIb30BaTh T€OMETPHUYECKUN U (PM3MUIECKUIT CMBICI TPOM3BOAHOMN JUIS PEIICHHS 3a/1a4.

MHoxecTBa U JIOTHKA:

CBOOOIHO ONIEPUPOBATH MOHITHAMI: MHOXKECTBO, OIIEPAIINU HaJl MHOKECTBAMU;

HCIIONIb30BaTh TEOPETUKO-MHO)KECTBEHHBIN ammapat AJIsl ONMCAHNUS PEaTbHBIX MPOLIECCOB U SIBICHUH, IPH PELICHUH 33134 U3 IPYTUX YI€OHBIX IIPEAMETOB;

CBOOOIHO ONIEPUPOBATH MOHATHAMMU: ONIPEACICHIE, TEOPEMA, YPaBHEHHE -CIIEICTBUE, CBOHCTBO MaTEMAaTHIECKOTO 00BEKTa, JOKA3aTEIbCTBO, PABHOCUIIbHBIC YPAaBHEHHS M HEPABCHCTBA.
K konI1y 00y4enus B 11 kmacce oOydaromuiics MOIYYHT CIEAYIONINE IPEAMETHBIE pe3yIbTaThl [0 OTACIFHBIM TeMaM paboueii mporpaMmel Kypca «Anrebpa u Hagana
MaTEMaTHYECKOTO aHAIH3a:

Uucna 1 BEIYUCICHHUSA:

CBOOOIHO OTIEPUPOBATH MOHATUAMHU: HATYypaIbHOE U 11€JI0€ YUCII0, MHOKECTBA HATYPabHBIX U IEJIbIX YHCEeN, UCTIONB30BaTh MpU3HAKU AenumocTtH 1enbix yucen, HOJl u HOK
HaTypaJIbHBIX YHUCECIT IJI PECIICHU 3a/lal, IPUMCHATDH aJITOPUTM EBKJ’II/I[[a;

CBO6OI[HO OICPUPOBATH MOHATUEM OCTATKa IO MOAYJIIO, 3allMChIBATH HATYPAJIbHBIC YKUCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUHUCIICHUA,

CBO6OI[HO ONCPUPOBATH NOHATUAMU: KOMINIEKCHOC YUCJIO U MHOXKXCCTBO KOMITJICKCHBIX YUCCII, IPEACTABJIATh KOMIIJICKCHBIC YKCJIa B anre6pay1qe01<0171 u TpI/IFOHOMeTpH‘{eCKOﬁ (bopMe,
BBITIOJIHATH apu(pMETHUECKHE ONIepalliy C HOUMH U U300pa)kaTh Ha KOOPIMHATHOM TNIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OTIEpHPOBATH MOHATHSIMH: UPPALIMOHAIBHBIC, TOKA3aTEIbHBIC U JIoTapH(pMUIecKie HepaBeHCTBA, HAXOUTh UX PEIICHHS C TOMOIIBIO PABHOCHIBHBIX IEPEXOIOB;
OCYIIECTBIISITH OTOOP KOPHEH MPU peICHNH TPUTOHOMETPHUIECKOTO YPaBHEHHS;

CBOOO/IHO OTIEpHPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHSITHh HE0O0X0ANMBIEC (POPMYJIBI JUTS PEIICHHUS OCHOBHBIX THIIOB TPHTOHOMETPHUYECKUX HEPABEHCTB;
CBOOO/IHO OTIEpHPOBATH MOHATHAMH: CHCTEMA M COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB, PABHOCHIILHBIE CHCTEMBI U CHCTEMBI-CIIEACTBUS, HAXOANTH PEIICHHS CUCTEMBI 1
COBOKYITHOCTEH ParMOHAIBHBIX, HPPALIMOHAIBHBIX, TOKA3aTENBHbBIX U JIOTapU(PMUIECKIX YpaBHEHUH U HEPABEHCTB;

peuraTth pafioOHaJIbHBIC, UPPAIIMOHATIBHBIC, TTOKA3aTCIIbHBIC, HOFapI/I(i)MI/I‘IeCKI/Ie 1 TPUTOHOMETPUYECCKUEC YPAaBHCHUA U HEPABECHCTBA, COACPKANIUEC MOJYJIN U TapaMETPHI,
MPUMEHSTDH TpadHuecKue METO B! AT pelICHHs ypaBHEHUH 1 HEPaBEHCTB, a TAkKe 3a/1a4 ¢ IapaMeTpaMu;

MOAECJIUPOBATH PCAIbHBIC CUTYAllUN Ha A3BIKE anre6pm, COCTaBJIATH BBIPAXKCHHUA, YPABHCHUSA, HEPABCHCTBA U UX CUCTEMBI IO YCJIOBHIO 3aJa4H, UCCICIOBATH MOCTPOCHHBIC MOACIN C
HCTIOJIB30BAaHUEM almapara aare0pbl, MHTepPIPETHPOBATh MOJIyYSHHBIN pe3yIbTaT.

OYHKIUH U TpapuKH:

CTPOUTH TPaUKK KOMITO3UIHH (YHKIIMH C TOMOIIBIO DJIEMEHTAPHOTO UCCIICAOBAHMS M CBOMCTB KOMIIO3HIIMH IBYX (DYHKIIHUIA,

CTPOUTDH TeOMEeTpHUYECKHe 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPMHATHON IIJIOCKOCTH;

CBOOO/IHO OTIEpHPOBATH MOHATHUAMHU: TPA(QUKN TPUTOHOMETPUIECKUX (DyHKINIA;

HNPUMEHSATH (GYHKIMHN IS MOJEINPOBAHUS U HCCIIEA0BAHUS PEATIbHBIX MIPOLIECCOB.

Havana MaTemaTuueckoro aHaimsa:

UCII0JIb30BaTh NPON3BOJIHYIO JUIS MCCIIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTB M OKCTPEMYMBI;

HaxOAWTh HauOOJIbIIee ¥ HANMEHBIIIee 3HaUeHHs (DYHKIIMH HENPEPHIBHOW Ha OTpE3KE;

HCII0JIB30BATH IMPOU3BOAHYIO U HAXOXKACHUA HAWITYYHICTO PEIICHUA B IPUKIIAAHBIX, B TOM YHCJIC COIMUATIBHO-OKOHOMHWYCCKHUX, 3ajiadyax, I ONPEACICHUA CKOPOCTH U YCKOPECHUA
mpoI1iecca, 3aJaHHOTO (popMyIIOH MK rpauKoM;

cBOOOJTHO OTIIEpHPOBATH MOHATUAMHE: TIEPBOOOPA3Hasi, ONPEACTEHHBIH HHTETPall, HAXOUTh EPBOOOPA3HBIE YIEMEHTAPHBIX (QYHKIINH U BBIYUCIATh HHTErpal o ¢popmyine HeroToHa—
JleiOnuIa;

HaXOJIUTh IUIOMIAH IUIOCKUX (GUTYP M 0OBEMBI TEJ ¢ TOMOIIBIO HHTETPANIA;

MMETh IIPEACTABICHNE O MATEMaTHIECKOM MOJICIIMPOBAHUN Ha IIPHIMEpE cocTaBieHHs An(GepeHIINaIbHBIX yPaBHEHHH;

pelars NpHUKIagHble 331a41, B TOM YHCJIE COLMaIbHO-DKOHOMHYECKOTO U (PU3NUECKOTo XapaKkTepa, CpeICTBAMH MaTeMaTHYECKOTO aHaJIHN3a.






TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIN3A»

10 KITACC

Ne

Tema, pa3nmen kypca

IIporpammHOe conepskaHue

XapaKTepHCTI/IKa JACATCIBbHOCTHU 06yqa}0mnxc;1

Hcnons3yemsre 0P

BocnurarenbHbii

/n HOTEHIUAT IPOrPaMMBI
BOCMUTAHHS «Y pOUHas
JICATEIILHOCTD)

1. MHoxecTBO MHoXxecTBO, Onepaluy HaJl Hcnonp30BaTh TEOPETUKO- MHOXKECTBEHHBIN Poccuiickas IIpuBneuenre BHUMaHUSA
JICUCTBUTEIHHBIX MHOXKECTBAMH U UX CBOMUCTBA. anmapar JJisl OTIMCAHUS X0/1a PeIICHUs ANIEKTPOHHAS IIKOJIA y4anmxcs K 00cyxaaemMoit
YHCeT. JMuarpammbl Ditepa-Bennu. MaTeMaTHYECKHX 3a/1ad, a TAK¥Ke peaTbHBIX https://resh.edu.ru/subjec | Ha ypoke uadopmarmu;
MHOTOUJICHB. IpuMeHeHne TEOPETHKO- TIPOIIECCOB U SIBJICHHIA. t/51/10/ HHUIIMAPOBAHHUE
PanponansHbie MHOYKECTBEHHOT'0 ammapara JJist OmnepupoBaTh MOHATHIMHU: PALOHATIBHOE YHCIIO, MOJIIePIKKA
ypaBHEHHS peleHus 3a1a4. OecKoHeuHast eproAnIecKast Ipo0b, POLCHTHI; Enunas xomnekuus IJOP | uccrnenoBarenbckoi
1 HEPaBCHCTBA. ParnonansHbIe YKCIa. HppaIMOHAIBHOE U JICHCTBUTEIBHOE YHUCIIO; http://school- JCSITEIBHOCTH IIKOJIbHUKOB;
Cucremsl OOBIKHOBCHHBIC U [IECATUYHBIC MOJYJb IEHCTBUTENHHOTO YUCIIA; UCTIOIb30BATh collection.edu.ru/ BOCIIUTaHKE
JIMHEHHBIX apobwu, 9TH MOHSITHUSI IPH TIPOBECHUN PACCYKACHUN | 9KOJIOTHIECKOTO
ypaBHCHUIA MPOICHTHI, OECKOHEUHbIC JIOKa3aTeIbCTB, MPUMEHSThH TYMaHHCTHYECKOTO
(28 u) NepHoauYecKre Apoou. JPOOU ¥ MPOICHTHI JJIs PEIICHUS MPHKJIAHBIX MBIIJICHHS; aKTUBU3ALUS

IIpumenenue 3a/1a4 U3 pa3IM4yHbIX OTPACIICH 3HAHUM U peabHOU [I03HABaTEIILHON
Jpo0eii ¥ MPOLIEHTOB JJIsl PELICHUS xu3HU. Mcronb30BaTh NPHONMKEHHBIC JIeATEILHOCTH;

MPUKJIAIHBIX 33]a4.
JleicTBHTENbHBIC YUCIIA,
pauMoHaJbHBIE U
HMppaLMOHAJIbHBIE YUCIIA.
Apudmerndeckue oneparmu ¢
JENCTBUTENLHBIMHA YUCIIAMU.
Monayne AefCTBUTEIBLHOTO

YHCJIA U €r0 CBOKCTBA.
[MpubarKEHHBIE BEIYUCICHUS,
MIpaBUJIa OKPYTJICHUS, IPUKHUJIKA U
OlIEHKA pe3yJIbTaTa BHIYUCICHUH.
OCHOBHBIE METOBI PELIEHUS LEBIX
1 IpOOHO paIOHATIBHBIX YPAaBHCHHUN
1 HEpaBeHCTB. MHOTOUJIEHBI OT
OIHOM nepeMeHHOM. JleneHue
MHOTO4JIEHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy.
MHOTOUJIEHBI C IETBIMH
koadunnentamu. Teopema Buera.
Pewenune cucreM NTMHENHHBIX
ypaBHeHMI. MaTtpuiia cucTemsl
JIMHENHBI ypaBHEeHUH. OnpeaenuTenb
MaTpulbl 2X2, €ro reOMeTpu4ecKuit
CMBICJI U CBOWCTBA; BEIUMCIICHUE €T0

BBIYMCIICHUS, MpaBUIa OKPYIJIEHUS, IPUKUIKY U
OLICHKY pe3yJibTaTa BbIYUCIECHUI.

[IpumeHsTh pa3IuuHble METOJBI PELICHUs
PAIMOHATBHBIX U IPOOHO-PAIIIOHATBHBIX
YpaBHEHHUH; a TAKXKe METO/I HHTEPBAJIOB JJIS
peLIeHHs HEPABEHCTB.

OmnepupoBaTh NOHATHSIMH MHOTOWICH OT OJXHON
IIEPEMEHHOM, €r0 KOPHHU; IPUMEHATH JEJICHUE
MHOI'OYJIEHA HA MHOT'OYJIEH C OCTATKOM, TEOPEMY
be3y u Teopemy Buera ajis pemenus 3anau.
OmnepupoBaTh NOHATHIMHU: CHCTEMA JTMHEHHBIX
ypaBHEHUH, MaTpULIA, ONPEIEIUTENs MATPHUILIBL.

MHorousieHsl OT OAHOM NepeMeHHO. Jlenenue
MHOTOYJIEHa HA MHOTOYJIEH C OCTaTKOM. Teopema
Besy. MHorouseHs! ¢ nensMu K03 (pUIreHTaMH.
Teopema Buera.

Pemenue cuctem JIMHEMHBIX ypaBHEHUI. MaTpuiia
CHCTEMBI JINHEIHbI ypaBHeHHH. OnpenennTens
MaTpPHIIBI 2X2, €T0 TeOMETPUIECKHII CMBICI U
CBOWCTBA; BBIYMCIIEHUE €T0 3HAUYEHHS; TPUMEHEHHE
OIIPENIENINTENIS TSl PEIIEHHs] CUCTEMBI TMHENHBIX
ypaBHeHUH. Pelenne npukinagHbIx 3ajad c
MIOMOIIBIO CUCTEMBI JINHEIHBIX YpaBHEHUI.

COO0OIIEHNEe HCTOPUIECKUX
JJaHHBIX 00 y4E€HBIX —
MaTeMAaTUKaX, BHECIINX
BKJIJ| B pa3BUTHE HAYKU
Halllel CTpaHbl U MUpPa B
LENIOM;



https://resh.edu.ru/subject/51/10/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

3HAa4YECHUs; IPUMEHEHHUE
OIPEIEIINTENS sl PELICHHUS
CUCTEMBI JTMHEUHBIX YPABHEHUHU.
Pewmenue npukiaaHex 3aga4 ¢
IIOMOIIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHHUH.

DyHKINA

Urpaduku. CreneHHas
(hyHKIASA

C IIEJIBIM TTOKa3aTeIeM
(12 9)

®yHKuus, CIOCOOHI 3a1aHMs
¢yHkimy. BzanmHo oOpartHble
¢yakunn. Kommnosumus QyHKITHHA.
I'padux QpysKIINH. D1eMeHTapHBIE
mpeoOpa3oBaHus rpaduKoOB
¢yHKunit. OOIacTh ONpeneIeHus u
MHOKECTBO 3HAUCHHH (YHKIIHUH.
Hymn pynxmmm. [IpomexyTku
3HAKOIIOCTOAHCTBA. YETHBIE U
Heu€rHble QyHkunu. [lepuonuueckue
¢yukimu. [IpomexyTrku
MOHOTOHHOCTH (PYHKIIWH.
MakcuMyMbl 1 MUHUMYMBI
¢yukiun. Hanbospiee u
HavMeHblIee 3HaYeHNe QYHKIH Ha
IIPOMEXKYTKE.

Jluneiinas, kBagpaTUdHas H APOOHO-
TuHeWHas (QYHKINH . DIIEMEHTapHOE
nccIeI0BaHUEe W IOCTPOCHHE
rpa¢ukoB 3THX QyHKIHH. CTeneHb ¢
LIEJIBIM [TOKa3areneM. bunom
HeroroHa.

CrenenHast QyHKUMS ¢ HATYPaIbHBIM
U 1IeIbIM NoKasaTeneM. E€ coiicTBa
1 TpaduK.

OnepupoBath MOHATHIMU: (QYHKIIHUS, CIIOCOOBI
3a7aHusl QyHKLIUH; B3aUMHO 0OpaTHbIC QYHKIINY,
KoMHo3uIus GpyHKIWHA, Tpaduk GyHKIHH, 00IacTh
OIIPEAEIICHNUS U MHOXECTBO 3HAYCHUH (yHKIUH,
HYJH QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;
JIMHEIHAs, KBafpaTHdHasi, ApOOHO-INHEHHAsS 1
cTeneHHast QyHKIIH.

BrimonHATE 31eMeHTapHbIe TpeoOpa3oBaHus
rpadukoB QyHKuuii.

3HaTh U YMETh JJOKa3bIBaTh YETHOCTh HJIH
HEeY€THOCTH (DYHKLMH, IEPUOJUIHOCT (PYHKIINH,
HaXOJUTh MPOMEKYTKH MOHOTOHHOCTH (PYHKIINH,
MaKCHMYMBI 1 MUHUMYMBI (QYHKIINH, HANOOJIbILEE
Y HauMeHblllee 3HaueHne GpyHKIUU Ha
MIPOMEXYTKE.

dopMynupoBaTh M WUTIOCTPUPOBATH TpaduiecKu
CBOWCTBA IMHEWHOM, KBaIPATUIHOH, IPOOHO-
JTUHEWHOW U CTENCHHOW () yHKITHIA.

Bripakats popMyIaMu 3aBUCIMOCTH MEXIY
BEJIMUMHAMM.

3HaTh OINpe/IeJIeHUE U CBOWCTBA CTEIEHH C 1IEJIbIM
HoKa3aTesieM; MoJIXO Iy 0 (opMy 3arucu
JICUCTBUTEIIBHBIX YHCEI JJIsI PELICHHS
NPaKTHYECKUX 3a/1a4 ¥ PE/ICTABICHUS JaHHbIX.

Poccutickas
QJICKTPOHHAA HIKOJIa
https://resh.edu.ru/subjec
t/51/10/

Enunas xomnekius LIOP
http://school-
collection.edu.ru/

MNuunuuposanue
00Cyx/IeHuH,
BBICKa3bIBAHUN CBOETO
MHEHWUS, BEIPAOOTKH CBOETO
JIMYHOCTHOI'O OTHOILIEHHUS K
HA3Y9aeMBIM COOBITHSM,
SIBIICHUSM;

ApudmeTnaeckuii
KOpEHb N-O CTENEHHU.
HppaunonanbHeie
YpaBHEHHUS

(18 9)

ApupMeTHaecKuil KOpeHb
HATYpPaJbHOH CTEIICHU U €ro
CBOMCTBa.

[IpeoOpa3oBaHMs YNCIOBBIX
BEIPQKCHUH, COJCPKANIIX CTEIICHU
U KOPHH.

HppanuoHanbHbIe YpaBHCHHS.
OcHOBHBIE METOABI PECIICHUA
HppaMOHAIHHBIX YPaBHEHUH.
PaBHOCHIIBHBIE IEPEXOBI B PEIICHAN
HppaMOHAIHHBIX YPaBHEHUH.
CaoiicTBa 1 rpa K KOpHS N-Oi
CTENeHH KaK (QYHKIIUU 00paTHOM

DopMyIUpPOBaTh, 3aMUCHIBATH B CUMBOJIMYECKOU
(bopMe U UCIIOIBb30BaTh CBOMCTBA KOPHS N-0i
CTENEHH JUIsl TIPeoOpa30BaHuUs BEIPAKCHUI.
HaxonuTs pemenus uppayoHaIbHbIX ypaBHEHUN
C MOMOUIBIO PABHOCHIIBHBIX EPEXOA0B UIU
OCYILECTBIISAS IPOBEPKY KOPHEH.

CrpounTtb rpaduk GyHKIIMH KOPHS N-OH CTETIEHH
Kak 00paTHOM A1 GYHKINHU CTETICHH C
HaTypaJbHbIM IIOKa3aTeJIeM

Poccuiickas
QJICKTPOHHAA HIKOJIa
https://resh.edu.ru/subjec
t/51/10/

Enunas konnexuus [{OP
http://school-
collection.edu.ru/

Bocnuranue yyamuxcs Ha
0011IeUeIIOBEYECKUX
LEHHOCTSIX, (POPMHUPOBAHHUE
OTBETCTBEHHOCTH,
UCTIOJTHUTENILHOCTH,
CaMOCTOSITEIbHOCTH,
PpaboToCIOCOOHOCTH,
BHUMATCIBHOCTU U AP.
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CTETICHH C HATYypaJIbHBIM
MIOKa3aTeseM.

[NoxazarenpHas CreneHb ¢ paMoHaIbHBIM DopMynupoBaTh ONPEICIICHNE CTETICHH C Poccwuiickas BocnmuTaHneoTBETCTBEHHOCT
GbyHKIYSL. MoKazaTeJieM 1 e€ CBOWCTBa. palMOHABHBIM TIOKa3aTeIeM. AJIEKTPOHHAS IIKOJIA H3al0pPY4YEHHOEEIIO,
IMokasaTesbHbIE IMokazaTenpHas QyHKIUS, €€ BhINOIHATE MPeoOpa3oBaHust YMCIOBBIX https://resh.edu.ru/subjec | ysepennoctu B cebe,
YpaBHEHUS cBoiicTBa U rpaduk. Mcrnonp3oBaHue | BBIPAXKCHHUH, COMEPIKAIIUX CTCIICHH C t/51/10/ YMEHUS CIIBIIIATH U CIYLIATh
(10 9) rpaduka QYHKIHMHU JUIsl peIeHHs pauuoHanbHBIM IOKa3arenaeM. Mcnonb3oBath JpYroroy4eHuKa,pearupoBa

ypaBHEHUNI uudpoBbIe pecypchl IS TIOCTPOSHUS rpaduka Enunas xomnekius [JOP | ThHaHEOXXHUIaHHYIO

[oka3zaTebHbIC YPAaBHCHHUS. MoKa3aTeabHOM (QYHKIMU 1 u3ydenus e€ coiicts. | http://school- CHUTYAIIHIO, CICPIKUBATH

OCHOBHBIE METOABI PEILICHUS Haxonuts pemeHus moka3aTeabHbIX YpaBHEHHUH. collection.edu.ru/ SMOIHHN

MIOKa3aTeIbHBIX YPaBHEHHUH.
Jlorapudmudeckast Jlorapugm uncna. Coiicta Haate ompeneneHue jorapudma gucia, Poccuiickas IIpumeHeHreHaypoKenHTepa
(byHKIHA. norapu¢ma. [IpeobpazoBanue JECATHIHOTO ¥ HAaTypaJILHOTO JoTrapudma. JIEKTPOHHAS IIIKOJIA KTUBHBIX(OPMPaOOTHI;
Jlorapudpmudeckue BBIPKCHUI, COAEPIKALIIX Hcnonp30BaTh CBOMCTBA JIOrapr()MOB st https://resh.edu.ru/subjec | OpranuzanuuTBOpUeCKOMHC
ypaBHeHus (20 u) JorapupMBL. mpeoOpa3oBaHus JTOTAPUPMIUECKIX BBIPAKCHHA. t/51/10/ CIIeZIOBATEIILCKOM

Jlorapupmudeckas GpyHkms, eé Crponts rpaduk norapudmMuaeckoil pyHKINM Kak JIeATeIIbHOCTH YJaIuXCsl

cBoiictBa u rpaduk. Mcrnons3oBanue | oOpaTHOM K NOKa3aTeIbHOM U UCIIOIb30BATh Enunas xomnekmus LJOP

rpaduka GYHKIUK TS PeIICHHS CBO¥CTBa JOTapHOMHUICCKON DYHKIIUH ISt http://school-

ypaBHeHnwuii. Jlorapupmuieckre peleHus 3aa. collection.edu.ru/

ypaBHeHHs1. OCHOBHBIE METOJIbI Haxoaute peuienust sorapupMuUIeckux ypaBHEHNH

petenust norapupMUIecKux C MOMOIIBIO PABHOCHIIHHBIX MEPEXO0JI0B UITH

ypaBHeHUU. PaBHOCUIIbHBIE OCYILIECTBIISASI IPOBEPKY KOPHEH.

TIepexo/ibl B PEIICHUN

sorapu()MUUYECKUX yPaBHEHHH.
Tpuronomerpuyeckne CuHyc, KOCHHYC, TAHT€HC U JaBaThb ornpezeneHus CHHyca, KOCUHYca, TanreHca | Poccuiickas Jenats oco3HaHHBII BEIOOD,

BBIPAXKCHHUA U YPAaBHCHUA
(22 4)

KOTaHI'€HC YHCJIOBOTO apryMeHTa
ApKCHUHYC, apKKOCHHYC H
apKTaHTEHC YUCIIOBOTO apryMCHTA.
TpuronoMerpuveckas OKpyKHOCTb,
OTIpPEICIICHHEe TPUTOHOMETPUICCKHIX
(byHKIMI YUCTIOBOTO apryMeHTa.
OCHOBHbIE TPUTOHOMETPUUIECKHUE
¢dhopmyiel. [IpeobpazoBanme
TPUTOHOMETPUYECKUX

Y KOTaHTEHCA YHCIIOBOTO apryMEHTa; a TAKKe
apKCHHYCa, apKKOCHHYCa ¥ apKTaHI'CHCA YUCIIA.
[IpuMeHATh OCHOBHBIC TPUTOHOMETPHYCCKHE
(dhopMyIIBI I TpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKCHHUI.

