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1. IlosicHUTEeNbHAS 3alIUCKA
Pabouas nporpamma o anredpe [yt 9 kiacca 3 cTpaThl pa3padoTaHa Ha OCHOBE CIIETYIOIIHX

HOPMATUBHBIX JOKYMCHTOB U MCTOANYCCKUX MATCPUAJIOB!:

1. denepanbHOrO roOCYAapCTBEHHOTO 0O0pa30BaTENbHOIO CTAaHAApTa OCHOBHOTO OOILETo
0o0pa3oBaHMsl, yTBEPKIESHHOT O MpHKa3oM MuHuUCTepcTBa 00pa3oBaHus U Hayku PO
0117.12.2010 r. Ne1897

2. IlpumepHas ocHOBHasi 0Opa3oBaTesibHasi IporpaMMa OCHOBHOTO 00I1Iero o0pa3oBaHusl,
yTBepkaeHHass DeqepanbHbIM yueOHO- METOANYECKUM 00BETMHEHNUEM 10 00IeMY
obpazoBanmnio (IIporokon 3acemanus ot 8 anpens 2015r.Nel/15)

3. IIporpammoii mo maremaruke /i 5-11 knaccoB 001e00pa3zoBaTeNbHBIX OPTaHU3AIHIA
KoJuiekTuBa aBTopoB A.I'. Mep3aisik, B.b. [Tononckuii, M.C. Slkup u ap. MaremaTuka:
nporpammsl : 5—11 xkmaccel /— M. : Benrana-I'pad, 2018.

Jlannas paboyaa npozpamma opueHmuposana Ha UCNONb308aAHUE YUEOHUKA:

Anrebpa: 9 kmacc: y4eOHUK JJIs ydaluxcsi o0mieo0pa3zoBaTeibHbIX yupexaeHuil / ATl
Mepznsk, B.B. [Monouckuit, M.C. Sxup; nox pea. B.E. Ilogonsckoro. — M.: Benrtana-I'pad,
2022.

CornacHo ydeOHOMY IUIaHy IIKOJIBI Ha W3ydeHHWe anreOpbl B 9 kiacce orBoautes 3
yueOHBIX Yaca B Hezenro, Bcero 102 gaca.

B 9 knaccax mpopomkaercsi cTpaToBoe oOyueHue, KOTopoe ObUIO BBEIEHO C CEHTIOps
2018 rona. TexHODOTHS CTPATOBOTO OOYUEHUS CIIOCOOCTBYET YCHEIIHOMN MMOATOTOBKE y4allluXCs
K JaJbHEHIeMy nIpoduiIbHOMY WU YIIIyOIEHHOMY 00y4EHHUIO.

Hwuskue crpatsr:

[IpyurHBl HU3KOTO YPOBHSI Pa3BUTHS ydallluxcsl caMmble pa3Hble. He Bcerja oHM CBsI3aHBI C
OTCYTCTBHEM OOIIMX WJIM CIEIHUAIBHBIX CIOCOOHOCTEH. OHM MOTYT OOBSCHATHCS U CIa0BIM
3I0pOoBbeM peOEHKA, W WHAMBUAYAILHOH OCOOCHHOCTBIO €r0 pa3BUTHS, W COIHATHHOU
3aMyIIeHHOCTI0. OTIMYUTENBHON YepTON yJalluXcsl TaKUX CTpaT SABJSETCS ci1aboe pa3BUTHE Y
HUX NPOJYKTHBHOH JEATENBbHOCTH. DTO BbIpaXaeTcsi B HEC(HOPMUPOBAHHOCTU TaKUX Olepanuit
MBILIEHHs], KaK aHAJIW3 U CHHTE3, BBIACJICHHE OMOPHBIX MOMEHTOB B MH(pOpMAIMH, JIEICHUE
MaTepHaja Ha CMBICIOBbIe 0J0KkH. BHMMaHue ydamuxcsi cTpaThl HEYCTOHYMBOE, OHU C TPYAOM
NEPEKIIIOYAIOTCA C OJHOTO BHJA JIEATENBHOCTH HA JAPYroM, 4acTO OTBJIEKAKOTCS OT OCHOBHOTO
BUJIA JIEATEIIbHOCTH, HE MOTYT CKOHIEHTPHUPOBATh BHUMAHUE Ha MOCTaBICHHOH 3a/1aye, MHOTHE
U3 HUX HUMEIT IUoxylo mnamare. CoxaepkaHue ydyeOHOro marepuana, TeMIl OOydeHHs,
TpeOoBaHUS K pe3yiabTaTaM OOyueHHUsl OKa3bIBAIOTCS AJII HUX HemocwibHbIMH. [losTOMy waie
BCEro TakWe JETH MMEIOT 3aHMKEHHYI0 CaMOOLIEHKY, OOoJIbllIMe MpoOenbl B 3HAHUSAX, HU3KUI
ypoBeHb pa3BuTus OCH MBICTUTENBHBIX HaBBIKOB.

C y4éroM OCOOCHHOCTEH ydalluXcsl MEepPecMaTPUBACTCS COJACPKAHHE TEOPETUYECKOTO
Marepualia, ONpPEACSIeTCS XapaKTep ero H3JIOKCHUS Ha JOCTYIHOM JIIOOOMY ydamemycs
ypoBHe. TeM He MeHee 00s13aTesIbHbBIN YPOBEHD COJIEPYKAHUS TPOTPAMMbI paCCMaTPUBACTCSL.

I'maBHass 0coOEHHOCTH OOy4EeHMsI MaTeMaTHKE B CTpaTax HU3KOTO YpPOBHS COCTOUT B
HEOOXOIUMOCTH TPUJAHUS MAaTEMAaTUYECKOMY Kypcy HauOObIION OnepaTuBHON MPaKTHUECKON
HaNpaBJIEHHOCTH, coyeTas e€ ¢ JoCTymHOCThIo. [IpennounTaio 10OMBATHCS MPOYHBIX YMEHHUH U
HaBBIKOB Ha MPOCTHIX IMpHUMepax, 00ecleUMBAIONIUX [alibHeiee NPUMEHEHHEe H3Y4EeHHOTO.
Kpome Toro, y 3Tux ydamuxcs KakJI0€ yMEHHE CIEAYyeT IOBOJIUTH 10 HaBblka. Matepuain
IPENnoHOCUTCST HEOONBIIMMHU MO0 00bEMY mopuusMu. HaunmHato oOBsICHEHHE ¢ OpraHM3aluu



BHUMAaHUS U PEIPOAYKTUBHBIM METOJIOM; OOBSICHEHHE HOBOTO MaTepuaia MpOBOJUTCS C OMIOPOH
Ha MPaKTHYECKHE 3a/JaHus, OT IMPOCTOTO K CI0XHOMY, C HMCIIOJIb30BAaHHEM HArJSIIHBIX CXEM,
ONOPHBIX KOHCIIEKTOB, MPAaBUJI, C IPOrOBAPUBAHUEM KAXKJOTO Ilara. YJelsl0 BHUMAHHUE HE
TOJILKO TPEHHUPOBOYHBIM YIPAXHEHUSAM, HO U pa3BuBatouInM. [Ipu 3aKkpenieHun paccMaTpuBao
3aJaHusT HeOOXOIMMOT0 MUHUMAJIBHOTO YPOBHS, a Takke 3aJaHus tuna «Beibepu u3 maHHBIX
OTBETOB BepHBIN», «McnpaBs ommobOKy», «lloBTopsii u 3anomuHaii». Ha kaxkmom ypoke maro
3aJjaHUsl Ha MOBTOPEHHE paHee M3YYEHHOTo marepuaya. Takux peOsT Hago KaKk MOXHO dalle
noOyXJ1aTh K BBIIOJHEHUIO CAMOCTOATEIbHBIX padOT Pa3IMYHOrO XapakTepa: MaTeMaTHYeCKUX
JTUKTAHTOB, MPAKTUYECKUX, KOHTPOJBHBIX paboTr, 3a4€toB M T.O. i mpoBepKkH 3HAHUUN
UCTIONB3YI0 OOBIUHBIE KOHTPOJIbHBIE pPalOThHI, coxepkamue O0a30BbI Marepuan u Ooisee
CJIOKHBIE 3aJJaHMsL.

bonbiioe BHUMaHUE YIENAI0 PA3sBUTUIO peun ydamuxcs. CTaparoch Kak MOXHO 4Yalle
CO3/1aBaTh CHUTYallMI0 YycCIexa, 4ToObl  pedsta  «yIOTHO» YyBCTBOBAJIM ceOs Ha ypoOKax.
VYBenuuuBal U3 ypoKa B YPOK YIpa)KHEHUS Ha pa3BUTHE JIOTMKH, MBILIUICHUS, MaMATH,
BHUMaHUS.



2. IlnanupyemMble npeaMeTHbIE pe3yJIbTAaThl H3y4eHUs ajaredopsl B 9

RJ1acce

Pa3ngen

BeinyckHuK HayyuTes (st
HCII0JIb30BAHMS B IIOBCEAHEBHOM
JKM3HU U o0ecriedeHust
BO3MO’KHOCTH YCIIEIIIHOT O
NMPOI0JIKEeHUS 00pa30BaHMsI HA
0a30BOM YPOBHE)

BbINYyCKHUK MOJIYYHUT BO3MOKHOCTH
HAy4YuThcA B 7-9 kiaccax (ais
odecrieyeHHs] BO3MOKHOCTH yCIIETHOT0
NPOJI0JIzKEeHUs1 00Pa30BaHUA HA 02A30BOM U
yriy0J1éHHOM YPOBHSIX)

YpaBHeHusi u

e  OnepupoBatrb Ha 6a30BOM

o Onepuposamv NOHAMUAMU.

