MUHMCTEPCTBO ITPOCBEILEHUS POCCUMCKOU OEJEPALINN
MunwncTepcTBO 06pasoBanus U Hayku Kapadaeo-Uepkecckoit Pecyonuku
Vnpapnenue 00PA30BAHUS MIPHU MyHHUIUIIATEHOTO OOpa30BaHUA T.
Yepkeccka
MBOY «llentp obpazoBanus Nell» r. Uepkeccka

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

Ha 3aceganmu IIMO 3aM. fupekTopz no YBP I[I/IpeKTop MBY
%f M «Ll,e;éﬁa Bamm
177 : g ‘\"’ o m“’ clra s){‘,'
v l{x(eMaKyJIOBa A.P. /F emupoBa ©. A. & ,'

ITpoTtoxosn Nel oT «29» aBrycra 2023r. g

oT «29» aBrycra 2023r.

e

PABOYASA ITPOTPAMMA
(ID 684906)

y4eOHOro Kypca «AJjredopa»
U1 OOyJaroImuxcs Ha JOMY

9 xiracca

Yeprecck 2023



HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEHUsT 00pa30BaHus U B MMOBCEAHEBHOMN XU3HU. PazBuTne y o0y4arommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH anreOpamyecKux
abcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAYyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alafTallii B COBPEMEHHOM IHU(poBOM
oOmectBe. M3ydyenume anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yrBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
MHIYKTUBHBIC PaCCyKICHHs, 0000IICHIEe U KOHKPETH3aIHi0, abCcTparupoBaHue u
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOM  JIEATEIbBHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBISETCs peaau3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpykrype mnporpammel ydeOHOro Kypca «Airedpa» naiasi OCHOBHOTO
o01iero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BeIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coiepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUM TPEX JIET U3YYEHUs Kypca, B3aUMOJAECHCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OO0Oy4arolIumcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Auredpa» BKIHOUYECHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXe MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpellHeMY 001IeMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIICHUNA peajdbHOro Mupa. B 3amaun oOydeHus anreOpe BXOASAT TaKxkKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3yyeHne marepuana cCrnocoOCTBYET Pa3BUTHIO Y OOyYarOIIUXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orBoautcs 306 dyacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Yucia v BbIYMCICHUS

PanmonanbHbie yncia, UppallMOHANIBHBIC YHCIa, KOHEYHbIE U O€CKOHEYHBIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEUYHBbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JICMUCTBUTENBHBIX 4YHUCEN, apudmeTruyeckue JeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHka pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHUe ¢ ABYyMs NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMsS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremneHu. ['padudueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUN C ABYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoM.

HuciioBple HEPAaBEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBagpaTHble HepaBeHCTBaA.
I'paduueckass wHTEpHpeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

OyHKINM PYHKIUA

KBagpatnunas ¢ynakuus, e€ rpaduk um cBoiicTBa. [lapaboma, KoopauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.

UucnoBele  mociie1oBaTeIbHOCTUYMCIOBbIE  MOCAEI0BATEJIbHOCTH U
NPOrpeccuu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIMAJIbHBIM POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYECKOe BOCTIMTAHUE:

OpOsIBIGHHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ay
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4eCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATENIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH Uil PA3BUTHUS LIMBUIIM3AIUHU,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOpMHPOBAHHME KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKa peQIeKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKpY’KAIOIIEeW Ccpefbl, IUIaHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUHA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEoOpPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KPpUTEpUM  JJIsL  BBISIBJICHUS  3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJOKHBIE JOKA3aTeIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASAMMK ¢ y4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABJIWBAaTh HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIIEHHUST M BBIBOJIBI IO PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATh HEAOCTATOYHOCTh M HM30BITOYHOCTh HWHGOPMAIIUH, JTaHHBIX,
HEOOXOAUMBIX JIJISL PEIICHUS 3aa4H;

BBIOMpATh, aHAJIU3UPOBATh, CHCTEMATHU3MPOBATh M HHTEPIPETHUPOBATH
“HOOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IIPEIACTABICHUS;

BEIOMpaTh (QopMy mpeacTaBicHUs HWHOOPMAMM W HILIIOCTPUPOBATH
permaeMple 3aJladd CXEMaMM, JIuarpaMMaMH, HWHOW TpaduKOM H HX
KOMOMWHAIIHSIMU;

