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HOACHUTEJIBHASA 3AITUCKA

OO0mas xapakTepuCTHKA Kypca

Hacrosias pabouasi mporpamma Kypca ydeOHoU AesitenbHocTU «M30paHHBIE 3amaun
MaTeMaTuku. 9 kiacc» pa3paboTaHa B COOTBETCTBUM C TpeOOBaHUSMHU (eaepaabHOTOo
rocyJapCcTBEHHOr0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 001ero oOpa3oBaHus (J1anee —
®I'OC OOO) u HampaBiieHa Ha OpraHu3alyi0 00Y4YeHHUS MAaTeMAaTHUYEeCKOMY COJEpP>KaHHUIO,
BEIXOJsAIeMy 3a paMku DemepanpHOi pabodeil mporpaMMbl MO Y4eOHOMY NPEIMETY
«Marematuka» (0a30BBIi YPOBEHB) OCHOBHOTO 00Iero odpaszoBanus (mamee — DPII), c
Y4ETOM UCIOJIb30BaHUS BUJIOB JICSITEIILHOCTH O0YYAIOIIUXCS, OTIMYHBIX OT YPOUHBIX.

IIpu pazpabomke [Ipocpammsr yuumuleéanucsy ciedyroujue OOKYMeHmuyl!

— nucbMo MuHucTepcTBa npocseeHus Poccuiickoin @eaepanuu ot S utosg 2022 1. Ne
TB-1290/03 «O HampaBieHUM METOIUYECKHX PEKOMEHJAlMi» 10 OpraHu3aluk y4eOHOM
NESATENPHOCTH B paMKax pealu3aliid OOHOBJIICHHBIX (elepalbHbIX TOCYAapCTBEHHBIX
00pa3oBaTEIbHBIX CTAHAAPTOB HAYAJIBHOTO OOIIETr0 ¥ OCHOBHOTO 00111eT0 00pa30BaHus;

— pacnopspkenue IIpaBurenbctBa Poccuiickoit @eaeparuu ot 19 HosiOpst 2024 1. No
3333-p «O0 yTBEepk)ACHUM KOMIUICKCHOTO IIaHA MEPOIPHUATHH MO TOBBIMICHUIO KadecTBa
MaTeMaTUYECKOT0 U €CTECTBEHHO-HAYUYHOT0 00pa3zoBanus Ha riepuo a0 2030 rogay.

AKTYaJIbHOCTH Kypca

B ycnmoBusix peamu3zanuy  TaKOW  CTPATETMYECKOM 3aJayd, Kak JOCTHKEHUE
TEXHOJIOTMYECKOTO0 CYBEPEHUTETa CTPaHBI, Mepej] MaTeMaTUUEeCKUM O00pa30BaHUEM B YHCIIC
[JIABHBIX TIOCTABJICHBI CIICYIOIIUE IIEIU: Pa3BUTHE TBOPYECKUX M HCCIEI0BATEIBCKUX
CIIOCOOHOCTEN 00yUaroIIMXCcsi, UX MOJATOTOBKA B Ipoliecce 00yUeHUs MaTEMATUKE K BBIOOPY
npodeccuii, CBA3aHHBIX C PAa3BUTHEM TOUHBIX W €CTECTBEHHBIX HAayK W TexHojorui. Kak
BAXKHBIM KOJIMYECTBEHHBIN IMOKAa3aTeNib IMOBBIIIEHUSI MHTEpEca K MAaTeMaTHUKE BBIICISACTCS
POCT KOJIMYECTBA BHIMTYCKHUKOB, BHIOMPAIOIINX Ha TOCYJAapPCTBEHHOM UTOTOBOW aTTECTAIlUU
HK3aMEH 0 MaTeMaTHKe Ha TPO(HUILHOM ypOBHE.

OcBoenune npeniaraemor I[IporpamMmbl CIOCOOCTBYET MOBBIMICHUIO Yy O0YyYarONTUXCS
YPOBHSI MOTHBAIIUHU K U3yUYCHUIO MATEMATUKH, K TTPOJIOKEHUIO U3YYCHUSI MaTeMaTUukKu B 10—
11 xnaccax Ha yriiyOJICHHOM YPOBHE M OPUEHTHUPYET Ha BHIOOP €AMHOTO TrOCYAapCTBEHHOTO
AK3aMeEHa M0 MaTeMaTuKe MPOPUILHOrO YpoBHSA. Kpome TOro, ocBoeHHE MpejiaraeMoro B
[Iporpamme conepkaHusi MO3BOJSIET PACIIUPUTH KPYT PEIIaeMbIX MaTeMaTHYECKUX 3a7ay 3a
CUYeT BKJIIOYEHHUS MPOOJIEMHBIX, HECTAHJAPTHBIX 3aJad, 3ajad MPUKIATHOTO Xapakrepa,
BBITIOJIHEHUSI MCCIIEIOBATEIBCKUX PAOOT, B TOM YHCIE C MEXKIPEIMETHBIM COJIEpPKAHUEM,
M3YUYEHHS JOTIOJIHUTEIIbHBIX BOIPOCOB KaK TEOPETUYECKOTO, TAK U MPAKTUYECKOTO XapaKTepa.