HepaBeHCTBa YPOBHE HOHSATHUSMH: YUCIOBOE HepaseHCmeo, peuileHue HepageHcmad,
HEPaBEHCTBO, HEPABEHCTBO, PEUICHUE | 001acmb onpedeienus HepaseHCmad,
HEPaBEHCTBA; cucmembl YpaGHeHUll Uil HepaseHcm,
®  TPOBEPSTH CIPABEIIIUBOCTD ®  UCNONBL308aMb MEMOO UHMEPBALOE 05
YHCIIOBBIX PAaBEHCTB U HEPABEHCTB; Ppewenust yevlx u OpoOHO-PaAYUOHAIbHBIX
e  pemaTh JUHEWHBIC HEPABEHCTBA | HEPABCHCMS,
¥ HECJIO)KHbBIC HEPAaBEHCTBA, ®  pewamov JUHeliHble HEPABEHCMBA C
CBOJISIIIAECS K JINHCHHBIM; napamempamu,
®  pemaTh CUCTEMbI HECIOKHBIX ®  peuamsv HeClOHCHbIEe CUCTEMbL
JMHEWHBIX HEPABEHCTB; JIUHENIHBIX YPABHEHUIl C Napamempamu;
®  [IPOBEPSTH, ABJISETCS JIM JaHHOE | B IMOBCeIHEBHOM KU3HU U NIPH U3YyYEHUHU
YHCJIO PEIICHUEM HEPABCHCTBA, APYTUX NMpeIMeTOB:

e  1300paxkaTh peHICHUs ®  cocmasnamv u peulams JuHelHble U
HEPABEHCTB U MX CHCTEM Ha K68AOpamHule HEPAGEHCME NPU peteHuu
YHCJIOBOM TIPSMOIA. 3a0ay Opy2ux yueOHvIX nPeoMenos;
®  GLINOJHAMb OYEHK) NPasoonooodus
PE3VILIMAmMos, NOIYYAeMbIX NPU PeueHun
JIUHEUHbIX U KBAOPAMHBIX HEPABEHCME NPUL
peulenul 3a0ay Opyaux y4eoHvlx npeomemos;
®  8bIOUpPAmMb COOMEEeMCmMeyIouue
VPaBHeHUs, HEPABEHCMBA UU UX CUCTIEMbl
0/151 COCMABNEHUSL MAMEMAMULECKOU MOOeU
3A0AHHOT PealbHOU CUMyayuu uiu
NPUKIAOHOU 3a0ayl;
®  yMemb UHMEPNPEemupo8ams NoIY4eHHbll
npu peueruy ypasHe s, HepaseHcmed uiu
cucmembl pe3yibmam 8 KOHmeKcme 3a0aHHOu
PeanbHOU Cumyayuy uiu RPUKIAOHoll 3a0a4u
DOyHKIHT e 10 rpaduKy HaXOAUTh OOJIACTh e Onepuposamsv noHsmMuaAMU: 00ACMb

OTIpeIeJIeH s, MHOJKECTBO 3HAYCHUH,
HYJIM QYHKIMH, TPOMEXKYTKH
3HAKOTIOCTOSTHCTBA, TPOMEKYTKH
BO3PACTaHUA U YObIBAHMUS,
HauOoJbIlIee U HAUMEHbIIIee
3HaYeHUs (PYHKINH;

®  CTPOUTH IrpauK JIMHEHHON
byHKImm;

®  [IPOBEPSTH, ABJISAETCS JIU TaHHBIN
rpaduk rpaduKoOM 3aJaHHOM
byHKIMK (TUHEHHOM, KBaIPATHIHOU,

onpeoenenuss U MHONCeCme0 3HaA4eHUll
@yHKYUY, HYIU DYHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCHb
@yHKyuU, YEMHOCMb/HEYEMHOCTND DYHKYULL,
o cmpoumv epaghuKku K8AOPAMUYHOLU

k
@ynxyuil, pynkyuu uoa: y =a+——,
X+b

®  Ha npumepe K8AOPAMUYHOU DYHKYUU,
UCNONb308aMb NPe0bPA3068aHUsL cpaduKa
@yuryuu Y=F(X) o2 nocmpoenus epaguxos




Pa3pen

BbinycKHUK HayuYuTes (IJist
HCMO0JIb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust
BO3MOKHOCTH yCHEIIHOTO0
NMPOI0JIKEeHUS 00pa30BaHMsI HA
0a30BOM YPOBHE)

BhinyCKHUK MOJYYHT BO3MOKHOCTH
Hay4YuThcs B 7-9 kiaccax (a7
o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOT O
MPOI0JIKeHUs 00pa3oBaHusi HA 0A30BOM U
yri1y0JéHHOM yPOBHSAX)

00paTHOM POMOPIIMOHATILHOCTH);

®  ONpeaensTh NPUOTKEHHBIC
3HAYECHUs KOOPAMHAT TOYKU
nepecedeHus rpaduKoB QyHKITHN;

e  omepupoBaTh Ha OA30BOM YpOBHE
MOHATHSIMM: IOCJIEIOBATEIBHOCTD,
apudmeTrIecKas mporpeccus,
T€OMETPUUIECKAs] IPOTPECCHUSI;

e  pelwaTb 3343a4M Ha Nporpeccuu, B
KOTOPbIX OTBET MOKeT 6bITb NONAYYEH
HenocpeacTBEeHHbIM NoAcYéTom bes
npumeHeHna popmyn.

B noBceaHeBHOM KU3HU U NIPU
HM3YYEeHHHU APYIUX MPeIMeTOB:

®  1CMNo/b30BaTb rPadUKM peasbHbIX
NpPoLEccoB 1 3aBUCUMOCTEN A/1A
onpeaeneHuns nx cBoMCTe (Hanbonblume
N HaMMEHbLLUME 3HAYEHUS, NPOMENKYTKU
BO3pacTaHuA M ybbiBaHUA, 06nacTu
NOJIOXKUTENbHbIX U OTPULLATESIbHBIX
3HAYEeHUN 1 T.N.);

. MCMNO/1b30BaTb CBOMCTBA JIMHENHOMN
bYHKLMN 1 ee rpaduK Npu peleHnn
33434 U3 Apyrux y4ebHbIx npeameToB

@ynxyuii y = af (kx+b)+c;

®  uccrnedogamv yHKYUIO NO e€ 2paghuxy;

®  HAXOOUMb MHOXNCECMEO 3HAYEHU, HYU,
NPOMENCYMKU 3HAKONOCMOAHCNEA,
MOHOMOHHOCMU KBAOPAMUYHOU (YHKYUU,

®  onepupogamv NOHAMUAMU.
noc1e008amenbHOCMb, apupmemuieckas
npozpeccusi, 2eoMempudecKas nPpocpeccusi;

®  pewams 3a0ayu Ha apUPMEemu4ecKyio u
2e0MeMpUYECKYIO NPOSPECCUIO.

B noBcegHeBHOI KU3HU U MPH U3YyYEHUH
JAPYTruX NMPeIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWBIO 2paghura
PeanbHyIo 3a8UCUMOCTb UTU NPOYECC NO UX
Xapakmepucmuxam;

®  UCNONBL308aMb CEOUCMBA U CPAPUK
K8AOpamu4Hol QYHKyuu npu peueHuu 3a0ay
U3 Opyeux y4eonvix npeomemos

Cratuctuka u
Teopust
BepOsAATHOCTEM

e lmers npeacrasieHue o
CTaTUCTUYECKUX XaPAKTEPUCTHKAX,
BEPOATHOCTH CIy4ailHOro cOOBITHS,
KOMOHHATOPHBIX 337a4ax;

e  pemarb NpocTernImne
KOMOWHATOPHBIE 33]1a4U METOJIOM
IPSIMOTO U OPraHU30BAHHOTO
nepebopa;

®  TIPEICTABIIATH JaHHBIC B BUIC
TabJML, AUarpamMmm, rpaduKoB;

e  yuTaTh UHPOPMAIIHIO,
MPEJICTAaBICHHYIO B BUJIE TaOJIMIIbI,
JarpaMMel, rpaduka;

®  OIpeAeNsTh OCHOBHBIE
CTaTHUCTUYECKUE XaPAKTEPUCTUKH
YHCIOBBIX HAOOPOB;

®  OILIEHHUBATh BEPOATHOCTD
COOBITHSI B MPOCTEHIINX CITydasix;

®  UMETH NPEACTABIECHUE O POJIH
3aKoHa OOJIBIINX YUCET B MACCOBBIX
SBJICHUSX.

B noBcetHeBHOM KU3HH U IIPH

e Onepuposambs MOHAMUAMU: cmoabyamele u
Kpyaoesie ouazpammel, mabauybl OGHHbIX,
cpedHee apugpmemuyeckoe, MeoduaHa,
Haubosbwee U HAUMeHbUIeEe 3HAYEHUSA 8bI60PKU,
pasmax 8blbopKu, ducnepcus U cmaHoapmHoe
OMK/OHEHUe, CAy4aliHasa U3MeH1Yu8oCms;

®  u3gIEKamMb UHGOpMayUo,
npeocmasieHHy0 6 mabiuyax, Ha
ouazpammax, epagukax;

®  cocmagnams madbauysl, CMpoOUmMs
ouazpammul U 2papuKy Ha OCHOBe OAHHBIX,
®  0Mepuposameo MOHAMUAMU: haKmopuan
Yucaa, NepecmaHoeKU U co4emaHus,
mpeyzonbHuK llackans;

®  [IpUMeHAMb NPAsuUso NPou3sedeHus npu
pewieHUU KOMOUHAmMOoOpHbIX 300a4;

®  0MepuposamMe MOHAMUAMU: CAyYaliHbIl
oneim, cay4aliHell 8b160p, UCbIMAHUe,
anemeHmapHoe cay4aliHoe cobbimue (Ucxod),
Kaaccuveckoe onpedeseHue 8eposmHocmu
cny4aliHo2o cobbimus, onepayuu Hao
cnyyaliHeimu cobeimuamu;




BbinycKHUK HayuYuTes (IJist
HCMO0JIb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust

BhinyCKHUK MOJYYHT BO3MOKHOCTH
Hay4YuThcs B 7-9 kiaccax (a7

Paznen o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOT O
BO3MO’KHOCTH YCIIELIHOT'O
OO G T T MPOJXOJIKEHUS 06"pa3013anml Ha 02a30BOM M
yri1y0JéHHOM yPOBHSAX)
0a30BOM YPOBHE)

M3yYCHUH IPYTUX MPeIMETOB: o [1pedcmasnamos UHEPOPMAYUIO C TOMOULbIO

e  OUEHMBaTb KONYECTBO Kpyeos 3linepa;

BO3MOXHbIX BAPNUaHTOB METOA0M ®  pewams 300a4U HA 8bI4UC/EHUE

nepebopa; 8epoAMHOCMU € No0CcYemMom Koauyecmaa

e  VMeTb NpeAacTaBaeHME O PONU 8apPUAHMOB C MOMOWbIO KOMOUHAMOPUKU.

