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PABOYASA ITPOT'PAMMA

JIEKTHBHOI'0 Kypca M0 MaTeMaTHKe «BBeieHue B cTepeoMeTpPHIO, IVIAHUMETPHIO H
TPUTOHOMETPHIO»

s ooyuaromuxcest 10 kimaccos

TonpsarTu



IHosicHUTeBbHAA 3aNMCKA.

PaGouas mporpamma snexktuBHOro Kypca «lloaroroeka k EI'D mo maTtemaTuke 6a30BOT0 YPOBHS» 11O
MaTtemaruke 171 10 kiacca cocTaBiieHa Ha OCHOBE CJIEAYIOIIMX HOPMAaTUBHO-TIPABOBBIX U MHCTPYKTUBHO-
METOJINYECKUX JOKYMEHTOB:

- @enepanpHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit @enepannn» (B
penakiuu ot 10.08.2021).

- [Ipukaza Munucrepcrsa oopazoBanust v Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepx)aeHun
(benepanbHOro rocyAapCcTBEHHOr0 00pa30BaTENbHOIO CTaHIapTa CPEAHEro ooIero oopazoBaHus» (c
M3MEHEHHUSIMHU U JonoiaHeHusmu ot 29.12.2014 , 31.12.2015, 29.07.2021).

[IporpaMMma 31€KTMBHOIO Kypca OPHEHTHUPOBAaHA HA PACCMOTPEHHE OTAEIBHBIX BOIPOCOB MAaTEMATHKH,
KOTOPBIE BXOJAT B COJACPKAHUE E€IMHOTO TOCYJapCTBEHHOTO HK3aMEHa M0 MaTeMaTHKe 0a30BOTO YPOBHSI.
Kypc nomonHseT M pa3BUBAaeT WIKOJIbHBIA KypC MaTeMaTHKH, a TaKXe SBIAETCS HHPOPMALMOHHOM
MOJICP)KKON ~ ayibHeimero o0Opa3oBaHUS W OPHUEHTHPOBAaH Ha YAOBJIETBOPEHHE 00pPa30BaTENbHBIX
noTpeOHOCTEH CTapIIuX IIKOJBHUKOB, UX criocoOHocTell. OCHOBHAs MJiesl 2JIEKTUBHOIO Kypca 3aKifoueHa B
pacimpeHi M yriiyOJeHHHM 3HAHWW YYallMXCsl MO HEKOTOPBIM pas3zeiiaM MaTeMaTHKH, B 00ecrieueHUH
IIPOYHOTO M CO3HATEJIBHOIO OBJIAJCHHUS YYalUIUMHUCS CUCTEMOM MAaT€MaTH4YeCKMX 3HAHUM U yMCHMI,
HEOOXOJMMBIX TPU CAaye BBITYCKHOTO AK3aMeHa, a JUII HEKOTOPBIX IIKOJIBHUKOB — HEOOXOAWMBIX IS
IIPOAOIKEHHs 00pa30BaHusl.

B mpouecce ocBoeHus copepixaHHs JAHHOTO Kypca YUYEHUKH  OBIJIAJEBAlOT HOBBIMU 3HAHUSIMH,
yIIIyONsIOT M3Y4YEHHBIM MaTepuall, O0OramarT CBOH JKU3HEHHBIH OIBIT, IMOJYYalOT BO3MOXHOCTb
[IPAKTUYECKOIO0  NPUMEHEHUS  CBOMX  HMHTEJUIEKTYalbHBIX  CIIOCOOHOCTEH,  pa3BUBAIOT  CBOHU
KOMMYHHUKATHBHbIE CIIOCOOHOCTH, OBJaJeBalOT oO0IIeyuyeOHbIMU YMEHHsIMHU. OCBOEGHHE INPEIMETHOIro
COZIep)KaHUsI Kypca M caM MpOIecC €ro HM3Y4YCHHs CTAHOBSTCS CPEICTBAMHU, KOTOpPHIE OOECIICYMBAIOT
nepexo OT 00yueHHsl yJaluxcsi K UX caMooOpa30BaHUIo.