OIICHUBATh HAAEKHOCTh HWH(POPMAIMH 10 KPUTEPHUSIM, MPEIITONKCHHBIM
YUHUTEJIEM WA CHOPMYITUPOBAHHBIM CAMOCTOSITECIIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHﬂZ



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hOpMyITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYINECTBA  KOMAHIHOW  H
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
o0CyXJ1aTh TIPOIIECC M PE3yJbTAaT pabOThl, 0000IMATh MHEHUS HECKOJIBKUX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUYUHBI TOCTHKEHUS WIIM HETOCTHKEHHUS TIEIIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas yCTHbIE W TUCbMEHHBIE TPUEMBI, apUPMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amucU 4YUCeN K Ipyrod (mpeoOpa3oBLIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaXEHUU. BBIMOMHATE JEUCTBUSA CO CTENEHSIMHU C HATypaJIbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIUYMUH, IPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUsT OyKBEHHBIX BBIPAKCHMM TPHU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJITBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh peoOpa3zoBaHKsi MHOTOYJICHOB JJIS PEIICHUSI Pa3IudHbIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPAaBHEHUS K pAaBHOCHIBHOMY emy. [IpoBepsTh, sBiseTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocraBisiTh U pemaTh JUHEHHOE YpaBHEHHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBbIE MPOMEKYTKH Ha
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMS, PACCTOSHHUE, LIE€HA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U MHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
yuces A CPaBHEHUS, OKPYTJIEHUS U BBIUMCIECHUN, U300pakaTh JEeUCTBUTEIbHbIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAKCHUM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOMU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMEHEHUEM TpadUUSCKUX MPEeCTaBICHUI (yCTaHABINBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIETM C TIOMOIIBIO COCTaBJICHUS YypPaBHEHHS WJIM CHCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKky0 WILIIOCTPALMI0O MHOXKECTBA pEUICHUN HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMEeHTapHBIX (YHKIIUNA BHIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIC ¥ UPPAIMOHAIBHBIC YHCIIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUMCIISATh 3HAYCHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemare cuctembl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMH U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIECIOBAHUS YPABHEHUM U CUCTEM YPABHEHHM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKMCJIIOBOW MPSAMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 (GyHKIHIO 1O (popMmylie, MPUBOAUTH TPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemiate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMHU MOCIEIOBATEILHOCTAMHU, B TOM
Yucie 3aJja4u U3 peaibHOM JKU3HU (C UCIOJIB30BAHUEM KaJIbKYISATOpPA, HUPPOBBIX
TEXHOJIOTUH)



9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero
padoTsI

KonrtpoJbHbie

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Yucna v BerunciieHus. JleicTBUTEIbHBIE
yucna

PO https://resh.edu.ru/
HNudoypox
https://infourok.ru/
bubmmoreka [{OK
https://m.edsoo.ru/863ec324

YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C
OJHOM IEPEMEHHOMN

PO https://resh.edu.ru/
HNndoypox
https://infourok.ru/
bu6mmoreka [IOK
https://m.edso00.ru/863ec324

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI
ypaBHEHUH

POIII https://resh.edu.ru/
Nudoypok
https://infourok.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/863ec324

VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

OyHKIMU

POIII https://resh.edu.ru/
Nudoypox
https://infourok.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/863ec324

YucaoBele MOCIEI0OBATEILHOCTH

10 1

bu6mmoreka [JOK



https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324

https://m.edsoo.ru/7f419d08

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUs
3HAHUM

29

bubnuorexa [TOPDIII
https://resh.edu.ru/
Nudpoypox
https://infourok.ru/
bu6mmoreka [{OK
https://m.edso00.ru/863ec324K

https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68



https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324%D0%9A
https://m.edsoo.ru/7f419d08

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema ypoka Kourpoububie | IIpakTHyeckue Aata tudposbie Juer
n/n Bcero u3yueHnusi | odOpa3oBaTesibHbIE KOppeKIun
padoThI padoTsbI
pecypchl
PanmonanbHble yncia, POIII https://resh.edu.ru/
HMppPALMOHAJIBHBIE YHCIIA, Hnudoypox
1 KOHEYHBIE U 1 https://infourok.ru/
OCCKOHEYHBIC bubnuotexa [JOK
JECATUYIHBIEC IpoOU https://m.edsoo.ru/863ec324
CpaBHeHHe
T — POIII https://resh.edu.ru/
apupMeTHIECKHE Mugoypor
2 J— 1 https://infourok.ru/

