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IHosicHUTEABLHAA 3AIINCKA

HopMaTuBHO-nIpaBOBbI€e TOKYMEHTbI, HA OCHOBAHNH KOTOPbIX pa3padoTaHa padouas
nporpamMmma:
PaGouast nporpaMmma 1o BHeYpPOUHOIi 1eATeIbHOCTH «3a CTPAHUIIAMHU Y4eOHUKA MaTeMaTuKm» Ui 9 kiiacca
COCTaBJIECHA:

e Ha ocHoBe @3 - Ne 273 ot 29.12.2012 «O6 obpaszoBanmu B Poccuiickoii @eneparmmy;

e [lpukaza MunucrepcTBa o0pazoBanus U Hayku PO ot 29.12.14. Nel1644 «O BHeceHWU U3MEHEHUH B
npuka3 MunaKCcTepcTBa 00pa3oBanus v Hayku PD ot 17.12.10r. Ne1897 « O0 yTBepxkieHUN
(benepanbHOro rocyJapcTBEHHOr0 00Pa30BaTEIBHOIO CTaHAAPTa OCHOBHOT'O 00IIIEro 00pa3oBaHUs;

e [IlIpuka3z Munnpocserienus ot 17.03.2020 Ne 104 «O6 opranu3aiiuu 00pa3oBaTeIbHON JACATEIBHOCTH B
OpraHU3alHAX, PEATU3YIONINX POrPaMMbl HAYAJILHOTO 00IIIEro, OCHOBHOTO OOIIET0, CPEIHEro 00IIero
00pa3oBaHus ¥ IONOJHUTENBHBIX 0011e00pa30BaTENLHBIX MMPOrPaMM, B YCIOBHUSX PACIPOCTpaHEHUS
HOBOW KOpPOHABUPYCHOM MH(pEKINN Ha TeppuTopun Poccuiickort denepamnum.

e CanlluH 2.4.2.2821-10, CII 3.1/2.4.3598-20;

e  Meroauueckue peKOMEHIAINH, HallpaBiieHHbIe uchbMoM Pocriorpebnamzopa ot 08.05.2020 Ne 02/8900-
2020-24, u miuceMo Pocniorpebnanzopa, MunnpocBemenus: Poccun ot 12.08.2020 NoNe 02/16587-2020-
24, T'1-1192/03 «O6 opranu3anuy paboThl 00111€00pa30BaTEIbHBIX OpraHU3aIHiy.

e [Ipukxaz MunucrepctBa npocsemenus Poccutickoit @enepamnmm ot 31.05.2021 Ne 286 "OO6 yTBepKIeHIN
(enepanbHOro rocyaapcTBEHHOr0 00pa30BaTEeILHOIO CTaHAaPTa HAYaILHOIO 00IIero oopa3oBaHus"”
(3apeructpuposan 05.07.2021 Ne 64100)

e [Ipukaz MunucrepcTBa npocsemenns Poccutickoit @enepanum ot 22 mapra 2021 1. Ne 115 «O6
yrBepakeHnU [lopsiaka opraHu3aliy U OCYIECTBICHUST 00pa30BaTENbHON JCSITEIBHOCTH 110 OCHOBHBIM
0011e00pa3oBaTEIBHBIM IIPOrpaMMaM — 00pa30BaTEILHBIM IIPOrpaMMaM HAYaIbHOTO OOIIETr0, OCHOBHOTO
o01Iero u cpeaHero odmero odpa3zoBaHms (BcTymaeT B cuity ¢ 1 ceHTs10ps 2021 roma).

e  IIpukassr MuHHCTEpCTBA HAYKH U BBICIIEro oOpazoBanus Poccuiickoit @enepannu 1 MUHHCTEPCTBA
npocsemienus Poccuiickoit @eneparuu ot 5 aBrycra 2020 1. N 882/391 «llopsamok opraHu3aiuu u
OCYIIIECTBIICHUST 00pa30BaTEbHON NeITELHOCTH IIPU CETEBOM (opMe pean3anui 00pa3oBaTeNbHBIX
IIPOrpaMm».

e IlIpuka3z Munucrepcrsa mpocseniernst PO ot 03.09.2019 Ne 465 «O0 2 yTBep>KISHUH ITEPEYHS CPENCTB
00y4eHUs ¥ BOCIIUTAHUS, HEOOXOJUMBIX JJIsl peajr3auuy 00pa3oBaTeIbHBIX IPOrPaMM HA4aIbHOIO
00111er0, OCHOBHOT'O OOIIET0 U CpemHero oomero 00pa3oBaHmsl, COOTBETCTBYIONINX COBPEMEHHBIM
yCJIOBUSAM 00y4ueHHs, HeOOXOANMOIO IIPH OCHAIEHUH 00111€00pa30BaTENbHbIX OPraHU3aUH B LESIX
peanu3anyy MEpONPUATHIA IO COAEHCTBUIO CO3AaHNI0 B cyObekTax PD (ncxons U3 MporHo3upyemoi
MOTPEOHOCTH) HOBBIX MECT B 00pa30BaTeIbHBIX OpraHU3aUUsiX, KpUTepreB ero GopMUPOBAHUS U
TpeOOBaHM K (YHKLIMOHAIILHOMY OCHAILIEHHIO, a TAK)KEe HOPMaTHBa CTOMMOCTH OCHAILEHHUS! OAHOTO
MecTa 00y4aloLIerocsi yka3aHHbIMH CPEACTBAMHU 00yUEHHS ¥ BOCIIUTAHUSD.

e  ®DemepallbHEBIN ITepeYeHb YYSOHUKOB, JOMYIIEHHBIX K HCIIOIb30BAaHUIO MPU PEATH3AINN UMEFOIIUX
rOCYJIapPCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX IIPOrpaMM HaYAIBHOTO OOIET0, OCHOBHOT'O
o011ero, cpeaHero o0IIero 0opa3oBaHus OpraHU3aMsIMH, OCYIIECTBIISIONUMHI 00pa30BaTEIbHYIO
JeSITENbHOCTD, YTBEPKACHHBIN MprKa3oM MuHucTepcTBa npocsemienus Poccuiickoit @enepanuu ot
20.05.2020 Ne254 (c m3menenusimu ot 23.12.2020 r., npukas Ne766).

e  [lpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 09.06.2016 Ne 699 «O0 yTBep)KAeHUN TIEPEUHS
OpraHu3annii, OCYIECTBISIONINX BHITYCK y4eOHBIX TOCOOHUH, KOTOpBIE IOMYCKAIOTCS K IOMYCKAIOTCS K



HCIIONIB30BAHUIO P PeaTM3aIMY UMEIOIIUX TOCYIaPCTBEHHYIO aKKPESIUTAIINIO 00pa30BaTEIbHBIX
MporpaMM HavaJbHOTO 00IIEro, OCHOBHOTO OOIIEro, cpefHero o0miero oopa3zoBaHusy (¢ U3BMEHEHHSIMU U
JIOTIOJTHESHUSIMH ).

[TocraHoBIIEHHUE MTABHOTI'O TOCYAIaPCTBEHHOT0 caHuTapHOro Bpaya P® ot 28 centsaops 2020 r.Ne 28 «O06
yzap p P P
yTBepkieHUH caHuTapHbix npaBui CII 2.4.3648-20 "CaHuTapHO-3IHASMHOIOIHUECKUE TPEOOBAHUS K

OpraHu3anusIM BOCIIUTAHHUS U 00yUYeHHsI, OTAbIXa U 030POBJIeHUs aered u Mmonoaexu” (ganee - CII
2.4.3648-20).

[ocTaHoBieHHE TIABHOTO FOCYAapCTBEHHOI0 caHuTapHoro Bpaua P® ot 28 saBaps 2021 r.Ne 2 O6
yTBEpKJIEHUHU CaHUTapHbIX MpaBui u HopM CanlluH 1.2.3685-21 "T'urnennyeckne HOpMaTUBBI U
TpeOoBaHU K o0ecieueHIo 0e30MacHOCTH | (M) Oe3BPETHOCTH IS YelloBeKa (PakTopoB cpembl
oburanus" (mamee - CanlluH 1.2.3685-21).

