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1. IosicHUTeIbHAA 3alIUCKA
Pabouas nporpamma no anredpe i 9 kiacca 1 ctpaTsl paspaboTaHa Ha OCHOBE CIIETYIOLIUX

HOPMATUBHBIX JOKYMCHTOB U MCTOANYCCKUX MATCPUAJIOB!:

1. ®enepanbHOro rocyaapCTBEHHOrO OOpPa30BaTEIbHOIO CTaHAAPTa OCHOBHOIO OOILEro
00pa3oBaHMsl, YTBEPKAECHHOTO pUKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku PO
orl7.12. 2010 r. Ne1897

2. Tlpumepnas ocHOBHast 0Opa3oBaTenbHast IpOrpaMmMa OCHOBHOTO 00IIIero oopa3zoBaHus,
yrBepxaeHHas DenepanbHbIM y4eOHO- METOINYECKUM 00BbEIMHEHUEM 110 00IIeMY
obpaszoBanwio (IIporokon 3acenanus ot 8 anpenst 20151.Nel/15)

3. [IIporpammoii 1o matemaTuke s 5-11 kmaccoB 00me00pa3zoBaTEIbHBIX OpraHu3aIui
kosuiekTuBa aBTopoB A.I'. Mep3msk, B.b. Ilononckuii, M.C. Skup u np. Maremaruka:
nporpammsl : 5—11 kmaccel /— M. : Benrana-I'pad, 2018.

Jannaa pabouas npozpamma opueHmupo6ana Ha UCNOIb306aHUE YUEOHUKA:

Anrebpa: 9 kmacc: y4eOHUK JJsl ydalmxcsi o0meoOpa3oBaTeibHbIX yupexaeHuil / ATl
Mepznsk, B.B. [Monouckuit, M.C. Sxup; nox pea. B.E. Ilogonsckoro. — M.: Benrtana-I'pad,
2022.

CornacHo yuyeOHOMY IUIaHy IIKOJBI Ha M3ydeHHe ainreOpbl B 9 kiacce oTBogUTCS 3
yueOHBIX Yaca B Hezento, Bcero 102 yaca.

B BocbMBIX Kilaccax NpOJOJDKAETCSl CTpaToBoe O0OydyeHHe, KOTOpoe ObUIO BBEJIEHO C
ceHta0psa 2018 rona. TexHomOrus cTpaToBOoro o0y4yeHHst CHOCOOCTBYET YCHEIIHONW MOJArOTOBKE
yUYaluXxcs K JaibHEeHeMy npoGuibHOMY WK yriIyOnéHHOMY oOydeHuio. B cTparax BBICOKOTO
ypoBHS UAET OojblIas OMopa HAa YMEHHME YyYalluXcs YCTAHABIMBATh JIOTMUYECKUE CBS3H,
yCTaHaBJIMBATh M (POPMYIIMPOBATh HAyYHBIC IOHATHS. BobIioe BHUMaHKE yIeNsAeTCs 3a/1aHusM,
CBSI3aHHBIM C ITPHUMEHEHHEM TOJTYYSHHOW HHPOpPMALUK B HOBOM HE3HAKOMOM CHUTYaIUH, a TAKKE
00Cy)XJIeHUE TEOPETHUUECKUX aCHEeKTOB H3ydeHHOro. Iloaromy B cTpaTax BBICOKOTO YpPOBHS
oOyueHnne HIET B Ooyiee OBICTPOM TEMIIE, YBEIMYMBAIOTCS O0BEM M TIyOMHA H3y4yaeMoro
Mmarepuaia. Mcnonp3yroTes NeAyKTUBHBIA MeTOA 00ydeHus, nmpobiaemMHbsle MeToasl. Ha ypokax
OosbllIe BPEeMEHHU YAENSAI0 CAMOCTOSTEIbHON paboTe, CaMOMO3HAHUIO, UCHOJIb3Yys OINOpHBbIE
KOHCTIEKTBI, OTIOPHBIE 3HAKH.

BenymuMm metonom pa®oThl Ha ypokax sIBIsieTcsl MpoOJeMHBINH, KOTOpBIH oOecreunBaeT
MaKCHMaJIbHOE COYETaHNE CAMOCTOSATENIbHON MOMCKOBON JI€ATENbHOCTH YYalIUXCs C YCBOEHUEM
TOTOBBIX BBIBOJIOB HAYKH.

Hannas pabouasi mporpamma paspadbotana s ydamuxcs 1 (Beicmieid) crpatsl. [Iporpamma
na€T  pa3BUBAIOLIME CBEIEHUs, YIIIyOJsIolMe MaTepuan, I[O3BOJISIONME PUMEHSThH
NOJIydEeHHBIE 3HAHUS B HOBBIX HECTaHJIAPTHBIX CUTYallUsX, YTO MO3BOJISET BBIBECTH YYaIMXCS
Ha YPOBEHb OCO3HAHHOI'0, TBOPUECKOTO MPUMEHEHHs 3HaHuil. OHa npeaycMaTpuBaeT CBOOOHOE
BJIaJICHHE YYeHUKaMH MaTepuaioM, IpuéMaMy yMCTBEHHON U y4eOHOM JesITeIbHOCTH.

OcHoBHble (hopMBI U METO/BI PadOTHI: rpynnoBas padora, ppoHTaIbHBIE METOABI PabOTHI B
COUYETaHUM C 3aJaHMSIMM, ITO3HABATEIHHOW CAMOCTOSITEIBHOCTH YyYalllUXCsl, AUJIAKTUYECKUE
UTPBI, CMOTPBI 3HAHUH, JOMAITHUE KOHTPOJILHBIE PaOOTHI.



2. IlnaHupyemble peAMeTHbIE Pe3yJbTAThI H3y4YeHUs aaredopsl B 9

KJI1acce

Pa3gen

BeinyckHuK HayyuTes (Uist
HCIO0JIb30BAHMS B IOBCEAHEBHOM
JKM3HU U o0ecriedeHust
BO3MO’KHOCTH YCIIEIIIHOT O
NMPOI0JIKEeHUS 00pa30oBaHMsI HA
0a30BOM YPOBHE)

BbINyCKHUK IOJYYUT BO3MOKHOCTH
HAy4YuThCA B 7-9 kiaccax (ais
olecrieyeHUs! BO3MOKHOCTH YCIIEIIIHOTO
MPOI0JIKEHUs 00pa3oBaHusi HA 0A30BOM U
yri1y0J¢HHOM yPOBHSX)

YpaBHeHusi u

e  OnepupoBatrh Ha 6a30BOM

o Onepuposamsv NOHAMUAMU.

HepaBeHCTBa YPOBHE OHSATHUSIMH: YUCIIOBOE HepaeeHCcmeo, peulenue Hepagencmad,
HEpaBEHCTBO, HEPABEHCTBO, PELICHUE | 001acmy onpedeienus HepaseHCcmad,
HEPaBEHCTBA; cucmemvl ypagHeHUl Ul HepageHcm;
®  TIPOBEPSTH CIIPABEIAIUBOCTH ®  UCNONBL308aMb MEMOO UHMEPBALOE 05
YHCIIOBBIX PABEHCTB U HEPABEHCTB; pewenus yenvlx u OpoOHO-PaAYUOHANbHBIX
e  pemiaTh JTUHEHHBIC HEPABEHCTBA | HEPABEHCME,
¥ HECJIO)KHbBIC HEPAaBEHCTBA, ®  pewams JUHeliHble HEPABEHCMBA C
CBOJISIIMECS K JTMHEHHBIM; napamempamu,
®  pemaTh CHCTEMBI HECIIOKHBIX ®  peuamsv HeClOHCHbIE CUCTEMbL
JTUHCHHBIX HEPABCHCTB; JIUHEUNBIX YPAGHEHUL C NapamMempamul;
®  [IPOBEPSTH, ABJISETCS JIM JaHHOE | B IMOBCeIHEBHOM KU3HU U NIPH U3YyYEHUHU
YHCIIO PEIIeHNEM HEPaBEHCTBA; APYTHX NMpPeIMeTOB:

e  1300paxkaTh peHICHUs ®  cocmasnamv u peulams JuHelHble U
HEPABEHCTB U MX CHCTEM Ha K8aopammubvle HepaseHCms npu peueHuu
YHCJIOBOM TIPSMOIA. 3a0ay Opy2ux yueOHvlX NPeoMenos,
®  GLINOJHAMb OYEHK) NPasoonooodus
Pe3yIbmamos, noyuaemvix npu peuieHuu
JIUHEUHBIX U K8AOPAMHBIX HEPABEHCING NPU
peuteHul 3a0a4 Opyeux yYueOHvIX npeomemos;
®  gubUpamv coomeemcmayouue
VpasHeHusl, HepaBeHCMB8a UL UX CUCTEMbl
0J1s1 COCMABIeHUs MamemMamudeckou Mooeau
3A0AHHOT PealbHOU CUMyayuu uiu
NPUKIAOHOU 3a0ayl;
®  yMemb UHMEPNPEMUPOBAMb NOTYYEHHbLU
npu peuwienuy ypasHeHus, HepaseHcmed Uil
cucmemvl pe3yibmam 8 KoHmexKcme 3a0aHHOU
PeanvHoU cumyayuu uiu NpUKIaoHoll 3a0aju
DOyHKUHH e 110 rpauKy HaXOAUTh 00JIACTh e Onepuposamsv noHamMuAMU: 00IACMb

OTIpeIeJIeH s, MHOJKECTBO 3HAYCHUH,
HYJIM QYHKIMH, TPOMEXKYTKH
3HAKOMOCTOSTHCTBA, TPOMEKYTKH
BO3PACTaHMA U YObIBAHMUS,
HauOoJbIlIee U HAUMEHbIIIee
3HaYeHUs (PYHKINH;