Nzydenune kypca mpeamnosaraer oOecriedyeHHe MOJOKUTEIFHON MOTHBAIMK y4alluXcs HA TIOBTOPEHHE
paHee N3Yy4EeHHOIO0 MaTepuaia, BBIIEICHHUE Y3JI0BbIX BOIIPOCOB Kypca, IIPEIHAa3HAYEHHBIX IS IOBTOPEHUS,
UCIOJIb30BAHUE CXEM, MOJIENeH, OIOPHBIX KOHCIIEKTOB, CIIPAaBOYHHUKOB, KOMIIBIOTEPHBIX TECTOB,
CaMOCTOSITEJIbHOE COCTaBJIEHUE (MOJEIMPOBAHHE) TECTOB.

MeTtonyeckoil OCHOBOW JaHHOTO Kypca SIBJISIETCS IE€ATEIbHOCTHBIM MOAX0A K 0OyUYEHHI0 MaTeMaTHKE.
JlaHHBI TOJXOA Mpeamnosiaraer oOydyeHHEe HEe TOJbKO TOTOBBIM 3HAHUSAM, HO M JESATEIBHOCTH IO
MPUOOPETEHUIO0 3TUX 3HAHHUM, CHOCOOOB pacCyKIeHUM, oKa3aTelbCTB. B CBS3M € 3TUM B Ipoliecce
U3Y4YEHHs Kypca ydalllUMCs NpEeJIararoTCcs 3aJaHusi, CTUMYJIHUPYIOIIHAE CaMOCTOSTENbHOE OTKPBITUE MMHU
MaTeMaTH4ecKUX (akTOB, HOBBIX, PaHEE HEM3BECTHBIX MPHUEMOB U CIIOCOOOB pEIICHUS 3a/1a4.

Heasb kypca: obecnieueHHe MHIUBUAYAJIHHOIO U CUCTEMATHYECKOTO COIMPOBOXKICHUS YUAIIMXCS MpPU
MOJrOTOBKE K TOCYAapCTBEHHOM MWTOTOBOM arTecTalMM [0 MaTeéMaTHKe B paMKaxXx CHCTEMHO-
JESTEIbHOCTHOTO OX0AA.

3apaum kypca:

1) pacmupenue u yriyOiieHHE OIKOJIBHOTO Kypca MaTeMaTHKH;

2) axTyaau3allys, CHCTeMaTU3alys U 0000IIeHIe 3HAHUH YJaIIuXCcsl 110 MaTeMaTHKE;

3) dopmupoBaHHEe y y4alIMXCs IOHHMAHUS PO MATEMAaTHUCCKUX 3HAHUH KaK HWHCTPYMEHTA,

MTO3BOJISIFOIIETO BHIOPATH JIYULINIl BApUAHT AEUCTBUN U3 MHOTUX BO3MOXHBIX;

4) pa3BUTHE UHTEpECa YYalHXCs K H3YUYCHUIO MATEMATHKH;

5) pacmupeHre HaydHOTO KPyro3opa y4Jaliuxcs;

6) oOydeHHe CTapIICKIACCHUKOB PEUICHUIO YYEOHBIX W JKM3HEHHBIX IpoOJeM, crocodaM aHaim3a

nH(popMaluu, IoJy4yaeMol B pa3HbIX opmax;

7) ¢dopMmupoBaHHE MOHATHS O MAaTEMAaTHYECKUX METOAAX TPH PEIICHHH CIOXKHBIX MaTEeMaTHUYECKHX

3ajady;

8) oOyuenue 3anonHeHH0 O1aHkoB EI'D;

9) ncuxoNoruYecKas MoJAroTOBKA K BBIMTYCKHBIM 9K3aMEHaM.

s 6onee >ppexTHBHON pabOTHl ydalMXcs 1eJIecoo0pa3HO B KauecTBE JUIAKTUYECKUX CPENICTB
UCIIOJIb30BaTh ~ MEIMApecypchl, OpPraHU30BBIBATh  CAMOCTOSITENIbHYIO  paboTy  ydammxcs €
UCMOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTMH, B TOM YHCIIE OCYLIECTBISATh
KOHCYJIbTaIllMOHHBIE MPOLIETYPhl YEPE3 DJIEKTPOHHYIO MOYTY, CKANI U T.II.