[puka3 MunuctepcTBa oopa3zoBanus u Hayku P® ot 15.06.2016 Ne 715 «O06 yrBepxaeHnn Konmenmmn
Pa3BUTHS MIKOJILHBIX HHPOPMAITHOHHO-OUOIMOTEYHBIX [IEHTPOBY.

Meroauueckue peKOMEH IAIMH 10 pa3paboTke 1 0hopMIIEHHIO paboUrX IIporpaMM KypCOB BHEYPOUHOM
nearensaoctd Ne04-05//2730t 09.03.2016r0x4

B cooTBeTcTBHH ¢ OCHOBHOI 00pa3oBaTenbHOM mporpaMmoit ¢hunmuana MOBY mureit Nel c.
Bonpmeycreuknnckoe COILI 1. A3ukeeBo;

B COOTBETCTBHH ¢ yueOHBIM I1aHoM ¢unuana MOBY nuneit Nel ¢. Boibimeycrsukunckoe COIL
1..AsukeeBo Ha 2023-2024 yueOHBIH TO1
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Lenp mporpaMMspl — cucTeMaTU3alus 3HAHUK U CIIOCOOOB IE€ATEIbHOCTH yJallUXCsl 10 Ma-
TEMaTHKE 32 KypC OCHOBHOM LIKOJIBI, TOATOTOBKA 00ydaromuxcs 9 kinacca K OCHOBHOMY rocyzap-
CTBEHHOMY 9K3aMEHY 10 MAaTEMaTHUKE.

3agaum nporpaMmbi:

e 3aKkpenuThb OCHOBHBIE TEOPETUYECKHE MOHATUS U OMNPEIENICHUS MO OCHOBHBIM
M3Yy4aeMbIM pa3JienaM;

e OrtpaboraTh OCHOBHbIE TUIBI 3a1a4 u3ydaeMblx THHoB KM OI'D «Anrebpa» u
«["eomeTpus» U UX aTOPUTM PELICHUS;

e @dopmupoBaTh y 00ydarolUXcs LEIOCTHOIO NPEICTABICHUS O TEME, €€ 3HAYCHUS B
paszaesie MaTeMaTHKU, MEXIPEIMETHbIE CBSA3U C APYTUMHU TEMaMH;

e (CrocoOCTBOBaTh HHTEIIEKTyaJbHOMY pa3BUTHUIO y4yaluxcs, (OpMUPOBAHUIO
KAauecTB MBIIUICHUS, XapaKTEepHbIX Ui MaTeMaTHMYecKOM JesATeNbHOCTH U
HEOOXOMUMBIX YYEHUKY i ycrnemHod cmaunm OI'D, ama oOmiel commanbHOU
OpHUEHTAINH;

e AKIIEHTHpOBaTh BHHMAaHHE Yy4YalIUXCS Ha EIUHBIX TPEOOBAHUAX K TIPaBUIIAM
opopMIIeHHSI Pa3IUYHBIX BUJIOB 33JaHUN, BKIIOYAEMbIX B UTOTOBYIO aTTECTAIMIO 32
KypC OCHOBHOM IIKOJIBI.

e (CrocoOCTBOBaTh CO3JJaHUIO YCIIOBUW OCMBICIEHHOCTH YY€HUS, BKIIOYEHHS] B HErO
oOydJarorerocs Ha YpOBHE HE TOJBKO HWHTEIUICKTYallbHOW, HO JIMYHOCTHOW U
COLIMAJIbHOM aKTHBHOCTH C IPUMEHEHUEM TeX WM MHBIX METOJ0B 00yUYeHUsl.

[Iporpamma kypca «3a cTpaHHIlaMH yYeOHWKA MaTEMaTUKW» TpeAHa3Ha4YeHa IS
MOBBIIICHUST  d(PPEKTUBHOCTH  MOATOTOBKM  oOydaommxcs 9  Kkiacca K =~ OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 10 MaTEMAaTHKE 3a KypC OCHOBHOM IIKOJBI M MPEIyCMATPUBAET HUX
MOATOTOBKY K JanbHeWlieMy OOy4eHHMIO B CpeAHEW IIKOJIe»; HalpaBlieHa Ha BOCIIOJIHEHUE
HEJIOCTAIONIUX 3HAHWK, OTPA0OTKYy NPHEMOB pEIICHHUS 3aJaHUil Pa3IUYHBIX THUIIOB M YpPOBHEH
CJIO’)KHOCTH BHE 3aBUCUMOCTH OT (pOop- MYJIUPOBKH, a TAKKe OTPAOOTKY THUTIOBBIX 3amanuii OI'D mo
MaTeMaTHKe Ha TECTOBOM MaTepHualie; MO3BOJIUT CUCTEMATU3UPOBATh U YIITyOUTh 3HAHMSI YUalIUXCS
[0 pa3IMYHBIM pa3jenaM Kypca Ma- TEeMaTUKU OCHOBHOW IIKOJbI (apudmeTHke, anredpe,
CTaTUCTUKE, TEOPUHU BEPOSTHOCTEH U T€OMET- PHUH).

[Iporpamma kypca coctaBieHa Ha ocHOBe O0s3aTeIbHOT0O MUHUMYMA CoJiepKaHusl 00pazo-
BaTeJIbHBIX MPOrPaMM M0 MaTeMaTUKe U TPeOOBaHUN K YPOBHIO MOJATOTOBKU BBITYCKHUKOB OCHOB-
HOH 1mKoJIbI, ¢ yuetoM Crnernudukanun KM mns nposeaenus OI'D o maTemaTuke u
Konudukaropa nposepsiembix TpeboBanmii k pedynbraram ocBoeHus OOIT OOO u syeMeHToB co-
nepxkanus g nposeaeHuss OI'D no maTtemaruke, moarotopieHHbIX OUITN.



[Tporpamma peanusyetcst B 9 Kacce MIKOJIbl BO BHEYPOUHOE BPEMs, YIUTHIBAET BO3PACTHBIE
OCOOCHHOCTH IIKOJIBHUKOB, HE TPEIoJiaraeT AOMAIIHUX 3aJaHul. 3aHATHS MPOBOIATCS | 4ac B
Henento (33 yaca B rof), UX MPOJOJDKUTEIBHOCTD - 45 MUHYT.

@®opMbl OPraHU3aALMU 3aHATHIA.

@DopMBI TPOBEICHUS 3aHATUI BKIIOYAIOT B C€0s JIEKLIUU, IPAKTUYECKUE PaOOThl, TPEHUHTH
10 MCTIOJIb30BaHHIO METOI0B MOoKCKa perieHnid. OCHOBHOM THII 3aHSITUH KOMOMHUpOBaHHbIN. Ka-
Jas TeMa Kypca HauMHAaeTCsl C IOCTAaHOBKU 3a7auu. TeopeTndyeckuil Mmarepual uziaaraercs B gpop-
M€ MMHH JIEKIIUM C OIIOPOM Ha 3HaHHUs JaeTei. [locie moBTOpeHns TeOpEeTHIECKOro Marepuasa Bbl-
MIOJIHAIOTCS MPAKTUYECKUE 3a/1aHUs JUI €r0 3aKPEIUICHUs. 3aHITUSI CTPOSATCS C Y4ETOM UHAUBULY-
aJIbHBIX 0COOEHHOCTEN 00yJaroIMXCsl, UX TeMIIa BOCIIPUATHS U YPOBHS yCBOEHUS MaTepuana. B
X0J1e 00y4YeHHsI IEPUOANYECKU TIPOBOIATCS HEMPOAOIKUTEbHBIE, pacCUUTaHHble Ha 5-10 MUHYT,
CaMOCTOSITENIbHbIE paOOThI U TECTOBBIE UCIIBITAHUS U1 ONPEENICHNUs TITyOUHBI 3HAHUH U CKOPOCTH
BBITIOJTHEHUS 3a/1aHuid. OHU o0ecreunBaroT Y3P(HEKTUBHYIO 0OpATHYIO CBSA3b, MTO3BOJISIONIYIO 00Y-
YarIIUMCsI KOPPEKTHUPOBATh CBOIO JESITENbHOCTh. CUCTEMaTHUECKOE MIOBTOPEHHE CIIOCOOCTBYET
0o0Jiee 11eJI0CTHOMY OCMBICJIEHHIO U3YYEHHOT'O MaTepuaia, OCKOJIbKY IIeJIeHapaBlIeHHOE oOpariie-
HUE K U3YYEHHBIM paHee TeMaM I03BOJISIET 00y4JarolUMCsl BCTPaUBaTh HOBbIE MOHSTUS B CUCTEMY
YK€ OCBOCHHBIX 3HAHHUI.

