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JU1s oOyJaromuxcs 7-9 kimaccon

YpoBeHb 00pa3oBaHusi: OCHOBHOE 00I1Iee 00pa3oBaHue
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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YyUEHHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
NPOAOJKEHUsI 00pa30BaHus U B IOBCEIHEBHOM KXU3HU. Pa3BuTHe y 00ydarommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alnreOpamyecKux
abCcTpakiMii, criocobe OTpa)KeHUsI MaTeMaTUYECKON HAyKOH SBICHUI U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl aJlafTallii B COBPEMEHHOM HHU(poBOM
obOmectBe. M3ydenuwe anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBatTh yrBepxkaeHUA. OCBOCHHE Kypca alreOpbl 00eCIIeYnBaET pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHU WCIOJB3YIOT JEAyKTHBHBIC U
MHIYKTUBHBIC PACCyKICHHs, 0000IICeHNe W KOHKPETH3aIlnio, aOCTparupoBaHue u
aHasornto.  OOyueHue  anredpe  mpeamnojaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJIbHOW  JI€ATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBJSETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B cTpykrype nporpammel ydeOHOro Kypca «Asredpa» s OCHOBHOI'O
o011ero o0pa3oBaHusl OCHOBHOE MECTO 3aHHUMAIOT COJIEPIKATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOCHCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OO0y4aroliumcs
HOPUXOJUTCS JIOTUYECKU PACCYXkJaTh, UCHOIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBIAJACHHUIO O00yYaIOIIMMHUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYaIOLIUXCS
JIOTHYECKOT0 MBIIIIECHUS, (OPMHUPOBAHUIO YMEHUS TOJIb30BAThCS AITOPUTMAMHU, a
TaKXXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX JJISi TIOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 00I1IeMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHHS U HEPABEHCTBa» CHOCOOCTBYET (hOPMHUPOBAHMIO y OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUECHUE MAaTEMaTHUKU KaK
A3bIKa JJIA TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeNel, OINUCaHUud MPOLECCOB U
ABJIICHUNA peandbHOro Mupa. B 3agaum oOydeHust anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOO0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHsI, CIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yuenue marepuaina CrocOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
Npe/ICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna # BBIUKCICHUS», «AnreOpandeckue BbIpRXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orpoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Hepnento), B 8 kiacce — 102 ygaca (3 yaca B Heaenwo), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

COJEP KXAHME OBYYEHUA
7 KJIACC

Yucia v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCSATHUYHBIC, TIEPEXOJ] OT OAHON (DOpMBI 3ammcH
npobeit k apyroi. IloHsATHE palMoOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHUE,
YIOOPS0OYMBAHNE  pallMOHATBHBIX 4Hcel. ApudMETHYECKHe JIEUCTBHS C
palMOHAILHBIMM 4YKCIaMH. PelieHue 3agad w3 peaibHOM NMPAKTUKHW HA 4acTH, Ha
Ipoowu.



CreneHb C HaTypaJbHBIM I[IOKA3aTEJNEM: ONpelelieHne, MNpeoOpa3oBaHUe
BBIpaKEHU HAa OCHOBE OMPEACIICHUS, 3alIUCh OOJbIINUX uncell. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U IpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3aJa4uM Ha
MPOLEHTHI, PEIICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM  4ucjle TpsMas ©  oOpaTHas
MPONOPIIMOHAIBHOCTH.

AJire0panyvecKue BbIpasKeHU s

[TepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTuMBbIe
3HayeHus nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/1Y BEJIMYMHAMU B BUJIE
dbopmynsl. Beraucnenus no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHHUM,
TOXKJICCTBEHHO paBHBIC BBIpOXCHUS, TNpaBUja MPeoOpa3oBaHUs CyMM U
IIPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBoliCTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIEM.

OnHounensl U MHOrowieHbl. CteneHb MHOrowieHa. CioXeHue, BEIYUTAHUE,
YMHOK€HUE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHUS: KBaJpar
CyMMBl M KBaapar pa3HocTH. PopMmyna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBuja NpPeoOpa3oBaHUs ypaBHEHHS,
PaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUSA, pEIICHUE JUHEWHBIX YypaBHeHUH. CoCTaBlieHME YpaBHEHUW 10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHHUIA.