[TpumensnTh HOPMYIIbI TPUTOHOMETPHH IS
pELICHHUSI OCHOBHBIX THIT TPUI'OHOMETPHIECKUX
YpaBHEHUH.

QJICKTPOHHAA HIKOJIa
https://resh.edu.ru/subjec
t/51/10/

Enunas komnekuus [IOP
http://school-
collection.edu.ru/

YMETb apryMEHTHPOBATh
ero, 6parb
OTBETCTBEHHOCTH 32
pe3ynbTaThl BEIOOpa
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BbIpaxkeHui.Pemenue
TPUTOHOMETPUUECKUX YPaBHEHU.

7 [ocnenoBarensHOCTH [ocnenoBarensHOCTH, CHOCOOBI OneprpoBaTh MOHATHIMU: N10CIEI0BATEILHOCTD, Poccwuiickas [IpuBnedyeHre BHUMaHUS
Y IIPOTPECCHU 3aJIaHusl IOCJIEI0BATEILHOCTEH. CIIOCOOBI 33/1aHKS TOCIIEI0BATEILHOCTEIH; JJIEKTPOHHAS IIIKOJIa yyarmxcst K 00cyxaaeMoit
(10 ) MeTtox MaTeMaTHIeCKON HHAYKIMA. | MOHOTOHHBIC M OTPaHHICHHBIC https://resh.edu.ru/subjec | ua ypoke uadopmarmu;
MOHOTOHHBIE U OTpPaHUYCHHBIC 110CJIEOBATEILHOCTH;, HCCIIEI0BATh t/51/10/ WHUIIMAPOBAaHUE U
MIOCIIEA0BATENILHOCTH. McTopus MIOCJIEI0BATEILHOCTH HA MOHOTOHHOCTD 1 MOJ/ICPIKKa
aHaim3a 0ECKOHEYHO MaJIbIX. OTPaHUYEHHOCTb. Enunas xomnekuus [IOP | mccnegoBaTenbckoi
Apudmernueckast ¥ reomerpudeckas | [omydaTs mpezcTaBieHre 06 OCHOBHBIX HIEIX http://school- JeATETLHOCTH IIKOJIBHAKOB;
nporpeccu. beckoHeYHO aHanu3a OECKOHEYHO MAJIBIX. collection.edu.ru/ AKTHBU3AIHS
yOBIBatoIas reoMeTpuiecKas aBatb onpeenecHue apu(GMETHISCKON U [I03HaBaTEIbHOU
nporpeccusi. CyMMa 6€CKOHEYHO reoMeTpuueckoil nporpeccuu. JlokassiBaTh JIeSTEeNIbHOCTH;
yOBIBaroIIEH reoMeTpUIECKOM CBOMCTBa apu(METUUECKON U TEOMETPHIECKON
nporpeccuu. JInHeHHbll U NIPOTPECCHUH, HAXOIUTb CYMMY WIECHOB IIPOTPECCUH,
9KCIIOHEHIMANIBHBII pocT. Yuco e. a TaKke CyMMY WICHOB OECKOHEYHO yObIBaroLien
DopMyJia CII0KHBIX IPOLIEHTOB. TEOMETPUYECKOM IIPOTPECCUM.
Hcnionp30BaHuEe IPOTPECCHH AT Hcrionp30BaTh Mporpeccuy Uisl peeHus 3aaad
pEILICHUs peabHBIX 3a1aq MIPUKIIATHOTO XapaKTep.
MIPUKIIIHOTO XapakTepa. [TpumensaTh HOpMYITy CIIOKHBIX MTPOIEHTOB IS
peneHust 3aJ1a4 U3 peabHOM MPaKTHKH.
8 HenpepsisHble HenpepsiBHbIE GYHKIIMN U WX OmneprpoBaTh MOHATHAMHU: (QYHKIUS Poccwuiickas AKTHBH3AIHS
¢$yHKINH. cBoiictBa. Touka paspbiBa. HeTpephIBHAsT Ha OTPE3Ke, TOUKa pa3pbiBa JIEKTPOHHAS IIIKOJIA TI03HABATENbHON
IpousBoHast AcumntoTel  rpadukoB GbyHKIMH, acuMOTOTa rpaduka QyHKIUH. https://resh.edu.ru/subjec | mesirenbHOCTH; pUBIICUCHUE
(20 9) ¢byukimid. CoiicTBa (QyHKIHIA [puMeHsATh CBOMCTBa HEMPEPBIBHBIX GyHKIwA mist | t/51/10/ BHHUMAaHUS y4yaluxcs K

HEIPEPBIBHBIX Ha OTpe3ke. MeTox
HHTEPBAJIOB I PELICHUS
HepaBeHCTB. lIpuMeHeHue
CBOICTB

HETPEPHIBHBIX (YHKINN IS
pemenus 3agau. [lepsas u BTOpas
IIPOU3BOJIHBIE

¢ynkn. OnpeneneHue,
reoMeTpUUeCKUi U HU3HIECKUI
CMBICHT TIPOU3BOAHON. YpaBHEHHE
KacaTeIbHOH K rpaduky QyHKITHH.

peleHus 3aaau.

OmnepupoBaTh NOHATHSIMU: TIEpBasi U BTOpas
NpOU3BOJHBIE GYHKIMH; TIOHUMATh (PU3UIECKUIT 1
T€OMETPUUECKUIN CMBICI TPOU3BOHOM;
3alMChIBAaTh YPaBHEHUE KacATEJIbHOM.

Boruncnars npou3BOAHBIE CyMMBI, IPOU3BEACHUS,
YaCTHOTO U CIIOKHOHM (PyHKIWY.

W3yyate npou3BOHBIE 3JIEMEHTAPHBIX (hYHKITHH.
Hcnons3oBaTh reoMeTprUecKUid U (hU3HUECKUN
CMBICJI IPOU3BOJHOM JUI PELICHUs 3a0ay.
[Ipou3BoaHBIE 2TIEMEHTAPHBIX (PYHKITUHA
MTPOU3BEICHNUS, YACTHOTO M KOMIIO3HIINH (DYHKITHIA.

Enunas komnekuus [IOP
http://school-
collection.edu.ru/

[IEHHOCTHOMY aCIIeKTY
H3y4JaeMbIX Ha ypoKax
SIBJICHUH; NPUBIICUYCHUE
BHUMAaHHUS yJaluxcs K
o0OcyxaeMoii Ha ypoke
nH}pOpManuy;

OBUIEE KOJIMYECTBO YACOB - 140

11 knacc



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne Tewma, paznen kypca | [Iporpammuoe copepxanue XapakTepucTruKa e TeIbHOCTH 00YJarOIIIXCS Hcnonbzyembie DOP BocnurarenbHblii
n/n HOTEHIMAaJ IPOTPaMMEI
BOCIHUTaHMS «YpOYHAs
JeSTEIILHOCTB)
1. HUccnenoBanue IIpumeHeHMe MPOU3BOIHOM K Ctpouts rpadpuK KOMIO3HIHWN (PYHKIHHA C MOMOIIBIO Poccuiickas MHunuupoBanue u
¢byHKIIH HCCIEIOBaHNIO (QYHKIIHI Ha 3JIEMEHTAPHOTO MCCIIEAOBAHMUS U CBOMCTB KOMIIO3MIUK. | 3JIEKTPOHHAS IIKOJIA TOJICPIKKa
C MOMOIIIBIO MOHOTOHHOCTb M 3KCTPEMYMBIL. Ctpouts reomMeTpuueckre 00pa3bl ypaBHEHHH H https://resh.edu.ru/subjec | uccnemoBatensckoit
MPOU3BOTHOM Haxoxnenne HanbonbIiero HEpaBEeHCTB Ha KOOPMHATHOW TJIOCKOCTH . t/51/11/ JeATeIbHOCTH
(24 9) HaMMEHBIIIEr0 3HAYCHUs Hcnonb30BaTh NPOU3BOIHYIO JUTS UCCIIEAOBAHNUS 00y4aromuxcs
HENpephIBHOW (QYyHKIMU Ha (yHKIIMM HA MOHOTOHHOCTH U 3KCTPEMYMBI; Enunas xomnekuuns IJOP | B pamkax peanu3anuy MU
OTpe3Ke. HaXOAMTh HaWOOJbIIee U HANMEHBILIEE 3HAUCHHS http://school- WHIMBHYaJIbHBIX 1
[TpumeHeHne MPOU3BOAHON LIS (hyHKIMH HETIPEPBIBHOW Ha OTPEe3Ke; CTPOUTH IpauKu collection.edu.ru/ TPYIIOBBIX
HaXO0X/ICHUS HAWTYUIIEro pemeHns | (yHKIMA Ha OCHOBaHUH NTPOBEIEHHOTO HCCIICTOBAHUS. HCCIIEI0BATEIbCKUX
B NPUKJIAAHBIX 3ajadax, s Hcnonp30BaTh NPOXU3BOIHYIO JUTS HAX0XKICHUS MIPOEKTOB, YTO JACT
OTIpEZICTICHUsI CKOPOCTH H HaWJIy4IIero pereHus B IPUKJIAIHBIX, B TOM YHCIIE o0ydJaromumes
YCKOpPEHHMS TpoIiecca, 3a1laHHOTO COLMATBHO-?KOHOMHYECKHX, 3a/1a9aX, [UIs ONpeIeIeHHs BO3MOXKHOCTH PHOOpeCTH
(hopmynoit unm CKOPOCTH HaBBIK CAMOCTOSTEIEHOTO
rpaduxom.Kommo3uiys GyHKIMHA. | U YCKOpPEHHs npolecca, 3aaHHOTro (hopMyJIon Hith PpeIIeHHUs TeOPETUIECKOMH
I'eomeTpryeckue oOpasbl rpadukom.Ilonyyars npeacraBieHne 0 IPUMEHEHUH npoOJIeMbl, HaBbIK
ypaBHEHHI 1 HEPABEHCTB Ha MPOU3BOJIHOM B Pa3IMYHBIX OTPACISAX 3HAHHM. TEHEPUPOBaHUS U
KOOpPJUHATHOH TUIOCKOCTH. oopmiteHnst COOCTBEHHBIX
HJici, HaBBIK
YBaKHUTEJILHOI'O OTHOLICHUS
K 9Y>KUM UAESM,
o opMIICHHBIM B paboTax
JPYTHX HCCIeI0BaTeNeH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHHS TIEpe]
ayauropueii,
apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEU TOUKHU
3peHusl.
2 ITepBooOpa3zHas u ITepBooOpa3Hasi, OCHOBHOE OnepupoBaTh MOHATHSIMU: TIEpBOOOpa3Has U Poccuiickas AKTHBU3AIAS
HHTErpa CBOMCTBO MEPBOOOPA3HBIX. onpenenéHHbIN nHTErpai. HaxoanTs mepBooOpas3Hbie JJIEKTPOHHAS LIKOJIA [I03HaBaTEJILHON
(12 9) IepBOOOpa3HbIC HIEMEHTAPHBIX DIIEMEHTAPHBIX QYHKIUIA ¥ BBIYUCIATH HHTETPAI 110 https://resh.edu.ru/subjec | mestensHOCTH; IpHUBIICUCHNUE

¢yaxouit. [IpaBuia HaXOXKICHAS
epBOOOPa3HBIX.

WuTerpan. 'eomeTpuueckuii CMbICHT
uHTerpana. Beranciaenue
OIpeIeNIEHHOr0 UHTErpaa 1o
¢dopmyne Herorona — JleiiOnuna.
IIpumenenue uHTErpana amust
HaXO0X/JICHUS IUIOMAEH TIOCKUX

dhopmyne Herotona -Jleiibnuia.

HaxonuTs miomaay miockux Guryp u o0sEMBI Te ¢
MOMOIIIBIO ONIPEICNIEHHOTO HHTETpAaIa.

3HAKOMHTHCS C MATEMATHYECKUM MOJICTUPOBAHUEM Ha
npumepe auhhepeHIUATBHBIX YPABHCHHN.

[ony4ats npecTaBICHUE O 3HAYCHUN BBEACHUS
MOHSATHUS UHTETPaja B Pa3BUTUU MaTEMATHKU.

t/51/11/

Enunas konnexuus [{OP
http://school-
collection.edu.ru/

BHUMAaHHUS YUAIIXCS K
LEHHOCTHOMY aCIIeKTy
H3yvaeMbIX Ha ypOKax
SIBJICHHH; TPHBJICUYCHUC
BHUMAaHUsI yJaIInuxcs K
00CyX/1aeMOl Ha ypOKe
nHpopManuy;
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duryp 1 00bEMOB TEOMETPUIECKUX
Tell.

IIpumeps! penienuit
muddepeHInaNbHBIX YpaBHEHUI.
Maremarnyeckoe MOJETMPOBAHNE
peaNbHBIX IPOLIECCOB C TOMOIIBIO
JuddepeHnnanbHbIX YpaBHEHUI.

I'padukn
TPUTOHOMETPHYECK
X QyHKIAH.
TpuroHoMeTpuyecK
Ue HepaBeHCTBA

(16 9)

Tpuronomerpuyeckue QyHKINH,
UX CBOWCTBA M TPa(HKH.

OT160p KOpHEH
TPUTOHOMETPHYECKUX YPaBHEHHUH C
HOMOIIBIO TPHTOHOMETPUIECKOI
OKPY>KHOCTH.

Perenne TpUrOHOMETPUYECKHX

Hcnonb3oBaTh HU(POBBIE peCypChl ISl TIOCTPOSHUS
rpaIKOB TPUTOHOMETPUYECKUX (PYHKINU U U3YUICHUS
UX CBOHCTB.Pemars TpUroHoMeTpuuecKue ypaBHEHUS U
OCYIIECTBIIATH 0TOOP KOPHEH € ITOMOIIBIO
TPUTOHOMETPUUECKOH OKpy>kKHOCTH.IIprMEeHATH
(hopMyIIBI TPUTOHOMETPHH IS PEIICHNSI OCHOBHBIX
THUIIOB TPUTOHOMETPUUECKHIX HepaBeHCTB. Mconp30BaTh

Poccutickas
QJIEKTPOHHASA IIKOJIa
https://resh.edu.ru/subjec
t/51/11/

Enunas xomnekius LIOP
http://school-

Wuunuuposanue u
MOJIIePIKKa
HUCCIEI0OBATEILCKON
JEATEILHOCTH
oOyJarormuxcs

B paMKax peaau3alii UMU
WHIUBUYAIbHBIX U

HEPaBCHCTB. IUPPOBBIC PECYPCHI IS TOCTPOCHUS M UCCIICIOBAHHS collection.edu.ru/ TPYIIOBBIX
rpaduKoB (O yHKITHIA. WCCIIEeIOBATENbCKUX
IPOEKTOB.
WppanuonaneHsle, OCHOBHBIE METO/IbI PELICHUS IIpuMeHsTh CBOMCTBA IIOKA3ATEIBHON U Poccuiickas IIpuBneuenue BHUMaHMs
MoKa3aTeIbHbIC U MOKa3aTeIbHBIX U norapu(pMU4YecKoi GYHKIHN K PEILICHUIO 3JIeKTPOHHAs IIKOJIa yyanmxcst K 00cyxaaemMoit
norapuMuYecKre | JorapuMUICCKHX HEPABCHCTB. MOKA3aTeIbHBIX U JIOTAPU(PMUICCKUX HEPABCHCTB. https://resh.edu.ru/subjec | ua ypoke urdopmarmu;
HEpPaBEHCTBA OCHOBHBIE METOIBI PEIIEHUS O060CHOBaTh PABHOCHIILHOCTh MEPEXO/IOB. t/51/11/ WHULIUMPOBAHUE U
(24 9) MPPAIOHATIBHBIX HEPABEHCTB. PemaTs npparrionaabHble 1 KOMOMHUPOBAHHBIE TIOJI/IepIKKa
I'padraeckre MeTOBI pelIeHNS HEpaBEHCTBA, C TIOMOIIbI0 PABHOCHIIBHBIX TIEPEXO0/I0B. Enunas xomnexuns LIOP | uccnenoBarensckoit
MPPAIOHATBHBIX, TIOKa3aTeNbHbIX | Mcrmonp3oBaTh rpaduueckie METoIbI M CBOICTBA http://school- JIeATEeIIbHOCTH IIKOJIbHUKOB;
1 Jorapu()MHYECKHX YpaBHEHUH M | BXOJSIIUX B ypaBHEHHE WM HepaBeHcTBO GyHKumit 1st | collection.edu.ru/ BOCITUTaHHE
HEpaBEHCTB. pemnIeHus 3aaad. 9KOJIOTUYECKOTO U
T'YMaHHUCTHYECKOTO
MBIIUICHHS; aKTHBU3ALHS
[I03HABaTEIILHON
JIeSITETIbHOCTH;
KomnnekcHele KomnnekcHele uncia. Kommnekcusie uyncna. Anredpanyeckas 1 Poccuiickas AKTHBU3AIHA
qucna Anrebpamnyeckas u TPUTOHOMETpHUYECKas (POPMBI 3aIHCH KOMILIEKCHOTO ANEKTPOHHAS IMIKOIa MIO03HABATEIFHON
(10 u) TPUTOHOMETPUYECKAsT (POPMBI qucIa. https://resh.edu.ru/subjec | mesrenbHOCTH; IpUBICUEHKE

3aIIMCH KOMIUIEKCHOT'O YHCJIA.
Apudmernueckue onepammu ¢
KOMILUTIEKCHBIMH YHCIIAMH.
N3006pakeHre KOMILICKCHBIX YHCEI
Ha KOOPIMHATHOH IIOCKOCTH.
®opmyna Myaspa. Kopau n-oit
CTEIEHH U3 KOMILJIEKCHOIO YKCJIa.
[IpumeHeHe KOMITJICKCHBIX YHCENT
JUTSI penieHnst QU3NIECKUX 1
TEOMETPUYECKHX 3a71a4

ApupmeTHyecKre onepannun ¢ KOMIUIEKCHBIMHI
grciaaMu. M300pakeHne KOMIUICKCHBIX YHCEN Ha
KOOPAMHATHOM MIOCKOCTH.

OnepupoBaTh NOHATUSAMU: KOMIUIEKCHOE YUCIIO U
MHO€ECTBO KOMIUIEKCHBIX UHCEIL.

[TpeacTaBisATh KOMIUIEKCHBIE YMCTIa B AJIreOpanyecKoi
U TpUrOHOMETpUUIecKoil hopme. BrimonHsaTs
apu(MeTHIECKUE OTIePANN C HUMH.

N300paxkaTh KOMIIEKCHBIC YUCJIa HA KOOPAWMHATHOM
miockocTH. [IpumensaTs popmyny MyaBpa u monydarh
MIPEJCTAaBICHNE O KOPHIX N-OH CTETICHH W3

t/51/11/

Enunas konnexuus [{OP
http://school-
collection.edu.ru/

BHUMAaHHUS YUAITHXCS K
LEHHOCTHOMY aCIIeKTy
H3yvaeMbIX Ha YpOKax
SIBJICHHH; TPHBJICUYCHUE
BHHMAaHUsI y4aIInuxcs K
o0cyx1aeMoi Ha ypoke
nHpopManuy;
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KOMILUIEKCHOTO YKCJia. 3HAKOMUTBCS C nmpuMepaMu
MPUMCHCHUA KOMINJICKCHBIX YHUCECIT IJIs1 pEIICHU
T'COMCTPHUUICCKUX U (1)I/ISI/I‘I€CKI/IX 3ajJad4.

HarypanbHble u
LeJIbIE YHCIA

HatypanbHble u niensle uucna.
[IpuMeHeHMEe TPU3HAKOB

OHepI/IpOBaTL MOHATHUAMU: HATYpAJIbHOEC U 1I€JI0€ YUCJIO,
MHOKECTBO HAaTypaJbHBIX W LECJIbIX YUCECII.

Poccuiickas
9JIEKTPOHHAS LIKOJIA

[IpuBnecueHe BHUMAHHUS
y4amuxcs K 00cyxnaeMoin

(10 v) JenuMoctH nensix yncen, HOJ u Hcnonb30BaTh NPU3HAKK ICITUMOCTH LIEJbIX YHCEIT; https://resh.edu.ru/subjec | ua ypoke undopmarmu;
HOK, ocTarkoB no Moayto, octatku 1o moayiro; HOJl u HOK natypasnpHbix uncen; | t/51/11/ MHHIMMPOBAHUE U
anroput™a EBkimna anst petuenust | anroput EBkimna juist pemenus 3aaay. HOJIepKKa
3aJa4 B [EJbIX YHCIIaX. 3amuceIBaTh HATypalbHbIC YNCIIA B PA3THIHBIX Enunas xomnexuns LJOP | uccnenoBarensckoit

MMO3ULMOHHBIX CUCTEMAaX CUHCICHUS. http://school- JIEATENBHOCTH IKOIBHHUKOB;
collection.edu.ru/ BOCIIMTaHHUE
9KOJIOTUYECKOTO U
T'YMaHHUCTHYECKOTO
MBIIIJICHUS; aKTHBH3ALHS
TI03HABATENILHOU
JIeSITeTbHOCTH;

CucteMsl CucrteMa U COBOKYITHOCTb OnepupoBaTh NOHATHAMU: CHCTEMa U COBOKYITHOCTh Poccuiickas AKTUBH3AIHA

palMoHAIbHBIX, ypaBHeHUN.PaBHOCHIIBHBIE YpaBHEHUH U HEPABEHCTB; PEIlIEHHE CUCTEMBI MIIH 3JIeKTPOHHAS IIKOJIa MI03HaBaTENbHON

HPPAIHOHATBHBIX CHCTEMBI U CHCTEMBI-CIIC/ICTBHSL. COBOKYITHOCTH; PaBHOCHIIBHBIC CHCTEMBI M CHCTEMBI- https://resh.edu.ru/subjec | mestensHOCTH; IPHUBIICUCHHUE

MoKa3aTeJbHbIX U OCHOBHBIE METOIBI PEIICHUS CJIEJICTBUS . t/51/11/ BHUMAaHUS yYaIIUXCS K

JIOTapU(PMHUUYECKHX | CHCTEM U COBOKYITHOCTEH HaxonuTs penieHus CUCTEM M COBOKYITHOCTEH IETIBIX [IEHHOCTHOMY aCIIeKTY

ypaBHEHHH panMoHAIBHBIX, UPPALMOHATBHBIX, | PalMOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTEIbHBIX 1 Enunas xomnexuns LJOP | m3ydaembIx Ha ypokax

(12 9) MOKA3aTeIbHBIX 1 norapu(MHUIECKUX ypaBHECHUH 1 HEPABEHCTB. http://school- SIBJICHUI; TIPUBIICUCHNE
Jorapu(pMUIECKUX YpaBHEHUH. [TpuMeHsATh CHUCTEMBI ypaBHEHHH K pelleHnIo TekcToBbix | collection.edu.ru/ BHUMAaHHS yJaluxcs K
[IpumMeneHne ypaBHEHUH, CHCTEM M | 3a7]a4 U3 Pa3IMIHbBIX 00JIACTEH 3HAHWI U peaTbHON o0cyx/TaeMol Ha ypoOKe
HEPaBEHCTB K PEIICHHIO JKM3HU; HHTEPIPETUPOBATH MOTYUYEHHBIE PEIICHHUSI. nHpOpManny;
MaTeMaTHYeCKHX 3a7a4 1 3a/1ad 13 | Vcronb3oBaTh 1u(poBbIe pecypchl.

Pa3NUYHBIX o0sacTel HAYKU U
peanbHOM KU3HU, HHTepIpeTanus
MOJIyYeHHBIX PE3yIbTaTOB.
3amaun PanmonaneHeIe, HppaliioHanbHele, | BeiOupats criocod penieHns pannoHaIbHBIX, Poccuiickas MNuunuuposaHue u

¢ mapametrpamu (16

4)

MOKa3aTeIbHbIe, JTIoTapu(hMUIecKre
U TPUTOHOMETPHYECKHE
ypaBHEHHS, HEPABEHCTBA U
CHCTEMBI C NTapaMeTPaMH.
ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MoJiesel
peanbHbIX CUTYalUH C TOMOIIBIO
YpaBHEHHH, CHCTEM YPaBHEHUH U
HEpPaBEHCTB C MapaMeTpaMu.

