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ITosicHuTEIbHAA 3alIHCKA
JononuutenbHas ~ oOmiepa3BuBaionias — mnporpamma  «MaTeMaTH4ecKuidl  MPaKTUKyM»
€CTeCTBEHHOHAYYHOUH HAIIPAaBICHHOCTH. Y POBEHb OCBOCHHS OOLIEKYIIbTYPHBIMH.

JlonoHUTETBHAS OOIIepa3BUBArOIIas mporpamma (nanee nporpamma, JJOIT) pazpaborana
Ha OCHOBAHUM CIEAYIOLIUX HOPMAaTUBHBIX JOKYMEHTOB:

1. ®denepanbHbiii 3akoH 0T 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanumny.

2. ®enepanpubiii 3ak0oH oT 31.07.2020 Ne 304-®3 «O BHeceHUM HU3MEHEHHI B
®denepanbHbiii 3ak0H «O0 oOpazoBanuu B Poccuiickoit denepanun» Mo BOMpocaM BOCITUTAHUS
00yYarouuxcs».

3. Crparerus pas3sutus Bocnutanus B Poccuiickoit denepannn Ha nepuon 1o 2025
roja, yTBepkaeHHas pacnopsbkenueM llpasurenscrBa Poccuiickoit @enepanuu ot 29.05.2015 Ne
996-p.

4, KoHmenmus pa3BUTHs JONMOJHHUTEIBHOTO oOpa3oBanus naerei no 2030 roxa,
yTBepkaeHHas pacnopsikenueM [IpaBurensctBa Poccuiickoit @enepannu ot 31.03.2022 Ne 678-
p.

5. [Tpuxka3 MunucTepcTBa npocBelienus: Poccuiickoit  ®denepauuu ot
27.07.2022 Ne 629 «O06 yrBepxknenuu Ilopsaka opraHM3andd W OCYHIECTBICHUS
00pa30BaTeNIbHO 1€ATEIbHOCTH 110 JOMOJHUTEIBHBIM 00111€00pa30BaTEIbHBIM POrpaMMam».

6. [Tpuxa3z MunucrepcrBa npocsemienust Poccuiickoit ®@enepannu ot 13.03.2019 Ne
114 «O6 yTBepkJeHUU MOKa3aTesel, XapaKTepU3yIOIUX OOIIMEe KpPUTEPUM OLEHKU KayecTBa
YCIIOBU OCYILECTBIIEHHS 00pa30BaTEIbHOM AEATEIbHOCTH OPraHU3aLUsAMU, OCYIIECTBIISIOLIMU
00pa30BaTeNbHYI0  JIEATENBHOCTh IO OCHOBHBIM  00I1€00pa30BaTEeNIbHBIM  [IpOrpaMMaM,
o0pa3oBaTebHBIM IPOrpaMMaM CpPEAHEro IMpo(ecCHOHAIBHOrO0 00pa3oBaHMs, OCHOBHBIM
nporpaMMaM  Ipo(eCCHOHAIBHOTO O00y4eHHus, JONOJHMUTENbHBIM 00I1e00pa3oBaTeIbHbIM
IporpaMmam.

7. [Tpuxa3z MunucrepctBa npocsemienust Poccuiickoit ®enepannu ot 03.09.2019 Ne
467 «O06 ytBepxknenun lleneBoit Momenn pa3BUTHS PETUOHAIBHBIX CHUCTEM JIOMOJIHUTEIBHOTO
00pa3zoBaHUs JACTEI.

8. IIpuka3s MuHucrepcTBa Tpya U coMalbHON 3amuThl Poccuiickon denepanuu ot
22.09.2021 Ne 652n «OO0 yTBepkIeHMH THpodeccuoHanbHOro craHaapra «llemaror
JIOTIOJTHUTEILHOT0 00pa30BaHus A€TEH U B3POCIIBIX».

9. [Tpuka3 MuHuctepcTBa oOpazoBaHMst M Hayku Poccuiickoit @eneparuu u
MunucrepctBa npocsemieHust Poccuiickoit ®enepaunn ot 05.08.2020 Ne 882/391 «O6
OpraHM3alMi U OCYIIECTBICHHUH O0Opa30BaTENbHON JI€ATEIbHOCTH TIPU CETEBOM (opme
peanu3anuy 00pa3oBaTENbHBIX TPOrPAMM.

10. ITocTtanoBnenue ['J1aBHOro rocyJapCTBEHHOTO CAHUTApHOro Bpada Poccuiickon
Oeneparn ot 28.09.2020 Ne 28 «O0 yrBepxkaeHun caHuTapHbix mpasmn CIT 2.4.3648-20
«CaHUTapHO-3MUIEMUOJIOTMYECKIE TPEeOOBAaHUS K OPraHU3alMsIM BOCHMTAaHUS U OOyuYeHHs,
OTJIbIXa U 03/I0POBJICHMS JETEN U MOJIOAEIKIY.

11. IlocranoBnenue ['J1aBHOro rocyJapCTBEHHOIO CAHUTApHOro Bpada Pocculiickon
Oeneparun ot 28.01.2021 Ne 2 «O6 yTBepkIeHHM caHMTapHbIX mpaBwil M HopMm CanlluH
1.2.3685-21 «I'urneHndeckrne HOPMATUBHI H TPEOOBAHUS K 00ECIIEUCHUIO O€30MTAaCHOCTH U (WIIN)
0e3BpeTHOCTH /IS YesIoBeKa (haKTOPOB CPEIbl OOMTAHUS.

12. [TacnopT denepanbHOro npoekTa «Ycmex KaxIoro peGeHka» HaIMOHAIbHOIO
npoekta «OOpa3zoBanue» (yrBepxkacH mnpesuauymom Cosera mpu [lpesunmente Poccuiickoi



Qenepallil MO CTPATETMYECKOMY Ppa3BUTHIO W HALMOHAJIBHBIM MPOEKTaM, MPOTOKOJI OT
24.12.2018 Ne 16).

13. Pacnopsoxkenne  Komwmrera mo — oOpasoammio  Cankr-IletepOypra  oT
25 aprycra 2022r. N 6176-p «OO0 yTBEepKICHMHM KPHUTEPHEB OLEHKA  KadyecTBa
JIOTIOJTHUTEIIBHBIX 00IIepa3BUBAIOIINX IpOrpamm, peann3yeMbIx OpraHu3alusIMHU,
OCYIIECTBIISIOIIMH 00pa3oBaTeNbHYIO JeSITeIbHOCTbD, u WH/IUBUTY AIbHBIMH
npeanpuHumaressiMu Cankt-IletepOypray.

14. Konnenmus Bocriutanus 10HBIX 1eTepOypxIeB «llerepOyprckue nepCcrneKTuBoD (B

paMkax peanusauuu Crpareruu pa3BuTHs Bocnutanus B Poccuiickoit denepanuu Ha nepuon 10
2025 ropa: pacnopsixenue [IpaButensctBa PO ot 29.05.2015 N 996-p).

15. VcraB 'BOY mkona Ne438.

16. Jlokanbubie HopmaTtuBHbIe akThl O{O/] I'BOY mikona Ne438.

[TpuHIMIHATBHBIN TOAXO0] K H3YYCHHUIO MPOrpaMMbl «MaTeMaTH4eCcKHii MPaKTHKYM» COCTOUT B
TOM, UTO KaXKJI0€ 3aHATHE, a TAK)KE BCE OHU B 11€JI0M, HAIIPABJICHBI HA TO, YTOOBI Pa3BUTh UHTEPEC
IIKOJBHUKOB K TPEAMETY, MO3HAKOMHTh HMX C HOBBIMH HJCSIMH M METOJAMH, PaACIIUPUTh
npejcTaBicHre 00 M3yuyaeMOM B OCHOBHOM Kypce marepuane. Eciiu B M3yueHHH MPEIMETOB
CCTGCTBGHHOH&Y‘IHOP'I HaIlIpaBJICHHOCTH OYCHb BA)KHOC MECTO 3aHUMACT SKCIICPUMCHT U UMCHHO
B IIPOIIECCE IKCIEPUMEHTa W OOCYXJCHUS €r0 OPTaHHW3aIllii H PEe3yJIbTaTOB (OPMUPYIOTCS U
Pa3sBUBAIOTCA HMHTCPEChI YUCHHWKA K AJAHHOMY MNpPEAMCTY, TO B MATCMATUKC JSKBHBAJICHTOM
IKCTIIEPUMEHTA SIBJISICTCS pEIICHHUE 3a/1a4.

BBenércs oTKphITasi, 00bCKTHBHAS HE3aBUCUMas MPOLIEAYPa OLICHUBAHUS YICOHBIX TOCTHKCHUN
o0yvaromuxcs, pe3yJlbTaThl KOTOPOW OyIyT CIIOCOOCTBOBaTh OCO3HAHHOMY  BBIOOPY
JABHEHIIEr0 MyTH MOJyueHHs 00pa30BaHUs; Pa3BUBACT MBIILICHHE M HCCICIOBATEIbCKHE
3HaHMs oOydaromuxcs; (Gopmupyer 6a3zy oOMIMX yHHBEpCAIbHBIX MPHUEMOB U TMOAXOAOB K
PEIIECHHUIO 3a/IaHU COOTBETCTBYIOIIUX THUIIOB.

[IporpamMa mpemycMaTpuBaeT IOBTOPHOE pPACCMOTPEHHE TEOPETHYECKOr0 Marepuana Iio
MaTeMaTuKe, IOATOMY HMeEeT OoJblnoe o01eo0pa3oBaTeIbHOE 3HAYEHHE, CIOCOOCTBYET
PA3BUTHUIO JIOTMYCCKOTO MBIINIJICHUSA, HAMCYACT W HCIIOJIB3YCT uenmﬁ paa METAnmpeAMETHBIX
CBsI3eH M HaIpaBlieH B TIEPBYIO OYEpEb HAa YCTPAHEHHE «IIPOOETOB)» B 0a30BOW COCTABISIONICH
MaTeMaTHKH, CHCTEMaTH3allMI0 3HAHUN TI0 OCHOBHBIM pa3jielaM IIKOJIBHON MpOoTrpaMMBbl.

AKTYyaJIbHOCTBH IPOIPaMMbI

AKTyalbHOCTb Kypca COCTOUT B TOM, YTO OH HAIIPaBJICH Ha PaCIIMPEHUE 3HAHUN ydaIuxcs 10
MaTeMaTHUKe, pa3BUTHE UX TBOPUYECKOTO MBILUIEHHUS U JIOTHYECKOMN KYJIbTYpPHI.