®  CTPOUTH IrpauK JIMHEHHON
byHKImm;

®  IIPOBEPSTH, ABJISAETCS JIU TAaHHBIN
rpaduk rpaduKoOM 3aJaHHOM
byHKIMH (TUHEHHOM, KBaIPATHIHOH,
00paTHOW MPONOPUHUOHATILHOCTH);

onpeoenenuss U MHONCeCme0 3HaA4eHUll
@yHKYUY, HYIU PYHKYUU, RPOMENCYMKU
3HAKONOCMOAHCIEA, MOHOMOHHOCHb
@yHKyuU, YEMHOCMb/HEYEMHOCTND DYHKYULL,
o cmpoums epaghuKru K8AOPAMUYHOL
. k
@ynxyuil, pynkyuu uoa: y =a+——,
X+b
®  Ha npumepe K8AOPAMUYHOU DYHKYUU,
UCNONb308aMb NPe0bPA3068anUsL cpagdura
@yuryuu Y=F(X) o2 nocmpoenus epaguxos
@ynryuii y = af (kx+b)+c;




Paznen

BbinycKHUK HayuuTes (IJist
HCMOJb30BAHNS B MOBCEIHEBHOM
JKU3HH U o0ecnieyeHnst
BO3MOKHOCTH yCHEIIHOT0
NMPOI0JIKEeHUS 00pa30oBaHMsI HA
0a30BOM YPOBHE)

BhinyCKHUK MOJYYHT BO3MOKHOCTH
Hay4YnThcs B 7-9 kiaccax (a7
o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOTO
MPOI0JIKeHUs 00pa3oBaHusi HA 0A30BOM U
yri1y0JéHHOM yPOBHSX)

e  OmpenessATh NPUOIMKEHHBIE
3HAYCHUS KOOPJAUHAT TOUKH
nepeceueHus rpauKkoB QyHKIUH;

e  omepupoBaTh Ha GA30BOM YpOBHE
MOHATUSIMMU: MOCJIEI0BATEIBHOCTD,
apudMeTHIecKas mporpeccus,
T€OMETPUYECKAs IPOTPECCHSI;

e  pelwaTb 334a4M Ha Nporpeccuu, B
KOTOPbIX OTBET MOKeT 6bITb NOAYYEH
HenocpeacTBEeHHbIM NoAacyéTom bes
npumeHeHna Gopmyn.

B noBceaHeBHOM KM3HU U NIPU
M3YyYECHUHU APYIrUX NPeIMeTOB:

° MCNO/b30BaTb rpadMKu peasnbHbIX
npoLeccos 1 3aBUCUMOCTEN ANA
onpeaeneHna nx CBOMCTB (Hambonblune
M HauMeHbLLIME 3HAYEHUNSA, NPOMENKYTKU
BO3pacTaHuA 1 ybbiBaHUA, 06nacTu
NONOXKUTENbHbIX U OTPULLATENbHbIX
3HaYeHUN U T.N.);

o MCNONb30BaTb CBONCTBA JIMHENHOM
bYHKLMN 1 ee rpaduK Npu peleHnm
3a/a4 U3 Apyrux y4ebHbix npeameTos

®  uccredosamv GyHKYUIo no eé epaguxy;

®  HAXOOUMb MHONCECHBO 3HAYEHU, HYU,
NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

®  onepuposamv NOHAMUAMU.
nocie008amenbHOCb, ApupMemuiecKas
npocpeccusi, 2eoMempudecKkas nPpocpeccusi;

®  pewams 3a0ayu HA apupGMemuuecKyo u
2e0MeMPUYECKYIO NPOSPECCUIO.

B noBceHeBHOI KM3HU U NPH U3YyYEHUH
APYTruX NMPeIMeTOB:

®  ULTIOCMPUPOBAMb C NOMOWBIO 2paghura
PEANbHYIO 3A8UCUMOCTb UTU NPOYECC NO UX
Xapakxmepucmuxkam,

®  UCNONBL308aMb CEOUCMBA U CPAPUK
K8aopamu4Hou YYHKYuu npu peueHuu 3a0ay
U3 Opyeux y4eonvix npeomemos

Crarucruka n
Teopust
BEPOATHOCTEH

e  lmersb npencTaBieHHE O
CTaTUCTHYECKUX XaPAKTEPUCTUKAX,
BEPOSITHOCTH CIIy4alfHOI'O COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

e  pemaTh NpocTeiime
KOMOWHATOPHBIE 33]Ja4l METOJIOM
IPSIMOTO U OPTaHU30BAHHOTO
nepedopa;

®  [IPEICTaBISATH NaHHBIE B BUJIE
TabJInL, AUarpaMM, rpauKoB;

e  yUTaTh UHPOPMALHIO,
NPE/CTaBICHHYIO B BUJIE TaOJIUIIBI,
Jarpammbl, rpaguka;

®  ONpeAesaTb OCHOBHBIE
CTaTUCTHUYECKUE XapaKTEPUCTHKH
YHCIIOBBIX HAOOPOB;

®  OIICHMBAThH BEPOSITHOCTD
COOBITHUS B MPOCTEHUIINX CITyYasx;
®  HMETh MPEJICTABICHUE O POITU
3aKoHa OOJIBIIMX YUCET B MACCOBBIX
SIBIICHHSIX.

B noBceHeBHOI :KM3HHM M IIPH
M3YYeHUH IPYTUX NMPeAMETOB:

e OLEHMBATb KOJIMYECTBO

e Onepuposamoe MOHAMUAMU: cmoabyamele u
Kpyzoeble duazpammel, mabauybl OaHHbIX,
cpedHee apugpmemuyeckoe, MeduaHa,
Haubonbwee u HAUMeHbWee 3HaYeHUA 8bI60PKU,
pasmax 8bl6opKuU, ducrepcus u cmaHoapmHoe
OMK/IOHEHUe, CAy4aliHasa U3MeH4Yu8oCMs;

®  u3BIEKAMb UHDOPMAYUIO,
npeocmasieHHyo 8 mabiuyax, Ha
ouazpammax, epaguxax;

®  cocmasnames madauysl, CMpounms
ouazpammul U epagpuKu Ha 0OCHOBe OAHHBIX,
®  0Mepuposame MOHAMUAMU: haKmMopuasn
4yucna, NepecmaHo8KU U CO4emaHus,
mpey20abHUK llacKans;

®  [IpUMeHAMSb NpPasuso rnpoussedeHus npu
peweHuu KOMbUHaMOopHbIX 34004,

®  onepuposame MOHAMUAMU: CAy4aliHbll
oneim, cay4valiHeil 8b160p, UCbIMAHUE,
anemeHmapHoe cay4aliHoe cobbimue (ucxoo),
Kaaccu4yeckoe onpedesneHue 8eposmHocmu
cnyyaliHo2o cobbimus, onepayuu Hao
cnyyaliHeimu cobeimuamu;

e [pedcmasaams UHPOPMAYUIO C MOMOWbIO
Kpyeos Jlinepa;




BbinycKHUK HayuuTes (IJist
HCMOJb30BAHNS B MOBCEIHEBHOM
JKU3HH U o0ecnieyeHnst

BhinyCKHUK MOJYYHT BO3MOKHOCTH
Hay4YnThcs B 7-9 kiaccax (a7

Paznen o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOTO
BO3MO’KHOCTH YCIIELIHOT'O
MPOI0JIKeHUs 00pa3oBaHusi HA 0A30BOM U
NPOAOJIKEHUsS] 00Pa30BaHUA HA ..
yri1y0JéHHOM yPOBHSX)
0a30BOM YPOBHE)

BO3MOKHbIX BAPMAHTOB METOLOM e  pewame 30004U HA 8bl4UCAEHUE

nepebopa; sepoAmMHocmu ¢ nodcuemom Kosaudyecmasa

®  MMeTb NpeAacTaBJeHNe 0 pPoau 8aPUAHMOB C MOMOWbI0 KOMBUHAMOPUKU.

NPaKTUYECKM JOCTOBEPHBIX U

MasIoBEPOATHBIX COBLITHIA; B noBceHEeBHOM KU3HU U IIPH U3YyYeHUH

®  CpaBHWMBaTb OCHOBHBIC JAPYTrUX MpeaMeToB:

CTATUCTUYECKUE XAPAKTEPUCTUKH, ®  U38/7€KamMb, UHMepnpemuposams u

MOJyYEHHBIE B IIPOLIECCE PELIEHUS npeobpazosbieame UHPOPMAUUI,

MPUKJIAJAHON 3a]1a4u, U3yUCHUS npeoCcmasieHHy0 8 mabauyax, Ha

pEeaIbHOrO SIBJICHUS; ouazpammax, epapurax, Ompaxicarouiyo

®  OLICHUBATh BEPOSTHOCTD CB0UCMBA U XaAPAKMEPUCTMUKU PeanbHbLX

peabHBIX COOBITHI U SBIICHUI B npoyeccos u sA61eHUl;

HECJIOKHBIX CUTyalUsAX e onpedensms cmamucmu4eckue
XxapakmepucmuKu 86160poK no mabauyam,
ouazpammam, epaghuKam, 8birosAHIMb
CpasHeHuUe 8 3a8UCUMOCMU OM Uesu peuleHus
3a0ayu;
®  OYEHUBAMb BEPOSMHOCHb DEAIbHbIX
cobbimuil u s61eHUll

TekcroBbIE ®  CTPOMTb MOAE/b YCNOBMA 334auUm (B | ®  UCM0/63080Mb PA3HbIE KPAMKUE 3aMUCU KAK
3aJa4u BUAE TabauLbl, CXEMbI, PUCYHKA UK MoOesIU MeKCMOo8 C/I0MHbIX 3a0ay 015

YPaBHEHMSA), B KOTOPOM AaHbl 3HAYEHUA
[ABYX M3 TPEX B3aMMOCBA3aHHbIX
BEJIMUMH, C LLe/1bi0 NOUCKA pPeLleHnn
3agauu;

®  OCyLLecTBAATb CNOcob Nomcka
pelleHnsa 3a4a4m, B KOTOPOM
paccyXaeHue CTPOUTCA OT YCNOBMA K
TpeboBaHuMIo Uam oT TpeboBaHMA K
YCI0BWUIO;

®  COCTaB/IATb NJ1aH PeLleHuns 3a4a4u;
®  BblAeNATb 3TaNbl PeLeHMs 3a4a4K;
®  NHTEpnpeTMpoBaTh
BbIYUC/UTENbHbIE Pe3ybTaThbl B 3a4a4e,
nccaea0BaTh NOJyYEHHOE pelleHue
3agauu;

®  HaxoAWTb MPOLLEHTHOE CHUXEHME
WY NPOLEHTHOE NOoBbIEHNE
BE/INYMHDbI;

®  pellaTb HECNOMKHbIE IOTUYECKue
33341 METOLOM PaCCyKAEHUN.