NPaKTUYeCKU AOCTOBEPHbIX U

Ma/lIoBEPOATHBIX COObLITUI; B noBceaqHeBHOM KU3HU U NIPU U3YyYEHUH

e  CpaBHMBaATb OCHOBHEIC APYrUX MpeAMeToB:

CTATUCTUYECKUE XAPAKTEPUCTUKH, ®  U38/1€Kamo, UHMepnpemuposamse u

MOJIyYEHHBIE B IPOLIECCE PELIEHUS npeobpazosbisame UHGOPMayUo,

MPUKJIAJHON 3a1a4U, U3YyYCHHUS npeocmasieHHyo 6 maoiuyax, Ha

pETBHOTO SIBJICHUS; ouazpammax, epagurax, ompaxncarouyio

° OLICHUBAaTh BEPOSITHOCTH ceolicmea u xapakmepucmuKku peailbHblx

peabHBIX COOBITHH U SBJICHUI B npoyeccos u s6NeHUl;

HECJIOKHBIX CUTYAIHSIX e  onpedenams cmamucmu4yecKkue
XapakmepucmuKu 86l60poK no mabauyam,
duazpammam, 2paghuKkam, 8elMoAHAMb
CPasHeHUEe 8 3a8UCUMOCMU OM Uesu peuleHus
3a0ayu;
®  OYEeHUBAMb EPOAMHOCHIb PEAIbHbIX
coObIMULL U A6IeHU

TexcToBbBIE e  CTPOMTb MOAE/Nb YC0BUA 3a4a4M (B | ®  UCM0/16308aMb PA3HbIE KPAMKUE 3arucU KaK
3aJa4u BUAE TabaunLbl, CXEMbI, PUCYHKA WU MOoOesIU MeKCMOo8 C/I0MHbIX 3a0aY 015

YPaBHEHMSA), B KOTOPOI AaHbl 3HAYEHUA
ABYX U3 TPEX B3aMMOCBA3aHHbIX
BE/IMYMH, C LLe/IbIO MOMUCKA peLleHns
3ajauu;

e  ocylecTBAATb cnocob noumcka
pelleHnsa 3a4a4m, B KOTOPOM
paccy»KaeHue CTPOUTCA OT YCI0BMA K
TpeboBaHMIo K oT TpeboBaHUA K
YCN0BUIO;

®  COCTaB/ATb N/1aH pewweHnn 3a4auu;
e  BblAeNATb 3Tanbl PeLeHns 3agaun;
®  WHTepnpeTMpoBaTb
BbIYMCNUTENbHbIE PE3YNbTaTbl B 334a4e,
nccnefoBaThb NOJyYeHHOE peLleHne
3ajauu;

®  HaxoAWTb MPOLEHTHOE CHUXEHME
WM NPOLEHTHOE NOoBbIWEHNe
BE/INYMHDI;

®  peLaTb HECNOXKHbIE IOTUYECKue
33341 METOLOM PaCCyKAEHUN.

B noBceaHeBHOM KMU3HHU U NIPHU
U3YYEHUH APYTrUX NPeAMeTOoB:

®  BBIJIBUTaTh TMIIOTE3BI O

nocmpoeHuUs NoucKogoli cxeMbl U peleHUs
3a0ay;

®  paziuyams MOOelb MeKCma U MoOoeb
peutenus 3a0ayu, KOHCMpPYUpo8amnv K 0OHOU
MoOenu peuleHUs HeCI0ACHOU 3a0ayl pasHvle
Mooenu mexkcma 3a0ayu;

®  3Hame u npumeHame oba crnocoba noucka
peweHus 3a0a4 (om mpebo8aHUSA K yca08ui0 U
om ycno8us K mpebosaHuro);

e  Mmodenuposams paccyxc0eHus rnpu noucke
peweHusa 3a0a4 ¢ MOMOWbIo 2pagh-cxemol;

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

®  yMemb 8b16UPAMb ONIMUMAsbHbLIG Memod
peweHusa 3a0a4u U 0C03HA8amMeb 8bibop Memoda,
paccmampueame passau4yHbie Memoobl,
Haxo0umb pasHbie peuieHus 3a0a4u, ecau
B803MOM(HO;

®  gHAAU3UPOBAMb 3aMPYOHEeHUSs rnpu
peweHuu 3a0a4;

®  8bINOAHAMb PA3/UYHbIE MPeobpa308aHUSA
npednoxceHHoOU 3a0a4u, KOHCMPYUPOB8AMb
Hosble 3a0a4u u3 0aHHol, 8 mom Yucne




Pa3pen

BbinycKHUK HayuYuTes (IJist
HCMO0JIb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust
BO3MOKHOCTH yCHEIIHOTO0
NMPOI0JIKEeHUS 00pa30BaHMsI HA
0a30BOM YPOBHE)

BhinyCKHUK MOJYYHT BO3MOKHOCTH
Hay4YuThcs B 7-9 kiaccax (a7
o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOT O
MPOI0JIKeHUs 00pa3oBaHusi HA 0A30BOM U
yri1y0JéHHOM yPOBHSAX)

BO3MOJKHBIX IPEACIBbHBIX 3HAUYCHUAX
HNCKOMBIX B 3a1a4€ BCIINYHH (I[CJIaTb

MIPUKUJIKY)

obpamHele;

®  UHMepnpemuposames 8bl4UCAUMESNbHbIE
pe3ysibmamel 8 3a0aye, uccnedosams
nosny4YyeHHoe peuwleHue 3a0a4u;

®  300a4U HA NMPouyeHMbl, 8 MOM YUC/e,
C/103CHbIE NPOoYeHmMbl ¢ 060CHOBAHUEM,
ucrnosb3ys pasHele crnocoboi;

e pewams so2u4ecKkue 300a4u pasHbIMU
cnocobamu, 8 mom 4ucne, ¢ 08yms 60KAMU U C
mpems 6710Kkamu OAHHbIX C MOMOWbO Mabnuu;
e pewams 300a4U 10 KOMBUHAMOPUKE U
meopuu sepoam-ocmeli Ha ocHoge
UCrnonb308aHUA U3yYeHHbIX MeEM0o0O08 U
060CcHO8bIBAMb peuieHuUe;

®  pewams Hec/no0XHbie 3a0a4u o
mamemamu4eckoli cmamucmuke;

e 087100eMb OCHOBHbLIMU MEeMoOamu peuleHus
CrOMeMHbIX 3a0a4: apugpmemuyecKul,
anzebpauyecKuli, nepebop sapuaHmMos,
2eomempudeckull, epagpuyeckuli, IPUMeEHAMb Ux
8 HOBbIX 10 CPABHEHUIO C U3y4YeHHbIMU
cumyayusx.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH
APYTrUX MPeAMEeTOB:

®  gblOeNAMb NPU peueHulU 3a0ay
Xapaxkmepucmuxkuy paccmampueaemou 8
3a0aye cumyayuu, omiuuHvle om peaibHblX
(me, om KOMOPbLIX AOCMPALUPOBATIUCY),
KOHCMPYUpo8ams HOGble CUMYAYUU C Y4Emom
IMUX XAPAKIMEPUCMUK, 8 YACMHOCMU, NPU
peutenuy 3a0ay Ha KOHYeHmpayuu,
YUUmMbI8amMsb NIOMHOCMb GeUeCcmea,

®  peuams U KOHCMPYUPOBAMb 3a0A4U HA
OCHO8€ pacCMOMPEHUsL PEATIbHbIX CUMYAyUl,
8 KOMOPbIX He mpedyemcs MOYHbLU
BLIYUCIUMENbHBIU Pe3yIbInan;

®  pewams 3a0ayu Ha OBUNCEHUE NO PeKe,
paccmampueas pasHvle CUCHeMbl omciuema

HUcropus
MaTeMaTHKHU

e  OmnwuceIBaTh OTJENIbHbBIE
BBIJAIOLIUECS PE3YNIBTATHI,
MIOJIyYEHHBIE B XO/€ Pa3BUTHUSA
MaTEeMaTUKHU KaK HayKH;

®  3HATh IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH U UX
aBTOPOB, B CBSI3U C OTEYECTBEHHOUN U
BCEMHUPHOH UCTOPUEH;

o Xapaxmepuzoeamwv 6K1A0 GbLOAIOUUXCS
MaAmemamuros 8 passumue Mamemamuxy u
UHBIX HAYYHBIX obacmel;

®  NOHUMAMb POJb MAMEMAMUKY &
passumuu Poccuu




BbinycKHUK HayuYuTes (IJist
HCMO0JIb30BAHNS B MOBCEIHEBHOM
JKM3HU U o0ecriedeHust

BhinyCKHUK MOJYYHT BO3MOKHOCTH
Hay4YuThcs B 7-9 kiaccax (a7

Paznen o0ecrneyeHus1 BO3MOKHOCTH YCIIEIIHOT O
BO3MOKHOCTH yCHEIIHOTO0
MPOI0JIKeHUs 00pa3oBaHusi HA 0A30BOM U
NPOAOJIKEHUsSI 00Pa30BaHUA HA ..
yri1y0JéHHOM yPOBHSAX)
0a30BOM YPOBHE)