Ha IQAHUPVEMDBIC DE3VIILTATHI OCBOCHUS CONCDKAHUI KVDCA

JIuunocmmnule pezyromamol:
e OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb U CIHOCOOHOCTh K CaMOpa3BUTHUIO HU
caM000pa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOyYEHHIO W TO3HAHWIO, OCO3HAHHOMY BHIOOpY H
MMOCTPOCHUIO JalbHEHINIeH WHINBUyaIbHONW TPACKTOpPHHM OOpa30BaHUs Ha 0a3e OpPUEHTHUPOBKU B
Mupe npodeccuili U npodeccuoHaNbHBIX MPEANOYTEHUH, ¢ YUeTOM YCTOWYHMBBIX MO3HABATEIbHBIX
MHTEPECOB, a TAK)Ke Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K TPYAY.
e @opMHUpOBaHHE IEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIECTBEHHON MPAKTHKHU.
e (OcBoeHMe COLMATBHBIX HOPM, [IPaBWJI OBEACHUS, poJiel U (OPM COLUATBHOMN KU3HHU.
e Pa3BuTHe MOpaIbHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUU MOPAJIBHBIX MpoOiieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (opMUpPOBaHMS HPABCTBEHHBIX YYBCTB W  HPABCTBEHHOIO
MOBE/ICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'O OTHOIICHHUS K HPABCTBEHHBIM MOCTYIKAM.
o dopmMupoBaHHE KOMMYHHUKATUBHOI KOMIIETEHTHOCTHU B OOIIEHUU U COTPYIHUYECTBE.
e @DopMUpOBaHHE CIIOCOOHOCTH K 3MOIMOHAILHOMY BOCHPUATHUIO MATEeMAaTUYECKUX OOBEKTOB,
3a/a4, peLICHUH, PaCCyKIACHUI

Memanpeomemmnuie pezynvmamol 00yueHus

Pezynamusnvie YV/[
e omnpeAensaTb COOCTBEHHbIE MNpOOJIeMbl U TNPUYMHBI HX BO3HUKHOBEHHUS Ipu paboTe ¢
MaTeMaTHYEeCKUMHU 00bEKTaMU;
e  (opmynupoBaTh COOCTBEHHbIE BEPCHM HWJIM NPUMEHATH Y)K€ H3BECTHBIE (OPMBI U METOJIBI
peleHust MaTeMaTHYecKoi mpoOieMsbl, (GopMyIHpoBaTh NPEANOJIOKEHUSI U CTPOUTH THIIOTE3bI
OTHOCHUTEJIBHO paccMaTpuBaeMoro oOBEKTa M NPEIBOCXUIIATh pe3ylbTaThl CBOEH y4yeOHO-
II03HABATENIbHOMN AEATEIbHOCTH;
e ompeaensaTy IyTH JOCTHKEHUS 1eJled W B3BEUIMBaTb BO3MOXKHOCTH  Pa3peIICHUS
OTIpe/IeNIEHHBIX y4eOHO-TI03HABATEIbHBIX 33/J]ad B COOTBETCTBUU C OTPENICIEHHBIMU KPUTEPUSIMH U
3aJla4aMy;



e BBICTpaMBaTh COOCTBEHHOE O00pa30BaTENBPHOE  MOANMPOCTPAHCTBO  JUISL  pa3perIcHHS
ONIPENICJICHHOTO Kpyra 3ajad, ONpeNessiTh U HAXOJUTh YCIOBHUS JJIA peaiu3alliy UJCH U IJIaHOB
(camooOyueHue);
®  CaMOCTOSTEILHO BBIOMPATh CpPEOH MPEAIOKECHHBIX pecypcoB Haumbonee 3(G(GEeKTUBHBIE U
3HAYUMBIC ITPH PAOOTE C OTPEICIICHHON MaTeMaTHIECKOH MOJICIbIO;
® yMETh COCTAaBJATH IUIAH pa3pelIeHHs OMPECICHHOTO Kpyra 3ajad, WCIOJIb3ys pPa3IuvHbIC
CXEMBI, PEeCypChl MOCTPOCHUS AUArpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOIINX MPOU3BECTH JOTHKO -
CTPYKTYPHBIN aHaJIu3 33/1a4u;
e yMETh IUIAHUPOBATH CBOM 0Opa3oBaTENbHBIA MapHIPYT, KOPPEKTHPOBATh U BHOCHUTH
ONpE/ICTICHHbIE M3MEHEHHUs, KAYeCTBEHHO BIIMSIONIME HA KOHEYHBIM MPOJIYKT Yy4eOHO-
IM03HABATEILHOM IEITEIILHOCTH,
® yMEHHE KAaueCTBEHHO COOTHOCHTH CBOW JEHCTBUSA C TMPEIBKYIIAEMbIM HMTOTOM Y4eOHO-
MO3HABATEIHFHOM JESITEIIbHOCTH TMOCPEACTBOM KOHTPOJIA U TUIAHHPOBAHUS YYEOHOTO Tpoliecca B
COOTBETCTBUU C M3MEHSIONIUMHUCA CUTYAaIlUsIMU U TPUMEHSIEMBIMH CpeACTBaMU U (hopmamu
OpraHU3aIui COTPYTHUYECTBA, & TAK)KE WHIMBUIyaIbHON pabOThI Ha YPOKE;
e yMeHHE OTOMpaTh COOTBETCTBYIOIIUE CPEJCTBA peaI3allMy PEIICHUS MaTEMaTUYECKUX 3ajad,
Moa0MpaTh WHCTPYMEHTHI JUIsl OIEHWBAHHS CBOEH TPAaGKTOpUM B pabOT€ C MaTeMaTHYECKUMU
TIOHSATHUSMH ¥ MOJIEIISIMU;