MecT0 371eKTUBHOTO Kypca B y4eOHOM ILIaHe
Jlnst ocBoenus kypea B 10 kiacce orBeneH 1 wac B Hegento (34 yaca B ToJ1) U3 y4eOHOTO IIaHA.
I[lnannpyemMble pe3y/ibTaThbl 00y4eHUsI
JTuunocmmuuie pezynomameol 00yuenus:

1) chopMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H
OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOTe KYJBTYpP, a TaKXkKe Pa3IMuHBIX (OpM OOLIECTBEHHOTO
CO3HAHHUs, OCO3HAHUE CBOEr0 MECTa B MOJIMUKYJIBTYPHOM MHPE;

2) HPAaBCTBCHHOC CO3HAHUC 1 ITIOBCACHUC HAa OCHOBE YCBOCHUA O6I.HC‘I€J'IOBCLICCKI/IX HCHHOCTCI\/'I;

3) chopMHPOBAaHHOCTH OCHOB CaMOPA3BUTHUs U CAMOBOCIIUTAHHSA B COOTBETCTBUU C OOIIleUeIOBEUECKUMHU
IIEHHOCTAMU U Hea/laMH TPa’KJIaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM,
TBOPYECKOU U OTBETCTBEHHOU JIESITEJIbHOCTH;

4) HaBBIKH COTPYAHUUYECTBA CO CBEPCTHUKAMM U B3POCJIBIMU B 00Pa30BaTEIbHOM, 0OIIECTBEHHO I0JI€3HOMH,
y4eOHO-HCCIe0BATEILCKOH, IPOEKTHOU U JPYTUX BUAX JI€SITETbHOCTH;

5) TOTOBHOCTb M CIOCOOHOCTh K OOpa3sOBaHMIO, B TOM UYHCJIE€ CAaMOOOpPa30BAHMUIO, HA MPOTSKEHUU BCel
JKHM3HU; CO3HATEJIbHOE OTHOIIEHHEe K HeNpPephIBHOMY O0Opa30BaHUI0 KaK YCJIOBHUIO  YCIEITHOH
nmpodecCUOHAIBHOU U 00IIeCTBEHHOU JIeSITeTbHOCTH;

6) screTruecKoe OTHOIIIEHHE K MUPY, BKJIIOUast SCTETHKY ObITAa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA;

7) OCO3HAHHBIA BHIOOP Oyzyiiei mpodeccud U BO3MOKHOCTEH peajn3alii COGCTBEHHBIX YKU3HEHHBIX
IUIAHOB, a TaK)Xe OTHOIIEHHE K MPOMECCHOHATIBHOU JIeATEIbHOCTH KaK K BO3MOXKHOCTU YYacTHSA B
pelIeHN  JIMIHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIMOHAIBHBIX IIPOOJIEM.

Memanpedmemnbie pe3yabmanmsvt 00yueHus:

1) yMEHHE CaMOCTOSTEJBLHO OIpPEAEATh I JAEATEIBHOCTU W COCTABJIATH IUIAHBI JEATETHHOCTH;
CaMOCTOATEBHO OCYIIECTBJIATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH JI€ATEJIbHOCTD; HCIIOJIb30BaTh BCe
BO3MOJKHBIE DPECYPCBhl JJIf JIOCTMIKEHUS IIOCTaBJIEHHBIX Iejled U peayiM3alliy IUIAHOB JeATeIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETHH B PA3JINYHBIX CUTYAIIHIX;

2) yMeHHe MPOAYKTUBHO OOIAThCA W B3aMMOJIEHCTBOBATh B IIPOIIECCE COBMECTHOU J€ATETHbHOCTH,
YUYUTBIBATh MO3UIINU JPYTUX YUACTHUKOB JeATeIbHOCTH, 3 GEKTUBHO pa3peniaTb KOH(MINKTHI;

3) BJIaJieHWe HaBBIKAMU IT03HABATEJIbHOM, Y4YeOHO-HCC/IEOBATEIbCKOM U IIPOEKTHOU JeATETbHOCTH,
HaBBIKAMU paspellieHusl Mpo0seM; CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSATEILHOMY ITOMCKY METOJIOB
pellieHus paKTUYEeCKUX 33/]a4, IPUMEHEHNI0 Pa3JINYHbIX METO/I0B ITIO3HAHMS;

4) TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOATEJIbHON WH(OPMAIMOHHO-IIO3HABATEIbHOU J1eATEIbHOCTH,
BKJIIOUAsl YMEHHE OPUEHTHUPOBATHCA B PA3JIMYHBIX UCTOYHHKAX MHOOpPMAIUU, KPUTHYECKU OIIEHUBATh U
WHTEPIIPETHPOBATh HH(POPMAIIHIO, IOJIyYaeMyI0 U3 PA3JIMYHBIX UCTOUHHUKOB;