HoBu3zHa naHHOTO Kypca 3akiIo4yaeTcs B TOM, YTO MporpamMma BKJIIOYAeT HOBBIE JJISl yUalllUXCs
3aJauM, He cojeprkauruecss Ha 0a30BoM ypoBHe. llpemmaraembiii Kypc COAEpKHUT 3aladyul IO
paznenam, KOTopble o0ecriedaT 00jiee 0CO3HaHHOE BOCIIPHUATHE yUeOHOTO MaTepHaia.
TBopueckue 3aaHusl MO3BOJISAIOT PELIaTh OCTABICHHBIE 3a]Ja4l U BbI3BAaTh HHTEPEC K IPEAMETY
y oOyuaronuxcs. Bkitou€HHbIe B TporpamMmy 3a7iaHus MO3BOJISIOT MOBBIIATh 00pa30BaTeIbHbIN
YPOBEHb yUallluXcs, TaK KaK Kbl CMOXKET padoTaTh B 30HE CBOETO OJIMKANUIIETO Pa3BUTHA.
O0bem u cpok ocBoenus JOII:

[Tporpamma oOyueHnus -36 yacoB. 1 rog OCBOEHHS.

Henn:

3HAKOMCTBO C MaT€MaTUKON KakK ¢ OOLIEKYJbTYpHOU IIEHHOCThIO, BRIPAOOTKON MOHUMAaHUSI UMU
TOT0, YTO MaTEMaTHKa SIBJISIETCSI HHCTPYMEHTOM IMO3HAHUS OKPY>KAIOIIEero MUpa U camoro ceosl.


https://www.school12.spb.ru/wp-content/uploads/ustav_12.pdf
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3agaun:

Oo0yuarwmue:

Pacummputh 3HaHUS IO OTAEIBHBIM TEMAM MPEAMETa MATEMATHKA,

BripaGoTarh ymMeHHE 110/1b30BaThCsl KOHTPOJIBHO-U3MEPUTEIILHBIMU MaTepUallaMu;

[ToBTOpUTH, 000OIMIUTE W YIrIyOWUTH 3HAHUS MO anreOpe W TEOMETPUH 33 Kypc OCHOBHOU
00111600pa30BaTEIHPHOM TKOJIBI

Pa3puBamommue:

KomneHcanyst He0CTaTKOB B 00y4EHUU MaTEeMaTHKe;

JlaTh y4eHMKY BO3MOXHOCTb [TPOAHAIM3UPOBATh CBOM CIIOCOOHOCTH;

Pa3BuBaTh cClOCOOHOCTH K YMCTBEHHOMY 3KCIIEPHUMEHTY B paMKax MPeIMeTa;

®opMupOBaTh JIUYHOCTHBIE U MEXINYHOCTHBIE KOMIIETEHIIH

BocnuraresbHble:

OpueHTanuss Ha  COBEpIICHCTBOBAHME  HABBIKOB  I103HABATEIbHOW, OpraHU3alMOHHOMN
NeSITebHOCTH;

ITomMoub yyeHUKY BbIOpaTh Npo(UiIb B JajibHEiIIeM 00y4YeHuH;

Pa3BuBaTh yMEHMsI KOHTPOJIUPOBATh MIPOLIECC U Pe3yIbTaT yueOHOM e TeTbHOCTH;

Pa3BuBaTh HABBIKU COTPYIHUYECTBA B KOJJICKTUBE

IInanupyemble pe3yabTaThl:

JAUYHOCIMHDbIE:

1) copMHUpOBaHHOCTH OTBETCTBEHHOTO OTHOWICHHWS K YUYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00yJaromuxcss K CaMOPa3BUTHIO M CaMOOOpPA30BAaHHIO HA OCHOBE MOTHBAIIMHA K OOYYEHHUIO U
IIO3HAHUIO, BBIOOPY AalbHeWIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B Mupe mnpodeccuil u
npopeCCHOHATBHBIX ~ MPEANOYTEHUH,  OCO3HAaHHOMY  IIOCTPOCHMIO  MHJIUBUAYaJIbHOU
00pa30BaTeIbHON TPAEKTOPHH € YYETOM YCTOMUMBBIX MO3HABATENbHBIX HHTEPECOB;

2) chopMUPOBAHHOCTH 1IEIOCTHOT'O MUPOBO33PEHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOM MPaKTHUKH;

3) chopMHUPOBAHHOCTh KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILLEHUU U COTPYJHUYECTBE CO
CBEpPCTHUKAaMHM, CTapILIMMHU U MJIaJIINMH, B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HON, yueOHO-
MCCJIEIOBATENbCKOM, TBOPUECKOM U IPYTUX BUJAX JESTEIbHOCTH;

4) yMmeHue SICHO, TOYHO, IPAMOTHO H3JIaraThb CBOM MBICIM B YCTHOW W IMHUCBMEHHOW peuH,
IIOHMMATh CMBICI TOCTaBJICHHOM 3a7auy, BBICTpauBaTh apryMEHTALUIO, IPUBOJANUTE IPUMEPHI U
KOHTPIIPUMEDBI;

5) nmpezacTaBieHue 0 MaTEMaTHUECKOM HayKe Kak cdepe 4elnoBeuecKoil 1esTeIbHOCTH, 00 dTamnax
e€ pa3BUTHsL, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIIM3ALINY;

6) KpUTUYHOCTh MBIIIJICHUS, YMEHUE PAclO3HABATh JIOTUYECKH HEKOPPEKTHBHIE BBICKA3bIBaHUS,
OTJINYATh TUNIOTE3Y OT (haKTa;

7) KpeaTHMBHOCTb MBIIUICHHS, WHUIUATHBA, HAXOJYUBOCTh, AKTUBHOCTb IPU pPELIECHUH
anreOpanvecKux 3ajadq;

8) yMeHHEe KOHTPOJIMPOBATH MPOLIECC U Pe3yIbTaT Y4eOHOH MaTeMaTHUECKON AeITEIbHOCTH;

9) cocoOHOCTh K 3MOIMOHAILHOMY BOCIIPUATHIO MAaTeMAaTHUYECKUX OOBEKTOB, 33j1au, PEeLICHUH,
pPacCyKJIEHUH.

Memanpeomemuule:

1) yMeHure caMOCTOSITENTbHO MJIaHUPOBATh aJIbTEPHATUBHBIE ITyTH TOCTHKEHUS 11eJIeil, 0OCO3HAHHO
BbIOMpaTh Hanbosee 3PPEKTUBHBIE CITOCOOBI pelIeHUsI yUeOHbIX U MTO3HABATENIbHBIX 33/1a4;

2) yMeHHME OCYILIECTBJIATh KOHTPOJb IO pe3ylbTaTy U MO crnocoOy JeHCTBUS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIMMbIE€ KOPPEKTUBBI;



3) yMeHHe aJeKBaTHO OIICHMBATh MPABHJIBHOCTh WJIM OIIMOOYHOCTH BBIMOJHEHUS Yy4eOHOI
3a1auu, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIleHUs;

4) 0CO3HAaHHOE BIAJICHUE JIOTUYECKUMHU JICHCTBUSMHU OIPEICICHHUS TOHSTHH, OOOOIICHHUS,
YCTAHOBJICHHSI aHAJIOTUH, KJIaCCH(PHUKAIIMKA HAa OCHOBE CAMOCTOSITEILHOTO BBIOOpA OCHOBAHHWM U
KPUTEPUEB, YCTAHOBJIEHUS POJIOBUIOBBIX CBS3EH;

5) yMeHHue yCTaHaBIMBATh MPUYMHHO-CIICCTBEHHBIE CBSI3U; CTPOUTD JIOTHYECKOE PacCyKIEHUE,
yMO3aK/Ir4eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 AHAJIOTUU) U BBIBOJIBI;

6) yMeHHEe CO3/1aBaTh, MPHUMEHSTh W IPEOOpPa3OBHIBATh 3HAKOBO-CHUMBOJIMYECKHE CpPEJCTBA,
MOJIETIN U CXEMBbI JJIsl PellIeHUs] YYeOHbIX U O3HABATENbHbIX 33/1a4;

7) yMeHHE OpraHU30BbIBATh yU4eOHOE COTPYIHHYECTBO M COBMECTHYIO JIEITENBHOCTh C YUUTEIIEM
U CBEPCTHUKAMHU: ONpPEACNATh LM, pacrupeaeieHne (QyHKUMH M poyiell  y4acTHHKOB,
B3aMIMOJICHCTBHE W OOIIME CIIOCOOBI pabOTHI; yMEHHE paboTaTh B TpYIIE: HAXOIUTH OOIIee
pelIeHre M pas3pemars KOH(MIMKTHI HA OCHOBE COTJIACOBAHMSA TO3MLMH W y4€Ta HWHTEPECOB;
ciymiath naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

8) chopmupoBaHHOCT, Y4eOHOW U OOIIEMONB30BATEIHCKOM KOMIETEHTHOCTH B 00JAcTH
UCIOJIb30BaHUsl HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-kommnereHTHOCTH);
9) nepBoHavanbHbIE MPEACTAaBICHUS 00 UIESX U O METOJaX MaTeMaTUKH Kak 00 YHUBEPCaIbHOM
A3bIKE HAyKU U TEXHUKHU, O CPEJCTBE MOJCIUPOBAHUS SIBICHUI U MPOILIECCOB;

10) ymMeHre BUAETH MAaTEMaTHUYECKYIO 3a/lady B KOHTEKCTE MPOOJEMHON CHUTyallud B JAPYTHX
JUCLIUIINHAX, B OKPYXKAIOIIEeH KU3HU;

11) ymeHue HaXOAWTh B PA3IMYHBIX MCTOYHHKAX HMH(POPMAIUIO, HEOOXOAUMYIO Ul PEIICHUS
MaTeMaTHUYECKUX IMPOOJIeM, M MPEICTaBIATh € B MOHITHON (opme; MpUHHUMATh pElIeHHE B
YCIIOBUSIX HETIOJHOM 1 U30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMALINK;

12) yMeHue MOHMMATh W HCIOIB30BaTh MAaTEMAaTHUYECKHUE CPENICTBA HATJISATHOCTU (PUCYHKH,
YepTEkKH, CXEMBI U JIp.) AJIs WIUTIOCTPALMU, MHTEPIIPETAlH, apTyMEHTALlNY;

13) ymeHue BBIABUTaTh TUIIOTE3bI IPU PELIEHUN YUEOHBIX 3a/1a4 U TOHUMATh HEOOX0IUMOCTh MX
IPOBEPKH;

14) yMmMeHHWe TNPUMEHATh WHAYKTHBHBIE W JCTYKTHBHBIE CIIOCOOBI DPACCYXICHUH, BUIETh
pa3IUYHbIE CTPATETUHU PELICHUS 3a4a4;

15) noHMMaHuEe CYIIHOCTH aNrOPUTMMYECKUX TNPEANUCAaHUH M YMEHue JeicTBOBaTh B
COOTBETCTBUU C MPEIOKEHHBIM aJITOPUTMOM;

16) yMeHHe caMOCTOSITETIbHO CTaBUTh €M, BBIOMpATh M CO3/aBaTh aJTOPUTMBI JUIS PELICHUs
y4eOHbIX MaTeMaTHUECKUX Mpobiiem;

17) yMmeHue IJIaHUPOBATh U OCYLIECTBIATH JESATEIbHOCTb, HANPABIECHHYIO Ha pelIeHHE 3a7ay
HCCJIEIOBATENILCKOTO XapaKTepa.