. bu6moreka [IOK
AACHCTBHTCILHBIMI https://m.edsoo.ru/863ec324
qyuclaMu

POUI https://resh.edu.ru/
Nudoypok
3 OxkpyrieHue 9ucen 1 https://infourok.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/863ec324
POUI https://resh.edu.ru/
IIpukuaka u onenka Hudoypok
4 pe3ynbTaToB 1 https://infourok.ru/
BBIUHCJICHUN bu6mmoreka [JOK
https://m.edsoo.ru/863ec324
5 JIuHeliHOE ypaBHEHME. 1 bubnuorex [JOK
Pewrenue ypaBHeHuUH, https://m.edsoo.ru/7f43bf66



https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324
https://resh.edu.ru/
https://infourok.ru/
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/7f43bf66

CBOIAIIUXCA K
JIMHENHBIM

KBagparHoe ypaBHeHHUE.
Pewenne ypaBHenui,

bu6mmoreka [{OK

6 CBOJISIIMXCS K https://m.edso0.ru/7f43c542
KBaJIPATHBIM
7 buxBanpaTtHbie bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f43c3d0
[Ipumeps! pemenus PO https://resh.edu.ru/
YPAaBHEHU TPEThEU U Hudoypox
8 4eTBEPTON CTEeHeH https://infourok.ru/
pa3ioKeHUueEM Ha bubnuotexa [JOK
MHOXHUTEIHN https://m.edsoo.ru/863ec324
Pemenne npoGHo-
9 PAIHOHATEHEIX bu6moreka [IOK
. https://m.edsoo.ru/7f43c9b6
ypaBHEHUN
POIII https://resh.edu.ru/
Perrenye TeKCTOBBIX Nudoypok
10 3a/1a4 anreOpandecKum https://infourok.ru/
METOZIOM bu6mmoreka [JOK
https://m.edsoo.ru/863ec324
POIII https://resh.edu.ru/
KonTtponsHas padoTa no Uudoypok
11 TeMe "YpaBHEHUs ¢ https://infourok.ru/
OJIHOM mepeMeHHOM1" bu6mmoreka [JOK
https://m.edso0.ru/863ec324
¥/PaBHEHIE C JABYM bubnuorexa [IOK
12 IIEPEMEHHBIMU U €T0

rpaduk

https://m.edsoo.ru/7f43d0b4
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Cucrema AByX JIMHEHHBIX

POIII https://resh.edu.ru/

ABHEHMM C IByMs Mngoypox
13 ﬁ A yM,_ https://infourok.ru/
PEMCHHBIMHA U €€ BI/I6JII/IOTeKa HOK
pettiere https://m.edsoo.ru/863ec324
Pewmenne cucrem nByx
ABHECHUU, OJIHO U3
14 EI;TopHx nHHSﬁHoe a brbmmorexa [OK
N https://m.edsoo.ru/7f43d23a
JIpyroe — BTOPOH
CTCIICHU
I'paduaeckas PO https://resh.edu.ru/
HUHTCpIpeTalusd CUCTEMBI HH(bO}_IPOK
15 ypaBHEHH ¢ IBYMS https://infourok.ru/
bu6moreka [IOK
TEPEMCHHBIMH https://m.edso00.ru/863ec324
PO https://resh.edu.ru/
Pemenne TekcTOBBIX Nudoypok
16 3a/1a4y anreOpandecKum https://infourok.ru/
crocooom bu6mmoreka [JOK
https://m.edsoo.ru/863ec324
PO https://resh.edu.ru/
KonTtponpHas padoTa no Uudoypok
17 teme "CucreMsl https://infourok.ru/
ypaBHeHUI" bubnuorexa [IOK
https://m.edsoo.ru/863ec324
PO https://resh.edu.ru/
UncnoBsle HEPABEHCTBA HH@O}_IPOK
18 1 YIX CBOTiCTEA https://infourok.ru/
bu6mmoreka [JOK

https://m.edsoo.ru/863ec324
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JIuHeliHbIE HEPABEHCTBA