HppanoOHAJIBHBIX, IIOKA3aTENBHBIX, JTOTapH(YMUIECKUX U
TPUTOHOMETPHUYIECKUX YpaBHEHHH U HEPABECHCTB,
COJIEpIKAINX MOIYJIH U TTapaMeTpHI.

[TpumensTh rpaduyecKre U aHATUTUIECKHE METOBI JIs
pellleHys ypaBHEHUN U HEPAaBEHCTB C apaMeTpaMH, a
TaKKe MCclieloBaHne GYHKIMIA METOIaMHU
MaTEMaTHUYECKOTO aHaJIN3a.

CTpouts 1 McCae0BaTh MATEMaTUUECKUE MOJIENN
peanbHbIX CUTyalluii C MOMOIBIO YPaBHEHHH,
HEPABEHCTB U CHCTEM C MApaMETPAMH.

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/subjec
t/51/11/

Enunas konnexuus [{OP
http://school-
collection.edu.ru/

MOJICPIKKA
HCCJIEIOBATEIBCKON
JeSITEBHOCTH
00yJaroIuxcs

B paMKax pearu3aiid MU
WHIWBHAIYATBHBIX U
TPYIIIIOBBIX
HCCIICIOBATEIBCKUX
MPOEKTOB, YTO JaCT
oOydJaromuMcst
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9 IToBTOpEHUE,
0006m1eHueE,
cUCTEMaTH3aLns
3HAHUMN

(16 u)

OCHOBHBIC TIOHSTHS X METOIBI
Kypca, 0000IIeHUE 1
CHCTEMAaTH3aIUsI 3HAHUIA.

MozenupoBath peanbHbIE CUTYAINN Ha SI3BIKE aareOpsl,
COCTAaBJIATh BBIPAKEHHSI, YypaBHEHUsI, HEPABEHCTBA U X
CUCTEMBI N0 YCIIOBHIO 3a7auH, UCCIENA0BATh
MOCTPOCHHBIE MOJIENIU C UCIOJIb30BAHUEM alIapaTa
anreOpsl, UHTEPIIPETHPOBATH MOJTYYSHHBIN pe3yJIbTar.
[TpumeHsTh GYHKIMU IS MOACIUPOBAHUS U
HCCIICI0BaHUS PEaIbHBIX MPOLIECCOB.

PemmaTs npukiagHble 3aJa49K, B TOM YHCIIE COLUATBHO-
HKOHOMHYECKOTO U (PU3NIECKOro Xapakrepa,
CpeACTBaMH aireOpbl 1 MaTEMaTHIECKOTO aHAIIN3A.

Poccuiickas
QJICKTPOHHAA HIKOJIa
https://resh.edu.ru/subjec
t/51/11/

Enunas konnekuus [{OP
http://school-
collection.edu.ru/

BO3MOXHOCTb TIPUOOPECTH
HaBBIK CAMOCTOSATENBHOTO
pelIeHus TeOPETUIECKOM
MPOOJIEMBI, HABBIK
TEHEPUPOBAHUS U
odopmiteHnst coOOCTBEHHBIX
HUACH, HaBBIK
YBaXXUTEIBHOTO OTHOLIEHUS
K 4y’KUM UJAESM,

o opMIICHHBIM B paboTax
JIpYrUX UCClIe0BaTENEH,
HABBIK ITyOJIHIHOTO
BBICTYIIJICHUS TIEpea
ayJIUTOpUEH,
apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEH TOUKU
3peHMsL.

OBUIEE KOJIMYECTBO YACOB - 140
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Pabouas mporpamma yue6HOro Kypea «I eomerpusi».

[NosicHuTenbHAS 3amUCKa.

I'eomeTpust siBiIsIETCS OJJHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHEro 00Iero 00pa3oBaHusi, Tak Kak 00eCIie4rBaeT BO3MOKHOCTb U3Y4EHHS JUCLIUILIMH €CTECTBEHHO-HAYYHOH
HaIpaBJIeHHOCTH M PEIMETOB I'YMaHUTAPHOTO IUKIA. [I0CKONIBKY JIOrHuecKoe MBIIIICHUE, (POPMUPYEMOE MTPH U3YUEHHH 00YUYarOIUMUCS TOHITUHHBIX OCHOB T€OMETPHH, TIPH
JIOKa3aTENbCTBE TEOPEM U IMTOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKACHUN NPH PELICHUH TeOMETPHYECKHX 3a/]a4, YMEHHE BBIIBUTATh U ONIPOBEPIaTh TMIIOTE3bl HEMOCPEACTBEHHO
HCTIONB3YIOTCS IIPH PELICHUH 33139 €CTECTBEHHO-HAYIHOTO IIUKJIA, B YACTHOCTU (PU3NIECKUX 3a1ad.

Lens ocBoeHNMS MpOrpaMMbl yaeOHOTO Kypca «[ eomeTpus» Ha yriryOI€HHOM ypOBHE — Pa3BUTHE MHANBUAYAIBHBIX CIOCOOHOCTEH 00YJAIOIINXCS TP U3YIEHUH T€OMETPHH, KaK
COCTaBIIIIONICH MpeaMeTHON obmacTn «MaTtemaTnka 1 HHPOpPMATHKay depe3 oOecredeHrne BOZMOKHOCTH IIPHOOPETEHUS B UCTIONB30BaHIS 00JIee TIIyOOKHNX TeOMETPHUYSCKUX 3HAHUNA 1
JEeUCTBHH, CIEIU(DUIHBIX TEOMETPUH, M HEOOXOAUMBIX IS YCTIEIITHOTO MPO(ECCHOHAIbHOTO 00pa30BaHMs, CBI3aHHOTO C UCTIOIb30BAHIEM MAaTEMaTHKU.

[IpropuTteTHBIME 3a1a4aMH Kypca FT€OMETPHH Ha yriIyOJIEHHOM ypOBHE, PAaCIIMPSIONIMMI 1 YCHIMBAIOIINMH Kypc 6a30BOTO YPOBHSI, SBISIOTCSL:

pacImpeHne IPeICTaBICHHUS O TEOMETPHH KaK YaCTH MUPOBOH KyIbTyphl 1 (POPMUPOBAHUE OCO3HAHHS B3aUMOCBSI3H T€OMETPHH C OKPYXKAIOIINM MUPOM;

q)OpMI/IpOBaHI/Ie MPEACTABJICHUSA O MPOCTPAHCTBCHHBIX (bI/Il"yan KaK 0 BaXKHEHIIINX MaTeMaTHUYECCKUX MOACIAX, MMO3BOJIAIOIINX OMMCBIBATE U U3YUaTh PAa3HBIC ABJICHUA OKPYKAIOLICTO
MHpa, 3HaHUE MOHATUHHOTO annapara no paszaeiny «CTepeoMeTpus» NIKOJIBHOTO Kypca FeOMETPHUH;

(hopMHpOBaHUE yMEHHMS BIIa/IETh OCHOBHBIMH HOHSTHSIMH O IPOCTPAHCTBEHHBIX (PUTYpax U MX OCHOBHBIMHM CBOWCTBaMH, 3HAHUE TeOpeM, (JOPMYJI U YMEHHUE UX MPUMEHSATh, YMEHHS
J0Ka3bIBaTh TCOPEMbI U HAXOAUTH HCCTAHIAPTHBIC CHOCO6I)I peuICHuA 3a1a4;

q)OpMI/IpOBaHI/Ie YMEHUA paClio3HaBaTh Ha YEPTEIKAX, MOJCJIAX U B pCaJIbHOM MUPE MHOT'OTPAaHHUKHU U TEJIa BpallICHUA, KOHCTPYUPOBATh T€OMETP MUCCKUE MOICIIN,

(hopMHpoBaHUE NOHMMaHHSI BO3MOKHOCTH aKCHOMATHYECKOTO MTOCTPOCHHUS MAaTEMAaTHUECKUX TEOpHi, HOpMHUPOBaHNE TOHUMAHUSI POJIM aKCUOMATUKH ITPU IIPOBEICHUN PacCyKICHHH;
(hopMHpOBaHNE YMEHHS BIIaIETh METOJJaMH JI0KA3aTEIbCTB M AITOPUTMOB PELICHHS, YMECHHUS X NIPUMEHSTh, IPOBOJUTH JI0KAa3aTEIbHBIEC PACCYKACHUS B XO/I€ PEIICHUS
CTEpPEOMETPHUECKHX 3a/1a4 U 3a/1a4d C NPAaKTHYECKUM coJiepKaHieM, (POPMHUPOBAHUE IIPEACTABICHNS O HEOOXOJUMOCTH JOKA3aTeIbCTB P 000CHOBAaHMH MAaTEMaTHIECKUX
YTBEPKIACHHH U POIIM AKCHOMATHKH B TIPOBEICHHUH JISyKTUBHBIX PaCcCyKACHHH;

pa3BHUTHE ¥ COBEPUICHCTBOBAHNE MHTEIUIEKTYaIbHBIX M TBOPUECKHX CHOCOOHOCTEH 00ydatonuxcs, M03HaBaTeIbHOW aKTHBHOCTH, HCCIIE/I0BATENIbCKUX YMEHHUH, KpUTHUIHOCTH
MBIIIIEHNS, HHTEpPeca K N3yYSHUI0 TeOMETPHH;

(hopmupoBaHre QYHKIIMOHAIBHOW I'PaMOTHOCTH, PEIEBAHTHON T'€OMETPUH: YMEHHS PACIIO3HABATH MPOSIBICHHUS T€OMETPHUECKUX MOHATHH, 00bEKTOB U 3aKOHOMEPHOCTEH B PeaTbHBIX
JKU3HCHHBIX CUTYalludX U IIPU U3YUCHUUN APYTUX y‘le6HLIX peAMETOB, IMTPOABICHUA 3aBUCUMOCTEH B SaKOHOMepHOCTef/'I, MOJACIMPOBAHUA PCATBHBIX CPITyaHPIﬁ, HCCJIICA0OBAaHUA
TMMOCTPOCHHBIX Moz[eneﬁ, HUHTEPpHPETALIUU TOJYYECHHBIX PE3YJILTATOB.

OCHOBHBIMH COZIEPKaTEIBHBIMU JTHHUAMH Kypca «I eomerpumn» B 10-11 knaccax sBnstorcs: «IIpsMbie 1 IIIOCKOCTH B IPOCTPAHCTBE», « MHOTOTpaHHUKNY, «Tena BpameHus»,
«BexTopbl U KOOpAUHATHI B IIPOCTPAHCTBEY, «J|BUIKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBanHoe B DeiepaibHOM rocyJapcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEJHEro o0IIero oopa3oBaHus TpPeOOBAHNE KYMETh OIIEPUPOBATH MOHATHIMMNY, PEJIEBAHTHBIX
reoMeTpun Ha yriryonéHHoM ypoBHe o0ydeHus B 10—11 kimaccax, OTHOCHTCS] KO BCEM COJIep KaTeIbHBIM JIMHUAM y4eOHOTo Kypca, a QOpMHUPOBaHNE JIOTHIECKUX YMEHUH
pacnpenenseTcs He TOJIBKO MO COAEpKaTeNIbHBIM JIMHUAM, HO U 110 roam o0y4enust. Coneprkanne o0pa3oBaHuUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yIbTaTaM OCBOSHHs paboueit
HPOTPaMMBI, pacrpeeIEHHBIM 110 ToJ1aM 00y4eHHs, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPHHIIUITHAILHBIM BOIIPOCaM O Oydaronuecst 00paiaimch
HEO/IHOKPATHO. DTO MO3BOJISIET OPraHN30BaTh OBJIAJICHUE TEOMETPUIECKUMH TTIOHATHSIMU M HABBIKAMH TTOCJIEA0BATENBHO U MTOCTYIATENBHO, C COOJII0IEHIEM ITPHHIIMIIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYATh B OOIYIO CHCTEMY F'€OMETPHUUYECKHX MPEACTaBICHUI 00yYalonIuXcsl, pacIupsist U yriayossis e€, o0pa3ys IpOYHbIE MHOXKECTBEHHbIE
CBSI3ML.

[epexo/ kK N3yYSHUIO FEOMETPUH Ha yriTyOIEHHOM yPOBHE MO3BOJISIET:

co37aTh yCIoBus Ais AuddepeHnnanuu o0ydeHus, MOCTPOSHISI HHIUBUIYaIbHBIX 00pa30BaTeIbHBIX MPOTPAMM, 00ECTICUUTh YIIy0IEHHOE N3yUueHIEe TE€OMETPUH KaK COCTaBIISIONIEH
yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH 00YJaIOMHKXCS K MIPOJOIDKCHUIO H3yUSHHSI MaTeMaTHKH ¢ y4ETOM BBIOOpa Oyaymieit mpodeccnn, obecrieunBas IpeeMCTBEHHOCTh MKy OOIINM H PO ECCHOHATHHBIM
obpazoBaHHEM.

OO6miee yrciio 4acoB T u3ydeHus yaeOHoro kypca «I'eomerpus» Ha yriydneHHoM ypoBHe: 204 gaca: B 10 kmacce - 102 gaca (3 gaca B Henemo), B 11 ximacce - 102 gaca (3 gaca B
HEJIETI0);

Conepxxanue o0yuenus B 10 kiacce.



[IpsiMble 1 IIOCKOCTH B IPOCTPAHCTBE.

OcHOBHBIE TIOHATHSI cTepeoMeTpur. Touka, npsiMasi, IFIOCKOCTb, IPOCTPaHCTBO. [IoHATHE 00 aKCHOMATHYEeCKOM IIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEP €OMETPHH U CIIE/ICTBHS U3
HUX.

B3aumHOe pacnonoxkeHue NPsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, IIapajlIebHble U CKpeluBatonecs npsamele. [Ipu3Haku ckpenysaromuxcs npsaMbix. IlapainenabHOCTh IPsMBIX
U IUIOCKOCTEU B IIPOCTPAHCTBE: NapaJlIC/IbHBIC NIPSMBIE

B IIPOCTPAHCTBE, MAaPAIIIETBHOCTh TPEX NPSAMBIX, MAPAIIEIBHOCTD MPAMOHN U IUIOCKOCTH. [lapamiensHoe 1 NeHTpaIbHOE IPOEKTHPOBaHKE, H300paxkenue ¢puryp. OCHOBHBIE CBOICTBa
MapaJuIeNIbHOTO MIPOEKTUPOBaHMsL. M300paxenue (Guryp B mapayuiesibHOM MPOESKIUH. YTIIBI C COHANPABICHHBIMI CTOPOHAMH, YTOJI MEXIY NPSIMBIMHU B IIPOCTpaHCTBE. [lapamiensHocTh
IUIOCKOCTEH: TapajuieNibHbIE TNIOCKOCTH, CBOIMCTBA MapaJlIeNbHBIX IOCKOCTEH. [IpocTeiimie npocTpaHCTBEHHBIE (UIYPBI Ha INIOCKOCTH: TETPAdAp, HapauleNeHIIe ], TOCTPOSHHE
CEUCHHIA.

IleprneHANKYIAPHOCTD MPAMOI U TNIOCKOCTH: NEPHNEHINKYIIIPHBIE IPSAMBIE B IPOCTPAHCTBE, MPSMBIE MapajlIeNIbHbIE ¥ MEPIEHANKYIIIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHANKYISIPHOCTU MPSIMOH M TNTOCKOCTH, TEOPEMa O MPAMON NMEPHEHANKYIJIPHON MIocKocTH. OpTOroHaIbHOE MPOEKTHpOBaHHe. [IepneHANKyYIAp U HAaKJIOHHBIC: PACCTOSIHAE OT
TOYKH 10 IUIOCKOCTH, PACCTOSIHHE OT MPSMOM JIO TIIOCKOCTH, MPOEKIMs (PUIYpPhI Ha TIOCKOCTh. [lepreHaAnKyIIpHOCTD IIIOCKOCTEH: IPU3HAK I ePIICHIUKYIIIPHOCTH BYX IIOCKOCTEH.
Teopema o TpEX MepreHIuKysapax.

VYIIIBI B IPOCTPAHCTBE: YTOJI MEXKAY NPSAMOH U IIIOCKOCTBIO, IBYTPAHHBIN YOI, TMHEHHBIN yro AByrpaHHoro yria. TpéXrpaHHbIi 1 MHOTOTpaHHbIe yIibl. CBOWCTBA MIIOCKUX YTJIOB
MHOT'OT'paHHOTO yria. CBOICTBa INIOCKUX U ABYI'PAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO yIJIa.

MHororpaHHuKu.

Buapl MHOTOTpaHHHKOB, pa3BEPTKA MHOTOTpaHHMKA. [Ipr3Ma: n-yronapHas npu3Ma, psMasi 1 HAaKIIOHHAs! TPU3MBbI, OOKOBas M MOJTHAS TOBEPXHOCTh NMpH3MEIL. [lapamnenenunen,
TPSAMOYTONBHBIN MapallieNieuIIe ] ¥ ero cBoiicTBa. KpaTuaiimue myT Ha MOBEPXHOCTH MHOTOTpaHHUKa. Teopema Ditnepa. [IpoctpancTBenHas Teopema [Iugaropa. [MTupamuna: n-
yroJjbHas MUpaMHIA, IPaBUIbHAs U ycedEHHas nupaMuabl. CBoiicTBa pédep 1 OOKOBBIX I'paHel MpaBWIbHON nupamMubsl. [IpaBiUIbHbIE MHOTOTPAaHHHUKH: TIPaBHIIbHAS MIPU3Ma U
NpaBWIbHAS TMPaMK/a, TIPaBUIIbHAS TPEYroJIbHas TUpaMUAa ¥ MPAaBUIBHBIA TeTpasap, Ky0. [IpencraBienne o mpaBUIbHEIX MHOTOTPAHHHUKAX: OKTAadAP, AOAEKadIp U UKOCAdIP.
Beruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, IuaroHaid, yrisl. I1nomans 60KOBO MOBEPXHOCTH 1 TIOJIHOM IMOBEPXHOCTH NMPSIMON MPU3MBI, TUIOIIAAb OCHOBAaHMH, TEOpEMa O
60KOBOI TTOBEPXHOCTH MPAMOI1 pu3Msl. [1nomaas 60Kk0BOM MOBEPXHOCTH U TIOBEPXHOCTH MPABUIIBHON MUPAaMUIbI, TEOPEMA O TUIOMAAN YCEUEHHON MUPAMUIBL.

CumMeTpHs B IPOCTPAHCTBE. DIIEMEHTHl CHMMETPHH MPAaBUIBHBIX MHOTOTPaHHUKOB. CUMMETpHS B ITPABUIIBHOM MHOTOTPAHHHUKE: CHMMETPHS NapajuleNienuneia, CHMMETPHS
MPaBUJIBHBIX TIPU3M, CHMMETPHS IIPABUIBHOM MUPaMUIBL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE.

ITonsTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IPOTUBOIIOIOAKHO HAIIPABJIECHHBIE BEKTOPLI. PaBeHCTBO
BEKTOPOB. JIeHCTBHA C BEKTOPAMH: CIIOKEHHE U BBIYUTAaHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha unciio. CBoiicTBa crnoxeHus BeKTopoB. CBoHCTBa
YMHO>KEHUS BEKTOpa Ha yrcio. [IonsTHe KoMITIaHapHbIe BEKTOPHIL. [Ipu3Hak KoMIIaHapHOCTH TPEX BEKTOPOB. [IpaBuiio napannenenunena. Teopema o pa3nokeHHH BEKTOpaA 10 TPEM
HEKOMILTaHapHBIM BekTopaM. [IpsMoyronbHas cuctemMa KoopArHAT B ipocTpancTBe. KoopauHaTe! BekTopa. CBsI3b MEXAy KOOPAMHATAMHU BEKTOPA U KOOPAUHATAMH TOUYEK. YTOI
Mexay BekTopamu. CKalsipHOE IPOU3BEICHIE BEKTOPOB.

Conepxanue o0yuenus B 11 kiacce.

Tena BpalieHusl.

TTonsTHS: UIMHAPUYIECKAs TOBEPXHOCTh, KOHMYECKask TOBEPXHOCTH, chepruieckast TOBEPXHOCTh, 00pasyloliie moBepxHocTel. Tena BpaleHus: MUIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, mwap. BzanmHoe pacronoxenue chepsl U INIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M300paxkeHue Ten BpalleHus Ha II0CKOCTH. Pa3BEpTKa MIIMHAPA U KOHYCA.
Cummerpust chepsl 1 mapa.

O06béM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00BEME MPSIMOYTOJIBLHOTO MapaliesienuIeaa u ciueacTBus u3 He€. OOBEM NpsMOi 1 HAKITIOHHON TPU3MBI, ITUIHHIIPA,
mUpaMuIel 1 KoHyca. OO0BEM I1apa M mapoBOTO CETMEHTA.

KomOuHaruu ten BpalieHus 1 MHOrorpaHHuKoB. [1pu3ma, BimcanHast B IMIIMH/IP, ONMCAaHHas OKoJlo IiiuHApa. Ilepeceuenne cepsl U mapa ¢ miockoctsio. Kacanue mapa u ceps
I0CKOCThI0. [ToHsTHE MHOTOTpaHHMKA, OIIMCAHHOTO OKOJIO chepbl, cepbl, BIMCAaHHONH B MHOTOTPAHHHK WIIU TEJIO BPAIICHHS.

[Tnomans MoBEpXHOCTH LWIIMHIPA, KOHYCAa, Miommans chepsl u e€ yacreil. [logobue B mpocTpanctse. OTHOIIEHHE 00BEMOB, IIIOMIAIEH TOBEPXHOCTEH MOJOOHBIX (GuUryp.
[IpeoGpazoBanue noxobust, romoreTHsi. PerieHue 3a1a4 Ha MIIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPHUYECKUX METO/IOB.



HOCTpOCHI/Ie CeueHHUN MHOTOIPpaHHUKOB U TCJI BpallICHUA: CCYCHUA HWINHAPA (napannenLHo U NICPHOCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa (napannenbﬂoe OCHOBAHUIO U IPOXOAAIICE
qepes BepHII/IHy), CCUCHMA 1apa, METOAbI ITOCTPOCHUSA CEUCHMI: METOI CJICA0B, METO BHYTPCHHCTO IPOCKTUPOBAHUA, METO IEPECHOCA ce1<y111e171 IIJIOCKOCTH.

BexTopsl ¥ KOOPIUHATEI B IPOCTPAHCTBE.
Bexrtops! B mpocTpancTBe. Onepanuu HaJ BeKTopaMu. BekTopHOe yMHOXKeHHe BeKTOpOB. CBONCTBA BEKTOPHOTO yMHOKeHHs. [IpsaMoyronbHas cucTeMa KOOpIUHAT B IPOCTPAHCTBE.
KoopaunaTts! BekTopa. Pa3noxxenue Bekropa mo 6aszncy. KoopamHaTHO-BEKTOPHBIN METOI IIPH PEIICHNH T€OMETPHUYECKUX 3a1a4.

JIBrKeHMs B IPOCTPAHCTBE.
JBwxenns npoctpanctsa. OtoOpakeHus. J[BmkeHus 1 paBeHcTBO (uryp. OOmue cBoiicTBa IBIKEHIN. BBl MBIKEHMI: TapauIeIbHBIN IepeHOC, IICHTPaIbHAs CHMMETPHS,
3epKalbHas CHMMETPHS, IIOBOPOT BOKPYT mpsimMoii. [IpeoOpazoBanus momodus. [Ipsmas u cdepa Ditnepa.