Ilpeomemnuie(anzeopa):

1) ymenue pabotath ¢ MAaTEMAaTUYECKUM TEKCTOM (CTPYKTYpPUpPOBaHUE, U3BJICUEHE HEOOXO0IUMOIT
UHPOpPMAININK), TOYHO W TPAMOTHO BBIPAXKATh CBOM MBICIH B YCTHOW W THCHMEHHOW pEYH,
OpUMEHSST MaTeMaTHYeCKyl0 TEPMUHOJIOTHIO M CHMBOJIMKY, HCIIOJIB30BaTh PA3IUYHBIEC SI3BIKU
MaTeMaTHKH (CIOBECHBIN, CAMBOJIMYECKUH, rpadudeckuii), 000CHOBBIBATH CYKJICHHs, IPOBOAUTH
KJaccu(UKaIUIO, I0Ka3bIBaTh MATEMAaTHUECKUE YTBEPIKICHHS;

2) BinageHue 0a30BbIM MOHATHUIHBIM ammapaToM: MUMETh NPEACTaBICHUE O YHUCIIe, BIIAJCHUE
CUMBOJIBHBIM SI3bIKOM aNreOpbl, 3HAHWE OHJIEMEHTAapHbIX (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH,
(dbopMupOBaHUE MPEACTABIECHUN O CTATUCTHMUYECKUX 3aKOHOMEPHOCTSIX B PEAlbHOM MHUpPE U O
Pa3IUYHBIX CHocO0aX WX H3y4YeHHs, 00 OCOOCHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;



3) yMmeHHe BBINIONHATH anredpandeckue MpeoOpa3oBaHUs PalMOHATIBHBIX BBIPAKCHUH,
OPUMEHSTh WX JUIsl PEUIeHUS y4eOHBIX; MaTeMaTHUECKHUX 3aJad M 3a]a4, BO3HHUKAIOIINX B
CMEXHBIX YUeOHBIX MTPEeIMETaxX;

4) yMeHHe TOJb30BATHCS MaTeMaTHUYECKUMH (OPMYyJIaMH M CaMOCTOSITEIBHO COCTaBIATH
(dopMysBl 3aBHCHMOCTEHl MEXIy BEIMYMHAMH HAa OCHOBE OOOOIICHMS YaCTHBIX CIy4YaeB M
9KCIIEPUMEHTA;

5) yMeHue pemiath JUHEHHbIE U KBaJpaTHbIE YPABHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJUMBIE K
HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMbI; IPUMEHSTh IpaduuecKre NpeCTaBICHUs A PEIICHUS
Y UCCJIEIOBaHMs ypaBHEHU M, HEPABEHCTB, CUCTEM; IPUMEHSATD ITOTyYCHHbIC YMEHUS JIJIsl PeLICHUS
3a[a4 U3 MaTeMaTHKH, CMEKHBIX MIPEJMETOB, IPAKTUKH;

6) oBJa/IeHNE CUCTEMON (PYHKIIMOHAIBHBIX MOHATUN, (YHKIMOHAIBHBIM S36IKOM U CUMBOJIMKOH,
YMEHHUE CTPOUTh rpaduku (QyHKIHHA, OMUCHIBATh UX CBOMCTBA, MCIIOJIB30BaTh (PYHKIMOHAIBHO-
rpaduvecKkrue MpeACTaBICHHUS JUIsl ONMMCAHMSA W aHAJIM3a MAaTEeMAaTHYEeCKHUX 3a7ad M PealbHbIX
3aBUCHUMOCTEH;

7) oBiajeHHe OCHOBHBIMU CHOCOOAMM MPEACTABICHHUS M aHajdn3a CTAaTHCTUYECKUX JAHHBIX;
YMEHHE pellaTh 3aJa4l Ha HaX0XK/IEHUE YaCTOThI U BEPOSITHOCTH CITyYalHBIX COOBITHI;

8) yMeHHe MPUMEHSTh W3YUYCHHbIC MOHSTHS, PE3ylbTaThl U METOIbI MPU PEIICHUU 3a/1ad U3
pa3IUYHBIX pa3fesioB Kypca, B TOM 4YHUCIE 3aJay, HE CBOJAIIMXCA K HEMOCPEICTBEHHOMY
IPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

Ilpeomemmnoie(ceomempus):

1. oBmaseHne 0a30BBIM MMOHATUHHBIM amIapaToM II0 OCHOBHBIM pas3feiiaM COJEp)KaHus;
MpEJCTaBICHHEe 00 OCHOBHBIX H3Y4YaeMbIX MOHATUAX (WMCIIO, reoMeTpuueckas ¢urypa) kax
BOXHEHIINX MaTEeMAaTUYECKUX MOJIENSIX, MO3BOJIAIOIIUX OMMCHIBATh W HU3yYaThb peajbHbIe
MIPOLIECCHI U SIBJICHHUS,

2. ymeHue paboTaTh C FeOMETPUUECKUM TEKCTOM (aHAJIM3UPOBaTh, U3BJIEKATh

HE00X0MMyI0 HH(POpMalMI0), TOYHO W TPaMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOW U
MUCbMEHHON peuy ¢ MPUMEHEHUEM MaTeMaTUYECKON TEPMUHOJIOTUN U CUMBOJIMKH, UCTIOJIb30BaTh
pa3IuyYHbIE S3bIKM MaTeMaTHKH, HPOBOAWUTH KiacCU(UKALMK, JOTHYEecKHe OOOCHOBaHMS,
JI0Ka3aTeNbCTBA MaTEMaTUUYECKUX YTBEPKICHUN;

3. oBJNIa/IeHNE HABBIKAMHU YCTHBIX, TUCHMEHHBIX, MHCTPYMEHTAJIBHBIX BEIUMCIICHHI;,

4. oBllaficHEe T€OMETPUYECKUM SI3bIKOM, YMEHUE UCIIOIB30BATh €r0 JUIs OMMCAHUS

NPEIMETOB OKPYXKAIOIIEro MUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUN U
n300pa3sUTEIbHBIX YMEHUH, TPUOOPETEHNE HaBBIKOB FEOMETPUUECKUX TOCTPOSHHUIA;

5. ycBOeHME CUCTEMaTHUYECKHX 3HAHUH O IUIOCKMX (Urypax M HMX CBOWCTBaX, a TaKkKe Ha
HarjsiJHOM YpOBHE — O [MPOCTEHIIMX NPOCTPAHCTBEHHBIX TeJlaX, YMEHHUE IPUMEHSATh
CUCTEMAaTUYECKHE 3HAHUS O HUX JUISl pELIeHHs] TEOMETPUUECKUX U MPAKTUYECKUX 3a]1aY;

6. yMmMeHHe U3MEepATh JJIUHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJB30BaTh (OpPMyJbl IS
HAXO0XJIEHUS IEPUMETPOB FreOMETPHUUECKUX QUTYp (TPEyroiabHUKA);

7. yMeHUE TPUMEHSTh HW3y4YEeHHBIE IOHATHUS, pE3yJbTaThl, METOJbl JUII peIIeHUs 3a7ay
IOPAaKTUYECKOr0 XapakTepa M 3aJad M3 CMEXKHBIX JUCHUIUIMH C MHCIOJIb30BaHUE TpH
HE0OXOIMMOCTH CIIPABOYHBIX MaT€pPHAJIOB, KAIbKYJIATOPa, KOMIIBIOTEPA.
Opzanu3ayuonHo-neodazozuieckue ycioeus:

AHzvik peanuzayuu. OOpa3zoBaTelibHas JEATEIbHOCTh MO MPOrpaMMe OCYLIECTBIISIETCS Ha SI3bIKE
Poccuiickoii @enepanuu (pycCKuil A3bIK).

@opma obyuenus. ObpazoBaTesbHAs NEATEIBHOCTh MO MPOTrpaMMe OCYIIECTBISIETCS B OYHOM

dbopwme.



Yenosus nabopa u ghopmuposanus epynn:

KOJINYECTBO 0Oydarouuxcs B rpynne — 15 yenoBek. Ha o0yueHne mpruHUMAIOTCS BCe Kearolue
, COTJIaCHO BO3PAacTy OCBOEHUS IPOIPAMMBI.

nporpaMMa paccuuTaHa Ha 0Oy4eHue eTei B Bo3pacte oT 14-17 net

Cpoxk ocBoenusi mporpammsl: 1 ron (36 yacos)

PexxuM, nepuoguuHOCTh U IPOAOIIKUTEIBHOCTD 3aHATHI:

1 pa3 B Heaemto o 1 akageMuyeckomy vacy.

dopma opraHuzanuy 3aHATHNA: KOJJICKTUBHAS, TpyMIoBast, padora B napax. @opmsl IpoBeeHUS
3aHATHI: NpaKTHUYECKHE U J1abopaTopHble PadOThl C MPUMEHEHHEM LHU(POBBIX TEXHOJIOTHH,
Oecenpl, HAOIIOICHNS, IPOCKTHAS AEATEIbHOCTb.

