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NudopmanuoHHas kapra
AOMOJHUTEIbHOH 0011e00pa3oBaTe/ibHOI 001Iepa3BUBaKOLIeii IPOrPaMMbI
«AHTeseKkTyaabHbIi Onumn. MaTteMaTuka»

Ne XapakTepucruka \ Conep:kanue
1 | Uudopmaruss o0 JONOTHUTETHHONH 00IIe00pa3oBaTeIbHON 00Iepa3BUBAIOIICH
rporpaMMe 1 00 e€ aBTOpe-COCTaBUTEIE:
11| Oobpa3oBarenapHas 001aCTh Maremaruka
1.2 | Hanpanenue oOpa3oBatenb- | JlonmonHurenbHoe 00pa3oBaHHE €CTECTBEHHOHAYY-
HOM IeATEIbHOCTH HOW HAIPABJIEHHOCTHU
1.3 Ha3BaHue nporpaMmsl «MuTennexryanbHblii Onumn. MaTeMaTHka
1.4 | ®dopma ocBoeHus mporpammbl | O4HO-3a04HAs C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00-
pa30BaTeNbHBIX TEXHOJIOTUN U 3JIEKTPOHHOTO 00Y-
YeHUSI
15 ABTOpPBI-COCTaBUTENH MPO- borpanosa Omia BukropoBHa, METOIUCT OTICICHUS
rpaMMBbl MaT€MaTUuKn
1.6 | Ilenesas ayauropus u cpoku | OOyuaromuecs 5-11 xnmaccos B Boszpacte ot 10 g0 18
peau3ayy IporpaMMbI net. Cpok peanuzanuu — 1 roj, B 00bEMe 72 Jaca.
2 | XapakTepHbIe YepThI ITpoliecca 00yUCHHUS:
2.1 ens 00yuenus Yriy0OneHue u paciiipeHne y 00yJaronuxcst 3HaHu |
110 MaTeMaTUKe Ha OCHOBE BBINOJHEHUS Pa3BUBAIO-
mMX paboT W MOCEIIEeHHsI KOHCYJIbTAli B TEYCHUE
y4eOHOro rojia
2.2 3agaun 00ydeHMsI Obpazosamenvhule:

dopmMHUpOBaHUE NPEACTABIEHUS O MAaTEMaTUKeE, Kak
OOLIEKYJIbTYPHON 1LIEHHOCTH W BO3MOKHOCTH HC-
II0JIb30BAHNS MATEMATUYECKUX 3HAHUM B pas3iny-
HBIX cepax IeATeIbHOCTH YEJI0BEKa;

3HAKOMCTBO C OCHOBHBIMHU pa3jielaMM  MaTeMaTH-
ku (ayireOpa, reoMeTpusi, TEOpUs YUCeNl U KOMOWHa-
TOpUKA) ¥ YrIyOJieHHWe 3HAHUI 10 THM HarpasJe-
HUSIM;

OOyuenue noucky mHGoOpMalUu MO MaTeMaTHKe,
OLICHUBAHUIO €€ JIOCTOBEPHOCTH.
Bocnumamenvnvie:
dopmupoBaHue TPYyI0Jt00us, 11€JIeYCTPEMIEHHOCTH,
yIOpPCTBa, HAaCTOWYMBOCTU B JOCTHKEHUHM IOCTAB-
JICHHOM 1IeNH;

Bocnutanne u4yBcTBa OTBETCTBEHHOCTH 3a IpUMeE-
HEHHE MTOJTYYEHHbIX 3HAHUN U YMEHUH.
Pazeusarowue:

dopMUpOBaHUE YMEHHUS CAMOCTOSITENIbHO PUMEHSTh
NpUOOpETEHHBIE 3HAHMS,

Coznanue ycnoBHi sl camMoompeseneHus odyda-
IOLIMXCS B OTHOIIEHUH COOCTBEHHOW 00pa3oBaTellb-
HOM NEPCHEKTUBBI;

Pa3zButue y nereit MmareMaTHYecKoro oopasa MbIIII-

JICHUS: KPAaTKOCTH MAaTE€MaTU4ECKOW PEYH, yMEJIOTro
HCII0JIb30BAHUE CHUMBOJIMKH, IPABWJIBHOTO IpPHUMEHE-

HHUS MaTeMaTHYeCKOMH TCPMUHOJOI'MH, pallMOHAJIbHBIX
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Cc1oco0OB MBIILJICHUS.

2.3

Kpatkoe conepkanue
JeATeTbHOCTH

OOyueHue npeanosiaracT BBIOJIHEHHE 7 Pa3BUBAIO-
X paboT B TeUEeHUE YU4EeOHOTO TO/1a, MO3BOISIONIIX
HAyYUTHCSA BBINOJHATh HECTAHJIAPTHBIC M TBOpYE-
CKHe€ 3aJaHusd, a TaKKe HOATOTOBUTHCS K DK3aMeHaM
U TOCTYIUICHHIO B NMpoduiIbHbIe By3bl. PabOTHI co-
MIPOBOXKIAIOTCS METOAMYECKUMU PEKOMEHIALUSIMU
0 M3ydaeMbIM TeMaM. J[J1s1 3 (hEeKTUBHOTO YCBOCHUS
MaTepuaga MpeayCMOTPEHBI €KEMECSYHBIE TPYIIIO-
BbI€ KOHCYJIbTAIIMH (OYHBIC / TUCTAHIIUOHHBIC).

2.4

OcHOBHOM pe3yJbTar

OcHOBHBIM 00pa3oBaTelIbHBIM PE3YJIHTATOM IO MPO-
rpaMMe SIBJISIETCSI OBJaJIeHHe YYeHUKaMu 000OHIEH-
HBIMU CIIOCOOAMM JCHCTBUS C Y4E€OHBIM Marepua-
JIOM, TIO3BOJISIFOLIMMHU UM YCIIEHIIHO PellaTh 3aJaHUs
MOBBIICHHOM CJIIO)KHOCTH.

2.5

Bunel u popmbl uTOroBoit at-
TeCTalUul 00YyYarOIINXCS

UTOroBeIii KOHTPOJIb OCYIIECTBISIETCSA B (hopme
roJIoBO# pa3BuBarolieii padbotsl. [Tocne 3aBeprieHus
oOyuenust oOy4aroniemycs npucBauBaetcs Mroropas

OIICHKA I10 JIONIOJHUTEIIEHOH 00111e00pa3oBaTeIbHON
o011epa3BUBalOIIEH ITporpaMmme
«Murennexryansubiii Onumi. MaTtemartuka.»
(06B&M — 72 vaca). DTO BHYTPEHHSIS OLIEHKA
OCBOEHHUS IPOTPaMMbl: OHa ONpeAeIsIeTCs KaK
cpeaHee apupMETUYECKOE BCEX OTMETOK,
MOJTyYEHHBIX B Te€UeHHE yueOHoro roga. YToOsl
nonyuuth Mtoropyto ouenky u Ceprugukar o
MIPOXOXKICHHH TIPOTPAMMBI, 00yJarOIIHANCS TOJIKEH
BBITIOJIHUTH HE MEHEE TISITH Pa3BUBAIOIINX PadoT.

XapakTepHbIE YEPTHI ITPOIECCa

BOCIIMTAHU.

Ilenp BocmuTaHus

ConeiicTBUE pa3BUTHIO BBICOKOHPABCTBEHHOM, TBOP-
YECKOH, CaMOCTOSTEIbHOM JIMYHOCTH, CIIOCOOHOMH
aJalTUPOBATHCA B COBPEMEHHOM MHUPE U IPUMEHSThH
MOJIYYECHHBIE 3HAHUS HA NIPAKTUKE

3.2

3ama4u BOCITUTAHUS

OcBoeHHe yMEHMH B 00JACTH Li€Jenojaranus, Iia-
HUPOBaHMS U pe(IEKCHH, YKPEIUIEHUs BHYTpEHHEH
JVCIIATUTAHBIL.

dopMupoBaHUE TO3HABATENbHBIX HHTEPECOB B
pPa3HBIX 00JIACTSX 3HAHWS, MPEACTABICHUN O COBpe-
MEHHON Hay4HOW KapTHHE MHpPa, JOCTHKEHHSX pOC-
CUHCKOW M MAPOBOM HAYKH

[TpuoOperenue ymeHus oOIIaTbess MEXAYy COOOU
U C IPYTUMH OKPY>KAIOIIMMH JIFOJIbMH, CIIBIIIATh WX,

T'paMOTHO 1 JOXOAYUBO JOHOCHTH CBOKO MBICJIb.

3.3

KpaTKoe COIACPKAHUC
ACATCIIbHOCTHU

BocnuTtarenbHblil TPOIECC OCYLIECTBISIETCA B Opra-
HU3allUU JOTMOJIHUTEIBHOTO 00pa30BaHUs, a TAKKE B
JPYIUX OpPraHU3alMsAX Ha BBIE3AHBIX MEPOIPUATHIX.

3.4

OcHOBHOM pe3yJibTar

CdopmupoBaHbl OCHOBBI CAMOIUCIUILINHBI M MOTH-

Ballks K 00YYeHHIO, U MOJYYEHHUH pe3ysbTara




3.5 AHain3 BoOCOATATEIbHOMN AHanu3 pe3yJbTaTUBHOCTU MIPOBOJIUTCS B MPOIECCE

NEATETBHOCTH MeJarornyeckoro HaMIoACHUs U MPeyCMaTpUBAET

MOJTyYEHHUE arperupOBaHHBIX YCPEIHEHHBIX U aHO-
HUMHBIX JIaHHBIX 10 TPyIIe

. HOACHUTEJIBHAS 3AIINCKA

[Iporpamma paspaborana B 2026 romy Ha OCHOBE COBPEMEHHBIX
JTOKYMEHTOB! M MMEET €CTECTBEHHOHAYYHYI0 HAPABICHHOCTb.

AxkmyanbHocme:

Marematuka  sBisieTcss  (GyHAAMEHTAbHOM  0O0IIeo0Opa3oBaTeIbHOM
JUCHUTUIMHOM CO  CJIOKMBIIMMCS YCTOMYMBBIM  COJIEp)KaHUEM U OOLIUMU
TpeOOBaHUSIMU K  TOJATOTOBKE  Yy4alIuxcs. AKTYaJbHOCTh  IIPOrPaMMBbI
OTIPEJIEIISIETCS] COACHCTBUEM K TOBBIINICHUIO MOTUBAIIMM OOYyUYEHUIO MAaTEMaTHKH,
CTpPEMJICHUEM pPa3BUBATh UHTEIUIEKTYyaJIbHbIE BO3MOXKHOCTH YUYalUXCHI.

B03MOXHOCTh TIPOJIEMOHCTPUPOBATHL CBOM 3HAHUS B 00JacCTH MaTeMaTHKU
IIKOJBHUKU PEAJM3YIOT 3a CYET y4yacTUs B pa3HOOOpa3HBIX KOHKypcaX, B TOM
yuciie U BO Bcepoccuiickoil oauMmnuaze IIKOJbHUKOB MO MaTeMaTtuke. Jlimd
OoOyyYaroImmxcsl, KeJalolUX TMOCTYNUTh B MNPOQUIbHBIC BBICHINE Y4YeOHBIE
3aBEJICHUS, yYacTUE€ B TaKUX OJUMIHAAaX OSTO HE TOJBKO BO3MOXHOCTh
MPOJIEMOHCTPUPOBATh CBOM 3HAHMS M HABBIKA, HO M BO3MOXHOCTH IOJYYUTH
JOTIOJTHUTENbHBIC Oaulbl MPU TMOCTYIUIGHUH B TPOQUIbHBIC BBICIINE Y4YEOHbBIC
3aBEJICHUS.

DenepansHBIM 3aK0HOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanmmy;
Konuenmueit pa3BuTHs HomomHUTENFHOTO 00pazoBanus aereit 10 2030 roxa, yrBepka€HHON pacnopsbkeHneM [IpaBu-
tenbcTBa Poccmiickoit @enepannu ot 31.03.2022 Ne 678-p;

Crparerueii Bocutanus B Poccuiickoit @enepannu Ha nepuon 1o 2030 rona, yTBep)IE€HHON pacmopsbkenueM [lpa-
BuTenbeTBa Poccniickoit @eneparym ot 11.09.2024 Ne 2501-p;

Ipukasom MunucrepcTBa npocsenienus Poceuniickoir @eneparn ot 27.07.2022 Ne 629 «O6 yTBepiKIeHUH TOPsAKa
OpraHM3alUK U OCYIIECTBICHHST 00pa30BaTeIbHOI A TeIEHOCTH 0 JOMOIHUTENBHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam»;

I[Tpuka3 MunucrepcTBa npocemenust Poccuiickoit ®eneparmu ot 13.03.2019 Ne 114 «O06 yTBepikaeHUH OKa3aTenel,
XapakTepHU3yOUIMX O0IINe KPUTEPHH OLIEHKH KauecTBa YCIIOBUI OCYIIECTBICHUS 00pa30BaTeIbHON NEATeIbHOCTH OpPraHU3alH-
SIMH, OCYIIECTBIAIOMNMH 00pa30BaTeNIbHYIO AESATEIFHOCTh II0 OCHOBHEIM 00IIe00pa3oBaTeNbHBIM IIpoTrpaMMamM, 00pa3oBaTemb-
HBIM TIPOTpaMMaM CPEITHETo Mpo(ecCHOHATEHOTO 00pa30BaHMs, OCHOBHBIM IPOrpaMMaM IPOGEeCCHOHAIBHOTO 00ydeHHs, J10-
MOJTHUTEIHHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMaM»;

INocranosnennem ['maBHOTO TOCcyaapcTBEHHOro caHUTapHOTO Bpada Poccuiickoit @enepannu ot 28.09.2020 Ne 28 «O6
yrBepxaennn npasui CIT 2.4.3648-20 «CaHuUTapHO-3ITHIEMHONIOTHYECKIE TPeOOBaHUs K OPraHU3alUK BOCIHUTAHUS U 00yde-
HUS, OT/IbIXA U O3JI0POBJICHUS JIETEN M MOJIOJICKIY;

[TuceMo MunucrepcTBa 00pazoBaHus 1 Hayku Poccuiickoit deneparuu ot 18.11.2015 Ne 09-3242 «O nanpasneHuu
nHbOpManum» U MeTomuueckue peKOMEHAIUH 110 TPOSKTHPOBAHHIO JIOTIOHUTEIbHBIX 00IIepa3BUBAIOLIMX POrpamMM (BKITIO-
4asi pa3HOYPOBHEBEIE IPOTPAMMBI).

IMucemo MunucTepeTBa npocsemmenns Poccuiickoit deneparmu ot 29.09.2023 Ne AB-3935/06 «O meroaudeckux pe-
KOMEHJAIIAX» U MeToaudeckie peKoMeHauy 1o (JopMHUPOBAHUIO MEXAHI3MOB OOHOBIICHHUS COZICP)KAHMS, METOJIOB U TEXHO-
JoTHit 00ydeHNs B CHCTEME JONOTHUTENFHOTO 00pa3oBaHus AeTel, HalpaBIeHHBIX HA MOBBIIICHHE Ka4eCTBA JOIOIHUTEIHFHOTO
o0pa3oBaHus IeTei, B TOM YHCIIe BKIIOYSHHE KOMIIOHEHTOB, o0ecrednBaronux GopmMupoBanue GyHKINOHATBHONH TPAMOTHOCTH
151 KOMHeTCHTHOCTCﬁ, CBA3aHHBIX C ODMOIIMOHAJIbHBIM, (1)”3PILICCKPIM, UHTCJUICKTYaJIbHBIM, NYXOBHBIM Pa3BUTUEM 4€JIOBEKaA, 3Ha-
YUMBIX A7 BXOxKAeHHs Poccuiickoii denepanuu B 4UCIO JECATH BEAYLIMX CTPAaH MHUpA 1O Ka4ecTBY oOIiero oopa3oBaHus, s
peanu3anuy IPHOPUTETHBIX HAIPABIEHHN HAYyYHO-TEXHOIOTHYECKOTO U KyJIbTYPHOTO Pa3BUTHUSI CTPAHBI.

YcraBoM YupexneHus.



Ileoazozuueckan yenecooopasnocmp:

MHororpanHoe pa3BUTHE JHUYHOCTH HAWIYUYIINM O00pa3oM peanu3yercs
UMEHHO B JIOMOJHUTENHbHOM oOpazoBanuu. [Ipu peanuzanuu naHHON MpOrpamMmbl
J€TH,  JKEJalolue  MOJY4YWUTh  JOINOJHHUTEIIbHOE  oOpa3oBaHue  (CBEpX
OTIPE/IENSIEMOT0 TOCYAaPCTBEHHBIM O0Pa30BATENbHBIM CTaHAAPTOM IIKOJIBHOTO),
MOTYT cJenath 3To B ¢opMe 3ao4uHOro oOyueHus. llporpamma HaieneHa Ha
MOJIyYEHHUE JIOMOJHUTENBHBIX K MOJYYEHHBIM JAETbMU B 0a30BOM KOMIIOHEHTE B
IIKOJIE 3HAaHUH, HAa IIOMOILb B pAHHEM CaMOOIPE/IEIIEHNH, Ha pealnu3anuio ceds, Ha
OCO3HaHHBIM BBIOOpP IIKOJIBHUKAMHU HAIpaBJIEHUs CBOero obpasoBanus. Jletu
MOTYT YJOBJETBOPATh WHIUBUAYaJIbHbIE MOTPEOHOCTH, pa3BUBATh TBOPUECKUN
NOTEHLUAN, aJalTUPOBaThCSI B COBPEMEHHOM OOLIECTBE M MMEIOT BO3MOXKHOCTh
MOJIHOLIEHHOM OpraHu3anny cBOOOAHOIO BPEMEHH.

Ilenesan ayoumopus npozpammoi:

[Iporpamma npegHazHayeHa st ooyvarounuxcest 5-11 kiiaccoB B Bo3pacte OT
10 mo 18 7mer, 3aMHTEpPECOBAHHBIX B YIIIyOJICHHOM H3yuye€HHWU MarteMmatuku. [Ipu
3aUMCICHUU MPUOPUTET OTAAETCS MOOENAUTENsIM U Mpu3epaM 00JACTHOTO
KoHKypca «IOHBII 3HaTOK MareMaTtukw» (5-8 Kiaccbl) M BCEPOCCUHCKOU
OJUMIIHNA/IBI IIKOJBHUKOB MO Maremartuke (8-11 kmacchl) M Apyrux MpeaMETHBIX
KOHKYPCOB M OOYyYaroIIMMCSl YCIEIIHO OKOHYMBIIMM OOy4Y€HHE MO IMporpamme
2025-2026 rona.

Memoouueckue ycinoeus peaiu3ayuu npozpammol:

B ocHoBe mporpaMMsl JIEKUT CUCTEMHO-AESTENIbHOCTHBIN MOIX0/I, KOTOPBIN
obecnieunBaeT (POPMUPOBAHUE TOTOBHOCTH K CaMOpPA3BUTHIO U HEIPEPHIBHOMY
oOpazoBanuio. JlocTuykeHue NPEIMETHBIX, JUYHOCTHBIX M METalpeIMETHBIX
pE3yIbTaTOB OCYIIECTBIISIECTCS onarogaps VHIMBUIYaIbHOMY u
muddepeHnupoBaHHOMY T0JIX0/1aM B oOy4denuu. JuddepenimrpoBantbiii moaxomn
peanusyercsi uepe3 BO3MOXKHOCTh BbIOOpa OOydYarIIUMMCS  COOCTBEHHOMU
00pa30BaTeNbHON TPACKTOPUM H3Y4YEHHUS Kypca 3a CUET HAJIM4YUsA HECKOJbKHX
BApUMAHTOB Pa3HOYPOBHEBBIX 3a7aHui. Ha 3aHATHSAX MCHOJB3YIOTCS CIEAYIOIIUE
METOJIbI: CJIOBECHBIE (paccka3, OOBSICHEHHE, COCTaBJIEHHWE KOHCIEKTa, TaOJuII,
CXEM), HarjsiaHble (WJUTFOCTPALMM, JAEMOHCTpalusl), NpakTU4YecKue (perieHue
3a7a4).