[IpeaMeTHBIE pe3yNbTaThl IO OTIEIBHBIM TeMaM ydeOHoro kypca «I'eomerpusi». K xoniy 10 knacca oOyvaromuiicss HayquTcs:

CcBOOOJTHO OIIEPUPOBATH OCHOBHBIMH MOHATUSAMH CTEPEOMETPUH NP PEIICHUU 3a7a4 U IPOBEACHUN MaTeMaTHUECKUX PacCy K ICHHH;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CJICACTBUSA U3 HUX NPU PELICHUN T'eOMETPUIECKHX 3a/1a4;

KJI1acCHU(UIMPOBATh B3aHMHOE PacIiojOKEHHE MPSIMBIX B IPOCTPAHCTBE, INIOCKOCTEH B MPOCTPAHCTBE, MIPSMBIX U INIOCKOCTEI B IPOCTPAHCTBE;

CBOOOJTHO OIIEPUPOBATh MOHATUAMHE, CBA3aHHBIMU C YTJIaMHU B IPOCTPAHCTBE: MEXy NIPSIMBIMU B IIPOCTPAHCTBE, MEXIY IPAMON U MIOCKOCTHIO;

cBOOOJTHO ONIEPUPOBATh MOHATHUAMH, CBA3aHHBIMU C MHOI'OI'paHHUKAMU;

cBOOOTHO PacmO3HAaBAaTh OCHOBHBIC BUIBI MHOTOTPAaHHHUKOB (TIpH3Ma, MUpaMI/Ia, IPSIMOYTOIBHEIA MapajlieNIeiine]], Ky0);

KIaccu(UIMPOBATH MHOTOTPAHHUKH, BEIOUPAst OCHOBAHMUS IS KITACCH(PHUKALINN;

CcBOOOJTHO OTIEPUPOBATH MMOHATUSIMH, CBA3aHHBIMHU C CEUCHIEM MHOTOTPAaHHUKOB ILTOCKOCTHIO;

BBINOJTHATH MMAPaJUIebHOE, IICHTPATbHOE H OPTOTOHAIIBHOE IIPOSKTUPOBaHKUE (PUTYP HA TUIOCKOCTH, BEITIONHATH H300pakeHUs: (GUTYp Ha INIOCKOCTH;

CTPOHTH CEUCHHUS MHOTOTPAaHHHUKOB Pa3THIHBIMU METOJJAMH, BBIITOIHATH (BBIHOCHBIC) ITIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY, CHHU3Y;
BBIYUCIIATH MJIOIIAN TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPHU3Ma, MHPaMUia), FTeOMETPHUECKUX Tell C IPUMEHEHHEM (HopMyT;

CBOOO/IHO ONIEpPUPOBATH MOHATHUIMH: CUMMETPHS B IPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJTHO OIIEPHUPOBATH MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOPIUHATAM B IIPOCTPAHCTBE;

BBINOJIHATH CHCTBUS HaJl BEKTOPAMU;

pemaTh 3aa4d Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHNH M HaXOKICHNE T€OMETPUIECKUX BETTMUMH, IPUMEHSSI N3BECTHBIC METO/IBI IIPH PEIISHNH MaTeMaTHUECKUX 3314
MOBBIIIEHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTH IPOCTEHIIINE POTPaMMHEIE CPEIICTBA U NIEKTPOHHO-KOMMYHHUKAITMNOHHBIE CHCTEMEI IIPH PEIICHUN CTEPEOMETPHUSCKUX 3a/1a4;

U3BJICKATh, IPEOOPa30BBIBATh M HHTEPIPETHPOBATH HHHOPMAIIHIO O MMPOCTPAHCTBEHHBIX TCOMETPUIECKUX QUTYpaX, TPEACTABICHHYIO Ha YepTeKaX M PUCYHKAX;

MPUMEHSTD [TOJIyY€HHbIE 3HAHUSI HA IPAKTUKE: CPABHUBATD U aHAIM3UPOBAThH peaibHble CUTYAl[UH, IPUMEHITh U3yYEHHbIE IOHATHUS B MIPOLIECCE MOMCKA PEILIEHUSI MaTEMAaTUYECKU
cOpMyIMPOBaHHON MPOOIEMBI, MOJICINPOBATH PEATbHBIE CUTYallMH Ha SI3bIKE T€OMETPHH, HCCIIEI0BATh MOCTPOSHHBIE MOJIENH C UCTIONH30BAHHEM I'€OMETPHUECKUX MOHSATHH U
TeopeM, amnmnapara anreopsl, peraTh NPaKTHYECKUE 3a/]a4ul, CBSI3aHHbIE C HAX0K/IEHHEM reOMETPUYECKIX BEJIHUIHH;

MMETb IIPEACTaBICHNS 00 OCHOBHBIX 3Tarax pa3BUTHs T€OMETPHU KaK COCTABHOW 4acTh yH/IaMEHTa pa3BUTHS TEXHOJIOTHH.

IIpeameTHbIE pe3ybTaThI IO OTACILHBIM TeMaM yueOHoro Kypca «['eomerpusi». K konity 11 kimacca oOydaroniuiicss HAy9uTCs:

CcBOOOJTHO OTIEPUPOBATH MOHATHAMH, CBA3aHHBIMH C IIMIIMHAPHIECKON, KOHUIECKOH 1 chepruuecKkoi HOBEPXHOCTIMH, OOBSICHATE CITIOCOOBI MTOJTyYe HUS;

OTIePHPOBATH MOHATHAMH, CBI3aHHBIMU C TEJIAMH BPAIEHUS . IUJIHHIPOM, KOHYCOM, cepoii u mapom;

pacrno3HaBaTth Teja BpanieHust (IWIHHID, KOHYC, cdepa U 1map) U 00bACHATH CIOCOOBI TTOTYYSHUSI TS BpaIleHIS;

KJIaccu(UIMPOBATh B3AaUMHOE PACIIOJIOKEHHE CEPHI U TIOCKOCTH;

BBIYUCIISATH BEITMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB ¥ TN BPALCHUS, 00BEMBI U TUIOMIAIN IOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BPAIICHHUS, TCOMETPHUIECKUX TeIl C TPUMEHCHHEM
dopmyu;

CBOOO/IHO OIIEpUPOBATH MOHATHUSIMH, CBI3aHHBIMH C KOMOMHAIMSAME TeJl BPAILICHNs] 1 MHOTOTPaHHUKOB: MHOTOT'PaHHUK, BITMCAHHBIN B c(hepy U OInCcaHHbII 0Kolo cdepsl, chepa,
BIIMCAaHHAs! B MHOTOIPAHHUK WJIU TEJIO BPAIICHHUS;

BBIYHCIISATH COOTHOLICHHSI MKy TUIOLIASIMH TIOBEPXHOCTEH M 00bEMaMU MOJOOHBIX Tell;



n300pakaTh U3ydaeMble (GUTYpbI, BBIIOJIHATH (BBIHOCHBIC) INIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJl BPAILCHNUS;
W3BJIEKaTh, HHTEPIPETUPOBATH U NIPEOOPa30BBIBAThH HH(POPMAIHIO O IPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTypax, IPEICTaBICHHYIO Ha YepTekaX U PUCYHKaX;

CBOOO/IHO OIIEpHUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIU Hajl BEKTOPAMHU;

3aJ]aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOW CHCTEME KOOPJIMHAT;

pemnraTh reoOMETpUIECKHE 3a1a41 Ha BRIYHCICHNE YTIIOB MEXIY MPSIMBIMHU U MIIOCKOCTSIMH, BEIYHUCICHHE PACCTOSHUN OT TOYKH JI0 MIIOCKOCTH, B II€JIOM, HA IPUMEHEHNE BEKTOPHO-
KOOPJMHATHOTO METOAA TIPH PELICHHH;

CBOOO/IHO ONIEPUPOBATH MOHSITHSIMH, CBSI3aHHBIMH C JBMXKCHHUEM B IPOCTPAHCTBE, 3HATH CBONCTBA JIBIKCHHUH;

BBITIOJTHATH N300pa)KEHUSI MHOTOTPaHHUKOM H TEJ BPAILIECHUS IPU NapaIeIbHOM IIEpEHOCe, IEHTPAIbHON CUMMETPHH, 3€pKaIbHON CHMMETPHH, ITPH ITOBOPOTE BOKPYT IIPSIMOH,
npeoOpa3oBaHus MO100ws;

CTPOUTBH CEYCHUSI MHOTOTPAaHHHUKOB U TEJ BPAIIECHHA: CEUCHUS ITMHpPA (MapauIeNIbHO U IEPIEHANKYIISIPHO OCH), CEUEHHUS KOHYyca (TTapaljieIbHOE OCHOBAHHUIO U MPOXOIAIIEE Yepe3
BEpPIINHY), CEUCHHS I11apa;

UCIIOJIb30BaTh METO/IbI IIOCTPOCHUS CEUSHHUI: METO/I CJIEIOB, METOJ] BHYTPEHHET O MPOSKTUPOBAHUS, METO/]] IEPEHOCa CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPUUECKHE YTBEPIKACHHUS;

MNPpUMCHATb TCOMETPHUUCCKUEC (baKTI)I JJIA peIICHUs CTEPECOMETPUYCCKUX 3aad, NPEAIOoJararommx HECKOJbKO MaroB peuiCcHus, €CJI1 yCJIOBUA IPUMECHCHHM 3a/1aHbl B SIBHOM U HESIBHOM
dopwme;

peuiaTth 3aa4y Ha JJ0Ka3aTelbCTBO MaTEMAaTHYECKUX OTHOILICHUH U HaX0)KAEHHE TE€OMETPHUYECKHUX BEJINUNH;

NPUMEHSTH IPOrPaMMHBIE CPEACTBA U SIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPHUUCCKHX 3a7ad;

MPUMEHSTD TOTyYCHHBIC 3HaHHU Ha MPAKTHKE: CPABHUBATh, AHATN3UPOBATh 1 OLICHUBATH PeabHBIC CUTYAINH1, IPUMEHATh N3yUCHHBIC TOHATHS, TCOPEMBI, CBOMCTBA B IpOIIECCE
MIOMCKA PEIICHHUS MaTeMaTHYECKN c(hOpMYINPOBaHHOH MTPOOIEMBI, MOJEITHPOBATh PeasIbHBIE CUTYAINH Ha S3BIKE TE€OMETPHH, NCCIIE0BATh IIOCTPO CHHBIE MOJIEIIH C HCIIOJIb30BAHUEM
TeOMETPUYECKHX MTOHATHH U TEOpEM, arapara aareOpbl, pemaTb IpaKTHIeCKUe 33141, CBI3aHHbBIE C HAXOXK/ICHHEM reOMETPUYECKUX BEJINYHH;

MMETh IIPEACTaBICHNS 00 OCHOBHBIX 3Talax pa3BUTHs T€OMETPHU KaK COCTABHOW JacTh (yHIaMEHTa pa3BUTHS TEXHOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPH»

10 xacc

Ne

Tema, paznen kypca

IIporpammHOe conepskaHue

XapaKTepHCTI/IKa JACATCIBbHOCTHU 06yqa}0mnxc;1

Hcnons3yemsie S0P

BocnurarenbHbIi

/1t HOTEHIHAI POTPAMMBI
BOCIIUTAaHUS «Y pOUHas
JIEATEIIBHOCTDY
1 Beenenue B OCHOBHbIE TIPOCTPAHCTBEHHBIE OrnpeensTh MWIOCKOCTh Kak GUTypy, B KOTOPOi Poccniickas PasBurue y
crepeomerputo (24 | ¢urypsL. BEITIOTHACTCS TUTAHUMETPHSL. 3JIEKTPOHHAS IIKOJIa oOygaromuxcs
) TTOHSATHS CTEpEOMETPHH: TOUKA, Jlenath MpoCTEHIINE JIOTHIECKHE BBIBOIBI U3 https://resh.edu.ru/subjec | mpocrparcTBeHHOTO

IpsAMast, TNOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE NIPaBUIIA H300PAKECHUS
Ha PUCYHKE IIOCKOCTH,
MapauIeNIbHBIX IPSMBIX (OTPE3KOB),
CepeMHbI 0Tpe3Ka

ITonsaTus: nepecexaromuecs
IUIOCKOCTH, NIEPECEKAIOIINECs
npsaMas v IJI0CKOCTb;
MOJYIPOCTPAHCTBO.
MHororpaHHHUKH, H300pakxeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIIX
00BEKTOB.

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
CIIEICTBHS U3 HUX.

Cnoco0bl 3aJjaHus IPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O003Ha4YeHUsI IPSMBIX U
IIJIOCKOCTEH.

Ceuenus. M3obpakeHue ceueHui
MTUpaMUIbL, KyOa U IPU3MEI,
KOTOpBIE ITPOXOJIT Uepe3 ux péopa.
N3o6paxenne nepeceyeHns
TIOJTYYEHHBIX IUIOCKOCTEH.
PackpammBanue NOCTPOSHHBIX
CCUCHHH pa3HbIMU [IBETAMHU

MertoJ ciesioB JUIs TIOCTPOCHUS
ceueHuil. CBoiicTBa epeceyeHnit
HPSIMBIX U IIJIOCKOCTEN.
IToctpoenue ceuenuii B mupamusie,
KyOe 1mo TpéM ToukaM Ha pEOpax.
Co3iaHne BEIHOCHBIX YEpTEXEH 1
3aIKCh 1IaroB IOCTPOCHUSI.

AKCUOMATHKH MJIOCKOCTH.
[TpuBOaMTH IPUMEPHI peabHBIX 0OBEKTOB,
neanu3alyeil KOTOPBIX ABISIOTCS aKCHOMBI TEOMETPHUH.
W3y4daTh, IPUMEHATH NPUHIUIBI TIOCTPOEHHS CEUECHUIA.
Hcnonb30Bath Ui NOCTPOCHUS CEYEHUM METOJL CJIEIOB,
METOJI BHYTPEHHET O IIPOEKTUPOBAHUS, METOJ| IIEPEHOCA
CeKylIel MII0CKOCTH.

Pewats crepeoMeTpuueckue 3a1a4u: Ha ONPEIECIICHUE
BH/JIA CCUEHUS U HAXOKJCHUE €ro IUIOLAaaH.
AXTyanu3upoBaTh (haKThl U METO/IbI ITAHUMETPHUH,
pelleBaHTHBIE TEME, IPOBOANUTE aHAJIOTHU.
Hcnonp30BaTh NpH peMICHUH 33434 CIEYIOLHUE
ulaHuMeTprdeckne GakTsl 1 MeTosl: Teopemsl Daneca
1 O IPONOPLUUOHANBHBIX OTpe3KaX. AITOPUTM JeNCHUs
OoTpe3Ka Ha n paBHBIX yacted. Teopema Menenas.
PaBHOOeApeHHBIN TpEyroabHUK. PaBHOCTOPOHHMIH
TpeyroasHUK. [IpsiMoyronbHeI TpeyroasHUK. CBOIICTBO
cpeHel K TpeyrojabHuka. CBOHCTBO OUCCEKTPHCHI
yria TpeyrojabHuka. CBOMCTBO MeIHaH TPEYTrOIbHUKA.
[Tpu3Haku NOoJ00HS TPEYTOJIEHUKOB.

ITomy4ats mpencTaBieHust 00 OCHOBHBIX dTamax
Pa3BUTHSI TEOMETPUH KaK COCTaBHOH 4acTH (pyHIaMeHTa
Pa3BUTHSI TEXHOJIOTHIA.

t/17/10/

Enunas xonnexuus [IOP
http://school-
collection.edu.ru/

BOOOpaXeHUS U
JIOTHYECKOTO MBIIUICHHS
yTeM
CHCTEMaTHYECKOTO
H3y4YEHHUsI CBOMCTB
TreOMETPHUECKUX Tell B
IIPOCTPAHCTBE;
pa3BUTHE
reOMETPUUECKOU
WUHTYHLH;
(dopmupoBanue
a0CTPaKTHOTO
MBIIIICHUS;

pasBHUTHE y ydaluxcs
rPaMOTHOM YCTHOM U
[IUCbMEHHOU peuu;
BOCTIMTaHHE
aKKypaTHOCTH,
HaCTOWYUBOCTH U
OpPTaHU30BAaHHOCTHU NPH
MTOCTPOCHHUHU
FE€OMETPUUECKUX.
WunnuupoBanue n
HOJAEPIKKA
HCCIIE0BATENIBCKON
JIeSITeTbHOCTH
oOygaromuxcs

B PaMKax peann3alin
WMH MHIMBUAYaJIbHBIX U
TPYIIOBBIX
HCCIIE0BATEIbCKUX
MIPOEKTOB, YTO JACT
00yJaromumMcs
BO3MOXHOCTb
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IloBTOpEHHE TUTAHUMETPHH.
TeopeMa o MpoOMOPLHUOHATBHBIX
otpeskax. [logooue
TpeyrojabHUKoB. Teopema
Menenas. Pacuérsl B ceueHusx Ha
BBIHOCHBIX YepTexKax.

Hcropus pa3BUTHS MIAHUMETPUU U
CTEPEOMETPHUHU.

IPHOOPECTH HABBIK
CaMOCTOSTEIHLHOTO
pEeLICHUs TEOPETHYECKOH
po0IeMbl, HaBBIK
TeHepUPOBaHUS U
odopmIIeHHS
COOCTBEHHEIX HJIEH,
HaBbIK YBa)KHUTEJIbHOTO
OTHOIICHHS K IyXHUM
nunesM, o(hOpMIICHHBIM B
pabotax npyrux
nccienoBaTenei, HaBbIK
yOIMYHOTO
BBICTYIIJICHUSA IEPEN
ayIUTOpUEH,
apryMEHTUPOBAHUS U
OTCTaWBaHHUs CBOEH
TOYKH 3PEHUS.

Bszaumnuoe
pacrosoXeHue
MPSIMBIX

B mpocTpancTBe (6

4)

BzaumHOe pacnosioxeHue
MPSIMBIX B TIPOCTPAHCTBE.
CKpemuBarommecs npsmbie.
[pu3HaKH CKPETUBAFOIINXCS
mpsiMbIX. JlemMMa o TiepecedeHIH
TapajuIeTbHBIX TPSIMBIX
IocKoCThIO. [lapamienbHOCTh
Tpéx npsaMbiX. Teopema o Tpéx
napaJiCIbHbIX MTPAMBIX.
Teopema o ckpeluBaroUIXCs
NIPSMBIX.

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA
MapajuIeIbHOTO MPOSKTHPOBAHUSI.
N3o6paxenne pa3HbIX Guryp B
MapajuieIbHOW MPOCKIIHH.
LenTpanpHas MPOESKITHSL.

VYroI ¢ coHanpaBIeHHBIMH
CTOPOHAMH. YTOJI MEXITY
TIPpAMBIMH.

3amaun Ha JOKA3aTEILCTBO U
HCCIIeIOBAHNE, CBSI3aHHEIC C
PAacIIoNIOKEHUEM TIPSMBIX B
MIPOCTPAHCTBE.

KnaccuduuupoBaTh B3aMHOE pacrioyio)KeHHe IpsIMbIX B
MIPOCTPAHCTBE, MILTIOCTPUPYS PUCYHKAMH U TIPUBOJIS
MIPUMEPBI U3 PEATLHOM KHU3HU .

Jloka3bIBaTh TEOPEMY O CYLIECTBOBAaHUH U
€IMHCTBEHHOCTH apaJuIeNIbHOM MPSIMOH, MIPOXOSIIeH
yepe3 TOUYKY IMPOCTPAHCTBA M HE JIeXallel Ha Ipyron
MIPSIMOH; JIEMMY O TIEPECEUCHHH IIIOCKOCTH ABYMS
HapajieIbHBIMU MPSIMBIME; TEOPEMY O TPEX
HapayIeTbHBIX MPIMBIX.

Jloka3pIBaTh MPU3HAK CKPEUTHBAIOIINXCS TPSMBIX,
TEOPEMY O CKPEIIHBAIOIINXCS MPSIMBIX.

Jloka3pIBaTh TEOPEMY O PAaBEHCTBE YIJIOB C
COHAIPABJICHHBIMH CTOPOHAMH.

OOBSICHATB, YTO HA3BIBACTCS MAPATIICTBHBIM
LEHTPaJIbHBIM IPOEKTUPOBAHHEM U KaK BBIIOIHIETCS
IIPOEKTUPOBaHKE (GUTYp Ha INIOCKOCTb.

Jloka3bIBaTh CBOMCTBA MapaUIEAbHOTO MPOEKTUPOBAHUSI.
N306paxxkaTs B mapasuieabHOW NPOEKIUH pa3HbIe
TreOMETPUYECKHE (PUTYPEI.

Pemate crepeomeTpruecKie 3a/1a9n Ha JOKa3aTEIbCTBO
1 FICCTIEIOBAHNE, CBA3aHHBIE C PACIIONOKEHHUEM TIPSIMBIX
B IIPOCTPAHCTBE.

ITpoBoanTh HOKa3aTENbHBIC PACCYKACHUS NIPH PEILICHUN
TEOMETPUYECKHX 3371a4, CBSI3aHHBIX CO B3aHMHBIM
Pacroyio’keHHEM NPSMBIX B IPOCTPAHCTBE.

Poccuiickas
QJICKTPOHHAs MIKOJIa
https://resh.edu.ru/subjec
t/17/10/

Enunas xonnexuust [IOP
http://school-
collection.edu.ru/

PazBurue y
0o0yJaroImuxcs
MIPOCTPAHCTBEHHOTO
BOOOpaXKeHUS H
JIOTHYECKOTO MBIIUICHHS
yTeM
CHCTEMaTHYECKOTO
HU3y4YEHHUsI CBOMCTB
TeOMETPHUECKUX Tell B
IIPOCTPAHCTBE;
pa3BUTHE
reoOMEeTPUUYECKON
WUHTYHILIH;
¢dopmupoBanue
abCTpaKTHOTO
MBIIIIEHUS;

pasBUTHE y ydaluxcs
IrpaMOTHOHN YCTHOH U
MUCbMEHHOHU peydy;
BOCTIMTaHHE
AKKypaTHOCTH,
HACTOIYUBOCTHU H
OpPTraHU30BaHHOCTH IPU
MOCTPOCHHUHU
TFE€OMETPUUECKUX.
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CpaBHUBATH, AaHATM3UPOBATh U OLICHUBATH YTBEPIKICHUS
C LIEJIBIO BBISBJICHUS JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCYKACHHH.

MogenupoBarth peajlbHble CUTYalllH, CBS3aHHBIE CO
B3aUMHBIM PaCIIOJIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE, Ha
SI3BIKE T€OMETPHH.

HccnenoBaTh HOCTPOCHHBIE MOJIENH C HCIIOIB30BaHUEM
reOMETPUICCKUX ITOHATHI U TeopeM, anmapara anreOpsl,
1 poBEIX pecypcoB. [loydaTs npencTaBieHue o
LEHTPAIIEHOM IIPOCKTHPOBAHUH U 00 UCTOPHH pabOT 10
TEOPUH IIEPCIIEKTHBEL.

AKTHBU3aLUS
[I03HABATEIbHOI
JIeSITEIbHOCTH;
NpUBJICYEHHE BHUMaHUS
ydaumxcs K
LIEHHOCTHOMY aCIIEKTy
n3y4aeMbIX Ha ypoKax
SIBIICHUM; TPUBIICYECHUE
BHUMaHHSA yJaIIuXcs K
o0cyxmaeMoi Ha ypOKe
nHpOpPMAaLNY;

[TapannensHOCTH
TIPSAMBIX

Y IUIOCKOCTEH

B [IPOCTPaAHCTBE

(81)

[HonsTHs: napamienbHOCTh NPSIMON
1 TUTOCKOCTH B TIPOCTPAHCTBE.
[Ipu3Hak napaaiaeabHOCTH MPSIMOM
u TiockocTu. CBo¥icTBa
NapaJlIeIbHOCTH NIPSIMOU U
IUTOCKOCTH.

I'eomeTpuueckue 3agauu Ha
BBIUMCIICHHE U JIOKA3aTeNbCTBO,
CBSI3aHHBIE C MTAPAIEIIEHOCTHIO
MIPSIMBIX ¥ IUDIOCKOCTEH B
MIPOCTPAHCTBE.

[octpoenue ceueHwns,
MIPOXO/IAIIETO Yepe3 NaHHYIO
MPSIMYIO Ha YepPTeXe U
MapajuiesIbHOTO IPYroil mpsiMOi.
Pacuér otHOUIEHUI.
[TapannenbHas npoekuus,
IIPUMEHEHNE

JUTSL IOCTPOCHHUST CEYCHUH Ky0a u
napajuiesienumne a.

CaoiicTBa napasuienenunena u
MIPU3MBL.

[Mapannensnsle mnockoctu. Ipu
3HAKU MapajlIeIbHOCTH IBYX
miockocteil. Teopema o
NapajuieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOAIIeH Yepe3 TOUKy, He IpH
HA/IJISKAIIYIO TaHHOH IIIOCKOCTH U
CJIEJICTBUS U3 HEE.

KrnaccupumumpoBats B3anMHOE pactoiIoKeHHE MIPSIMOI 1
IJIOCKOCTHU B IPOCTPAHCTBE, PUBOJIS COOTBETCTBYIOIINE
MIPUMEPHI U3 peabHOMN KU3HHU.

DopMynupOBaTh ONpeeTICHUE MapajiebHbIX

NIPSIMOU U IUIOCKOCTH.

Jloka3pIBaTh MPU3HAK O MapaIeTbHOCTH NPSMOM U
IJIOCKOCTH; CBOMCTBA MapayieIbHOCTH NIPSIMON U
IUIOCKOCTH.