Metoabl u popMBbI 00yUeHHS

Metoasl u  Qopmbl OOydeHHs] ONpEAeIsIOTCS TpeOOBaHMSAMU OOYYEHHS, C Y4ETOM
WH/IMBUYAIbHBIX U BO3PACTHBIX OCOOCHHOCTEH yyaluxcs, pa3BUTHS U CAMOPA3BUTHS JINYHOCTH.
OCHOBHBIMHU IIPUOPHUTETHI METOAUKH U3YyUEHUS Kypca:

- 00yueHHe 4epe3 OIBIT U COTPYTHUYECTBO;

- y4eT UHAUBHIYyaJIbHBIX 0COOEHHOCTEH U MOTPEOHOCTEN yyaluxcs;

- paboTa B MaJbIX IPYMIax, POJIEBbIE UIPbl, TPEHUHIH, BHE 3aHATUIA — METO/] IPOEKTOB;

- IMYHOCTHO-AESITEIbHOCTHBIN 1oAX0/ (001blliee BHUMAHUE K JINYHOCTHU yYalllerocs, a He

LEJISIM YUUTENS,, PABHOIPABHOE MX B3aUMOJEHCTBUE).

s paboThl ¢ ywamuMmucs O€3yclIOBHO HNPUMEHHUMBI Takue (Gopmbl pabOThI, Kak JIEKIMS U
CEMHUHap, C UCIOJIb30BAHUEM HHTEPHET PECYPCOB, BUJI€0-YPOKOB. [IoMHUMO 3TUX TpagULIMOHHBIX
bopM peKkoMeHAyeTCsl HCHOIb30BaTh TAaKXKe IUCKYCCHM, BBICTYIJIEHHS C KPaTKOCPOYHBIMHU
npoekTamu «Perienue onHOM 3aaa4um», ColepKAIUMHU OTYET O BBIIOJHEHUH MHUBHYaIbHOIO
WINA TPYIMIIOBOIO JOMAIHEro 3a/laHusl WU C JOKJIaJaMH, JOMOJIHSAIOUIMMHU JIEKIHUIO YUUTEIs.
Bo3MoxHBI pa3nuuHble (OpPMBI TBOPYECKOH pPAaOOTHI yYalIMXCs, KaKk HalpUMep, «3alluTa
peLIeHHs», OTYET MO pe3yjbTaTaM «HOUCKOBOW». TakuM 0Opa3oM, NaHHBIN AJIEKTUBHBIA KypC
BO3MO>KHOCTH ITPOEKTHOM TBOPYECKON J1€ATEIHHOCTH yUallluXcsi BO BHEYpoUHOoe BpeMs. torom
TaKOH JIeATETLHOCTH MOTYT OBITh TBOpUYECKHE pabOTHI: IPE3CHTAIMH, BUICO JICKIIUH, PUCYHKH U
T.JI.

Mamepuanvno-mexnuueckoe oCHauieHue

Kabuner, mapThl U CTYNbs, IPOEKTOP, KOMIIBIOTEP, IPOTpaMMHOE 0OecrieueHHe.

YyeOublii mjian

Ne | HammenoBaHue pasjaena Bcero Teopus | [IpakTuka | ®opMbI aTTECTALNH
4acoB / KOHTPOJIS
1 | BBogHoe 3aHsATHE 1 1 Habmonenue
2 | PanoHanpHbIE U 5 2 3 YIpaXHEHUS
JNeWCTBUTENLHEIC YHClIa
3 | 'eomeTpuueckue GUTYpHI 5 2 3 yIpaKHCHUS
4 | IIpeoGpa3oBanus 5 2 3 yIpaXXHEHUs

aﬂre6paI/I‘{CCKHX BBIpa)KCHI/II\/'I.

5 | Enunnusl u3mepeHus 5 2 3 YIpaXXHEHUS




6 | YpaBHeHus 3) 2 3 YIpaXXHEHUS
7 | OyHKIMH U UX TPaUKH. 3) 2 3 YIpaXXHEHUS
8 | Pemenue 3agau 5 2 3 yIpaKHEHUS
Htoro 36 15 21
Kanennapublii yueOHblii rpaguk
T'on Jara nauana Hara Bceero KonuuectBo Pexum
oOyueHust | 0OyudeHHs IO OKOHYAHUS yueOHBIX yueOHBIX 3aHATUN
nporpamMmme o0y4yeHus 1o Heemb 4acoB
Iporpamme
1 01.09 25.05 36 36 ITo
pacnucaHuIo

MeToauuecKHe M OIIeHOYHbIE MATEPHUAJIbI

BxomHast QuarHOCTHKa- BBISBICHHE HMCXOJHOTO YPOBHS IMOJATOTOBKH OOYYarOMIUXCS, YTOOBI
CKOPPEKTHPOBATh y4eOHO-TEMATWYECKH IIJIaH, ONPENEIUTh HANpaBiIeHUs U (OPMBI
UH/IMBUYaJIbHOM paboThI;

Texymmii KOHTPOJIb - IPOBOAMUTCS C LEJIBIO OMPEAETICHUs CTENEHN YCBOCHHS O0y4aroUIMMUCS
y4eOHOro MaTepuaa 1 ypoBHS MX MOATOTOBIEHHOCTH K 3aHTHUSM.

ITpoMexyTouHass AMAarHOCTUKA - MPOBEPKA IIPOBOAMTCA 3a IOJYTOJUE W BBIABISIETCS YPOBEHB
OCBOCHMS TEOPETUYECKHUX 3HAHUM U PAKTUYECKUX YMEHUN U HABBIKOB 3a MOJI0/a;

Hrorosass auarHocTMka - IpOBEpKa IPOBOAUTCA 3a IOJ WM BBIABISETCA YPOBEHb OCBOCHUS
TEOPETHUYECKUX 3HAHUM U IIPAKTUYECKUX YMEHUM U HABBIKOB 3a I'OJI.

1. IlporpaMMHO-nIeAaroru4ecKne CpeacTBa, peajan3yeMbie ¢ MOMOIIbI0 KOMIIBIOTEPA.

2. CD «¥Ypoxku reomerpuu. 7-9 xnaccel» (B 2 4.).

3. CD «I'eomerpus He 1t oTIU4YHUKOBY (HNUW s5x0HOMMKM aBUAITMOHHON MPOMBIIIIIEHHOCTH).
4. CD «Marematuka. 5—11 xnaccel. [Ipaktuxym».

5. CD «bonbImas 351eKTpOHHAS IeTCKas SHITUKIIONEIUSI TI0 MaTEMAaTHUKEY.

6. CD «/lunamunyeckast reoMeTpusi. 8 Kjaccy.

2. Hudposbie obOpa3zoBatenbubie pecypcesl (HHOP) nus  noagep:kku moOAroTOBKHU
IIKOJIbHHKOB.

1. Hureprer-nopran Bcepoccuiicko OnuMIMagpl IIKOJBHUKOB. — Pexum jgocryma
http://www.rusolymp.ru

2. Bcepoccuiickue AUCTaHIMOHHBIE 3BPUCTHYECKHE OJMMIIMAABLI 10 MareMaTuke. — Pexum
noctyna : http://www.eidos.ru/olymp/mathem/index.htm

3.  UudopmanmoHHO-OMCKOBass ~ cucremMa  «3amaum». —  Pexum  jmocryna

http://zadachi.mccme.ru/easy

4. 3agaun: wHOOPMAITMOHHO-TIONCKOBAs CHCTEMa 3ajad Mo MareMatuke. — Pexxum poctyna :
http://zadachi.mccme.ru

5. KoHKypCHBIE 3a/1a4ui 10 MaTeMaTHUKe: CIPAaBOYHUK W METOMBI pemieHus. — Pexxum nocryma :
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

6. Matepuasl (1OJIHbIE TEKCThI) CBOOOJIHO PACHPOCTPAHIEMbIX KHHUT 10 MaTeMaTHKe. — Pexxum
noctymna : http://www.mccme.ru/free-books

7. Marematuka JJis IOCTYIAIOMIMX B By3bl. — Pexxum noctyna : http:/www.matematika.agava.ru



8. BBIMyCKHBIC M BCTYNMUTEIbHBIC SK3aMCHBI 10 MATEMATHKE : BAPHAHTHI, METOJMKA. — PeKuM
nocrtymna : http://www.mathnet.spb.ru
9. OnuMnuagHBIC 3a/1a4M [0 MaTeMaTuKe : 0a3a naHHbIX. — Pexxum moctyna : http://zaba.ru

10. MockoBckue MaTeMaTHUYECKHe OJIMMITUABI. — Pexum JocTyna
http://www.mccme.ru/olympiads/mmo

11. Bupryanbnas 1IKOJIa FOHOTO MareMaTHuKa. - Pexum JIOCTyTa
http://math.ournet.md/indexr.htm

12. bubnuoreka 53JEKTPOHHBIX Y4YEOHBIX IMOCOOMH MO MareMmaTtuke. — Pexum gocryma :
http://mschool.kubsu.ru

13.  Ob0pazoBarenbHbliii  moptan  «Mwup — anrebpei». —  Pexum  moctyna

http://www.algmir.org/index.html

14. Cnoapu BCD paznuunbix aBTOpoB. — Pesxxum nocrtyna : http://slovari.yandex.ru

15. DTioApl, BBHINOJHEHHBIE C HUCIOJIb30BAaHUEM COBPEMEHHOW KoMIbloTepHOW 3D-rpadukw,
YBJIEKAaTEJIbHO M MHTEPECHO PACCKA3bIBAIOIME O MAaTeMaTHKE U €€ NPHIOKEHHsIX. — Pexum
nocrtyna : http://www.etudes.ru

16. 3aouyHasg (1)I/I3I/IKO-MaTeMaTI/I‘IeCKa$I HIKOJIA. — Pexum A0CTyIIa
http://ido.tsu.ru/schools/physmat/index.php
17. MunucrepctBo ob0paszoBanust P®d. — Pexum gocryma :  http://www.ed.gov.ru;

http://www.edu.ru

18. TectupoBanue on-line. 5-11 kmaccel. — Pexxum mocryma : http://www.kokch.kts.ru/cdo

19. ApxuB y4eOHBIX MporpamMm HH(GOPMAMOHHOTO OOpa3zoBarenbHOro moprana «RusEduly. —
Pexwum nocryna : http://www.rusedu.ru

20. Caiitel SHIMKIOIEIUH. - Pexum JOCTYyTIa : http://www.rubricon.ru;
http://www.encyclopedia.ru

21. Bes anemenTapHas MaTeMaTuka. — Pexxum octyna : http://www.bymath.net

22. EI'D no matemaruke. — Pexxum noctyna : http://uztest.ru

23.www.fipi.ru
24.ege.edu.ru

Pemry 'MA
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Jupexrop N.N.bosixoBa

Pabouas nporpamMmMa K JIOIOJHUTEIbHOMN
o01epa3sBuBaKIleld MporpaMmme
«MareMaTHYeCKUIl MPAKTHKYM»

I'ox o6yuenus:1

Bospact obyuatoruxcs:14-17 ner

['pymma Ne:1,2
lNon peanuzaruu:1l

Pa3pabotunk nporpaMmsi:
Kpuskuna Oneonopa PunarosHa
Ilenaror JOMOIHUTENBLHOTO OOPa30BaHMS

Cankrt-lleTepoypr



IMosicuuTeILHAS 3aNIMCKA

3amaun:

Ooyuarwwue:

Pacmmputh 3HaHUS IO OTACTBHBIM TEMaM MPEAMETa MaTEMATHKA;

Bripaborarh yMeHHe M0JIb30BaThC KOHTPOJIbHO-U3MEPHUTENbHBIMU MaTepHaIaMHu;

[ToBTOpUTH, 0000IIUTE M YIIyOUTH 3HAHUS MO ainreOpe U TeOMETPUM 3a Kypc OCHOBHOM
00111600pa30BaTEIHPHON TKOJIBI

Pazeusarowue:

KomnieHcanust HeoCTaTKOB B 00y4eHUN MaTEeMATHKE;

JlaTh y4eHHKY BO3MOKHOCTH MPOAHAIM3UPOBATH CBOU CIIOCOOHOCTH;

Pa3BuBaTh CHOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMEHTY B paMKax MpPEMeETa;

DopMUpPOBaTh JIMYHOCTHBIC U MEKINIHOCTHBIC KOMITETCHITHH

Bocnumamenvnuie:

OpueHTanis Ha  COBEPIICHCTBOBAHHME HABBHIKOB  II03HABATEIbHOW, OpraHU3alMOHHON
JESITEIIbHOCTH;

[Tomo4b yueHHKY BbIOpaTh IPOGUIb B TaTbHEHIIIEM 00yUeHUH;

Pa3BuBaTh yMEHUS KOHTPOJIHPOBATH IMPOIIECC U PE3yIbTAT YICOHOM NeATEIILHOCTH,

Pa3BuBaTh HABBIKU COTPYAHHYECTBA B KOJIJICKTUBE

HJIaHI/IpyeMbIe PeE3yJbTAaThbl U3YICHUSA anreﬁpm:

PAIIMOHAJIbHBIE UM CJIA

Buinycknux nayuumces:

1) noHUMaTh 0COOEHHOCTH IECITUYHON CUCTEMBI CUMCIICHHUS,

2) BIajeTh NOHATUSAMHU, CBA3aHHBIMU C JISIMMOCTBIO HATypaJIbHbIX YHCEIT;

3) BeIpa)kaTh 4Kcia B SKBUBAIEHTHBIX (popMax, BbIOMpasi HanboJsiee MoAX0ASIIyI0 B 3aBUCUIMOCTH
OT KOHKPETHOM CUTYallNH;

4) cpaBHUBATh U YIOPSAJOYMBATh PAllMOHAJIbHBIE YUCIIA;

5) BBIOJHATH BHIYMCIEHUS C pallMOHAIbHBIMU YUCIIaMHU, COUETasl YCTHBIE U MTMCbMEHHbIE TPUEMBI
BBIUNCJICHUH, TPUMEHSTH KAJIbKYJISTOD;

6) UCTI0Ib30BaTh NOHATHS U YMEHHUSI, CBA3aHHBIE C TPONOPIIMOHATIEHOCTBIO BEIMYMH, TPOLIEHTAMHU
B XOJ€ pEUICHMs MaTeMaTHMYeCKMX 3aJad M 3a7ad M3 CMEXHBIX IPEIMETOB, BBIIOJIHATH
HECJIOKHbIE IPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 603MO#CHOCHb:

1) NO3HAKOMUTBHCS ¢ MO3UIIMOHHBIMU CUCTEMaMU CUMCIIEHHUS] OCHOBaHHUSIMH, OTJIIMYHBIMU OT 10;
2) yriayOuTh U pa3BUTh MPEJICTABICHUS O HATYPAJIbHBIX YHCIaX U CBOMCTBAX JE€IMMOCTH;

3) HaAyuyuThCS MCHOJIB30BaTh MPUEMBI, pPALMOHAIM3UPYIOUINE BBIYMCIEHUS, MPUOOPECTH
IPUBBIUKY KOHTPOJIHUPOBATH BHIYUCIICHUS, BBIOMPAst MOAXOSAIIUHN ISl CUTYaIH croco0.

JIEMCTBUTEJIBLHBIE UUCJIA

Buvinycknux nayuumces:

1) ucronp30BaTh HAYAIBHBIC IPEACTABICHUS O MHOYKECTBE JIEHCTBUTEILHBIX YHCEN;
2) BIaJeTh MOHATHEM KBAJAPATHOTO KOPHS, TPUMEHSTh €r0 BHIYUCICHUSIX.
Buvinyckuuk nonyuum 603mMo#CHOCHb:



1) pa3BUTh peACTaBICHNE O YUCIIE U YHCIOBBIX CUCTEMAX OT HATYPAJIbHBIX /10 1€HCTBUTEIbHBIX
YHCEJI; O POJIU BBIYUCICHUN B YEJIOBEUYECKOU IPAKTHUKE;

2) pa3BUTh U YIIYOUTh 3HAHUS O JECITUYHOHN 3aIKUCH ICHCTBUTEIBHBIX YUCeN (MIEPUOANYECKHIE U
HEMEePUOJHUUECKUE TpooH).

N3MEPEHUA, [IPUBJIMOKEHW A, OUEHKU

Buinycknux nayuumcsi:

UCIONB30BaTh B XOJ€ pELIEHHs 3ajady d3JEMEHTapHble IPE/ICTaBICHUS, CBSI3aHHBIE C
npUOJIMKEHHBIMU 3HAYEHUSIMH BEJTMYHUH.

Buinycknux noayuum 603mMoiCHOCb:

1) MOHSATH, YTO YMCIIOBBIC JAHHBIE, KOTOPbIE HCIONB3YIOTCSA JUIS XapaKTEPUCTUKH OOBEKTOB
OKpY’KaIOIIETO MHpA, SBISIOTCS MPEUMYIIECTBEHHO MNPUONMKEHHBIMUA, YTO TIO 3alHCh
npuOIMKEHHBIX 3HAYCHUH, CONlepKaIUXcs B MHOOPMAIIMOHHBIX UCTOYHUKAX, MOXHO CYAUTH O
HOTPEIIHOCTH TPUOIMKEHUS,

2) NOHATH, 4YTO TMOIPEIIHOCTh pe3yjbTaTa BBIYUCICHUM JOJDKHA OBITh COU3MEpUMa C
HOTPEIIHOCTBIO UCXO/AHBIX IaHHBIX.

AJITEBPAMYECKUE BbIPAXKEHUW A

Buinycknux nayuumcsi:

1) BHajeTh MOHATUSIMH «TOXKIECTBO», «TOXKIECTBEHHOE MpPeoOpa3oBaHUE», PEIIATh 3a/Jayu,
coaepkaiiie OyKBeHHBIE JaHHBIE; padoTaTh ¢ (OpMyIaMH;

2) BBINOJHATH IPEOOPa30BAHUS BBIPAXKEHUM, COIEPKAIMX CTETIEHU C LEIbIMU MTOKA3aTeIsIMU U
KBaJIpaTHbIE KOPHU;

3) BBINOJIHATH TOKIECTBEHHbIE TPEOOPA30BaHUS PALIMOHATIBHBIX BBIPAXKEHUH Ha OCHOBE MPABUII
JeMcTBUI HAJl MHOTOYJIEHAMU U alnreOpanyeckKuMu Apo0smu;

4) BBINOJIHATH PA3I0XKEHUE MHOTOUJICHOB HA MHOKUTEIH.

BuinyckHux noayuum 603MONCHOCMb:

1) HayuuTbCs BBINOJIHATH MHOTOIIATOBBIE IPEOOpPa30BaHMs PAlMOHAIBHBIX BBIPAKECHUH,
IPUMEHSISI LIUPOKUIA HAObOp cr1ocOOOB U MPUEMOB;

2) npuUMEHSATh TOXJIECTBEHHBbIE MpeoOpa3oBaHus Ul PELICHUs 3a/lad U3 Pa3InYHbIX pa3iesioB
Kypca (HanpuMmep, JUlsl HaXOXKAeHHsI HanOOJIbIIero/HauMEeHbILIEr0 3HAYSHHSI BBIPDAKEHU ).

YPABHEHU A

Buvinyckuux nayuumes:

1) pemaTh OCHOBHBIE BHUBI PAIMOHATBHBIX YPAaBHEHHH C OJHONM MEPEMEHHOM, CHCTEMBI JABYX
ypaBHEHUH C ABYMS IEPEMEHHBIMH;

2) moOHUMAaTh YpaBHEHHUE KaK BAXKHEUIIIYI0O MATEMATUUYECKYIO MOJIEIb JIJIsS OMTMCAHUSI M U3YUYEHUS
Pa3HOOOPAa3HBIX PEATbHBIX CUTYAIIUH, PEIIaTh TEKCTOBBIC 33/1aUd alreOpandecKuM METOI0M;

3) npuMeHsTh TpaduuecKre MPENCTaBICHUs I UCCIEAOBAHUS ypaBHEHUH, MCCIIEIOBAHUS U
pELIeHUs] CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.

Buinycknux nonyuum 6o3moorcnocms:

4) oBnaAeTh CHEUUATBHBIMU NMPUEMAMU PEILICHUS YPAaBHEHUN U CUCTEM YpaBHEHUM; YBEPEHHO
MPUMEHSThH anmapaT ypaBHEHUH IS pellieHHs] pa3HOOOpa3HbIX 3a/1a4 U3 MAaTeMaTHKH, CMEKHBIX
MIPEAMETOB, MPAKTHKH;

5) npuMeHsITh TpaduuecKue MPeACTABICHUS sl UCCIIEIOBaHUS YPABHEHHM, CUCTEM ypaBHEHUH,
cojiepxamux OyKBeHHbIC KOA(DPHUITUEHTHI.



HEPABEHCTBA

Buinycknux nayuumes:

1) noHUMAaTh ¥ IPUMEHSATH TEPMHUHOJIOTUIO U CUMBOJIMKY, CB3aHHBIE C OTHOIIICHUEM HEPAaBEHCTBA,
CBOICTBA YHCIIOBBIX HEPABEHCTB;

2) pemiath JMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CHCTEMBI; pelaTh KBaJIpaTHbIE
HEPABEHCTBA C OMOPOM Ha rpaduueckue mpeaCcTaBICHHUS,

3) npUMEHATH anmnapar HEPaBEHCTB I PEIIeHUs 3a]a4 U3 Pa3IU4HbIX Pa3AesioB Kypca.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

1) pa3HOOOpa3HBIM TpuUEMaM JOKA3aTEIbCTBA HEPABEHCTB;, YBEPEHHO NPHUMEHATH armapaT
HEPABEHCTB [IJIS PEIICHUS Pa3HOOOPA3HBIX MATEMAaTHYCCKUX 3aJad W 3a/ad M3 CMEXKHBIX
PEIMETOB, IPAKTUKH;

2) IpUMEHSATH rpapuUeCcKre IPEACTaBICHUS JJI KCCISI0BaHNS HEPABEHCTB, CHCTEM HEPaBEHCTB,
coJiepKaiux OyKBeHHbIE KOO DUITUECHTHI.