B noBceaHeBHOM KMU3HHU U NIPHU
U3YYEHUH APYTrUX NPeAMeTOB:

e  BBIJIBUTaTh TMIIOTE3BI O
BO3MOXHBIX IPEIEIbHBIX 3HAUEHUAX
HMCKOMBIX B 3aJ1a4e BEJIMYUH (Je1aTh

MIPUKUJIKY)

nocmpoeHus NoucKkosoli cxeMbl U peuleHus
3000ay;

®  paziuyams MoOeib MeKCma u Mooeldb
peutenus 3a0ayu, KOHCMpPYUpo8amo K 0OHOU
MOOeNu peuleHust HeCIO0HCHOU 3a0ayul pasHbvie
MoOenu mexcma 3a0a4i,

e 3HamMb U NpumeHsamMs 0ba criocoba noucka
peweHus 3a0a4 (om mpebo8AHUSA K yCaA08UK U
om ycnoeus K mpebosaHuro);

e  Modenuposams paccyxc0eHus rnpu noucke
peweHusa 3a0a4 ¢ MOMOWbIo 2pag-cxemol;

e 8bl0enAMb aMarnsi peweHus 3a0a4u U
cooepxcaHue Kax0o2o amanda;

®  ymemsb 8bI6UPAMb ONMUMAbLHLILU Memoo
peweHus 3a0a4u U 0C03HAB8AMb 8biI6opP Memoda,
paccmampueams passauYHbie Memoobl,
Haxo0umb pasHbie peuwieHus 3a0a4u, ecnu
B803MOMCHO;

®  gHAAU3UPOBAMb 3aMPYOHEeHUs rnpu
peweHuu 3a0a4;

®  8bINOAHAMb PA3/UYHbIe Peobpa308aHUSA
npeodsoxceHHoU 300a4u, KOHCMpPYUPOB8AMb
Hosebie 3a0a4u U3 0aHHOU, 8 MoMm Yucne
obpamHele;

®  UHMepnpemuposamMs 8bl4UCAUMEbHbIE
pe3yabmamel 8 3a0a4e, Uccaefosams
noay4yeHHoe peweHue 3a0a4u;




Paznen

BbinycKHUK HayuuTes (IJist
HCMOJb30BAHNS B MOBCEIHEBHOM
JKU3HH U o0ecnieyeHnst
BO3MOKHOCTH yCHEIIHOT0
NMPOI0JIKEeHUS 00pa30oBaHMsI HA
0a30BOM YPOBHE)

BhinyCKHUK MOJYYHT BO3MOKHOCTH
Hay4YnThcs B 7-9 kiaccax (a7
o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOTO
MPOI0JIKeHUs 00pa3oBaHusi HA 0A30BOM U
yri1y0JéHHOM yPOBHSX)

®  300a4U Ha NMPouyeHMbl, 8 MOM YUce,
C/103CHbIE NPOoYeHmMbl ¢ 060CHOBAHUEM,
ucrnosb3ys pasHele crnocoboi;

®  pewams n02u4ecKue 300a4u Pas3HbIMU
crnocobamu, 8 mom 4ucse, ¢ 08yms b610kamu u ¢
mpems 6710Kkamu OAHHbIX C MOMOWbIO Mabnuy;
e pewams 300a4U 10 KOMBUHAMOPUKE U
meopuu sepoam-ocmeli Ha ocHoge
UCrnonb308aHUA U3yYeHHbIX MeMo0O08 U
060cHO8bIBAMb peuieHuUe;

e pewams Hecsi0XHbie 3a0a4u o
mamemamuyeckoli cmamucmuxe;

e  08/1a0emb OCHOBHbIMU MemoOamu pewieHus
CroMeMHbIX 3a0a4: apugpmemuyecKul,
anzebpauyecKuli, nepebop sapuaHmMos,
2eomempudeckull, epagpuyeckuli, IPUMeEHAMb Ux
8 HOBbIX 10 CPABHEHUIO C U3Yy4YeHHbIMU
cumyauyusx.

B noBcerHeBHOI KU3HU U IPH U3YyYEHHU U
APYIUX MpeaMeToB:

®  gblOeNSIMb NPU PeueHUulU 3a0ay
Xapakxmepucmuku paccmampueaemon 8
3a0ave cumyayuu, OMiIU4Hble OM PeaibHbIX
(me, om KOMOpbLIX A6CMPALUPOBATIUCY),
KOHCMPYUpo8ams HOGble CUMYAYUU C Y4emom
IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU
peutenuy 3a0ay Ha KOHYeHmpayuu,
YUUmMbI8amsb NJIOMHOCMb GeUeCcmea,

®  pewams u KOHCMPYUpo8ams 3a0auu Ha
OCHO8€ pacCMOMPEHUSL PEATIbHbIX CUMYAYU,
8 KOMOPbIX He mpedyemcs MOYHbLU
BLIYUCIUMENbHBIU Pe3VIbInan;

®  pewams 3a0ayu Ha OBUMCEHUE NO PeKe,
paccmampueas pasHvle CUCHeMbl omc4uema

HUcropus
MaTeMaTHKHU

e  OmnwuceIBaTh OTJENIbHbBIE
BBIJAIOLUECS PE3YNIbTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTHUSA
MaTeMaTUKHU KaK HayKH;

®  3HATh IPUMEPHI
MaTEMaTUYECKUX OTKPBITHHA U UX
aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOUN UCTOPHUEN;

e  [IOHMMATh POJIb MATEMATHUKU B
pasButuu Poccun

o  Xapaxmepuzoeams 6K1A0 8blOAIOWUXCS
Mamemamuko8é 6 pazeumue MamemamuKky u
UHBIX HAYYHBIX obnacmel;

®  NOHUMAMb POTb MAMEMAMUKU 6
passumuu Poccuu




BbinycKHUK HayuuTes (IJist
HCMOJb30BAHNS B MOBCEIHEBHOM
JKU3HH U o0ecnieyeHnst

BhinyCKHUK MOJYYHT BO3MOKHOCTH
Hay4YnThcs B 7-9 kiaccax (a7

Paznen o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOTO
BO3MOKHOCTH yCHEIIHOT0
MPOI0JIKeHUs 00pa3oBaHusi HA 0A30BOM U
NPOAOJIKEHUsS] 00Pa30BaHUA HA ..
yri1y0JéHHOM yPOBHSX)
0a30BOM YPOBHE)
Metoanl e  BriOupaTh noaxoasimmii e lcnonv3ys uzyueHuvle Memoovl,
MaTeMaTHKHU W3YYEHHBIN METOJ AJI PEIICHUN npo8OOUMb 00KA3AMENbCMEO, BbINOIHAMD

M3Y4YEHHBIX TUIIOB MaTEMAaTUUYECKUX
3aj1ad4;

e [IpuBOoguThH IPUMEPHI
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEHN B
OKpY>Kalolleu 1eMCTBUTEILHOCTH U
MPOU3BEJICHUAX UCKYCCTBA

onpogepoicenue;
®  8bIOUPAMB U3YYEHHBLE MEMOObL U UX
KOMOUHAYUY OISl peUleHUsi MamemMamuieckux
3a0ay;

®  UCNONBL308AMb MAMEMAMUYECKUE 3HAHUSL
0/15 ONUCAHUSL 3aKOHOMEPHOCMeEl 8
OKpYdfcaroufeli 0eucmeumenbHOCmu U
NPOU3Be0eHUsIX UCKYCCMEA,

®  npumeHAmb npocmenuie NPocPaMMHble
cpeocmea u INeKMpPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peuleHur MamemamudecKux
3a0ay




3.Coaep:xanne Kypca aareopsnl 9 kiacca

HepaBencTBa

Uucnosbie HepaBeHCTBA. CBOWCTBA YUCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeqIMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. Qonacmy onpeoenens
HepaseHcmea (001acmes 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHEHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue KeaOpamHvlx HeEPABEHCME:
UCNONIL3068AHUE CBOUCME U 2paduKka KeaopamuuHou @QYHKYuu, Memoo UHMEpP8Aanos. 3anuch
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u OpobHO-payuoHanbHuIX HEPABEHCNE MEMOOOM UHINEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM MepeMeHHOW. PerieHue cucteM HEpPaBEHCTB C OJHOU
MEPEMEHHOI: JMHEHHBIX, KgaodpamHuvix. V300pa’keHUE pelIeHUs CHUCTEMbl HEPaBEHCTB Ha
YHUCIJIOBOM MPSAMOM. 3anuch pelieHus: CUCTEMbl HEPABEHCTB.