JluneitHOe ypaBHEHHE ¢ JBYMs NepeMeHHBIMH U ero rpaduk. Crucrema AByX
JIMHEWHBIX ypPaBHEHUW C JByMs I€pEeMEHHbIMHU. PelnieHue cucreM ypaBHEHHH
CIIocOoOOM TOACTaHOBKHU. [IpuMephl perieHus TEKCTOBBIX 3a7ad4 C TOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUMN

Koopaunara Touku Ha npsiMmoi. UHCIIOBBIE MPOMEXKYTKU. PaccTosiHue Mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpsimoyronbHas cuctema koopamHar, ocu OX u Oy. AGcumcca u opauHaTa
TOYKHM Ha KOOPAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3aaHHBIX (HOpMYIIaMHu.
Urenne TrpadukoB peanbHbIX 3aBucuMocTel. [lomstue ¢yakuun. [paduk
¢ynkiuu. CoiictBa dyHkiui. Jluneitnas gynkmus, e€ rpadux. ['padux dyakmm
y = [X|. I'padmueckoe peireHne JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHEHHM.



8 KJIACC

Yucaa v BbIYMCICHUS

KBagpatueiii kopenb u3 uucna. [loHsTue 00 HppanMOHATBHOM YHCIIE.
JlecaTuunble NpUOIMKEHHs] UppallMOHANbHBIX uncesl. CBoiicTBa apudMEeTHUIECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUAM. [[€ICTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM noKaszaTesnem u €€ ceorictBa. CTaHIapTHas 3aIlliCh YNCIA.

AJire0panvecKue BbIPasKeHHU s

KBagpaTHplii  TpEXwieH, pa3JIOKEHHE  KBaJpaTHOIO TPEXWIEHA  HA
MHOXHUTEJH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JIeJICHHE anredpanueckux Apooeil.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeOOpa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHenue, Qopmyna KOpHEH KBaJapaTHOIO ypPaBHEHHS.
Teopema Buera. Pemienue ypaBHEeHUN, CBOASIIMXCSA K JIMHEHHBIM U KBaJpPaTHBIM.
[Ipocreiinue ApoOHO-paIIMOHAIbHBIE YPABHEHHUS.

['paduueckas unTEpnpeTanys ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs NEpeMEHHbIMH. lIpuMepsl penieHus CcHcTeM
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

YuciioBele HEpaBEHCTBA U UX CBoMcTBAa. HepaBeHCTBO ¢ OAHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMN

[Monstne Qynkmuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAUYCHHM
¢ynkiuu. CriocoObl 3a1anus QyHKITHMA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIHA, OTPAXKAIOIINX peaTbHbIE TPOIECCHI.

OYHKIMY, OMUCHIBAIONIME TPSIMYI0 © OOpaTHYI MPOMOPIHOHATHHBIC
3aBHCHMOCTH, uX rpaduki. PyHkuun Y = X2, y = X3, y = VX, y=|x|. I'paduaeckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHECHUU.

9 KIIACC
Yuciia v BHIYUCTCHUA
PanyonanbHble 4Kclia, UppallOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JecATUYHbIE 1poOU. MHOKECTBO EHCTBUTENBHBIX YHCEIl, I€UCTBUTEIbHbIE YUCIIA



KaKk OECKOHEUHbIE JeCATUYHBbIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOU.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTh TPOLECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuika v oueHkKa pe3yabTaToB BHIYMUCICHU.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOJSIIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHU, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEIEHEN Pa3I0KEHUEM HA MHOKUTENH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHE C ABYMs MEpEeMEHHBIMU U ero rpaduk. PemeHue cucrem nByX
JIMHEMHBIX YpaBHEHUH C IByMs IEPEMEHHBIMHU. Pelienne cuctem JByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHMHEHHOe, a Jpyroe — BTOpod cremneHu. ['paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMSI IIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nuHENMHBIX HEPABEHCTB C OJHOM mHepeMeHHOHN. Pemienue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBajapaTrHele HEpaBEHCTBA.
I'paduueckass wHTEprpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKUUMA

Ksampatuunas ¢yukius, e€ rpadux u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPUHU MTapadoIIbI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [x|, u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrpPeccHu

[lonsiTHe YMCTIOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmynon u Gopmymoi N-To YieHa.

Apudmetnyeckas W reomerpuueckas mporpeccuud. dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N3o00paxenne uieHOB apuPMETUUECKOM M TIE€OMETPUYECKON Mporpeccuit
TOYKAMHM Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEWHBIN U 3KCHOHEHIHUAIBHBIM POCT.
CI105KHbBIE€ NPOLICHTHI.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) maTpuoTHYeCKOe BOCIIUTAHUE:

OpOSIBIGHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHMCKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3aliy ero
npaB, TMpEACTaBICHUEM O MATeMAaTHYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUH HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B pEIICHWH MPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUM BCEW XKWU3HU ISl YCICIIHOW MPOGdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYATBbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeI0BEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUUMOCTU JIJIS Pa3BUTHUS LIMBUIM3AIUHY,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKHW U MAaTEMaTH4YEeCKON KyJIbTYpOil Kak CpeICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEI0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOPMHUPOBAHHE KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3J0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B OOJACTM COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS MOCTYNKOB M
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTuX JoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUH KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

® BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATHICCKUX
O0BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpEJICICHNsI ~ TOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

® BOCHpUHUMATh, (OPMYTUPOBaTH M  MPEoOpPa3OBBIBATH  CYXKICHHS:
YTBEPUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MATE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBIABICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBLHO HECJOXKHBIE JOKA3aTeIbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpATh Haubosiee NOAXOASAMMA ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABIWBAaTh HWCKOMOE U JaHHOE, (OpPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

IPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIAaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COO0M;

CaMOCTOSITETILHO (hOPMYJIMPOBATH O0OOIIECHHUS M BBIBOJBI IO pe3yJibTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
MPEOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh (QopMy TpeacTaBieHHs WHGOPMAIMK W WIUTFOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JAuarpaMMaMu, HWHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPUTEPHUSM, MPEIITOKCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHH:



BOCIIpUHMMATh H  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
X0y peIICHUS 3a]1a4l, KOMMEHTHUPOBATh IMOTYUCHHBIA PE3YIbTAT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKa3bIBAaTh HUJIEH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS, COIMOCTABISITE CBOM CYXKICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPYXUBATh Pa3IMYUEe M CXOJCTBO TMO3WIUMN, B
KOppeKTHOU (hopme hOpMyITHUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJICTaBIATh  pe3yibTaThl  pEHICHUS  3a7a4d,  JKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHAHOW M
WHAWUBUAYATbHONH paOOThI MPU PEIICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NIPUHUMAThH IIeJIb COBMECTHOM JCATCIBHOCTH, TUIAHUPOBATH OPTraHU3aIHI0
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JOrOBapUBATHCA,
o0CyX1aTh TIPOIECC U PE3yJIbTaT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIFO/IeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCykIeHHs, O0OMEeH
MHEHUSIMH, MO3TOBBIE INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThl U KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTHUMH YJICHAMU KOMaH/IbI,
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyYIHMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe JAeilicTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM PEIIeHUs 3a1aud (WIH €ro
9acTh), BBIOMpaATh CHOCOO pEHICHHS ¢ Y4ETOM HMMEIOIMIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIOCO0AMU CAaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B [EIATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa AECATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIM HEIOCTUKEHUS LIEJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, coyeTass yCTHbIE W THUChMEHHBIE TPUEMBI, apuMETHUYECKUE
NEUCTBUA C pAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKCHHUH, MPUMEHSIThH pa3sHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYCHUN JNPOOHBIX BBIPAKEHUH, COJIEPIHKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amUcU YUCEN K JIpyroi (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBATH U YNOPSIAOUUBATH PALIMOHATIBHBIC YKCIIA.

OKpyrJTh yncna.

BBIMOTHATS TPUKUJIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUM, OLICHKY 3HAUCHU N
YUCJIOBBIX BBIpAKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJIbHBIMHU
MOKa3aTESIMHU.

[IpuMeHATP  NpU3HAKK  JACIUMOCTH,  PA3j0KEHUE HAa  MHOXKUTEIHU
HATypAJIbHBIX YHUCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIUYMUH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelICHUs 3a7a4 ¢ y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B mpoliecce OCBOEHUS y4eOHOTo MaTepuania.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN IpU 3aJlaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHUS — IEJIOTO0  BBIPAKEHUS B MHOTOYICH
MIPUBEJICHHEM MOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOXXKEHHE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrO4JIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 3a CKOOKM OOIEro MHOXUTENsS, TPYNIUPOBKU  ClIaraeMbiX,
puMeHeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensTh npeodpa3zoBaHKsi MHOTOYJICHOB JJIs PEIICHUS Pa3IMYHBIX 3a/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.



Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypalbHBIMU IIOKA3aTEIIMU IS
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHEeHUA U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHsA IPaBUIIA
Iepexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, sBisercs
JIM YUCJIO0 KOPHEM YpPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObl PU PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl TNap YKCEN, SBIAIONIMXCS PEIICHUEM JHHEHHOro
YPaBHEHUS C IByMS IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, MOJB3YACh T'paHUKOM, MPUBOJUTH MPUMEPHI PEIICHHUS
YpaBHEHHS.

Pemiats cucteMsl IByX JIMHEWMHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMU, B TOM
quciie rpaguyecKu.

CocTaBiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4y MOJTYyYECHHBIA pPE3yJIbTaT.