Tloznasamenvrvie YVJ[
® yMEHHE ONpPENEIATh OCHOBOIOJATAIOIIEE TOHITHE W TPOU3BOJUTH JIOTHMKO-CTPYKTYPHBIN
aHaJIN3, OMPEENISITh OCHOBHBIC MPU3HAKK U CBOMCTBA C MOMOIIBIO COOTBETCTBYIOIIUX CPEACTB U
WHCTPYMEHTOB;
e  yMEHHE NMPOBOJAUTH KiIaccu(UKalMio 0ObEKTOB Ha OCHOBE KPUTEPUEB, BHIIEIATH OCHOBHOE Ha
(hoHEe BTOPOCTENIEHHBIX JaHHBIX;
® yMEHHE IPOBOAMUTH JIOTUYECKOE PACCY)KJIEHUE B HAIPABICHUU OT OOIIMX 3aKOHOMEPHOCTEH
M3y4aeMoOU 3a/1a4i J10 YACTHBIX PACCMOTPEHUN;
® YMEHHUE CTPOUThH JIOTMYECKHE PACCYKJEHUsS Ha OCHOBE CHUCTEMHBIX CPaBHEHHH OCHOBHBIX
KOMIIOHEHTOB H3y4aeMOT0 MAaTeMaTU4YEeCKOrO pas3fesia WM MOJEIH, MHOHATHS WIH KJIAcCOB,
BBIJIEJISISL OTPENICTIEHHBIE CYILIECTBEHHbIE IPU3HAKU WJIM KPUTEPUU;
® yYMEHHUE BBISABJIATH, CTPOUTH 3aKOHOMEPHOCTbH, CBSI3HOCTH, JIOTUYHOCTH COOTBETCTBYIOLIHX
LENOYEK pacCyXJIeHUil Mmpu paboTe ¢ MaTEeMAaTHYECKUMHU 3aJadyaMu, YMETh MOJAPOOHO U CKATO
MPEACTABIATh JACTANU3ALMI0 OCHOBHBIX KOMIIOHEHTOB IIPH  JIOKA3aTeJIbCTBE MOHATHM H
COOTHOIIEHUH Ha MAaTEeMaTUYECKOM SI3bIKE;
e yMEHHUE OpPraHHU30BbIBATH MOUCK U BBISABIATH MPUYMHBI BO3SHUKAIOIIMX IPOLIECCOB, SBJICHUM,
HaubOoJee BeposTHbIE (HAaKTOPBI, MO0 KOTOPHIM MAaTEeMAaTUYECKUE MOJIEIH U 0OBEKTHI BEAyT ceds 1o
ONPENICTICHHbIM JIOTUYECKUM 3aKOHaM, YMEThb MPHUBOJUTH IPUUMHHO-CJIEJACTBEHHBIM aHaAIMU3
MOHATUHN, CY’KJIEHUN U MATEMAaTUYECKUX 3aKOHOB;
e yMEHHE CTPOUTh MATEMaTUYECKyl0 MOJelb MpH 33aJaHHOM YCJIOBHH, OOJajaromien
OTIpEJICICHHBIMU  XapaKTePUCTHKAMU OOBEKTa MpPH HAIWYUKM OMpPEJEICHHBIX KOMIIOHEHTOB
dbopmMupyroIIerocs MpeanoiaraeMoro NOHITUS WK SBIICHUS;
® yMEHHUE NEPEBOJAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTAaBIISIIOIIYI0O MaTeMaTH4eCKOM
3aladyd  Ha S3BIK TpadUYecKoro OTOOpPaKEHUS - COCTaBICHUS MaTeMaTUYeCKOW MOJENu,
COXpaHSIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTHKY;
e yMEHHME 3a/laBaTh IUIaH pELIEHHUs MAaTeMaTH4eCKOM 3aJadyd, peaJu30BbIBATH AJNTOPUTM
JEMCTBHI Kak MOIIaroBOil MHCTPYKILUU Ui pa3pelieHus: yaeOHO-TI03HaBaTeNbHOM 3a/1a4H;
®  YMEHME CTPOUTH JOKAa3aTeIbCTBO METOJIOM OT IPOTUBHOTO;
e yMeHHe paboTaTh ¢ NPOOIEMHON CHTYyalllel, OCYIIECTBISATh 00pa3oBaTelIbHBIA MpOIECe
MOCPEJICTBOM TOMCKAa METOJOB W CIOCOOOB pa3pelieHus 3ajJadd, OMpPENeNiaTh T'PAaHUIBI CBOETO
00pa30BaTEeNLHOTO MPOCTPAHCTBA;



® yMETh OpPUEHTHUPOBATHCS B TEKCTE, BBIABIATH IJIABHOE YCJIOBHE 3aJaud U YCTaHABIUBATH
COOTHOILIEHUE PAaCCMaTPUBAEMBIX 0OBEKTOB;
®  yMEHHUE MEPEBOJANTH, HHTEPIPETHPOBATh TEKCT B UHBIC (DOPMBI TPECTABICHUs NHPOPMAIUH:
CXEMBI, TarpaMMel, Tpaduueckoe mpeacTaBlieHUuE NaHHBIX;

Kommynuxamuenvie YV/[
e yMeHHe paboTraTh B KOMaHje, (OpPMHpPOBAHHME HABBHIKOB COTPYIHHYECTBA U Yy4eOHOTO
B3aUMO/ICHCTBUS B YCIIOBUSX KOMaHAHON UTPbl WJIM UHOU (POPMBI B3aUMOIEHCTBUS;
e yMEHHE pacmpeieisiaTh PO U 3aJaud B paMKax 3aHATUsI, (HOPMHUPYS TaKKe HaBBIKH
OpraHU3aTOPCKOTO XapaKTepa;
® yMEHHE OLICHMBATh MPABWIBHOCTH COOCTBEHHBIX JEHCTBUM, a TaKXKe ACSITEIBHOCTU JAPYTUX
YYaCTHUKOB KOMAaH/IbI;
® KOPPEKTHO, B paMKax 3aJady KOMMYHHKaluu, (GOpPMYIHpPOBaTh W OTCTauBaTh B3IJISIIHI,
apryMEHTHUPOBATh JIOBOJbI, BBIBOJBI, a TaKXK€ BBIJIBUTAaTh KOHTAPTYMEHTBHI, HEOOXOIUMBIE ISt
BBISIBJICHUS CUTYaIlMU YCII€Xa B PEIICHUU TOM HJIM WHOM MaTeMaTHYECKOH 3a/1auH;
®  yMEHHE MOJIb30BATHCI MATEMAaTHUYECKUMHU TEPMHUHAMU JUISI PEUIeHUsT yueOHO-TT03HABATEIHHBIX
3a/1a4, a TaKKe CTPOUTH COOTBETCTBYIOIIME PEUEBBIC BBICKA3BIBAHMS HAa MATEMATHYECKOM S3BIKE
JUTSI BBICTPAUBaHUSI MaTEMaTUUECKONH MOJICIIH;
® yMETh CTPOUTh MAaTeMaTHYECKHE MOJIETH C TOMOIIBI COOTBETCTBYIOIIETO MPOrPAMMHOTO
obecrieueHust, CEpBUCOB CBOOOHOTO OTJAJICHHOTO JIOCTYIIA;
e yMeTh TPaMOTHO M 4YEeTKO, corjacHo mnpaBmwiaM odopmienuss KWUM-a OI'D 3anocuth
MOJTyYCHHBIC PE3YIIHTATHI - OTBETHI.

IIpeomemnvie pezynomamol:
e  BJIQJICHUE HAaBBIKAMU MOMCKAa MAaTEMATHYECKOTO METO/1a, aJlTOPUTMa U MTOMCKA PEUICHUS 3a/1a41
B cTpykKType 3agad OI'J;
®  BJIQJICHUE HABBIKAMH PELICHHS OMPEACIICHHBIX TUIIOB 3a7a4 B CTPYKType 3ana4 OI'9;
e yMmeHue pabotaTh C TabIUIAMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMU; YMETh
peoOpa30BbIBATh 3HAKK U CHMBOJIBI B JIOKA3aTENbCTBAX U MPUMEHSIEMBIX METOJAaX UIsl peLICHHs
00pa3zoBaTeNIbHBIX 337124,
®  yMEHHUE MPUBOJUTH B CUCTEMY, COTIOCTABIATh, 0000IIAaTh U aHAIU3UPOBATh HH(POPMAITMOHHbIE
KOMIIOHEHTBl MAaT€MaTHYE€CKOr0 XapaKTepa U YyMETh MPUMEHATHh 3aKOHbI U MpPaBWJIa ISl pEUICHUs
KOHKPETHBIX 33]1a4;
®  yMEHHUE BBIACIATH IVIABHYIO U M30BITOUHYIO MH(POPMALUIO, POU3BOJUTE CMBICIIOBOE CXKAaTHE
MaTeMaTH4eCKUX (PaKTOB, COBOKYMHOCTH METOJOB U CIHOCOOOB pEUICHUS; YMETh IMPEACTaBIAThH B
CIIOBECHOU (opMe, HCIOJIb3YSl CXEMbl M pa3iuyHble TaONULbI, Tpa@UKUd U JUarpaMMbl, KapThl
MOHSATUN U KJIACTEPbl, OCHOBHBIE UJIEH U IJIaH PEILICHUS TOW WM UHOW MAaTeMaTUYeCKOU 3a/1auu.