DOYyHKIUH

IHousitue pyHKkuMHU

CpoiicTBa (hyHKIIMI: 00JIACTh OMpeeNeHus], MHOKECTBO 3HAYCHHM, HYIH, IPOMEXKYTKI
3HAKOIIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmb, TPOMEXKYTKH BO3pacTaHWsl M YOBIBaHUA,
HanOoJIbIIIee M HAaMMEHbIIIee 3HaYeHus. VccnenoBanue GyHKIUY 110 ee TpaduKy.

Ilpeocmasnenue 06 acumnmomax.Kycouno- 3adanHvle (hynkyuu

KBaaparnunas pynkuus

CpoiictBa u rpaduk KBagpaTuyHOM QyHKUIMU (mapabona). [locmpoenue epaguka
Kkeaopamuunot @yukyuu no moykam. HaxoxneHue HyJaedl KBagpaTUYHOW (QYHKUINH,
MHOXCECm8a 3HAYEHULL, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

I'pagpuku ¢ynxyuii. Ilpeobpaszosanue epagura ¢ynkyuu y = f(x) 012 nocmpoenus

epaguxoe pynkyuii 6uda y — af (kx +b)+c-

I'pachuxu ynkyuii y =a+ L ,
X+b

IMocnenoBaTeILHOCTH M IPOTPECCHH

UucnoBag  mocneqoBaTeNbHOCTh.  [IpuMepsl  YMCIOBBIX  MMOCIEI0BATEIBHOCTEM.
beckoHeunple MmociaenOBaTeNbHOCTH. ApudmeTHdeckas mporpeccus W €€ CBOMCTBA.
['eomeTpuueckass mporpeccusi. Dopmyra obweeo uiena u cymmsl N Nepevix UleHO8
apugpmemuueckoul u ceomempuyeckoui npoepeccuil. Cxoo0aumasics ceomempuyecKas npospeccus.

Penienue TeKcToBBIX 32124



3agaum HA YACTH, 101U, PO EHTHI

Pewrenue 3ana4d Ha IPOLICHTHL..

CrarucTUKa U Teopusi BEepOSITHOCTEM

Crarucruka

Tabnuunoe u rpaduyeckoe TNPEACTABICHUE [AHHBIX, CTOJIOYAThie W KPYTOBHIE
IUarpaMMbl, TpapuKH, NMPUMEHEHHE IuarpaMM W TpadUKOB JUIsl ONHMCAHUS 3aBUCHUMOCTEH
peanbHBIX BEJIMYMH, U3BIeUeHHe uH(popManMu U3 TabnMi, JAuarpaMM W TpagHKOB.
OrnucatenbHble CTaTUCTHUECKHUE IMOKA3aTeNIM YHCIOBBIX HAOOpOB: cpenHee apupMETHUECKOE,
Meouana, HauOoJbllIee M HaMMEHbIllee 3HA4YeHHs. Mephl pacceuBaHUs: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CrnyuaiiHass WM3MEHUMBOCTb. V3MEHUMBOCTH IpU HU3MEpEHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBBIX BEIUUUHAX.

Cay4aiinbie coObITHS

CiyyaifHble OIBITHI (PKCIEPUMEHTHI), 3JIEMEHTApHBIC CIy4alHbIC COOBITHS (HCXOJBbI).
BepositHoctu  snemeHTapHblXx  coObITMil. CoOBITHS B CIOy4yallHBIX OKCIEPUMEHTaxX U
OJIaronpuATCTBYIOIIUE dJIEMEHTapHbIE COOBITUA. BeposTHOCTH ciiydallHbIX cOOBITHI. OMBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSIMH. Kilaccuueckre BEpOSITHOCTHBIE OIBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwio ouazpamm Jiiepa.
Ilpomusononodcnvie codvimus, 0OveouHeHue u nepecederue coovimuu. Ilpaeuno crodrcenus
sepossimuocmeti. Cnyuatinviil  6vloop. IIpeocmasnenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  seposmunocmeii  Hezasucumuvlx  coOObLIMUIL.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue 0 HE3aBUCUMBIX COOBITHSX B
YKU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymHooxcenus, nepecmanosku, ¢axmopuan uucia. Couyemanusi U YUCIO
couemanuti. Dopmyna uucnra covemanuu. Tpeyeonvnux I[lackans. Onvimel ¢ 60ILUWUM YUCTIOM
DABHOBO3MOJICHBIX INEMEHMAPHLIX cobbimull. Buluucnenue eeposamuocmeti 6 onvlmax c
npumeHeHuem KomoOuHamopHvlx Gopmyn. Hcneimanus Bepuynnu. Yenex u  ueyoaua.
Beposamuocmu cobvimuti 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle genuyunsl

3nakomcmeo co CAyHauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKPEMMHbIX
cnyuatnwix eenudut. Pacnpedenenue seposmuocmeit. Mamemamuueckoe ooxcudanue. Ceolicmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3axone bonvuiux uucen. Mzmepenue eeposmuocmel.
Ilpumenenue 3axkona OO0NGWIUX HUCEL 6 COYUONOUU, CMPAXOBAHUU, & 30PABOOXPAHEHUMU,
obecneueHuu 6e30NACHOCMU HACENIeHUs. 8 YPE3BbIYAUHBIX CUMYAYUSIX.

Hcropus MaTeMaTHKHU



3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o kpoauxax, yucia Pubonayyu. 3adava o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKol Npoepeccuu.
Hcmoxu meopuu eeposmuocmeil: cmpaxogoe oOeno, azapmuvie uepwl. Il. Depma,

b.Ilackans, A. Bepnynnu, A.H.Koamoeopos.



4, TemaTu4yeckoe NJIAHUPOBAHME, B TOM YHCJIE C Y4eTOM padoueii
NPOrpaMMbl BOCIIUTAHUSA ¢ YKa3aHMEM KOJM4YeCTBA 4YaCOB, 0TBOAMMBIX HA
OCBOEHHE KaKI0H TeMbI

Ne Tema Kosaunuect ®opMbl, BUJIbI M COIEPKAHUE
Ne BO YaCOB AeSITeILHOCTH MO0 peaju3aunu
BOCIIUTATEJIbHOI0 YPOKA
1. | IloBTOpeHue Kypca anredopsl 8 4 YCmaHosneHue 008epumenbHbix
KJlacca OMHOWEHUL MeHCOY VHUmenem u e2o

VUEHUKAMU, CNOCOOCMBYIOUUX
NO3UMUBHOMY 80CHPUAINUIO VYAUUMUCS
mpebosanull u nPpocbO yuumels,
NPUBNICYCHUIO UX BHUMAHUS K
0bcyarcoaemou Ha ypoke ungopmayuu,
AKMUBU3AYULU UX NO3HABAMENbHOU
oesimeibHOCHU.

2. | HepaBeHnctBa 20 Hcnonbs3oBaHre TPEeHAXKEPOB IS
YCTHOTO CUETa.

Ypok-npakmuxym

Pemenune TekcToBBIX 3a1a4.
BcemupHbliii 1eHb MaTeMaTHKU
[To3HaBaTeNbHBIC 5- MUHYTKH O HAYYIHO-
MOMYJSIPHBIX KHUTaX

3. | KBagparuunas GpyHkuus 32 Pemmenue TecToB ¢ mocneayromeit
npoBepkoii. Pemenne mpoOieMHbIX 3a/1a4.
Pabora B rpymnmax pa3HOro cocrasa.
YpokK- IpakTUKYM

Ilpumenenue na ypoke unmepaxKmueHbix
dopm pabomul yuawuxcs: TPYIIIOBOU
paboThl WK paboThI B Tapax, KOTOPHIE
y4aT MKOJLHUKOB KOMaH/IHOH paboTe u
B3aMMOJICHCTBHIO C IPYTUMH JI€THMHU.
UCNONb306AHUE BOCITTMTATEIbHBIX
BO3MOXKHOCTEH copepKaHus yaeOHOTO
npeaMeTa yepes3 noa0op npoOIeMHbIX
CUTYyalui Ass o0CyKIeHUS B Kiacce.

4. | DneMeHThl NPUKIaTHON 20 Hcnonp3oBaHue BU3yalbHBIX 00Pa30B -
MaTeMaTHKU HATJISITHAST aTUTAINS ITKOJIBHBIX CTEHIOB;
BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEAYD,
KOTOPBIE IOMOTAI0T TIOJ/IEPKATh
MOTHBAIIHIO IeTEH K TONYyYEHHUIO 3HAaHUH,
HATAKUBAHUIO ITO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJacce,
MOMOTAIOT YCTaHOBJICHUIO
N00posKenaTenbHOM aTMochepbl BO BpeMs
ypoka

Hcnonb3oBanue undopmarmu o Bennkoi
OteuecTBEHHOM BOMHE B KQUE€CTBE
JTUAAKTHYECKOTO MaTepuana.

pa3BUTHE CaMOCTOSATENBHOCTH, pedaexcun




U CaMOOILCHKH, IIJIAHUPOBAHHUA CcBOCH
JACATCIIbHOCTHU 06y‘IaIOH_II/IMI/ICSI;

nobyoicoeHue WKOAbHUKO8 cobno0ams Ha
ypoke 0buwenpunsmole HOpMvl N08eOeHUsl,

NPUHYUNBL V4EOHOU OUCYUNAUHDBL U
CaAMOOP2AHU3AUUU, CAMOKOHMPOJIA
Pewienue MPAKTUYCCKHUX 3ajad4,

HaIpaBJICHHBIX Ha (dbopmupoBanue
(uHAHCOBOW TPAMOTHOCTH.