[TpenycmoTtpennsie [IporpaMmoii BUAbI 1€ATEIBHOCTH — MHANBUyalbHAsL U TPYNIOBas
MPOEKTHAsT W HUCCIeIoBaTeNbckas  JIESITEIBbHOCTh —  CIOCOOCTBYIOT — Pa3BUTHUIO
MO3HABATEIbHBIX, PETYISATUBHBIX 1 KOMMYHUKATUBHBIX yMeHUM oOyuaromuxcs. [Iporpamma
COOTBETCTBYET HJe€ PACIIMPCHMS TMPUKIATHON HAMPaBICHHOCTH Kypca MaTeMaTHKU Ha
YpOBHE OCHOBHOTO 00ImIero obpaszoBanus. Peanmuzarusi kypca CocOOCTBYET BBISBICHHUIO
TaJaHTJIIMBBIX U OJAPCHHBIX OOYyYaIOUUXCs, TOMJAEPKKE WX TajJaHTOB U Pa3BUTHIO
CIIOCOOHOCTEH.



B OonbmmHCTBE TeM Kypca MPearoaraeTcsi BHIMOJIHEHNE UCCIEN0BATENbCKUX PaldoT.
Y4eOHoe ucclieJoBaHuEe 0 MaTeMaTHKe B 9 Kjacce mpeanosaraet noiydeHne cCyObeKTUBHO
HOBOIO Uil  oOydarollerocss  pe3yjJpbTaTa M  HampaBlIeHO Ha  (OpMUPOBaHUE
UCCIIEIOBATEIbCKUX YMEHUN: BBIJIEICHHE MPOOJEMBbl, OpraHu3alus M aHajlu3 JIaHHBIX,
BBIIBUJKEHUE TUIIOTE3bI, IPOBEPKA TUIIOTE3BI, (POPMYJIUPOBAHNE BBIBOJOB U MPECTABICHUE
pE3yJIbTaTOB HAa TPAMOTHOM MaTeMAaTUYECKOM si3bIke. [I[porpamma MosxeT ObITh BOCTpeOOBaHa
00y4aroIUMUCs, KOTOPhIE UMEIOT HHTEPEC K U3YUCHHIO MaTEMAaTUKU, TOTOBATCS K Y4aCTHIO
B OJIMMIIUA/IAX MIKOJIHHUKOB [0 MAaTEMaTUKE U YIIyOJCHHOMY HM3YYEHHIO MAaTeMAaTUKH Ha
YpOBHE CpeHETo 00111ero 0opa3oBaHusl.

eab u 3a1a4n Kypca

Peanuzanuss ~ y4eOHOM ~ JEATENBHOCTH  SBJISIETCS.  HEOTHEMJIEMOW  4YacCThIO
oOpa30BaTeNpHOr0 Ipoliecca, odecreunBas B TOM YHCJIE BO3MOXKHOCTh (POPMUPOBAHUS
o0Opa30BaTeNbHBIX NPOrPpaMM Pa3IMYHOIO YPOBHSI CJIOKHOCTH M HANPABIECHHOCTH C YYETOM
0o0pa3oBaTeNbHbIX NOTPEOHOCTEN M CHOCOOHOCTEW OOydarouuxcs, BKJIIOYas OJapEeHHBIX
JETEN.

Lene I[Iporpammbel — oOecreuynTh HHAWBHAYalIbHbIE MOTPEOHOCTH OOYYAIOIIMXCS B
M3YYCHUHU COJIEPKaHUsI MAaTEMATHKH, BBIXOISIIETO 32 paMKU MTPOrpaMMbI 0230BOTO YPOBHSI.

3amaum Kypca:

1. IloBbllieHHE YypOBHS MaTEMAaTUYECKOM MOATOTOBKM OOY4YarOIIMXCS, pPa3BUTHE
YCTOMYMBOIO HHTEpECa K yueOHOMY npeameTy «MaTeMaTHKay.

2. Pa3BuTHe TBOpPYECKHX CIIOCOOHOCTEH, NPOCTPAHCTBEHHOTO BOOOpa)XKeHUS,
TEOPETUIECKOTO MBIIIICHUSI 1 MaTEMAaTUIE€CKOW UHTYHIIMH, YMEHUHN pacCykKIaTh JOTHUECKU
Y aHAJIM3UPOBATh CUTYAIIHH.