®  [IOHHMMAaTh POJIb MAaTEMaTHKHU B

pa3Butuu Poccuu
Metoanl e  BriOupaTh noaxoasimmii e lcnonv3ys uzyueHuvle Memoovl,
MaTeMaTUKHU M3YYEHHBIN METOJ JJI pEIICHUN npoeooUns 00KA3AMeNbCMBE0, 8bINOHANMb

M3YYEHHBIX TUIIOB MaTEMaTHYECKHX
3az1ay;

e [lpuBoauTh npuMepbI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B
OKpYKaIOIIEeH NEMCTBUTEIILHOCTH U
MIPOU3BEICHUSAX UCKYCCTBA

onpogepoicenue;

®  guIOUpaAmb U3yyeHHble MEMOoObl U UX
KOMOUHAYyUY 015 peueHus Mamemamudeckux
3a0ay;

®  UCNONBL306AMb MAMEMAMUYECKUE SHAHUS
0J1 ONUCAHUSL 3aKOHOMEPHOCMELL 8
OKpYHrcaroueti 0eticmeumenrbHOCmu U
npou3eeoeHUsx UCKyccmeda,

®  npumeHAmb npocmeniuiue npocPamMMHble
cpeocmea u INeKMpPOHHO-KOMMYHUKAYUOHHbLE
cucmembl RPU peuteHuy MamemamudecKux
3a0au




3.Conep:xanne Kypca ajaredopa 8 kiacc

HepaBencrBa

Uucnossie HepaBeHCTBA. CBOMCTBa YUCIIOBBIX HEpaBeHCTB. [IpoBepka crnpaBemsiuBoCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. Qonacmy onpeodenens
HepaseHcmea (001acmes OONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keaopamHvlx HepABEHCMS:
UCNONIb3068aAHUE CBOUCME U 2paduKa KeaopamuuHou @QYHKYuu, Memoo UHMEpP8Aanos. 3anuch
peutenus KeaopamHno20 HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHaANbHBIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM NepeMeHHOW. PemnieHue cucteM HepaBEHCTB C OAHOM
MEPEMEHHOI: JMHEHHBIX, KgaodpamHuvix. W300pa’keHUE peHIeHUs CHUCTEMbl HEPAaBEHCTB Ha
YHCIIOBOW MPSIMOM. 3aIUCh PEIIEHUS] CHCTEMbI HEPABEHCTB.

DOyHKIUH

IHousitue pyHKkuMHU

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

Ilpeocmasnenue 06 acumnmomax.Kycouno- sadanHvle (hynkyuu

KBaaparnunas pynkuus

CpoiictBa u rpaduk KBagpaTH4yHOM QyHKUUM (mapabona). [locmpoenue epaguka
Kkeaopamuunot @yukyuu no moykam. HaxoxneHue Hynaedl KBagpaTUYHOW (QYHKUINH,
MHOXCECm8a 3HAYeHULl, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

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

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

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

IMocnenoBaTeIbLHOCTH M POTPECCHH

UucnoBag  mocneqoBaTeNbHOCTh.  [IpuMephl  YUCIOBBIX  IMMOCIEI0BATEIBHOCTEM.
beckoHeunple mociaenOBaTeNbHOCTH. ApudMeTHdeckas mporpeccus W €€ CBOMCTBA.
['eomeTrpuueckass mporpeccusi. Dopmyra obweeo uiena u cymmsl N Nepevix UleHOs
apugpmemuueckoul u ceomempuyeckou npoepeccuil. Cxooaumasics ceomempuyecKas npospeccus.

Penienue TeKcToBBIX 32124



3aga4yu Ha YACTH, 10JIM, TPOLEHTHI

Pewrenue 3ana4d Ha IPOLIEHTHL..

CTaTuCcTHKA ¥ TeOpHs BePOSATHOCTE

Crarucruka

Tabnuunoe wu rpaduyeckoe TNPEACTaBICHUE [AHHBIX, CTOJOYaThle U KPYTOBbIE
qUarpamMmbl, TpaduKu, MPUMEHEHWE auarpaMM W TpauKOB s ONMHCAHUS 3aBUCUMOCTEH
peanbHBIX BEJIMYMH, U3BIeUeHHEe uH(popManMu U3 TabnMi, JAuarpaMM W TpagHKOB.
OnucatenbHble CTaTUCTHMYECKHE IOKAa3aTENM YHCIOBBIX HAOOpPOB: cpenHee apupMeTHYECKOe,
Meouana, HauOoJbllIee M HaMMEHbIlIee 3HAa4YeHHs. Mephl paccerBaHUs: pa3Mmax, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CrnyuaiiHast W3MEHUMBOCTb. V3MEHUMBOCTb IpU HU3MEpEHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBHIX BEIULUHAX.

Cay4aiinbie coObITHS

CrnyuvaitHple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTApHBIC CIydalHbIC COOBITHS (HCXOIIBI).
BepositHoctu  snemeHTapHblXx  coObITMil. CoObITHS B CiOy4yallHBIX OKCIEPUMEHTaX U
OJIaronpusATCTBYIOIIUE dJIEMEHTapHbIE COOBITUSA. BeposTHOCTH ciiydallHbIX COOBITHI. OMBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTApPHBIMU COOBITUAMU. Kilaccmueckue BEpOSITHOCTHBIE OMBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwio ouazpamm Jiiepa.
IIpomusononoscnvie codvimus, oOveouHeHue u nepecederue coovimuu. Ilpasuno crodrcenus
sepossimuocmeii. Cnyuatinviii  6vl00op. [Ipeocmasnenue sxcnepumenma 6 6ude oOepesa.
Hezasucumvie  cobvimus. Ymnooicenue  geposmmnocmeii  Hezasucumvix  coObIMUIL.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue o HE3aBUCUMBIX COOBITHSX B
JKU3HHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymHooxcenus, nepecmanosky, ¢axmopuan uucia. Couemanuss U YUCIO
couemanuui. Qopmyna uucnra couemanui. Tpeyeonvnux Ilackans. Onvlmol ¢ OONLUWUM YUCTOM
DABHOBO3MOJICHBIX INeMEHMAPHLIX cobbimull. Buvluucnenue eeposmuocmeti 6 onvlmax c
npumeHeHuem KomoOuHamopHvlx Gopmyn. Hcneimanus Bepuynnu.  Yenex u  ueyoaua.
Beposamuocmu cobvimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle eenuqunsl

3nakomcmeo co CaAyuauHbiMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeNmHbIX
cnyuatnwix eenudut. Pacnpedenenue seposmuocmeit. Mamemamuueckoe ooxcudanue. Ceolicmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3akone boavuiux uucen. Mzmepenue eeposmuocmeli.
Ilpumenenue 3axkoHa O60MbWUX HUCET 6 COYUONO2UU, CMPAXO8AHUU, & 30PABOOXPAHEHUMU,

obecneyenuu 6e30nNaACHOCMU HACEICHUS 8 Qpe36bmaﬂubzx cumyayusix.



HcTtopust MaTeMaTuKH

3adaua Jleonapoo Ilusanckozo (@ubonayuu) o kpoaruxax, yucia Qudoonauuu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuul.

Hcmoxu meopuu eepossmuocmeii: cmpaxoeoe oOeno, azapmuvlie uepvl. Il. DPepma,

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



4. TemaTn4eckoe NJIAHUPOBAHUE, B TOM YHCJIE C Y4eTOM padoueit

MnmporpaMmMbl BOCIIUTAHUSA ¢ YKa3aHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX HA

OCBOEHHE KaKI0H TeMbI

Tema

Koauuect
BO 4aCOB

@®opMbl, BUJIbI U COIEPKAHUE
AeSITeILHOCTH MO0 peaju3aunu
BOCIIUTATEJIbHOI0 YPOKA

[ToBTOpeHME Kypca anreOpsl 8
KJacca

4

ycmaroeJjieHue 606€Dum€ﬂbelx

OMHOUICHUL MlecaV yuyumenem u __ e2o
VYEeHuUKamu, CnOCO6CI’I’16V}OWMX

NO3UMUBHOMY _ 8OCHPUSMUIO _ VYAUUMUCS
mpebosanuii u npocsvh yyumens,
NPUBJICYCHUIO ux BHUMAHUSL K
00cyocoaemol  Ha _ypoke unHgdopmayuu,
AKMUBU3AUUU ux NO3HABAMENbHOU
oesimeibHOCHU.

Hepagencrtpa

20

Hcnonb3oBaHnue TpeHaKEPOB AJIst
YCTHOI'O CUETa.

Ypok-npakmuxym

Pemenne TeKCTOBBIX 3aj1ad.
BceMupHblii IeHb MaTEMAaTUKH
[To3naBaTenbHbIC 5- MUHYTKH O HAYYHO-
MONYJISIPHBIX KHUTAaX

KBanpatuunas ¢pyHkius

32

Pemienue tecToB ¢ nocneayromen
npoBepkoii. Pemenne mpo0ieMHbIX 3a/1a4.
Pabota B rpymnmax pa3Horo cocraaa.
YpokK- IpakTUKyM

IIpumenenue na ypoke unHmepaxkmugHvlx
dopm pabomul yuawuxcs: TPYNIOBOU
paboThI UK paboThI B apax, KOTOpbIE
yuarT IIKOJbHUKOB KOMaH/IHOM padoTte u
B3aMMOJEHCTBHIO C IPYTUMH JI€TBMHU.
UCNONb306aHUe BOCTINTATEIbHBIX
BO3MOYKHOCTEH coJiepaHusl yueOHOTro
npeaMeTa uyepes3 noa0op npoOIeMHbIX
CUTYyallMi 1711 00CYKJIEHUs B KJlacce.