Pabora B rpymnmnax. Pa3Butue HaBBIKOB
B3aMMONPOBEPKH, CAMOIIPOBEPKHU

YucnoBksle mocienoBaTeabHocTH | 17 BxurodeHue B ypok HTPOBBIX MPOLIEIYD,
KOTOPBIC TTOMOTAIOT MOJICPKATh
MOTHUBALIAIO JAETEH K IIOJyYECHHUIO 3HAHWM,
HAJIQKUBAHHIO IIO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUH B KJIacce,
MOMOTAIOT YCTAHOBJICHUIO
J00porKenaTeabHOH aTMochepsl BO BpeMs
ypoKa.
Perienre mpakTHYECKHUX 3a/1ad4,
HAIPaBJICHHBIX Ha POPMHUpPOBAHUE
(MHAHCOBOW I'PAMOTHOCTH.
Pabora B rpymmax. Pa3BuTue HaBBIKOB
B3aMMOITPOBEPKHU.

[ToBTOpEHME M CUCTEMATH3AIHS pa3BHTHE CaMOCTOSITEIILHOCTH, pediexcuun

y4eOHOro MaTepuala M CaMOOIICHKH, IUIAHUPOBAHUS CBOCH
JIESITEIIBHOCTH O0YJarOIIUMUCS;
nobycoerue WKOAbHUKOE cobI00ams Ha
VYDOKe 00Uenpunsamole HOpMbl NOBCOCHUS,
NPUHYUNDLL YYeOHOU OUCYUNTIUHDLL U
CAMOOP2AHUZAUUU, CAMOKOHMPOJISL

Peseps. 3

Pezepes yuebnoco spemenu
NIAHUPYEMCsl UCNOTIb308AMb HA
BIIP, cmpamosbie
KOHMpObHble pabomul 3d
noy2o0usl.




IToypouHoe njiaHupoBanue no ajiredope 9 kiaace

Tema ypoka

Jlara
NpoBeACHUS

IloBTOpenue kypca anaredpsl 8 kiaacca (4 4)

1. [ToBTOpenue. [IpeobpazoBanre APoOHO-pAMOHATILHBIX BhIPAKESHHIA.

2. IToBTOopenue. KBaaparusie kopHu. JlelCTBUTEIBHBIE YUCIIA.

3. KBanpaTHble ypaBHEHUS.

4. Pemiennie TeKCTOBBIX 3a7a4 alNredpandeckum crnocodom

HepagencrBa (20 4)

5. Yucnosble HepaBeHCTBA. CTporue HECTPOTUe HEPABEHCTBA

6. Joxa3arenbcTBo HepaBeHCTB. [IpoBepka cripaBeyIMBOCTH HEPABEHCTB
IIPH 33JJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

7. Pemenne 3anmay no reMe «HuciaoBble HEPABEHCTBAY

8. OCHOBHBIE CBOICTBA YUCIIOBBIX HEPABEHCTB.

9. [IpuMeHeHre OCHOBHOTO CBOMCTBA YHMCIIOBBIX HEPABEHCTB

10. | CnoxeHrie 1 yMHOKEHHE YHCIIOBBIX HEPABEHCTB.

11. | [IpumMeHeHHE TEOPEMBI O CIOKEHHE U YMHOKEHHE YHCIIOBBIX
HEPABEHCTB

12. | OneHuBaHue 3HAYCHUS BBIPAKEHUS

13. | HepaBeHnctBa ¢ ofHOM nepemenHoi. O0aacTh onpeaeeHus
HepaBeHCTBA(00IACTh OMYCTUMBIX 3HAU€HHUH MEpPEeMEHHOIN)

14. | Pemenue TUHEHHBIX HEPABEHCTB C OJIHOM nepeMeHHON. UncaoBble
IIPOMEXKYTKH.

15. | Pemenue 3anmanmii no teme «Permienne TMHEHHBIX HEPABEHCTB C OJTHOM
nepeMeHHOM. UnCnoBbIe TPOMEKYTKI

16. | Pemenue HepaBEHCTB, CBOMASAIINXCS K JIMHEHHBIM HEPABEHCTBAM C
OJHOI MEPEMEHHOU

17. | [IpumeHeHne TUHEHHOTO HEPABEHCTBA K PEIICHUIO 3a71a4

18. | Ypok- mpakTHKyM pelieHne JINHEHHBIX HEPaBSHCTB

19. | Cucrembl TMHEWHBIX HEPABSHCTB C OJTHOM MepeMeHHoU. M300pakeHne

pellIeHus] CUCTEMbl HEPaBEHCTB Ha YHUCIOBON MPSIMOM. 3aMuCh peleHUs




CUCTCMbI HCPABCHCTB.

20. | Pemenue cucrteM JIMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHOM

21. | OGnacTp onpeAeseHNs] BBIPAKCHHS

22. | [IpumeneHne cucTeMbl HEPABEHCTB C OJHOM MEPEMEHOM MPH PELICHUN
3a7a4

23. | [loBTopenue u cucremaTusanus no teme: «HepaBeHcTBay

24. | KontpoabsHas pa6ora Ne 1 «HepaBencrsa»

KBagparnunas pynkuus (32 4)

25. | Anamms K/p. IToBTOpeHue u paciumperne cBeieHUi 0 GyHKINH.

26. | O6nacTp onpeaeneHNus U 00JaCTh 3HaYCHUS (QYHKIIUN

27. | UccnenoBanue GyHKINN

28. | CpoiicTBa QyHKIHIA: 00JIACTH ONPEICICHISI, MHOKECTBO 3HAYCHU,
HYJIH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHOCTH/HEUETHOCTD,
IPOMEXYTKH BO3PACTaHHS U YOBIBaHUs, HANOOJIbIIEEe M HANMEHBIIIEE
3HAYCHHUS.

29. | OyHKIWHU U UX CBOICTBA

30. | [Toctpoenue rpaduka GpyHKINMH, 3aJAHHONH HEKOTOPHIMU CBOMCTBAMU

31. | I'paduk dynkumu y = Kf(x)

32. | Ioctpoenue rpaduka ¢yukiun Y = kf(X), ecnu u3BecteH rpagux
dynxumn y = f(X)

33. | I'paduk dpyukimu y = f(X) + b

34. | Tloctpoenue rpadukos Gpynkuuii y = f(x) + b, eciu uzsecren rpadpux
dynxumn y = f(X)

35. | I'paduk bynkum y = f(x + a).

36. | Iloctpoenue rpadukos Gpynkuuii y = f(X + @), ecnu u3BecteH rpaduk
byukuuu y = f(x). Ilpeobpazosanue epaguxa pyukyuu y = f(x). ona
nocmpoenus epagpuxos gynxyuil euoa y = af(kx + b)+c.

37. | KBagparnunas ¢pyakums. CBoiicTBa U rpaduk KBaIpaTHIHON (DyHKIHH
(mapaboura).

38. | [locmpoenue epagpura keadpamuunol GyHKYuU o MoUKaAM.




39.

YPOK-TIpakTUKyM Ha MOCTPOEHUE rpaUKOB KBAJPATHUHOW (YHKIUU

40. | UccnenoBanue cBOMCTB KBaJpaTUYHON QyHKIMN. Haxoxaenue Hymnen
KBaJPaTUUIHOU (DYHKIIMH, MHOMCECTNBA 3HAYUEHUL, NPOMENCYINKO8
3HAKONOCMOAHCMEBA, NPOMENCYMKOE MOHOMOHHOCHU.

41. Hcnonp3oBanne CBOWCTB KBAPAaTHUYHOW (PYHKIIUH MPU PELICHUU
3agad. Kycouno-3amannsie pyHkuun. /lpedcmasnenue 06 acumnmomax.

. k
I'paguxu ynkyuii y=a+——,
X+b

42. | IloBropenue u cucremaTtusanus o teme: «KBagparuunas GyHkuus, eé
rpaduK U CBOHCTBa»

43. | KonTpoJsbHasi padora Ne 2 «KBaaparuuHasi pyHkuus, e€ rpadpuk u
CBOHCTBA»

44, | Anamms K/p. Keaopammuoe nepasencmeo u e2o peuierus.

45. | Pewenue K6aopamHuulx HepaGeHCMS. UCNOIb308AHUE CEOUCTE U
epaguka keadpamuyHot ynkyuu. 3anuce peueHus K8aopamHo2o
HepaseHcmaa.

46. | Pemenne KBapaTHBIX HEPABEHCTB Ipa)UIECKUM CIIOCOOOM

47. | Pewenue keaOpammvix HepageHcma. Memoo UHMEPBAlos.

48. | Pewenue wyenvix u OpOOHO-PAYUOHAILHBIX HEPABEHCME MemoooM
UHMEPBANOs.

49. | YpoK-IpaKTUKyM Ha pelIeHNE KBAIPATHBIX HEPABEHCTB

50. | Cucrembl ypaBHEHUH C IBYMs IEPEMEHHBIMH

51. | I'papuueckuii MeTon pelIeHus: CUCTEM YpaBHEHUN

52. | Pemenue cuctem ypaBHEHHI METOIOM ITO/ICTAHOBKH

53. | Pemenue cuctem ypaBHEHHI METOJOM CIIOKEHUS

54. | Pemenne cucreM ypaBHEHUN METOJAOM 3aMEHBI IEPEMEHHOMN

55. | IloBTOpenue u cucremarusanus 1o reme: «Pemienne KBaJpaTHbIX
HEPaBEHCTB U CHCTEM YPaBHEHUII»

56. | KonTpoabHasi pa6ora Ne 3 «Penienne KBapaTHbIX HEPABEHCTB H
CHCTEM ypaBHEHHID)

JJieMeHThI NpuMepHoi MaTeMaTHKH (20 1)
57. | Ananus K/p. Marematuueckoe MoenupoBanue. Perenne TeKCTOBBIX




3aaa4 ¢ MIOMOIIbIO COCTABJICHUA UX MAaTCMATHYCCKHUX MOI[GHGﬁ

58.