3. YrinyOneHue u 3akperieHne 0a30BbIX 3HaHUH, POPMUPOBAHUE YCTONUYMBBIX HABBIKOB
pellIeHUs] HECTaHJIAPTHBIX W OJUMIIMAAHBIX 3a/lad, OCBOCHHE HECTaHJAPTHBIX IMOJAXOJO0B U
OPUTMHAJIBHBIX PEUICHU.

4. O3HaKOMJICHHE C JIONOJHUTEIbHBIMHM pa3/ieJaMl MaTeMaTUKH, BBIXOIALIUMH 32
paMKu 0a30BOTO Kypca.

5. BocrnuTanue caMOCTOSITENIBHOCTH, HACTOWYMBOCTH W OPTaHW30BAaHHOCTH B XOJI€
pEIIeHNUs CIOKHBIX 3a/1a4.

6. Pa3BuTHe HaBHIKOB KOMaHIHOW PabOTHI, IPYKECKOTO COMEPHUUYECTBA M 3I0POBOIi
KOHKYPEHLIUU CPEIU CBEPCTHUKOB.

7. TloarotoBka OOydYalOmIMXCS K YYaCTUIO B IIKOJIbHBIX, PAOHHBIX, TOPOJICKHX,
pPETrMOHANIbHBIX, BCEPOCCUIICKUX OJIMMITHAaX, KOHKYpCax U COPEBHOBAHUSX [0 MATEMAaTHUKE.

8. IloBbllieHne ypOBHS TPAaMOTHOCTH B OOJIACTH HCIIOJIb30BAHUS «MAaTEMaTHYECKHX
MaKeTOB», O0ECIEUMBAIOIINX ABTOMATHU3AIMIO MPOIECCOB IOMCKA, aHaiau3a, 00paboTKH,
co3maHus, mepefadd, Gopmanuzanuu (B BUAEC CTATHUYECKHX M JUHAMHYECKHX TpaduKOB,
aarpaMM M TPOYMX  BU3yaIM3allMii  pe3yslbTaTOB aHalW3a W MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH) B MpOIecce yueOHOM IeATeTbHOCTH MPU U3YYEHUU MATEMATHUKH.

9. Pa3BuTue TBOpPYECKMX CIOCOOHOCTEH, TEOPETHUECKOrO MBIIUICHUS Ha OCHOBE

HCIIOJIb30BaHUA I_II/I(l)pOBI)IX HHCTPYMCHTOB (B TOM YHUCJIC «MAaTCMAaTHYCCKHX HaKeTOB») B
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o0JacTd MOJAETUPOBAHUS, UMHUTALUA W HUHTEPIpPETalud aOCTPAKTHBIX MaTEeMaTHUYECKHUX
O0OBEKTOB U 00pa30B B BUIE Pa3IMUHBIX BU3yalU3alMi (B TOM YHCIE MPOCTPAHCTBEHHBIX
00bekToB). IIporpamma paszpaboTaHa ¢ ydeToM pekoMmeHaanui deaepaibHoil padoueit
OporpaMMbl BOCHUTaHHS. B 4YacTHOCTHM, OHa YYUTBHIBAET IICHXOJIOTO-TIEAATOTHMYECKUE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATErOPUHU 00YUYaIOIIUXCS.

Taxum obpazom, peanuszayusa IlIpoepammer codelicmeyem NOLYYEHUIO CAe0YIOUUX
Dpe3yibmamos:

— JIOCTHKEHUE OOyYaroUIMMUCS IUIAaHUPYEMBIX JUYHOCTHBIX, METANpPEAMETHBIX U
MPEAMETHBIX PE3YyJbTAaTOB, B T. Y. COOTBETCTBYIOUIMX YTIyOJEHHOMY YPOBHIO H3YYECHHS
MaTeMaTHKH;

— pa3BUTHE JIMYHOCTH OOYyYaloOImUXCcs, (HOPMUPOBAHHIO U YAOBIECTBOPEHUIO HUX
COILIMAJIbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

— camopeau3alus 00yJaroluxcsl Yepe3 yyacTue B yueOHOM 1eITeIbHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Ipolecce

Bo ®I'OC OOO nns o0s3aTenbHOr0 OOy4eHHs] YTBEPKIEHBI JBa YPOBHS OCBOCHHUS
pabounx MNporpaMm IO MaTeMaThke: 0a30BbIM W YIIIyOJICHHBIM, HauuMHasg ¢ 7 Kiacca.
CopnepxaHue mnporpaMMbl IO MareMatuke (yriyOJeHHbId YpPOBEHb) HAINpaBIE€HO Ha
yJIOBJIETBOPEHHE MOBBIIIEHHBIX 3allPOCOB 00YYaIOIMIMXCS, CTpEeMALIUXCA K 0ojee riIyookomy
OCBOGHHUIO TpPEIMETHBIX pe3ynpraToB. [Iporpamma Kkypca yueOHOW JAEsTENbHOCTU
«M30paHHbIe 3a/1aul MaTEMATUKI HAIpaBlieHA HA PacUIMPEHUE 3HAHUN OOYyYaromMXCs MO
MaTeMaTHKe JJIsl KJIACCOB C 00s3aTeNIbHBIM 0a30BbIM YPOBHEM 00YUYEHHSI MaTEMATHUKE.