O0vém u cpok peanuzayuu npozpamMmol:
KonuuecTBo 4acoB, 3aTpayeHHbIX Ha pealu3aliio IporpaMMbl, COCTABIISET
72 yaca Ha Kaxablid MOTyJib. CpOK peanu3anuu nporpaMmmsl 1 rog.

Dopma u pericum 3aHamui:

[To mporpamme mnpemycMOTpeHa O4YHO-3a04YHas QopmMa OpraHU3AIHUH
00pa3oBaTEILHOIO MpoIecca ¢ MPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH, YTO
MO3BOJISICT JETSM BBITIOJHATH 3aJlaHusl B CBOOOJHOE BpEMs, CaMHM BBIOUpATH
BpeMsl U TPOJOKUTEIBHOCTh CBOMX 3aHATHH. B ouHoil popme mpoBoasTcs
IPYNIOBBIE KOHCYJIBTAllUM, II0CJIE KOTOPBIX MPEAYCMAaTPUBACTCS BBIIIOJIHEHUE
pa3BuBaIux padbor. Beero mpeaycMoTpeHo 7 paboT B Te€UeHHE Y4e€OHOrO Toja.



VYcraHaBnMBalOTCA  CPOKM  Cclauyud  Kaxjaod  pabotel. Bce  mkonbHUKH
o0OecreunBalOTCS  TEKCTaMH  3aJaHU W METOAMYECKUMH  MaTepuajlamu,
BBICBUIAEMBIMU MO JJICKTPOHHOW WM OymaxxHoW moute. [IpumepHast cTpyKTypa
OOIIEero KOJMYECTBa BPEMEHH, MPEATOI0KHUTEIFHO 3aTPaYMBAEMOT0 Ha OCBOCHHUE
nporpamMmel - oOydaromumucs, cienyromas: 80% BpeMeHH MNPUXOIUTCA Ha
CaMOCTOATENFHYI0  TPOpPAa0O0TKYy  y4eOHO-METOMWYECKHX  MaTepHaJioB |
BBIIIOJTHCHUE 3aJaHUM, OlleHMBaeMbIXx MeTogucTtoMm; 20% - OTBOOWUTCA Ha
MIPOBEICHUE TEMAaTUYECKUX KOHCyJbTanui. KonnuecTBo oOyuaromuxcsi B Kiacce
BAPUATHBHO M 3aBUCUT OT KOJIMYECTBA JKEJIAIOIIUX MOJYYUTh JOMOJHUTEIBHOE
oOpa3zoBaHue

Il. OBYYEHHUE
Ienw:

VYrnyOneHue U pacliupeHue y oOydaroluxcsi 3HAHUW MO MaTeMaTHUKE Ha
OCHOBE BBIINOJHEHUS PA3BUBAOIIMX PaOOT M MOCEUIEHUS] KOHCYJIbTAIIUI B T€UEHUE
y4eOHOTr0 ToJa.

3aoauu:
Obpasosamenvuble 3a0a4u.
— @opMUpOBaHUE MPEACTABICHUS O MAaTEMATHKE, KaK OOIEKYIbTYPHON IEHHOCTH
U BO3MOXXHOCTH HCIIOJIb30BaHUSI MATEeMAaTHUYECKUX 3HAHUU B PA3IMYHBIX cepax
NEATEIbHOCTH YEJIOBEKa,;
— 3HAKOMCTBO C OCHOBHBIMM pa3JelaMl MaTeMaTHKu (anredpa, reoMeTpusi, Teo-
pus yKcesl 1 KOMOMHATOpUKA) U YIIIyOJIeHWE 3HAaHUM MO 3TUM HaIpaBJICHUM;
— OOyueHre TOMCKY HWH(MOpMAUMU IO MaTeMaTHKe, OLICHUBAaHUIO €€
JIOCTOBEPHOCTH.

Bocnumamenvuvie 3a0auu:
— @opMuUpOBaHUE TPYIOIIO0US, 11€JIEYCTPEMICHHOCTH, YIIOPCTBA, HACTOWYMBOCTH
B JJOCTHKEHHUH TTOCTABJIECHHOM LIEIIH;
— Bocniutanne 4uyBCTBa OTBETCTBEHHOCTH 3a MPUMEHEHHE MOJTYYEHHBIX 3HAHUU U
YMEHHU

Pazeusarowue 3adauu:
— @opMUPOBAHNE YMEHHUS CAMOCTOSITEIbHO PUMEHSTH MPUOOPETECHHbIE 3HAHUS;
— Co3nianue ycnoBuil Al caMooIpeeNieHUs] 00ydYaroluXxcsi B OTHOIIEHUU COO-
CTBEHHOI 00pa30BaTeIbLHON MEPCIICKTUBEI;
— Pazgutue y gerell maTemMaTH4ecKOro oOpa3a MBIIUICHUS: KPaTKOCTH
MaTEMaTUYECKOM peyYd, YMEJOro HCIOJIb30BAaHUE CHUMBOJIMKH, MPABUIBLHOTO
NPUMEHEHUsI MAaTeMaTHUYeCKOW TEPMHUHOJIOTHH, palMOHAJIBHBIX  CIIOCOOOB
MBIIICHUS

Cooepoicanue npozpammel.

B kaxmoMm kiacce colepkaHHE IMPOrpaMMbl IO MaTEMaTHKE COCTOUT W3
BOIIPOCOB, H3y4YaeMbIX B MIKOJIBHOM Kypc€ MaTeMaTHK{ JaHHOTO KJlacca,
MOBTOPEHUS MaTepuraja IpeIbIyuX JeT (IprudeM YPOBEHb CIIOKHOCTH OT KJlacca
K KJIacCy 3HAYUTEIBHO TOBBIMIACTCSA), a TAKXKE JOMOJHUTEIHHBIX BOIPOCOB,
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KOTOpbIE OYE€Hb MaJ0 OCBEILIEHBI B y4eOHMKaX IIKOJBHOTO Kypca MM COBCEM HE
PacCMOTPEHBI, XOTSI MPEACTABIAIOT OCOOBI MHTEPEC, M PACCMOTPEHUE KOTOPBIX
HE BBIXOJWUT 32 MPEACNbl 3JIEMEHTAPHOM MATEMAaTHUKW, a I03TOMY BIIOJIHE
JIOCTYITHBI YYaIIAMCHL.

Marepuan pacnpeneneH no OCHOBHBIM COJEPKATEIbHBIM JIMHHUSIM Kypca
MareMatuku. [IpoxoxaeHne Kaxaoh HOBOM TEOPETUUYECKOM TEMBI IMPEIOIaracT
MOCTOSTHHOE TOBTOPEHUE MPOUJCHHBIX TEM, OOpalleHue K KOTOPBhIM JAUKTYET
MPAKTHKA.

Mooyab 1. «Mamemamuka oasa 5 Knaccay

Llenv moOyns: BHISBIICHHE W PA3BUTHUE Y YUaIlUXCA MHTEpPECa K MaTeMaTHUKe,
dbopMUpOBAaHUE OCHOB MATEMaTUYECKOW KYJIbTYphbl, Pa3BUTHE JIOTHYECKOTO
MBIIIUICHUS, (OPMUPOBAHHE MOTHBAIIMM K  CHCTEMATHYECKUM  3aHATHAM
MaTEeMaTHKOM.

3aoauu mooyn:

OCHOBHOM Kypc€ MaTe€MaTWKH 3HAaHUW U yMEHUM, OOy4eHHe METOJaM U IpuemMam
pElIeHus 3a]1a4, BBIXOSIINX 32 pAMKH IIKOJIBHOTO Kypca, (POpPMUPOBAHUE YMEHUN
CTPOUTH JIOTMYECKH BEPHBIE PACCYXKICHUS, BBIACIATH CYyTh 3a/a4d, IPUMEHSTH
HAKOIUICHHBIN OIBIT IIPH NOMCKE PEIICHHS] HOBOM 3a]1a4y;

HAaCTOMYUBOCTH, BHUMATEIBbHOCTH, AUCUUIUIMHUPOBAHHOCTH U JAPYIHX KadyecTB
JIMYHOCTH Y€pe3 PEIICHUE 3a1ay;

oOyyaromuxcs, MO3HABAaTEJIbHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUH,
MHTEpeca K U3yYEHUIO MATEMATHKHU.

M Tema 3anamus Cooepoicanue

n/n
MartemaTH4eCKUEe  BBIPDAKEHHSA,  3alUCh, YTEHHE U
COCTaBJICHUE BBIPA)KCHUIN. 3HAYECHHUE BBIPAYKCHHUS.
Marematuueckue monenu. llepeBon ycioBus 3aaauu Ha

1 Mamemamuueckuii | MaTeMaTHUeCKUi  s3bIK. PaboTa ¢ MareMaTHYeCKUMHU

SA3bIK MojaensmMu. Meton po6 u omubok. MeTo nepedopa.

SA3pik m joruka. Bricka3piBaHMS, OOIIME YTBEPIKICHUS.
Xots Obl «omuH». O ToKa3aTenbCcTBE OOLIUX YTBEPKJICHUH,
BBeJeHHE 0003HAUCHUH.

Jluaun. Pa3HooOpaszueiii mup nuHui. Ilpsamas. Yactu
npsimoit. Jlomanas. JlninHa auHuKA. OKpYKHOCTb.
I'eomerpuueckue urypsl. Kak 0003HauaoT U CpaBHHUBAIOT
T'eomempuueckue
2 UL 4 mend yrabel.  M3MepeHne yrioB. YTl W MHOTOYTOJIBHUKH.
OuccekTpuca yria. TPEyroJbHUKM W HMX BuUAbl. [lnomanb
TpeyronbHuka. IlpamoyroneHuku. PaBeHcTBO  duryp.
[1no1maab NpsAMOyrojabHUKa. ENMHUIEI IUTOIIAAH.

3 | Koncmpyxmuensie | 3aladyi Ha MOCTPOCHHE MpuUMepa. 3a/layd Ha MepesIMBaHMSL.
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3a0ayu 3ajauM Ha B3BEUIMBAHUA. 3aJaud Ha INEpEnpaBbl HU
pa3be3ibl. 3a1a4n Ha PACIONIOKEHHS.

3amaum, pemlaeMble TaOJWYHBIM crocoOoM. TypHHpHBIE

Jlocuueckue
4 sadau 3a/aud. 3ajayu O JTryHaX. 3aJayu, pelriaeMble ¢ MOMOIIbIO
Kpyros Jiiepa.
5 Yeémnocmo UepenoBanue. Pazonenne Ha mapbl. Y€THOCTh M HEYETHOCTD.
OcHOBHBIE  MOHATHA  KOMOMHATOpuku.  Pasnuunbie
KOMOHMHAIINH u3 Tpex AJIEMEHTOB. [IpaBuia

KOMOHMHATOPHOIO  CJIOKEHUS U yMHOXeHus. TaOnuua
Kombunamopuxa. | BApHaHTOB M IIPABUIIO IIPOU3BEICHHUSL.

6 I'pagher OcHoBHbIe MOHATUSA Teopuu TpadoB. CTeNeHb BEPILIHHBI.
[Tonnerii Tpad M ero cpoiicTBa. DHIEPOB MyTh, SUIEPOB
uuki.  CesizHble  BepHIMHBL. KOMIIOHEHTBHI  CBA3HOCTH.
3amauu, peraemMpie ¢ MOMOIIBIO rpadoB.

7 3anumamenvuan | Hectanmaptasle 3a1auu. [OauMnuaasbie 3a1a4H. |

mamemamurxa Jloruueckue 3aJa4H.

P€3yﬂbmambl 0CB80€HUA Modyﬂ;z:

PGBYJIBTaTaMI/I OCBOCHHA  MOAYJII  BBICTYIIACT  ITOBBIICHHUC  YPOBHA
MaTCMaTHICCKHUX 3HaHHﬁ, Pa3BUTHC JIOTUYECKOM KYJIBTYPHI, OCBOCHHC
AOIIOJIHUTCIIbHBIX, BBIXOIAMIUMX 34 PAMKHU INKOJBHOI'O KypCa MaTCMATUKU, 3HAHUU.
PGBYHBT&TBI IMKOJBbHUKOB OLICHUBAIOTCA 110 MATHOAJUIBHOM CUCTEME.

Mooyab 2. «Mamemamuka 011 6 Kraccay

Lenvb mooynsi: BHIABIICHUE W Pa3BUTHE Y YUAIIMXCS MHTEpeca K MaTeMaTHKE,
(GbopMUpPOBaHHE OCHOB MAaTEMaTHYEeCKOW KYJIbTYPhI, pPa3BUTHE JIOTHUYECKOIO
MBIIUICHHUS, (OPMUPOBAHHWE MOTHBAIIMM K CHCTEMATHYCCKMM  3aHATHAM
MaTEeMaTHKOM.

3aoauu mooyns:

OCHOBHOM KypC€ MaTe€MaTWKH 3HAaHUW U yMEHUH, OOy4eHHE METOJaM U MpueMam
pEIIeHHs 3a7a4, BBIXOSIINX 32 PAMKH IIKOJIBHOTO Kypca, GOpMUPOBAHUE YMEHUM
CTPOUTH JIOTUYECKU BEPHBIE PACCYXKIACHUS, BBIACIATH CYTh 3a1a4yd, IPUMEHSTH
HAKOIUJICHHBIN OIBIT IPU TOMCKE PELICHHS] HOBOW 3a1a4H;

HACTOMYMBOCTH, BHHUMATEIbHOCTH, NUCUUIUIMHUPOBAHHOCTA W APYTUX KayeCTB
JIMYHOCTHU YE€PE3 PEUICHUE 3a/1a4;

oOyyJarommxcsi, TO3HABaTEILHON AaKTUBHOCTH, HCCJIEIOBATEILCKUX YMEHUH,
MHTEpPECA K U3YUCHUIO MAaTEMaTHKHU.

No
Tema 3anamusn Cooeporcanue
n/n
1 Banumamenvuas | Hectranmaprtaelie 3aauun. [OnuMnuagHblie 3aa4u. |
mamemamuxa | Jloruyeckue 3agaum.
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JIBe nepecekatoniyecs NpsMble, MapauieIbHbIe PSMBIE.
[TocTpoenue napaieabHbIX U NEPIEHIUKYISIPHBIX PSIMBIX.
Paccrosnue. B3anmuoe pacnonoxeHue npsiMon U
OKPY’>KHOCTH, IBYX OKpYXHOCTEH. @OPMYJIbl JJINHBI

OKpY>KHOCTH U tomaau kpyra. [lap.
5 Hauana

OceBas cumMetpusi. Ock cumMmeTpun Gurypsl. L{eHTpanbHas
eeomempuu P pHit GHTYp P

CUMMETpUs. 3epKallbHasi CHMMETPUSI.

[TocTpoenue TpeyroabHUKOB. CyMMa yIiiOB TPEyTOJIbHUKA.
[Tapamnenorpamm. [Inomanu. [IpaBunbsHbIE
MHOTOYTOJIbHUKU. O0BbeMbl. O0BbeM NPIMOYTOIHHOTO
napaJuiesienuIea.

Pemenune komOnHaTopHbIX 3a1a4. [lepecTaHOBKH,
3 Kombunamopuxa | Pa3MEIIEHHs, COYETaHHU C IOBTOPEHUAMH U 0e3
ITOBTOPEHUM.

Haxoxnenue npobu ot uncia. HaxoxaeHue yncia 1no ero
npodbu. HaxoxzaeHue uncia 1o ero mpoLeHTaMm.
IIponopyus. Haxosx1eHre MpOoeHTHOIO OTHOIICHUS ABYX YUCE.
IIpoyenmoi [Tponopuusa. OcHoBHOE cBolicTBO nponopunu. ITonstue o
npsMoil 1 00paTHOM MPONOPLHUOHATEHOCTSAX BEINYHH.
Kpyrosas nuarpamma.

Jlenutenu v KpaTHBIE HATYpaJIbHOTO yKcia. O0mui
nexutenb. Obmee kparHoe. [Ipu3Haku neaumocTy Ha 2, 3,4,
5 Henumocms 5,6,9, 11. [IpocTeie 1 cocTaBHbIE yncna. PaznoxeHue
HaTypaJbHOI'O YKCiia Ha MPOCThIE MHOKUTENH. JleneHue ¢

OCTaTKOM.

[TonoxurenpHbIE M OTPULIATEIIBHBIC YUCIIA.
IIpoTuBOnoIOKHBIE ynciia. MOysIp Yucia U ero
reoMeTpuueckuil cmpici. CpaBHeHue yucedn. Llensie yncna.
Lenvie u ITonsiTHE O pallMOHAIIBHOM YHCIIE.

6 payuonanvhuvie | CIIOKEHUE, BBIMUTAHUE, YMHOXKEHUE U JICTICHUE

yucna MIOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCET.

N300paxxenue uncen Ha npsmoil. Koopannarta Toukw.
IIpssMoyTOIBHAsA CHCTEMA KOOPAMHAT HA INIOCKOCTH,
abcuucca u opauHaTa Touku. [IpumMepsl rpadukos.

[Tpocreiinme npeoOpa3oBaHus BEIPAKEHNUN: PACKPBITHE
Pewenue

5 CKOOOK, TPUBECHHE MOJOOHBIX ClIaraeMbiX. Perenue
7 VpasHeHU

JIMHEUHBIX YpaBHEHUM. [IpuMepsl perieHns TeEKCTOBBIX

3a/1a4 ¢ IOMOILBIO JIMHEHHBIX YPaBHEHUM.

Pesynomamur oceoenusi Mmooy
PesynpraTamMu OCBOEHMsS MOIYJs  BBICTYNAET INOBBILIEHUE YPOBHA
MAaTEeMaTU4YEeCKUX  3HAHWUW, pa3BUTUE  JIOTUYECKOM  KYJIbTYpbl, OCBOCHHUE
9




AOIOJHHUTCIIbHBIX, BBIXOOAIINX 34 paMKHU HIKOJBbHOTO KypCa MaTCMAaTUKU, 3HAHMU.
PGSYJ'H)TEITLI IMKOJBbHHUKOB OIICHUBAIOTCA I10 IITHOAJIBHOM CHCTEME.

Mooyne 3. «Mamemamuka ona [ Kiaccay

Llenv moOyna: pacmiipeHue W YIIIyOJICHHE MaTEeMaTHYCCKUX 3HAHUH U
YMEHHUM YYallluXcs, MPOSBIAIONIMX HHTEPEC K MaTEMaTHKE, IOBBIIICHHE WX
MaTeMaTUYECKOM M JIOTMYECKON KYJbTYphbl, TPOPOpUECHTAIUS U TOJTOTOBKA K
MOCTYIUICHHUIO B BYy3 U OOYYEHHIO B BBICIICH IITKOJIE.

3aoauu mooynsa:

OCHOBHOM Kypce MaTeMaTHKH 3HaHUW W YMEHHM, 00ydeHHe METoJilaM M MpHeMaM
pelieHust 3aj1a4, BEIXOSIINX 3a PaMKH IIIKOJIBHOTO Kypca, POpMUPOBaAaHNE YMEHHM
CTPOUTH JIOTUYECKH BEPHBIE PACCYXKICHUSA, BBIIACIATH CYTh 3aJadyd, MPUMEHSTH
HAKOIUJICHHBIN OIBIT MPU TOMCKE PEIICHUS] HOBOU 331a4HU;

HACTOMYMBOCTH, BHUMATEIBbHOCTH, NUCUUILUIMHUPOBAHHOCTA W APYTUX KadyeCTB
JMYHOCTH Y€pe3 PEIICHUE 3a/1aY;

oOyyYarommxcsi, TMO3HABATEILHON AKTUBHOCTU, MCCIECAOBATEIbCKUX YMEHUH,
MHTEPECA K U3YUYCHUIO MATEMAaTHKHU.