Cojiepxanue Kypea

«IIpakTUKO-OpUeHTHPOBaHHBIE 3a1aHuM» OTpadoTka 3ama4y Ne 1-5 KM OI'D.

TabnuuHoe U TpaduuecKkoe NpPEACTABICHUE JaHHBIX, IUIAH U CXEMa, M3BJIICUYCHUE HYKHOMU
uHpopmanuu. 3MeHYUBOCTh MpU HM3MepeHusx. Pemaromue npaBuia. 3aKOHOMEPHOCTH B HM3MEH-
YUBBIX BETMYMHAX. Beruncienus u npeobpa3zoBaHue BennuuH. VccienoBanue npocTeImx mare-
MaTHYECKHX MOJIEICH.

«Bbrunciaenus u npeodpazoBanus». Otpadotka 3agau Ne 6 KM OI'D.

Jeiicmeun c nHamypanvHoIMU YUCTIAMU

CrnosxeHne U BbIUNTaHWE, KOMIIOHEHTBI CJIOKEHUS U BBIUUTAHUS, CBSA3b MEXIy HUMH, HAX0-
XKJECHHUE CyMMBI U Pa3HOCTH, U3MEHEHNE CyMMbI U Pa3HOCTHU IIPU U3MEHEHUU KOMIIOHEHTOB CJIOXKE-
HUS U BBIYUTAHMSL.



YMHOKEHUE U JIeICHUEe, KOMIIOHCHThI YMHOXKCHUSI U JICJICHUS, CBSI3b MEXKIY HUMHU, YMHO-
KEHHE U CII0)KEHUE B CTOJIOUK, JIEIEHUE YrOJIKOM, IPOBEPKA pe3yabTaTa ¢ MOMOIIBIO IPUKUIKA U
00paTHOTO JACHCTBHSL.

Yucnosvie sviparxcenus

UucnoBoe BEIpAXKEHNUE U €r0 3HAUYCHUE, TTOPSII0K BBHITIOJTHEHUS IEUCTBUH.

/Jlpoou. ObviknoBenHble OpodU

Jouist, yacTh, ApoOHOE uucio, Apodk. JpobHoe uncio kak pe3yabTaT AesneHus. [IpaBuibHbie
Y HENPABWIBHBIC POOH, CMEIIaHHAs JPOOb (CMEIIAHHOE YHCIIO).

3anuch HaTYpaJbHOTO YMCIIa B BUJE JpoOU C 3aJaHHBIM 3HaMEHaTejeM, IpeoOpa3oBaHue
CMEIIIAaHHOH JIpo0OH B HEMPABUIIHHYIO P00 M HA0OOPOT.

[IpuBenenue apodeii k oOueMy 3HaMeHaTen0. CpaBHEHNE OOBIKHOBEHHBIX JIpO0ei.

CrnoxeHue u BhIYMTaHUE OOBIKHOBEHHBIX JpoOel. YMHOXKEHUE U JieJieHne 0OBIKHOBEHHBIX
npoOeit.

Apudmernueckue AEMCTBUS CO CMEIIAHHBIMU IPOOSIMHU.

Apudmernueckue AEUCTBUS ¢ JPOOHBIMU YHCIAMHU.

Cnocobwl payuonanruzayuu 8bIYUCTIEHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeUCMBUI.

Hecamuunvie opoou

[IpeoOpazoBanue aecATHUHBIX IpoOei B 0ObIKHOBEHHBIE. CpaBHEHUE JACCATHYHBIX APOOCH.
CrnoxeHre U BbIYUTAHHE JECSITUYHBIX OpoOeil. OKpyrieHue NecsITUUHBIX ApoOel. YMHOXKeHue u
JIEJICHHUE JeCATHIHBIX apo0ei. [Ipeobpazosanue 0bObIkHOBeHHbIX Opobell 8 decsimuunbie Opoou. Ko-
HeyHvle U DecKoOHeuHble OecamuyHvle Opoou.

Yucna. Payuonanvnsie uucna

MHOK€eCTBO panMoHadbHbIX yuced. CpaBHEHHE pallMOHAIBHBIX yucen. J[eMCcTBUS ¢ panuo-
HaJbHBIMU YHCIIaMHu. [Ipedcmasienue payuoHaibHo20 YUCIa 0eCAMUYHOU OpodbIO.

Jlpoono-payuonanshuie gvlparcenus

[IpeobOpazoBanue IpoOHO-IMHEHHBIX BBIPAKCHH: CII0KEHHUE, YMHOXKEHHUE, NIelIeHue. Areeo-
pauueckas opoowb. Cokpawenue ancebpauyeckux opobdei. Ilpusedenue anreeopauveckux opodeul K
obwemy 3namenamenio. /elicmeus ¢ ancebpaudeckumu OpoOAMU: CNOdCeHUe, Gbluumanue, YMHO-
JHrceHue, oelenue, 8036e0eHUe 8 CEeneHb.

«JleiicTBUTEeILHBIE YHCaAa». OTpadoTka 3amay Ne 7 KUM OI'D.

Payuonansuvie uucna

N3obpaxenne vucesn Ha YUCIOBOW (KoopauHaTHOMW) mpsiMoi. CpaBHeHHE udmces. Moayib
qyclia, TeOMEeTpUYecKasi UHTepIpeTaus MOayisl yucna. JIelcTBUs ¢ TMOJOXKUTEIbHBIMA U OTpHUIIA-
TEJIbHBIMU YHCIIaMU. MHOXKECTBO IIEJIBIX YHCET.

Koopounama mouku

OCHOBHBIE TIOHSTUS, KOOPOUHAMHBIU JIYY, PACCMOsIHUe Medxncdy moykamu. Koopounamer
MOYKU.

Hppayuonanvusle uucna

[TonsiTre uppanuonansHOro yncia. PacnosnaBanue uppanoHaIbHbIX YUCEIL.

MHoocecmso OeticmeumenbHbIX YUcCe.

«YucsioBbie U OykBeHHbIe BbipaskeHusi. [IpeodpaszoBanue ajredpanyecKux BbIPpaKeHU .
Otpabotka 3amgay Ne § KUM OI'D

Yucnoevie u 0yKeeHHblIE BLIPAIHCEHUA

Bripaxenue ¢ nepeMeHHoO#. 3HaueHue BblpaxeHus. [loacTaHOBKa BhIpaKEHUN BMECTO Iie-
PEMEHHBIX.

Ilenvie svipasricenusn

CreneHs ¢ HaTypaJdbHBIM TIOKa3aTelleM U ee CBoiicTBa. [IpeoOpa3oBaHus BBIpaXEHUH, CO-
JIEPIKAIUX CTENEHU C HATypaJIbHBbIM ITOKAa3aTEIEM.

OnHouneH, MHOTOwIeH. JIeHCTBUS ¢ OJIHOYJIEHAMU U MHOTOWIEHAMHU (CJIOKEHHE, BHIYUTA-
HUe, yMHOXKeHHUE). DOpMyITbl COKPAIIEHHOTO YMHOXEHHSI: Pa3HOCTh KBAJPaTOB, KBaIpaT CyMMBI U



pasHocTH. PasnokeHne MHOrowieHa HA MHOXHUTEIH: BBIHECEHHE OOIEro MHOXHTENS 32 CKOOKH,
TPYIIIUPOBKA, IPUMEHEHHE (OPMYJ COKPAIICHHOTO YMHOXKEHHs. KBaJpaTHBIN TpeX4wieH, paslio-
YKEHHE KBaJPAaTHOTO TPEXUIeHa Ha MHOKUTEIH.