OCHOBHBIE [TOHATHA. UACJIOBBIE ®YHKIINHN

Buinycknux nayuumcsi:

1) moHMMaTh W KCIOJIL30BaTh (YHKIIMOHATIBHBIC TIOHATUS M S3BIK (TEPMUHBI, CUMBOJIMYCCKUE
0003HaYCHHUS ),

2) cTpouth rpaduKu JIEMEHTAPHBIX (PYHKIUI; MCCIe0BaTh CBOMCTBA YHCIOBBIX (DYHKIMA Ha
OCHOBE M3YYCHUS TIOBEACHUS UX IPAPHKOB;

3) moHuMath QYHKIIHIO KaK BaKHEHIIYI0O MAaTEMAaTHUYECKYIO MOIEIb JJIsl OMTHUCAHUS TPOIECCOB U
SBIICHUN OKPYXAIOIIeT0O MHpa, NPUMEHATh (YHKIMOHANBHBIM S3BIK JJS OMHCAHUA U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty (PU3NICCKUMH BEIIMIMHAMH.

BoinyckHux noayuum 603mMOoNCHOCHb HAYUUMbCA:

1) mpoBOIUTH WCCICAOBAHUS, CBS3aHHBIC C WM3YYCHHEM CBOWCTB (DYHKIMIA, B TOM YHCIE C
UCIIOJIb30BaHNEM KOMITBIOTEpA; HA OCHOBE TI'paUKOB W3YYCHHBIX (YHKIUH CTPOUTH Ooliee
cloXxHbIe TpaduKu (KyCOUHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOYKAMH H T. 11.);

2) ucnonb3oBaTh (YHKIMOHAIBHBIE MPEACTABICHUS M CBOWCTBA (YHKIMN AN pelIeHUs
MaTeMaTHYECKUX 3a7au U3 Pa3IMYHBIX pa3/IesoB Kypca.

UNCJIOBBIE ITOCIIEAOBATEJIBHOCTHU

Boinycknuk nayuumcsi:

1) IIOHUMATh MW HCIIOJIb30BATh A3BIK HOCHG}IOBaTeHBHOCTeﬁ (TepMI/IHI)I, CUMBOJIMYECCKUEC
0003HaYCHHUS);

2) mpuMeHATh (HOPMYJIbI, CBSI3aHHBIEC C apU(DMETHUECKOW U TEOMETPUIECKOM MPOTPECCHsIMH, U
ammapar, cOpPMHUPOBAHHBIN MPH M3YYCHUHU JPYTHX PA3JIEIOB Kypca, K PEHICHUIO 33a1ad, B TOM
YHCJIe C KOHTEKCTOM U3 PEAIbHOM KU3HH.

BblnyCKHuK noJydunt 603MOHCHOCNb HAYUYUMbCA!



1) pemiaTh KOMOMHUPOBAHHBIE 337aYM C IPUMEHEHHEM (OPMYJI N-TO WIEHA U CyMMBbI IIEPBHIX N
YJICHOB apU(PMETUYECKOH M TEeOMETPUUYECKOW MPOrPecCHii, NMPUMEHSAS NpPU OSTOM armapar
YPaBHEHUI U HEPABEHCTB;

2) moHuMaTh apu(pMETHYECKYI0O U T€OMETPUYECKYI0 MPOTrpecCHy Kak (PyHKIMH HATypajJbHOTO
apryMEHTa; CBSI3bIBATh apH(PMETHUECKYIO IPOTPECCHUIO C TMHEWHBIM POCTOM, T€OMETPHUECKYIO —
C 3KCIIOHEHLUAIBHBIM POCTOM.

OIIMCATEJIbBHASL CTATUCTHUKA

Buinycknux nayuumcs ucnonv3osame npocmeiiuiue cnocoowvl

npeocmasieHus u aHanu3a CMmamucmu4eckux OaHHbIX.

BhINyCKHUK MOTYYUT BO3MOXKHOCTh MPUOOPECTH MEPBOHAYAIBHBIN ONBIT OpraHu3aluu coOopa
JAHHBIX TP TPOBEACHHM OINpOCa OOIIECTBEHHOTO MHEHHMS, OCYIIECTBISATh HX aHAIM3,
NPEJCTABIATh PE3YJIbTATHI ONPOCA B BHJIE TAOJIHUIIBI, AUATPAMMBI.

CJIYYAHHBIE COBbITHA U BEPOSITHOCTD

Buvinyckuux nayuumcs HaxoauTh OTHOCUTEIBHYIO YaCTOTY U BEPOSATHOCTH CITy4YalHOTO COOBITHSI.
Buvinyckuux nonyyum BO3MOXHOCTb IPUOOPECTH OMBIT IMTPOBEICHUS CITYYAHBIX SKCIICPUMEHTOB,
B TOM YHCJIE€ C TOMOIIBIO KOMIIBIOTEPHOTO MOJCIIUPOBAHUS, MHTEPIIPETALIMH X PE3YJIHTATOB.

KOMBHUHATOPHKA

BoinyckHux Hayuumcs pematb KOMOMHATOPHBIC 3a/audl Ha HAXOXKJICHUE YHCIa OOBEKTOB WIIU
KOMOWHAIA.

BoinyCKHUK NOIYYUM 803MONCHOCTb HAYHUUMbCSA HEKOMOPLIM CHEYUATbHbIM NPUEMAM Peulenus
KOMOUHAMOPHBIX 3a0aH.

I[linanupyemMblie pe3yabTaThbl H3y4YeHHS] TEMbl T€OMETPHUSA:
«Harngagasga reoMeTpusy

Buinycknux nayuumes:

pacno3HaBaTb Ha 4YepTekax, PUCYHKaX, MOJEISAX K B OKPYXKAKIIEM MHUpE IUIOCKHE U
MIPOCTPAHCTBEHHbIE TEOMETPHUECKHUE (DUTYPHI ;

pacno3HaBaTh BUbI YIJIOB, BUJbI TPEYTOJIBHUKOB, BUJIbI YETHIPEXYTOJIbHUKOB;

OTIPECIIATh MO YepTexy (GUTYphl €€ mapaMeTphl (IJTMHA OTpe3Ka, rpalycHast Mepa yria,
AJIEMEHTHI TPEYTOJIbHUKA, IEPUMETP TPEYTOJIbHUKA U T.1.);

pacrmo3HaBaTh pa3BepTKH KyOa, MPSMOYTOIHHOTO Mapajuiejenume/ia, MpaBUiIbHON MUPaAMU/IBI,
UJIMHApPaA U KOHYCa;

NOYUUM BO3MONCHOCMb UCHOIb3068AMb NPUOOPEMEeHHble 3HAHUS U YMEHUs 8 NPAKmMu4ecKou
oesimenbHOCMU U NOBCEOHEEHOU HCUSHU TS

yrayOaeHus U pa3BUTHS IPEICTABICHUN O IMIIOCKUX U MIPOCTPAHCTBEHHBIX

reoMeTpuueckux Gurypax (Touka, npsimasi, OTpe3oK, yd, Yroll, TPEyroJbHUK,

OKPYKHOCTb, 11ap, chepa, napaisenenumnesa, npumMa 1 Jip.);

HpI/IMeHeHI/ISI IIOHATUIA paBBepTKI/I JJIs1 BBIITOJTHCHU L HpaKTI/I‘—IeCKI/IX pacquOB.

BBIYHUCIIATH O6’BéMBI HpOCTpaHCTBeHHBIX FeOMeTpI/I'-IeCKI/IX (1)I/Il“yp, COCTABJICHHBIX nu3
MPSIMOYTOJIBHOTO MTapajuIeIeIuIe 1a.

«[eomerprueckne GUrypsny




HAYYUMCAL:
MOJIb30BAThCS SI3BIKOM TEOMETPUHM Ul OIMCAHUS TPEAMETOB OKPYKAIOUIETO MHpa MU HX
B3aMMHOTO PACIIOJIOKECHHUS;

pacrio3HaBaTb M H300pakaTh Ha YEPTEKAaX W PHUCYHKAX TeoMEeTpHUuecKkue (Gurypsl u ux
KOH(UTypanuu;

HaXOJIUTh 3HAYCHUS JIJTMH JTMHEHHBIX 2JIEMEHTOB (DUTYp U UX OTHOIICHHS, TPalyCHYIO MEPY YIJIOB
ot 0 10 , MpUMeEHSIsl ONpeJIeNICHNs, CBOMCTBA M NMPHU3HAKUA (QUTYp M UX IJIEMEHTOB, OTHOLICHUS
¢duryp (paBeHCTBO, CpaBHEHHE, 1101001e, CHMMETPHIO, TIOBOPOT, apaUIEIbHBIN TEPEHOC);
pemaTh 3aJadd Ha JIOKA3aTelIbCTBO, ONMMPAsCh HA M3y4YCHHBIE CBOMCTBA (PUTYp M OTHOLICHUH
MEXy HUIMH U TIPUMEHSIS U3y4YE€HHBIE METO/IbI JJOKA3aTEIbCTB;

pemath NpOCTEHIINE 3a/la4d Ha TOCTPOCHHE, NMPUMEHSSI OCHOBHBIE aJlTOPUTMBI IIOCTPOCHUS C
MOMOIIBIO IIUPKYJIS U IMHEHKH;

pemaTh MpoCTeHIINe TUIAHUMETPHUYECKHUE 321241 B TIPOCTPAHCTBE;

RONYYUM BOZMONCHOCTL UCNOTb3068AMb NPUOOPEMeHHble 3HAHUA U YMEHUS 8 NPAKMUYecKoll
0esamenbHOCMU U NOBCEOHEBHOU HCUSHU TS

OBJIAJICHUS METOJAaMM pEIICHHs 3aJad Ha BBIYMCICHUS M J0KA3aTelbCTBA: METOAOM OT
IPOTUBHOTO, METOJIOM ITOJI00HSI, METOZIOM Iiepebopa BapuaHTOB, METOZOM F'€OMETPUYECKUX MECT
TOYEK;

nproOpeTeHNs ONbITa MPUMEHEHUS alNTre0panveckoro ¥ TPUrOHOMETPHUYECKOTO anrmapara u uaei
JBYDKEHUS TIPH PEIICHUH T€OMETPHUYECKUX 3314,

OBJIQJICHUSI TPAIUIIMOHHON CXEMOH pelIeHHs 3a1a4 Ha MOCTPOCHHE C TOMOLIBI0 LUPKYIS U
JMHEHKH: aHaJu3, IOCTPOEHHE, I0KAa3aTEILCTBO U UCCIIECI0BAHHUE;

HAay4UTCS PelIaTh 3aJa4 Ha IIOCTPOCHUE METOIO0M MOJ00HS U METOIOM

reOMETPUYECKOT0 MECTa TOYEK;

OpuoOpeTeHus] OmbITa HCCIEI0BaHUS CBOWCTB IUIAHUMETPUYECKHX (UIyp € IOMOIIbIO
KOMITbIOTEPHBIX IPOTPAMM.