Ne
Tema 3anamusn Cooepicanue
n/n
. Sanumamenshas | Hecrapmaprasie 3axaun. [OmaMnuammbe sanaun.]  Jlorn-
Mamemamura | yeckye 3agaum.
Beeoenue & YucnoBbIie BRIPAKEHUS U BEIPAKEHUS C TICPEMCHHBIMHU.
2 ancebpy [Tpocreiimue npeoOpazoBaHus BEIPAKEHUN
MHOK€eCTBO TOUEK Ha KOOPAMHATHOM IIOCKOCTH. YHCIIOBBIE
bynkiuu. CriocoOsl 3aaanust PyHkimu. O01acTh
ornpezeneHus u o0nacTb 3HaueHu Gpynkuuu. ['padux
Koopounamel u ¢byskiun. Oyuknus Yy = kx +b  u e€ rpaduxk.
3 = e = x2 =x3
epagpuru. Pynxyuu. ®Oynkius Y = kx u e€ rpaduk. dyHkmn y = X%, Y = X° 1 ux
rpacduku. [TocTpoenune rpaduKoB KyCOYHO-3aIaHHBIX
¢byukuuit. [locrpoenue rpadukoB GyHKIUMN, CBI3aHHBIX C
moayiem. Oyukiun Y = [X], y = {x}
Cmenens [TpousBeneHre U YaCTHOE CTENIEHEH ¢ HATYPabHBIM
4 ¢ namypanvnuiv | HOKazateneM. CTEIeHb CTENCHN, IPOU3BEICHHS, U JPOOH.
nokaszameinem
u eé ceolicmaa
Toeveonsii Beenenue B miianumeTputo. OCHOBHBIC ITOHATHS, aKCHOMBI,
pey OIIpeNIeIeHus1, TeOpeMbl. Touka, mpsiMasi, TNTIOCKOCTb,
5 U e20 demMeHmbl
OTPE30K, yroi, iyd. CMexXHbIC yIiibl. BepTUKalbHbIC YIIIbL.
buccektpuca yria. [TapamiensHbie IpsIMBbIE.
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IlepnennukyisipHbie npsmble. ['eomeTprudeckoe MecTo
TOYEK.

[IpsimoyronpHBIE, OCTPOYTOJIBHBIE U TYIIOYTOJIbHBIE
TpEyroibHUKU. BricoTa, Mennana,

Ouccekrpuca. PaBHoOegpeHHBIE 1 pABHOCTOPOHHME
TPEYTOJIbHUKH; CBOICTBA U IPU3HAKU PAaBHOOEAPEHHOTO
TpeyronbHuka. [Ipu3Haku paBeHCTBa TPEYTOJIBHUKOB.
HepasenctBo Tpeyronpauka. Cymma yriioB TpeyrojibHHUKA.
BHelmHue yrisl TpeyrojapHUKa. 3aBUCUMOCTb MEKIY
BEJIMYMHAMH CTOPOH M YIVIOB TPEYTOJIbHUKA.

OpHouneH,  MPOU3BEJACHUE  OJHOWICHOB,  MOJOOHBIE
OJTHOYJICHBI. MHOTOYJIEH, CYMMa U Pa3HOCTh MHOTOYJICHOB.
YMHOXEHHE MHOTOWICHa Ha OJHOYIEH, YMHOXCHHUE
MHOTOWIEHA Ha MHOTOWICH. {DOpMyJbl COKpaIIEHHOTO

Dopmynbl
. yMHOXeHUs. [loHSATHE O pa3ioKEeHWH MHOTOWICHA Ha
6 COKPAWEHHO20
MHOXKUTEIH. BbhIHECeHHe OO0IIero MHOMXHUTENS 3a CKOOKH.
VMHOMCEHUS]
Crnoco6 rpynnupoBku. PasnoxeHue MHOTOWIeHa Ha
MHOXKHUTEIM C  TOMOIIbIO  (OpMYyJ  COKpaIIEHHOIO
ymMHOXKeHus. KoMOuHUpOBaHHE pa3IUYHBIX MPUEMOB.
Anrebpandeckue ApoOH, COKpaIIeHHe Ipooeii.
VYpaBHEHHE C OJHUM HEU3BECTHBIM M €T0 KOPEHb, JIMHEHHOE
ypaBHeHue. PemieHue 3amad METOOOM  ypaBHEHH.
[Pemienne ypaBHeHUH, coepKaluX 3HaK MoayJsi. Pemienue
YpaBHEHUW C MapaMeTpaMu. YpaBHEHUE C  JIByMs
Jluneunvie IIEPEMEHHBIMU. PenieHne JNMHEHHOTO ypaBHEHUs B LEJbIX
7 VpasHeHus u ux | 4ucnax|.
cucmemol Cucrema ypaBHEHUU C JABYyMsl INEepEeMEHHBIMHU. PeleHue

CUCTEMBl  YpaBHEHMN TNE€PBOM  CTENEHU C  JIBYMs
HEM3BECTHBIMU CIIOCOOOM TOJACTAHOBKM M CIIOXKEHHUS,
rpaguuyeckuM  crmocoOoMm. Pemenwe 3amady MeTOJIOM
COCTABJICHUS] CUCTEM YPaBHECHHM.

Pezynomamur oceoenusn mooya:

Pe3ynbTaTaMu OCBOEHUS MOAYJS BBICTYNA€T IOBBIICHHE  YPOBHSA
MAaTEMATUYECKUX  3HAHWUW, PpAa3BUTHUE  JIOTUYECKOM  KYJIbTYPbl, OCBOCHHUE
JIOTIOJTHUTENBHBIX, BBIXO/SAIIMX 33 PAMKHU IIKOJIBHOTO Kypca MaTEMATUKU, 3HAHUM.
Pe3ynbTaThl MIKOJBHUKOB OLIEHUBAIOTCS IO MATHOATUIBHOM CUCTEME.

Mooynb 4. «Mamemamuka ona 8 knaccay

Llenv moOynsa: pacmupeHue W yriyOJeHHME MaTeMaTUYeCKUX 3HAHUU WU
YMEHUN ydamuxcs, MPOSBIIMIONIMX HWHTEPEC K MaTeMaTHKe, ITOBBIIICHUE WX
MaTEeMaTHYECKOW M JIOTHYECKOW KYyJNbTYphI, MPOGOPHECHTAMS W TOATOTOBKA K
MOCTYIIJICHUIO B BY3 M OOYYEHHUIO B BBICIIICH IITKOJIE.

3aoauu mooyns:

OCHOBHOM KypC€ MaT€MaTWKU 3HAHUW U YMEHUU, O0yueHHEe METOJaM M MpueMam
11




pelieHus 3a/1a4, BRIXOAAIIMX 38 paMKH IIKOJIBHOTO Kypca, (GOpMUpPOBAHUE YMEHUN
CTPOUTH JIOTUYECKH BEPHBIC PACCYXICHUSA, BBIICIATH CYTh 3aJauM, MPUMEHSThH
HAKOTUICHHBIN OIBIT IPU MOUCKE PELICHHS] HOBOU 3a/1auu;

HAaCTOMYMBOCTH, BHUMATEIbHOCTH, AUCIHUIUIMHUPOBAHHOCTH W JAPYTHUX KadyecTB
JUYHOCTHU YEepe3 pelIeHUE 3a/1ay;

oOydJaronmxcs, IO3HABATEIbHOW AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
MHTEpeca K U3yYCHUI0 MaTEMATUKH.

Ne

i Tema 3anamusn Cooepoicanue

3anumamenvuaa | HecrangapTHbIe 3a1aud. [OnumnuaaHbIe 3a7a4u. |
mamemamurxa Jlornueckue 3aga4n.

1

[TonsTne MHOXecTBa. OneMeHT MHoOXkecTBa. llycroe
MHOecTBO. IlepeceueHne u OOBEAMHEHHE MHOXKECTB.
UucnoBsle MHOXKECTBAa. MHOXKECTBA TOUYEK Ha IIOCKOCTH.
[TogmuoxxecTBa. IlepeceueHne MHOXKECTB U ypaBHEHUS.
CucrteMbl ypaBHEHHI W HEPABEHCTB. PaBHOCHIIbHBIE
cucteMbl ypaBHeHHI. CymMMa MHO>KECTB, CyMMa MHOKECTB
u  ypaBHeHUs. COBOKYNHOCTb CHCTEM  ypaBHEHUM.
Pa3buenue mHoxecTB. Bpiumranwe MHOXecCTB. Anredpa
Onemenmol 102uku | MHOKECTB. (CUE€THBIE MHOXKECTBA, CBOMCTBAa CUETHBIX
2 u meopuu MHOecTB. HecuéTHble MHOXKecTBa. B3anMHO-0/IHO3HAUYHOE
MHOJCECME COOTBETCTBHE MEX/Iy MHOKECTBAaMU. MOIITHOCTh MHOKECTB.
Unmroctpanus  OTHOIIEHUH  MEXIYy MHOXKECTBAaMU €
MOMOIIBI0 AuarpamMm Jujiepa- BenHa.

Onpenenennie. AKCMOMBI W TeopeMbl. JloKa3aTeabCTBO.
JlokazaTenbCTBO OT MPOTHUBHOTO. TeopeMa, oOparHas
nanHou. Ilpumep wu  konTpnpumep. Ilonsatue o
PaBHOCHIIBHOCTH, CJI€JIOBAaHUU, YMOTPEOJICHHE JOTHYECKUX
CBA30K  ecau...,mo, 8 MOM U MOIAbKO 6 MOM Clyuae,
JIOTUYECKUE CBS3KHU U, UTU.

Harypaneubie uncna. JlemMMOCTh HATypajbHBIX YHUCEN.
[Ipusnaku genumoctu Ha 2, 3, 4, 5, 9, 11, 25. Teopemsl 0
JCIIMMOCTH (CBOMCTBA JCIMMOCTH, MPHU3HAKH JIEITMMOCTH).
[Ipu3HaKu neMMMOCTH, CBS3aHHbIE € pa3OueHueM wnUdp
gucna Ha rpynmsl. [IpocTeie u cocTaBHbie yncia. (OcHOBHAS
Teopema  apudmeTuku). bBeCKOHEUYHOCTP  MHOXKECTBA
Dnemenmoi NPOCTBIX 4YHUCEN. B3amMHO mpocThie uucia. PasmoxeHue
meopuy yucei | YMCIa Ha TMPOCThie MHOXWTenu. Haumbompmuit oOmmii
JCIUTEh W HaWMEHbIIee oOmiee KpaTHoe. HaxoxkjaeHue
HauOOJIBIIIETO OOIIEr0 JEIUTENsI U HaMMEHBIIEro OOIIero
KkpatHoro. [Anroput™ EBknupaa. JIuHeliHOe npeacTaBieHue
HauOOJIBIIIETO OOIIEro AEIUTENS W HAUMEHBIIETO OOIIETO
kpaTtHoro. (Kputepuii B3auMHOM NMPOCTOTHI IBYX YHUCEN.)]
Henenue ¢ ocratkoM. CyliecTBOBaHHWE M €AMHCTBEHHOCTb
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NeleHus ¢ octaTkoM. [llepMogu4HOCTH OCTaTKOB MHpuU
BO3BEICHUHU B CTEIIEHb. |

Ypasnenus u
cucmemul
VpasHeHuu

[Tonsatue apudmernyeckoro KBajapaTHOro KopHs. [Ipo6Ho —
palMOHAJIbHBIE YPABHEHUS.

KBagpatHoe ypaBHeHne u ero kKopHuU. Teopema Buera.
[IpuBeneHHOE  KBaJpaTHOE  ypaBHEHHE. Y paBHEHUS,
MPUBOJAIIMECS K KBaJApPAaTHBIM ypaBHEHUSM. [JIuHeliHble u
KBaJlpaTHble ypaBHEHUA C mnapamerpom.] Ilpumenenue
KBaJpPAaTHBIX YPABHEHUW K PEUICHUIO TEKCTOBBIX 3a/au.
Pemenne cucrem ypaBHeHmil. Pemienne 3agad ¢ mOMOIIBIO
CHCTEM YPABHECHUM.

Hepasencmea u
cucmemul
HepaseHcms

HepaBenctBo ¢ mnepeMeHHbIMU. UHCIOBBIE MPOMEKYTKHU.
Pemienune nuHEHbIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX
cucreM. l'eomerpuueckas HHTEpPOpPETALNs  JIMHEHHBIX
HEPABEHCTB C JIByMS IIEPEMEHHBIMH M HX CHCTEM.
[[loka3aTebCTBO HEPABEHCTB: IO OINPEIEICHUI0, METOJI0M
Pa3HOCTH, METOJOM OT MPOTHMBHOTO, METOJOM YCHWJIEHUS, C

HUCITIOJIB30BAHUEM 3aBUCHUMOCTHU MCKIY CpcaAHUM
apI/I(bMeTI/I"IeCKI/IM n CPCIAHUM TCOMCTPHUYCCKUM, C
HCIIOJIBb30BaHUCM HCPAaBCHCTBA KOIHI/I, MCTOJOM

MareMaTh4yeckod WHAykuuu. HepaBeHcTBa, coaepxkamniye
Moayib. HepaBeHCTBa U CUCTEMbI HEPABEHCTB, COJIEPKAIIUE
napamerp. |

DyuKkyuu u ux
epaghuxu

DOnemeHTapHble (YHKIUU: JIMHEWHas, npsMas U oOpaTHas
MPOMOPLMOHANIBHOCTH, KBaJpaTHas, MOJYJb, KBaJpaTHBIN
KopeHb. VX cBoiicTBa u rpaduku.

[[TocTpoenne TpaduKOB KyCOUHO-3aJaHHBIX (YHKIIHUH. |
[TocTpoenue rpadukoB QyHKINN, CBI3aHHBIX C MOAYJIEM.

IInanumempus

MHOroyrojabHHUK, BBIITYKJIBII MHOTOYT'OJIbHUK,
yeTelpexyronbHuk. [lapamnenorpamm, ero cBOHCTBa U
npusHaku. Tpanenus. IIpamoyronbHHUK, poMO, KBaapart, X
cBoiicTBa. OceBas M LIEHTpaJlbHasi CAMMETPHUHU.

Ilonsarue JIOMIaan MHOT'OYT'OJIbHUKA. IInomann
MPSIMOYTOJIbHUKA, rapajuiesorpaMma, TPEYTOJIbHUKA,
tpanenuu. Teopema [lTudaropa.

ITonoGHbIE TPEyrOJIbHUKU. [Ipusnaku noao0us
TpeyrojabHUKoB. [IpumeHeHue momodusi K J0Ka3aTelnbCTBY
TEOpeM M peleHuto 3aaad. CUHYC, KOCMHYC W TaHI€HC
OCTPOTO yIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

B3anMmHOe pacnonoxeHue TINpSAMOM U OKPYKHOCTH.
KacarenbHass K OKpY>XHOCTH, €€ CBONCTBO M IIPU3HAK.
[lenTpanpHble U BOMCAHHBIE YIJbl. YeTbIpe 3aMedaTesibHbIC
TOYKM TpPEYroJIbHUKAa. BnucaHHas U ONMCaHHas
OKPY’KHOCTH.

Pezynomamer oceoenusi Mmooy
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PCBYJIBTaTaMI/I OCBOCHHA  MOAYJIA  BBICTYIIACT  IMOBBIICHHUC  YPOBHA
MaTEMaTH4YCCKHUX 3HaHHfI, Pa3BUTHC JIOTHYECKOM KYJBbTYPHI, OCBOCHHC
AOIIOJHHUTCIIbHBIX, BBIXOIAINNX 3a paMKH HIKOJBHOI'O KypCa MAaTCMAaTUKH, 3HAHMUH.
PGSYJ'IBTEITBI IMKOJBbHHUKOB OIICHUBAIOTCA I10 ITHOAJIJIBHOU CHCTEME.

Moovyne 5. «Mamemamuxka 014 9 knacca»
Llenv modyna: pacuiupeHue 1 yriryoJieHue MaTeMaTUHYeCKUX 3HAHUU U YMEHUI
yYaImxcs, IpOSBISIONINX HHTEPEC K MaTeMaTHKE, IMTOBBIIIIEHUE UX
MaTeMaTHYECKOU U JIOTHUECKON KyJIbTYpPhl, TPOGOpPHUEHTALIUS U TIOJITOTOBKA K
MOCTYIUICHHUIO B BYy3 U OOYUEHHIO B BBICIICH IIIKOJIE, MTOJITOTOBKA K YCTIEIITHOM
cnade OI'D 1o MareMaTHKe.

3aoauu mooyns:.

OCHOBHOM Kypc€ MaTe€MaTWKH 3HAHUW U yMEHUH, OOy4eHHE METOJaM U MpueMaMm
pElIeHus 334, BBIXOSIINX 32 PAMKH IIKOJIBHOTO Kypca, ((OpPMUPOBAHUE YMEHUN
CTPOUTH JIOTUYECKH BEPHBIE PACCYXICHUS, BBIACHATH CyThb 3a/a4d, IPUMEHSTH
HAKOIUICHHBIN OIBIT IIPH NOMCKE PEIICHHs] HOBOM 3a]1a4y;

HAaCTOMYMBOCTH, BHUMATEIbHOCTH, AUCLUUILIMHAPOBAHHOCTH W APYTMX KayeCTB
JMYHOCTHU Ye€pe3 peILICHUe 3a/1ay;

oOyuaroluxcs, I03HABAaTEIbHONM aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH,
WHTEpeca K U3YYEHUIO MAaTEMATUKH.

Ne

wn Tema 3anamusn Cooeporcanue

YucnoBeie QyHkuu. CrocoObl 3amaHus  (QYHKIUH.
Ob6nacte ompeseneHuss U 00IACTh 3HAYCHHUH (PYHKITHH.
B3aumHo — oOpatHble QyHKIUU.
I'padux ¢pynkuuu. [[IpeoGpazoBanus rpadgukoB GyHKIINH:
napajyieNIbHbIM MEepPeHOC, PacTsDKEHHE M CxKaThe BIOJb
OoCel KOOpJWHAT, CUMMETpPUS OTHOCUTEJIBHO OCeH
KOOPJMHAT ¥ OTHOCUTEIILHO TPSAMOH Y = X.]
CpoiictBa  (yHKIMH:  YETHOCTh U HEYETHOCTH,
BO3pacTaHue U yObIBaHUE, HYJIU (QYHKIIMH U TPOMEXKYTKH
Dynxyuu u ux 3HaKOIOCTOSHCTBA, HANOOJIbIIIEE M HAMMEHBIIIEe 3HAUCHUS
epaguxu ¢yakmun. OTpakeHHE CBONCTB (QYHKIMH Ha Tpaduke.
DneMmeHTapHOe HcciaeaoBaHue (QyHKUMA. DYHKIHMS Kak
COOTBETCTBHE MEXAY MHOXXECTBAMHU. AHAIUTHYECKOE
BBIpQKCHUE (QYHKIIMU IO €€ YCIOBHUSIM.
DneMeHTapHble (PYHKUIMU: JUHEHHAs, mpsMas U oOpaTHas
MPONOPIMOHANBHOCTH,  KBajJpaTHas,  CTENEHHas ¢
HATypajdbHBIM  [IOKa3aTeJeM, MOMYJb,  KBaJpaTHBIH
KOpeHb, KyOWYecKuil KOpeHb, KOpeHb N-ii cremeHu. Mx
CBOICTBA U rpaUKH.
[[TocTpoenune rpaduKoB KyCOUYHO-3aJaHHbIX (DYHKIUIL. ]
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[Toctpoenue rpagukoB (YHKIHNA, CBI3aHHBIX C MOIYJIEM.
[Ipumepbl  moCTpoeHUsT  TpaUKOB  palMOHAIBHBIX
dbyukauit. J{pobHo-1uHEeHAsS QyHKIHS.

[Dynknus Y = sgn X. @ysakrmn Y = [X], Y = {x}

Ypaeuenus u
cucmemvl ypasHeHuil

VYpaBuenue. Kopenb ypaBHeHUs1. PaBHOCHIIBHOCTD
ypaBHEHUU. Y paBHEHUE-CleACTBUE. MIcKoueHne
«IIOCTOPOHHMX)» KOPHEN.