DneMeHThI MPUKIIaTHON
MaTeMaTHKHA

20

Vcrionb30BaHNe BU3yaJIbHBIX 00pPa30B -
HaIvIsqHasl aruTanus IKOJIbHBIX CTEH/I0B;
BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYD,
KOTOPBIE TIOMOTAOT MOAECPKATh
MOTHUBALIMIO JAE€TEH K MOJyYEHHUIO 3HAHWH,
HaJa)XMBAaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILECHUN B KJlacce,
ITIOMOTAIOT YCTAaHOBJIEHUIO
n00poskenaTenbHOM aTMochepbl BO BpeMs
ypoKa

Hcnonb3oBanue unpopmaryu o Benukoi
OTtedyecTBEHHON BOMHE B KAUECTBE
JUJAKTUYECKOro0 Marepuasa.




pa3BUTHE CaMOCTOSITEIbHOCTH, pedIeKCHH
U CaMOOIICHKH, IUJITAHUPOBAHHUS CBOEH
JESITEIbBHOCTH 00Yy4atOIUMUCS;

1nobyscoeHue WKOJIbHUKOE coOn00amo Ha
ypoke obuienpunsmole Hopmol N08E0CHUS,

NPUHUUNBL YYEOHOU OUCUUNIUHDBL U
CAMOOP2AHU3AUUU, CAMOKOHMPOJIS
Pewenue MIPAKTUIECKHUX 3a1ad4,

HAIPaBJIEHHBIX Ha (hopmupoBanue
(buHaHCOBOW I'PaMOTHOCTH.

Pabota B rpynmax. Pa3Butre HaBBIKOB
B3aUMOIPOBEPKH, CAMOIIPOBEPKHU

YucaoBwie IoCJIICJOBATCIbHOCTH

17

Bxirouenue B ypoK HUIPOBBIX IIPOLIELYP,
KOTOpbIE IIOMOTAIOT HOJIEP>KaTh
MOTHUBAIMIO JIeTeH K MOJy4YEHUIO 3HAHUH,
HaJIaXKMBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHWH B KJIacce,
IIOMOTaIOT YCTaHOBJICHHIO
no0poxenarenbHOH atMocepsl BO BpeMs
ypoKa.

Pemenne MIPAKTUYECKUX 3azady,
HaIPaBJIEHHBIX Ha (dbopmupoBanue
(UHaHCOBOW I'PaMOTHOCTH.

Pabora B rpymnmnax. Pa3sutue HaBBIKOB
B3aMMOIIPOBEPKH.

[ToBTOpEeHMEe U cucTemMaTu3anus
y4eOHOTro MaTepuana

pPa3BUTHE CaAMOCTOATCIIbBHOCTH, pe(l)ﬂeKCI/II/I
U CaMOOILICHKH, [IJIAHUPOBAHUA CBOCH
ACATCIIbHOCTHU O6y‘IaI-OH_[I/IMI/IC$I;

nobyscoeHue WKOJIbHUKOE cobaodampb Ha
ypoke 0OuenpuHamole Hopmbl N08EOCHUA,

NPUHYUNBL Y4EOHOU OUCUUNIUHDBL U
CaAMOOP2AHU3AUUU, CAMOKOHMPOJIA

Pe3eps.

Pezepes yuebnozco spemenu
NIAHUPYEMCS UCNOTIb308AMb HA
BIIP, cmpamosbie
KOHmMpOIbHble pabomul 3a
noY200Usl.




5.0neHoYHbIe MAaTEepPHAJIbI

1. AureOpa: npuaakTHueckue wmarepuaibl: 9  Kiacc:

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

MeTOIlI/I‘leCKI/Ie MaTepuajbl

nocooue
obmeoOpazoBatenbHbix opranuzanuii / A.I'. Mepsmsk, B.b.

JUISL  y4aruxcst
Ilonouckmii, E.M.

1. Anre6pa: 9 kmacc: ydeOHUK Ui ydammxcs oOIIeo0pa3oBaTeNbHBIX YUPEIKIACHHUHA /
A.I'. Mep3isik, B.b. [Tononckuit, M.C. SIkup. — M. : Benrana-I'pad, 2022.
2. Anrebpa: 9 kmacc: merogumueckoe mocobue / E.B. Byuko, A.I'. Mep3msik, B.b.

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

0P

No Anpec JOP*
w/n Ha3Banue pecypca / KpaTkoe onucanme
TocynapcTBenHast obpasoBatesnbHas miaThopma «Poccuiickas snektponHas | https://resh.edu.ru/a
[IKOJIa» — 3TO MHTEPAKTHBHBIC YPOKH IO BCEMY LIKOJIbHOMY Kypcy ¢ 1 mo | bout
11 xmacc OT NyumMX yduTeNned CTpaHbl, B TOM YHCJIE II0 MaTeMaTHKe.
1. | UadopmanmonHo-oOpa3zoBarenbHas cpefa JId W3y4YCHUs] MaTeMaTHKH,
oObeauHsIomas yueHuka (B Tom umcie aereit ¢ OB3), yuurens, ponurens u
OTKPBIBAIOIIAsl PABHBIM JOCTYN K KaueCTBEHHOMY oOIieMy 0Opa30BaHHUIO
HE3aBHCHMO OT COIIMOKYJIBTYPHBIX YCIOBHH.
2 OnexTpoHHast OuONIMOTEKAa YYEeOHWKOB M METOAMYECKMX MATEPHANOB. | hitp://window.edu.ru/
ITpenmeTHbIe pa3nensl «Marematuka», «Anredpay, «I eomeTpus»
denepaibHbli MHCTUTYT Tenarormdeckux usmepenuil. OI'D u EID mo | https://fipi.ru/
maremaTuke. Ha caiite pasmematorcs: nemo-Bapuantel ET'D, OI'D, I'BD no
3. | maremaTuke, COOpPHHKHM MAaTEpHaliOB IUIS TOATOTOBKH OOYYAIOIIUXCS II0
MaTeMaTHuKe, METOAMYECKHE pPEKOMEHAAIMM JKCIIEPTOB IPEIMETHOMN
KOMHCCHH 110 MaTEMaTHKe.
. http://window.edu.r
Karanor Poccuiickoro oomieoopasosarensaoro Iloprama. I[IpeamerHbie k.
4. u/window/catalog
pazznensl «MaTeMaTHKay, «Anredpay, «I'eomeTpusi».
http://www.school.edu.ru
5 Karanor «OO0pa3oBarenbHble pecypcbl cetn MHTepHer [y oOuiero D
" | obpazoBaHu».
. http://catalog.iot.ru
6 Karanor «llIxonbHerii SnHpexc». IIpenmernsie pasmens! «MaTteMaTHKay, D g
" | «Anrebpay, «I'eomeTpusi».
OO0pazoBaTenbHbIN MOPTAN Ul HOATOTOBKU K SK3aMEHaM 110 MPOQHILHON 1 https://math-
7. o ege.sdamgia.ru
6a30BOIl MaTeMaTHKe. . :
Caiitr A.Jlapuna. Marepuansl s moarotoBku k EI'D no maremaruke, 6a3a
3agad Qopmupyercss Ha ocHoBe OTKpbiToro baHka, TPEeHMPOBOUHBIX M )
8. | mmarHoctHdeckux padoT, MPOOHBIX M peanbHBIX BapuantoB EI'D m OI'D. https://alexlarin.net
Hmeercs BO3MOXHOCTh COCTaBUTh BAapHaHT B BEPCHUHM U IIEYATH.
AJlanTUPOBAHO MOJA JEMOHCTpalMoHHbINM BapuaHT EI'D tekyuiero roaa.
g, | Mpencrapnens pemenus TpennpoBouHbix Bapuantos A. Jlapuna OI'D u https://mathlesson.ru/node/
* | EID. 890
Caiir «IlepBoe centsiOpsa». Esxeronusiii ¢ectuBamb «OTKPBITBIA ypOK»
(mpoBoamtcst ¢ 2003 roma). SIBisieTcss MacCOBBIM M TPEACTaBUTEIHHBIM
OTKPBITBIM TEAarorMYecKiM (opymMoM, B KOTOPOM MPHHUMAIOT ydYacTHe
10.| ThIcSuM mejaroros — yunteneil MarematHku. Matepuans yuacTruxop | NUPS:/urok.lsept.ru
(cTaThu ¢ U3IOKEHUEM TEAATOTUIECKOTO OMbBITa) MyOIMKYIOTCS Ha caiTe, B
KHATAaxX-COOPHMKAaX  TE3UCOB CTaTeéd M Ha  KOMIIAKT-IUCKax ¢
ITOJTHOTEKCTOBBIMHU BEPCHUSIMH BCEX MaTEPHAJIOB.
11.| Yuu.py - oredecTBeHHas OHJANH IUIaTGOpMa, I'le YYEHHKH W3 PErHOHOB https://uchi.ru/



https://resh.edu.ru/about
https://resh.edu.ru/about
http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://www.school.edu.ru/
http://catalog.iot.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://mathlesson.ru/node/890
https://mathlesson.ru/node/890
https://uchi.ru/

Poccun wu3y4yaroT MaTeMaTHKy B HMHTEPakTUBHOH Qopme. YUu.py
pacKkphIBaeT IMOTEHIMAN Kaxkmoro pebenka. Ilmatdopma aHamm3upyer
JICUCTBUSI KaXJOro YYeHHKAa M Ha OCHOBE JAHHBIX [0A0HpaeT

NEpCOHANbHBIE 3aJaHMs, CO3[aBas TAaKUM OOpa3oM WHIWBHIYAJIbHYIO
00pa3oBaTEeNbHYIO TPACKTOPHIO. B TOM 4mcne u 1o MaTeMaTuke.

12.

Caiit Poccmiickoro coBera ONMMIIMAJA IIKOJIBHHUKOB. I[lyOnmkyercs
YTBEpKICHHBII IepeueHb OJUMITHAL INKOJGHUKOB Ha TEKYIIHH ydeOHBIH
TOA.

https://rsr-olymp.ru/

13.