5) YMeHUE HUCII0JIb30BaTh CPEACTBA MHDOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TexHosiorui (nanee — MKT)
B pEIIeHNH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTraHU3AIMOHHBIX 33/1a4 C COOJIIOJIEHUEM TEXHUKU
0e301acCHOCTH, IPABOBBIX U 3THYECKUX HOPM, HOPM MHGOPMaIIMOHHOHN 6€3011aCHOCTH;

6) BlIa/ieHe HaBbIKAMU II03HABATeJbHOU pedJIeKCHU KaK OCO3HAHUA COBEpIIAeMbIX JIeUCTBUU U
MBICJIUTEJIFHBIX IIPOIIECCOB, UX PEe3YJIbTaTOB W OCHOBAHUM, IPAaHUI] CBOEr0 3HAHUA U HE3HAHUS, HOBBIX
[M03HABATEIbHBIX 337124 U CPEJCTB UX JIOCTHUKEHUA.



Ilpeomemmnvie  pe3ynromamsl  OCBOGHUS  NIPOTPaMMBl  OPUEHTHPOBaHbBI  Ha  oOecreueHue
MPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHOW M OOMIEKYIbTYpPHONH MOATOTOBKH. OHM JOHKHBI 00€CIIeuYnBaTh
BO3MOYKHOCTh ~ JAJIHEHILIEr0 YCIEUIHOro MNpodecCHOHAIBHOr0 OOy4YeHHs WM NpO(ecCHOHATBHOMI
TEATEIbHOCTH.

Conep:xanue y4eOHOr0 3JIeKTHUBHOI0 Kypca
CopepxaHre COOTBETCTBYET €AMHOMY OaHKY 3aJlaHHMii 110 MaTeMaTHKe 6a30Boro ypoBHs ¢ caiita OUIIH.

3aa4yu ¢ NPaKTUYECKUM COAECPKAHUEM.

3azayy Ha IPOLEHTHI U JOJIH.

Yrenue rpauKkoB peabHBIX 3aBHCUMOCTEHA.

3amaun 1o TeopuM BeposTHocTed. Kiaccnueckoe ompeneneHue BepOATHOCTH. TeopeMbl O TEOpUHU
BEPOSITHOCTEM.

IIpencraBnenue 3aBUCUMOCTEH MEXy BEIMYMHAMU B BHJIE (POPMYIL.

[TpeoOpa3oBaHus YNCIOBBIX HPPAMOHATBHBIX BBIPAKCHUH.

ITpeoOpa3oBanust OyKBEHHBIX [TOKA3aTEIbHBIX BHIPAKEHUH.

HepasenctBa (1MHelHbIE, KBaJpaTHbIE, IOKa3aTelbHbIe). YncnoBas och. YncaoBbIle IPOMEXKYTKH.
3aauu Ha CBOICTBA HATypaIbHBIX YHCEN.

Anrebpanueckue BoipaxeHus. [IpeoOpa3oBanus anredpandeckux BbIpaXeHUN U TpOOeH.

Pemenue nuHEHHBIX U KBaIpaTHBIX, IPOOHO-PALIMOHANIBHBIX YPABHEHUH .

Pemenue ypaBHeHHH, COEpKAMX KBaJIpaTHbIN KOPEHb, IOKa3aTEJIbHBIX YPABHEHU.

Pemenue 3anay no mianumerpuu. TpeyronbHuku. YerblpéxyroabHuku. OkpyxHocTh. [lnomanes ¢puryp.
IIpuknaznHble 3a1a4u 10 TEOMETPUU.

[IpukitagHele 3a1a4u 110 TEOMETPUU.

Tpuronomerpus. Tpuronomerpudeckue npocrenmme ypapHeHus. @opmyiiel npusecHus. Borancinenue
TPUTOHOMETPHUYECKUX BBIPAKEHHUH MTPH MOMOIIHN TaOIWYHBIX 3HaUeHUH u popmyi. [IpeobpazoBanmst
YHCIIOBBIX TPUTOHOMETPUUECKUX YHCIIOBBIX U OYKBEHHBIX BBIPAXKECHUH.

Crepeomertpus. [Ipuxnannpie 3amaqn.

Pelrenne 10ru4eckux M HECTAaHAAPTHBIX 3a7a4.