JIuneliHOE ypaBHEHHE C OJHUM HEU3BECTHBIM. JIMHelHoe
ypaBHEHHE C JABYMsI TEPEMEHHBIMH U €ro Trpaduk.
KBanpatHoe ypaBHeHHe: (opmyrna KOpHEH, 3aBUCUMOCTD
yucia KOpHEW OT JuCKpuMUHaHTa, ¢Gopmynbl Buera,
COCTaBJICHUE YpaBHEHUS C 3aJaHHBIMH  KOPHSIMHU.
bukBanpatHbie ypaBHEHUS.

VYpaBHenuss ¢  mapamerpoM.  PemeHue — npoOHO-
palMoHaIbHBIX ypaBHeHuM. (PemieHune paruoHaNIbHBIX
ypaBHEHUH C IapaMeTpoOM.) Pemienne ypaBHEeHMH,
COZIepXKaIUX MOYJIb.

YpaBHeHHE ¢ IByMs MEPEMEHHBIMU. PellleHne TMHEHHOTO
YpaBHEHUS B LIEJIBIX YHCIIAX.

Cucrema ypaBHeHUi. PemieHue cucTemMbl ypaBHEHUM.
PaBHocwnbHOCTBE. YpaBHeHue - cueacrtBue. [Ipumepsl
pelIeHusT  CUCTEM:  IOJCTaHOBKa,  allreOpanvyeckoe
cioxkeHue. [PemeHue cucTeM JMHEHMHBIX ypaBHEHUH C
JIBYMs U TpEMsI HEM3BECTHBIMU MeTOIOM ["aycca. |

I'padbuk ypaBHeHUs c JByMs MepeMeHHbIMH. ['paduku
NPOCTEHIINX  HENWHEHHBIX  ypaBHEHW:  mapaboina,
runepOoiia, OKpyKHOCTh. [[lomydyenune mnPUOTUKEHHOTO
KOpHS  crnocoOOM  rpaMyeckoro peleHus CHCTEM
YPAaBHEHHUH].

Pemienne TekCTOBBIX 3ajady € IMOMOIIBIO YpPaBHEHHH U
CUCTEM.

Hepasencmesa u
cucmembvl HEpaGeHCme

HepaBeHnctBo ¢ mnepemeHHbIMU. UMCIOBBIE TPOMEKYTKH.
Pemienne nuHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM U
ux cucteM. KBaapartHble HepaBeHCTBA. [PanuoHaabHbIE
HepaBeHCTBa. Meron  uHTepBanoB. Jloka3aTenbCTBO
HEPABEHCTB: IO OINPEIEICHUI0, METOJOM Pa3HOCTH,
METOJIOM OT MPOTHBHOIO, METOAOM YCHJICHHS, C
UCIIOJb30BAHUEM  3aBUCUMOCTH  MEXAYy  CpPEIHUM
apuMEeTUUYEeCKUM H CPEAHUM T'E€OMETPUYECKUM, C

HUCIIOJIB30BAaHUEM HEPABEHCTBA Komu, METOJ0M
MareMaTH4ecKoM MHAyKuuu. HepaBeHcTBa, copepikamiue
MOy JIb. HepaseHncTaa, cojiepKaIme napameTp.

HepaBenctBa ¢ nByMs nepeMeHHbIMH. ['eomerpuueckas
UHTEpIpeTanusi JMHEHHBIX  HEPAaBEHCTB C  JIBYMs
NepeMEeHHbIMU U uX cucteM. Cucrema HEpPaBEHCTB C
apaMeTpOM. |

T'eomempus

Beseoenue 6 niaaHumempuro
OCHOBHBIE IIOHATHUA, AKCHUOMBI, OIIPCACIICHUSA, TCOPCMBI.
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Touka, npsimasi, INIOCKOCTh, OTPE30K, YroJl, 1yd. CMexXHbIE
yriael.  BepTtukaneHele  yrael.  buccektpuca - yria.
[Tapannenbuble npsiMble. IlepneHOUKYIspHBIE TpSMBIE.
I'eomeTprueckoe MECTO TOYEK.
TpeveonvHuku

Onpenenenne BUAA TPEYroJbHUKA IO €ro CTOPOHAM.
[Ipou3BONIBHBII  TPEYroJbHUK: TEOpeMbl 00  yriax;
MIPU3HAKKU PAaBEHCTBA; MPU3HAKU [TOJ00MS; 3aMeydaTeIbHbIE
TOUYKH; CBOMCTBA CpelHEeN TUHUU; CBONCTBA OMCCEKTPHUCHL;
CBOMCTBAa MEIUAaHbl; BBIPAKEHHE [JJIMHBI MEJIMaHBbI,
BBICOTBI M OUCCEKTPUCHI; (POPMYJIBI TUIOIIA/IN; TEOPEMBI O
wiomansax; (GopMmyiabl Uil BBIYMCICHUS  pajauyca
BIIUCAHHOM M ONUCAaHHOW OKPYXHOCTEH; COOTHOILIECHUS
MEXAy CTOpOHaMHM U  yrjaamu. PaBHOOeIpeHHBIN
TPEYTOJIbHUK. PaBHOCTOpOHHUI TPEyIroJIbHUK
[IpsAMOYTONBHBIN TPEYTrOJbHUK: TPU3HAKH PaBEHCTBA;
NpU3HAKU  MOAOOUS;  METPUYECKHE  COOTHOIICHUS;
dbopmynbl  momanu;  GoOpMyNbl  JUIsL  BBIYMCIEHUS
painyCcoB BIUCAHHOM M ONMUCAHHOM OKPYKHOCTEW;
COOTHOUIEHUS MEXTY CTOpPOHAMHU u yrilaMu
TPEYTOJIbHUKA.

Yemuvipéxyeonvruku. Mnoz2oyzonvrnuxu
Onpenenenue YETBIPEXYTOJIBHUKA. Breimykeii
YETBIPEXYTONBHUK. YETBIPEXYrOJbHUK, BIIMCAHHBIA B
OKPY)KHOCTb.  UeTBIpEXYrOJIbHUK, ONMCAHHBIM  OKOJIO
OKpy>kHOCTH. [lapamienorpamMm: onpezneneHue; Npu3HaKky;
cBoiicTBa; opmynsl tiomaau. IIpsamMoyroiabHUK, pomo,
KBaJpar, Tpameuuss W WX OIpEICIeHUs, CBOWCTBA,
dbopmynbl  momaan. MHOTOYTOJNBHUK:  ONpeJeieHHE,
cBoiictBa. OcHOBHbIE  (OpPMyJBl  TPAaBUIBHOIO  N-
YTOJIbHUKA.

OxpyotcHocmb U Kpye
Omnpenenenus, oomume moHATHsS. CBOMCTBA KacaTeIbHBIX K
OKPY’KHOCTH. MeTpuuecKue COOTHOLIECHHS B OKPYKHOCTH.
N3mepenue yrioB, CBA3aHHBIX C OKPYXHOCTBIO. CBOWCTBA
paBEeHCTBA IyT OKpY>KHOCTU. CBOMCTBA XOPA U JUAMETPOB
OKPY)KHOCTH. [[IMHA OKpYy»KHOCTHM, IUIOLIAAL Kpyra.
Jlnuna  nyru, [omaab — CeKkTopa.  BHeBnmcanHnas
OKPYKHOCTb U €€ CBOMCTBA.

Memoowvr ceomempuu
CuMMeTpuss ~ OTHOCUTENIIBHO  TOYKM M IPSIMO.

[{eHTpanbHO-CUMMETPUYHBIE burypsi, burypsl
CUMMETpPHUYHBIE  OTHOCUTEIBHO ocu. llapamnensHblil
MEPEHOC.

[IpeoOpazoBanne mogobus. ['omoretuss u e€ CBOICTBA.
[TomoOue u ero cBoOMCTBA.

[IpsimoyronpHas cucTeMa KOOpPJIMHAT Ha IUIOCKOCTH.
dopmyna pacCTOSIHHUSL MEXKy TOUKamu. JleneHue oTpe3ka
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B JIaHHOM cooTHoueHuu. KoopauHaTel —cepeauHbl
oTpe3ka. YpaBHEHHUs MPSIMOM U OKpyKHOCTH. [ 'unepOona,
napaboJia ¥ X ypaBHEHUS.
llpumenenue koopounam K pewenuio 3a0ay
Bekropsl. /InHa W HampaBlieHHE BEKTOpa. YTOJI MEXIY
BekTopamu.  KosmuHeapHble  BeKTOpbl.  PaznmoskeHue
BEKTOpa IO JBYM HEKOJUIMHEAPHBIMH BEKTOPAMH.
KoopaunaTtel BekTOpa, CyMMbI BEKTOPOB, MPOU3BEICHUS
yucia u Bekropa. IIpoeknus Bekropa Ha ock. CkasipHOE
IIPOU3BE/ICHUE BEKTOPOB.
llpumenenue eekmopog K peuienuio 3a0ay

OcHOBHBIE 3aJjauyu Ha MOCTpoeHHe. PemieHune 3amad Ha
NOCTPOEHWE C TMOMOLIPIO LHUPKYJId U  JINHEUKH.
[Ipumenenune anreOppl U TPUTOHOMETPUU K PELIECHUIO
TJIAHUMETPUYECKUX 3aJau.

Ilpakmuxo-
OpUEHMUPOBAHHbLE
3a0auu. [lpuxnaonas
2eomempust

[IpencraBnenue naHHBIX B BHUIE TaOnuil, TpaduUKOB,
JuarpaMM,  ONUCBHIBAIOIIMX  pPEAIIbHBIE  CHUTYAIlUU.
TekcToBple  3amau HA  4YacTU M NPOLIEHTHI.
['eomeTpruueckue 3HaHMS TPU PEIICHUH MPAKTUYECKUX
3aaa4. JleiicTBus ¢ popMyaamu.

Bepoamuocmu
U Cmamucmuxka.
IlocnedosamenvHocmu
U npozpeccuu

[lonsiTne o ciy4ailHOM OMBITE U CIy4YallHOM COOBITHH.
Yacrora cinydaitHoro coObitusi. CTaTUCTHUECKUH TOIXO]
K MOHSTUIO BEPOSITHOCTH. BepositHocTH
MPOTHUBOIIOJIOKHBIX COOBITHH. JlocToBepHbIe 51
HEBO3MOXXHBIC COOBITHS. PaBHOBO3MOXHOCTH COOBITHH.
Kitaccnueckoe olnpeneseHue BEPOSTHOCTH.
[['eomeTpHrueckue BEPOSITHOCTH. Brruncienue
BEpPOSTHOCTEN COOBITUIA

C TOMOIIIBIO (OPMYJT KOMOMHATOPHUKH. |

CraTUCTHYECKHE XapaKTepUCTUKU Habopa JaHHBIX:
cpenHee apudpMeTHIecKoe, MeIuana, MoJia, HauOoJbIIee U
HavMEHbllee 3HadeHus, pasMax. [IpencraBieHue o
BBIOOPOYHOM HCCIIEJOBAHUH.

[TonaTne YHCIOBOW  IIOCJENOBATEILHOCTH. 3aJaHUE
MOCNIEZIOBATEILHOCTH  PEKYPpPEeHTHON  dopMmysnod U
dbopmynoi N-ro  4ieHa. Apubmerndeckas U
reomeTpuueckas mnporpeccud. Dopmyisbl N-TO 4iIEHA
apu@MeTHUeCKOH U TeOMETPUYECKOI MPOrpeccHii, CyMMbl
MEPBBIX n—x YJIEHOB. N3o06paxkenue YJICHOB
apu(MeTH4eCKOl U  TEOMETPUYECKOHW  MPOrpeccHil
TOYKaMHU KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIH U
JKCHOHEHIMANbHBIN pocT. CinokHble NPOLEHTHL. [Mertox
MareMatudyeckod uHAyKuuu. IloHdarue o npenene
nocnenoBaTenbHocTH.  CBOMCTBa OECKOHEYHO — MalbIX
OCJIENOBATEILHOCTEN. beckoneuno OoupIIIHE
IIOCJIE/I0BATEIbHOCTH. Onpenenenue npenaena
nocnenosarenbHocTH. Teopema o mpepenax. IlpusHak
CyLIECTBOBaHUs  Ipelena.  BeumciieHne  mpenenos
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PEKYPPEHTHO 3aJIaHHBIX MOCJIEJOBATEIbHOCTEN.
[TocnenoBatenbHoctt  cymm. Cymma  OeCKOHEYHO
yObIBaIoIIEl TeOMETPHUUECKON MPOTPECCHH. |

7 Hmozosoe OcHOBHBIE BOIIPOCHI MaTeprana 9 kiacca

Pezynomamur oceoenusi Mooy

PesynbraraMu  OCBOEHHS MOJIYJsSI  BBICTYNAET TMOBBIIICHUE  YPOBHSA
MaTeMaTUYeCKUX  3HAHUW, pa3BUTHE JIOTUYECKOM  KYJIbTYpbl, OCBOCHHUE
JOTIOJTHUTENBHBIX, BHIXOJIAIIUX 32 PAMKHU IIKOJBHOTO Kypca MaTEMaTUKH, 3HAHUM.
Pe3ynbTaThl MIKOJBHUKOB OLIEHUBAIOTCS MO MATHOAIILHOM CHCTEME.

Mooyns 6. «Mamemamuka ona 10 knaccay

Ilenv moOyna: pacmiupeHue W yriyOJIeHHME MaTeMaTUYeCKUX 3HAHUU WU
YMEHUN ydaluxcs, MPOSBISIONIMX HWHTEPEC K MaTEMAaTHKE, ITOBBIIMICHUE WX
MaTEeMaTHYECKOH M JIOTHYECKOW KYyJbTYphI, MPOGOPUCHTANMS W TOATOTOBKA K
MOCTYIIJICHUIO B BY3 M OOYUCHHUIO B BBICIICH IITKOJIE.

3aoauu mooyn:

OCHOBHOM Kypce MaTeMaTHUKH 3HaHUW W yMEHHM, 00ydeHrue METoJlaM U MpremMaM
pelieHust 3aj1a4, BEIXOISIINX 3a PaMKH IIIKOJIBLHOTO Kypca, JOpMUPOBaAHNE YMEHHM
CTPOUTH JIOTUYECKH BEPHBIE PACCYKICHUS, BBIJCIATH CYTh 3aJaud, NPUMEHSTH
HAKOIUICHHBIN OMBIT MPU MTOUCKE PEIICHUSI HOBOU 3a]1a4H;

HACTOWYMBOCTH, BHUMATEIBHOCTH, IUCUMITIMHUPOBAHHOCTH W JPYTMX KayeCTB
JIMYHOCTHU YE€PE3 PEIICHUE 3a]1a4;

oOy4aromumxcsi, TMO3HABaTEIbHON aKTUBHOCTU, WCCIIEAOBATEIILCKUX YMEHUH,
MHTEPECA K U3YUCHUIO MAaTEMaTHKHU.

Ne

Tema 3anamusn Cooepircanue
n/n
YpaBHeHus.
JluneliHoe ypaBHEHME UM €ro KopHM. JIuHelHOe
YpPaBHEHHUE ¢ OAHOU NepeMeHHOU. JInHelHoe ypaBHeHUe
C IByMsI IEPEMEHHBIMH U €T0 rpaduK.
KBanpaTHble ypaBHEeHUs: ONpeieleHHe, BUIbl, CIIOCOObI
CILICHUS. HUccnenoBanue KOpHEH KBaJpaTHOTO
Aneebpauueckue P p p
yYpaBHEHHS M0 €ro JAUCKPUMHUHAHTY U Ko3(dPuuneHTam.
YPaeHeHus u ux
1 PaznoxxeHne KBagpaTHOrO TpeXWI€Ha Ha MHOXKHUTEIU.
cucmembl

Pemenue 3a7a4 ¢ TOMOIIBIO0 KBaAPATHBIX YPaBHEHH.
YpaBHeHus, coaepxxamue monynu. Llemoe ypaBHenue u
€ro CTEIICHb.

PannonanbHble ypaBHEHUS, MEPEBOAUMbBIE C TOMOIIBIO
npeoOpa3oBaHMii K JIMHEWHBIM M KBaJpaTHBIM. {poOHo-
palMOHAJIbHBIE YPABHEHUSI.

Pemenue 3a1a4d ¢ NOMOILIBIO PALMOHAIBHBIX YPaBHEHUM.
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I'pauuecknii criocob pereHus: ypaBHEHUH.

YpaBHEHHs ¢ [apaMeTpoM, HUX TeOMEeTpHUYecKas
uHTepnperalus. Pemienre ypaBHEHUI BBICHINX CTENEHEN
1o cxeMe ['opHepa ¢ mpuMeHeHnem TeopeMsl besy.
Cucrembl ypaBHEHH.

Pemenne cucteM JIMHEWHBIX YpaBHEHHUU METOJIOM
lNaycca. Cuctembl ypaBHEHHI ¢ JBYMsI NE€pPEMEHHBIMU
BTOPOU M TPETHEU CTEIICHMU.

Pemienne 3amady Cc DOMOIIBIO CUCTEM YpaBHEHHM.
PaBHOCHIIBHBIE CHUCTEMBI.

Cuctembl ypaBHEHHH C MapaMeTPOM.

Aneebpauueckue
HepaseHCcmea u ux
cucmembl

Hepagencraa.

Uucnosble HEpPaBEHCTBA. CaoiicTBa YHUCIIOBBIX
HepaBeHCTB. HepaBeHcTBa € OJHOW TEPEMEHHOM.
Uucnossle MpoMeEXyTKH. PaBHOCWIIBHBIE HEPABEHCTBA.
HepaBeHncTBa BTOpOM CTENEHHW C OJHOW NEPEMEHHOM.
Pemienne HepaBEeHCTB METOJOM HHTEpPBAJIOB. PemieHue
HEPABEHCTB, COAEpKALIMNX MOJTYJIH. Pemenue
HEPaBEHCTB C JIByMsl IEPEMEHHBIMH, UX T€OMETPUUECKas
UHTEpIpeTaIusl.

Jloka3aTenbCTBO HEPaBEHCTB. Jloka3aTenbCTBO
HEPABEHCTB METOJIOM MaTEMATHYECKOW HWHIYKIIUU.
Pemienne TPUTOHOMETPUUYECKHUX HEPaBEHCTB.
HepagenctBa ¢ napameTpom.

CucTtemMbl HEpaBEHCTB.

CuctemMbl HEpaBEHCTB C OJHOW IEPEMEHHOW MepBOM
crenieHd. CUCTeMbl HEPABEHCTB C OJHOW NEpPEMEHHOMU
BTOPOM CTETIEHHU.

CucTeMbl HEpABEHCTB C MTAPaMETPOM, UX
reoMeTprUYEeCKasi HHTEPIIPETALHs

Dyuxyuu

OyHKIMY 1 UX TpaduKH.

[Tonsitue o ¢yHkuuu, crnocoObl ee 3ananusd. OOnacTh
ompezenenusa. Bospactanume wu yObiBaHue (QYyHKIUU.
UYernbie u HedeTHble (pyHkuuu. [loctpoenue rpadukon
GYHKIMA DJEMEHTapHBIMA METOJIaMU U C TIOMOIIBIO
npeobpa3zoBaHus rpaguKoB. PaznuyHble BUIBI CIOXKHBIX
(GYHKIHHA, X TOCTPOEHUE.

JlpoOHoO-nMHEWHbIE ~ (QYHKIMHA.  BepTHKanbHbIE |
TOPHU30HTAIBHBIC ACHMITOTHI.

['paduiky GyHKIHMH, CBSI3aHHBIX C MOJIYJIEM.

HUppayuonanvnoie
VPAGHeHUs U Ux
cucmemul

ApudmeTniecknuii KOpeHb HATYpPaJIbHOW CTENEHU U €ro
CBOMCTBA.

Crenens ¢ panuoHalIbHBIM MOKa3aTeleM U €€ CBOWCTBA;
CTeNeHb C JICUCTBUTEIILHBIM MMOKa3aTeJIeM.
[IpeobpazoBaHuss YMCIOBBIX BBIPAKEHUM, COJEPIKAIINX
CTEIIEHU U KOPHH.