19 C OJTHOW MePEeMEHHOM U bubamorexa LOK
A P https://m.edsoo.ru/7f43af08
WX pEIICHUe
. PO https://resh.edu.ru/
CucTeMbl THHEHHBIX
HEPABEHCTB C OJIHOM Mugoypox
20 eDEMEHHOM I X https://infourok.ru/

P bu6mmoreka [{OK
petierme https://m.edsoo0.ru/863ec324
KBagpartusie

21 HEpPaBEHCTBA U UX bubmorexa HOK

p https://m.edsoo.ru/7f43b098
pereHue
KBagpartusle

22 HEpaBCHCTBA U UX bubmorera [JOK

P https://m.edsoo.ru/7f43b21e
pereHue
I'paduaeckas
WHTEpIpeTaIus

23 HE aEeI];)CTBIf/I CUCTEM bubmorexa [TOK

P https://m.edsoo.ru/7f43b098
HEPaBEHCTB C IBYMS
TepeMEHHBIMU

POUI https://resh.edu.ru/
KonTtponpHas padoTa no HH@O}_IPOK
24 rene "HepapercTsa" https://infourok.ru/
P bubnuoreka [JOK
https://m.edsoo.ru/863ec324
25 KBanpatuunas ¢yHkius, bubnuoreka [JOK
e€ rpauk u CBOMCTBa https://m.edsoo.ru/7f4396c6
26 KBangpatuunas QyHKIus, bubnuorexa [IOK
e€ rpauk u CBOMCTBa https://m.edsoo.ru/7f439842
27 [Tapabona, KoOOpAUHATHI bubnuorexa [IOK
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BEPILIMHBI TapaboJIbl, OCh
CUMMETPHUH NapadoIIbI

https://m.edsoo.ru/7f439eb4

[Tapaboira, KoOpaAMHATEI

bu6mmoreka [{OK

28 BEPUIMHEL MApaboLl, 0Ch https://m.edsoo.ru/7f43a03a
CUMMETPHH TapadoIIbI
POIII https://resh.edu.ru/
I'paduku pynkuuit: y = Hndoypox
29 kx, y = kx + b, y=k/x, https://infourok.ru/
y=x3, y=vX, y=|x| bubnuorexa [IOK
https://m.edsoo.ru/863ec324
POUI https://resh.edu.ru/
I'paduku pynkuuit: y = Hndoypox
30 kx, y = kx + b, y=k/x, https://infourok.ru/
y=X3, y=VX, y=|X| bubmuoreka IIOK
https://m.edsoo0.ru/863ec324
31 KonTtponsHas padoTa no bubnuoreka [IOK
teme "dynkiun" https://m.edsoo.ru/7f43ab84
32 Ilousarue yncmoBoit bubnuoreka [JOK
HOCJIEIOBATEIbHOCTHU https://m.edsoo.ru/7f43e6¢c6
3aganue
MOCJIEIOBATEILHOCTH
33 peKyppEHTHO bubmuoreka [{OK
B . https://m.edsoo.ru/7f43ebda
bopmynoit u popmynoi
N-TO 4ieHa
Apudmernueckas u
34 reOMeTpHYECcKast bubmmorexa LIOK
https://m.edsoo.ru/7f43ed7e
MIPOrpeccuu
35 ®opmyisl N-ro 4jaeHa bubnuorexa [IOK

apupMeTHIeCKOn n

https://m.edsoo.ru/7f43f58a
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reOMETPUYECKON
IIPOrpeCcCuil, CyMMBbI
IIEPBBIX N YWICHOB