CTEPEOMETPUUYECKUE 3a/1aYU BBIYUCICHUS

U J0Ka3aTeNIbCTBO, CBSI3aHHBIE C apalIeIbHOCThIO
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

PewaTe npaktryeckue 3agauu Ha MOCTPOEHUE CEUEHUM
Ha 4epTexax TeTpadjipa U napajienenunesna. Pemars
CTEPEOMETPUYECKHUE 3a1aUH, C

MOCTPOCHUEM CEUYECHUMN TIOCKOCTBIO.

ITpoBOIUTH TOTHYECKU KOPPEKTHBIE JTOKA3aTeIbHbBIE
paccyXKAeHusI IPU PEIIeHUH TeOMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C TMAapaJUIENbHOCTHIO TUIOCKOCTEH.
CpaBHUBATh U aHAJIM3UPOBATH peajbHbIE CHUTYAIlUH,
CBS3aHHBIE C TAPaJUICTLHOCTBIO MPSIMOW M IUIOCKOCTH
B [IPOCTPAHCTBE; MOAEIUPOBAThH PeajbHbIE CUTYaALUH,
CBSI3aHHBIE C MapalIEIbHOCTHIO

MPSIMOM U TUIOCKOCTH B IMIPOCTPAHCTBE, HA SI3BIKE
TEOMETPHH.

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
napajuyieIbHOCTH MPSIMBIX TIEpeceUeHUs pu
TepeceyeHnn ABYX MapajulelIbHbIX TNIOCKOCTEH TPEThEN;
00 oTpe3kax nmapauieTbHBIX MPSMBIX, 3aKITIOYEHHBIX
MEX]ly TapaijieIbHBIMH TNIOCKOCTSMH; O IIepeCceyeHUN
TIPSIMOM € ABYMS TapaJUICIbHBIMHU TUIOCKOCTSIMHU.

Poccuiickas
DJICKTPOHHAs MIKOJIa
https://resh.edu.ru/subjec
t/17/10/

Enunas xonnekuus L{OP
http://school-
collection.edu.ru/

[IpuBneuenne BHUMaHUSA
yJamuxcst K
o0cyX1aeMoi Ha ypOKe
nHdopmanuy;
I/IHI/II_II/II/IpOBaHI/Ie nu
noAAepKKa
HCCJIeIOBATEILCKOM
NEATEILHOCTHU
IIKOJILHUKOB;
BOCITMTaHHE
JKOJOTUTYECKOT0 K
TYMaHUCTHUYECKOTO
MBIIIICHHS,
AKTHUBH3AIHS
MO3HaBaTEIbHOMN
NEATEILHOCTH,
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IlepnieH UKy IIpHOCT
b TIPSMBIX

U MJIOCKOCTEHN

B [IPOCTPAHCTBE

(26 u)

IToBTopenue: Teopema [Mugaropa
Ha MJIOCKOCTHU, TPUTOHOMETPHUS
IpsSIMO-

YrOJIBHOTO TPEYrOJIbHUKA
CaoticTBa Ky0a U MPSIMOYTOJILHOTO
napasenenunena Beraucienue
JUINH OTPE3KOB B KyOe u
IPSIMOYTOJIBHOM
napajuieyienunese.
[lepneHauKyIsIpHOCTD
1 wiockocTu. ITpusHak
NEPHEHIUKYIISIPHOCTH MIPSMON U
mockoctu. Teopema o
CyILIIECTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM,
MPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA H
MEePIIEHANKYIISPHOM K IIIOCKOCTH.
[InockocTy 1 MEPHEHIUKYISIPHBIE
UM

MpsiMble B MHOTOTPaHHUKAX.

psIMOM

AxTyanusupoBaTh (aKTel W METOIbl IUIAHUMETPUH,
peJieBaHTHBIE TEME, IPOBOAUTE aHAJIOTHU.
DopMyIupOBaTh ONPENEICHUS: MEePIEHAUKYISIPHBIX
MPSIMBIX B IIPOCTPAHCTBE; ONpeeNeHue NPsIMOii,
MEPIEeHANKYIAPHON K IUIOCKOCTH.

Jloka3bIBaTh: IEMMY O MEPNEHAUKYJISIPHOCTH  MPSAMBIX
U MX NEePIEeHIUKYIIPHOCTBIO K INIOCKOCTH.
JloKa3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO MPH3HAK
MEPIEHANKYJIAPHOCTH NPAMOM M IUIOCKOCTH; TEOPEMY
O CYIIECTBOBAHWU W €IUHCTBEHHOCTH NPSAMOH,
MIPOXOAALICH Yepe3 TaHHYIO TOUKY U
MEPIEHANKYIAPHON K TaHHOH MIOCKOCTH.

N306pakaTh B3aMMHO NEPHIEHIUKYISPHBIE MPIMYIO U
IUIOCKOCTb.

DopMynIupoBaTh CBOMCTBO NEPNEHAUKYJIIAPA 110
OTHOIIEHHUIO K TUNIOCKOCTH.

[Tomyyats npeacTaBiIeHHE O 3HAUCHUH NEPICHIUKYIIAPa
JUIsL IpYTUX obiacTeld Hayku (pusnka, SHEpreTuKa,
Jla3epHbIE TEXHOJIOTHN), B PEaIbHON JKU3HH (TEXHHKA,
OKpYy’Karomasi 0OCTaHOBKa).

Jloka3bIBaTh yTBEP)KJACHHUS, CBSI3aHHBIE C TIPOEKIHEN
IIPSIMOI1 Ha IJIOCKOCTb, HEMEPIEHAUKYIAPHYIO K 3TOI
MPSIMOM.

Jloka3bIBaTh TEOPEMY O TPEX MEPHEHIUKYISIpax U
TeopeMy 00paTHYIO TeopeMe O TPEX MePIEeHANKYIIpax.
[Tomyyats nmpezacTaBiIeHne 06 OPTOrOHAIEHOM
HMPOEKTUPOBAHHUH.

Jloka3bIBaTh TEOPEMY O MPOEKLUH TOUKH Ha MPSIMYIO.
Pemate crepeomeTpruecKue 3a/1auu, CBI3aHHBIE C
HEepPHEeHIUKYIIPHOCTHIO IPSIMON U MIOCKOCTH.

Pemate npuknagHele 3a/1a4u, CBSI3aHHBIE C
HAX0>KJJCHUEM I€OMETPUYECKUX BEITUUUH.

Pemate crepeomeTpuueckue 3a1auu, CBI3aHHBIE C
MIPUMEHEHHUEM TEOPEMBI O TPEX NEPHEHIUKYIIAPAX,
HaXO0>KJICHUEM PACCTOSIHUN, IOCTPOSHUEM MPOESKIIUH.
CpaBHHBATh M aHATU3UPOBATH YTBEPKIACHHUS C LIENBIO
BBISIBIICHUS JIOTHYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHui.

AHaIM3UPOBATh U MOJCITUPOBATH HA A3BIKE TE€OMETPHUHN
peallbHbIE CUTYallUH, CBSI3aHHBIE C
NIEPIIEHAUKYJIAPHOCTBIO MTPSMOM U TNIOCKOCTH;
HCCIIeI0BATh MOCTPOEHHBIE MOJENH, B TOM YHCIIE U C
WCIIOJIb30BAHHUEM allapara ajireOopsl.

Poccuiickas
QJICKTPOHHA MIKOJIa
https://resh.edu.ru/subjec
t/17/10/

Enunas xonnexuust [IOP
http://school-
collection.edu.ru/

AKTHBU3aLUS
MO03HABATEIbHOM
JIeSITEIbHOCTH;
NpUBJICYEHHE BHUMaHUS
ydaumxcs K
LIEHHOCTHOMY aCIIEKTy
n3y4aeMbIX Ha ypoKax
SIBIICHUM; TPUBIICYECHUE
BHUMaHHSA yJaIIuXcs K
o0cyxmaeMoi Ha ypOKe
nHpOPMALINY;
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VYrisl 1 paccTOSTHUS
(16 4)

IToBTOpEHUE: yron Mexmy
NPSIMBIMH Ha TUIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYroJIbHUKE, TEOpeMa
KOCHHYCOB.

IToBTOpEHHE: yroa Mexay
CKpPEIIMBAIOIIUMHUCS MPSIMBIMH B
mpocTpaHcTBe. ['eomerpudeckne
METO/IbI BBIYUCICHHUS YTIa MEKIY
MPSMBIMHE B MHOTOTDaHHHUKAX.
JByrpanssiii yroa. CBOHCTBO
JIMHEHHBIX YTIIOB JBYTPAHHOTO
yraa. [lepnenaukymnspHele
IUTOCKOCTH.

CBoiicTBa B3aUMHO
NIEPIECHIUKYISIPHBIX IUIOCKOCTEH.
IIpuzHak nepneHuKyIspHOCTH
IIJIOCKOCTEH; TeopeMa O MPsAMOi
NepecedeH st ABYX TIOCKOCTEH
MIePICHANKYIISPHBIX TPEThEH
TUTOCKOCTH.

[IpssMoyToBHBIN MapaIeenunes;
KyO; M3MepeHwUs, CBOicTBa
MIPSIMOYTOJIEHOTO
napasienenunena. Teopema o
JAraroHaJii nNpsMoOyYTroJIbHOTO
napajjiesienuea v CIeICTBUE U3
Heé. AHaIM3UPOBaTh U
MOJIEIMPOBATh Ha SI3bIKE
T€OMETPHUHN PCAJIbHBIC CUTYallUu,
CBSI3aHHBIE C
MepHEeHANKYISIPHOCTBIO TPSIMBIX
IUIOCKOCTEI.

HccnenoBaTh NOCTPOSHHBIE
MOJIENH, B TOM YHCIIE U C
HCTIOJIb30BaHUEM ammapara a
nrebpsl. Permrats npukinagHbie
3a[a4M, CBA3aHHBIE C HAX0XKICHUEM
TCOMETPHUUCCKUX BECJIMYHNH.

AxTyanu3upoBaTh (haKTbl U METOBI IITAHUMETPHH,
pElEeBaHTHBIC TEME, IPOBOJAUTH aHAJIOTHHU.
DopMyIUpOBaTh ONPEACICHUE IBYTPAHHOIO yIia .
Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX JUHEHHBIX YITIOB
JBYTPaHHOI'O yIJa .

KnaccuduimpoBaTh AByrpaHHbIE yIIIbl B 3aBUCHMOCTH
OT UX IPayCHON MEPHI.

DopMyIUpOBaTh ONPEAEICHNE B3aUMHO
MEPIEHANKYIIAPHBIX INIOCKOCTEM.

Jloka3bIBaTh TEOPEMY O MPU3HAKE MEPIEHAUKYIIPHOCTH
JBYX IUIOCKOCTEM.

®opmynupoBath ciencTBUE (M3 IPU3HAKa) O
NEPIECHIUKYISIPHOCTH IIJIOCKOCTH, KOTOPast
NIEPIECHIUKYIISIPHA IIPSIMOM, 10 KOTOPOU NEPECEKAOTCS
JBE MJIOCKOCTH, OTH IIJIOCKOCTSIM.

Jloka3bpIBaTh YTBEPKIEHUS O €r0 CBOMCTBAX; TEOPEMY U
CIIEZICTBUE U3 HEE O IMATOHAJIAX IPSMOYTOIBHOTO
napasuiesienunea.

Pemate crepeomeTprueckue 3a1a4u, CBA3aHHBIE C
MEPIEHANKYIAPHOCTD MPSAMBIX M IIIOCKOCTEN,
UCTIONB3YS TNIAHUMETPUIECKUE (DaKThl U METOMBI.
[IpoBoaUTE TOrMYECKN KOPPEKTHBIE JOKA3aTEIbHbIE
paccyXIeHHs IPU PEIIEHUN FeOMETPUIECKUX 3ajad,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTBIO

TUTOCKOCTEeH. AHATM3UPOBATh U MOJAEIHPOBATH HA A3BIKE
TEOMETPHUH PEAJIBHBIE CUTYAlIUU, CBA3AHHBIC C
NEPNEHJUKYJIIPHOCTBIO NPSMBIX U IJIOCKOCTEN.
HccnenoBaTh MOCTPOEHHBIE MOJIENH, B TOM YHUCIIE U C
UCIIOIb30BaHHUEM alIapaTa aireopsl.

Pewrate npukiagHble 3a1a4uu, CBA3aHHBIE C
HAaXO0XXJACHUEM I'€OMETPUYECKUX BEJIIMYHH.

Poccuiickas
QJICKTPOHHA MIKOJIa
https://resh.edu.ru/subjec
t/17/10/

Enunas xonnexuust [IOP
http://school-
collection.edu.ru/

PazButne kpeaTHBHOTO
MBIIIUIEHUS
(caMocTosITenbHOE
IIpUMEHEHNE 3HaHUH,
CII0CcO00B JIEHCTBHIA,
MOUCK HECTAHAAPTHBIX
pelleHuit); akTUBU3aLUsA
[103HABaTENbHON
JIESITENbHOCTH;
MPUBJICYCHIE BHUMAHUS
yUaIuxcs K
LIEHHOCTHOMY aCIIEKTY
N3y4a€MbIX Ha YpOKax
SIBJICHUU; IIPUBJICYCHUE
BHHUMaHUA ydallquxcs K
o0cyX/aeMoi Ha ypoke
nHdopmanuy;
BOCITMTaHUC
T'YMaHUCTHYECKOTO
MBIIIICHUS.
[TpuBneueHne BHUMaHUA
yUaImxcst K
o0cyXaeMoi Ha ypoke
HHPOPMALINY;
WHUIUHUPOBAHUE U
MOJIAEePIKKA
HCCIIEI0BATENIbCKON
JIESITETTBHOCTH
IIKOJIBHUKOB,
BOCITMTAHUC
9KOJIOTHYECKOTO U
TYMaHHCTHUYECKOrO
MBIIICHHS;
AKTUBU3ALMS
MO3HABATENIBHON
JIeSITETTBHOCTH;

MHororpaHHUKH CucremaTu3anus 3HaHUH: PaboTtath ¢ yueOHUKOM: 3a/1aBaTh BOMPOCHI, JeTaTh Poccuiickas Nunnunposanue u

(79) MHOTOTpaHHHK U €TO AIIEMEHTHI. 3aMeYaHus1, KOMMEHTapHH. 3JIEKTPOHHAS IIKOJIa MOIAEPIKKA
IMupamuna. Buapl mupamu, AHaM3upoBaTh pelleHne 3aa4i. PUCOBATh BBIIYKIIbIE https://resh.edu.ru/subjec | mccnemoBaTenbekoii
[papunbuas nmupamuna. llpusma. MHOTOTPaHHHKH C 33/IaHHBIMU CBOICTBaMU; t/17/10/ JIESITeIIbHOCTH
[psiMast ¥ HaKJIOHHASI TPU3MBI BOCCTaHABJIMBATh OOIIHIA BUJI BBITYKJIOTO o0yyaromuxcs
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IIpaBunbhas npuzma. [Ipsmoit
napajuiesienune1, IpsMOyroJIbHbII

MHOTOr'paHHHUKA IO ABYM €0 IIPOCKIHAM. I[OKaSBIBaTB
CBOMCTBa BBIITYKJIOI'O MHOT'OI'pPaHHHUKA. Pucosars

Enunas xomnekuust [IOP
http://school-

B paMKax peain3aluu
MU UHIMBUYAIbHBIX U

napaJuiesienuIes, Kyo. BBIITYKJIbIE MHOTOTPAHHHUKH C Pa3HOW 31IIepoBOi collection.edu.ru/ IPYIIIOBBIX
Beimykible  MHOTOTPAaHHHKH. XapaKTEePUCTUKOIT; HCCIIeI0BATh BO3MOXKHOCTH HCCIIeI0BATEIBCKHX
Teopema Ditnepa. [IpaBunbHbIe 1 MOTyYCHHS pe3yNbTaTa P BAPbUPOBAHUH TaHHBIX. MPOEKTOB
MOy PABHJIbHBIC MHOTOTPAaHHUKH. | J[OKa3bIBaTh CBOICTBA MPABUIIBHBIX MHOTOIPAHHUKOB.
[TnaHupoBaTh MOCTPOCHUE TIPABUIIBHBIX
MHOTOTPaHHUKOB Ha MOBEPXHOCTSX APYTUX MPAaBIIbHBIX
MHOTOTPaHHHUKOB.
BexTopsl [lonsTHE BEKTOpa HA MIIOCKOCTH U AKTyanm3upoBath (akThl ¥ METOBI TNIAHIMETPHUH, Poccuiickas AKTHBU3ALUA
B mpocrpanctse (10 B IPOCTPAHCTBE. pEeBaHTHBIC TEMe, IPOBOANTE aHaorkuu. OnepupoBaTh | ANMEKTPOHHAS LIKOJA [O3HABATEIBHON
q) CyMMa 1 pa3HOCTh BEKTOPOB, MOHSATHUSAMHE: BEKTOP Ha TIIOCKOCTH U B IPOCTPAHCTBE; https://resh.edu.ru/subjec | mesirenbHOCTH;

MIPaBUJIO TapalIeTICIIAIIC/Ia,
YMHOXEHHE BEeKTOpa Ha YHCIIO,
pasiokeHue BeKTopa mo 6asucy
TpEX BEKTOPOB, HE JISKAIUX B
oaHo# mnockoctu. CkansipHoe
MIPOU3BE/ICHUE, BEIYUCICHHE yIiia

MEX]ly BEKTOpaMH B IPOCTPAHCTBE.

KOMIUTaHapHbIC BEKTOPHL. [IpHBOIUTE PHMEpEHI
(u3HUIECKNX BEKTOPHBIX BeNMUnH. OCcBanBaTh MpaBmiIa
BBINOJTHEHHS ACHCTBUI CIIOKEHUS M BBIYUTAHUS
BEKTOPOB, YMHOXKEHUsI BEKTOpa Ha uucio. Jloka3bBaTh
MPU3HAK KOMILJIAHAPHOCTH TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KEHUH JIF0O0T0 BEKTOpa M0
TPEM JJaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM.

t/17/10/

Enunas xomnekuus [TOP
http://school-
collection.edu.ru/

MPHUBIIEYEHNE BHUMAHHUS
y4Jalmuxcs K
LIEHHOCTHOMY aCIIeKTy
H3y4aeMbIX Ha ypoKax
SIBIICHUU; IPUBIICYCHUE
BHUMAaHHA yJaluxcs K
o0cyXaeMoi Ha ypoke

IIpocreiilmue 3a1a4y ¢ BEKTOPAMH. nnpopmanumy;
JBrxeHust JIBUO>KEeHMS IPOCTPAHCTBA. IIpumeHsTH NpaBUiIa BBIIOJHEHUS NEUCTBUN CIOKECHUS Poccuiickas WHunuuposaHue u
(59) OroOpaxenus. [IBrkeHns u U BBIYMTaHUsI BEKTOPOB, YMHOKEHHsI BEKTOPA HA YHCIIO JNEKTPOHHAs MIKOJIa HOJAEpIKKA
paBeHcTBO huryp. Obmme [IPU PEIICHUH 3a/1a4. https://resh.edu.ru/subjec | uccnemoBartenbckoit
CBOICTBA ABMKEHUN. Buasl HaxoauTte KoopIMHATHI BEKTOpa B JaHHOM 0asnce n t/17/10/ JIeSITETbHOCTH
JBYDKEHU: MapasuIeIbHbINA CTPOMTH BEKTOP IO €ro KOOPJUHATAM. oOydJaromuxcs

MIEPEHOC, LIEHTpaJIbHasi CUMMETPHUS,
3epKaJibHasi CAMMETpPHUS], [IOBOPOT
BOKpyT npsiMoii. [IpeoOpazoBanwst
noxo6ust. [Ipsmas u cdepa Diinepa.
I'eomerpuueckue 3agauu Ha
IIPUMEHCHUEC NBUKCHUA.

BcrnoMHHTB OmpeieNieHre CKaJIAPHOTO YMHOXKEHHUS U €ro
CBOJCTBa. BEIMUCIATE ¢ TOMOLIBIO CKANISIPHOTO
YMHOXEHUS JJJIMHBI BEKTOPOB, YIJIbI MCXAY HUMHU,
YCTaHaBJIMBATh NMEPIEHIAUKYISIPHOCTE BEKTOPOB.
AHaI[I/ISI/IPOBaTI) 1 MOJICINPOBATH Ha A3BIKE TCOMETPUN
PEaIbHBIC CUTYAllUH, CBA3AHHBIC C (bl/ISI/I‘IeCKI/IMI/I
BEKTOPHBIMHU BEJIMYMHAMH.

Hcrionb30BaTh Npy penlieHnH 3a1ad, CBSI3aHHbBIX C
BEKTOPaMH B IIPOCTPAHCTBE, INIAHUMETPUIECKHE (aKThI
1 METOJBI.

CB0OOIHO OTIEPUPOBATH MOHATHIMH: 0TOOpaKEHHE
IIPOCTPaHCTBa Ha ce0sl, IBI)KEHNE TTPOCTPAHCTBA;
LIEHTpalbHasi, 0CeBasl M 3epKajbHasi CHMMETPHH,
MapajuIesIbHBINH ePeHOC; paBEHCTBO U HOA00ue Guryp.
Jloka3bIBaTh YTBEPXKICHUS O TOM, YTO LIGHTpaIbHasl,
oceBas U 3epKabHas CHMMETPHH, NTapauIeIIbHBIN
NIEPEHOC SIBJIAIOTCS ABHKCHUSAMU. BRIIOIHATD
peoOpa3oBaHUs MMOTOOMS.

Enunas xonnexuust [IOP
http://school-
collection.edu.ru/

B paMKax pearn3aliu
MU WHAUBHIYATBHBIX H
IPYIIIOBBIX
HCCIICI0BATEIbCKIX
MIPOEKTOB, YTO AACT
oOyJarommuMes
BO3MOKHOCTb
IpHoOpeCTH HaBBIK
CaMOCTOSATEIILHOTO
PEIICHHS TEOPETUICCKOM
POOJIEMBI, HABBIK
TCHEPUPOBAHUS U
odopmIIeHHS
COOCTBEHHBIX UJIEH,
HaBBIK YBOKUTEIHLHOTO
OTHOIICHHSA K Ty KUM
nuaesM, ohopMIICHHBIM B
paboTax qpyrux
HCCIIeIOBaTeNCH, HaBBIK
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OnepupoBaTh MOHATHIMHU: TpsMas U cdepa Ditnepa.
Pemate reomMeTpudecKue 3a1a4u ¢ UCTIOIE30BAaHHEM
JBYDKCHHH.

Hcnosnp30BaTh MpH peliCHUH 3a71a4 TBUKCHUS
MPOCTPAHCTBA U UX cBoicTBa. CpaBHUBATH U
AHAJTU3UPOBATH YTBEPKIACHUS C LIENBIO BHISIBICHUS
JIOTHYECKU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYHKICHHUIM.
HccrenoBaTh MOCTPOCHHBIE MOJIEITH.

Vcnonp30BaTh nH(POBEIE PECYPCHI.

TyOJITUIHOTO
BBICTYIIJICHUS IIEpen
ayIUTOpUEH,
apryMeHTHPOBaHUS U
OTCTauBaHHUsS CBOCH
TOUKHU 3PEHUS.

OBIIEE KOJIMYECTBO YACOB - 102

11 xmacc
No Tewma, paznen kypca | IIporpammHuoe conepxanue XapaKkTepuUCTHKA EITSIbHOCTH 00yJarOIIUXCs Hcnonbzyembie 0P BocnurarenbHbiid
/i MOTEHIIHAI IPOTPAMMBI
BOCIIUTaHMS «YpOUHas
JICATETBHOCTEY
1 AHanuTHIecKas [ToBTOpEHME: KOOPAMHATHI BEKTOpa | AKTYanH3UpOBaTh (haKThl M METOIBI IIAHUMETPHH, Poccuiickas PasBurne y
reoMeTpHus Ha IJIOCKOCTH U B TIPOCTPAHCTBE, peJIeBaHTHBIC TeMe, IPOBOINTH aHAIOTHH. CBOAUTH 9JIEKTPOHHAS IIKOJIA 00yJaronuxcst
(15 9) CKaJISIPHOE MPOU3BEICHHE JICUCTBHUS C BEKTOPAMH K aHATIOTHYHBIM JielcTBusM ¢ ux | https://resh.edu.ru/subjec | mpoctpaHcTBeHHOTO

BEKTOPOB, BEIUUCIICHHE yTJIa
MEXY BEKTOPaMU B IIPOCTPAHCTBE.
VYpaBHEHME MPSIMON, IPOXOAAILEH
yepe3 JIBE TOUKU. Y PaBHEHHE
IIJIOCKOCTHU, HOPMaJlb, YPABHEHUE
IIJIOCKOCTH B OTpe3Kax BexropHoe
npousBeneHue. JInuelinoie
HEpPaBEHCTBA, JINHEIHOE
IIPOrpaMMHPOBaHUE. AHAIUTHYECKU
€ METOJIbl pacyéra yria Mexmay
IPSIMBIMU U IJIOCKOCTSIMU B
MHororpasHHuka. @opmyia
PAacCTOSHUA OT TOYKH JI0
IIJIOCKOCTH B KOOPAMHATAX.
Haxoxnenue paccTossHUIA OT TOUKH
JI0 TUTOCKOCTH B Ky0e u
[IpaBWJIBHOM NMpaMUE.