UppanmonanbHbie ypaBHEHUS U UX cUCTeMbl. OCHOBHbIE
METO/Ibl PEIICHUS UPPAIIMOHATIbHBIX YPABHEHUH.
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lloxazamenvHvie u
no2apugmuieckue
8bIPAICEHUS,
ypasHeHus u OyHKyuu

Jlorapudm uucna. CpoiictBa jiorapupma. Jlecarnunsie u
HaTypaJbHbIE aorapudMsl. [IpeobpazoBanue
BBIPQXXECHUH, COAECPIKALIUX JOrapU(PMBI.
[IpeoOpa3oBaHusl YHMCIOBBIX BBIPAKEHUN, COAEpIKAILNX
CTETEHU U KOPHH.

[lokazatenbHple  ypaBHeHHA.  OCHOBHBIE  METO[BI
pEILIeHUs [T0Ka3aTeNbHbIX YPAaBHEHUI.
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI
pelieHus JjorapupMUUECKuX ypaBHEHUI.

Tpuconomempuueckue
8LIPAICEHUS,
VpasHeHus u QyHKYuu

Tpuronomerpuueckue BBIPAKCHUS u 179
npeoOpa3oBaHUeE.
CooTHOIIECHUS MEXITY TPUTOHOMETPUIECKUMH

(GYHKIUSMH OJTHOTO W TOTO K€ apryMmeHTta. ®opmyJibl
npuseneHust. opmyisl cinoxenus. DopMyIsl IBOHHOTO
yriia. @opMyisl NOJTOBUHHOTO yria. GopmyJibl CyYMMBI U
Pa3HOCTU TPUTOHOMETPHUECKUX (PYHKLUH.

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (HOPMYIT
K NpeoOpa3oBaHUI0 TPUTOHOMETPUUYECKUX BBIPAKECHUI:
JI0Ka3aTeIbCTBO TOXKJECTB, YIIPOILEHUE BBIPAKEHUH,
HaX0XJIEHWE 3HAYeHUIl. Penienre TpUroHoMeTpu4ecKux
ypaBHeHUM 1 ux cucreMm. OTOOp KOpHEH.

Cmepeomempust

[TapannenbHble IPSMBIE U TIJIOCKOCTH.

B3aumuoe PacIOIOKEHHE JBYX MPSIMBIX B
MIPOCTPAHCTBE:! repeceKaromuecs, napajuiebHbIE,
CKPEIIMBAIOIIMECS TTPSIMBIE.

B3aumHOe pacnosioxkeHue THpAMOM M IUIOCKOCTH:
IIEPECEKAIOIIMECS U MapaJJIEIbHbIE MPSIMas U ITIOCKOCTb.
[Ipu3Hak napamienabHOCTH MIIOCKOCTEN.

TeopeMbl 0 mapauIeIbHOCTU MPSAMBIX U INIOCKOCTEH.
[TapannenbHOE NPOEKTUPOBAHME M €T0  CBOWCTBA.
N3006pakeHne NpocTpaHCTBEHHBIX (PUTYp HA MIIOCKOCTH.
Pewenne 3anau.

[TepneHAUKYIJISIPHOCTD MPSAMBIX U INIOCKOCTEN.
[IepnienauKkyspHOCTE NOpsIMBIX. [lepneHAUKYISIPHOCTD
npsAMOM M TUIOCKOCTU. IIpu3HAK NepneHauKyJISIpHOCTH
NpsAMOM M IUIOCKOCTU. PaccrosiHne OT TOYKH 10
IUIOCKOCTH.  TeopeMbl O  3aBUCUMOCTIX  MEKIY
NapajuIeIbHOCThIO U MEPNEHAUKYJIAPHOCTHIO MPSIMBIX U
IJI0cKocTer. PaccTtositHre OT mpsAMOW 10 mapajuiesIbHON
el TUIOCKOCTU. PaccTtosiHue wMexay mapauieIbHbIMU
IJIOCKOCTAMHU. Teopema 0 Tpex nepneHauKysspax. Yo
MEXJy OpsIMOM M IUIOCKOCTHIO. [leprneHauKyIsipHOCTh
IJIOCKOCTEN. PaccrosHue Mexay CKpelUBarOIMIMMHUCS
MPSAMBIMHU.

OpToroHajibHOE MPOEKTUPOBAHHE HA IJIOCKOCTh U €ro
cBoiicTtBa. Pemenue 3aaad.

KoopanHatel 1 BEKTOPBI B IPOCTPAHCTBE.
[IpsimoyronpHasi cucremMa KOOPAMHAT Ha IUIOCKOCTH.
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@opMmyna pacCTOSHUSA MEXAY TOYKAMM, 3aJaHHBIMU
CBOMMHM  KOOpAMHATaMH. YpaBHEHHE MpsAMOM W
OKPYHOCTH.

[IpssmoyronpHasgs cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
PaccrosiHue mexny qByMs TOUKamMH. Y paBHEHHE NPSMOKN
Y TUIOCKOCTH.

Yrom Mexay nNpsAMBIMH. YTOJI MEXKIYy HpsIMOM U
IJIOCKOCTBIO. YTOJ MEXY INIOCKOCTSIMHU.

BexTopsl B npocTpaHcTBe. Pa3noxkenue BeKTopa 1o Tpem
HEKOMILJIaHApHBIM  BekTopaM. Pemenune adduuHbIX
3a[a4 ¢ IOMOIIBIO BEKTOPOB. CKasIpHOE MPOU3BEICHHE
BEKTOpOB. PemnieHne MeTpu4ecKuX 3aJad C IOMOIIBIO
BEeKTOpOB. Pemenue 3anau.

Peszynomamut oceoenust mooyna:

PesynpraTamMu OCBOEHHS MOZYJIA BBICTYNA€T IOBBIIMIEHUE  YPOBHSA
MaTeMaTUYECKUX  3HAHWW, pPa3BUTHUE JIOTHYECKOM  KYyJbTYpbI, OCBOEHHUE
JOTIOJIHUTENBHBIX, BBIXOAIIMX 3a PAMKHU IIKOJIBHOTO Kypca MATEMATHUKH, 3HAHUM.
Pe3ynbTaThl IKOJBHUKOB OLIEHUBAIOTCS MO MATHOAIIBHON CHCTEME.

Mooyabv 7 «Mamemamuxka oaa 11 knacca»

Llenv moOynsa. pacuupeHue W yriyOJeHHE MaTEMaTHYEeCKUX 3HAHUM |
YMEHUN YyYalllUXCsl, MPOSBIISIONIMX HHTEPEC K MaTeMaTUKE, IOBBIIICHUE HX
MaTeMaTHYECKOW M JIOTMYECKON KYJBTYphl, POoGOpHUEHTAIIMS M IOATOTOBKA K
MOCTYIUICHUIO B By3 M OOYYCHHIO B BBICHICH IIIKOJIE, TMOATOTOBKA K YCIICIIHON
craue EI'D mo maremartuke.

3aoavuu mooyns:

OCHOBHOM Kypc€ MaTE€MaTUMKH 3HAHUW U yMEHHI, 00yuyeHne MeToAaM M MpueMam
pelIeHus 3a]1a4, BBIXOASIINX 32 PAMKH IIKOJBHOTO Kypca, (GOPMUPOBAHUE YMEHHM
CTPOUTH JIOTUYECKH BEPHBIE PACCYXKIEHUSA, BBIICIATH CYTh 3aJa4M, NPHUMEHSTH
HAKOIUIEHHBIN OIBIT IPH IOMCKE PEIICHUs] HOBOM 3aJ1a4H;

HAaCTOMYMBOCTH, BHUMATEJIbHOCTH, NUCUUIUIMHAUPOBAHHOCTH W APYTMX KayecTB
JIMYHOCTH Y€pe3 PEIICHUE 3a1a4;

oOyJaromuxcs, IM03HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH,
MHTEpeca K U3yYEHUIO MATEMATHKHU.

M Tema 3anamusn Cooeporcanue
n/n
IIpeobpasosanue | ToxnaecTBa U TOXIECTBEHHBIE npeoOpa3zoBaHusl.
1 8bIPAdICEHU, VYpaBHeHUe, KOpeHb ypaBHEeHUs. PaBHOCUIIbHBIE ypaBHEHUS
ypasHeHus, U ypaBHeHus-ciencTBus.  HepaBeHcTBO, — pelieHue
HepaseHcmeda HEPaBEHCTB.
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YpaBHEHUS U ero KOpHU. JIMHEWHOE ypaBHEHHE C OOHOU
nepeMeHHoH. JInHeliHoe ypaBHEHHUE ¢ IByMs IEPEMEHHBIMU
U €ro Tpaduk.

KBanpaTHbple ypaBHEHUS: ONpENEIEHHE, BHJbI, CIOCOObI
pemenus. MccnenoBanue KOpHEH KBaJpaTHOTO YpPaBHEHUS
[0 €ro AMCKpPUMUHAHTY U Ko3(dduuuentam. Paznoxenue
KBaJIpaTHOT'O TPEXWIEHa Ha MHOKWTEIHU. Pemenue 3anay c
MOMOIIBIO KBaJAPAaTHBIX YPaBHEHUH.

VYpaBHeHus, coaepxaime Moayid. Llenoe ypaBHeHUE U €ro
CTETIECHb.

PanvonanbHble  ypaBHEHMS, NPUBOJUMBIE C TOMOIIbIO
npeoOpa3oBaHUi K JMHEWHBIM U KBaJpaTHbIM. J[poOHBIE
palMoHaNbHBIE ypaBHEHMs. PeleHue 3agad ¢ IOMOIIBIO
panuoHaNbHBIX ypaBHeHUH. ['paduueckuii cnocod pemeHus

YpaBHEHH.
YpaBHeHUs ¢  [apaMeTpoOM, HUX  IeOMETpUYecKas
UHTEpIpeTanus.  Bo3BpaTHele M CHMMETPHUYECKHE

ypaBHEHHs. PemeHne ypaBHEHMH BBICIIMX CTEIIEHEW IIO
cxeMe lopuepa u T1.be3dy. VYpaBHeHHs He peliacMble
CTaHIAPTHBIMH METOJIAMH.

Cucremsbl ypaBHEHH.

Pemrenne cucrem smMHEMHBIX  ypaBHeHUH. CHCTEMBI
ypaBHeHUW ¢ aByms nepemeHHbiMd |l cremenm w1l
crernieHU. PaBHocuibHBIE cucTeMbl. Pemenne 3amad ¢
MIOMOIIBI0 CUCTEM YypaBHEHUH. CHCTEMBI YpaBHEHUH C
napameTpamu.

[IpakTHKO —OpUEHTUPOBAHHBIE 33/1a4H.

HepasenctBa. YucnoBeie HepaBeHCTBA. CBOMCTBA YMCIOBBIX
HepaBeHCTB. HepaBeHCTBa ¢ 0HOM nepeMeHHO. YncnoBbie
IPOMEXKYTKH. PaBHOCUIIbHBIE HEPABEHCTBA.

HepagenctBa |l crenenu ¢ onHoil mepemeHHO#. Pemienue
HEPAaBEHCTB METOJOM HHTEpPBAJIOB. PellleHne HepaBEHCTB,
CoZepKaALIUX MOYJIH.

JloKa3aTesnbCTBO HEpPaBEHCTB. JlOKA3aTelIbCTBO HEPABEHCTB
METOJI0OM  MaTeMaTH4ecKkoll  MHAyKuuu. IIpumeHeHue
rpagukoB K pemieHu0 HepaBeHCTB. HepaBeHcTBa cC
napamerpoMm. HepaBeHCTBa He pelllaemble CTaHAAPTHBIMU
METOJaMU.

Cucrembl HepaBeHCTB. (CHCTEMBl HEpPaBEHCTB C OJHOU
nepeMeHHoi | crenenn. CucTeMbl HEPABEHCTB C OJHOM

T'eomempus

nepemeHHoi |l crenenn. Cuctembl HEPAaBEHCTB C
napaMeTpoM, UX reOMeTpUYeCcKas HHTEPIpETalusl.
IInanumempusn

BBenenue B rumaHUMETpUIO

OCHOBHBIE TIOHATHS, AKCHUOMBI, OIPENCIECHUS, TEOPEMBI.
Touka, npsimMasi, MIOCKOCTh, OTPE30K, Yroi, ayd. CMexHbIE
yriael.  BeprukaneHele  yribl.  buccexrpuca  yria.
[TapamienbHble  mpsiMble.  [lepneHIUKYISIpHBIE  TPSIMBIE.
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I'eomeTprueckoe MECTO TOYEK.

TpeyronpHUKU

Omnpenenenne BUJa TPEYTroJdbHUKA IO €ro CTOPOHAM.
[Ipou3BONIBHBIN  TPEYroJIBHUK: TEOpPEMbl 00  yrIJax;
NpU3HAKU PaBEHCTBA; MPU3HAKH MOJ00MS; 3aMedaTesbHbIe
TOUYKH, CBOWCTBA CpelIHEW JIMHUM, CBOMCTBA OMCCEKTPHUCHI;
CBOMCTBA MEJUaHBbI; BBIPAKEHUE JUIMHBI MEINAHBI, BBICOTHI
u  OuccekTpucel; (GOpMyJIbl IUIOIAAU; TEOPEMBI O
IoMaAgX; GOPMYJIIbI AJ BBIYUCICHUS pauyca BIIUCAHHOM
U ONUCAHHOW OKPYXHOCTE€H; COOTHOLICHHS  MEXKIY
CTOPOHAMHM U yriamMu. PaBHOOEIpEHHBIH TpPEyroJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK [IpssMoyronbHbIM
TPEYrOJbHUK: TPU3HAKA PABEHCTBA; MPU3HAKU MOA00US;
METPUYECKHE COOTHOUIEHUS; (POPMYIIbI IIOMAAHN; (POPMYJIIBI
JUIsL BBIYMCICHHS pPaguyCOB BIMCAaHHOW W ONMCAaHHOMN
OKPY’>KHOCTEW; COOTHOILIEHUSI MEXIYy CTOPOHAMHU U yIJIaMH
TPEYrOJIbHUKA.

YUeThIpEXyronbHUKU. MHOTOYTOJBHUKH

Onpenenenue YETBIPEXYTOJIBHUKA. Breimykeii
YETBHIPEXYTOJbHUK.  YUEeTBIpEXYTrOJIbHUK, BIIMCAHHBIM B
OKPYKHOCTb.  YeThIpEXYTOJbHUK, OIMCAHHBIA  OKOJIO
okpykHOocTH. [lapamnenorpamm: ompezneseHue; NMPU3HAKU;
cBoiicTBa; (opmynsl Tuiomanu. I[IpsMoyronbHUK, pPOMO,
KBaJIpaT, Tpareuus U UX OINpeIeNieHus, CBOUCTBa, (DOPMYIIBI
momaad. MHOTOyrojlbHHUK:  ONpENEJICHHE, CBOWCTBA.
OcHoBHbIE (HOPMYJIBI TPABUIIBHOTO N-YTOJILHUKA.

OKpyX HOCTb U KPYyT

Omnpenenenusi, ooOmue nouaTus. CBOKWCTBa KacaTelbHBIX K
OKPY)KHOCTH. MeTpru4yecKrue COOTHOLIEHUS B OKPYKHOCTH.
N3mepenue yrioB, CBSI3aHHBIX C OKPY>KHOCThIO. CBOMCTBa
paBeHCTBa 1yr OKpyxHocTH. CBOMCTBa XOpJ U AMAMETPOB
OKPY)KHOCTH. [[TMHA OKPY»KHOCTH, IJIomanb Kpyra. JlnnHa
IOyTH, IUIOIAAL CEKTOpa. BHEBNMCAaHHAsA OKPYKHOCTb U €€
CBOMCTBA.

Metonasl reomeTpun

CumMmeTpusi OTHOCUTEIBHO TOYKM U npsiMoil. LleHTpanbpHo-
CUMMETpUYHbIe  (GUrypbl,  GUTYPBI  CUMMETPHYHBIC
OTHOCHUTEJIBHO OcH. [lapaiuienpHbIi epeHoc.
[IpeobpazoBanue momobusi. ['omotetuss u e€ cBoMcCTBA.
ITono6ue u ero cBoiicTaa.

IIpsmoyronpHass CcuCTeMa KOOPAMHAT Ha IIOCKOCTH.
@opMyna pacCTOSHHS MEXIy Toukamu. /leneHne oTpes3ka B
JAHHOM CcoOTHomeHun. KoopauHaTel cepeauHbl OTpe3Ka.
VYpaBHeHus npsiMol u OKpykHocTU. ['mmepbomna, mapabona
U UX YPaBHEHU.

[IpuMeHeHre KOOpAMHAT K PEIEHUIO 3aa4.

Bekropsl. /[lnuHa W HampaBie€HHE BEKTOpA. YTOJI MEXIY
Bektopamu. KosummHeapHbie BEKTOphI. Pa3ioxeHne BeKTopa
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[0 JBYM HEKOJUIMHEApHBIMU BeKkTOpamu. KoopauHaTsl
BEKTOPA, CyMMBI BEKTOPOB, IPOM3BEICHUS YK CIIa U BEKTOPA.
IIpoeknus BexkrTopa Ha ocb. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

[IpumeHeHne BEKTOPOB K PELICHUIO 3aay.

OcHoBHBIE 3aJauM Ha NOCTpoecHME. Pemenue 3amau Ha
IIOCTPOCHHE C ITOMOLIBIO LIUPKYJISL U JIMHEUKU. [IpuMeHnenue
anreOpbl ¥ TPUTOHOMETPUH K PELICHUIO TUIAHUMETPUUYECKUX
3az1ay.

Cmepeomempusn
N306pakeHne npoCTpaHCTBEHHBIX (PUTYP HA MJIOCKOCTH.
[TapamenbHast IPOEKLUS. OproronansHoOE

IPOEKTUpOBaHUE. ['eomMeTpuyeckoe MECTO TO4YeK B
IIPOCTPAHCTBE.

MHOrorpaHHuKH. [Imomann MMOBEPXHOCTEN
MHOTOTPaHHUKOB.

JIByrpanHbid yroJi. JIMHEWMHBIA yToJI ABYTPAHHOTO YTIIA.
3aBUCUMOCTH MEXIY IUIOCKMMU WU JBYTPAHHBIMH YTJIaMH
MHOTOTPaHHBIX yTJIOB.

Ilonsatue o MHororpaHHuke. Pa3BepTka MHOrOrpaHHUKA.
JluHeliHbIE W YIJIOBBIE T€OMETPUYECKHE  BEJIMYHUHBI,
XapakTePU3YIOIIMEe MHOrorpaHHuk. IDnomanu rpanHei wu
IUIOILAIb TOBEPXHOCTE MHOTOIPAHHUKA.

[Ipusma u ee anemeHTsl. [IpsiMble U NTPaBUIBHBIE TPU3MBI,
ux uzoOpaxenue. Ilmomamu rpaHed W MJOWWIAIb
MOBEPXHOCTHU MpU3Mbl. Ce4eHUe MPU3MBI.

[Tapamnenenunen u ero BUJIBI. N3o6pakenue
napajuIeleIuIe 1a. [Tnomane MMOBEPXHOCTH
napauienenunena. CeueHus napauieaenume/a.

[Iupamuna u ee anemenTsol. [ IpaBunbHas nupamMuaa.

Terpasap. Ilnomanes mnoBepxHoctu mnupamuabl. CeueHus
nupamuabl.  KoMOMHamusi MpoCThIX  MHOTOTPAaHHUKOB
(mpu3M, nupaMup U T.1.).

IIpaBUIIbHBIE MHOTOTPAaHHUKH.

Temna Bpamenus. [1nomaau noBepXHOCTEN TEN BpaILICHUS.
Tena u noBepxHoCcTH BpauieHus. [L{lunuuap u koHyc.

OceBble ceueHust MWIMHpa U KOHyca. KoHnueckue ceueHus
Y UX CBOMCTBA. BriucaHHbIE ¥ ONMCaHHBIE WIMHAPHI U
KOHYCBI.

Cdepa u map. Ceuenue mapa. Kacanue chepsl ¢
IJIOCKOCTBIO U NPpsAMON. YacTH 1mapa: mapoBble CETMEHT,
CEKTOp, MOosC.

VYpaBHenus cepsl. KomOMHanus tea BpameHusl.
Brincannsie 1 onucaHHbie cephl.