Pemenune MMPUKJIAAHBIX 3a1a4

59.

IIpouentHsble pacu€Tbl. POpMyIIa CI0KHBIX IIPOLIEHTOB

60.

Pemienne 3a1a4 Ha IPOLIEHTHBIE PACUETHI

61.

AOcomoTHas U OTHOCUTENbHas morpemHocTy. [Ipubnmxénnsie
BBIYUCIICHHS

62.

OcHOBHBIE TIpaBUIIa KOMOUHATOPUKH. [Ipasuno ymHodceHus,
nepecmano6xku, pakmopuan yucia. Onvimol ¢ 60IULUM YUCTIOM
PABHOBO3MONCHBIX INEMEHMAPHBIX COOLIMUIL.

63.

Couemanus u yucno couemanuu. Popmyna uucia couemanui.
Tpeyeonvnuux Ilackana.

64.

Bviuucnenue  eeposmumocmeu 6  onblmax ¢ NpUMEHEHUeM
Kombunamopuwix gopmyn. Hcnoimanus bepuynnu. Ycnex u ueyoaua.
Bepoamuocmu cobvimuti 6 cepuu ucnoimanuti bepnynnu.

65.

CrnyuaiiHbie ONbITHI (3KCIIEPUMEHTHI ), JJIEMEHTapHbIE CIy4yaiiHbIe
coObITHs (Mcxo1bl). BeposTHOCTH 251eMeHTapHBIX cOObITHH. COOBITHS B
CIIy4aliHBIX SKCIIEPUMEHTAX U OJIArOMPUSTCTBYIOIINE 3JICMEHTAPHBIC
COOBITHS.

66.

BepositHocTH cityqaitHbIX cOOBITUNA. OMBITHI C PABHOBO3MOXXHBIMHU
9JIEMEHTAPHBIMU COOBITUSMU. PellieHre BEpOSTHOCTHBIX 33]1a4

67.

Krnaccudeckne BEpOSTHOCTHBIE OIBITHI C HCIOJB30BAHUEM MOHET,
KYOUKOB. [Ipeocmaenenue cobvimuti ¢ nomowwio ouazpamm Jiiiepa.
IIpomusononoscHvie coovimus, 06veduneHue u nepecedenue coobimuil.

68.

IIpasuno cnoacenus eeposmuocmeit. Cnyyainsiii 66100p.
Ilpeocmasnenue sxcnepumenma 6 gude depesa.

69.

Hezasucumvie codvimus. Ymnoocenue eposimrnocmett He3a8UCUMbBIX
coovimuti. [locnedosamenvHvle He3asuUCUMble UCHBIMAHUSL.
[IpencraBieHne 0 HE3aBUCUMBIX COOBITUSX B JKU3HU. Mcmoxu meopuu
8eposimHoCcmell: cmpaxogoe oeno, asapmuvie uepul. I1. @epua,
b.Ilackans, A. Bepnynnu, A.H.Koamozopos.

70.

Cratuctuka. TabnmuuHoe 1 rpaguueckoe NpecTaBIeHUe JaHHBIX,
CTOJI0YaThIe U KPYTOBbIE AUArPaMMBbI, rpaUKu, IPUMEHEHHE JuarpaMmm
U TpaduKOB I ONKMCAHUS 3aBUCUMOCTEN pealbHbIX BETNYHH,
u3BJIedeHHE NH(OPMALIUU U3 TaOIUL], TUarpaMm U rpaguKoB




71.

OnucarennHbIe CTATUCTUUYCCKUC IIOKa3aTciin YUCIIOBBIX
HAOOpOB: cpenHee apuPMETHUECKOe, Meouana, HauOoJblIee U
HAMMEHBIIICe 3HAYCHHUSA. Mepbl pacCeWBaHUS: pa3Max, OUCHePCUsl U
CMaHOapmHoe OMKIOHEeHUe..

72. | Pemenue 3amay ¢ NMPUMEHEHHUEM CTATHCTUYECKHX  XapaKTEPHCTHUK.
CnyuaiiHas  W3MEHUYMBOCTb. V3MEHUYMBOCTb TpU  H3MEPEHUSX.
Pewarowue npasuna. 3axonomeprocmu 8 UsMEeHUUBbIX BENUUUHAX.

73. | Cnyuatinvle senuuunsl. 3HAKOMCMBO CO CAVHAUHLIMU BETUYUHAMU HA
NpUMEpPax KOHeYHvIX OUCKPEMHbIX CIY4auHblX eenudun. Pacnpedenenue
seposmuocmeti. Mamemamuueckoe odcudarue. Ceoticmea
MaAmMemMamuyecko20 0HCUOaHUs

74. Ilousmue o 3akone bonvuiux uucen. Mzmepenue eepossmuocmeil.
Ilpumenenue 3axona 60IbWUX YUCEN 8 COYUONIO2UU, CMPAXOBAHUU, &
30pagooxpanenuu,  obecneuenuu  OE30NACHOCMU  HACENeHUs 8
Upe38bIYAIHBIX CUMY AYUSIX.

75. [loBropenne U cucremMatusamuss 1O Teme: «IJIEMEHTHI
IIPUKIIATHON MaTEMaTHUKU»

76. | KonTpoabHasi pa6ora Ne 4 «Jj1eMeHTHI MPUKJIATHON MaTeMaTHKI

YucsoBble nocjaenoBareabHocT (17 u)

77. Anamm3  K/p. UYwmcnoBas mociieoBateabHOCTh.  [IpuMepsl
YHCIIOBBIX MOCJEI0BaTeIbHOCTEH. beckoHeuHble mocie10BaTeIbHOCTH.

78. 3amaHue  TMOCJIEJOBAaTEIbHOCTH  OMMCATENIbHBIM  CIIOCOOOM.
3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o Kpoauxax, uyucia
Qubonauyu.

79. | Apudmerndeckas mporpeccus u ee CBOUCTBa. Popmyna odueco uieHa
apugmemuueckou npozpeccuu.

80. | Pemenue 3a1a4 Ha HAXOXKACHUE SJIEMEHTOB apH(PMETHIECKOM
POrpeccuu

81. | ®opmyma CyMMBI N MIEPBBIX WICHOB apH(PMETHICCKOH MTPOTPECCHHU.

82. | [Ipumenenue GopMysbl CyMMBI N TIEPBBIX WICHOB apU(hMETHIECKON
IIPOrPECCUU MPU PEIIEHUH TEKCTOBBIX 3aJa4

83. | PemieHue TEKCTOBBIX 3a7a4, CBOJSIIMXCS K apuPMETHUECKOM
IIPOrPECCHUH.

84. | Pemenue 3a1a4 o reme «ApupmeTrnyecKkasi mporpeccus»

85. | 'eomerpuueckas nporpeccusi. Dopmyna obwezo unena




2eoMempu4ecKoll npoepeccuu. 3a0ava o waxmamuou 0ocke.

86. | Pemenue 3a1a4 Ha HAXOXKACHUE SJIEMEHTOB T'€OMETPHUUECKOM
POTPECCUH.
87. | ®opmyna CyMMBI N MEPBBIX WIEHOB F€OMETPHUYECKOM MPOrpeccun
88. | [Ipumenenue ¢Gopmysbl CyMMBbI N IEPBBIX YWICHOB T€OMETPHUYECKON
porpeccuun
89. | PemeHune TeKCTOBBIX 3a/1a4, CBOIAIIMXCSA K TEOMETPUUECKOM
IIPOTpeccuu.
90. | Cymma 6eCKOHEYHON I€OMETPUUYECKON MTPOTPECCHu, Y KOTopou | q | < 1.
Cxoosuyasca ceomempuueckas npozpeccus. Cxooumocms
2eomMempuieckoll npozpeccuu.
91. | Ilpumenenue GpopMybl CyMMbl OECKOHEYHOM F€OMETPUUECKOMN
pOTpeccuu, y KOTopol | q | < 1 mpu perienuu 3amaq
92. | IloBTOpeHHe U cucTeMaTH3amus 1Mo Teme: «IucioBsie
MIOCJIEIOBATEIBHOCTI
93. | KonTpoabsnas pa6ora Ne 5 «Huc/10Bble MOCI€10BATEIbHOCTI»
IloBTOpEeHue u cucremaru3anus yue0Horo marepuaja ( 6 1)
94. | Anamus K/p. IloBTopenue. JIeHCTBUS ¢ paliMOHAIILHBIMU JPOOSIMHU
95. | [ToBTopenue. CBOMCTBaA CTENEHU C LeNbIM Moka3aTeneM. CBoMcCTBa
apu(MEeTHUECKOro KBaJJpaTHOTO KOPHS
96. | [loBropenue. @yHKINU UX TPaPUKH U CBOUCTBA.
97. | [loBropenue. Pemienue ypaBHEeHMH U cucTeM ypaBHeHHMH. Pemenue
TEKCTOBBIX 3ajiau.
98. | [loBropenue. Pemenue TuUmoBBIX 3ajaHuil mo Matepuanam  OI'D.
Pemienue nuHEWHBIX, KBaIPaTHBIX HEPABEHCTB M UX CUCTEM.
99. | UToroBasi KOHTpoJbHas padoTa B popme OI'D ITo rpajguky
44
Pe3eps (3u)
100. | BITP [To rpaduxy
101. | CrparoBast KoHTposBHAs padoTa 3a | momyroue [To rpaduxy
102. | CtparoBast koHTposIbHas padota 3a || momyroame [To rpaduky




5.011eHOYHbIE MATEPHAJIbI

1. AunreOpa: npupakTHueckue wmarepuaibl: 9  Kiacc:

PabunoBuu, M.C. SIkup. — M.: Benrana-I'pad, 2022.

MeTOIlI/I‘leCKI/Ie MaTepualbl

nocobue
obmeobpazoBatenbHbIx opranuzanuii / A.I'. Mepsmsk, B.b.