TemaTuueckoe MiIaHUPOBAHKE B POrpaMMe Kypca yueOHoi aestenbHocTH «30paHHble
3a/1ayu MaTEMaTUKW» COCTABIIEHO TAK, YTO PACHPEIETIECHUE COAEPIKATENbHBIX PA3eIOB B HEM
CUHXPOHU3UPOBAHO C 00s3aTelbHOM TmporpaMmoi 0a3oBOro ypoBHs. Peanuzanus
coJiep)kaHusl mpejuiaraeTcsi B (opmax, OTIMYHBIX OT ypouHbIX. Cienyer OTMETHUTb, 4UTO
JAHHBII KypC B OCHOBHOM IIKOJIE BBICTPAaMBAaETCSd HE TOJBKO Ha PACIIUPEHUU
MaTEeMaTHYECKOI0 CoJepKaHusi 0a30BOr0 YPOBHSI, HO M Ha MOBBIIIEHUN YPOBHS CIOKHOCTHU
3a/1a4, NpejiaraéMbixX JJis PEIICHHUS.

Pabouas nporpamma Kypca yueOHoM aesitenbHOCTH «30paHHbIe 3a1a4l MaTEeMaTUKI)
MpeAHa3HadYeHa Juisl peann3aluuu B 9 Kilacce U HampaplieHa Ha JOCTH)KEHHUE O0yYaroIIMMUCs
IJIaHUPYEMBIX pe3yabTaToB. [locienoBaTenbHOCT, M3YYEHUSI TEM Kypca COBMNAJAET 110
BPEMEHM C HM3yUYE€HHEM Kypca MaTeMaTUKH (anreOpbl W T€OMETPUH) OCHOBHOM IIKOJIbI
0a30BOr0 ypOBHS, BCE TE€MbI IO BO3MOXHOCTHM CHHXPOHM3UPOBaHBI C 0a30BBIM KypcoM
MaTeMaTHKU MO KjaccaMm. Tembl Mo anredpe M reoMEeTpUH YEepeayroTCsl, YTO IMO3BOJISIET
MaKCUMaJIbHO MPHUOJIN3UTh UX MO BPEMEHHU U3yUYeHUsI K OCBOCHHUIO 0a30BOT0 Kypca.

[Ipu peanuzauuu [Iporpammel nepsast 3aada y4YuTeIsi COCTOUT B TOM, YTOOBI CO31aTh
HE0OXOAMMBIE YCIOBUS ISl MPUOOPETEHUS U PAa3BUTHUSL YMEHUMN, CBSI3aHHBIX C IPOBEICHUEM
HCCIIEIOBAHUM Ha MaTeMaTUYEeCKOM coaepkanuu. [l pemenus atou 3anauu B [Iporpamme
0003Hau€HO MECTO U CHOPMYITUPOBAHBI TEMBI JIJIsI TPOBEICHUS HCCIICIOBATEIHCKUX Pa0OT.

Bropas 3agaua yunrens no peanusanuu IlporpaMMsl cBs3aHa ¢ BO3MOXHOCTBIO CO3/1aTh

yCIIOBHSI JIsl 00paOOTKU U Mpe/ICTaBIeHUS HH(OPMAITUN HAYYHOTO COIepKaHus (B TOM YHCIIe
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C HCIIOJIb30BAaHHEM IIM(PPOBBIX HHCTPYMEHTOB) MPH OPraHU3aldd HHIWBUIYaJbHOU U
I'PYIIIOBOU IPOEKTHOU EATENBHOCTH.

JUIsi yCIIEIIHOM peanu3aliy CLIEHAPUEB IPOEKTOB PEKOMEHIYETCS MCIOJIb30BaTh
[EPCOHAJIbHBIE KOMIIBIOTEPHI C YCTAHOBICHHBIMU O(QUCHBIMU MPOTPAMMAMU U JIOCTYIIOM K
cety IHTepHET (Kak MUHUMYM OJJMH KOMITBIOTEP AJIs1 KaXKAOW IPYTIIIbI).