[Tnomane cdepsl. [Tnomanu noBepxHocTel MUINHAPA U

KOHYCA.
OOBEMEI TEII.
OO0nemMm, OCHOBHBIC CBOMCTBA  0OOBEMA. OO0BeEMBI
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MHOTOTPaHHUKOB:  mpu3M, nupamula. OObembl  Ten
BpallleHUs: IWJIMHIPOB, KOHYCOB, IIApOB, YacTel Iapa.
O6m1as dhopma 00BEMOB TEJ BpaIllCHUSI.

Tpueconomempus

[IpeoGpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUM.
Pemenune TpUroHOMETpUYECKUX YPAaBHEHHUN: METO
Pa3ioKEHNs Ha MHOKUATEIHN, METO] BBEJICHUS HOBOU
MepeMEeHHOM, MeTo OLleHOK. OTHOPO/IHbIC YPABHEHUS.
Pemenne TpUroHOMETPUUYECKUX CUCTEM YPABHEHUM.
Pemenune TpuroHoMeTpUUECKUX HEPABEHCTB. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUI 1 HEPABEHCTB,
COZIEpKALIUX MOYJIH.

3a/1a4yM ¢ mapaMeTPaMHu.

Dyukyus u
npouU3800HAas

[IpousBogHas.

[Ipupamenue pyuxuuu. [lonarue o npon3BoIHOM.
['eomeTpuueckuii ¥ GU3NIECKUI CMBICT TPOU3BOTHOM.
[ToHsATHE O HEMPEPBHIBHOCTH U MPEAEITBHOM IEPEXO/IE.
[IpaBuia Beruncinenus mpou3BoaHbIX. [IponsBoHas
cnoxHou pyHkuuu. [TponsBoiHas TPUTOHOMETPUUECKUX
hyHKIH.

[IpuMeHeHne HenpepbBIBHOCTU U TPOU3BOIHOM.
[Ipumenenune HenpepbiBHOCTU. KacaTtenbHass K rpaduky
¢bynkuuu.  Ilpubmmkenue  BorumcieHusa. [IpumeHeHue
IPOU3BOJHON B (hM3HKe U TeXHHKE. BTopas mpousBoaHas U
€€ MEXaHUYECKUN CMBICIL.

[IpuMeHnenne nporu3BOIHON K UCCIEAOBAHUIO (PYHKIIUM.
UccnenoBanne ¢QyHknuu HAa BO3pacTaHWe U yObIBaHUE.
Kputndeckue Touku QyHKIIMH, MAKCUMYMbl 1 MUHUMYMBI.
HaubGonpmee u  HauMmeHbliee  3HayeHUE  (QYHKLHUU.
[IpumeHeHre TPOU3BOTHON K HCCIENOBaHUIO (QYHKIUH,
noctpoenne rpaduka QyHkuil. Pemenne mnpukIagHBIX
3a/1a4 110 ONTUMU3ALNHU

[IpousBoiHas moka3zaTenbHON (PYHKITUU.

[TpousBoaHas norapupMudecKor PyHKIIHH.

Cmenenu,
s02apughmul, KOpHu

Crenenp ¢ uensiM mnokasareneM. bunHom HeroTona.
Wcnonb3oBanue MOAXOAsIIEH dbopMbI 3armcu
JEMCTBUTENBHBIX YHCET JUIsl PEIICHUs] MPAKTUYECKUX 3a7a4
Y TIPEACTaBICHUS JaHHBIX.

ApudmeTrndecknii KOpeHb HATypaJdbHOH CTENEHH U €ro
CBOMCTBA.

Crenenp C palMOHAIBHBIM IOKa3aTeleM M €€ CBOWCTBA;
CTENeHb C JEHCTBUTEIBHBIM MTOKA3ATEIIEM.

Jlorapucdm uymcna. CpoiicTBa norapudma. [lecaruuneie u
HaTypanbHble Jorapudmsl. [IpeoOpa3oBaHue BBIpAKEHHIH,
coJepKalux Jorapu@Mel.

[IpeoOpa3oBaHusi UYUCIOBBIX BBIPAKEHHUM, CcoOAEpKAIIUX
CTETIeHU 1 KOPHH.

WppauronanbHble ypaBHEHUsT M HepaBeHCTBA. OCHOBHBIE
METOJIbl  pEIICHHs] MPPALMOHAIBHBIX  YpaBHEHUH W
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HEPaBEHCTB.

[TokazarenbHble ypaBHEHUsT W HepaBeHCTBAa. OCHOBHBIE
METOJIbI  pelICHUs  TOKa3aTeNbHBIX  YpaBHEHHH U
HEPaBEHCTB.

Jlorapudmuueckue  ypaBHeHHs.  OCHOBHBIE  METOJbI
pelieHus JorapupMUIeCKUX YpaBHEHUN 1 HEPABEHCTB.

Beposimnocmo u
cmamucmuxa

CoBMecTHOE paclpesieieHHe JBYX CIy4YailHbIX BEJMYMH.
HesaBucumblie ciydaiiHble BEJIMYHHBI.

Maremarnueckoe — OXHUJAHUE  CIYyYalHOM  BEJIIMYMHBI
(pactipeneneHus). [Ipumepsr IPUMEHEHHUS
MaTeMaTH4YeCKOTO OXHUAaHUsl (CTpaxoBaHHWE, JIOTEpes).
MaremaTtrdeckoe — OXKHJaHWE  OWMHApPHOW  CIIydailHOM
BEJIMYMHBI. MaTeMaTHuecKoe OKUJaHUE CYMMbI CIIy4alHbBIX
BEJINYMH. MaTeMaTu4ecKoe 0KMIAHUE F€OMETPUYECKOTO U
OMHOMHUAIBHOTO PACIPEACICHUM.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHE  CIy4YalHOU
BenmuuuHbl  (pacmpenenenus). Jucmepcuss — OMHApHOM
CIy4YallHOM  BEIMYMHBI.  MaremaTuyeckoe  OXKUIAHUE
IPOU3BENICHUSI U  JHUCHEPCHS CYMMbl HE3aBHUCHUMBIX
ClIy4yalHbIX  BeauuuH. Jlucmepcuss W cTaHJApPTHOE
OTKJIOHEHUE OMHOMMANIBHOTO pacupeneieHus. Jucnepcus u
CTaHIapTHOE OTKJIOHCHHUE T€OMETPUYECKOTO
pacrpeeneHus.

HepaBenctBo YeOwiméBa. Teopema YeOwiméBa. Teopema
bepuymnmu. 3akon Oosbmumx uyucen. BuiOopouHbIit MeTOA
VCCIIEIOBAHUM. Bri6opounsbie XapaKTEPUCTUKH.
OneHuBaHWE BEPOSITHOCTH COOBITUS 1O BBIOOPOYHBIM
naHHbIM. [IpoBepka mpocTeMIIMX THUIOTE3 € TMOMOLIBIO
W3YUYEHHBIX PaCIpeCICHUN.

HenpepsiBHble ciydaiinbie BennunHbl. [Ipumepsl. OyHKINS
IJIOTHOCTH BEPOSATHOCTU pacmupeneieHus. PaBHomepHOe
pacIpenesieHue M €ro CBOMCTBA. 3ajlauyd, MPUBOIALIUE K
NI0KAa3aTeJIbHOMY PACHpPENENICHUI0. 3aJaul, MPUBOAAIINE K
HOPMAJIBHOMY  pacnpeneneHuo. @OyHKIMS  IIIOTHOCTH
BEPOATHOCTH TMOKa3aTeNIbHOTO pachpeneiacHus, (QyHKIHUsI
IUVIOTHOCTA BEPOSTHOCTA HOPMAJIBHOTO PACHpPENEICHHUS.
OyHKIMA  IUIOTHOCTA W CBOMCTBA  HOPMAaJbHOI'O
pacrpeaeneHus.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH.
3anaum, npuBoAsIIKE K pacupenenenuto Ilyaccona.
KoBapuanusi nByx ciydaiiHbIX BenuuuH. Koaddumment
auHeHoN koppensuud. CoBMeCTHbIE HAONIONCHUS JIBYX
BEIMYMUH. BbIOOpOUHBIl  KOA(P(GUUIUEHT  KOppemsiuu.
Pasznuumne MexIy JIMHEMHOM CBS3bI0 M NPUYUHHO-
CIEACTBEHHOM cCBA3bI0. JIMHeWHas perpeccus, METON
HAaMMEHbIINX KBAJPaTOB.

Hmoecosoe

OcHoBHbI€ Borpockl Matepuania S — 11 kiacca
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Pesynomamur oceoenusi Mooy

Pesynpratamu
MaTeMaTUYECKHUX

OCBOCHHUS
3HAHUM,

MOJTY ISt
pa3BUTHE

BBICTYIIAET
JIOTUYECKOM

ITOBBILIIEHUE
KYJIBTYPBI,

YPOBHS
OCBOCHHUE

AOIMOJHHUTCIIBHBIX, BBIXOAAIINX 3a paMKH HIKOJBHOI'O KypCa MaTCMATHUKH, 3HAHMUH.
P€3y.]'H>TaTLI IMKOJBbHHUKOB OIICHUBAIOTCA I10 IATHOAJJIBHOM CHCTEME.

IInanupyemoie pezyiomamot 00yUeHU::

IIpexmeTHbIE JInuHocTHbBIE MetanpeaMeTHbIe
pe3yJabTaThl YYAIUXCSH pe3yJabTaThl Y4AIIUXCS: pe3yJbTAThl YYAIIUXCSH:
CdopmMupoBaHHOCTH ATanTUPOBAHHOCTH Osnagenue 0a30BbIMU

[IyOOKHX 3HAHUM
OCHOBHBIM pa3jienamM
MaTeMaTHKH (anredpa,
TEOMETPHS, TEOPHUS YHCET U
KOMOWHATOPHKA);

oOyyaroliero K
KOHKYPEHTHOU Cpefie B
YCIIOBUSIX COBPEMEHHOTO
pa3BUTHS HAYKU U
TE€XHOJIOTUHU

HaBBIKaMHU HCIIOJIb30BaHUA
TCOPCTUYCCKUX U
OMIIUPHUYCCKUX MCTOI0OB
HAaY4YHOT'O ITO3HAHU;

Hanuune HaBBIKOB
IPUMEHEHMS M3yUYEHHBIX
MIOHATUH, PE3YIBTATOB,
METOJIOB JJIS1 PELLICHUS
3aJ1a4 MPaKTUYECKOT O
XapakTepa M 3aJ1a4 u3
CMEXHBIX JUCLHUIIIUH C
MCII0JIb30BAHUEM TIpU
HE00X0AUMOCTH
CIIPABOYHBIX MaTEPHUAJIOB,
KaJIbKYJISITOpa, KOMIIbIOTEPA

OBnaneHue MeTo1aMu
YMEJIOT0 CaMOONpeIeIeHUsS
pu BeIOOpe podust
JanpHeiero o0yueHus ¢
YU€TOM MHIUBUYaJTBbHBIX
CKJIOHHOCTEH U
MOTpeOHOCTEN PErnoHa;

CdopmMupoBaHHOCTH
yYMEHHI BOCIIPUHUMAT,
nepepadbaTsiBaTh U
peIbSABISATH NHPOPMAIIUIO
B CJIOBECHOM, 0Opa3HOM,
CUMBOJINYECKOHN (opMax,
aHAJM3UPOBAThH U
nepepadaTbiBaTh
MOJTy4YEeHHYI0 UH(POPMAIIHUIO
B COOTBETCTBUU C
MOCTABIICHHBIMH 331a4aMH,
BBIJICJISITh OCHOBHOE
COJIEp)KaHUE MPOYUTAHHOTO
TEKCTa, HAXOJAUTh B HEM
OTBETHI HAa MIOCTABJICHHBIE
BOIIPOCHI U U3JIaraTh €ro.

Hannuune ymenus
MIPUMEHSTh U3yUYEHHBIE
MOHSTHUS, METOABI IJIsI
pEILIEHNS 3aHUMATEIbHBIX
3a7ad4, 3a7a4 MOBBLIIIICHHOM
CII0KHOCTH, 3aJ1a4
OJIMMIIMATHOTO XaPAKTEPA,

CdopMHrpoBaHHOCTH
HAYYHOTO MHUPOBO33PCHHUS
Ha TIPUPOJIHBIEC U
COIIMAJILHBIC MPOIIECCHI U
SIBJICHUSL.

CoBeprieHCTBOBaHHE
IPOIIECCOB JIOTUYECKOTO U
a0CTPAKTHOTO MBIIIICHUS

Dopmot KOHmMPOIA:

OOyueHue npeanoaraeT BHIIOJHEHUE 7 Pa3BUBAIOIINX paOOT B TEUECHUE

yueOHoro roja. [Ipu peanuzanuu KaxxJ10ro Moaysasi IpUMEHSETCS TEKYILIUM 1

WUTOTOBBIA KOHTPOJIb.

Tekynmii KOHTPOJb YCIEBAEMOCTH OOYYaIOMIErocsl OCYIIECTBISIETCS B (opme

pa3BUBAIOMUX PabOT B COOTBETCTBHUH C JOIMOJHHUTEILHON 0011e00pa3oBaTeIbHON
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00Ilepa3BUBAIOIIEH  MPOrpaMMOM B IENAX  JOCTHXKEHHS  IUIAHHUPYEMBIX
pe3yabTaTOB OCBOCHHS IIPOrpaMMbl MOAYJIA. B KadecTBe TEKYIIEro KOHTPOJIS
MOTYT OBITh 3a4TE€Hbl HHIWBUAYAIbHbIC JOCTIDKCHHS B OJUMIHAAaX M HHBIX
UHTEJUIEKTyalbHBIX KOHKYpCaX.

WtoroBeiii koHTposb B 9 u 11 Kkiacce ocyimecTBisiercss B (opme T0I0BOM
pa3BUBAIOIICH PabOTHI.

O1lcHUBaHUEC TPOM3BOIUTCS B COOTBETCTBHH CO CIICAYIOIIUMHU TOKa3aTesIMH
BbinoaHeHus (%0):

v’ 76 -100% — 5 (oTau4HO);

v 56% —75% -4 (xoporo);

v 50 -55% — 3 (yIOBIETBOPHUTEIILHO)

v Menee 50% — 2 (HEYIOBIETBOPHUTEIBHO)

[Ipu BbIONHEHHH PabOTHI Ha Moka3arenb «MeHee 50%» pas3BuBaronias padorta

BBITOJIHSETCS IOBTOPHO.

[Tocne 3aBepimieHus oOydeHus oOyuarouiemycs npucBanBaercs Mrorosas oneHka
10 JOIOJIHUTENBHON 0011e00pa3oBaTeIbHON  00IEpa3BUBAIOLIEH POrpaMMe
«MuatennextyansHbiii  Onumi. Martematuka.»  (00bEM — 72 yaca).  OT1o
BHYTPEHHSS OIIEHKa OCBOEHHUS MPOTpPaMMbl: OHa OIpenemsieTcsl Kak CpeaHee
apu(pMETUYECKOE BCEX OTMETOK, MOIYYEHHBIX B T€UeHUE y4eOHOro roga. YroOsl
nonyunTs HWrtoroByro omneHky u CepTudukar o NPOXOKICHHH MPOTPAMMBI,
0OyyaroIUiiCcs T0JKEH BBIMOJIHUTD HE MEHEe MATH Pa3BUBAIOIINX PadoT.

Ouenounvle mamepuanvl: NpuMep pazBuBaromieit padoter Nel (5 kmacc)
Pa3zBuBarwmas padora Ne 1

MaTtemMaTH4eCKHH SI3BIK

Nel. CocraBbTe BBIpKEHUE U BBIYMCIUTE 3HAYEHUE YHUCIIA, KOTOPOE MOJYUYUTCH,
€CJIM U3 HAaMMEHBIIIET0 YEThIPEX3HAYHOTO YHMCJIa BBIYECTh HauOOJIbIIEE JIBy3HAU-
HO€ U 3aT€M BBIYECTh HAMMEHBIIIEE HATYPATbHOE YUCIIO.
No2. 3anuimmuTe perieHue 3a1aun, COCTaBUB MaTEMAaTUYECKOE BhIPAKEHHUE.

Bena nmonsipHas coBa ypoKH B ITUYBEN LIKOJIE.

VYuuna Mmyapasi coBa CUuTaTh, TIe ITUI] TToOoIee -

CrpaBa Tbl BUJIUIIIb YETHIPE THE3IA,

B kax oM 1o yetsIipe nTeHia.

CneBa rH€31] — BOCEMb, a MITUYEK M0 TPH.

I'ne nTenioB Gosbiie, ckopee ckaxxku? Ha ckoiabko Gosbiie?

Ne3. O6o3HaubTe X 1U(DPY AECATKOB, a y — MUGPY SAUHHI] JBY3HAYHOTO YHKCTIA.
[TocTpoiiTe MaTeMaTHYECKYIO MOCIIb 3a/1a4d U PemnTe e€ MeToI0M Tiepedopa.
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3aayMaHo JBY3HAYHOE YMCIIO, KOTOpOe Ha 66 OoJiblle MPOM3BEACHUS CBOUX
udp. Kakoe uncio 3agymano?

N94. W cTHHHBEIMY WIIH JIOKHBIMU BBICKA3BIBAHUSAMHU CTAHOBSITCS ciacayromuce 1npea-
JIO’KCHUS TIPH YKa3aHHBIX 3HaYE€HUSIX OYKB X U y?

a) 12x—35y =1(x=3,y =1);

0) 14x—26y=0(x=6,y=3);

B) 2x—y >27(x =14,y =5);

I) X+2y<649(x=8,y=2);

I[) 5x—-6y> 28(x=8,y= 2) ;

e) 3x+y<210(x =60, y=25)

No5. IlpuBenure KOHTPIIPUMEDP K KAKJIOMY U3 CICAYIOIIUX YTBEPKICHUM:
a) Bce HaTypanbHbIe yncia O0JbIIe eTUHULIBL.

0) JIroboe HaTypaapHOE YMCIIO0 JIeTUTCS Ha 2.
B) Besikoe uuncno, aensieecs Ha 5,0kaHuuBaeTcs udpoit 5.
r) Bece ropona Poccun naxoxasitest B EBporte.

1) B kaxgom mecsiie He MeHbIe 30 THEH.

Neé6.
1) Kakue u3 npuBeIeHHbBIX BbICKa3bIBAHUM ABIISAIOTCS OOLIMMU, @ KaKHe
- HeT?
N3 OykB, COOTBETCTBYIOUIMX OOIIMM BBICKAa3bIBAHUSAM, COCTABbTE HMS Mallb-
YHUKAa.

A | Bce gurypsl Ha yepTeke — MHOTOYTOJIbHUKH.

H | Ha ugeprexe ectb KpyTH.
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P | Hexotopsie purypsl Ha yepTexe — TPEYrOJIbHUKH.

JI | Bce ¢urypsl Ha uepTeke — TPEYrOIbHUKH.

K | Kaxnas purypa Ha yepTexe sBIsSeTCS KBAIPATOM.

T | Haueprexe ecTb KBaapaThl.

O | Hexoropsle kBagpaThl Ha YEPTEKE HE ABILIIOTCS NPSIMOYTOJIbHUKAMU.

W | Bce durypsl Ha yepTeke UMEIOT XOTS ObI OJUH IIPSMOM yTOJI.

S | Y HEKOTOPBIX YETHIPEXYTOJILHUKOB Ha YEPTEIKE 5 CTOPOH.

2) Kakue BpICKa3bIBaHUSA AJI1 JAHHOTI'O 4€PTCiKa SABJIAIOTCA NCTUHHBIMU, 4 KaKUC —
JoxHeIMHU? U3 6YKB, COOTBCTCTBYIOIINX MCTHMHHBIM BBICKA3bIBAHUAM, COCTABLTC
UM JCBOYKU.

Ne7. Jlokaxkure yTBEpKACHUS:
1) CymiecTBYIOT IBy3HAUHbIC YHCIa, UMCIOIIUE 6 JIeTUTeICH

2) V3 Bcex NPSMOYTOJBHUKOB C MEPUMETPOM 16 cM HauOOJBIIYIO TUIONIAIb
MMeeT KBaJpaT (CUUTaTh, YTO JUIMHBI CTOPOH MPSIMOYTOJIBHUKOB BBIPAKAIOTCS
HaTypaJIbHBIMU YHCIIAMH).