JUISL  y4aruxcst
Ilonouckmii, E.M.

1. AnreGpa: 9 kmacc: ydeOHUK Ui ydamuxcs oOIIeo0pa3oBaTeNbHBIX YUPEIKICHHUHA /
A.I'. Mep3iisik, B.b. [Tononckuit, M.C. SIkup. — M. : Benrana-I'pad, 2022.
2. Anrebpa: 9 kmacc: merogmueckoe mocobue / E.B. Bynko, A.I'. Mep3msik, B.b.

[Tononckuit, M.C. Slkup — M.: Benrana-I"pad, 2022.

0P

No Anpec JOP*
w/n Ha3zpaHue pecypca / KpaTkoe onucaHue
TocynapcTBenHast obpasoBatesnbHas miaTdopma «Poccuiickas snektponHas | https://resh.edu.ru/a
[IKOJIa» — 3TO WHTEPAKTHBHBIC YPOKH IO BCEMY LIKOIbHOMY Kypcy ¢ 1 mo | bout
11 xmacc OT NyumMX yduTeNned CTpaHbl, B TOM YHCJIE II0 MaTeMaTHKe.
1. | Uadopmanmonno-oOpazoBarenbHas cpefa g W3y4YeHUs] MaTeMaTHKH,
oObeauHsIomas yueHuka (B Tom umcie aereit ¢ OB3), yuurens, ponurens u
OTKPBIBAIOIIAsl PABHBIM JOCTYN K KaueCTBEHHOMY oOIieMy 0Opa30BaHHUIO
HE3aBHCHMO OT COIIMOKYJIBTYPHBIX YCIOBHH.
2 OnexTpoHHast OuONMOTEKAa YYEeOHMKOB M METOAMYECKMX MATEPHANOB. | hitp://window.edu.ru/
[TpenmeTHbIe pa3nensl «Marematuka», «Anredpay, «I eomeTpus»
denepaibHbli MHCTUTYT Tenarormdeckux usmepenuil. OI'D u EID mo | https://fipi.ru/
maremaTuke. Ha caiite pasmematorcs: nemo-Bapuantel EI'D, OI'D, I'BD no
3. | maremaTuke, COOpPHHKHM MAaTEpHalioB IUI IOATOTOBKH OOYYAIOIIUXCS II0
MaTeMaTHuKe, METOAWYECKHE pPEKOMEHAAIMM JKCIIEPTOB IPEIMETHOMN
KOMHCCHH 110 MaTEMaTHKe.
Karanor Poccuiickoro oOmeo6pazoBatensHoro Iloprama. IIpeamerHsle http_.//WlndOW.edu.r
4. u/window/catalog
pasznensl «MaTeMaTHKay, «Anredpay, «I'eomeTpusi».
5 Karanor «OO0pa3oBarenbHble pecypchl ceTu HWHTepHET i 00Iero http://www.school.edu.ru
" | obpa3zoBaHU».
6 Karanor «Illxonbueiit SAugexcy. [IpenmerHsie pasmensl «MaTeMaTHKay, http://catalog.iot.ru
" | «Anrebpay, «I'eomeTpusi».
OO0pazoBaTenbHbIN MOPTAN Ul HOATOTOBKU K 9K3aMEHaM 110 MPOQHILHON 1 mm
7| Gasosoit ege.sdamgia.ru
a30BOM MaTeMaTHKe.
Caiitr A.Jlapuna. Marepuansl s moarotoBku k EI'D mo matemaruke, 6a3a
3agad Qopmupyercss Ha ocHoBe OTKpbIToro baHka, TPEeHMPOBOUYHBIX M )
8. | mmarHoctmdeckux padoT, MPOOHBIX M peanbHBIX BapuantoB EI'D m OI'D. https://alexlarin.net
Hmeercs BO3MOXHOCTh COCTaBUTh BapHaHT B BEPCHUHM U IICYATH.
AJlanTUpOBaHO MOJA JeMOHCTpalMoHHbIM BapuanT EI'D tekyuiero roaa.
g, | Mpencrasnens pemenus TpennpoBouHbix Bapuantos A. Jlapuna OT'D u https://mathlesson.ru/node/
* | EID. 890
Caiitr «IlepBoe centsiOpsa». Exxeronubiii ¢ectuBamb «OTKPBITBIA ypOK»
(mpoBogurcst ¢ 2003 rona). SIBnseTcs MaccoBBIM M IPEICTAaBUTEIHLHBIM
OTKPBITBIM MeJarorudeckuM (GopymMoM, B KOTOpPOM MPHHUMAIOT Yy4acTHe
10.| ThIcSYM mejaroros — yunteneif MarematHku. Matepuans yuacTruxop | NUPS://urok.lsept.ru
(cTaThu ¢ U3NOKEHUEM TEAATOTUIECKOTO OTbBITa) MyOIMKYIOTCS Ha caiTe, B
KHATAaxX-COOPHMKAaX  TEe3UCOB CTaTeéd M Ha  KOMIIAKT-IUCKax ¢
ITOJTHOTEKCTOBBIMHU BEPCHUSIMH BCEX MaTEPHAJIOB.
11 VYuu.py - oTeyecTBeHHas OHJIAalH IIaTGopMa, Ijie y4eHHKH W3 peruoHos | https://uchi.ru/

Poccum w3y4yaloT MaTeMaTWMKy B HHTEpakTHBHOW ¢dopme. Yuum.py
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pPacKphIBaeT MOTEHIMAN Kaxmoro pebOcnka. [Ilmardopma ananmmsupyer
JNCHCTBUSL KAXKAOTO YyYCHHMKA W HAa OCHOBE JIAHHBIX MOJOMpaeT
MEpCOHAIBHBIC 3a/JaHUs, CO37aBas TaKUM o00pa3oM HHANBHIYAITbHYIO
00pa30BaTeNFHYIO TPACKTOPHIO. B TOM Ymcie 1 Mo MaTeMaTHKe.

12.

Caiit Poccmiickoro coBeTa ONMMIIMAJA IIKOJIBHHUKOB. I[lyOmmkyercs
YTBEpKICHHBII IepeueHb OJUMITHAL INKOJGHUKOB Ha TEKYIIHH ydeOHBIH
TOA.

https://rsr-olymp.ru/

13.

Polymedia — Bemymmuit poccHiiCKHii TOCTABIIMK KOMIUIEKCHBIX PEIICHUN H
ayIMoOBU3yalbHOTO  OOOpYHOBaHWS Ha  pBIHKE  oOpa3oBaHusi. B
KOMIUICKCHYIO MPOrpaMMy MOAJEPIKKH 00pa30BaHHUs BXOAUT: TEXHUICCKAsI
nojyiep:kka; o0ydenue pabore ¢ 00pa3oBaTeNbHBIMH HHCTPYMEHTAMHU;
METOMYECKas MOIEPIKKA; HHPOPMAIIMOHHAS TIOJIEPHKKA; COTPYIHUYECTBO
C TBOPYECKMMH IIKOJIAMH: KOHKYPChI, KOHPEPEHIMH U CEMHUHAPBIL.

https://www.polymedia.ru/

14.

Enunas  komnekims — [ludpoBbix  00pa3oBaTeNbHBIX — PECYpCOB IO
MareMmaTHKe, 1o KjaaccaM, TemaMm u Y MK

http://school-
collection.edu.ru/

15.

Ilencoser. Matepuainsl no ®I'OC. MaremaTuka (IpoekTHas JesITeIbHOCTb,
BHEKJIACCHBIE MEPOIIPUSATHSI).

https://pedsovet.org/

16.

Y4YHUTENBECKUHN MOPTAT — MEXKYHAPOIHOE COOOIIECTBO YUUTEICH.
Komnexmms aBTOPCKUX Mpe3eHTalni, ypOKOB U TECTOB, KOHTPOJIBHBIX PadoT
1 pabovMX MpOrpamMM UIs yYUTEJICH IIKOJI, B TOM YHCIIE W [0 MAaTeMAaTHKE
Marepuansl s noArotToBku yyamuxcs k EI'D u OI'D., B Tom yucie no
MaTeMaTHKE.

https://www.uchportal.ru/

17.

3aByu. Uupo.CaliT comepKUT  METOAWYECKHE  MaTepHaibl s
MIPENoiaBaHNsl MaTEMaTHKH, TIO3BOJISIET MPOWTH HE3aBUCHMBI MOHUTOPHHT
B obmact mnpoduis cBoed pabOTHl, CONEPXKUT HWHPOPMAIUIO O
KoH(epeHIusX 1 popymax.

https://www.zavuch.ru/

18.

OOpazoBarenbHas ~ couualibHas  ceTb  pabOTHUKOB  0Opa3oBaHMI.
Bo3MOXXHOCTB CO3/1aTh MHUHHU-CATHI Ieiarora-MareMaruka, chopMupoBaTh
MaTepHalibl JIJIsl yPOKOB, ONYOJIMKOBATh MaTepualibl OpT¢oIno

https://nsportal.ru/

19.

Wudoypok — momynsipHbIN caiiT, OpraHu3yIOINI KOHKYPCHI, OJMMIIHAJBI,
BUKTOPUHBI B 00JaCTH MaTeMaTHKH MAJs JIeTel, KOTOPBIM HEOOXOIHMMO
NOBBIIIATh MOTUBALIUIO K MATEMAaTHUKE.

https://infourok.ru/

20.