@opMyibl N-To 4iIeHa
apudmeTnuecKoit u

36 TeOMETPHUUECKOM bubnmorexa LOK
P N https://m.edsoo.ru/7f43ef2c
IIPOTPECCU, CYMMBI
HepBI)IX N 9JICHOB
N3obpaxenune 4wieHOB
. POIII https://resh.edu.ru/
apudMeTHYECKON U
. Hudoypox
TeOMETPUICCKOMN g
37 DOrDECCHi ToTKAMI Ha https://infourok.ru/
porp . bubnuorexa [JOK
KOOpZIMHATHOH https://m.edsoo.ru/863ec324
IUIOCKOCTH
N3obpaxenune 4wieHOB
o POIII https://resh.edu.ru/
apuMeTUUECKOU U
. Hudoypok
T€OMETPUUECKOU ’
38 DOrDECCHI TOUKAMI Ha https://infourok.ru/
porp . bu6mmoreka [JOK
KOOP/MHATHOH https://m.edsoo.ru/863ec324
IUIOCKOCTH
POIII https://resh.edu.ru/
JIuHEeWHbIT " HHq)O}_IpOK
39 KCIOHE HIHATEHEL DOCT https://infourok.ru/

i P bubnuoreka [JOK
https://m.edsoo.ru/863ec324
bu6mmoreka [JOK

40 C
JTOZHBIC TPOTICHTET https://m.edsoo.ru/7f43fe0e
41 Cno>Hbl€ MPOLIEHTHI bubmorexa [IOK

https://m.edsoo.ru/7f4401a6
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KonTtponsHas pabora o

42 teMme "Huciossie bubmiorexa HOK
" https://m.edso0.ru/7f4404f8
IIOCJIEN0BATEILHOCTH
[ToBTOpEHUe, 0600IICHNE
U CUCTEMAaTHU3aIUs POIII https://resh.edu.ru/
3HaHUH. 3aIKCh, Nudoypox
43 CpaBHEHHUE, IEHUCTBUSA C https://infourok.ru/
JNEUCTBUTEIHLHBIMUI bubmmoreka [IOK
quciIaMH, YHACIOBas https://m.edso0.ru/863ec324
npsiMast
Tosroperne, 0606merme POIII https://resh.edu.ru/
Hudoypox
U CHCTEMAaTH3aIs 4
44 ssamit. TIpOLICHTEI https://infourok.ru/
P ’ bubmmnoreka ITOK
OTHOLICHHA, TPOLIOPLIH https://m.edso0.ru/863ec324
TosTopenue, 0606meHHe POIII https://resh.edu.ru/
Nudoypok
U CUCTEMAaTH3aIUs 4
45 AL OKDVLICHIC https://infourok.ru/

5 ) . p};r . ’ Bbubauroreka LIOK
TPHDIIDREHHE, OUCHKA https://m.edsoo.ru/863ec324
[ToBTOpEeHME, 0600IIEHNE
U CUCTEMATU3ALMS
3HaHui. Pemenue bubmuoreka [JOK

46
TEKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443b12
apupMeTHIECKUM
CII0COO0M
[ToBTOpenue, o6o0IIeHNE
bu6mmoreka [JOK
47 1 CUCTEMAaTU3aIHA

3HaHuil. Pemenue

https://m.edsoo.ru/7f443cd4
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TEKCTOBBIX 337124
apudmeTnuecKuM
crocooom

48

[ToBTOpenue, 06o0mIeHNE
Y CUCTEMAaTH3aIHs
3HaHui. Pemenue
TEKCTOBBIX 3314
apuMeTUIYECKUM
croco6om

bu6mmoreka [{OK
https://m.edsoo.ru/7f443fea

49

[ToBTOpEenHME, 0600MIIEHNE
U cucreMaru3anuia
3HAHUM.
[IpeoGpa3zoBanue
anreOpanvecKux
BBIPAKECHUIA,
JOTYCTUMBbIE 3HAYECHHUS

bu6moreka [IOK
https://m.edsoo.ru/7f4441ca

50

[ToBTOpEeHME, 0600IIEHNE
U CUCTeMaTH3aIus
3HAHUM.
[IpeobpazoBanue
anreOpanvecKux
BBIPKCHUIA,
JOTYCTUMBbIE 3HAYCHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364

51

[ToBTOpEHME, 0000IICHNE
Y CUCTeMAaTH3aIHs
3HAHUM.
IIpeobpazoBanue
anredpanvdecKux
BBIpAXKCHUH,

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2
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AOIIYCTUMBIC 3HAYCHHA

52

[ToBTOpenue, 06o0IIEeHNE
U CHCTeMaTH3alus
3HaHUMU.
[IpeoOpazoBanme
anreOpanvdecKux
BBIpAXKEHUM,
JOMYCTUMbIE 3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