Polymedia — Bemymmuit poccHiiCKHii TOCTABIIMK KOMIUIEKCHBIX PEIICHUN H
ayIMOBU3yalbHOTO  OOOpYyJIOBaHMS HAa  pbiHKe  oOpa3oBaHus. B
KOMIUIEKCHYIO [POrpaMMy MOJIEPKKH 00pa30BaHHUsI BXOAUT: TEXHUYECCKAsI
nojyiep:kka; o0ydenune pabore ¢ 00pa3oBaTeNbHBIMH HHCTPYMEHTAMHU;
METOIMYECKas MOIEPIKKA; HHPOPMAIIMOHHAS TIOJIEPHKKA; COTPYIHUYECTBO
C TBOPYECKMMH IIIKOJIAMH: KOHKYPChI, KOHPEPEHIMH U CEMHUHAPBIL.

https://www.polymedia.ru/

14.

Enunas  xomnekims — [ludpoBbIx  00pa3oBaTeNbHBIX — PECYpCOB IO
MareMaTHKe, 1o KjaccaM, TemaMm u Y MK

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

15.

Ilencoser. Matepuainsl no ®I'OC. MaremaTuka (IpoekTHas JesITeIbHOCTb,
BHEKJIACCHBIC MEPONIPHSATHSA).

https://pedsovet.org/

16.

Y4YuTEeNBECKUH TTOpTAT — MEXIYHAPOIHOE COOOMIECTBO YUUTENEH.
Komnexrms aBTOPCKUX Mpe3eHTalni, YpOKOB U TECTOB, KOHTPOJIBHBIX PadoT
1 pabovMX MPOTrpaMM UId YYUTEJICH IIKOJI, B TOM YUCIIE W [0 MAaTeMAaTHKE
Marepuansl s noArotoBku yvamuxcss k EI'D u OI'D., B Tom yucie no
MaTeMaTHKe.

https://www.uchportal.ru/

17.

3aByu. Uupo.CaliT comepKUT  METOAWYECKHE  MaTepHaibl s
NpernoaBaHusl MaTEMaTHKH, TI03BOJISIET MPOWTH HE3aBUCHMBIH MOHUTOPUHT
B obOiact mnpoduis CBOCH pabOThl, COMCPKUT HUHPOPMAIUIO O
KoH(epeHIusX 1 popymax.

https://www.zavuch.ru/

18.

OOpasoBarenbHas ~ couualbHas  ceTb  pabOTHHKOB  0Opa3oBaHMSI.
Bo03M0OXXHOCTB cO3/1aTh MUHHU-CATHI Ieiarora-MareMaruka, chopMupoBaTh
MaTepHalibl JIJIsl yPOKOB, ONYOJIMKOBATh MaTepualibl OpTQoIno

https://nsportal.ru/

19.

Wudoypok — momynsipHbIN caiiT, opraHu3yIOIN KOHKYPCHI, OJMMITHAJIBI,
BUKTOPUHBI B 00JlaCTH MaTeMaTHKH AJs JIeTel, KOTOPBIM HEOOXOIHMMO
MOBBIIIATh MOTHBALMIO K MATEMATHKE.

https://infourok.ru/

20.

MarematHka: cipaBouHHK GOpMyI 10 anredpe U TeOMETPHH.

http://www.pm298.ru/

21,

Mup wmartematuku. Ha caiite coOpaHbl camble HWHTEpPECHBIE M SIPKHE
TIpe3eHTalMu 110 MaTeMaTuke. J{is Gonee y100HOM HaBUTrauy 10 caiiTy Bce
TIPE3EHTAIMN pa3/IesIeHbI Ha KJIACCH, a TAK)KE CBEPXY MMEETCsI HOUCK caiiTa.

https://mirmatematiki.ru/

22,

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

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

23.

CoOpaHbl KHHTH W YYEOHHKH CaMbIX TIONMYJSAPHBIX W BOCTPEOOBAHHBIX
aBTOpoB. Maremaruka: Bunenkun H.5., Mopakosud A.T'., [Toropenos A.B.,
Yrpunosuu H./I., Konmmoropo A.H., Aranacan JI.C., Tynpunnckas E.E.,
Hemunosuu B.I1., Makapsrues FO.H., Anumos 11 A. u npyrue.

https://nashol.me/knigi/

24,

MIIHMO - Mockosckuit llentp HemnpepriBHOro MaremaTH4ecKoro
OOpazoBanusi. Llenb caiita: coxpaHeHHE W  pa3BUTHE TpaaULMA
MaTeMaTHueckoro  oOpa3oBaHMs,  IOJJEPKKA  pa3NUYHBIX  (GOpM
BHEKJIACCHOW PabOTHI CO MIKOJIBHUKAMU (KPYXKKOB, OJIMMIHAJ, TYPHHPOB H
T.JI.), METOJMYECKasi IOMOIIb PYKOBOIUTEISIM KPY>KKOB M ITPENOAABATEISIM
KJIACCOB C yIIIyOJIEHHBIM U3y4YeHHEM MaTeMaTHKH.

https://mccme.ru/

25.

JlaGoparopust A.I'. MopakoBuya.

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

26.

ABTOpCKasi CTpaHMLa JOKTOpa IIeJarorniecKkux Hayk, Ipodeccopa,
3acmyxeHHoro pgesrenss Hayku P®, Jlaypeara mnpemuu Ilpe3ugenra
Poccuiickoit ®enepanmu B obactu obpazosanus 3a 2001 ron, mpodeccopa
Kadenpbl MaTeMaTHYecKOro aHajiu3a W METOAMKH  IperoJlaBaHus
MaTeMaTukd MHCTHTyTa MaTeMaTukd # HHOOPMATHKH MOCKOBCKOTO
TOPOJICKOTO TEAAarOrMYecKoro yHHBepcuTeTa Aunekcanapa ['puropreBuua
MopakoBuya.

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

27.

Wntepuer-npoext «3amaum». Cuctema 3agad Uil HMOATOTOBKH YPOKOB,
KPY’KKOB U (haKyJIbTaTHBHBIX 3aHATHH 1O MaTeMmaTuke. B cucreme

https://problems.ru/
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cojepiKarcs 3aaud OJIMMIIUAJA U TYPHUPOB 110 MaTeMaTUKE Pa3HOTO YPOBHSA
1 pa3HBIX PETHOHOB.

YPOKMU. NET. Liens caiita - mOMOIIb MOJOABIM M HAYHHAIOIINM YIUTEISIM
B COCTaBJICHHH IOYPOYHOTO M TEMATHYECKOTO IUTAHMPOBAHUS, CIIEHAPHCB

http://www.uroki.net/

28.| WKONBHBIX TPA3THUKOB, B pPa3pabOTKe OTKPHITHIX YPOKOB IO Pa3HBIM
IIKOJIBHBIM MpPEAMETaM, KIACCHBIX YacoB, B TOM YHCIE ISl ydUTENei
MaTEMaTHKH.
MaremaTndyeckue OIMMIHMAAbl M ONUMIHNANHbIE 3a1add. MHbopmamms o6
29.| omMMmUamax MO MaTeMaTHKe Pa3UYHOrO YPOBHS, 3aadd M MOIPOOHBIC http://zaba.ru/
KOMMEHTApUH K PELICHUSIM.
Meralllkona. MHTepHET-KPYKKH, KypChl, OJUMIIMAJbI, KOHKYPCHI, TECTHI,
30.| BeOMHApBI I MIKOJIBHHUKOB. YueOHBIC TOCOOMS s INKOJBEHUKOB, https://metaschool.ru/
BeOMHAPHI JUIs YUHUTEIICH.
bubnuoreka BUIEO-ypoOKOB IO IIKOIBEHON HporpamMe. OTKphIThIE YPOKH 110 .
31.| BceMm mpeameTraM IIKOJBHOW NMPOTpPaMMBI, B TOM YHCIIE U MO0 MaTeMaTHKe, https://interneturok.ru/
COJIepIKaT TECThI, TPEHAXKEPHI, KOHCIEKTHI.
39 | OBpasosatenbbie pecypest Hntepuera — Matematika. Marepuansi K mgﬁﬁ:gtrpnay'alIenq.orQ/edU/
YPOKaM MaTeMaTHKH 110 BCEM TEMaM H MapaJuIeIIsiM. HICUAE L
https://rosuchebnik.ru/mat
33, | CaT, KOTOPEIi OTKPHIBACT JI0CTYI K OJMMIIMATAM N0 MATEMATHKE, KypCam erial/40-saytov-kotorye-
'| moBbIIEHHs KBANMU(pHUKALUK, BeOMHapaM, pabo4nuM IporpaMmmam. —Q—Obk? chat-rabotu-
uchitelya/
34 Oumnaiin-mkona @okcdoprt. Ha caiite npennaraercss noaroroButsest k EI'D https://foxford.ru/
‘| m OI'D mo mMaTemartuke, yriryOUTECS B IPEIMET, IOCTYIIUTH B BY3.
35.| IocTpoenue rpagukoB GpyHKIH OHITAIH. http://www.yotx.ru/
Jlmaneiii caiit H. 3unpbepOepr (y4uTenp MaTeMaTHKH, 3acilyKCHHBIH .
36.| yunrens Poccun, KaHAMAAT MENArorM4ecKUX HAyK, JNOIEHT, aBTOp psiaa http:/zilberberg.ru/
yueOHUKOB 1o Matematuke). Kartasor ¢aiinos.
37, ApOy3. 3annmarenbHbii Mup uncen. CoaepKuT 3aHUMaTeNnbHbIe GakThl U3 | hitp://arbuz.uz/t e pi.html
MHpa YHCcell.
MaremaTtuka B nomoub. MOXHO 32 CUATAHHBIE MUHYTHI IIPOBEPUTH CBOM
38.| WCTUHHBIA ypOBEHb 3HAHUI MO0 MaTeMaTHKE 3a JIFOOOH Kiacc WU pasjel, http://mathtest.ru/
BO3MOXKHOCTh OCJTyIIATh KOPOTKHUE JICKIIWH I10 IIKOJILHOI MaTeMaTHKe.
39 Canva - onHmaiiH-cepBHC 1O CO3JAaHUIO JOUArpaMM M TpapuKoB https:/IV\_N\{W.canva.com/ru
' CaMOCTOSATEJIBHO WJIX HAa OCHOBE I'OTOBBIX lIl8_6.JIOHOB. —Mgm
01Math — obyuaromiast oHIalH-CUCTEMA 110 MaTeMaTHKe, MIPEAHA3HAYCHA JIsl
40,| 'WKOBHUKOB, KOTOPbIE XOTAT JyHIlle 3HATH MATEMATHKY, MONYYHTH Oosee | nttps://www.01math.com/
I'JI}/GOKOe ITIOHUMAaHHE ylle6HOI'O MaTtepuaja, U, KaKk CJICACTBUEC, ITOBBICUTH
CBOIO YCITEBAEMOCTb.
Core — otedecTBeHHBIH OHNAHH-TUIATGOpPMA, KOHCTPYKTOP CIIOXKHBIX )
WHTEPaKTHBHBIX 00pa30BaTENbHBIX E€AWHUIl, MAaTEPHAIOB, B TOM YHCIE IO http:// dldaktor:ru/ core-
41| MaTeMaTHKe M TIPOBEKH 3HaHUH ¢ OOpaTHOH CBS3BIO M BIEKTPOHHBIM wyj: .
‘| »kypHarmoMm. JlaHHBI KOHCTPYKTOp OBUI CO37aH B paMKax IIPOEKTa konstruktor-interaktivnyx-
«Hamnonansnas Otkpeitas llkonay. C ero mMoMOIIbI0 MOXET CO3/1aBaTh urokov/
WHTEPaKTHBHBIC YPOKH, HHTEPAKTHBHbIE Pa00YHe JICTHI.
MaremaTka Ui BceX — o0Opa3oBaTeNbHBIA MOpTal. JIMCTaHIIMOHHBIC
YPOKH, MHTEPHET-COPEBHOBAHMS, MAaTEMAaTHUECKHE COPEBHOBAHMUS, CCBHUIKU
4o | Ha TONE3HBIE pecypehl U COOpHUKM HHTEpecHbIX 3anad. OpraHusaTopsl | hitps://math.edu.yar.ru/