@opMBbl  JEATENBHOCTH  OOy4aroUMXcs  MPEAyCMaTpUBAIOT  AKTUBHOCTh U
CaMOCTOSATENIbHOCTh, COYETAIOT MHAMBUAYAJIbHYIO M TPYIIIOBYIO PabOTy, OTIMYAKOTCS OT
YPOYHBIX 00JI€€ UPOKUM HCIOJIB30BAHUEM MCCIIEI0BATEIBCKON U MPOEKTHOM JEATENbHOCTH,
pElIeHNEeM HECTAHIapTHBIX 3a1a4 U Ap. CTpyKTypUpOBaHUE TEMATUUECKOTO MNIAHUPOBAHUS B
[IporpaMmMe COOTBETCTBYET MOPSIKY M3YUYEHMsI pa3leloB U TE€M aireOpbl U reOMETpUU B
OCHOBHOM IIKOJIE U TEM CaMbIM OOECIEYMBAET MPEEMCTBEHHOCTb YPOUHOW M yueOHOU
NEATEIBHOCTH.

Peanuzanus Ilporpammsl mpeamnonaraeT code€TaHue pas3audHbIX (OpM TIPYIIIOBOU
paboThl (IUCKYyCCHs; MaTEMAaTUYECKOE COPEBHOBAHMUE; MPAKTUKYM; BBIOOP TEMbI MPOEKTA,
IJIAaHUPOBAHKME PA0OT, paclpeeleHUe poJieid, B3aUMOOLICHKA MTPU BBINOJHEHUU TPYIIIOBBIX
IIPOEKTOB M MCCJIEIOBAaHUN) U UHAUBUAYAJIHOM PaOOThl (BBITOJIHEHHE HHIWBHUAYaJIbHOTO
HCCJIEIOBAHMS, B TOM YHUCJE C HMCHOJIb30BaHUEM LHU(PPOBBIX MHCTPYMEHTOB; MPOBEACHUE
YCTHOTO OOOCHOBAaHMsSI IMPHU PELIEHUN HECTaHAAPTHBIX 3aJ]ad, 3ajjad MOBBIIIEHHOTO YPOBHS
CJIIOKHOCTH; ITOCTPOCHHE MAaTEMaTUYECKUX MOJENEH, UX HCCIENO0BAHNUE; WHTEPIPETALIHS
MIOJIyYEHHBIX PpE3YyJbTaTOB NPHU PEIICHUH 331a4 C MEXIPEIMETHBIM M IPAKTHYECKUM
coliepKaHUEM; TMOUCK, UHTEpIpeTalus, TpeoOpa3oBaHue U NMPUMEHEHHE MaTeMaTH4eCKOU
uH(OpMaAlMK;  CaMOCTOSITEJIbHOE  OTKPBITHE  HOBOTO  MATEMaTU4YecKoro  (pakra).
Hcnonbs3zoBanne Takux (opM padOThl MOMOraeT pa3BUBATh y OOy4YalOMIMXCA, C OJIHON
CTOpPOHBI, HABBIKM BOCIIPUATHUSI HOBOM MH(OPMALIMU MPU PA3IMYHBIX (popMax ee Mojaauu, a ¢
APYToi CTOPOHBI — AKTUBHOCTh, CAMOCTOSITEIBHOCTh U CIIOCOOHOCTH K TBOpUecTBY. OCBOCHME
[IporpaMMbl JOKHO AOMOJIHATH U pa3BUBATh 3HAHUS UM YMEHMs oOyyaroumxcs B oOjacTu
MaTEeMaTHKH, OpPUEHTUPOBAaTh HX Ha OO0ydyeHHWe B CpeJHell 1IKojlie B  Kiaccax,
MpEeAyCMaTPUBAIOIINX OCBOEHUE MAaTEMaTWKU Ha YriayOJE€HHOM YpOBHE, B YaCTHOCTH
TEXHOJIOTHYECKOTO Mpouis, a TakKkKe CIocoOCTBOBaTh COLUMAIBLHOMY (HOPMUPOBAHHIO
JUYHOCTU 00YyYarOUIuXcsl.

[Iporpamma Kypca paccuuTaHa Ha 25,5 4acoB B T€UEHHE OJHOTO Toja oOydeHus B 9
KJIacCce MPU NPOBEIECHUU 3aHATHA OJIMH pa3 B JBE HENENW MO | akageMU4yecKoMy dacy.
[{enecooOpa3HbIM SBIISIETCS UEpPEIOBAaHUE TEM 3aHATUH C alredpandeckuM U reOMeTpUYECKUM
COJIEpKaHUEM.