3) Ecnm kaxxnoe ciaraeMoe JeIUTCSA Ha 7, TO U CyMMa JCJIMTCS Ha 7.

Ne8. BoccTaHoBuTE 1ETOYKM BBIUMCICHUHN. 3aMOJHUATE TAOJIHUIYy M paciiudpynTe
ci10B0. OOBSICHUTE €T0 CMBICT.
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Ne9. JIBa nmupara urpanu Ha 30J0Tbie MOHETHI. CHavana nepBbld NPOUTPAIT MOJIO-
BUHY CBOMX MOHET U OTAaJI UX BTOPOMY, IIOTOM BTOPOU Ipourpail nepBoMy IMoJio-
BUHY CBOMX MOHET, 3aT€M OIISITh MEPBLIA MpoUTrpas

MOJIOBUHY MOHET. B pe3ynbraTe y nmepBoro okaszaiaoch 15 MOHET, a y BTOpPOro -
33. CKOJIbKO MOHET OBUIO y KaXJI0T0 U3 MUPATOB MEPel HAYaIoOM UTPbI?

Nel(. BuTs BBUIOKWI U3 KapTOYEK MPUMEP Ha CIOKEHUE W 3aTEM MOMEHSI Me-
CTaMM JB€ KapTouku. Kak BuUIWTE, paBEHCTBO HapyIIMIOCh. Kakue kapTOUku Iie-
pectaBui Burs?

Do (GO
©O|[=
[
Q0
DN| (O
0[O
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Temamuueckoe njianupoeanue

Kon-60 Ko-60 Oowee
Dopma Dopma
Pazoen/Tema uacoe uacoe K0J1-60
npoeeoeHusn ammecmayuu
meopuu | RPAKMUKU | 44coe
Mopyasb 1. «MaTemaTuka 1Jjs S kjiaacca
. |Camocmoamenvuasn
MaremaTuueckuii pazsusarowas
paboma 4 4 8
A3BIK paboma Nel
00VUarOWUxXCs
Pemenune
MaTEMAaTUYECKUX KOHCYIbmayusi 1 1 2
3aja4
I'eomeTpuueckue Camocmoameipias a3eusarowas
p paboma 4 4 8 p Y
JUHUHU U TeJa paboma Ne2
00yuarwuxcst
Pemenne
T€OMETPUUECKUX KOHCYIbmayus 1 1 2
3a1a4
KoHCTpyKTHUBHBIE Camocmosmenvhas azeusarouas
Py paboma 4 4 8 p W
3a1a4un paboma Ne3
00VUaAIOWUXCS
Pemienue
KOHCTPYKTHUBHBIX KOHCYIbmayusi 1 1 2
3a1a4
Camocmosimenvhas
Jlornueckue pa3zeusaiowas
paboma 4 4 8
3aJadu paboma Ned
ooyuarowuxcs
Pemienue
KOHCYIbmayus 1 1 2
JOTUYECKHX 3aJ1a4
Camocmosimenvhas aseusaiomas
YeETHOCTH paboma 4 4 8 p
paboma Ne5
ooyuarowuxcs
Pemenue 3anau Ha
.. KOHCYIbmMayus 1 1 2
YETHOCTD
Camocmosmenvras
KomOunaropuka. paszeusarowas
paboma 4 4 8
['pacsr paboma Neb
obyuarowuxcs
Pemenune
KOMOMHATOPHBIX
3ana4d. Pemrenne KOHCYIbmayus 1 1 2
3a71a4 C TOMOIIBIO
rpacdos
Camocmosmenvhas
3aHuMaTenbHas pazsusaiowas
paboma 5 5 10
MaTeMaTHKa paboma Ne7
obyuarowuxcs
Pemenne
KOHCYIbmayus 1 1 2

KOHKYPCHBIX 3a/1a4
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Hmozo 36 36 72
Moayasb 2. «MaremaTtuka 1jis1 6 kjaaccay
CamocmosimenvHas
3aHuMaTeapHas i . . g passusaiowas
MaTeMaTHKa paboma Nel
obyuarowuxcs
Pemenue
KOHCYIbmMayust 1 1 2
KOHKYPCHBIX 3aJ1a4
CamocmosimenvHas
Hauana reometpun Ppaseusaiowan
paboma 4 4 8
paboma Ne2
obyuarowuxcs
Pemenue
TrCOMETPUUCCKUX KOHCYIbmayust 1 1 2
3aj1a4y
Camocmoamenvrasn
Komb6unaTopuka paseuearowas
paboma 4 4 8
paboma Ne3
obyuarowuxcs
Pemenne
KOMOUHATOPHBIX KOHCYIbmayus 1 1 2
3aj1a4
Camocmosimenvhast
IlponenTs! 1 Lboma 4 4 8 paszeusaiowas
TpOHOPLHH P paboma Ned
obyuarowuxcs
Pemienue 3anay Ha
MIPONIOPIIUU U KOHCYTbmayusi 1 1 2
MIPOLICHTHI
Camocmoamenvrasn
AemamocTs paszsusarowas
paboma 4 4 8
paboma Ne
ooyuarowuxcs
Pemienue 3anayu Ha
KOHCYIbmayust 1 1 2
JIETTUMOCTh
HGHHG H CamocmoamenvHas azeusaiouas
paloOHAIbHBIE paboma 4 4 8 p
paboma Neb
qucia obyuarowuxcs
JlewicTBus ¢
CJIBIMH H
i KOHCYIbmayust 1 1 2
paroHaTbHBIMH
YUCIaMU
Jlunerinbie Camocmosmenvhas
5 5 10 | pazsusarowasn
YPaBHEHHS U UX paboma
paboma Ne7
pelIeHust obyuarowuxcs
Pemenune
JMHENHBIX KOHCYTbmayus 1 1 2
YpaBHECHUU
Hmozo 36 36 72
Moayasb 3. «MaTtemaTuka s 7 Kjaccay
3aHuMaTeIbHas CamocmosimenvHas 4 4 8 paseusaiowas
MaTeMaTHKa paboma paboma Nel
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obyuarowuxcs
Pemenue
KOHCYIbmMayus 1 1 2
KOHKYPCHBIX 3aJ1a4
BBenenune B
Alre CamocmosmenvHast L3CUBAIOULS
py- paboma 4 4 8 P y
Beipaxkenus u ux paboma Ne2
odyuarowuxcs
peoOpa3oBaHus
Pemenue
anreOpandeckux KOHCYIbmayus 1 1 2
3aj1a4y
Koopaunatse! u Camocmoamenvhas assusaiowas
rpaduKu. paboma 4 4 8 P
paboma Ne3
DOyHKIMH ooyuarowuxcs
[TocTpoenue
rpapuKoB
P (bv . KOHCYIbmayus 1 1 2
JTUHEHHOU
byHKIIH
Crenens c
HaTypaJIbHBIM Camocmoameronas a3eueaowas
P . paboma 4 4 8 P W
MOKa3aTeyieM | €€ paboma Ned
N ooyuarowuxcs
CBOMCTBA.
Pemenne 3ana4d Ha
CTETEHb C
HaTypaJbHbIM KOHCYIbMAayust 1 1 2
[I0Ka3aTeyIeM U e€
CBOMCTBA
Camocmosamenvhas
TpeyroabHUK U rome . . g pazeusaowas
€ro 2JICMCHTHI p paboma Ne§
obyuarowuxcs
Pemienue
r€OMETPUYECKUX KOHCYTbmayust 1 1 2
3aj1a4y
DopmyJibl Camocmosmenvhas
N passusaiowas
COKpaIiéHHOTO paboma 4 4 8
paboma Neb
YMHOKEHHSI ooyuarowuxcs
DopmyJibl
COKpAIIEHHOTO KOHCYTbMayusl 1 1 2
YMHOXEHUS
JIunerinbie CamocmosmenvHas 38UBLIOULASE
YpaBHEHUSI U UX paboma 5 5 10 |? “
6 paboma Ne7
CUCTEMBI ooyuarouuxcs
Pemenne
JIMHEUHBIX
. KOHCYTbMayusl 1 1 2
YpaBHEHUM U UX
CHUCTEM
Hmozo 36 36 72

Moayab 4. «MaTtemaTuka st 8 Kj1accay

34




3aHnMaTenbHas CamocmosimenvHas
passusarowas
MaTeMaTHKa paboma 4 4 8
paboma Nel
obyuarowuxcs
Pemenne
KOHKYPCHBIX 3a/1a4 | KOHCYIbmMayusi 1 1 2
OneMEHTHI JOTUKU  |CamocmosmenvHas L3CUBAIOULS
U TEOPUH paboma 4 4 8 p P ;70 )
MHOYKECTB 00yuaruuxcs paooma J¥2
Pemenue 3aga4d Ha
TEOPHUIO MHOXKECTB | KOHCYAbMAayUsl 1 1 2
U JIOTHKY
OneMeHTsl Teopun  |Camocmosmenvras
passusarowas
qyucen paboma 4 4 8
6 paboma Ne3
o00Yuarouuxcs
Pemmenue 3agau no
TEOPHUH YUCeI KOHCYTbMayusl 1 1 2
YpaBHeHus U Camocmosmenvhas
passusarowias
CHUCTEMBI paboma 4 4 8
. 6 paboma Ned
ypaBHECHHM obyuarowuxcs
Pemenne
YpaBHEHUM U UX KOHCYIbmayus 1 1 2
CHUCTEM
HepasencrBa u Camocmosmenvhas
4 4 8 paszeusaiowas
CUCTEMBI paboma
6 paboma Ne5
HCPaBCHCTB o0YyHaAroWuxcs
Pemenue
HEPaBEHCTB U UX KOHCYIbmayus 1 1 2
CHUCTEM
CD HKIIUN Camocmoamenvrasn
YHKI 4 4 8 paszeusaiowas
paboma
6 paboma Neb
o0YHUarouWuxcs
Pemenue 3anau
1o TemMe KOHCYIbmayus 1 1 2
«DyHKIMNY
[Tnaanmerpus CamocmosimenvHas EUEAIOUS
paboma 5 5 10 |P “
paboma Ne7
obyuarowuxcs
Pemenune
IUIAHUMETPUYECKUX | KOHCYIbMAayus 1 1 2
3a1a4
Hmozo 36 36 72
Moayasb 5. «MatemaTuka s 9 Kjaccay
OYHKIMY 1 UX Camocmosimenvras
passusarowas
rpaduKu paboma 4 4 8 J6oma Nel
obyuarowuxcs p -
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OyHKIUN.

[TocTpoenue
KOHCYIbmayus 1 2
rpadguKoB
GbyHKIIH
YpaBHeHus u Camocmosmenvhas
passusarowas
CHCTEMBI paboma 4 8
. 6 paboma Ne?2
YpaBHCHUH ooyuarouuxcs
Pemenue
ypaBHEHUHU U KOHCYIbmayus 1 2
CHCTEM YpaBHEHUU
HepaBeHnctBa u Camocmosimenvhas
4 8 paszeusaowas
CUCTEMBI paboma
paboma Ne3
HEPABEHCTB obyuarowuxcs
Pemenue
HEPaBEHCTB M UX KOHCYIbmayust 1 2
CUCTEM
[Tnaammerpus Camocmosimenvras
passusarowas
paboma 4 8
paboma Ned
obyuarowuxcs
Pemenue nnanu-
METPUYECKHX 3a- KOHCYIbmayust 1 2
Jayg
[IpakTuko-
OPHUEHTUPOBaHHBIE |CamocmosmenvHas 4 passusarouas
3a/1a4u. paboma 8 paboma Ne5
[Ipuknagnas obyuarowuxcs
reOMeTpHs
Pemenue
MIPAKTUKO-
p KOHCYIbmayus 1 2
OpPUEHTUPOBAHHBIX
3aja4
DJIeMEHTHI
BEPOSITHOCTH U CamocmosmenvHas
4 pazsusarowas
CTaTUCTHUKH. paboma 8
paboma Neb
[TocnenoBaTeIbHO obyuarowuxcs
CTH M IIPOTPECCHH
Pemenue
BEPOSITHOCTHBIX H
CTaTHCTHYECKUX
3amad. Pemrenne
KOHCYIbmayus 1 2
3aj1a4 Ha
pOTpeCcCuH,
MIOCJIeIOBATEITLHOC
TH
Hrorosas pabora |Camocmosmenvhas
5 10 | pazsusarowas
paboma
paboma Ne7
obyuarowuxcs
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IToaroroska x
OI'D o KOHCYIbmayus 1 1 2
MaTeMaTHKe
Hmozo 36 36 72
Monayab 6. «MaremaTuka nisi 10 kiaccay
AnreOpanueckue  |Camocmosmenvhas
passusarowas
YpaBHEHUS U UX paboma 4 4 8
6 paboma Nel
CUCTEMBI 00yUaArOUWUXCA
Pewenue
ypaBHEHUM U UX KOHCYIbmMayus 1 1 2
CUCTEM
Anrebpandeckue |Camocmosmenvuas
passusarowias
HEPaBEHCTBA U UX paboma 4 4 8
6 paboma Ne2
CUCTEMBI ooyuarwuxcs
Pewmenune
HEPaBEHCTB U UX KOHCYIbmayus 1 1 2
CUCTEM
DYHKINHU U UX Camocmoamenvuasn
o paboma 4 4 8 passusarowas
rpaduku
p paboma Ne3
ooyuarouuxcs
Pemenune
YpaBHEHUM U UX KOHCYIbmayus 1 1 2
CUCTEM
Hppauunonansusie |Camocmosmenvhas
passusarowas
YpaBHEHUSI U UX paboma 4 4 8
p paboma Ned
CUCTEMBI obyuarowuxcs
Pemenue
UpparMOHATBHBIX
PPaltons KOHCYTbMayusl 1 1 2
YpaBHCHHIA W UX
CUCTEM
ITokazaTenbHble U
norapupmudeckue |Camocmosmenvuas passusarowas
BBIpaKEHUS, paboma 4 4 8 paboma Ne
ypaBHEHUS ooyuarowuxcs
byHKIMH
Pemenune
MOKA3aTeIbHBIX U
JOTapu(MHUYECKUX | KOHCYIbMAayusl 1 1 2
YPaBHEHUHU U UX
CHCTEM
Tpuronomerpuue-
CKHe BBIpaeHus, | MOCTIOAMETbHAA aseusarowas
P ’ paboma 4 4 8 P “
ypaBHEHUS U paboma Neb
obyuarowuxcs
byHKIIH
[TpeoGpazoBanue
TPUTOHOMETPUYEC KOHCYIbmMayus 1 1 2
KHUX BBIPAKEHUI.
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Pemenue
TPUTOHOMETPHUYEC
KUX YPaBHEHHUI
Crepeomerpust Camo;:;ag;z:;z;ﬂbnaﬂ 5 5 10 | passusarowan
obyuarowuxcs paboma Ne7
Pemenue
CTEPEOMETPUUECKUX |  KOHCYIbMAYUSL 1 1 2
3aj1a4
Hmozo 36 36 72
Mopyasb 7. «MaremaTtuka ajasa 11 kaaccay
CraproBas padora.
[IpeobpazoBanue |Camocmosmenvras
BBIpaKCHUH, paboma 4 4 8 paseusaomaz
ypaBHEHHS, obyuarowuxcs padoma Nel
HEPaBEHCTBA
[IpeobpazoBanue
BBIPa)KCHUH,
perieHue
areOpanyecKux
ypaBHEHUH, KOHCYIbmayus 1 1 2
HEPABEHCTB U KX
CHUCTEM, 3a/1a4 C
MIPUKIIATHBIM
coJiep KaHHeM
I'eomerpus Camocmosmenvras
paboma 4 4 8 passusarouas
ooyuarouuxcs paboma Ne2
Pemenue
TEOMETPUUECKUX KOHCYIbmayus 1 1 2
3a/1a4y
Tpuronomerpus Camocmosimenvhas
paboma 4 4 8 passusarouas
ooyuarouuxcs paboma Ne3
Pemenue
TPUTOHOMETPUYEC
KUX YpaBHEHHUH,
CUCTEM H
KOHCYIbMayus 1 1 2
HEPABEHCTB,
npeoOpazoBaHue
TPUTOHOMETPUYEC
KHMX BBIPOKEHUU
OyHKIMSA U Camocmosimenvras
HpoH3BOHAs paboma 4 4 3 passusarowas
obyuarowuxcs paboma Ned
OyHKINU U UX
rpadukmu. KOHCYIbmayus 1 1 2
[IpousBoaHas u ee
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MpUMEHEHHE
Crenenn, kopau, |Camocmosmenvhas
sorapu@mbl paboma 4 4 8 paseusaomaz
odyuarowuxcs paboma Ne5
Pemenne
Jorapu(MUIECKUX
, IOKa3aTeNbHBIX,
HUPPAIMOHATIBHBIX KOHCYIbmayus 1 1 2
YpPaBHEHUH,
CHUCTEM U
HEPaBEHCTB
BepositHOCTh 1 CamocmosmenvHas
CTaTUCTHKA paboma 4 4 8 pazeusaomdn
ooyuarouuxcs paboma Ne6
BepositHOCTh 1
CTaTUCTHKA KOHCYIbmayus 1 1 2
Hrorosas pabora |Camocmosmenvhas
paboma 5 5 10 |Passusarowas
obyuarowuxcs padoma Ne7
I[Toaroroska x
EI'D KOHCYIbMAayust 1 1 2
Hroro 36 36 72
I11. BOCIIMTAHUE

Ilenv: CopeiicTBUE€  Pa3BUTHIO  BBICOKOHPABCTBEHHOWM, TBOPYECKOM,
CaMOCTOATENLHOM JIMYHOCTH, CIIOCOOHOM aanTUPOBATHCSI B COBPEMEHHOM MUPE U
MPUMEHSITh TTOJTyYE€HHbIC 3HAaHUS HA MPAKTUKE.

3aoauu:
e Pa3BuTHe TmMO3HABaTEIBHBIX HMHTEPECOB B  pa3HBIX O0NacCTSIX  3HAHWS,
MPEJICTABJICHUM O COBPEMEHHOM HAYYHOW KapTHUHE MHpPA, JAOCTHKEHHSIX
POCCUNCKON U MUPOBOU HAyKH
e Pa3BuTne yMeHuii B 00JIacTH IieJeToJiaranus, TJIaHUpOBaHUS W pediekcud,
YKPEIUIEHNS] BHYTPEHHEN JUCLUILINHBL.
e PazpuTHe ymeHHUs OOIIaThCA MEXIy COOOM M C JPYyTMMHU OKPY>KaOIIUMHU
JIIOJbMH, CJIBIIIATH UX, TPAMOTHO U JOXOIYMBO TOHOCUTH CBOIO MBICIIb.

Dopmol u MemoObl 6OCHUMAHUA:

B xoae peanuzauudd NOporpaMMmbl MPUMEHSIIOTCA  clienytouiue  (popMbl
OpraHW3allid BOCIUTATEIHLHOTO TpoIecca: ydeOHble 3aHATUS (KOHCYJIbTAIUN),
MepenucKka IO DJIEKTPOHHOW mouTe (0OpaTHas CBSI3b) C  POTUTEISIMU
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06yqa}0mnx051, HMCIOIIIUX 3aA0IKCHHOCTH. BSaHMOHGﬁCTBHH BOCIIUTATCIAA H
BOCIIUTYCMBIX OCYHICCTBIIACTCA 810)51 ImoMoIu MECTOA0OB Y6G)KI[€HI/IH,
CTUMYJINPOBAHUA, Ha6JIIOI[CHI/I$I N KOHTPOJIA.