mpoekta:  IlpaBurenbctBo  SIpocnmaBckoit  obsactw, — JlemaprameHT
obpazoBanus Spocnasckoit obmactu, ['Y SO «lleHTp TeneKOMMyHHUKAIHA U
WH(POPMAIMOHHBIX CUCTEM B 00pa30BaHHUM.
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IMoypouHoe njaHupoOBaHue Mo anredpe 9 kiacc

Tema ypoka

Jara
NPOBeIeHU
|

IToBTOpeHue Kypca ajaredopsn! 8 kiacca (4 4)

1. [ToBropenue. [IpeoOpazoBanue qpoOHO-pAIMOHATIBHBIX BBIPAKEHUH.

2. IToBropenue. KBagparusie KOpHU. JleMCTBUTENBHBIE YUCIIA.

3. KBaznpaTHsle ypaBHEHUS.

4. Pemenune TekcTOBBIX 3a/1a4 aJreOpanyecKiuM crocobom

HepaBenctBa (20 4)

S. Uucnossle HepaBeHCTBA. CTporue HeCTporue HepaBeHCTBA

6. Jloka3zaTenbcTBO HepaBeHCTB. IIpoBepka cripaBeyIMBOCTH HEPABEHCTB
IIPY 3a/IaHHBIX 3HAYCHUSX IEPEMEHHBIX.

7. Pemenne 3anaud o reme «UucioBele HEPABEHCTBA

8. OcHOBHBIE CBOWMCTBA YMCIIOBBIX HEPABEHCTB.

9. [TpuMeHEeHrEe OCHOBHOT'O CBOMCTBA YACIIOBBIX HEPABEHCTB

10. | CrnoxxeHne 1 yMHOKEHHUE YHCIOBBIX HEPABEHCTB.

11. | IlpumMeHeHHNE TEOPEMBI O CII0KEHUE U YMHOKEHHUE YHCIIOBBIX
HEPaBEHCTB

12. | OuecHuBaHwe 3HAYCHUS BBIPAKCHHUS

13. | HepaBeHnctBa ¢ oHO#i nepeMeHHOoM. O61acThb onpeeneHus
HepaBeHCTBA(00IACTh OMYCTUMBIX 3HAUEHHUH MEpPEeMEHHOIN)

14. | Pemenue nHEHHBIX HEPABEHCTB C OHON NepeMeHHOH. UncnoBbie
MIPOMEXKYTKH.

15. | Pemenue 3amanwuii mo teme «PemieHne TMHEHHBIX HEPABEHCTB C OJHOU
nepeMeHHOM. UncnoBbIe IPOMEKYTKI

16. | Pemenue HepaBEHCTB, CBOMSAIINXCS K IMHEHHBIM HEPaBEHCTBAM C




OJHOM IEPEMEHHOM

17. | [IpumeHeHHE TUHEHHOTO HEPABEHCTBA K PEIICHUIO 3a1a4

18. | Ypok- npakTHKyM pelieHne JTMHEHHbIX HEpaBeHCTB

19. | CucTtembl TUHEHHBIX HEPABEHCTB C OJHOM epeMeHHon. M3o0pakeHue
pELIeHHUs CUCTEMbI HEPABEHCTB HA YHUCIIOBOW MPSAMOiL. 3aruch pemeHus
CHCTEMBI HEPABEHCTB.

20. | Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHOM

21. | OGnacTb onpeAeseHNs BBIPAKCHHS

22. | [IpumeHeHHne cucTeMBbl HEPABEHCTB C OAHOM MEePEeMEHON PU PELICHUN
3aja4

23. | IloBTOpenue u cucremaruzanus no teme: «HepaBeHcTBay

24. | KouTpoabHas padora Ne 1 «HepaBeHcTBa»

KBagparnunas pynkums (32 4)

25. | Anamms K/p. IToBTOpeHue u pacumpenne cBeIeHUH 0 GyHKINH.

26. | OGnacTh onpeaeneHNus U 00J1aCTh 3HaYCHUS ()YHKIIUN

27. | UccrnenoBanue QpyHKITHH

28. | CaoiicTBa (hyHKIMIA: 007aCTh ONpEAeeHHs], MHOXKECTBO 3HAUYCHUH,
HYJIH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YeTHOCTH/HEYETHOCTD,
IPOMEXYTKH BO3pAaCTaHMs U YOBbIBaHUs, HAaOOJIbIIee M HAaUMEHbIIIee
3HAYECHMUS.

29. | OyHKINU U UX CBOICTBA

30. | [Moctpoenwue rpaduka GyHKIMH, 3aJaHHOW HEKOTOPBIMU CBOMCTBAMH

31. | I'paduk ¢ynxuuum y = kf(X)

32. | IMoctpoenue rpaduka ¢yukiuu Y = kf(X), ecnu u3BecteH rpagux

dynxumn y = f(x)




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

34. | Ilocrpoenune rpadukos pyukiwmii y = f(X) + b, eciu u3Becren rpadux
dynxuun y = f(x)

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

36. | IToctpoenue rpadukoB pyHkiwmii y = f(X + a), eciiu u3BecTeH rpagux
byakuun y = f(x). [Ipeobpaszosanue epagpuxa ¢pynxkyuu y = f(x). ors
nocmpoenus 2paghuxos ynxyuitl euoa y = af(kx + b)+c.

37. | KBagparuunas ¢pynkuus. CBoiicTBa U rpaduk KBaapaTUIHON PyHKIINH
(mapabomna).

38. | Ilocmpoenue epagura keadpamuuno GyHKyuu o MOYKAM.

39. | YpoK-pakTUKyM Ha MIOCTPOCHUE TPa(pUKOB KBaAPAaTHUHOW (HYHKIUU

40. | UccnenoBanue cBOMCTB KBaapaTuuHoi PpyHkuuu. Haxoxnenue Hymnei
KBaJPaTHIHON (DYHKIIMH, MHOMCECTNBA 3HAYEHUL, NPOMENCYIMKO8
3HAKONOCMOAHCEA, NPOMENCYMKOE MOHOMOHHOCHIU.

41. Hcnonp3oBanne CBOWCTB KBAaJAPAaTHUHOW (DYHKIIUH MPU PELICHUU
3agad. Kycouno-3anannsle pyHkuun. /lpedcmasnenue 06 acumnmomax.
I'pagpuxu ynkyuii y =a+ L '

X+

42. | TloBropenue u cucremaTtuszanus mno reme: «KBaaparuunas GyHkus, e
rpaduk ¥ CBOHCTBa»

43. | KonrpoabHas padora Ne 2 «kKBagparuunasi ¢pyHkuus, e€ rpapuk n
CBOMCTBa»

44. | Anamms K/p. Ksaopamnoe nepasencmeo u e2o peuterus.

45. | PeweHue K6aOpamHulx HEPABEHCMS. UCNOIb308AHUE CEOUCTME U
epaghuxa xkeaopamuuHou QyHKkyuu. 3anucs peueHus Keaopamuozo
HepaseHcmada.

46. | Pemenne KBaJpaTHBIX HEPABEHCTB Irpa)UIeCKUM CIIOCOOOM




47.

Pewenue KBCIOPCZH’ZHle HepaeeHcme.! Mmemoo unmepeanos.

48. | Pewenue yenvix u OpoOHO-pAYUOHANLHBIX HEPABEHCME MemoOOM
UHMEPBATIO8.