Y4eOHO-MeTOAHYECKas IUTEPATypa

1. EI'D 4000 3amau c oTBeTamMu o MaTematuke. Bee 3amanus « 3akpeIThiil cerMeHT» .ba3oBbIil u
npodmibHeni ypoBHU / W.B.Slmenko u np. — M. :M3natenscTBo JK3amen , 2022 -640 c.

2. EI'D 2016. MaTtemaruka. 50 BapuaHTOB THUIOBBIX TEKCTOBBIX 3a1anuii / V.B.fmenko u ap. -M.
:U3narensctBo DK3amen , 2023 — 247c.

3. EI'D 2016. MaTtemaruka. ba3oBblil ypoBeHb. 10 BapruaHTOB THIIOBBIX TEKCTOBBIX 3aJJaHUN / TIOJ] pel.
N.B.SImenko u np. —M. :U3narenbctBo Dk3amen , 2024 — 247c.
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KasiengapHo-TtemaTuyeckoe NJIAHUPOBaHME
DduexkTuBHBINA Kypc 10 kiaace

No Tema Koua-Bo dara mo Hara o
4acoB IJIAHY dakry
1. | 3agauu ¢ NPaKTUYECKUM COJIEPIKAHUEM. 1
2. | 3amaun Ha cBOicTBa HaTypaitbHbIX uncen(Ne 19) 1
3. | 3ajaun Ha cBoiicTBa HaTypaibHbIX yncen(Ne 19) 1
4. | 3aga4uun HA TPOIIEHTHI U JIOJIU. 1
5. | 3amaun Ha IPOLICHTHI U JOJIH. 1
6. | Urenue rpadukoB peanbHbIX 3aBUCHIMOCTEH. 1
7. | Urenue rpadmKoB peabHbIX 3aBUCUMOCTEH. 1
8. | 3amaum 1Mo TeOpHH BEPOSITHOCTEH. 1
9. | 3agaum o TEOpUU BEPOSITHOCTEM. 1
10. | IIpeoOpa3oBaHMs UNCIOBBIX HPPALMOHAIBHBIX BbIpakeHui. | 1
11. | IlpeoOpa3oBaHusi OyKBEHHBIX [TOKA3aTEIbHBIX BbIpaskeHUN | 1
12. | AnreOpanueckue BbIpaxeHHsI. 1
13. | AnreOpanueckre BhIpaKCHHUS. 1
14. | Pemenue TMHENHBIX U KBAIPATHBIX YPaBHEHUM. 1
15. | Pemenue apoOHO-paliiOHAILHBIX YPABHEHHUIA. 1
16. | Pemienue ypaBHeHM, cofiep KallMX KBaApPaTHbII KOPEHb. 1
17. | Pemenue noka3aTesIbHbIX YPaBHEHH. 1
18. | Pemienue HepaBeHCTB 1
19. | Pemenue 3a1a4 1o miaHuMeTpun. TpeyroabHUKH. 1
20. | Pemienue 3a1a4 o niuaHuMeTpuu. YeTbIpEXyroJbHUKH. 1
21. | Pemenue 3anau no mianuMerpun. OKpy>KHOCTb. 1
99 [Tnomans guryp Ha KiIeTyaroit Gymare U Ha KOOpaUHATHOH | 1
TJIOCKOCTH.
23. | Pemnienue 3a7a4 Ha BBIYUCIIEHUE YTIIOB. 1
24. | IlpukiagHble 3a7ja4y IO TEOMETPHH. 1
25, Tpuronomerpus. Beruncinenue 3Hf1quHI7I 1
TPUTOHOMETPUUECKUX BBIPAKEHUH.
26. Tpuronomerpus. Pemenne npoczeﬁmnx 1
TPUTOHOMETPUUECKUX YPABHEHHH.
27, Tpuronomerpus. Pemenne npocrenmmx 1
TPUTOHOMETPUUECKUX HEPABEHCTB.
28. | PemieHune 3a1a4 1o CTEPEOMETPHH. 1
29. | PemieHune 3a1a4 o crepeoMeTpHH. 1
30. | ITpuxnagHele 3a1a41 110 CTEPEOMETPHH. 1
31. | IlpuxnagHele 3a1a41 110 CTEPEOMETPHH. 1
32. | Pemenne nmornuecknx 3amad (Ne 18). 1
33. | Pemienue 3agau Ha cBolicTBa yncen (Nel9) 1
34. | Pemenne HecTanaapTHbIX 3a1a4 (Ne 20). 1
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