Kanenoapnulii nnan gocnumamenvHou pabomot:

Mecsu/nara Ha3Banue meponpusitus dopma npoBeaeHus!
OKTsI0pb «Pacckaxu o cebe». Koncynpranus TpeHuHI" Ha 3HAKOMCTBO
nexkadpb [IpomesxyTouHas arrectanus [T1cbMa 1o ANEKTPOHHOU

ouTe 00y4YaIOIIMCS |
POIUTEISM
Maii Hrorosas arrecramus ITonBenenme UTOTOB,
pacchbuiKa cepTu(UKaTOB U
BBICTABJICHUE UTOTOBBIX
OTMETOK

Osicudaemole pezyibmamol:
Peanuzauus nporpaMMbl MO3BOJUT C(HOPMUPOBATH Y OOYYAIOMIMXCA CIEAYIOIINE
LIEHHOCTHO-1IEJIEBBIE OCHOBBI IMIOBEJICHHUS:
® [I03HABATEJILHBIE WHTEPEChl B pa3HBIX 00JIACTAX 3HAHUS, MPEACTaBICHUN O
COBPEMEHHOW HAy4YyHOM KapTUHE MUPA, JOCTHXKEHUSIX POCCUUCKOW U MUPOBOMU
HayKH
® YMEHHUSI B OOJIAaCTU LieJIeTIoaraHus, MJIaHUPOBaHUS U PEePICKCUM, YKPETUICHUS
BHYTPEHHEW NWCUUTUIAHBI.
® yMEHHUSI OOIIATHCA MEXKIy CO00M W C JAPYTUMHU OKPY>KAIOIIMMHU JTIOJbMH,
CJBIIIATh UX, TPAMOTHO U IOXOAYUBO JOHOCUTH CBOKO MBICIIb.

Ananu3z pezynomamos:

AHanmu3  pe3yJNbTaTMBHOCTH  BOCIHUTATEIbHOM paboOThl B  MpoIriecce
peanu3anuu MporpaMMbl TPOBOJUTCS B MPOIIECCE MENarornYecKoro HaOI0IeHUs
3a TIOBEJICHHEM JieTeid. AHalu3 pe3yJbTaTOB BOCIHTAHUS MO MPOrpaMMe HeE
npeaycMaTpUBaET ONpeesieHue NePCOHU(PUIIMPOBAHHOTO YPOBHSI BOCTUTAHHOCTH
U Pa3BUTHE KAYECTB JIMYHOCTU KOHKpPETHOro oOydaromierocs. B xome aHanmza
OCYILIECTBIISIETCS  TOJIydeHHUE OOIIEro TMPEACTaBIECHUS O BOCIUTATEIIbHBIX
pe3yabpTarax peaau3aldd MPOrpaMMbl M JOCTHXKEHUU OMPEACIEHHBIX IIEJIEBBIX
OpPUEHTUPOB BOCHUTAaHUSA. Pe3ynbTaThl, MNOJYYECHHBIE B XOAE OLEHOYHBIX
MPOLEYP, UCIOIB3YIOTCS B BHJIE arperUpPOBAHHBIX YCPEAHEHHBIX U AHOHUMHBIX
JTAHHBIX.

IV. OPTAHU3AIIMOHHO-METOJANYECKHUE YCJIOBUSA

Memoouueckoe ovecneuenue:
YueOHbIll MaTepuan U3ydaeTcss B OCHOBHOM IO CIEHHAJIBHBIM TMOCOOUSIM
JUISL pEIIeHUs 3a/1a4 10 pa3IMuyHbIM TeMaM | 3ajanusiM Beepoccuniickoit u Cesepo-
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3anagHON 3a0YHBIX MHOTOMNPEIMETHhIX IIKoA. YacTh 3amanuii paszpaboraHa
npenonaBarensimu llertpa. OOydarommecst 5-11 kmaccoB paboTaroT ¢ ydeOHO-
METOJMYCCKUMHU TIOCOOMSMHU I PEIICHHs 3a7ad, B KOTOPBHIX JaHBI METOJBI,
MPUEMBI, AJITOPUTMBI PEIICHHs 3aJad M0 TOW WM WHOW TeMe, MOKa3aHO Kak
MOJIB30BATHCSA JITUMH METOJaMH, TpPHUEMaMH WM aJIrOPUTMOM Ha TpUMEpe
PEMIEHHBIX KIACCHYECKUX W OJIMMITHAIHBIX 33/1ad. B mOoCOOuMAX Takke m3jaraercs
TEOPETUUECKU MaTepuay, KOTOPHIM TIOMOTAaeT CHCTEMaTHU3UpPOBATh paHEe
nosiydeHHble 3HaHUs. [lo copepkaHHIO MOCOOMS MOKHO YCJIOBHO pa3liejuTh Ha
JIBE TPYIIIIbI:
— YIIIyOJNIAIoNIMe W Pa3BUBAIONIME MaTepual IIKOJIBHOTO Kypca («YpaBHEHUS U
CUCTEMBI ypaBHEHUN», « DyHKIIUU U TpaduKu» U 1p);
— MOCBAIMIEHHBIE «KPY>KKOBBIM» TE€MaM, HE 3aTPOHYTHIM WM Majl0 3aTPOHYTHIM
IIKOJBHBIM 00yueHueM («Jloruueckue 3agaun», «HETHOCTHY U Ip.)

Kak mnpaBuiio, B mocoOuMum HMeEETCs HECKOJIbKO CJIoeB HuH(opManuu, u
YYCHHK MOXET BBIOpATh TOT, KOTOPHIN €My IO CHJjIaM, a TT03)Ke CHOBA BEPHYTHCS K
ATOM TeMe U U3YUYUTh €€ Ha 00jiee BHICOKOM YPOBHE.

HH¢0thll{u0HHble mexnoJ/iocuu, nﬂamtj)opmu u cepsucol:

Mail.ru, TeamLink, Yandex Forms, BKounrakre, chattern.

Mamepuanvno-mexunuueckoe odecneuenue:
HoyTOyk ¢ KOMIIJIEKTYIOIMMU; UHTEPAKTHUBHAS MTAHEh; MHOTO(QYHKIIHO-

HaJIbHOE YCTPOUCTBO; IpapUUECKUI TITAHIIIET.

Cnmcok HCnoIb3yeMoil TMTepaTyphbl:
JTumepamypa, ucnonvzyeman ona pazpadbomku npozpammol
OcHnoenasa numepamypa
1. ®enepanbHas paboydasi mporpamMma CpeIHero ooiero oopa3oBaHus MaTeMaTHKa
(6a3zoBbii ypoBeHb). MockBa, ®I'bHY MHcTUTyT cTpaTeruu pa3BuTus 00pa3oBa-
Hus, 2023
2. IlpumepHasi ocHOBHasi 0Opa3oBaTelbHas MporpaMma 0O0pa3oBaTENBHOIO yUpe-
xaenusi. OcHoBHas mkosia. Mocksa, «IIpocsenienue»,2022
3. ®enepanbHblil NIepedyeHb yUeOHUKOB, PEKOMEHAOBAHHBIX MUHHUCTEPCTBOM 00-
pazoBanus u Hayku Poccuiickoit denepaiuu K UCHOIB30BAHUIO B 00Opa30BaTEb-
HOM ITpoliecce B 00pa3oBaTeNbHbIX YupexkaeHus X, Ha 2024/2025 yueOnsblii roa
Jonoanumenvuas numepamypa
1. becmanbko B.II. Tlemaroruka ©u TpPOTpPecCCHMBHBIE TEXHOJOTUHM OOYyYCHHUS.-
M.:Ilegaroruka, 2005.
2. BospactHas ncuxomnorus: koHcnekT jeknuid. Xuinbko M.E., Tkauea M.C. —
M.: UznatensctBo FOpaiit, 2010.
3. I'pynénoB S.U. Ilcuxonoro-nuaakTu4eckiue OCHOBbI METOJIUKUA OOy4YeHHs Ma-
tematuke / SI.W.I'pynénos.-M.:Ilenaroruka, 1987.
4. Mertoauka u TexHoJorus o0ydeHus matematuke. Kypc nekmuii: mocobue asns
By30B/ [log Hayun. Pen. H.JI. CtedanoBoii, H.C. IToaxomnosoii. — M.:JIpoda, 2005.
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5. CeneBko I'.K. CoBpemeHHble oOpa3zoBarenbHble TexHOJoruu.-M.: Hapomnoe
oOpazoBanue, 1998.

6. ®punman JI.M.TeopeTtnueckie OCHOBBI METOAMKH OOYyYEHHS MaTeMaTHKE:
Yyebnoe mocobue. M3n.2-e, ucn. U nom.-M.:Enuropuan YPCC, 2005.

7. Skumanckaa W.C. TexHoJIOTHSI JIMYHOCTHO-OPUEHTUPOBAHHOTO 00pa30BaHUS.-
M.: Cents16p5,2000.

Jumepamypa, pexomenoosannasn 011 o0yuarOuuxcs
Pexomenoyemwle yueoHuKu

1. Bunenkun H.A., XKoxoB B.U., YecHokoB A.C. u np. Marematuka 5-i Kjacc:
0a30BbIf ypOBEHb: YUEOHUK B 2 yacTsAX. AKIIMOHEpHOe o0miecTBO «M3naTens-
ctBO «IIpocBenienne»

2. Bunenkun H.A., XKoxos B.U., YecHokoB A.C. u np. MaremaTtuka 6-i Kjacc:
0a30BbIf ypOBEHb: YUEOHUK B 2 4acTsAX. AKIIMOHEpHOE o01ecTBO «M3maTens-
ctBO «IIpocBemenue

3. MakapsrueB FO.H., Munrmrok H.I'., HemkoB K.W. u apyrue: mox pen. Tems-
koBckoro C.A. Maremaruka. Anredpa: 7 kiacc: 0a30BbI YpOBEHb: YUECOHUK.
AxnuonepHoe obiectBo «M3narensctBo «IIpocBeiienne»

4. MakapsiueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue: nox pen. Tens-
koBckoro C.A. Marematuka. Anredpa: 8 kiacc: 0a30BbIil YPOBEHb: YUECOHUK.
AxnuonepHoe odiectBo «M3natenscTBo «IIpocBerienre»

5. MakaperueB FO.H., Munmtoxk H.I'., HemkoB K.W. u npyrue: mon pen. Tens-
koBckoro C.A. Maremaruka. Anrebpa: 9 kiacc: 6a30BbIM YPOBEHb: YUCOHUK.
AxrmonepHoe o6mectBo «M3aarensctBo «lIpocBemenne»

6. Mopakosuu A.I'., Cemenos I1.B.. u npyrue B 2 yactsix. Anredpa 9 kiacc; moj
penakuueit Mopakosuya A.I'. OO0 « 11Ol MHEMO3MNHA»

7. Aranacsu JI.C., byry3oB B.®., KagomieB C.b. u apyrue Marematuka. ['eo-
MeTpus: 7-9-¢ kimacchl: 0a30BBIN YPOBEHB: YUeOHUK. AKIIMOHEPHOE 00IIECTBO
«M3patenbcTBO «lIpocBenieHne»

8. Bwicoukwuit W.P., Slmenko U.B., mox pen. SAmenko M.B. Maremaruka. Bepo-
STHOCTb W CTATUCTHKA: 7-9-¢ Kitacchl: 0a30BbIM YPOBEHB: YUCOHUK B 2 YaCTSX.
AxnunonepHoe odiectBo «M3aarenscTBo «lIpocBerienre»

9. Amumos I A., Kansrua FO.M., TkauéBa M.B. u npyrue Maremaruka: anreo-
pa 1 Hayaja MaTeMaTHYECKOro aHalin3a, TeoMeTpus. Ajnredpa U Havaja mMaTe-
Matnyeckoro a"ammza 10-11 k. AkmuonepHoe ob6miectBo «M3marenscTBO
«IIpocsemenue»

10.ATranacsn JI.C., Byry3oB B.®., Kagomues C.b. u npyrue Matemaruka: anreo-
pa W Hayajga MaTeMaTU4YeCcKoro aHanuza, reomerpus. ['eomerpus 10-11 ki
AxrmmonepHoe o6mectBo «M3marensctBo «IIpocBemenue

11.Mep3nsk A.I'., Homuposckuii J[.A., [TonskoB B.M.; nox pemakuueit [Tonon-
ckoro B.E. Maremaruka. Anre6pa v Hadajna MaTeMaThyeckoro ananuza 10
kinacc (yrmyonénHoe uzydenue). OOO Mzparenbckuit nentp «BEHTAHA-
['PA®Dy»; AkunonepHoe obiiectBo «M3natenscTBo «lIpocBerienre»

12.Mep3nsax A.l'., Homuposckuii [[.A., [TonskoB B.M.; nox penakiueit [1osoH-
ckoro B.E. Maremaruka. Anrebpa v Hadaja MaTeMaThyeckoro aHanuza 11
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kinacc (yrmyonénHoe msydenue). OOO Mzparenbckuii nentp «BEHTAHA-
['PA®»; Axunonepnoe odmectBo «M3natenbetBo «IIpocBemenne»

13.Mep3nsik A.I'., Homuposckuii [I.A., [Tonskos B.M.; nox penaxiueit [lomon-
ckoro B.E. Marematuka. I'eomerpus 10 wmacc (yriyOsi€HHOE H3y4YEHHE).
00O WMzparenbckuit nienTp «BEHTAHA-I'PA®»; AkmuonepHoe oOIIECTBO
«3narensctBo «IIpocBemenue»

14 Mep3nsk A.I'., Homuposckuii J[.A., [lonskoB B.M.; nox penakuueit I1onon-
ckoro B.E. Maremartuka. I'eomerpus 11 kmacc (yriayOnéHHOE H3y4UEHHE).
00O WMznarensckuii 1ieHTp «BEHTAHA-TPA®); AkiuoHnepHoe 00IIECTBO
«3narensctBO «IIpocBemieHne

Cnucok 0ononHumenbHoOU 1umepanypol
1. AraxanoB H.X., Ilognmunckuii O.K. Bcepoccuiickas onumnuaza mKOJIbHUKOB
o marematuke. — M.: AIIK u ITITPO, 2005.
2. AuanmponoB M.K. MaTtemaTnka ACHCTBUTEIBHBIX U KOMIUICKCHBIX YHCEN. - M.:
[Ipocsemenue, 1975.
3. banasu 3.H. Penerutop mo maTematuke sl MOCTYMAONIUX B By3bl. — PocTOB
H/J1: m3n-Bo «Denukcy, 2003.
4. BacunwseB H.b., I'yreamaxep B.JI., Pab6om XX.M., Toom A.JI. 3aounsie Marte-
Marudyeckue onumnuansl. — M.: Hayka, 1986.
5. BacunseBa B.A., Kynpuna T.Jl., Monogomnukosa P.H. Meroguueckoe noco-
Oue 1Mo MaTeMaTuKe IS MOCTyMamux B By3bl. — M.: U3n-so MAU, 1992.
6. Bepecosa E.E.. llenucoBa H.C., [Tonskosa T.H. IIpaktukym mo pemenuto Ma-
TemMaTuueckux 3aaad. - M.: I[Ipocsemenue, 1979.
7. T'azera «Martemartuka» (mpunoxenue k razere «llepBoe ceHTsOps»). 1994 —
2008.
8. T'enmpmann .M., I'maronepa E.I'., llnons D.3. ®yHkiuu u rpaduku. — M.:
Hayka, 1973.
9. I'enxun C.A., Uten6epr H.B., ®omuk JI.B. JleHunrpaackue MaTeMaTHISCKUC
Kpyxxku. — r.Kupos, 1994.
10.T'oBopoB B.M., JIp1608 I1.T., Mupomun H.B. CO0pHHK KOHKYPCHBIX 3a7a4 IO
Maremaruke. - M.: Hayka, 1983.
11.T'yce B.A., Mopakosuu A.I'. MaTemaTuka (crpaBouHble MaTepuaibl). - M.:
[Ipocsemenue, 1988.
12.EI'D 2008. Matematuka. TpeHupoBodHbIe 3aaanus. — M.: Dkcmo, 2008.
13.3amaun MUCEMEHHOTO SK3aMEHa 10 MaTEMAaTHKE 3a KypC CpeHel MIKoIbl. — M.:
[Ixona-npecc, 1994.
14.3BaBuy JL.U., Pa3anoBckuii A.P., [lorammank A.M. COopHUK 3a/1a4 10 anredpe
u Marematndyeckomy aHanuzy ais 10-11 knaccoB. — M.: Hoas mikosna, 1996.
15.3unb0epbepr H.M. Metozasr pemeHus: nppaimoHaibHBIX YpaBHeHHM. — [I1CKOB:
[TOUIIKPO, 1998.
16.3unb0epoepr H.U. Metoasl perienus gorapupmMuyeckux ypaBHeHui. — IIckoB:
[TOUIIKPO, 1998.
17.Kanens-benos A.f., Kopanpmku A.K. Kak pemaror HecTaHaapTHBIC 3a7ayH.
60-s MockoBckast MaTeMaTH4yeckas onummuana. - M.: MITHMO, 1997.
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18.KBanr. [Ipunoxenue. — 1994 — 2012.

19.Kpamop B.C. IloBTOopsieM U cHCTEMaTH3UPYEM HIKOJBHBIM Kypc aiareopbl u
Hauana ananusa. - M.: [IpocBemienue, 1996.

20.Maremaruka. [TogroroBka k EI'3-2012. BerynurenbsHble ucnbsiTanus. — PoctoB
u//1: Jlernon, 2011.

21.Maremaruka B mkose. 1988-2012 rr.

22 MenbaukoB NU.U., CepreeB U.H. Kak pemarte 3agaun no matematuke Ha BeTy-
MUTEIBbHBIX dK3aMeHax. — M., 1994,

23.Monynb aerictButenbHoro yucia. [lox pen. [Ipodeccopa MI'Y Ilumkuna E.B.
— [Mymmno: OHTTH Ilymmnackoro Hayunoro nestpa PAH, 1992.

24 Mopozosa E.A., IlerpakoB U.C., CkBopuoB B.A. Mexnaynapoansie MaTtema-
Trueckue onumnuaasl. - M.: Ilpoceemenue, 1976.

25.Hecrepenko F0.B. 3agaun Ha cMekanky. — M.: JIpoda, 2006.

26.0Onexnuk C.H. CrapunHble 3aHUMaTeNbHbIE 3a0a4n. — M.: JIpoda, 2006.
27.Ilepensman S1.U. [lna ronbix maTematukoB. Becenbie 3agaun. — M.: PUMUC,
2007.

28.Pomnonos E.M. Pemenue 3anau ¢ mapamerpamu. [locobue mis mocTymaromux
B By3s1. — M.: MII Pycp-90, 1995.

29.PyoumoB A.M., Hlamues K.III. DnemeHTh MaTeMaTHueCKOTO aHanmu3a. — M.:
[Ipocsemenue, 1972.

30.Ceprees M.H. 1000 BonpocoB u orBetoB. MATEATUKA: Yyebnoe mocobdue
1151 noctynarommx B BY3s1. — M.: «KHmxHbIN 10M «YHUBEpcUTeT», 2001.
31.CumonoB A.{l.. bakaeB JI.C. u ap. Cuctema TpeHHUPOBOYHBIX 3374 U YIpax-
HeHuil o marematuke. — M.: IIpocBemienue, 1991.

32.Co6oneB C.K. I'eomerpus. [Tocobue mist mocrynaromux B By3bl. Yacts [ - [lna-
Humetpus. Yacts II - Crepeomerpus. - M.: MI'TY um. H.O.baymana, 1996.
33.Comomonnk B.C. CO0pHHK BONPOCOB U 3a/ad Mo mMaTemaTuke. - M.: Boicmas
mkosna, 1978.

34.®apkoB A.B. Marematudeckue onuMmmnuaabl B mkone. 5 — 11 kmaccer. — M.:
Aiipuc-npecc, 2008.

35.1pmkuH A.T'., [Tuackuii A.M. CnipaBoYHUK MO METOJaM PEIICHUs 3a1a4 110 Ma-
tematuke. - M.: Hayxka, 1989.

36.YetrBepras CopocoBckasi oquMIMaaa mkoiabHUKoB 1997-1998. - M.: MITHMO,
1998.

37.1lIxonpHBIC OMMMMUAABL. MEXIyHapOAHBIE MATEMAaTHYECKUE OJMMITHAIBI. —
M.: dpoda, 2000.

38.Actpedunenkuii I'.A. 3amauu ¢ mapamerpamu. - M.: [IpocBemenue, 1996.

44



45