DOyHKUUMA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anredpanvyeckoM S3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKU IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, pACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU [0 3HAUYECHUIO €€ apryMeHTa.

[Torumate rpadudeckuil cmocod MpeacTaBIeHHUS W aHanu3a WH(OpMaIuy,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(YOPMALINIO U3 IPa(PUKOB pPeaJbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koniy oOydenus B 8 kiacce o0OydYarOUIUMCS MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

Yucsa 1 BIYUCICHUSA

Ncnonp30BaTh HaydanpHbIE IPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIIBHBIX
quCeJl JJIsl CPABHEHUS, OKPYIJIEHUS! M BBIYMCIICHUM, N300pakaTh NE€HCTBUTEIbHBIE
YUCia TOYKAMU Ha KOOPAUHATHOW MPSIMOM.

[IpuMeHsATs NOHATHE apUPMETUUYECKOTO KBAJIPATHOIO KOPHS, HAXOIUTH
KBaJIpaTHbIE€ KOPHH, UCIOJIb3ys NPU HEOOXOAMMOCTH KAJIBKYJSATOP, BBIITOJIHATH



npeoOpa3oBaHus BBIPAXKEHUM, COJAEpKAIUX KBAJApPAaTHbIE KOPHHU, MCIOJIb3Ys
CBOMCTBA KOPHEM.

Ncnonw3oBaTh 3anucu OOJBIIMNX U MaJbIX YHUCEN C MOMOIIBIO JIECSITUYHBIX
npoOeii u creneHelt uncna 10.

AJire0panydecKue BbIpasKeHU s

[IpuMeHSAT, TMOHATHE CTENEHH C IEJbIM TOKa3aTeleM, BBITIOIHATD
npeoOpa3oBaHUs BRIPAKEHUH, COIEPIKAIIUX CTEIICHU C LIEJIBIM MTOKa3aTesIeM.

BbINOTHATE TOXKJIECTBEHHBIE MPEOOPa30BaHUS PaAllMOHATLHBIX BBIpaKEHUN
Ha OCHOBE TIPaBUJI JCHCTBUI HaJ MHOTOUYICHAMH U aJIreé0pandecKUMu APOOsSIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEH.

[TpumensTh peoOdpa3zoBaHus BRIPAXKCHUN JJIs1 pELISHUs Pa3IMYHbIX 3a7a4 U3
MaTeMAaTHKH, CMEXKHBIX TIPEJMETOB, U3 PeaTbHON MPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIC, KBaJpaTHbIC YpPAaBHEHUS U pallMOHAJbHBIE ypaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[TpoBoaUTH TIpOCTEHIIINE HUCCIICIOBAHNS YPABHEHUM M CUCTEM YpPaBHCHHH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, HMEET
JU ypaBHEHUE WM CHCTEMa YpaBHEHHWM pEIIeHHs, €CIM HMMEET, TO CKOJbKO, U
nmpouee).

[lepexoanTh OT cIOBECHOW (OPMYIMPOBKH 3amauu K €€ anreOpandeckoit
MOJIENTM C TIOMOUIBIO COCTAaBJICHUS YypPaBHEHHS WJIM CHCTEMbl YypaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJYYSHHBIN pe3ysbTar.

[IpuMeHsAT, CBOWCTBAa YWCIOBBIX HEPABEHCTB JJIsi CPaBHEHUS, OIICHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW W HMX CHUCTEMBI, J1aBaTh
rpauyuecKky0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[TorumaTe ¥ UCIMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHHUsI), ONPEACNATh 3HauYeHHE (YHKIUHU TIO0 3HAYCHUIO
aprymMeHTa, ONpeAeNsaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX GYHKIIUN BUIA:

y = kiX, Y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kjacce O0OydYarOUIUMCS TOJYUYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSOUYUBATH PAllMOHATIBLHBIC U UPPAIlMOHATIbHBIE YHCIIA.



Boinonusate apudmMeTndeckue JACHUCTBUS €  PAIMOHAIBHBIMU  UYUCIAMU,
coyeras YCTHbIE W [MUCbMEHHBIC NPUEMBI, BBINOJHATh BBIYUCICHUSA C
HAPPALMOHAIIBHBIMU YHCIIAMH.

Haxonute 3HaueHuss CTENEHEM C LENbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JEUCTBUTENIBHBIE YKCIA, BBIMNOJHATh NPUKUAKY PE3yJbTaTa
BBIUKMCJIEHUH, OLIEHKY YMCJIOBBIX BbIPAKECHUM.