Hppayuonanvuvie uucna

[ToHsiTHE MPpALMOHAIBHOTO YKCIIa. Pacrio3HaBaHue UppalHMOHAIBHBIX yncell. [IpumMepsr 10-
Ka3aTelbCTB B anreodpe. /leiicmsus ¢ uppayuoHaibHbIMU YUCIAMU. YMHOMCEHUe, OelleHue, 8036ede-
Hue 8 cmeneHty.

MHnoorcecmeo OericmeumenbHbIX Yuce.
«YpaBuenus». Orpadotka 3agag Ne 9, 20 KUM OI'D.

Pagencmea

Uucnosoe paBeHCTBO. CBOICTBA YMCIIOBBIX paBeHCTB. PaBeHCTBO ¢ mepeMeHHOM.

Ypasnenusn

[lonsiTHe ypaBHEHUS U KOpHS ypaBHeHUs. [Ipedcmasnenue o pasHOCUTbHOCIU YPAGHEHUIL.
Obnacmo onpedenenus ypaguerus (001acmos 0ONYCMUMbIX 3HAYEHUL NePEMEHHOL).

Jluneiinoe ypagnenue u e2o KOpHu

Pemienne nuHenHbIX ypaBHEeHUH. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo xop-
Hell TUHeuHo20 ypaeHenus. Peulenue nunetinbix ypasHeHull ¢ napamempom.

Keaopammnoe ypagnenue u e2o kopnu

Ksanparueie ypaBHeHus. Hemonmubie kBagpaTHbie ypaBHeHHs. JIUCKPUMUHAHT KBaIpaTHOTO
ypaBHeHusa. DopMyna KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHue KBaJpaTHBIX ypaBHEHHUI: HUCIIOJb30BaHUE (OPMYIBI JUISI HAXOXKACHUS
KOpHEeH, epaghuueckuti memoo pewienuss, pazioxcenue Ha MHOXCUmenu, no0bop KopHell ¢ UCNOIb30-
sanuem meopemvl Buema. Konuuecmeo xopheii k6adpamnozo ypasHeHus 6 3a8UCUMOCHU ON €20
ouckpumunanma. buxeaopamuvle ypaeuenus. Ypasnenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammnuie ypasnenus ¢ napamempom.

/lpoono-payuonanvnsie ypagnenus

Pemenne mpocredmux apoOHO-TMHEHHBIX YpaBHEHUU. Peuwenue OpoOHO-pAyUOHATbHBIX
VpaBHeHU.

Memoowbl pewienus ypagHeHuti: Memoobl PAGHOCUILHLIX NPeodPA308aHUL, MemOO 3aMeHbl
nepemennou, epaguueckuilt memood. Mcnoavzosanue c80ucme yHKyull npu peueHuy ypasHeHuil.

IIpocmetiuue uppayuonanvHvle ypasueHus 8uoa ,‘f f (X) =a, \/ f (x) = \/ g (x) .

n
Ypasnenus 6uoa X = Q. VpasHenus 6 yenvix uuciax.

«BeposiTHOCTb coObITHIDY OTpadoTka 3aaau Ne 10 KM OI'D.

Cnhyuaiinvie coovimus

CnyyaiiHbie OMBITHI (KCIIEPUMEHTHI), SNIEMEHTapHBIE cly4daiiHble coObITUS (McX0abl). Bepo-
SATHOCTH SJIEMEHTapHBIX COObITHI. COOBITUS B CIy4alHBIX SKCIEPUMEHTaX U OJIaronpusTCTBYIO-
1[Me AJIeMEHTapHbIe cOObITH. BeposaTHOCTH ciiydallHbIX cOOBITHH. OMBITHI ¢ PABHOBO3MOKHBIMU
AJIeMEHTapHBIMU cOObITHSAMU. Kiaccuueckue BEpOSITHOCTHBIE OTBITHI C HCIIOIb30BAHHEM MOHET,
KyOHKOB.

«®ynkuun u rpadpuxn». Otpadotka 3agay Ne 11, 22 KM OI'D.

Dyukyuu

Honamue ¢hpynkyuu

JlekapToBbI KOOpPAMHATHI Ha IIockocTH. DopMupoBaHHe MpeACTaBICHUN O MeTanpeaMeT-
HOM MOHATHH «KOOPAMHATHD». CrocoObl 3aiaHus (YHKUMN: aHAIUTUYECKUH, rpaduueckuii, Tad-
mnunblid. ['paduk Gynxmuu. [pumepst ¢pyHKIuH, MoydaeMbIX B IPOIECCe UCCIEOBAHUS Pa3INy-
HBIX peaJIbHBIX MPOILIECCOB M pelieHMs 3aaad. 3HaueHue GpyHkuuu B Touke. CBoiicTBa (DyHKUIMIA:
001acTh OIpeJesieH!sl, MHOKECTBO 3HAYEHUH, HyNH, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, Yem-



HOCMb/HeuemHOCmyb, TIPOMEKYTKH BO3PACTaHUS W yObIBaHUS, HaHOOJbIIeEe M HAUMEHbIIEE 3HAYE-
Hus. MccnenoBanne QyHKIUMY 1O ee Tpaduky.

Juneithan pynkyusn

CaoiicTBa u rpaduk TUHEHHON QYHKIHH. YTI0BOH KodpduuueHT npsmoil. Pacnonoxenue
rpaduKa TMHEHHON (PYHKINHU B 3aBHCUMOCTH OT €€ YIrJIOBOTO KOA(HUIMEHTa 1 CBOOOJHOTO WICHA.
Haxooicoenue xkoappuyuenmos nuneinoi yukyuu no 3a0aHHbIM YCI0GUAM. NPOX0JCOeHUe Npsi-
MOU yepes 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOU Yepe3 OAHHYI0 MOUKY U
napaniebHol OGHHOU NPAMOLL.

Keaopamuunaa ¢pynxkyusn

CpoiictBa 1 rpaduk KBagparndHou (yHkmmu (mapadona). Ilocmpoenue epagura keaopa-
MUYHOU PYHKYUU NO MOUKAM

Oopamnas nponopuuUoOHaAIbLHOCHb

Caoiicta dynkipn Y = — - ['mmepoona.

X

Kycouno-nenpepuienvie pynkuyuu
«ITpakTHYeckue pacuyeTsl mo popmyaam» OtpadoTka 3amad Ne 12 KUM OI'D

Beipaxenue ¢ nepeMeHHON. 3HaueHHe BbIpaxkeHUs. [loacTaHOBKA BBIpAKEHUN BMECTO IIe-
PEMEHHBIX.

Ilenvie evipasricenusn

CrerneHp ¢ HaTypaJbHBIM TOKa3aTelieM U ee CBoicTBa. [IpeoOpa3oBaHusi BBIpAKEHUN, CO-
JepKaliX CTETIEHH ¢ HATYPaIbHBIM MTOKa3aTeIeM.

OpHounen, MHOTOWIEH. JIefCTBHS ¢ OHOWIEHAMH W MHOTOWICHAMH (CJIOXEHUE, BHIYHTA-
HUe, YMHOKeHHE). DOpMYIIbl COKPAIIEHHOTO YMHOXKEHHUS.

«HepaBencTBa. Cucrembl HepaBeHCTB». OTpabdoTka 3amay Ne 13 KM OI'D.

Cucmempul nepaserncme

CucteMbl HEPABEHCTB C OJIHOM MepeMeHHOW. PelieHue cucteM HEpaBEHCTB C OJHOM Iepe-
MEHHOMW: JMHEHHBIX, Keaodpamubvix. V300pakeHne pEIIeHUs CHCTEMbl HEPAaBEHCTB Ha YHCIIOBOM
NPAMOi. 3aMUCh PEIICHUS] CUCTEMbBI HEPABEHCTB.

«IlocsenoBareabHOCTH U Mporpeccun» OtpadoTka 3amaau Ne 14 KUM OI'D.