B 3aBUCHMOCTM OT KOHKpPETHBIX YCIOBHUM peanm3anuu lIporpammbel M konmyecTBa
oOyyJaronuxcst Jormyckaercs: (OopMUpOBaHUE TPYII M3 OOy4YarOMIMXCA Pa3HbIX KJIAacCOB B
npeaenax oAHOW mapauienu. I[IporpamMMa MOXET peanu30BBIBATHCS 00pa3oBaTEIbHON
OpraHu3aliel  CaMOCTOSITENBbHO JMOO Ha OCHOBE B3aUMOJEWUCTBUS C  JAPYTUMH
OpraHU3aIsIMH, OCYLIECTBISIOIIUMU 00pa30BaTEeNIbHYIO AESITEIbHOCTb.

[To ycMOTpeHHIO YUUTEeINsE HEKOTOPBIE 3aHATUS MOTYT OBITh UCKITIOUEHBI MJIM 3AMEHEHBI.

Pexomennyercs Brirounth B IIporpammy peruoHanbHbIi KOMIIOHEHT: 3KCKYPCHM Ha
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MPEANPHUSITHS, B PETHOHAIBHBIE MY3€H, By3bl TEXHUUYECKOW HAMPABICHHOCTH JJIsI IOBBIIICHUS
WHTEepeca OOydJalImMXCS K TMPAKTHYECKOMY W3Yy4eHHIO Tpodeccuii, CBS3aHHBIX C
MaTEMATUKOMU.

OCHOBHOE COJIEP’KAHUE (51u)

AureOpa

YpaBHeHUs U HEPABEHCTBA

bukBaaparaele ypaBHeHus. [Ipumepsl TNpPUMEHEHMH METOJOB PAaBHOCHWIBHBIX
npeoOpa3oBaHui, 3aMEHbI IEPEMEHHOM, TpaduIecKoro MeToa Mpy pelIeHUH YpaBHEHHH 3 -
1 1 4-11 cTeneHen.

Pemenue npoOHO-paliOHAIbHBIX YPAaBHEHUH.

Pemenune cucrem ypaBHEHMH C AByMS NEPEMEHHBIMU. PemieHue nmpocTenmmx CUCTEM
HEJIMHEHHBIX YPaBHEHUHN C IBYMs NEpPEMEHHBbIMU. [ 'papuyeckuil METOJ PEIICHHs] CUCTEMBI
HEJIMHEWHBIX YPABHEHUM C IBYMs NepeMeHHbIMU. CuCTEMAa JBYX HEJIMHEWHBIX YPABHEHUU C
JByMSI IEPEMEHHBIMU KaK MOJIENb PEaJIbHON CUTYaLlUN.

Uucnosele HepaBeHCTBAa. PemieHue JMHEHHBIX  HEpaBeHCTB.  Jloka3areinbCcTBO
HEPABEHCTB.

KBagpaTHbie HEpaBEeHCTBAa C OJHOM INEPEMEHHOU. PeleHne KBaJpaTHBIX HEPABEHCTB
rpaduyecKkuM METOJIOM M METOJOM HHTEpBaJIOB. MeToa MHTEpBAjOB IS PallMOHAIBHBIX
HepaBeHCTB. IIpocTenine HepaBeHCTBA € TAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € IOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTBo ¢ nByms nepeMeHHbIMU. PelieHne HepaBeHCTBA C IBYMs IEPEMEHHBIMU.
CucremMbl HEpaBEHCTB C JABYMs NepeMEHHbIMH. ['paduueckuil METON pElIeHUs CHUCTEM
HEPABEHCTB C IBYMs [IEPEMEHHBIMH.

DyHKUUHA

Oyukuusa. CpoiicTBa (QyHKUMNA: HYyIM (QPYHKOUU, HPOMEKYTKHM 3HAKOTOCTOSHCTBA
(GyHKUIMH, TPOMEXYTKH BO3pAacTaHus U yObIBaHUS (DYHKLIMH, YETHBIE U HEUETHBIE (DYHKIIHH,
HanOoJIbllIee U HAUMEHbIIEE 3HaYEHUsI (DYHKIIMH.

KBagpatuunas Qyskius u e€ cpoiicTBa. lcmonp3oBaHHE CBOMCTB KBaIpaTHUHOMN
bynkuuu i pereHus 3agad. [loctpoenue rpaduka kBagpatuunoi ¢pyHkiuu. [lonoxenne
rpaduka KBapaTUYHOW (PYHKIMH B 3aBUCUMOCTH OT €€ K03(pduumeHToB. I'paduku QyHKIui
y =ax2, y = a(Xx — m)?u y = a(x — m)? +n. Iloctpoenne rpapukoB QyHKIHI ¢ HOMOLILIO
npeoOpa3oBaHUM.

Hpo6Ho-nuneinas Gynkuus. MccnenoBanue GyHKINN.

Oynkius Y = X" ¢ HaTypaJIbHBIM MOKa3aTesneM N u e€ rpaduxk.