«M3MepeHne reoMeTPHIECKUX BETHINH

HAYYUmca.
UCIIOJIb30BaTh CBOMCTBA W3MEpPEHUs JIWH, IUIOU[aJed W YIVIOB IpHU pElIeHUWH 3a7ad Ha
HaX0X/IeHUE JUTMHBI OTpEe3Ka, [UIMHBI OKPY’KHOCTH, JUTMHBI TyTH OKPY>KHOCTH, TPaJyCHOU MepbI
yria;

BBIUNCIIATH IUIOIAAN TPEYTOJbHUKOB, IPSIMOYTOJILHUKOB, IIapajlIe]IOrPaMMOB,

Tpaneuuii, KpyroB U CEKTOPOB;

BBIUNCIIATH IEPUMETPBI TPEYTOJIbHUKOB;

pelaTh 3a/1a4y Ha J0Ka3aTeabCTBO C UCIOIb30BAHUEM IIPU3HAKOB PABEHCTBA

TPEYroJbHUKOB U MPU3HAKOB NMapauIeTbHOCTH MPSIMBIX, (hopMy miomaaei gpuryp;

peliaTh MpaKTHYEeCKHe 3a/1a4H, CBSI3aHHbIE HAXOKIECHHUEM IeOMETPUUYECKUX BETUYUH (MCIIONB3YS
IpU HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPENICTBA);

pemaTh 3a7a4M Ha JI0Ka3aTelIbCTBA C UCIOJIb30BaHUEM (OPMYI JIUHBI OKPY>KHOCTU U JUIUHBI
OYTH OKpPYXKHOCTH, (opMmyn miomaneil ¢uryp, HOIYYUT BO3MOXKHOCTb HCIOJB30BATh
nproOpeTeHHbIe 3HAHUS U YMEHHS B IPAKTUUYECKOH 1eITETbHOCTH U IOBCEAHEBHOM KU3HU JUIA:
BBIUNCJIEHMSI TPALyCHBIX MEP YIJIOB TPEYTOJIbHUKA U IEPUMETPOB TPEYTOJIbHUKOB;

BBIUMCIATh IUIOMIAAM (UTYp, COCTaBICHHBIX M3 JBYX WM Oojee MNpsSIMOYTroJbHUKOB,
napajuieJIorpaMMOB, TPEYTOIbHUKOB, KPyTa U CEKTOpa;

BBIUMCIIATH IUIOMIAN MHOTOYTOJIbHUKOB HCIOJIb3YSl OTHOIIEHUS U PABHOCOCTABIEHHOCTH;



MpUOOPETEHUS ONBITA MPUMEHEHHS AJIreOpPandecKoro ¥ TPUrOHOMETPUUECKOTO anmapara u ujaen
JIBU)KEHUS PU PEILICHUH 33]1a4 Ha BbIUYMCIICHHUE.
« KoopanHate»

Buinycknux nayuumes:

BBIYHUCIIATH JJIMHY OTpe3Ka MO KOOPJAMHATAM €ro KOHIIOB; BBIYUCIATH KOOPAMHATHI CEPEIUHbI
OTpe3Ka;

MCIOJIb30BaTh KOOPAMHATHBIN METO/ Ui U3YUYECHHSI CBOMCTB MPSAMBIX U
OKPYHOCTEH.

Buinyckuux nonyuum 603mMoiCHOCHb:

OBJIQJIETh KOOPAMHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BBIUUCICHUE U
JI0Ka3aTeJIbCTBO

MpUOOPECTH OMBIT UCIIOJIB30BAHUS KOMITBIOTEPHBIX TPOrPaMM JIJIsi aHATIU3a
YaCTHBIX CJIy4aeB B3aUMHOT'O PACIOJIOKEHHS OKPYKHOCTEH U MPAMBIX;
MPUOOPECTH OMBIT BHIIOTHEHUS MPOEKTOB HA TeMy « [IpuMeneHune
KOOPJMHATHOTO METO/Ia MPHU PEUICHUH 3a/1a4 Ha BHIYUCIICHHUE U
JI0Ka3aTeIbCTBOY.

« Bektopen»

Buinycknux nayuumces:

OIIEpUPOBAaTH C BEKTOPAMH; HAXOAWTh CYyMMY U pa3HOCTb JBYX BEKTOpPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOJAUTh BEKTOP, PABHBIN ITPOU3BEACHHUIO 33JJaHHOTO BEKTOPA HA YHCTO;
HaxXOAWThb IJIsi BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMU: JUIMHY BEKTOPa, KOOPAUHATHI CYMMBI
Pa3sHOCTH JIByX U OoJjiee BEKTOPOB, KOOPAWHATHI MPOU3BEIECHUS BEKTOPOB HA YUCIIO, IPUMEHSS
IpU HEOOXOIMMOCTH COYETATEbHbIH, IEPEMECTUTENIbHBIN U paclpeieIUTENIbHbIN 3aKOHbI;
BBIYUCIIATh CKAJIPHOE IPOMU3BEIECHUE BEKTOPOB, HAXOAUTb YIrOJl MEXKIYy BEKTOpPaMHU,
YCTaHABIUBATh IEPIIEHIUKYIAPHOCTD NPSAMBIX.

Buinycknux nonyuum 603Mo#CHOCHb:

OBJIAJIETh BEKTOPHBIM METOJIOM JUJISl PELICHHUsI 337a4 Ha BEIYHMCIICHUE U

JI0Ka3aTeNbCTBO;

PUOOPECTH OIBIT BBINOJHEHUS NPOEKTOB Ha TeMy «lIpuMeHeHune BEKTOpPHOro MeToja INpHU
pELICHUH 3a]a4 HAa BBIYUCIICHUE U 10KA3aTEIbCTBOY.

Copepxanue o0yyeHus:

1.Yucna, yucnoBble BbIpakeHus, IpoleHThl. HatypanpHble yncna. ApudmMernyeckue 1eHcTBUs C
HaTypaJbHbIMU uuciaMu. CBolcTBa apupMeTHUecKuX AeUCTBUN. JeIMMOCTh HaTypajbHBIX
yucen. Jlenurenu u kpatHele yncia. [Ipusnaku nenmumoctu Ha 2, 3, 5, 9, 10. Jlenenue ¢ ocTaTKoM.
[IpocTeie uncna. Paznoxkenne HaTypaabHOTro yncia Ha mpoctbie MHOkHUTENH. Haxoxnenne HOK,
HOJI. OOvikHOBEHHBIE JIpOOH, AEHCTBHS C OOBIKHOBEHHBIMU JApoOsSMH. JlecsTHuHbIE IpoOH,
NeHcTBUSL € JAECATHUHBIMU ApoOsiMu. IIpumeHeHue CBOWCTB [Jsl YHPOIIEHUS BBIPaKEHHI.
ToxnecTBeHHO paBHbIE BhIpakeHMs. [IponeHTsl. HaxoxaeHue nNponeHToB OT Yucia U 4KCiia 1o
IIPOLICHTY.

2. bykBeHHbIe BbIpakeHUs. BbIpakeHus C NepeMEeHHbIMH. TOKIECTBEHHbIE MpeoOpazoBaHUs
BBIPQXEHUIN € MepeMeHHbIMU. 3HAa4eHHE BBIPAXKEHUI MPH H3BECTHBIX YHMCIOBBIX JaHHBIX
IIEPEMEHHBIX.



3. IIpeo6pazoBanue BeipakeHUH. DOPMYJITBI COKPAIIEHHOTO YMHOXKEHUs. ParimonansHapie 1poou.
OpHounensl W MHOrowieHol. CTaHAApPTHBIM BHUJ OAHOYIEHa, MHorowieHa. Koadowuiment
onHouneHa. CTeneHb OJHOYIEHA, MHOrowieHa. JlelcTBUS C OJHOWIEHAMH M MHOIOYWIEHAMHU.
Pasznoxxenne MHOrowieHa Ha MHOXUTENU. DOpMyJbl COKpamieHHOro yMHOXeHUs. CrocoOsl
pa3I0KEeHUsI MHOTOWIEHa Ha MHOXKMUTENU. ParroHansHble Jpodu U ux cBoiictBa. [lomycTumbie
3HA4YEHUs MEPEMEHHBIX. TOXKAEeCTBO, TOXKIECTBEHHbIE TPE0OpPa30BaHUS PALMOHAIBHBIX JIPOOEH.
CreneHs ¢ LebIM MOKas3aTesleM U ux cBolicTBa. KopeHb n-oli CTENeHHU, CTENEHb C pallMOHAIbHBIM
IIOKa3aTeJleM U UX CBOMCTBA.

4.YpaBHeHUs U HepaBeHCTBA. JIMHEITHbIE ypaBHEHUS C OJHOM nepemMeHHor. KopeHb ypaBHeHHS.
PaBHOocunbHble ypaBHeHMs. CHUCTEMBI JIMHEHHBIX YypaBHEHUH. MeTonabl pELIEHUs CHUCTEM
YpaBHEHHIA: MOJCTAHOBKH, METOJ| CJOXeHus, rpaduyeckuii meron. KBagpaTHble ypaBHEHHS.
Henonnoe xBanpatHoe ypaBHenue. Teopema Buera o kopHsx ypaBHeHus. HepaBeHcTBa ¢ onHOU
nepeMeHHo#. CucreMa HepaBeHCTB. MeTo/bl pelIeH!s] HEPABEHCTB U CUCTEM HEPABEHCTB: METOJ
UHTEPBAJIOB, I'paUUeCKUN METOI.

5. IIporpeccun: apudmernueckas 1 reoMeTprUUECcKasi YUCIOBbIE MOCIEA0BATENIbHOCTU. Pa3HOCTh
apupmetrueckoi nporpeccun. opmyia n-oro wieHa apudmerndeckoil nmporpeccuu. @opmyna
CYMMBI N 4J€HOB apudmMeTHueckoil mporpeccuu. I'eomerpuueckas mporpeccus. 3HamMeHaTelb
reoMeTpu4YecKor nporpeccur. @opMyia n-oro 4wieHa reoMeTpudecKkor mnporpeccu. @opmyina
CyMMBl N WIEHOB TIeoMeTpuuyeckoil mnporpeccur. CyMMa OECKOHEYHOW TI'€OMETPUUYECKON
IPOrPECCHUH.

6.Oynkuuu u rpaduku. Ilonstue ¢ynxnun. OyHkuus u apryment. OOmacTe ompeneseHus
¢ynkuuu. OOnacte 3HaueHud ¢yHkuuu. I'papux ¢ynkumu. Hymu dynknum. Oyskuus,
BO3pacTaoIlas Ha OTPE3KE.