KOOpJIMHATaMH.
BcnoMHUTE onpeiesieHne CKalsipHOTO YMHOXKEHHSI U €r0
CBOMCTBA. BRIUKCIATH C MOMOIIBIO CKAJIAPHOTO
YMHOKEHUS ITUHBI BEKTOPOB, YTl MEXTy HUMH,
YCTaHABJIMBATh NEPIICHIUKYIIIPHOCTD
BEKTOPOB.BBIBOUTH ypaBHEHHUE TUNIOCKOCTU U GOPMYITY
PacCTOSIHUS OT TOYKH JI0 MIIOCKOCTH.Periate 3agaum,
coueTasi KOOPAUHATHBIA U BEKTOPHBIN METO/BI.
[IpoBOaUTH TOTHYECKU KOPPEKTHBIE JOKA3aTEIbHbIE
paccyxaeHusl Ipu pelieHnH FeOMETPUUECKUX 3aad Ha
MIPUMEHEHHE BEKTOPHO-I0Ka3aTeILCTBO
MaTeMaTHYeCKUX OTHOILIEHUH, HAXOXKCHHUE
TEOMETPUYECKHUX BEIMYUH (IUIHH, YTIIOB, TUIOIIAJEH,
00BEMOB).

Hcmonb30BaTh MpH PEMICHUN CTEPEOMETPUIECKIX 3a1a4
mIaHuMeTpudeckue GpakTel U MmeToAbl.IIpoBOANTH
JIOTUYECKU KOPPEKTHBIE JJ0Ka3aTeNIbHbIE PACCYXKACHUS
TP PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

CpaBHUBATH U aHAJTU3UPOBATH PEAIbHBIE CUTYAllUH U
BBISIBJISITH BO3MOKHOCTD €€ MOJICITUPOBAHUS Ha SI3bIKE
TEOMETPHH.

MoaenupoBaTh peajbHyI0 CUTYalHIO Ha SI3bIKE
TEOMETPHUH U UCCIIEIOBATh MOCTPOEHHBIE MOJIENIH, B TOM

t/17/11/

Enunas xomnexuust [IOP
http://school-
collection.edu.ru/

BOOOpaXKeHUS H
JIOTHYECKOTO MBIIUICHHS
nyTeM
CHCTEMaTHYECKOTO
HU3y4YEHHUsI CBOMCTB
reOMETPUUECKUX Tell B
MPOCTPAHCTBE;
pas3BuTHE
TeOMEeTPHYECKOM
UHTYHIIH;
¢dopmupoBanue
abCTpaKTHOTO
MBIIIICHUSL;

pa3BHUTHE y ydaluXCcs
IPaMOTHOM YCTHOM U
[IUCBMEHHOMU peuu;
BOCITUTaHHE
aKKypaTHOCTH,
HACTOWYHMBOCTH U
OpPraHU30BaHHOCTH IPU
HOCTPOCHHUHU
TeOMETPHUUYECKHX.
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YHCIIE ¥ C UCTIOJIb30BAHKUEM arlnapara ajareOpsl,
KOOPAMHATHOTO METOJA.

AHanu3upoBaTh U MOJETUPOBATh Ha A3bIKE T€OMETPUU
peasibHBIe CUTYallUH, CBI3aHHBIE BEKTOPAMU U
KoopauHaTaMu.Mcciae0BaTh IOCTPOCHHBIE MOAETH, B
TOM YHCIIE U C UCTIOJIb30BAHHEM armapara ajireOpbl.
Hcnonp30BaTh KOMIIBIOTEPHBIE IPOTPAMMEL.
3HAaKOMUTHCS C HCTOPHEH Pa3BUTHSI MAaTEMAaTHKH.

IloBTOpEHuUE,
00001enne

Y CUCTEMAaTH3allus
3HAHUI

CeueHust MHOTOI'PaHHUKOB!
CTaHAAPTHBIE MHOT'OTPaHHUKH,
METOX CJIEN0B, CTAHAAPTHBIC
IIJIOCKOCTH, MIEPECCUCHUA NPAMBIX U

Crpouts ceuenms. PemarscrepeomeTprudeckue 3a1aqn
Ha JI0Ka3aTebCTBO MATEMATUUYCCKUX OTHOIICHHUM,
HaXO0KJCHHUE TeOMETPUICCKUX BEJNYNH (IJINH, YTIIOB,
mwIomaaei, 006EMoB).crons30BaTh MpH peIICHUN

Poccuiickas
DJIEKTPOHHAA MIKOJIa
https://resh.edu.ru/subjec
t/17/11/

DopMupoBaHUE y
YUaIIXCS
TIPEICTABICHUS O
T€OMETPUH KaK 9acTh

(15 gacoB) IUIOCKOCTEH CTEPEOMETPUUECKUX 3a/1a4 IUITAHUMETpHUYeCKUe (aKThl 1 00111eueI0BeYeCKOM
[TapasnenbHbie npsiMbIE U METO/IbI. Enunas xomnexkuus LIOP | kynpTypsl;
IUTOCKOCTH: Mapaslie/IbHbIC [IpoBOUTH JOTHYECKH KOPPEKTHBIC TOKA3aTCIbHbIC http://school- BOCHHO-TTATPUOTHUYECKOC
CeUeHUs, PaCYETOTHOIICHHMA, YITIBI | PACCYXKICHUS MPH PEHICHUN CTEPEOMETPHUCCKUX collection.edu.ru/ BOCIUTAHHUE yYaIUXCS:
MEXAY CKPEUIMBAOIUMHUCS 3a7a4.CpaBHUBATh U aHAJIU3UPOBATh pealbHbIC cooOrieHne
npsiMbiMu. I leprieHIuKyJIsIpHbIE CHUTYaIll{ ¥ BBISBJISATH BO3MOXHOCTb €€ MOJICTUPOBAHHS HCTOPHYECKHX JaHHBIX,
NPSIMBIE U TJIOCKOCTH: Ha s13bIKE TeOMETPHH.MOIeINPOBATh PEaJIbHYIO MOKa3bIBAIOIIUX POJIb
CTaHAapTHBIE MaphbI CHUTYaIHIO Ha s13bIKE TEOMETPHH U UCCIIET0BATh YUYEHBIX — MATEMaTHKOB
MEePHEeHANKYIISPHBIX IIOCKOCTEH U | MOCTPOEHHBIE MOJIENHU, B TOM YHCIIE U C B YKpEIUICHHH
MPSMBIX, CHMMETPHH HCIOJIb30BaHKEM ariapara anreopsr.Mcnoabp3oBath 00OPOHHOW MOIIH
MHOTOTPAaHHUKOB BBIYHCIICHHS KOMITBIOTEPHBIE TIPOrPAMMBI TIPH PELICHHUH 3a/1a4. HAIlel CTPaHBI;
JUTHH B BKJI]] OT€YECTBEHHBIX
MHororpanaukax.IloBTopeHue: YUYEHBIX B Pa3BUTHE
IUIOLIA I MHOTOYTOJIbHUKOB, TeOMETPHH.
(dbopMyIIBI IS TIOIIACH,
cooOpaXkeHus TOJ00uSI.
IInomanu ceueHui
MHOT'OTPaHHHKOB: TUIOLIAJIH
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsl 1o J00HsI.

O6BEM O0bém Tena. O0bEM CB00OIHO OTIEpUpPOBATH MOHATHAMU: 00BEM Tena, 00béM | Poccuiickas Pa3Burue xpeatuBHOrO

MHoOrorpanHuka (17

4)

MPSIMOYTOJIBHOTO
mapauiesienumesa. 3agadu oo
YIBOCHUU Ky0a, 0 KBaJ[paType
Ky0a; O TPUCEKIMH yTJIa.
CrepeoMeTpriecKue 3a1aum,
CBSI3aHHBIE C 00BEMOM
MIPSIMOYTOJIBHOTO
napasuIe/ICune a.

IpukiagHbIe 3aa49H, CBA3aHHBIC C
BBIYKCIIEHHEM 00BEMA

MPSMOYTOJIbHOT'O NapajuieNienunesa.
®dopMyIupoBaTh OCHOBHBIE CBOICTBA 0OBEMOB.
JlokaspIBaTh TeopeMy 00 00bEME PSIMOYTOIEHOTO
napaJjuiesienunesaa, ciencTBus u3 He€. Pazpesats
MHOTOTIpaHHUKH, IEPEKIIaJAbIBATh YaCTH.

Pemath crepeoMeTpudeckne 3a1a4u, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMa TIPSAMOYTOIEHOTO
rapajuiesIeunea, MpU3MbL.

CpaBHHBATh M aHATTU3UPOBATH YTBEPKACHUS C LIENBIO
BEISIBIICHUS JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXJIeHHH.

DJICKTPOHHAs MIKOJIa
https://resh.edu.ru/subjec
t/17/11/

Enunas xonnexuwust [IOP
http://school-
collection.edu.ru/

MBIIIJIEHNS
(caMocTosITeNnbHOE
MpUMEHECHUE 3HAHUM,
CII0CO00B JIEHCTBUIA,
MTOVCK HECTAHIAPTHBIX
pelIeHni); aKTUBU3AIINS
MO3HaBaTEIbHON

eI TEIILHOCTH;
MIPUBJICYCHUEC BHUMAHHS
yYamuxcst K
[IEHHOCTHOMY aCTEKTY
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HPSMOYTOJIEHOTO
napaJuiesienumne/a.

OO0BEM NIPAMOI TPU3MBIL.
CrepeoMeTpHruecKue 3aauu,

AHaM3UPOBATh U MOJCITUPOBATH HA A3BIKE TEOMETPHUHI
peallbHBIC CUTYAIUH, CBI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOIO MapajuleNienumneaa, Ipu3Mbl,
nupamuabl.MccneoBaTte IOCTPOCHHBIE MOJIETTH, B TOM

M3y4aeMbIX Ha ypOKax
SIBJICHUIT; IPUBIICUCHIE
BHHMAaHUs yJaIluxcs K
o0cyXaeMoi Ha ypoke

CBS3aHHBIE C BHIUUCIICHUEM YHCIIE U C UCTIOJIb30BAHHMEM alllapara ajireOpsl. nHdopmanuy;
00BEMOB PSIMO IPU3MEL. BBIBOANTH OCHOBHYIO HHTETPAILHYIO hopMyity Juist BOCITUTAHHE
[TpuknanHele 3a/1auu, CBSI3aHHBIE C | BBIYKMCICHUS 00bEMOB Tell. J[oka3biBaTh TeopeMy 00 T'YMaHHCTHYECKOTO
00BEMOM TIpsIMOH 00BEMe HAKIIOHHOM MIPU3MEI Ha TIpPUMEPE TPEYTOJIbHON MBIILIJIEHUSL.
pu3MEL Beranciienne o0bEMOB TelT | TIPU3MBI U [UT TPOU3BOIBHOM MPU3MBL. J[0Ka3pIBaTh
C TIOMOIITBIO OIPEAETIEHHOTO TeopeMy: 00 00BEMe TupaMunbl, GOPMYITHPOBATH
naTerpana. O0pEM HaKJIOHHON CIIEZICTBUS U3 Hee: 00BbEM yCeUEHHON HpaMu.
TIpU3MBI, upaMuabl. Popmyma BriBoanTs (hopMyiTy AT BEIMHCIEHHS 00bEMOB
00béma nupamuabl. OTHOIIEHHE YCEUEHHOM NUpaMUBbIL.
00bEMOB IUPAMUJL C OOIIUM YTIJIOM.
CrepeoMeTpHuueckue 3aauu,
CBsI3aHHBIC C 00bEMAMU HAaKJIOHHOM
nipu3Mbl, mupamuabl.[Ipukinanaee
3amaun 1Mo reMe «O0BEMBI TEIY,
CBSI3aHHBIE C 00BEMOM HaKJIOHHOH
pu3MBl, upaMuzbl. [lpuMenenne
00bEMOB. Brruncnenune paccTosHus
JI0 TIIIOCKOCTH.

Tena Bpamenus (24 | Llunmuaaprdeckas MOBEpXHOCTB, CB00OIHO OTIEPHPOBATH OHATHAMU: IIFITHHIPHICCKAS Poccuiickas PasButne y

q) o0pazyromye THINHAPHIECKON TIOBEPXHOCTS, IMIHHAP. V3ydaTs criocoOs! osTydeHns JJIEKTPOHHAS IIIKOJIA oOydaromuxcst
noBepxuoct. Lumunap. [psamoit UTHHPUYECKON MOBEPXHOCTH, IIHIIHHIPA. https://resh.edu.ru/subjec | mpocrpancTBeHHOTO

Kpyrosoi nunusap. [Inomans
TIOBEPXHOCTH

unnHapa. Konnaeckas
MIOBEPXHOCTh, 00pa3yoIIne
KOHHUYeCKo moBepxHocTH. KoHyc.
CeueHne KOHyCa IMIIOCKOCTHIO,
TnapaJuIeIbHOM MIIOCKOCTH
OCHOBaHHUS. Y CE4EHHBIN KOHYC.
N306paxeHne KOHYCOB U
yCEUEHHBIX KOHYCOB.
CrepeomeTpryecKye 3a/1a4u Ha
JI0Ka3aTeNbCTBO M BBIYHCIICHHE,
IIOCTPOCHUEM CEYEHUH LMIMHIPA,
konyca. [Ipuknagneie 3a1auu,
CBSI3aHHBIE C IINHAPOM.

Cdepa n map.[Tepeceuenue cdepbt
W mapa ¢ miockocteio. Kacanne
mapa 1 cepsl MI0CKOCThI0. By n
n3o0pakeHue mapa. YpaBHEHHE

N3o0paxkaTh MUJIUHAP U €TO CEYSHUSI TNIOCKOCTHIO.
CB00OIHO OTIEPUPOBATH MOHITHSIMHK: KOHUYECKAs
IIOBEPXHOCTh, KOHYC, YCE€UE€HHBIN KOHYyC. M3yuaTh
CIOCOOBI TOTYYEHHUS KOHUYECKOH MOBEPXHOCTH, KOHYCA.
M3o0paxkaTh KOHYC U €r0 CEYSHHS MIOCKOCTHIO,
TIPOXOJIAIIEH Yyepe3 0Ch, U MIIOCKOCTHIO,
MEePHEeHIUKYIISIPHOH K OCH.

BrerBouTh (hopMYyIBI 1151 BEIYUCICHUS OOKOBOH U
MIOJIHOM MOBEpXHOCTEM Ten BpauieHus.Pemars
CTEpEOMETPUYECKHE 3a/1a4H, CBSI3aHHBIE C TeJlaMu
BpallleHHS, HAXOXKJICHUEM IUIOIIAIN OOKOBOW U ITOJTHOM
MIOBEPXHOCTH, IOCTPOCHUEM CEUEHUI.

Hcmonb30Bath MpH PEIICHNH 331249 TUTAHUMETPHUYECKHE
(hakThI 1 METOJIBI.

CpaBHHBATh M aHATU3UPOBATH YTBEPKACHHUS C LIENBIO
BBISIBJICHUSI JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHH.

AHanu3upoBaTh U MOJEIHUPOBATH Ha SI3bIKE T€OMETPUU
peabHbIE CUTYallH, CBA3aHHbIE C KOHYCOM U

t/17/11/

Enunas xomnexuust [IOP
http://school-
collection.edu.ru/

BooOpakeHus U
JIOTHYECKOTO MBIIIICHUS
yTeM
CHUCTEMaTHYECKOTO
HU3y4YEHHUsI CBOMCTB
TE€OMETPHUYECKUX TEI B
MPOCTPAHCTBE;
pa3BUTHE
FEOMETPUUECKON
UHTYHIIH;
¢dopmupoBanue
abCTpaKTHOTO
MBIIUICHS;

pa3BUTHE y ydaIIuXcs
rPaMOTHOW YCTHOM U
MMMICbMEHHOU peyu;
BOCITUTaHHE
aKKypaTHOCTH,
HACTOIUUBOCTHU U
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chepnr. [Tnomans cheps u eé

yactei.CuMmeTpus cepsl 1 1mapa.

CrepeoMeTpHuuecKue 3aJa4uu Ha
JIOKa3aTeNbCTBO U BLIUKCICHUE,
CBsI3aHHBIC CO Cepoii U IapoM,
MMOCTPOCHHUEM MX CCYCHHU
IUTOCKOCTRIO. [IpHKIIaaHbIC 3a1auH,
CBsI3aHHBIE CO Cheport 1
urapom.IToBTOpeHHE: OKPYKHOCTD
Ha IJIOCKOCTH, BEIYHMCIIEHHS B
OKPYXHOCTH, CTaH/IapTHbIC
nomo6us.Paznmnuasie KoMOMHAIINHA
TCJI BpaHleHI/ISI u MHOFOFpaHHI/IKOB.
3amaun o teme «Tena u
MTOBEPXHOCTH BPAICHUS

nuIuHApoM. MccnenoBaTs MOCTpOCHHBIE MOJIETH, B TOM
YHCIIE U C UCTIOJIb30BAHHUEM alllapara ajareOpsl
AXTyanm3upoBaTh (aKThl U METO/IbI IUTAHUMETPHH,
penieBaHTHBIE TeMe, TPOBOIUTH aHanoruu. CBoOOIHO
OIIEpUPOBATH MOHATHAMHU: cepa U map, HeHTP, paguyc,
auametp cdepsl u mapa.lccnenoBath B3auMHoe
pacriosioxxeHue cepbl U MIOCKOCTH.

®opMynupOBaTh ONPEAEIECHUE KaCaTEIbHOU IJIOCKOCTH
K c¢epe.loka3bBaTh TEOPEMBI O CBOMCTBE M MIPHU3HAKE
KacaTeJabHOU IVIOCKOCTH.

BeiBoanTs (hopMyITy AT BEIMHCICHHS TUTONIAIH Chephl
yepes paauyc cdepsl.Pemats ctepeomerpuaeckue
3aJ1a4M, CBsI3aHHbIE O chepoil U IIapoM, HaX0XKICHUEM
wiomaau chepsl U e€ YacTeil, MOCTPOCHUEM CeUCHUM
cdepsl U mapa. AHaIM3UPOBATh U MOJCIUPOBATh Ha
SA3BIKC TCOMETPUHN PCATIBHBIC CUTYalluH, CBA3aHHBIC C
iapom u cepoii.

Pewate npocThlie 331241, B KOTOPBIX (GUTYPUPYIOT
KOMOMHAIMN TN BPAICHHUS 1 MHOTOTPaHHUKOB.
Vcrionp30BaTh Mpy peLICHUH 3a1a4, CBSI3aHHBIX CO
cdepoii u mapom, IaHUMeTprIecKne GakThl U METOIBI.
PemaTe crepeoMeTprueckre 3a1auu, CBSI3aHHbBIE C
TelaM1 BPAILCHHUS, TOCTPOSHUEM CEUEHHN Te
BpaIIeHNs], C KOMOMHAIMAMHE TeJl BPaLeHUs 1
MHOrOrpaHHUKOB.IIpOBOIUTH JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYXKACHUS MPH PELICHUN
TCOMETPHUUCCKUX 3a7da4, CBA3aHHBIX C
NEPIIEHIUKYISIPHOCTHIO TMIIOCKOCTEN. AHATM3UPOBATh U
MOJICITUPOBATh Ha SI3BIKE TEOMETPHUHU peabHbIe
CUTyallu, CBA3aHHBIC C MHOT'OI'PaAaHHUKaMU.
HccnenoBaTh NOCTPOSHHBIE MOENH, B TOM YHCIE U C
WCIIONIb30BAHHUEM allapara anreopsl.

OpPTraHU30BaHHOCTH IPU
MOCTPOCHHUHU
TeOMETPUYECKUX
YEpTEKEH.
WunnuupoBanue u
MOJIepIKKa
HCCIIEI0BATEIIbCKOM
JIESITEIIEHOCTH
oOygaromuxcs

B paMKax peann3arin
VMY MHIUBHUAYAIbHBIX U
IPYIIIOBBIX
HCCIIeI0BATEIbCKIX
MPOEKTOB, YTO JACT
00yJaroIuMCcs
BO3MOXXHOCTb
npUoOpECTH HaBBIK
CaMOCTOSATENIEHOTO
pELICHUS TEOPETHYECKOH
po0JIeMBl, HaBBIK
TeHepUPOBAHUS U
odopmIeHHS
COOCTBEHHBIX HAEH,
HaBbIK YBa)KHTEIEHOTO
OTHOIICHHS K YyKHM
nunesM, ohopMIICHHBIM B
paboTtax npyrux
HCCIIeI0BaTeNe, HaBBIK
Ty OJIMYHOTO
BBICTYIUICHHS TIepe]]
ayIUTOpUEH,
apryMEHTHPOBaHHUS U
OTCTaWBaHMUS CBOCH
TOYKH 3PEHUSL.

ITnomann
MIOBEPXHOCTH U
00BEMBI KPYTIIBIX
ten (9 )

00bém mmmuHapa. Teopema 00
00BEME IPSIMOTO UWITUH/IPA.
IInomaay OOKOBOI U MOJHOM
IIOBEPXHOCTH

nurHIpa. Beraucienne o6bEMoB
TEJI C TOMOIIBIO ONPEEIEHHOTO
nnTerpana. O0bpEM KoHyca .
IInomanyu OOKOBOM U MOJHOM
MIOBEPXHOCTHU

CB00OOIHO OTIEPHPOBATH MOHATHAMU: 00BEM Tea,
IUTOIIAb TOBEPXHOCTH.

DopMyTupoBaTh OCHOBHBIE CBOMICTBA 00BEMOB.
Jloka3bIBaTh TEOPEMEBI: 00 00bEME MWITHHIPA; 00 00bEME
KoHyca. BEIBOOUTE (hopMyIIBI A7 BEIYUCIEHUS 00BEMa
yceu€HHOro konyca.lcciaenoBaTs NOCTpOEHHBIE MOIETH,
B TOM YHCJIE U C HCIOJIB30BAaHMEM ammapaTa anreOpsl.

Poccuiickas
DJICKTPOHHAs MIKOJIa
https://resh.edu.ru/subjec
t/17/11/

Enunas xomnexuust [IOP
http://school-
collection.edu.ru/

Bocrnuranue uckpeHHero
nHTEpeca K y4eOHOH
JIeSITENIbHOCTH,
TIOJTYYCHUIO HOBBIX
3HaHUH, PaCIIUPEHUIO
COOCTBEHHOTO
Kpyro3opa, BOCITUTaHHE
I'YMaHUCTHYECKOTO
MBIIUICHHS,
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koHyca.CTepeoMeTprIecKre
3a/1a4H, CBSA3aHHBIC C BEIYHCICHUEM
00bEMOB IIMIIMH/IPA, KOHYCA.
[MpuknagHbIe 33241 110 TEME
«OO6BEMBI U TUTOLIAAN
noBepxHocreii Ten. O0bEM mapa u
1apoBoro cekropa. Teopema 06
00Bpéme mrapa. [Tnomans chepsr.
CrepeoMeTrprudeckue 3a1a4m,
CBSI3aHHBIC C BHIYUCICHHEM
00BEMOB mIapa, MapoBOro
CerMeHTa, IapoBOro
cekropa.llpuknanHele
o TeMe «O0BEMBI TN,
CBsI3aHHBIE C 00BEMOM IIapa u
IIOIAaabI0 chepsl.

CooTHOILIEHUS MCXKAY MIomaaaMu
MMOBEPXHOCTEH 1 00BEMaMu
MMOJOOHBIX TEII.

[TomoGHEIE TeNa B MPOCTPAHCTBE.
H3meHeHue 00bEMa IpH
noxo6un.CrepeoMeTpHIeCKe
3a/1a4M, CBA3aHHBIC C BEIYHCIICHUEM
00BEMOB TeJ U IUIOIACH
MIOBEPXHOCTEH.

3aJavqu

3HaTh BO3MOKHOCTH PEIICHHMS 3a/1a4 Ha TIOCTPOCHHUE
LUPKYJIEM M JIMHEHKOH, O KJIIACCHYECKUX HEPa3peLINMBIX
3ajadax.