Ilocneoosamenvnocmu u npozpeccuu

UucnoBas mocieaoBareabHOCTh. [IprMepsl YnCIoBbIX MocienoBareabHocTeld. beckoneunbie
MOCJIEIOBATEIbHOCTU. Apu(MeTHyecKas Mporpeccus 1 ee CBoicTBa. [ 'eomeTpuueckas mporpeccus.
Dopmyna obuje2o uneHa u Cymmbl N NEP8bIX UIeHO8 ApUPMemudeckou U 2eoMempuiecKol npo-
epeccuil
«Pemenne TekcTOBBIX 3aau». OTpadoTka 3a1ad Ne 21 KM OI'D.

3adauu na ece apugmemuyeckue oelucmeus

Pemenune TexkcToBBIX 3amad apupMeTudyeckuMm crocoboM. Mcmonp3zoBaHue TabmuIl, cXeM,
YepTexel, IPyrux cpeAcTB MpeACcTaBlIeHUs JAaHHBIX TP PEIICHUN 33Ja4H.

3adauu na osudicenue, pabomy u NOKynKu

AHanu3 BO3MOXXHBIX CUTYallUl B3aUMHOTO PACIOJIOKEHUSI 0OBEKTOB MPHU UX JBUKEHHUH, CO-
OTHOIIEHUSI 00HEMOB BBITIOJIHIEMBIX PabOT MPU COBMECTHOH paboTe.

3aoauu na wacmu, 00au, RPOYeHMbl

Pemenune 3amay Ha HaXOKJIEHHE YACTH YHCIAa M YMCTA MO €ro 4acTu. PemieHue 3amgay Ha
MPOLEHTHI U Aoau. [IpiMeHeHne mponopuuii mpy petieHn  3aay.

Jlozuueckue 3a0auu

Pemienune noruueckux 3afay. Pewenue nocuueckux 3a0a4 ¢ nomowsto epaghos, madauy.

Ocnoenvie mMemoosvl peuienus mMeKCMoewvlx 3aday: apuPMETUYECKUl, anreOpanyecKui,
nepedop BapuaHTOB. [lepsuunvle npedcmagienus o Opyeux mMemooax peueHus 3a0ad (ceomempu-
yeckue u epaguyeckue memoowvl).



«I'eomeTpuueckue purypol. Yriab». Otpadorka 3amgad Ne 15 KM OI'D.

Benuuunwi

Benuuuna yrna. ['panycHasa mepa yrna.

Tpeyzonvnuk

CBoiicTBa paBHOOEAPEHHOTO TPEyroJibHUKA. BHEmHUN yron tpeyroipHuka. CymMMa yriioB
TPEYroJbHUKA

«I'eomerpuueckue ¢purypol. Janubn. Otpadotka 3amay Ne 16 KUM OI'D

Duzypvi 6 ceomempuu u 6 OKPYHcarOuiem mMupe

I'eomerpuueckas ¢urypa. BHyTpeHHss1, BHeNIHss o0nacTi (Gurypsl, rpanuna. Jimauu u 06-
JaCcTH Ha IJIOCKOCTU. Brimykias u HeBbmykiast ¢purypsl. [lnockas u Hermockas gurypsl. [Tlonsrue
BennuuHbl. J{mmHa. M3Mepenne ummHbl. EAMHUIBI M3MEPEHNS IJINHBL

Boigenenue cBoiictB 00bekToB. DopMHpoBaHUe MPEICTaBICHUNA O METAIIPEIMETHOM IOHS -
tuu «purypay. Touka, OTpe30k, mpsimMas, JIyd, JJOMaHasi, IJI0CKOCTb, YToJI, OUCCEKTpUCa yria U ee
CBOMCTBA, BU/IbI YIJIOB, MHOTOYT'OJIBHUKH, OKPY?>KHOCTb U KPYT.

OceBas cummerpusi reomerpuueckux @uryp. LleHTpanbHas cuMMeETpUs TeoOMEeTpUYECKHX

¢buryp.

«Ilnomaas MHOroyroabuukay. Orpadorka 3agau Ne 17 KM OI'D

H3zmepenus u eviuucienusn

[Tmomamu. @opMynbl MIIOMAAN TPEYroJbHUKA, MapauieorpaMMa U €ro YacTHBIX BHJIOB,
Tpanenuu, popmyna ['epona, popmyra mIomaan BEIMTYKIOTO Y€THIPEXYrodbHUKA, POPMYIIBI JJTHHBI
OKPYXHOCTH U TUIOIIAN Kpyra

«®urypsl Ha KBaJApaTHOIi peméTke». OtpadoTrka 3amaq Ne 18 KM OI'D.

Hzmepenus u epluucnenus

[Tnomaau. @opMyssl MIOMIAAN TPEYroJbHUKA, MapajiesiorpaMMa M €ro YacTHBIX BHUIOB,
Tpaneuuu, GopMyia IUIOHIAAN BBITYKIOTO YETHIPEXYroJIbHUKA, (DOPMYJIbI UTMHBI OKPY)KHOCTH H
wioniaau kpyra. [lnomans npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHoMeTpu4ecKue COOTHOIICHUS B MPSIMOYTOJILHOM TPEYrOJIbHH-
ke. Tpuronomerpuyeckue GyHKIUH YIia.

«Teoperuueckue acnekTbl reomerpumn». Otpadotka 3amay Ne 19 KM OI'D.
Teoperndeckue acrekThl, TEOPEMBbI, AKCHOMBI, OTIPEICIICHUS, (POPMYIIbI, TCMMBI.

«['eoMeTpuyecKHe 3aJa4i HA OTHICKAHHE PA3JHYHBIX 3JIEMEHTOB (PUTYp, 3aJa4d HA J0KAa3a-
TeJabcTBO». OTpaboTka 3amau Ne 23,24,25 KM OI'D.

Pemenue 3a1a4 Ha OTBICKAHKE TCOMETPHUECKUX KOMIIOHEHTOB. 3a/1a4 Ha JIOMOJIHUTEIbHBIC
MOCTPOCHKE, Ha UCTIOJIb30BAHUE FEOMETPUIECKOTO anmnapaTa GopMyJI, TCOPEM U JI0Ka3aTeIbCTBA.

n/n HaumeHnoBaHue pa3ieiion Kou-Bo yacoB
1. Osnaxomnenne ¢ KM u cucrtemMoi orieHuBa- 1
HUS 3aJaHUN

2. [IpakTHKO-OpUEHTUPOBAHHBIE 3a/1aHUS 5

3. Monynb «Anredpar» 16

4. Monyinb «I'eomeTpusi» 9

5. HroroBas auarHoctudeckas pabora 2
Bcero 33




KanennapHo-remaTuyeckoe IiiaHUpOBaHue
IMoaroroBka k OI'D mo marematuka, 9 kiaacc (1 yac B Heaes10, Bcero 33 yaca)

Copep:xanue yueOHOro MaTepuasa Kosa-Bo | JlaTa mo miany Jara no
4acoB pakry

Osnakomiienne ¢ KMM u cucremoi OLieHMBaHUsA 1
3ajaHuil

IIpakTHKO-OPpHEHTHPOBAHHBIE 3aJaHUSA 5

(3aoanua 1 — 5 KUM OI'3)
3ananus 1-5 «Yuactok», «KBaprupay, «Ilnan me- 1
CTHOCTH»
3amganus 1-5 «Jlucter Oymarny», «OCAI'O» 1
Bamanns 1-5 «lleunb mis 6anuy», «30HT» 1
3ananus 1-5 « Temnuue, «Teppacs» 1
3ananus 1-5 «Tapudsy, «ILuab 1
Moayab «Aaredpay» 16

Brraucnenus u npeodpazoBanus (3adanue 6 KUM 1
Oro)
HeiictBurensHble uncna (3adanue 1 KUM OI3) 1
Uucnossle u OykBeHHBIE BhIpakeHus. [Ipeobpazo- 1
BaHHE aJIreOpanvecKkuX BeIpaxeHui (3adanue 8
KUM OI'9)
VYpasuenus (3aoanue 9, 20 KUM OI'3) 3
BepostaocTs cobbiTuii (3adanue 10 KUM OI3) 1
Oyukiuu u rpaduku (3adanue 11, 22) 3
[IpakTrueckue pacyeTsl o GopMyliam 1
(3aoanue 12 KUM OI'D)
HepasenctBa. CucteMbl HepaBeHCTB (3adarue 13 1
KUM OI'9)
[TocnenoBarensHOCTH U porpeccun (3adanue 14 1
KUM OI9)
Pemenne tekctoBhix 3amau (3amanue Ne 21 KM 3
0oro)