Oyuknus, yObiBaroniass Ha oTpeske. JIuneliHas QyHKIusS U ee cBoiicTBa. ['paduk nmuHeitHON
¢yHkuuu. Yrinooit kodpdumment ¢ynkuuu. OOpaTHO HponopuUHOHATIbHAs (YHKIMS U ee
cBoiicTBa. KBanparuunas ¢pyHkuus u ee cBoiictBa. ['paduk kBagparnunoit pynkiuu. CrenenHas
¢byukius. Yernas, HeuetHass ¢yHkuus. CBONCTBA YETHOM M HEUETHOW CTENEHHBIX (DYHKIMH.
I'paduku creneHHbIX QyHKIMHA. UTeHue rpadukoB QyHKIUI.

7. TexctoBble 3a1auu. TeKCTOBBIC 3a7a4M HAa TBUXKEHUE U CITOCOOBI pelieHus. TeKCTOBbIE 3a1aun
Ha BbIlYMCIIEHHE o0beMa paboThl U CHOCOOBI MX pelleHud. TekcToBble 3aJauu Ha MPOLIEHTHOE
coJiepKaHue BEIECTB B CIUIABAX, CMECSX M PACTBOPAX, COCOOBI PELICHHUS.

8. DieMeHTBl CTaTUCTHKU U Teopuu BeposaTHocTeil. Cpeanee apudmernueckoe, pasmax, Moja.
Menuana, Kkak cTaTucTuyeckas xapakrepuctika. COop U rpyniupoBKa CTATUCTUYECKUX JTaHHBIX.
Mertozpl pereHust KOMOMHATOPHBIX 3a/1a4: epedop BO3MOXKHBIX BApUAHTOB, IEPEBO BapUAHTOB,
npaBwio 7ymHOxkeHHs. [lepecraHoBku, pasmelieHus, couyetanus. HadanbHble cBeneHUs U3
TEOpHH BeposITHOCTEH. BeposiTHOCTh ciywaitHOTO cOoOBITHS. CJOXXKE€HHEe € yMHOXKECHHE
BEPOSITHOCTEM.

9. TpeyronbHuku. BbicoTa, mMeauaHa, cpelnHsis JUHUS TpeyrojbHHKA. PaBHOOEIpPEHHBIN U
PaBHOCTOPOHHUI

TpeyroibHuKu. [Ipu3HaKy paBeHCTBAa M 1OA00US TPEYroJbHHUKOB. PelieHue TpeyroibHUKOB.
Cymma yrioB TpeyrojipHuKa. CBOWCTBA MPSAMOYTOJIBHBIX TpeyroibHUKOB. Teopema I[ugaropa.
Teopema cuHycoB U KocuHycoB. HepaBeHCTBO TpeyroynbHUKOB. [Tnomans TpeyroiasHUKa.

10. MHoroyronsHukH. Buasl MHOroyroasHukoB. [lapamienorpamm, ero cBOMCTBA M MPU3HAKU.
[Tnomane mapamnenorpamma. Pom0O, mpsimoyronbHHK, KBajapaT. Tpamnernus. CpemHss TUHUS
Tpaneuuu. [Tnomane Tpaneuuu. [IpaBuabHbIe MHOTOYTOJIBHUKY.



11. OkpyxHocTh. KacarenbHast K OKpyKHOCTH U €€ cBOMCTBa. LleHTpanbHbIN U BIUCAHHBIN YTJIbI.
OKpy’KHOCTb, ONIMCAaHHAsl OKOJIO TpeyroibHUKa. OKpY>KHOCTb, BIIMCAHHAs B TPEYToJIbHUK. JlJInHA
okpyxHocTu. [limomane kpyra.

12. Pemienne TpeHUPOBOYHBIX BAPUAHTOB H 3aJIaHUH U3 OTKPBITOTO OaHKa 3alaHUiA.

Kanengapuo — remaTn4yeckuii miian rpynnsl Nel, 1roga o0y4yenus

Ne Tema 3anaTus KomuuectBo | JlaTa mpoBeneHus
n/m 4acoB
1aH bakt
1 JleficTBUsT ¢ palMOHAIbHBIMU 1
yucnamu. CTaHaapTHBIA  BUJ
YHCIA.
2 W3mepenue OTpe3KOB M YIJIOB. 1

CMexXHbBIE n BCPTUKAJIBHLBIC

YTIIBL.
3 JlelicTBUTEIIbHBIC quca. 1
KBagparusiit KOpEHb.

HppaumroHnanbHble yncia.

4 TpeyronbHUK. [Ipu3naku 1
paBeHCTBA TPEYTOJIbHUKOB.

5 Enuuunel u3MepeHus JUHBI, 1
Iomanad, o0beMa,  MAacchl,
BpEMEHH, CKOPOCTH.
3aBHUCHMOCTD MEXIy
BennunHaMu. [Iponoprun.

6 [TapannenbHble MpsMBIE. 1
7 Pa3noxkeHne MHOrouseHa Ha 1
MHOHUTEIIHN. DopmyIibl

COKpalI€HHOI'O YMHOXCHUA.

8 [IpssMOyTONBHBIE TPEYTOJIBHUKH. 1
CooTHOLIEHUS B
NIPSIMOYTOJIBHOM TPEYTOJIEHUKE.

9 ToxnectBo.  IlpeoGpazoBanue 1
TOX/IECTB.
10 [Tapannenorpamm, cBOWCTBAa H 1

IIpU3HAKH.




11 Anrebpanyeckas TPOOB.
JlelicTBusL ¢ anreOpanvecKuMu
JIPOOSIMHU.

12 [TpsIMOYTONBHHUK. Pom0.
KBanpar.

13 [TpeobpazoBanus
anredpanvdeckux BbIPAKEHUM.

14 MHOroyroJabHHUKH. CymmMma
yrioB. [lepumerp.

15 Bripaxxenue mnepeMeHHOW U3
bopMyIIbL.

16 Tpanenus.

17 CBOWCTBA CTEHNEHU C LEJIBIM
MIOKa3aTeseM.

18 [TpuzHaku o100us
TPEYTOJIBLHUKOB.

19 JIuuelineie u KBaJpaTHbIE
ypaBHEHHUSL.

20 VYriel U OTpE3KH, CBSI3aHHBIE C
OKPYKHOCTBIO.

21 VYpaBHEHUS C MOJTYJIEM.

22 OKpy’XHOCTb ~ BIHCaHHas W
OTMCaHHASI.

23 CucTeMbl ypaBHEHUIA.

24 [Tnomane TPEYroJbHUKa,
YEeTHIPEXYTOJIbHUKA.

25 Pemenne TEKCTOBBIX 3amad C
MTOMOIIIBI0 YPAaBHEHHUI U CHCTEM
YPaBHEHHUHU.

26 Pemenne 3amay  Ha cMecw,
PacTBOPBI U CILIABHI.

27 Pemenne TpeyroabHUKOB.




28 HepaBenctBa. JluneitHbie w 1

KBaJpaTHbIC. Meron

WHTEPBAJIOB.
29 CucTteMbl HEpaBEHCTB. 1
30 [Mnomane  kpyra,  cekTopa. 1

JlnvHa OKpYKHOCTH, TyTH.
31 @OyHKIUYT U UX TpadHKu. 1
32 [Iporpeccumu. 1
33 Komb6unaropuka. 1
34 BeposiTHOCTB. 1
35 Pemenue 3amau 1
36 Hrorooe 3ansarue 1

HUroro: 36

Kanennapno — remaTnyeckuii mian rpynnsi Ne2, 1roaga o0yuenust
No Tewma 3ansiTus KonnuectBo | [lata npoBenenus
n/m 4acoB
TUIaH dakr

1 JleficTBUg ¢ palMOHAIbHBIMU 1

gucnamu. CTaHAapTHBIA  BUL

qucha.
2 W3mepenue OTpEe3KOB M YIJIOB. 1

CMexHble U  BEPTUKAIBHBIC

VTIIBL.
3 JlelicTBUTENbHBIC qyuca. 1

KBagpartuslit KOpEHb.

HppaunoHanbHbIe YnCIIa.
4 TpeyronpHUK. [Ipu3naku 1

paBEHCTBA TPEYTOJILHUKOB.
5 EnvHuiel u3MepeHus JIMHBI, 1

Iomanay, o0bemMa,  Macchl,
BpEMEHH, CKOPOCTH.
3aBHUCHMOCTD MEXITy
BenumuuHamu. [Iponoprun.




[TapannensHbIE IPAMBIE.

7 Paznoxxenne MHoOrowsieHa Ha
MHOYHUTEIIHN. DopmyJibl
COKpAILEHHOTO YMHOKCHHS.

8 [IpsiMOyTOJBHBIE TPEYTOJIBHHUKH.
CootHomieHus B
PSIMOYTOJIBHOM TPEYTOJIbHUKE.

9 ToxnectBo.  IlpeoOGpazoBanue
TOXJIECTB.

10 [TapamnenorpamMM, CBOWCTBA H
MIPU3HAKU.

11 Anrebpanyeckas JIPOOB.
JlelicTBus ¢ anreOpandecKUMH
IPOOSMH.

12 [IpssMOYTONBbHUK. Pom6.
KBanpar.

13 [IpeobOpazoBanus
anredpanvyeckux BbIPAKEHUH.

14 MHOroyrojapHUKH. Cymma
yriioB. [lepumerp.

15 Brlpaxxenue mnepeMeHHOW U3
(bopMyIIbL.

16 Tpanemnus.

17 CBoiicTBa CTENEHU C IIEJIBIM
MOKa3aTeIeM.

18 [Tpuznaku mogoous
TPEYTOJbHUKOB.

19 JIuHelnele u KBaJpaTHbIE
ypaBHEHHUS.

20 VYTIibel U OTpE3KH, CBSI3aHHBIE C
OKPY’KHOCTBIO.

21 YpaBHEHUSI C MOZTYJIEM.




22 OKpyXHOCTh ~ BIHCaHHas U 1
OIMCaHHAS.

23 CucteMbl ypaBHEHUIA. 1

24 IInomans TPEYroJIbHUKA, 1
YEeTHIPEXYTOJIbHUKA.

25 Pemienne TEKCTOBBIX 3a1ady C 1
MIOMOIIIBI0 YPAaBHEHHUN U CHCTEM
YPaBHEHUH.

26 Pemenue 3amau  Ha  CMecCH, 1
pPacTBOPHI U CIUIABBI

27 Pemenue TpeyroabHUKOB. 1

28 HepaBencrBa. JluneitHble W 1
KBaJ[paTHBIC. Merton
UHTEPBAJIOB.

29 CuctemMbl HEPaBEHCTB. 1

30 [Inomane  kpyra,  cekTopa. 1
JlnmuHa OKPYKHOCTH, JTyTH.

31 @OyHKIUYU U UX TpadUKy. 1

32 IIporpeccun. 1

33 KomOunatopuka. 1

34 BeposiTHOCTB. 1

35 Pemenue 3amau 1

36 HroroBoe 3ansTue 1
Uroro: 36
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