Yucsi0BbIE MOCIEI0BATEILHOCTH U NIPOrPecCum

[lonsTne  yucimoBOM  TochemoBaTeabHOCTH.  KoHeuHble M OECKOHECUHBIC
nocienoBaTeabHOCTH. OTrpaHUYeHHas MOCJIEA0BAaTEIbHOCT. MOHOTOHHO BO3pacTaroiias
(yObIBaromas) MOCJIEAOBATEIBLHOCTb. CnocoObl  3amaHus MOCJIEAOBATEILHOCTH

onucaTelIbHbIN, TAOJUYHBINA, C TOMOLILIO (POPMYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.



Apucdmernueckas u reomerpuyeckas nporpeccuu. CBONCTBa YICHOB apU(PMETHUECKOM
U reoMeTpudeckoi nporpeccuit. @opmyiibl N-ro wieHa apuhMEeTHIECKON U T€OMETPUUIECKOM
nporpeccuii. @opmMysbl CyMMBI TEPBBIX N UYJICHOB apu(PMETUYECKON U TEOMETPUUYECKOUN
nporpeccuil. 3aaun Ha MPOLEHTHI, 0aHKOBCKUE BKJIAbI, KPEIUTHI.

[IpeacraBienre 0 CXOAMMOCTU TMOCIEAOBATEILHOCTH, O CYMMHPOBAHUU OECKOHEUYHO
yOBIBaIOIIEH T€OMETPUUECKON MTPOTPECCHH.

Meron marematndeckor nHAyKIuu. IIpocreimme npumepsl.

I'eomerpus

Pemienue TpeyrojibHUKOB

Cunyc, kocunyc, tanreHc yrioB ot 0° go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
ToxAecTBO. DOopMynbl MpuBencHUS. PermeHue TpeyroibHUKOB. TeopemMa KOCHHYCOB M
TeOpeMa CUHYCOB. PellleHne npakTHYeCKuX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMBbI CUHYCOB. Perienne 3a/1a4 reoMeTpuyecKon ONTHKMU.

Tpuronomerpuyeckue GHoOpMyabl sl IJIOMIAAM TPEYTrOJdbHUKA, TNapajljiesiorpaMmma,
pomba, Tpaneruu. ®opmyna ['epona. @opmyna miomaan BEITYKIOTO YeTHIPEXYTOIbHUKA.

MeTtoa KOOpAMHAT

VYpaBHeHUEe MPSAMON Ha IJIOCKOCTU. YTJIOBOM KO3(D(UIIMEHT M CBOOOJHBIN YJIE€H, UX
reoMeTpuYecKuid cMbici. [lapamieabHOCTh M MEPIEHANKYIAPHOCTD MPSAMBIX (Y€pe3 yIriloBOI
Kod(DPUIEHT).

YpaBHeHUE OKpY)KHOCTH. HaxoxkneHue nepecedyeHud OKPYKHOCTEM M IPSAMBIX B
koopauHatax. dopmyiia pacCTOSHUAS OT TOYKHA A0 npsaMou. [lnomane nmapamuienorpamma B
KOOpPJIMHATAX, MOHATHE 00 OPUEHTUPOBaHHOU Tuiomaau. [Ipumenenue meToia KOOpAUHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3aJa4ax.

BekTopsl

Bekrtopsl Ha muiockocT. C0KeHUE U BBIYMTAHUE BEKTOPOB — MPaBuUila TPEYrOJIbHUKA U
rapasuiesiorpaMmma. Y MHOXKEHHE BekTopa Ha uncio. KoopamHatel BekTtopa. CroxkeHue u
BBIYMTAHHUE BEKTOPOB, YMHOKEHNE BEKTOPA HA YHCIIO B KOOpAMHATaX. | [pumMeHenne BeKTopoB
B (pu3mke, 1EHTp Macc.

[Tonsatue o Gasmce (Ha mmIockocTH). PazioxkeHuss BeKTOpoB mo Oasucy. CkajlspHoe
[IPOU3BEACHUE BEKTOPOB, FEOMETPUYECKUM CMBICII U BBIPAKEHUE B IEKAPTOBBIX KOOPAUHATAX.
HucTpuOyTUBHOCTh  CKaJApHOTO  mpou3BeneHud.  CkalnsipHoe  NpOU3BEACHUE U
npoenupoBaHue. [[puMeHeHne CKaasIpHOTO NPOU3BEICHUS BEKTOPOB JJIsI HAXO0XKACHUS JJINH
U yTi0B. Pelienne reoMeTpuuecKrx 3a1a4 ¢ IOMOIIBIO CKAJISIPHOTO ITPOU3BEACHUS.