Moayasb «I'eomeTpus» 9
I'eomerpuueckue durypsl. Yrisl (3adanue 15 1
KUM OI'5)

I'eomerpuueckue ¢urypsl. Jnunsl (3adanue 16 1
KUM OI'5)

[Tnomaas MHOTOYTONBHUKA (3adanue 17 KUM 1
OI3)

®durypsl Ha KBaJpaTHOU pemérke (3adanue 18 1
KUM OI'9)

TeopeTrndeckue acniekTsl reoMeTpu (3adanue 19 1
KUM OI'9)

I'eoMeTrpuueckue 3a1a4u Ha OTHICKAHHE PAa3TUYHBIX 4
3NIEMEHTOB (GHTyp, 3a7a4n Ha J0Ka3aTeabcTBO (3a-

oanue Ne 23,2425 KM OI'3)

Urorosas nuarHoctudeckas pabora 2




(I)OPMBI aTTeCTallmu

CriocoObl MPOBEPKH Pe3yIbTaTOB OCBOCHUS IIPOTPAMMBI:
— TEMaTUYECKUE TECTUPOBAHMUS;

— CaMOCTOSITENIbHbIE, KOHTPOJIbHBIE 3aaHHUS;

— yyacTue B ayKI[MOHAX 3HAHUH, IPAKTUKyMaX;

— OpraHu3anus, peajnusanusi TBOPUYECKUX IPOEKTOB.

NudopmaunonHoe odecrnevyeHue Kypca

1. OI'D: 3000 3amau ¢ oTBeTamMu o MaTtematuke. Bee 3agaun yactu 1/M1.B. fdmenko,J]1.O.Pociosa u
ap.; nox pen. AJL. Cemenona,l.B. Smenko-M., U3narenscTBoO « DK3amMen» , U37aTeIbCTBO
MIIHMO, 2023

2. «KomIutekc MatepualioB Jijist MoAroToBKY ydamuxcs. OI'D. Marematuka 2018 r.», .B.CemeHOB,
A.C.Tpenanun, 1U.B.Amenko, [1.1.3axapos, U.P.Beiconkuii, MockBa «IHTENIEKT — LIEHTP»

3. «OI'D. Matemaruka. THUITOBBIC 2K3aMEHAITMOHHBIC MaTePHAIIBI: 36 BAPHAHTOBY TIOJT PE/I.
N.B.Amenko, 3. «HamuonansHOe oOpa3oBanuey, 2023

4. «OI'D. Matemaruka. THUITOBBIC 2K3aMEHAITMOHHBIE MaTepralibl: 50 BapuaHTOB)» MO pe/l.
N.B.Amenko, 3. «HamuonansHOe oOpa3oBanuey, 2023

5. «OI'D. Maremaruka. TunoBsie TecTOBBIC 3a1anus: 12 BapuanToB» nox pen. U.B. Amenko, w3,
«Ik3ameny, 2022,2023

DJIEeKTPOHHBIE pecypchl

Bubanoreka: mog0opKa IEKTPOHHBIX BEPCUH PA3TUIHBIX KHUT, METOIMYEK U ITOCOOMMA TS TIOI-
rotoBku kK 'MA no BceMm npenmeram 3a 9 kiacc.

http://www.ctege.info/knigi-oge-gia-9-klass/

http://www.alleng.ru

Ennnas ko/utekuusi uupoBbIX 00pa3oBaTe/ibHbIX PeCypcoB

OenepanbHoe xpanunuiie EquHoi komekuu 1udpoBbix oOpa3oBaTenbHbIX pecypcoB (Komek-
s ) 6s110 co3aano B nepuoa 2005-2007 rr. B pamkax mpoekta "MHbopmaTu3aiys cucTeMbl oopa-
3oBanus" (MCO), BemomnHsieMoro HannmoHnaasHeIM (POHIOM TIOATOTOBKHU KaJIPOB M0 MOPYICHHUIO
MuHnucrepcTBa 00pa3oBanus U Hayku Poccutickoii @enepanun. B 2008 roy momoiaHeHUE U pa3Bu-
tue Komekuuu ocymiecTBisiock u3 cpencts denepanbHoi 1eIeBOi MporpaMMbl pa3BUTH 00pa-
3oBanus (OLITPO).

http://school-collection.edu.ru

denepaabHbIil HeHTP HHpOPMaOHHO-00pa3oBaTe/bHbIX pecypcos (PIIUOP)

[Ipoext denepanpHOro neHTpa HHPopManoHHO-00pa3zoBaTenbHbIX pecypcoB (PLIMOP) nampas-
JIEH Ha pachpOCTpaHEHUE FIEKTPOHHBIX 00Pa30BaTeIbHBIX PECYPCOB M CEPBUCOB ISl BCEX YPOBHEM
U CTymneHel oOpa3oBaHusl.

http://fcior.edu.ru

«PEHIY OI'9» - o6pa3oBaTe/ibHBIH MOPTAJ /Il IOATOTOBKH K 3k3aMeHaM. (OOyuatomas cuc-
tema Jmutpus ['ymunna).

https://oge.sdamgia.ru

IopTan nHPOPMALMOHHOM MOAJEPKKH MOHUTOPHHIA KayecTBa 00pa3oBaHUs, 37€Cb MOKHO
Haiti DenepanbHblil OaHK TECTOBBIX 3aJaHUI.

http://www.fipi.ru

OTKpBITHII 0aHK 321aHUI 10 MaTeMATHKe

http://www.mathgia.ru/

Pazinunblie MaTepuaJibl 11 NOATOTOBKH

www.allexlarin.ru



http://www.ctege.info/knigi-oge-gia-9-klass/
https://infourok.ru/go.html?href=http%3A%2F%2Finfourok.ru%2Fsite%2Fgo%3Fhref%3Dhttp%253A%252F%252Fwww.alleng.ru%252F
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://oge.sdamgia.ru/
http://www.fipi.ru/
http://www.mathgia.ru/

Bupaeo-ypoxu no mareMatTuke

http://www.webmath.ru/

http://www.youtube.com/user/wanttoknowru kanain ¢ pasdbopamu Bcex 3alaHuit
http://www.pm298.ru/ cripaBOYHUK MaTeMaTHUECKUX HOpMYIT
http://www.uztest.ru/abstracts/?idabstract=18 kBagpaTuuHast QyHKIHS: IPUMEPHI U 3aJ1a41 C Pellie-
HUSIMA

http://www.bymath.net/ snemenTapuas maremarnka

http://dvoika.net/ nexuum

http://www.slideboom.com/people/lIsvirina mpe3eHTanuu Mo TeMam
http://www.ph4s.ru/book_ab_mat_zad.html xkauru mo Bcem npeameTam
http://www.mathnet.spb.ru/texts.htm meroandeckue matepuasbt



https://infourok.ru/go.html?href=http%3A%2F%2Fwww.webmath.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.youtube.com%2Fuser%2Fwanttoknowru
https://infourok.ru/go.html?href=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.pm298.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.uztest.ru%2Fabstracts%2F%3Fidabstract%3D18
https://infourok.ru/go.html?href=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.bymath.net%2F
https://infourok.ru/go.html?href=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fdvoika.net%2F
https://infourok.ru/go.html?href=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.slideboom.com%2Fpeople%2Flsvirina
https://infourok.ru/go.html?href=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.ph4s.ru%2Fbook_ab_mat_zad.html
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.mathnet.spb.ru%2Ftexts.htm

Annctos

v Zs AR CyJiTaHos
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