CB0OOHO ONIEPUPOBATH MOHATHIMHU: [IAPOBOIM CETMEHT,
LIAPOBOH CJIOH, IIApOBOI CEKTOP, OCHOBAHHUE U BHICOTA
CErMEHTa, OCHOBAHHUE U BBICOTA IIAPOBOTO

cl1os1. BeIBOIUTE PopMyIIBI U1l HAX0XKACHHS 00BEMOB
IIapOBOTO CErMEHTA, [IAPOBOTO CEKTOPA, IUTOIIAIH
cdepsr.JlokaspBaTh TeopeMy 00 00bpEMe mapa.

PemaTs cTepeoMeTpruecKue 3a1a9H, CBSI3aHHBIE C
00BEMOM I1apa, MapoBOTO CETMEHTA, IIIAPOBOTO
CeKTOpa, Iomanpo cepsl. CpaBHUBATE U
AHAJIN3UPOBATh YTBEPIKACHUA C LCJIbIO BBIABIICHUSA
JIOTHYECKU KOPPEKTHBIX 1 HEKOPPEKTHBIX PACCYKACHHH.
AHaJ'II/I3I/IpOBaTI) 1 MOJCINPOBATH HA A3BIKE TCOMETPUU
peasibHBIC CUTYaIlUH, CBI3aHHBIE ¢ 00BEMOM I1apa,
LIapOBOT'0 CErMEHTa, IIIapOBOTO CErMEHTA, IIOLIA/bI0
cdepsl.

CB0OOIHO OTIEpUPOBATH MTOHATHEM: MTOJOOHBIE TEIa B
npocTpaHcTBe. BEIUUCasITh 00BEMBI TN ¢ TOMOIIBIO
OIIPEAEIEHHOTO HMHTErpana.

PemaTe crepeoMeTprueckre 3a1auu, CBSI3aHHbBIE C
COOTHOIICHUSMH MEXKAY IUIOIAIMH OBEPXHOCTEH 1
00bEMaMu 1o100HBIX Teu1.IIpoBOUTE JTOTHYECKH
KOPPEKTHBIE JOKA3aTEIbHBIE PACCYKIAECHUS IIPU
PEeUHICHUN TEOMETPHUUCCKUX 3a71a4, CBA3aHHBIX C
BBIUHCIICHHEM 00BbEMOB TeJl C TIOMOIIBIO OMPEETEHHOTO
UHTErpaa, HaX0XKICHHEM COOTHOLICHUS MEXIY
TUTOIA/ISIMU TIOBEPXHOCTEH M 00bEMaMH MOJOOHBIX TEJI.
AHaJ'II/I3I/IpOBaTI) 1 MOJCIIMPOBATH HA A3bIKE TCOMETPUU
peajbHBIE CUTYalllH, CBSI3aHHbIE C 00bEMaMU U
TIOBEPXHOCTSIMH TEJI, Ha JOKa3aTeNbCTBO U Ha
HaXO0XJICHHE TeOMETPUIECKUX BEJIHUIHH.

MPUBJICYCHIE BHUMAHUS
ydaumxcs K
o0cyXaeMoi Ha ypoke
nHdopmanum.
Pa3Butne kpeaTHBHOTO
MBIIIICHUS
(camocTosTeNnEHOE
[IpUMEHEHNE 3HaHUH,
c1oco0oB IEeNCTBHIA,
MIONCK HECTAaHIapTHBIX
PpeTIeHwit)

IToBTOpEHMUE,
00001eHne

Y CUCTEMAaTH3aIUs
3HAHHUK

(22 4)

Ob6o01maroree NOBTOpPEHHE
TIOHATHH U METOIOB Kypca
reomeTpun 10—-11 kmaccos,
cUcTeMaTH3anus 3HAaHWUH.
HWcropust pa3BUTHS CTEPEOMETPHU
KaK HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX WH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT.

Pemate crepeomeTpuueckue 3a/1auu Ha JOKa3aTeIbCTBO
MaTeMaTUYECKUX OTHOLICHUH, HAXOXKICHUE
reOMETPUYECKHUX BEIMYMH (JITMH, YIIIOB, IUIOMIACH,
00b&moB).Vcrionb30BaTh PH peLICHUH
CTepEOMETPHUECKUX 3aad INITaHUMEeTpUIecKre (GaKThl U
METO/IBI.

ITpoBoaNTb OTMYECKH KOPPEKTHBIE HOKA3aTEIIBHbIC
paccykXIeHUS MIPH PEIICHUN CTEPEOMETPHIECCKUX U
IUTAHUMETPHUYECKHX 3a1a4.CpaBHUBAT U aHATN3UPOBATH
peallbHble CUTYallud U BBIABISATH BOZMOYKHOCTD €€
MOJIEIIMPOBAHMs HA SI3bIKE T€OMETPHU.

Poccuiickas
DJICKTPOHHAs MIKOJIa
https://resh.edu.ru/subjec
t/17/11/

Enunas xomnexuust [IOP
http://school-
collection.edu.ru/

DopMHUPOBAHUE Y
YYaIuXCs
MPEJICTAaBICHUS O
TCOMETPHUH KaK 9acTU
00111eUeI0BEYECKOM
KYJIbTYPHI;
BOEHHO-TIATPUOTHYECKOE
BOCITUTAHHE YUAITUXCS:
CcoO0O0IIIeHHE
HUCTOPUYCCKUX NAHHBIX,
MTOKA3BIBAIOIINX POJIb
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MogenupoBaTh peajJbHYIO CUTYalluIO Ha S3bIKE
TEOMETPHUH U UCCIIEIOBATh MOCTPOEHHBIE MOJIEIIH, B TOM
YHUCJIE U C UCIIOJIb30BAaHUEM arnapara
anreOpsl.Mcrnonbp30BaTh KOMIIBIOTEPHBIE TPOTPAMMBbI
npu penienuu 3agad.llonydats npencrasieHue o
TEOMETPHUH KaK O Pa3BUBAIOLIEHCS HAYKe, UCCIETyIoIIen
OKPYXKAIOIINi MUP, CBA3aHHOMU C pealbHbIMU
00BEKTaMH, IOMOTAOICH PEIINTh peaNbHbIC
KI3HCHHBIC CHTYalldd O POJIM CTEPEOMETPHH B
Pa3BUTHH COBPEMEHHBIX HHXCHEPHBIX 1 KOMIIBIOTEPHBIX
TEXHOJIOTHH.

yu€HBIX — MATEMAaTHKOB
B YKpEIUICHHH
00OpPOHHO MOIITH
Halei cTpaHsl;

BKJIa]] OT€YECTBEHHBIX
YUYEHBIX B Pa3BUTHE
T€OMETPHH.

OBIIEE KOJIMYECTBO YACOB - 102




Pabouas nmporpamma y4eOHOT0 Kypca «BeposTHOCTb U CTATUCTHKAY.

ITosicHuTenbHas 3amuCKa.

VYueOHbIl Kypc «BeposTHOCTB M CTaTHCTHKa» YIITyOJIEHHOTO YPOBHS SBISIETCS IPOJIODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca YriayOiIEHHOTO ypOBHS OCHOBHOM IIIKOJIBI.
Kypc npeanaznauen aist GopMupoBaHus y 00y4aromuXcsl CTATUCTHYECKOH KYIbTYPhl M IOHUMaHHUS POJIM TEOPUHU BEPOSITHOCTEH KaK MaTEeMaTHYeCKOTO HHCTPYMEHTA JUISl U3YUCSHHMS
CITly4alHBIX COOBITHII, BEMMYMH U nporuieccoB. [1pu n3yuennu kypca o0oramaroTcs npeAcTaBIeHus 00y4alonmxcs O METOIax UCCIeJOBaHHS M3MEHYHBOTO MUPA, Pa3BUBACTCS
MOHMMaHKE 3HAYMMOCTH U OOIIIHOCTH MaTeMaTHYECKIX METOAOB [TO3HAHMS KaK HEOTHEMJIEMOH YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PECHUSL.

ConeprkaHue Kypca HalpaBJICHO Ha 3aKpENJICHUE 3HAaHWH, OTyYCHHBIX IPU U3YYCHUHN Kypca Ha ypOBHE OCHOBHOTO O0IIETo 00pa30BaHMs M HA Pa3BUTHE NPEICTaBICHUN O CIydailHBIX
BEJINYMHAX U B3aNMOCBS35X MEXKLy HIMHU Ha BAXHBIX IPUMEPax, CI0KEThl KOTOPBIX MOYEPIHYTHI U3 OKPY’KAIOLIero Mupa. B pesynprare y 00ydaromuxcst J0IKHO c(hOpMHPOBATHCS
IpECTaBICHUE O HanboJiee yoTpeOUTENbHBIX M OOIINX MaTEMAaTHIECKUX MOAEISAX, HCIOIb3YEMBIX Ul ONMCaHHUS aHTPOIOMETPHIECKIX

U JeMorpadMuecKuX BEINYNH, IOTPELTHOCTEH B Pa3IMUHBIC PO U3MEPEHUSX, IIIUTEIFHOCTH 0€30TKa3HOH paboThl TEXHMUECKUX YCTPONUCTB, XapaKTEPUCTHK MACCOBBIX SABICHUH U
IPOLIECCOB B 00mIecTBE. YUeOHBII Kypc ABIsIeTCS 6a301 111 OCBOCHHUS BEPOSITHOCTHO-CTATUCTHIECKUX METOZOB, HEOOXOANMBIX CIIEIIHAINCTAM HE TOJIBKO HHKCHEPHBIX
CIEATIBHOCTEH, HO TAK)KEe COLMAIBHBIX U TICHXOJIOTMYECKUX, TOCKOJIBKY COBPEMEHHbIE 00IIECTBEHHbIE HAYKH B 3HAYMTEIHLHOIN Mepe HCIIONB3YIOT allapar aHanu3a OoJbIInX
JaHHBIX. [{eHTpasbHYIO YacTh Kypca 3aHUMaeT 00CYKACHHE 3aKOHa OONBIINX Yncel — pyHIaMEHTaIbHOTO 3aKOHA IIPUPO/Ibl, UMEIOLIEr0 MaTeMaTH4YECKyI0 (hOpMaln3alHtIo.

B cooTBeTCTBHM € YKa3aHHBIMU LIEJISIMU B CTPYKTYpe y4eOHOTo Kypca « BeposTHOCTh M CTaTHCTHKA» Ha YIIIyOJIEHHOM YPOBHE BBIICICHBl OCHOBHBIE COJlepKaTeIbHbIC THHUU:
«CrryuaiiHble cOOBITUS U BepOATHOCTH» U «CiryyaiiHble BETHYUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMHMO OCHOBHBIX JINHUH B KYpC BKIIIOUEHBI 2JIEMEHTHI TEOpHHU rpad)oB U TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsI OJTHOLIEHHOTO OCBOCHHS MaTepuala JaHHOro y4eOHOro Kypca 1
CMEXHBIX MATEMaTH4ECKUX YUEOHBIX KYpCOB.

Conepxanue muHAN «CirydaiiHble COOBITHS M BEPOSITHOCTH» CITY>KUT OCHOBOH U1l (JOPMHUPOBAHUS IPEICTABICHIH O PaCcTIpEeIICHUH BEPOSITHOCTEH MEXKAY 3HAUCHHAMH CITy4alHBIX
BEJINYMH. BajkHyI0 9acTh B 3TOH cozepsKaTebHOM JIMHUH 3aHIMAET U3y4YEeHHE TeOMETPHUECKOT0 M ONHOMHAIBHOTO pacIpeaeIeHI 1 3HAKOMCTBO C MX HEIIPEPHIBHBIMH aHAIOTaMH —
MOKAa3aTeIbHBIM U HOPMAJIbHBIM PACHPEIEICHUAMU.

TeMsl, cBSI3aHHBIE C HETIPEPHIBHBIMHU CIIy4aiHBIMU BEJTMUMHAMU U PACTIPE/ICIICHUSMH, aKIIEHTHPYIOT BHUMAaHHE 00yJaroIMXCsl Ha ONMMCAHUY U U3YYCHUH CITyJailHBIX SIBICHHH C
TIOMOIIIBIO HENPEPHIBHBIX (QyHKIMH. OCHOBHOE BHUMAaHHE y/EISIETCs TOKa3aTeIbHOMY W HOPMaJIbHOMY PacIpeIeIICHHSIM.

B kypce npenycmarpuBaeTcsi 03HAaKOMHUTENILHOE N3YyYEHUE CBSA3U MEX/Y CIy4ailHBIMU BeJTMYMHAMM M OTIMCAHUE DTOM CBSI3H C MOMOIIBI0 KO3 (DUIIMEHTA KOPPEISLUH U €ro
BBIOOPOYHOTO aHAIOTa. DTH AJIEMEHTHI COJICPKAHUS PAa3BUBAIOT TeMY «JlHarpamMMbl pacCenBaHU», H3YYEHHYIO Ha YPOBHE OCHOBHOT'O O0IIETO 00pa30BaHMs, ¥ BO MHOTOM OIHMPAIOTCA
Ha CBEJICHUS U3 KypCOB AJIr€OPHI M TEOMETPHH.

Emé oauH 311eMeHT cofepkaHus, KOTOPBIH Mpe/iaraeTcss Ha 03HaKOMUTENIFHOM YPOBHE — IOCHIE0BATEIbHOCTh CIIYyYaiHBIX HE3aBUCUMBIX COOBITHH, HACTYAIOUINX B €TUHHILY
BpeMeHu. O3HaKOMIICHHE C PaclpeelICHUEM BEpOSTHOCTEH KOJIMUECTBa TAKUX COOBITHI HOCUT Pa3BUBAIOLIMI XapaKTep U SIBISETCS aKTyalbHbIM JJIsl OYAYIIMX a0UTypHEHTOB,
MOCTYTAIOIINX HA yYeOHBIE CTIEIHATFHOCTH, CBI3aHHBIE C O0IIECTBEHHBIMU HayKaMH, ICUXOJIOTHEH U YIIPaBICHHEM.

OO11ee Yrco 9acoB I U3yYeHHs yueOHOTO Kypca «BeposSTHOCTD U CTATHCTHKA» Ha YriyOIIeHHOM ypoBHE - 68 wacoB: B 10 ximacce - 34 gaca (1 wac B Hememto), B 11 kimacce - 34 gaca
(1 gac B HeneIMO)

Conepxanue o0yuenus B 10 kiacce.

I'pad, cBs3HBIN rpad, myTH B rpade: nukisl u neny. CteneHs (BaICHTHOCTH) BEpIIHHBL. [ pads! Ha miockocTH. [lepeBbs.

CityuaiiHble SKCIIEpUMEHTSHI (ONBITHI) U CITy4aiHble COOBITHA. DlIeMEHTapHbIe COOBITHS (MCXO0/1bI). BeposiTHOCTD cirydaliHOTO cOOBITHSA. BIM30CTh 4acTOTHI ¥ BEPOSITHOCTH COOBITHH.
City4aifHbIe OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuy HaJl COOBITHAMH: TIepeceueHne, 00beAMHEHNE, IPOTUBOIIOIOKHBIE COOBITH. J{narpammel Ditnepa. @opmyna ClI0KeHHS BEPOSITHOCTEH.

YcnoBHast BEpOSATHOCTh. Y MHOJKEHHE BEpOSTHOCTEH. [lepeBo ciydaiiHoro sxcniepuMenTa. @opmyina nonHoi BepostHocTH. Dopmyna Baiteca. HezaBucumbie cOOBITHS.

BunapHbIf ciTyyaifHBIN ONBIT (MCTIBITaHUE), ycIieX U Heyaada. HesaBucumele ncnsitanus. Ceprs HE3aBHCHMBIX HCIIBITAHUH A0 TIepBoro ycrexa. [lepectanoBku u pakropuai. Yucio
couetanuii. Tpeyronpank [lackamsa. @opmyna 6uaomMa HetoToHa.

Cepus He3aBUCUMBIX HcIbITaHUH beprymmn. CiaydaliHbIi BEIOOP M3 KOHEYHOH COBOKYITHOCTH.

Crnyuaiinas BenmmuuHa. Pacnipenenenue BeposTHocTel. [uarpamma pacnpeneneaus. Onepanny Haja CIydaiHpIMU BemnanHaMu. burapHas cirydaiiHas BenuuuHa. [Ipumepbl
pacripeienieHuii, B TOM YHciie TeOMETPHYECKOEe M OMHOMHUAIIBHOE.

Conepxxanue o0yuenus B 11 kiacce.

CoBMecTHOE pacnpesiesIeHHe ABYX CIydaliHbIX BenuynH. He3aBucuMmble cityyaiiHble BETUYUHBIL.



Maremarnyeckoe OKHIIaHUE CIy4aiHON BeNMUMHEI (pacnpesenenus). [Ipumeps! IpuMeHeHHs MaTeMaTHIeCKOTr0 OKUIaHus (CTpaxoBaHHe, JIoTepes ). MaTeMaTnieckoe OXKuaaHue
OMHapHOI1 ciyyaiiHO! BeTMYMHBL. MaTeMaTn4ecKoe 0XKUAaHie CYMMBI CITy4aillHBIX BEJIMUMH. MaTeMaTn4ecKoe 0XKHUAaHie TeOMETPHYECKOTr0 1 OMHOMHUAIILHOTO PacIpee/IeHUH.
Jucnepcus v cTaHIapTHOE OTKJIOHEHUE CITy4aiiHOW BeJIMYHHBI (pactpeaeneHus). Jlucnepcust OMHaApHOU ciydaifHOH BelMUMHbL. MaTeMaTHYecKoe 0)KHAaHHe TIPON3BEICHHS 1
JICTIEPCHSI CYMMBI HE3aBUCHMBIX CITyYaiHBIX BennuuH. Jlucrnepcus v craHIapTHOE OTKIOHEHHE OMHOMHAIBHOTO paciipeeeHus. Jlucnepcus u cranaapTHOE OTKIOHEHHUE
TEOMETPUUECKOTO PaCIpeeeHHs.

Hepasencto Uebprmésa. Teopema YeOpmméra. Teopema bepryimn. 3akoH Oonpnx ancenr. BeIOopodHbIil MeTox nccinenoBanuid. Beioopounsie xapakTepuctuku. OneHNBaHe
BEPOSITHOCTH COOBITHSI IO BBIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX IUITOTE3 C MOMOIIBIO H3YYEHHBIX PacIpeaeICHUMH.

HenpepriBHble cnydaiinsie BennauHbL. [Ipumepsl. yHKIWS IIIOTHOCTH BEPOSTHOCTH pacipeaesieHus. PaBHOMepHOe paciipeneneHie U ero CBOUCTBA. 3a1auu, MPUBOISIIIIE K
MOKa3aTeIbHOMY PACTIpENeNICHNIO. 3a1adul, IPUBOAAIINE K HOPMAIbHOMY pacnpeencHnio. OyHKINSA MIOTHOCTH BEPOSITHOCTH ITOKA3aTeNbHOTO pacipeneNeHns], (PyHKIHUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIIbHOTO pacnpenencHns. OyHKIMS TNIOTHOCTH

¥ CBOWCTBA HOPMAJILHOTO PACIPE/IEIICHHUS.

[TocnenoBaTeIbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHI. 3aiauu, NpUBOASLINE K pacnpeaeneHuto [lyaccona.

KoBapuanus aByx ciydaitabix BeanunH. Koadduunenrt nuneitHoi koppensun. CoBMeCTHbIE HAOIIOACHHS IBYX BelW4KH. BeIOOpouHblil k03¢ dunneHT koppensiuu. Paznnune
MEX/ly JINHEHHOU CBA3bI0 U IPUYMHHO-CJICICTBEHHON CBA3bI0. JIMHEliHas perpeccus, MeTOJ, HAUMEHbIINX KBaJpaToB.

[TpeaMeTHBIE pe3yNbTaThl IO OTIEIBHBIM TeMaM y4eOHOro Kypca «BeposTHocTh U cratucTkay. K konmy 10 kinacca o0ydaromuiics HayquTcs:

CBOOO/IHO OIIEpUPOBATh MOHATHAMHU: Tpad, MIOCKH rpad, CBA3HBIN rpad, myTh B rpade, Lemnb, LUK, 1ePeBO, CTeNeHb BEPLIMHbI, JIEPEBO CIy4aillHOTO SKCIEPHMEHTA;

CBOOO/THO ONEPUPOBATH MOHATUAMH: CIYYAWHBIA IKCTIEPUMEHT (OIIBIT), CAYyYaliHOE COOBITHE, FIIEMEHTAPHOE CIYYaiiHOE COOBITHE (3JICMEHTAPHBIA HCXOT) CIY4aiHOTO OIIBITA,
HaXOAWTH BEPOSITHOCTH COOBITHH B ONBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTapHBIMH COOBITHSIMH;

HaxXOANTh U POPMYIHPOBATH COOBITH: IIepecedeHNe, 00beINHEHNE JaHHBIX COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY, HCITIOJIL30BATh JHAarpaMMBbl Diliiepa, KOOpANHATHYIO
HPSAMYIO JUTS PEIICHNS 3a/1a4, T0JIb30BaThCs (POPMYIION CIIOKEHNUS BEPOSITHOCTEH U BEPOSATHOCTEH JBYX M TPEX CIlydalHBIX COOBITHII;

OTIEpUPOBATH MOHATHAMHU: YCIOBHAsI BEPOSTHOCTh, yMHOXXEHHUE BEPOSITHOCTEH, HE3aBUCHMBIE COOBITHS, IEPEBO CITYYAHHOTO IKCIIEPUMEHTA, HAXOIUTh BEPOSATHOCTH COOBITHIA C
TIOMOIIIBIO TIPaBHJIa YMHOXKEHHMS, JIepeBa CIIy4aifHOTO OIIBITA, NCIIOJIb30BaTh (hOPMYITy OITHOH BeposTHOCTH, hopMyiy baiieca npu penieHnn 3aaad, onpenessiTh He3aBUCHMOCTh
coObITHi 110 (hOpMyJIEe U 10 OPraHU3aALMH CIIyYalHOTO SKCIIEPHUMEHTa,;

NPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (HOPMYIIBI JJIsI IEPEUUCIICHUS AIIEMEHTOB MHOYKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4aifHOTO OIbITa, PEIICHHs 3a/1a4 110 TEOPUH BEPOSITHOCTEH;
cBOOOJTHO ONIEPHUPOBATH MOHATUAME: OMHAPHBIN CIyYalHBIN ONBIT (MCHIBITAHKE), YCTIEX M HeyJada, He3aBUCUMBbIE HCTIIBITAHNSA, CEPHsI HCIIBITAHUN, HAXOAUTH BEPOSITHOCTH COOBITHIA: B
CepUH UCIIBITAHUN 10 IEPBOTO yCIeXa, B CEPUH UCIIBITaHNH BepHyIH, B OIBITE, CBA3aHHOM CO CITy4ailHBIM BEIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJTHO ONIEpPHUPOBATh MOHATUAME: CIyJ4aiiHas BEJIMYMHA, paclpeieieHHe BEePOATHOCTEH, AuarpaMMa pacipezeseHus, OnHapHas ciaydaiHas BeTN4YMHA, TeOMETPHUUECKOE,
OMHOMHUANBHOE paclpeneeHue.