MaremaTHKa: CIpaBOYHHK (POPMYII IO anredpe U TeOMETPHH.

http://www.pm298.ru/

21,

Mup wMatematuku. Ha caiite coOpaHbl caMble HHTEpECHBIE M SIpKHE
MIpe3eHTaIMu 110 MaTeMaTuke. [ Gonee y1o0HOM HaBUranuy IO CaiTy Bce
IIPE3EHTAIMK Pa3/IeNIeHbl Ha KIIACCHI, & TAKIKE CBEPXY UMEETCsl IOUCK CaiTa.

https://mirmatematiki.ru/

22,

NeHudLit. DnexTpoHHBIe KHUTH KaTeropun «MaTeMaTHKa.
CaiiT sIBJIeTCS KaTaJIOTOM CCBUIOK Ha (hailiibl ¢ 3JIEKTPOHHBIMU KHUTAMH T10
MaTeMmatuke (mpenmyniecTBeHHO B popmarax PDF u DJVU).

https://www.nehudlit.ru/bo
oks/subcat350.html

23.

CoOpaHbl KHHTM M Y4YEOHHKH CaMbIX TIIONYJSPHBIX M BOCTPEOOBAHHBIX
aBTOpoB. Marematuka: Bunenkun H.51., Mopakosuu A.T'., [Toropenos A.B.,
VYrpunosuu H.JI., Konmoropo A.H., Aranacsu JI.C., Tynabuunckas E.E.,
Hemunosuu B.I1., Makapsrues FO.H., Anumos 1. A. u npyrue.

https://nashol.me/knigi/

24,

MIIHMO - Mockosckuit llentp HemnpepriBHOro MaremaTH4ecKoro
OOpazoBanmusi. Llenb caiita: coxpaHeHME W  pa3BUTHE TpaaULMA
MaTeMaTHueckoro  oOpa3oBaHMs,  IOJJEPKKA  pa3NUYHBIX  (GOpM
BHEKJIACCHOW PabOTHI CO MIKOJIBHUKAMHU (KPYXKKOB, OJIMMIHAJ, TYPHHPOB H
T.1.), METOJMYECKas TIOMOIIb PYKOBOIHUTEISIM KPYXKKOB U MPENOAABATEISIM
KJIACCOB C YIITyOJICHHBIM H3y4YE€HHEM MaTeMaTHKH.

https://mccme.ru/

25.

JlaGoparopust A.I'. MopakoBuya.

https://utf8.Ibz.ru/metodist/
authors/matematika/7/

26.

ABTOpcKasi CTpaHHIA JOKTOpa IeAarorMYecKuX Hayk, mnpodeccopa,
3acmyxeHHoro pgesrens Hayku P®d, Jlaypeara mnpemuu Ilpe3unenra
Poccuiickoit ®enepannu B obactu obpazosanus 3a 2001 ron, mpodeccopa
Kadenpbl MaTeMaTHYecKOro aHajiu3a W METOAMKH  IIperoJiaBaHus
MareMaTtukd MHCTHTyTa MareMaTMku | HMHPOpPMATHKH MOCKOBCKOTO
TOPOJICKOTO TEAAarOrMYecKoro yHHBepcuTeTa Aunekcanapa ['puropreBuua
MopakoBuya.

wWww.ziimag.narod.ru/inde
x.html

27.

Wntepuer-npoext «3amaum». Cucrema 3agad Uil MOATOTOBKH YPOKOB,
KPYy’KKOB ¥ (aKkyIbTaTHBHBIX 3aHATHA 1O MaTeMmaTuke. B cucreme
coJiepKaTcs 33/1a4M OJMMIMAJ U TYPHUPOB MO0 MaTeMaTHUKE Pa3HOTO YPOBHS
1 pa3HbIX PETHOHOB.

https://problems.ru/
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YPOKMU. NET. Llens caiita - moMOIIb MOJOABIM U HAYMHAIOIIUM YUUTEJISM
B COCTaBJICHUU MOYPOYHOTO M TEMAaTUYECKOTO IUJIAHUPOBAHUS, CLEHAPUEB

28.| MKONBHBIX Mpa3THMKOB, B Pa3paboTKe OTKPHITEIX YpOKOB mo pasmsm | NUP:/Www.uroki.net/
IIKOJBHBIM TpeIMeTaM, KJIACCHBIX YacoB, B TOM YHCIE U Y4YHTeleH
MaTeMaTHKH.
Martemariyeckie OIMMIMAABl M OoMMMIHanHble 3axadn. Uabopmanus o6
29.| onMMIMazax Mo MaTeMaTHKe pasIMMHOTO YPOBHSA, 3ajauM u moxpobmsie | NitP://zaba.ru/
KOMMEHTapUH K PELICHHSIM.
Meralllkona. MHTepHET-KPYXKKH, KYpPChbl, OJUMIHUAAbI, KOHKYPCBHI, TECTHI,
30.| BeOmHApBI I IIKOJIBHHUKOB. Y4eOHBIE TOCOOMS /IS INKOJBEHUKOB, https://metaschool.ru/
BEOMHAPBI ISl YUUTEICH.
BubnuoTeka BHICO-YPOKOB IO MIKOJIBHOU mporpamme. OTKPBIThIE YPOKH MO .
31.| BceMm mpeaMeTaM MIKOJBHOW MPOTpaMMbI, B TOM YHCIIC M MO0 MAaTEMAaTHKE, https://interneturok.ru/
COJIepIKaT TECThI, TPEHAXKEPHI, KOHCIIEKTHI.
39 | OBpasosatenbbie pecypert Mitepuera — Matematika. Marepuansi K https://may.alleng.org/edu/
'| ypokam MaTeMaTHKH MO BCEM TeMaM M MapaslIessiM. math.htm
https://rosuchebnik.ru/mat
33| CaliT, KOTOpBIf OTKpBIBACT JOCTYI K OTMMIMAAM 10 MATEMATHKE, KypcaM erial/40-saytov-kotorye-
'| TOBBILICHHS KBATH(DHUKAIMH, BeOHMHAPaM, paboYrM MporpaMMam. —Q—Obl‘? chat-rabotu-
uchitelya/
34. Oumnaitn-mkona @okcdopt. Ha caiite npeanaraercs noaroroBurscs k EI'D https://foxford.ru/
u OI'D no MaTeMaTHKe, yrIIyOUThCs B IPEAMET, IOCTYIIUTH B BY3.
35.| Ioctpoenue rpadukos GyHKIMIT OHIAITH. hitp://www.yotx.ru/
Jlmaneiii caiit H. 3unpbepOepr (yUuTenms MaTeMaTHKH, 3acilyKCHHBIH .
36.| yuutens Poccum, KaHOUIAT IIENArorHYeCKHX HayK, JOLCHT, aBTOp psaa http:/zilberberg.ru/
y4eOHHKOB 10 MateMaTnke). Karanor ¢aiinos.
37, ApOys. 3anumatenbHbli Mup uncen. CoAepuT 3aHMMaTeNnbHble GakThl U3 | hitp://arbuz.uz/t e pi.html
MHpa YUCell.
Martemarika B iomMonib. MOXXHO 32 CUHTAHHBIE MHUHYTBHI IIPOBEPHTH CBOH
38.| MCTHHHBIH ypoBeHDb 3HAHMII O MaTeMaTHKe 3a Mr0Goi Kiacc wiu pasgen, | NitR:/mathtest.ru/
BO3MOXXHOCTD IOCIYIIATH KOPOTKHUE JICKIIUU 110 IIKOJBbHON MaTeMaTHKeE.
39 Canva - oHmaiiH-CepBHC 1O CO3MAaHUIO JOHArpaMM H  TpapuKOB https:/IV\_N\{W.canva.com/ru
| caMOCTOSITEILHO MJIM Ha OCHOBE TOTOBBIX 11a0JIOHOB. rU/ raflkl/
01Math — oGyuaromiast OHTalH-CHCTEMA 10 MaTEMATHKE, IPEAHA3HAYCHA JIs
40 IKOJIbHUKOB, KOTOPBIC XOTAT JY4YHIC 3HATH MAaTCMATUKY, MOJYUYUTH Ooee httpsllwwwolmathcom/
rny60}<oc ITIOHUMAaHHEC y‘{C6H()F() MaTepuajia, U, Kak CJICACTBUC, MOBBICUTH
CBOIO YCIICBAEMOCTbD.
Core — oTeuyecTBEHHBIH OHJIAHH-TUIATGOPMA, KOHCTPYKTOP CIIOXKHBIX )
WHTEPAaKTHUBHBIX 0OPa30BaTENIbHBIX SIUHUL, MaTepHAIOB, B TOM YHCIE IO http:// dldaktor:ru/ core-
MaTeMaTHKe M INPOBEPKM 3HAHWH ¢ OOpPaTHOM CBSA3BI0 W 3JICKTPOHHBIM otechestvennyj-
41. ” konstruktor-interaktivnyx-
KypHanoM. JIaHHBIH KOHCTPYKTOp OBUI CO3JaH B paMKax MpPOEKTa
«HanuonanpHast OtkpeiTas Llkona». C ero MOMOLIBI0 MOXET CO34aBaTh urokov/
WHTEPAKTHUBHBIC YPOKH, HHTEPAKTHBHBIC pab0ovne JIUCTHI.
Marematuka a8 BceX — oOpasoBaTeNbHBIH mnoprai. JMcTaHIMOHHEIE
YPOKHU, UHTCPHET-COPEBHOBAHWA, MAaTEMATUICCKNEC COPEBHOBAHMS, CCBIIKU
4o | H& TIOJE3HBIE PECYpCEHI H cOOpHUKM HHTEpecHbIX 3anad. OpraHusaTopsl | hitps://math.edu.yar.ru/

mpoekta:  IlpaBurenbctBo  SIpocnmaBckoit  obsactw, — [lemaprameHT
obpazoBanust Spocnasckoii 00actu, I'Y SO «lIeHTp TeTeKOMMYHUKAIHHA U
MH(OPMAIIMOHHBIX CHCTEM B 00pa30BaHUMY.
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