JIBHKEHM S TIOCKOCTH

LentpansHas cummerpus. LleHTpanbHO-cummeTpuunble (urypsl. [loBopor. OceBas
cuMMeTpusi. PUrypbl, CHMMETPUYHBIE OTHOCHUTENBHO HEKOTOpPOW ocH. I[lapannenbHblii
MIEPEHOC.

[Tonsitne nBwKeHus u ero cBoicTBa. PaBenctBo uryp. [IposBnenus cummerpuu B
MPUPOJIC, KUBOIKCH, CKYJIbNTYype, apxutekrype. Kommo3uimu aBuxeHuil (mpocTeiiime
npumepsl). [IpuMeHeHne B reoMeTpruuecKux 3a1adax.



KanengapHo-temaTuiyeckoe nJiaHUupoBanme, 51y

Ne /i Tema KonnuectBo
qacoB
1. [Tpumepbl NpUMEHEHUI METOI0B PABHOCHIILHBIX MTPe0Opa3oBaHui, 2
3aMeHbl IEPEMEHHOM, Ipa)uecKoro MeToAa U PeLIeHUN ypaBHEHUN
3-it u 4-ii cTenenei
2. CucreMa 1ByX HETMHENHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU KaK 2
MOJIeJIb PEaJIbHOM CUTyaluu
3. CucreMa HeJIMHEHHBIX YPaBHEHUM C MapamMeTpoM 2
4, HepaeHcTBO ¢ 1BYMS ITepeMeHHBIMU. PenieHne HepaBeHCTBa C AByMS 2
IIEPEMEHHBIMU
5. ['paduueckuii MeTO pelIeHus] CUCTEM HEPABEHCTB C ABYMS 2
IIEPEMEHHBIMU
6. CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 2
1. [TpuHIMI MaTEMaTUYECKON MHIYKIIUU 2
8. [TpuMeHeHre MeToJa MaTEMAaTUYECKOM MHIYKIIMH B Pa3HbIX 3aJ1a4ax 2
9. OO0muii I1aH MoCTpoeHus rpauKoB PyHKIIHMA 2
10. I'paduk ApoOHO-TUHEHHOM QyHKIMH 2
11, [Toctpoenue rpagukoB GyHKIMHA METOAOM NPeoOpa3OBaHUs 2
12. Pemienue TpeyroibHIKOB 2
13. ®opmyisl IpuBeneHUs. Pelienne NpakTH4eCcKUX 3a7a4 ¢ UCIOb- 2
30BaHHUEM TEOPEMBbI KOCUHYCOB M TEOPEMbI CHHYCOB.
14. Pemenue 3ana4 ¢ NCnoJIb30BaHUEM TEOPEM KOCHUHYCOB U CHUHYCOB, 2
HaXO0XJICHUE PaJinyca ONMCAHHON OKPY>KHOCTH
15. BekTopsl. MeTos1 KOOpAUHAT 2
16. [Inomans napamienorpaMma B KOOpJIMHATAax, IOHATHE 00 2
OPUEHTHUPOBAHHOM TUIOIIA]IHN.
17. HaxoxneHne nepecedeHnii OKpyKHOCTEN U MPSMbIX B KOOpAUHATAaX. 2
18. [IpuMeHeHne MeToja KOOpAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX 2
TEOMETPUUECKUX 3a7jauax, UCCIIEI0BaHUE PUIIOKEHHSI METO1a
KOOpJMHAT B BHIYMCIUTEIbHON MaTeMaTuke U "HPOpMaTHKE
19. JIBMYKEHUS TTIOCKOCTH 2
20. JIBHKEHHUS TTIOCKOCTH 2
21. JIBYKEHHS TIIIOCKOCTH 2
22. [IposiBneHuss CMMMETpPUH B IIPUPOJIE, )KUBOIMCH, CKYJIBIITYPE, 2
ApXUTEKTYPE.
23. Komnosunun neuxenuit (npocreiiue npumepsl). [Ipumenenve B 2
pELIEHUU T€OMETPUYECKUX 3a/1a4
24. Kommosumuu asuxenuit (mpocteitmme npumepsl). [Ipumenenue B 2
pELIEHUU T€OMETPUYECKUX 3a/1a4
25. Pemrenne 3ama4, MILTFOCTPUPYIOIIMX CBSI3U MEKY Pa3IMYHBIMU 2
temamu Kypca [ToBTopenue, 060011eHHe, cucTeMaTh3alus Kypeca
26. Pemrenne 3amad, MILTIOCTPUPYIOMIMX CBSI3W MEXKIY Pa3INYHBIMU 1
temamu Kypca [ToBTopenue, 060011eHHe, cucTeMaTh3alus Kypeca
OO01ree KOJIMYECTBO YaCOB O MPOrpaMme 51
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