49. | YpoK-IpaKTUKyM Ha pElICHNE KBAIPATHBIX HEPABCHCTB

50. | Cucrembl ypaBHEHUH C IBYMS IEPEMEHHBIMH

51. | I'padmyeckuii MeTO/ pelIeHUs CUCTEM YpaBHEHUI

52. | Pemenue cucreMm ypaBHEHHH METOJIOM IOACTAHOBKH

53. | PemeHne cucrem ypaBHEHUH METOIOM CIIOKEHUS

54. | Pemenue cucreMm ypaBHEHHH METOJIOM 3aMEHBI IIEPEMEHHON

55. | IloBTOpenue u cucremarusanus 1o reme: «Pemienne KkBapaTHbIX
HEPaBEHCTB U CUCTEM YPaBHEHUI

56. | KonTpoubHasi padora Ne 3 «Pemenne KBaJipaTHBIX HEPABEHCTB U
CHCTEM ypaBHEHUID)

JyieMeHTHI NpUMepHOi MaTeMaTHKH (20 4)

57. | Ananus K/p. Matemaruueckoe MoienupoBanue. Perenne TeKCTOBBIX
3aJa4 C IIOMOMIBIO COCTABIICHHUS UX MaTeMaTHYECKUX MOJeNnen

58. | Pemenne npukiaaHbIX 32124

59. | [IpouenTHBIC pacu€Thl. DOpMyIIa CIOKHBIX MTPOIIEHTOB

60. | Pemenue 3a1a4 Ha MPOIIEHTHBIE PACUETHI

61. | AGcomoTHas U OTHOCUTeNbHas norpemHocTy. [Ipubnnxénnsie
BBIYUCIICHHS

62. | OcHOBHEBIC MpaBUIa KOMOWHATOPUKH. [Ipasuio ymHuodcenus,

nepecmanosKu, qbaKmopuan yucaa. Onvimol ¢ OOILUIUM YUCTOM
PABHOBO3IMONCHBIX IJIEMEHNIAPHBLLX cobvimuil.




63.

Couemanus u yucio covemanuti. Popmyna yucia covemanui.
Tpeyzonvruk [lackans.

64.

Bviyucnenue  eeposmmocmeil 6  onblmax ¢ NpUMEHEHUeM
Komounamopuwix gopmyn. Hcnoimanus bepuynnu. Ycenex u neyoaua.

Beposmuocmu coovimuii 6 cepuu ucnsimanuii bepuynnu.

65.

CrnyuaiiHble ONbITHI (3KCIIEPUMEHTHI ), JJIEMEHTapHbIE Cly4YaiiHbie
coObITHst (MCX0bI). BeposiTHOCTH di1eMeHTapHBIX coObITHIL. COOBITHS B
CIIy4aiHBIX SKCIIEPUMEHTAX U OJaronpusTCTBYIONINE SJIeMEHTapHbIe
COOBITHS.

66.

BepositHocTH citydaiiHbIX cOObITHIA. OTBITHI ¢ PABHOBO3MOXHBIMU
9JIEMEHTAPHBIMU COOBITUSMU. PerieHne BEpOSTHOCTHBIX 3324

67.

Krnaccudeckne BEpOSTHOCTHBIE OIBITHI C HCIOJB30BAHUEM MOHET,
KyOuKoB. [Ipeocmasnenue cobvimuil ¢ nomowwto ouazpamm Jiiepa.

Ilpomusononooichvie cobvimus, 00veouHenue u nepecewerue cooblmuil.

68.

Ilpasuno cnoocenus geposmuocmeut. Cyuaunsiii 6b100p.
Ilpeocmasnenue sxcnepumenma 6 gude oepesa.

69.

Hesasucumvle cobvimus. Ymnooicernue eeposmuocmeri He3a8UCUMbIX
cobvimuii. Ilocnedosamenvhvle He3a8UCUMbLE UCHBLMAHUSL.
[IpencraBieHne 0 HE3aBUCUMBIX COOBITUSX B JKU3HU. Mcmoxu meopuu
geposimHocmell: cmpaxogoe oeno, asapmuvie uepul. 11. Depma,
b.Ilackans, A. Bepnynnu, A.H.Koamozopos.

70.

Cratucruka. TabnuuHoe 1 rpaguueckoe NpeAcTaBiIeHNe JaHHbIX,
CTOJI0UYAThIE U KPYrOBbIE AMATPAMMBI, IpaUKH, IPUMEHEHUE TUarpaMm
U rpaUKOB AJIsl ONUCAHUS 3aBUCUMOCTEN peabHbIX BEIUYHH,
u3BJIeueHNe NHPOPMALIUU U3 TabJIUL], TMarpaMM 1 rpaukoB

71.

OnucarenpHble  CTaTUCTHYECKHE  IOKA3aTeNd  YHCIOBBIX
HaOboOpoB: cpeaHee apudMeTuyeckoe, Mmeouana, HauOoIbllee U
HaVMEHbIIIEe 3HA4YCHHUs. Mepbl pacCeMBaHMS: pa3Max, oucnepcusi u

cmaH()apmHoe OMKJ/IOHEHUE..

72.

Pemenne 3agau c MNPUMCHCHUCM  CTATUCTUUYCCKHUX  XAPAKTCPHUCTUK.
CHy‘laﬁHaﬂ U3MCHYHNBOCTD. M3MeHYHnBOCTH npu HU3MCPCHUAX.

Pemafou;ue npasuia. 3aK0H0JwepH00mu 6 USMEHYUBLIX 6EIUYUHAX.




73.

Cayuatinvle 8enuyutbl. SHAKOMCMBO CO CYYAUHBIMU 8ETUYUHAMU HA
nPUMEPAX KOHEUHbIX OUCKPEMHBIX CAYYAUHbIX senudun. Pacnpedenenue
sepoamuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea
Mamemamu4ecko20 OHCUOAHUs.

74. Ilousmue o 3akone 6onvuwiux uucen. Mzmepenue eeposmuocmeli.
Ilpumenenue 3akona 6OMLWUX YUCEN 8 COYUOTO2UU, CMPAXOBAHUU, 8
30pasooxpanenuu,  obecneuenuu  OE30NACHOCMU  HACENeHUs 6
Upe38bIYAHBIX CUMY AYUSIX.

75. [loBTOpeHne u cucremarusaguss Mo Teme: «OJIEMEHTHI
MIPUKIIATHOM MaTEMaTHKU

76. | KonTpoabHasi pa6ora Ne 4 «Jj1eMeHTbI NPUKJIATHON MAaTeMaTHKI

Yucaosble nocjaenoBareabHocTu (17 4)

77. Anamuz  K/p. UYwucnoBas mocneaoBaTelbHOCTh.  [IpuMepsr
YHCIIOBBIX MOCJIEI0BATEIBHOCTEH. beckOHeUHbIe TOCIeI0BATEIBHOCTH.

78. 3ajaHue  MOCJEI0BAaTENIbHOCTH  ONHUCATENbHBIM  CIHOCOOOM.
3aodaua Jleonapoo Iluzanckoco (@ubonauuu) o0 KpoOAUKAX, UUCIA
Dubonauyu.

79. | Apudmerndeckas nporpeccus u ee cBoicTBa. Popmyna odueco uieHa
apugmemuueckou npozpeccuu.

80. | Pemenue 3ama4 Ha HAXOXKJIEHUE DIIEMEHTOB apHUPMETHUECKOMN
IPOTPeccuu

81. | ®opmyia cyMMBI N MEPBBIX WICHOB apH(PMETHUECKOH MPOTPECCHH.

82. | Ilpumenenue GopMyIIbI CyMMBI N MEPBHIX WICHOB apU(METHICCKON
MIPOTPECCUU TIPU PEIICHUH TEKCTOBBIX 331a4

83. | PemieHue TEKCTOBBIX 3a7a4, CBOJSAIIMXCS K apuPMETHUECKOM
IPOTPECCUH.

84. | Pemenue 3a1a4 1o reme «ApupMeTHIecKas IPOrpeccHsi»

85. | I'eomerpudeckas nporpeccus. Popmyna obweeo uieHa




2eomMempudeckoll npozpeccuu. 3a0ava o Waxmamuou 0ocke.

86. | Pemenue 3amau Ha HAXOXKJICHNE SJIEMEHTOB F€OMETPUIECKOM
HPOTPECCHH.

87. | ®opmyna cyMMBI N MEPBBIX WIEHOB T€OMETPHUECKON MPOrPECCUH

88. | [Ipumenenue ¢Gopmysbl CyMMBbI N IEPBBIX YICHOB T€OMETPHUYECKON
POTpecCcuu

89. | PemeHune TEKCTOBBIX 3a71a4, CBOASIIMXCS K TEOMETPUIECKON
HPOTPECCHH.

90. | Cymma GecKOHEYHOM reOMEeTpUIECcKO Mporpeccu, y KoTopoit | q | < 1.
Cxoosuyasca ceomempuueckas npozpeccus. Cxooumocms
2eoMempuyecKoll NPOSPeccuu.

91. | [Ipumenenue GopmMysbl CyMMBI OECKOHEUYHON T€OMETPHUECKON
IpOTpeccuu, y KOTopol | q | < 1 mpu periennu 3amaq

92. | IloBTOpeHue U cucremaru3anus mo Teme: «HuciaoBsre
HIOCJICIOBATEIEHOCTH

93. | KouTpoabHas padora Ne 5 «Huc/i0BbI€ MOC/I€10BATEILHOCTH
IToBTOpPeHUe U cucTeMaTH3alMsA Y4eOHOro MaTepuaja ( 6 u)

94. | Anamms K/p. [ToBTopenwue. JlelicTBHS ¢ pallMOHAIBHBIMU IPOOSIMU

95. | [ToBTopenue. CBOMCTBaA CTENEHU C LeNbIM Moka3aTeneM. CBoicTBa
apu(METHUECKOro KBaJJpaTHOT'O KOPHS

96. | [NoBTopenue. dyHKINU MX TPAPHUKH U CBOMCTBA.

97. | [loBTopenue. Pemienne ypaBHEHWI W CHUCTeM ypaBHeHHMU. Pemenwue
TEKCTOBBIX 3aj1ad.

98. | [loBropenue. PemieHwe THUMOBBIX 3amaHuii o Matepuamam  OI'D.
Penrenne nuHEWHBIX, KBaIPaTHBIX HEPABEHCTB M UX CUCTEM.

99. | UToroBasi KOHTpOJbHas padora B popme OI'D ITo

rpaguky
44

Pe3eps (3u)




100. | BITP [To rpadpuxy
101. | CtparoBas KOHTpOJIbHAs paboTa 3a | momyroaue [To rpaduxy
102. | CtparoBas koHTpOJIbHAsS padoTa 3a |l momyromnue ITo rpaduxy
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