[IpeaMeTHBIE pe3yabTaTHI IO OTACIBHBIM TeMaM yueOHoro Kypca «BeposTHocTs u cratucTiKa». K koHITy 11 Kitacca oOydaromuiicss Hayqu TCs:

OTIEpUPOBATH MOHATHAMK: COBMECTHOE pacHpe/ieIeHHe IBYX CIIy4aifHbIX BEIMYMH, UCTIOJIb30BATh TA0JIMIy COBMECTHOTO paclpeaeIeH s ABYX CIydailHbIX BEJIMIHH JUISl BHIACICHUS
pacnpeneneHus KakJJoi BEeIMYHUHBI, ONPEeICHNs HE3aBUCUMOCTH CITy4ailHbIX BEJIUYHH;

CBOOO/IHO OTIEpHPOBATH MOHATHEM MaTEMaTHUECKOTO OXKUIAHHSI CIIy9aifHOI BEeNMYMHBI (pacpeiesieHns ), IPUMEHTh CBOMCTBA MaTeMaTHUECKOTO OKUIaHMS TIPH PELICHUH 3aja4,
BBIYHCIIATH MaTEMaTHIECKOE 0XKUIaHHE OMHOMHAIEHOTO M TE€OMETPHUYECKOTO Paclpe/ielieHn



CBOOOIHO ONIEPUPOBATH MOHATHUSMH: JUCIEPCHUS], CTAHAAPTHOE OTKJIOHEHUE CIIyYaiHOW BEJIMYMHBI, IPUMEHSTH CBOIMCTBA JUCIEPCHUU CIIy4ailHOW BEJIMUUHBI (pacIpe/iesICHNs ) IpH
PEILICHUH 3a1a4, BBIYUCIATH AUCIIEPCUIO M CTAHIAPTHOE OTKIOHEHHE T€OMETPHUYECKOTO M OMHOMUAIBHOTO PACIpEICIICHHH;
BBIYHCIIATH BEIOOPOYHBIE XapaKTEPUCTHUKH 110 JAHHOH BBEIOOPKE M OLIEHUBATH XapaKTEPUCTHKU TCHEPATbHON COBOKYITHOCTH IAHHBIX 110 BEIOOPOUYHBIM XapakTepucTikaM. OLeHNBaTh
BEPOSITHOCTH COOBITHI U IIPOBEPSTH MPOCTEHINNE CTATHCTHYECKHE TUITOTE3BI, TTOJIB3YACh N3YUYCHHBIMH PACIPEICICHUIMH.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTB U CTACTUKA»

10 xnacc
Ne | Tema, pasmen kypca [IporpammHOE coaepKaHme XapakTepHuCTHKA JEeATCIbHOCTH 00YYAIOIHXCS HUcnone3yembie DOP BocnurarenbHblit
/n HOTEHIUAT IPOrPaMMBI
BOCMUTAHHS «Y pOUHas
JICATEILHOCTDY
1 OneMeHTHI TEOpUU I'pad, cBs3HbIH rpad, [TpencTaBnsITh OOBEKTHI U CBS3H MEXKIYy HUMHU C Poccuiickas dopMupoBaHue y
rpaoB MpENCTaBICHUE 3a1a4H C MOMOIIBIO Tpada, HAXOANUTH IYTH MEKTY BEpIIHHAMH AIIEKTPOHHAS [IKOJIA yUaIuXcst
(3 ) nomoIibo rpada. CreneHb rpada. Beiensite B rpade e 1 [UKIIbL. https://resh.edu.ru OpE/ICTABICHHS O
(BareHTHOCTH) BepnHEL [1yTh | CTpOUTH AepeBO MO OMUCAHHIO CIYYaiHOTO OMbITA, BEPOATHOCTH H
B rpade. e n mukisl. ['padpl | ONMCHIBATH Clly4aifHbIe COOBITHS B TPMUHAX ACPEBa. Enunas xomnexnus LIOP | craTucThke, KaKk 4acTh
Ha II0cKoCTH. JlepeBo Peratsh 3a1a4un ¢ mOMOIIBIO TPadoB. http://school- 00111eYeI0BeYeCKOi
CITy4aiHOTrO IKCIIEPUMEHTA. collection.edu.ru/ KYJIBTYDBL,
2 Crny4aiiHbIE OTIBITHI, Ciy4aiiHble 3KCTIEPUMEHTHI Br1enate u onuckIBaTh CirydaiifHble COOBITHS B Poccuiickas

CiIyJaitHble COOBITUS U
BEPOSTHOCTH COOBITHIA

(3 9)

(OIBITHI) U CiTy4aliHbIE COOBITHSI.

DeMeHTapHbIE COOBITHS
(ucxompr). BeposTHOCT
CITy9aifHOTO COOBITHSI.
BeposarHocTH coOBITHIT B
OTIBITAaX C PABHOBO3MOYKHBIMU
AJIEMEHTAPHBIMH COOBITHUSIMI.

CIIy4aiiHOM OIIBITE.

DopMyIHpOBaTh YCIOBHS MPOBEACHUS CIIYyIaliHOTO
OTIEITA.

HaxonuTs BepoATHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOYKHBIMH JJIEMEHTAPHBIMH UCXOIaMHU.

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru

Enunas konnexuus [{OP
http://school-
collection.edu.ru/

NPUMEHEHHE Ha YPOKe
MHTEPAKTHBHBIX (OpM
paboTHI ¢
00yJarOIIUMHUCS:
CUTYaI[HOHHBIXUTP,PYII
TTOBOHUITAPHOHPAOOTHI;



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Onepauuu Hajg
MHOXECTBAMH U
coOprTusaMu. ClioKeHue
1 YMHOXCHHE
BEPOSITHOCTEM.
YcnoBHas BEpOSITHOCTb.
HezaBucumeble coOBITHS

(59)

[epeceuenue, oObeTHEHNE
MHOXKECTB U COOBITHH,
IIPOTHUBOIIOIOXKHBIE COOBITHS.
dopMmyna ClI0KEHUS
BEPOSITHOCTEN Y CI0BHAs
BEPOSITHOCTb. ¥ MHOXKEHUE
BeposiTHOCTER. PopmMyna
YCIIOBHOH BEPOSITHOCTH.
®opMyiia OIHOU BEPOSTHOCTH.
®opwmyna baiieca. HezaBucumsie
COOBITHSI.

Hcnonb3oBaTh auarpammsl Diiepa 1 BepOaibHOe
OIMCcaHue COOBITUI IIPY BBINIOJIHEHUH ONIEpaIuii Hajl
COOBITHAMH.

OrneHrBaTH H3MEHEHHUE BEPOSTHOCTEH COOBITHIA IO Mepe
HACTYIUICHHS APYTHUX COOBITHII B CITydaifHOM OTIBITE.
PemmaTs 3ama4n, B TOM 4HCIIE C NCTIOIB30BAaHUEM JIEPEBA
CITy4alHOTO OTIBITA, (POPMYJI CIIOXKEHHS U YMHOKCHUS
BEPOSITHOCTEM.

Poccuiickas
QJICKTPOHHAaA HIKOJIa
https://resh.edu.ru

Enunas xomnexuus [JOP
http://school-
collection.edu.ru/

BKITIOYCHUEBYPOKHUTPOBBI
XIPOLEYD;

BOCITUTAHHE YUAIIUXCS
Ha 00IIeYeIOBEYUECKNX
LIEHHOCTSX,
(dhopmupoBanne
YCUAYHBOCTH,
OTBETCTBEHHOCTH,
HCITOTHUTENLHOCTH,
CaMOCTOSITEILHOCTH

Cepun
[OCJIE0BATEIbHBIX
ucnbITaHui. VcnibITanus
beprymnu.

Crny4aiiHBIi BEIOOD W3
KOHEYHO! COBOKYITHOCTH

(59)

bunapHblii ciy4aiiHbIN ONBIT
(ucmeITaHKe), ycIex U HeyAada.
He3zaBucumMeble HCIIBITAHHUS.
Cepus HE3aBUCUMBIX
HCTBITAHUH 10 IEPBOTO YCIEXa .
Cepus HE3aBHCHMBIX
ucnelTanuil bepHysmu .
Cry4aiiHBIi BBIOOP U3 KOHEYHOU
COBOKYITHOCTH.

IMpakTryeckas padora ¢
HCTIOBb30BaHUEM IEKTPOHHBIX
TabIuUIL.

Pa30uBaTth Cl0XKHBIE SKCIIEPUMEHTHI Ha OT/EIIbHbIC
UCTIBITaHUS.

Pemmate 3a1aun Ha MOMCK BEPOSATHOCTEH COOBITHI B
CEpUH UCIIBITAHUN 10 MEPBOro ycIexa U B Cepusix
ucnelTaunii bepHyum, a Tak’ke B OIBITAaX CO
CITy4alHBIM BEIOOPOM M3 KOHEUHOI COBOKYITHOCTH C
WCTIONIb30BaHHEM KOMOHMHATOPHBIX ()akTOB U GOPMYII, B
TOM YHCIIE B X0JI€ MPAKTHIECKOH PabOTHI ¢
MPUMEHEHNEM CTaHAAPTHBIX (QYHKIHH.

Poccutickas
QJICKTPOHHAaA 1IKOJIa
https://resh.edu.ru

Enunas xomnekiusa LIOP
http://school-
collection.edu.ru/

- BKJIIOUECHHE B YPOK
WUTPOBBIX MPOIEAYD;
Muunuuposanue u
MOAAECPKKA
HCCIIeI0BAaTEIIbCKOM
IEeSITCILHOCTH
oOyJarormuxcs

B paMKax peanu3anuu
VMU UHAMBUAYaJIbHBIX U
TPYIIOBBIX
HCCIIeIOBATEIbCKUX
MIPOEKTOB.

CrnyuaiiHble BETUUHUHBI
u pacnpenenenus (18

1)

CnyuaiiHas BeTMYUHA.
Pacnipenenenue BeposTHOCTEN.
[unarpamma pacnpeeneHusl.
Omnepariu HaJl CITyJailHbIMU
BeauuuHaMu. IIpumepsl
pacupenenenuid. bunapnas
CilydaiiHasi BEIUYHUHA.
I'eomerpuueckoe
pacnpenenenue. bunoMunansHoe
pacnpeneneHue. OKuaHue
Clly4aliHO! BEIMYHHBIL.
CoBMecTHOE pacmpesesieHne
JBYX CIIy9alHBIX BETUUNH.
He3aBucumsle citydaiinble
BenuunHbL. CBOMCTBA
MaTeMaTHIECKOTO OKUITAHUS.
MaTtemaTuuecKoe OKUIaHNUE

OcBauBaTh NOHITHSA: CydaiiHas BeIMIMHA,
pacnpenenenue, Tabnuia pacupeaeeHus, 1uarpaMma
pacrnpeneneHus.

Haxoauth 3HaueHus1 CyMMBbI U IPOU3BEACHUS
CITy4YalHbIX BEJIUYHH.

Crpouth OHHApHEIEC pacIpeesICHIS [0 OIHCAHHIO
cOOBITHII B CITydaitHBIX ombITa. CTPOUTH U Pacrio3HaBaTh
TEOMETPUIECKOE U OMHOMHAIEHOE PACIIPEICIICHHS .
Pemate 3amaun Ha BRIYMCIICHHE MAaTEMAaTHICCKOTO
OXKHMIAHHUS.

CTpouTh COBMECTHBIE PAaCIIPEIEACHHUS .

N3yuatk cBoOMicTBAa MATEMATHYECKOTO OXKUAAHUS .
Pemats 3a1aun ¢ MOMOIIBI0 U3YUEHHBIX CBOMCTB . [1o
M3YYECHHBIM (opMyiaM HaXOJUTh MaTeMATHUECKHE
0KHUJIAHUS CIIy4alHBIX BEJIMYUH, UMEIOIINX
reOMEeTPUUECKOe M OMHOMHUATIFHOE pacTpeaeeHusI.

Poccutickas
QJICKTPOHHAA IIKOJIa
https://resh.edu.ru

Enunas komnekuus [IOP
http://school-
collection.edu.ru/

MPUMEHEHHE Ha yPOKe
TPYNIOBON pabOTHI TN
paboTe B mapax.
PasButHne kpeaTuBHOTO
MBIIUICHHS
(camocTosTENBEHOE
MIPUMEHEHHUE 3HAHUH,
CI1oco00B JICHCTBHH,
MMOMCK HECTAHAAPTHBIX
peleHuit); akTHBU3anus
M03HABATENBHOM
JeSITeTbHOCTH;
NpUBJICYCHUE BHUMAHUS
y4gamuxcs K
[IEHHOCTHOMY aCIIEKTY
M3yJaeMbIX Ha ypoKax
SIBJICHUH; IPUBJICYEHUE



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OMHapHOM ciy4alHOM
BeIUYUHBL. MaTteMaTHueckoe
OKHJIaHNE TEOMETPUIECKOTO U
OMHOMHAIBHOTO
pacupenenenuid. Jucnepcus u
CTaHAAPTHOE OTKIIOHEHHE.
Hucniepcust OnHapHOU
CIy4ailHOW BEIMYMHBL.
CBoiicTBa AUCTIEPCHH.
MateMaTHueckoe OKUIaHue
MIPOU3BEACHUS U JUCTIEPCUs
CYMMBI HE3aBHCUMBIX
CITy4aiHbIX BEJIUYMH.
Jucnepcusi GHHOMHUAIIBHOTO
pacrpeaeneHus.
IMpakTryeckas padora ¢
HCTIONIb30BAHHEM 3JIEKTPOHHBIX
TaOIHII.

OcBauBath MOHSTHS: JUCIEPCHSI, CTAaHJAPTHOE
OTKJIOHEHUE CITy4aliHOM BEJINYHHBI.

HaxoauTs aucnepcuio 1o pacipeneieHuo.

N3yuars cBONCTBA AUCTIEPCUH.

ITo m3y4eHHBIM (hOpMyIaM HAXOAUTH AUCHIEPCHIO
OMHOMHATIBHOTO PACTIPENEIICHNUS, B TOM YHCIIE B XO/I€
MIPaKTUIECKOH pabOTHL.

BHUMAaHUSI yYalIUXCS K
00CyX/1aeMOl Ha ypOKe
WHpOPMAIIHH;
BOCITUTaHHE
FYMaHHUCTHYECKOTO
MBIILICHUSL.

OBILIEE KOJIMYECTBO YACOB - 34

11 knacc

Ne

Ha3zBanmue pasnena (Temsl)

OCHOBHOE coJiepKaHue

OcCHOBHBIE BUJIBI JEATEILHOCTH O0YyYarouIuxcs

Hcnons3yemsre OOP

BocnurarenbHbIi

n/n | (KOJIM4EeCTBO 4acoB) NOTEHIMaJ IPOrPaMMBI
BOCIIMTAHUS «YpOUHas
JIeATEIILHOCTD )

1 3aKoH OONBIINX YHCENT Hepasenctso YeOpiméRa. Pa36upath JoKa3aTeIbCTBA TEOPEM. Poccuiickas ®dopmupOoBaHHUE Y

(59)

Teopema Yebpmména. Teopema
Bepayiu . 3aK0H 0OIBIITHX
gricen . BEIOOpOYHEI MeTOx
HUCCIIEIOBAHUM .

[IpakTrdeckas padora ¢
HCTIOJIB30BaHUEM DIICKTPOHHBIX
TaOJIHIL.

OcBaunBaTh BEIOOPOYHBIN METO]T UCCIIEOBAHMIA, B
TOM YHCJIE B XOJI€ IPAKTUYECKON paOOTHI.

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru

Enunas konnexuus [{OP
http://school-
collection.edu.ru/

yUaIuxcs
NPEJICTABJICHHS O
TEOMETPHUH KaK YacTh
o0rIeyenoBeyecKon
KYJIBTYPHI;

coo01ienue
HCTOPHYCCKUX JTAHHBIX
00 yu&HBIX —
MaTeMaTHKaX, BHECIIIHX
BKJIaJ] B Pa3BUTHE HAYKU
Hallel CTpaHbl U MHUpa
BIIEJIOM;



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BKJIaJl OT€YECTBEHHBIX
YUYEHBIX B Pa3BUTUE
HayKH.

DEeMEHTHI
MaTeMaTHYECKOM
CTATUCTUKHU

(69)

I'enepanbHas COBOKYITHOCTh U
city4aiiHasi BBIOOpKa. 3HaKOMCTBO
¢ BEIOOPOYHBIMHU
xapakTepucTukaMu. OLeHKa
CPEIHETO U TUCTIEPCHH
TeHEPAIbHON COBOKYIHOCTH C
TIOMOIIIBIO BEIOOPOYHBIX
xapakTepucTuK. OLleHUBaHNE
BEPOSATHOCTEH COOBITHIA IO
BBIOODKE.

CrartucTuueckas THIoTe3a
IIpoBepka NpOCTEHIINX THIIOTES C
IIOMOIIBIO CBOMCTB U3y4EHHBIX
pactipenenesuil.

[pakTryeckas padora ¢
HCTONB30BaHUEM IEKTPOHHBIX
Ta0IuII.

OcBauBath MOHSTHS: TeHEpAIbHAS COBOKYITHOCTb,
BBIOOpKA, BEIOOPOYHOE CpeTHEE U BBIOOPOYHAs
JICTIEPCHSL.

BBI4HCIATE BEIOOPOYHBIE XapaKTEPHCTUKH U Ha UX
OCHOBE OLICHMBATh XapaKTEePUCTHKU ICHEPaIbHON
COBOKYITHOCTH.

OcBauBaTh MOHATHS: CTATHCTHYECKAs THIIOTE3A.
OLeHHUBATh BEPOATHOCTH COOBITHI M IIPOBEPATH
NPOCTEHIIne THIOTE3bl Ha OCHOBE BEIOOPOYHBIX
JIAaHHBIX, B TOM YHUCJIE B XOJI€ MPAKTHYECKOH PabOThI.

Poccuiickas
QJICKTPOHHAA HIKOJIa
https://resh.edu.ru

Enunas xomnekiusa LIOP
http://school-
collection.edu.ru/

Opranuzanus
TBOPYECKOHU
HCCIIEN0BATENbCKON
JeSTeTHbHOCTH
YYaIIIXCS.

HenpepriBHbIE cityuaiinbie
BEJINIMHBI
(pacnpeneneHus),
MOKa3aTeIbHOe

1 HOpMaJbHOE
pacnpenenenus (4 1)

IIpumMeps! HeNpPepBIBHBIX
ClIy4yailHbIX BeIMYUH. DYHKIUS
IUIOTHOCTH BEPOSTHOCTH.
PaBHOMEpHOE pacnpeneneHue.
ITpumeps! 3a1a4, IPUBOAAIINX K
MOKa3aTeIbHOMY U K
HOPMAJIFHOMY PacIIpeesICHISIM.
OyHKUUS TIIOTHOCTH
BEPOSATHOCTH MOKA3aTEIbHOTO
pacnpenenenus. DyHkius
IUIOTHOCTH BEPOSITHOCTU
HOPMAJIbHOTO PacHpeeIeHHUs.

3HAKOMUTECS TOHATHSIMU: HETIPEPhIBHAS CITydaiiHast
BEJIMYIHA, HEIIPEPHIBHOE pacIipeesicHue, PyHKIUI
TUIOTHOCTH BEPOSITHOCTH.

HaxonuTs BeposSTHOCTH COOBITHII ITO JAHHOM
(hyHKIIMHM TUIOTHOCTH.

3HAKOMHUTHCS C MOHIATUSIMU: IMOKA3aTEILHOE
pacnpenenenne, HOpMalbHOE pacipeesieHue.
Breigensts mo onucaHuio CiydaiiHble BETUYHHBI,
pacmpe/ieieHHbIE 110 TIOKa3aTeIbHOMY 3aKOHY, IO
HOPMaJbHOMY 3aKOHY.

Paz0upath npuMepsl 3a1a4, TPUBOIAIINX K
MOKa3aTeJIbHOMY PaCHpPEEICHUIO U K HOPMAJIbHOMY
pacnpeaesieHuro.

Poccuiickas
ANIEKTPOHHAS IIKOJIA
https://resh.edu.ru

Enunas komnekuus [IOP
http://school-
collection.edu.ru/

Pa3BuTHe KpeaTuBHOTO
MBIIITICHUS
(camocTosTENBEHOE
MIPUMEHEHNE 3HAHUMH,
c1toco0oB JICHCTBHIA,
MONCK HECTAaHAAPTHBIX
pelIeHNH); aKTUBU3AIUS
[I03HaBaTEJILHON
JeSITeTbHOCTH;
NpUBJICYCHUE BHUMAHUS
yUaImxcst K
LIEHHOCTHOMY aCTIEKTY
H3y4aeMBbIX Ha ypoKax
SIBJICHUI; IPUBJICUCHHE



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BHUMaHHS y4aluxcs K
00CyX/1aeMOl Ha ypOKe

WHpOPMAIIHH;
BOCIIMTaHHE
TYMaHHCTHIECKOTO
MBIIIICHHS.
Pacnpenenenue Ilyaccona | IlocnenoBarenbHOCTh ONMHOYHBIX | BBIIEIATH O ONUCAHUIO CIIY4ailHOTO OIIBITA Poccuiickas BOCIIUTaHHE
(29) HE3aBUCHUMBIX COOBITHIA. [IpuMep | BeMHYHHEI, pacipeeseHHbIe Mo 3akoHy [lyaccoHa. AIIEKTPOHHAS MIKOJIa TBOPYECKOTO CTHIIA
3a/1a9H, TIPUBOISIIEH K Permats 3a1a4u, B TOM YHCIE B XOJ€ MIPAKTHIECKO# https://resh.edu.ru MBIILICHUS,
pacupenenenuro [lyaccona. paboTHI ¢ IPUMEHEHNEM CTaHIAPTHBIX (DYHKITHIA BKITIOYAFOIIETO B ceOs
[pakTuyeckas pabora ¢ AJIEKTPOHHBIX TaOJIHII. Enunas xomnekius [JOP | cooOpa3uTenbHOCTD,
HCTIONB30BAaHUEM 3JIEKTPOHHBIX http://school- HaOIF0JaTeTBHOCTb,

TaOJIHII.

collection.edu.ru/

XOPOIIIYIO MaMsTh,
OCTpBIH TJIa30Mep,
(anTazuro,
BHHUMATEIHHOCTD;
BOCTIHTaHHE MPUBBIYKU K
CaMOIIPOBEpKE,
TIOTYMHEHHUS CBOUX
JNEWCTBUH ITOCTABIIEHHON
3a7a4e, JOBEICHUS
Hayaroil paboTsI 10
KOHIIA.

CBs3b MEXY
CIIyYalHBIMU BEIMYUHAMH

(64)

KoBapuariust [ByX Cay94aiHbIX
BennuuH. Koaddument
koppensiiui. COBMECTHBIE
HaOJIOICHHUS IBYX BEJUYHH.
Bri6opounslit koaddurpeHt
Koppensun. Pa3znmanemexry
JIMHENHOM CBSA3bIO U IPUYUHHO-
CJIEJICTBEHHOU CBsA3bI0. JINHEHHAs
perpeccus. [IpakTudeckas padora
C UCTOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJIHIL.

OcBauBaTh NOHATHS: KOBapHaIs, ko3dduiuert
KOpPPEIAIHHY, INHEHHAs 3aBUCUMOCTb.

Or1eHMBaTh XapakTep CBA3U MEXKAY CIyJalHBIMU
BEJIMYMHAMU, UCXO/ U3 TIPUPOIBI TAHHBIX U
BBIUHCIICHHBIX XapaKTepUCTUK.VIconb30BaTh
JIarpaMMBbl PACCEUBAHUS 1T H300paKeHUsI
COBMECTHOT'O PacCerBaHMs IaHHbIX.

Haxoautb k03¢ huimeHTs ocn 1uarpaMMel, B TOM
YHCIIe B XOZ€ MPaKTHIeCKON paboThl C IPUMEHECHHEM
CTaH/AAPTHBIX (YHKIHH.

Poccutickas
QJICKTPOHHAA IIKOJIa
https://resh.edu.ru

Enunas komnekuus [IOP
http://school-
collection.edu.ru/

DopMupoBaHue
MaTEMAaTHYECKOrO CTHJIS
MBIIIJICHHMS,
BKJTFOYAIOIIETO B ceOs
WHAYKIHIO U JEAYKIIHIO,
00001IEHE U
KOHKPETH3AINI0, aHAITN3
W CHHTE3,
KITaCCHU()UKAITUIO 1
CHCTEMATH3AIIHIO,
abCcTparupoBaHUe U
aHaJIOTHIO;
MpHOOpETEHNE HABBHIKOB
YETKOI'0 BBHIIOJIHEHUS
MaTeMAaTHYECKHUX
3aImcei;



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

6 O6001eHne
U CUCTEMAaTH3aLUs

3HAHWUH
(11 9)

IIpencraBnenue JaHHBIX C
MTOMOIIBIO TAOJHIl U JUATPAMM,
onHcaTeNbHAs CTATUCTHKA,
OTIBITHI C PABHOBO3MO>KHBIMHU
AJIEMEHTaPHBIMHI

COOBITHSIMH, BEIYHCIICHHE
BEPOSATHOCTEH COOBITHH C
TIpUMEHEHHEM

¢dbopmyn U rpaduUecKux
METOJIOB (KOOpIMHATHAS MPSIMas,
Jiepeso,

Huarpamma Ditnepa),

cllydaifHble BEJIMYUHBI U
pacmpeneneHus, MaTeMaTu4ecKoe
0XKMJAHUE CITydyalHOU
BEJIMYUHEIL.

Poccuiickas
QJICKTPOHHAaA HIKOJIa
https://resh.edu.ru

Enunas xomnexuus [JOP
http://school-
collection.edu.ru/

Bocrnuranue uckpeHHero
UHTepeca K yueOHoU
JeATEeIIBHOCTH,
TIOTYYEHHIO HOBBIX
3HAHWUH, PACIIMPEHUIO
COOCTBEHHOTO
KpYro3opa, BOCIINTaHHUE
TYMaHHUCTHYECKOTO
MBIIUICHHS;
NpUBJICUCHHE BHUMAHUS
yUalmxcst K
o0cyxaaeMoil Ha ypoke
uH(bOpMaLH.
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