53

[ToBTOpEHue, 060061EeHNE
U CUCTeMaTHU3aIus
3HaHu. OyHKIUNU:
MOCTPOEHUE, CBOMCTBA
W3Y4YEHHBIX QYHKIUH

bu6moreka [IOK
https://m.edsoo.ru/7f444c56

54

[ToBTOpEeHME, 0600IIEHNE
U CUCTeMaTH3aIus
3HaHUU. OyHKIUU:
MOCTPOEHUE, CBOMCTBA
M3y4YEHHBIX (DYHKITHI

bu6moreka [IOK
https://m.edsoo.ru/7f444f44

55

[ToBTOpEeHME, 0600IIEHNE
M CUCTEMAaTH3alUs
3HaHUU. OyHKIUU:
MMOCTPOCHUE, CBOMCTBA
W3YYEHHBIX (QYHKIUT

bu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

56

[ToBTOpEeHME, 0000IIEHNE
M CHCTEMAaTH3alMs
3HaHUU. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA
W3Y4YEeHHBIX (QYHKIUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452e6

57

IToBTOpenue, 06o0IIEeHNE

bu6mmoreka [JOK
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U CUCTEMAaTUu3aluAa
3Hanuil. ['papuueckoe
peuieHue ypaBHEHHN U
UX CUCTEM

https://m.edsoo.ru/7f445516

[ToBTOpenue, 06o0mIEeHNE

POIII https://resh.edu.ru/

U CUCTEMaTHU3aLMs HNudoypox
58 3Hanuid. ['padudeckoe https://infourok.ru/
pelieHue ypaBHEHHN U bubnuorexa [JOK
HUX CUCTEM https://m.edsoo.ru/863ec324
POIII https://resh.edu.ru/
Hrtorosas KOHTpoJIbHASA HH@O}_IPOK
59 oTa https://infourok.ru/
p bu6moreka [IOK
https://m.edsoo.ru/863ec324
POIII https://resh.edu.ru/
O06001enne u HH@O}_IPOK
60 J N — https://infourok.ru/
i bu6mmoreka [JOK
https://m.edsoo.ru/863ec324
POIII https://resh.edu.ru/
JIMHEeWHbII 1 HH@O}_IPOK
61 KCHOHEHIMATLHEL DOCT https://infourok.ru/

i P bubnuoreka [JOK
https://m.edsoo.ru/863ec324
bubmuoreka [JOK

62
(10K HEIC NPOUCHTEI https://m.edsoo.ru/7f43fe0e
bu6mmoreka [JOK
63
10K HEIC NPOTCHTE! https://m.edsoo.ru/7f4401a6
64 KonTponpHas pabota o bubnuorexa [IOK
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teme "Ynucnosele
MOCJIEI0BATEILHOCTH"

https://m.edsoo.ru/7f440418

[ToBTOpenue, 06o0mIeHNE
1 CUCTEMaTu3anuAa

POIII https://resh.edu.ru/

3HaHUH. 3aIKCh, Nudoypox
65 CpaBHECHHE, JCHCTBHS C 1 https://infourok.ru/
JNEUCTBUTEILHBIMU bubmmoreka [{OK
qucIaMH, YHUCI0Bas https://m.edso0.ru/863ec324
prIMafl
TosTopenue, 0606meHHe POIII https://resh.edu.ru/
Hudoypox
W CUCTEMATHU3ALS 4
66 srartit. TIDOLeHTLL 1 https://infourok.ru/
- - POHCHTRL, Bu6miorexa [TOK
OTHOTLICHIA, HPOLIOPLHH https://m.edso0.ru/863ec324
TosTopenue, 0606meHHe POIII https://resh.edu.ru/
Nudoypok
U CUCTEMAaTH3aIUs 4
67 AL OKDVLICHIC 1 https://infourok.ru/

5 ’ . p};r . ’ bu6nuoreka IIOK
TPHDIIRCHHCE, OUCHKA https://m.edsoo.ru/863ec324
[ToBTOpEeHME, 0600IIEHNE
U CUCTEMATHU3AIs
3HaHui. Pemenue bubmuoreka [JOK

68 1
TEKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443b12
apupMeTHIECKUM
crocoooM
OBILIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