YpaBHeHUA ¥ HEPABEHCTBA

Pemare nuHenHbIE W KBAaJApaTHbIE YPAaBHEHUS, YPABHEHHUS, CBOIALIMECS K
HUM, NPOCTEHIIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemars cucrempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMHU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpamvdeckKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOoaUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIMBATh, HMEET
I YpaBHCHUE WJIM CUCTEMA YPABHECHUW PEIIEHHS, €CIIM UMEET, TO CKOJBKO, U
nmpouee).

Pemate nuHeliHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIE KBAJAPAaTHOEC HEPABEHCTBO, M300pakaTh PEIICHHE CHCTEMBI
HEPABCHCTB HA YHCJIOBOW MPSMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUMN

Pacno3naBath (YHKIIMKM HW3Y4eHHBIX BHUJOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacIooKeHHEe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIUH Buaa: Yy = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH TpaQUKK KBaIPATHUHBIX (YHKIIWM,
OTMHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMI 10 UX Tpadukam.

PacrioznaBaTh kBagpaTHIHyIO QYHKIHIO 1O (HOpMyJie, TPUBOIUTH TMPUMEPHI
KBQIpaTUYHBIX QYHKIIHUNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YnciioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

Pacno3naBath apuMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU TMpHU
pa3HbBIX crlocobax 3aaHusl.



BbINOJNHATE  BBIYMCIEHHUS C  HUCHOOJb30BaHHEM (opMya N-ro 4jeHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YIEHOB.
N300paxkaTh wi€HBbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM

IITTOCKOCTH.
Pemate 3aJgadyu, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33aJ1a4U M3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
HaumenoBanue pa3naesioB u udposbie
Ne n/nm pasi Kourtponbubie IIpakTuueckue (idpp )
TeM NMPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
1 Yucna ¥ BRIYUCIICHUS. o5 1 bu6mnorexa LIOK
ParonanbHble yucia https://m.edsoo.ru/7f415b90
bu6anorexa IIOK
2 Anre0 27 1
JITCOPAITICCIHC BHPAsCHIA https://m.edsoo.ru/7f415b90
bu6anorexa IIOK
3 Y 20 1
PABHCHIL I HEpABEHETEA https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduxmu. 24 1 bubnuoreka [IOK
OyuKIUN https://m.edsoo.ru/7f415b90
but6mmoreka IIOK
5 I1 0600 6 1
OBTOPEHHE H ODODIEHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBIE
HaumeHoBanue pa3neiioB u uppoBbIe
Ne /i pasi Kourtpoabubie | IIpakruveckue (idpp )
TeM NMPOrpamMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypcsl
1 Yucna ¥ BRIYUCIICHUS. 15 bu6mnorexa LIOK
KBanpartHbie KopHU https://m.edsoo.ru/7f417af8
, tél/lcna Y BBIUUCIICHUS. , BiGmorexa LIOK
TEHEHD € HEIbIM https://m.edsoo.ru/7f417af8
NOKa3aTeleM
3 AnrebpanuecKkre BbIPaXKEHUS. 5 1 bubnuoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKkre BeIpaKEHUS. 15 1 bubnuoreka [IOK
Anrebpaunveckast 1po0b https://m.edsoo.ru/7f417af8
YpaBHEHHUS 1 HEPABEHCTBA. bubnmnorexa [IOK
3) 15 1
KBanpaTHbie ypaBHEHHS https://m.edsoo.ru/7f417af8
5 YpaBHEHHUS 1 HEPABEHCTBA. 13 bubnmnorexa [{IOK
CucremMbl ypaBHEHUM https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTRBA. 12 1 bubmuoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f417af8
8 - 0 5 bubnunoreka [JOK
YHICLHHL. DCHOBHBIC HOMTHA https://m.edsoo.ru/7f417af8
9 OynHkIiuy. YucaoBbie 9 bu6anorexa [JOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

byHKIIIN

https://m.edsoo.ru/7f417af8

bu6mnorexa [JOK

10 Hosroperne i 0bobuene 0 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
ITPOT'PAMME
9 KJIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB u (undposbie)
n/n TeM MPOrpaMMblI Bcero Kontporpiste - Ipaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BBIYUCICHUS. 9 bu6anorexa IIOK
JleficTBUTENBHBIE YKCIIA https://m.edsoo.ru/7f419d08
, | e
. https://m.edsoo.ru/7f419d08
NepEeMEHHOM
3 YpaBHEHHUS 1 HEPABEHCTBA. 14 1 bubnmnorexa [IOK
Cucrembl ypaBHEHU https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTRBA. 16 1 bubmuoreka IIOK
Hepasencrsa https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
> Gyrrum 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe OCIEI0BATEIILHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

7 [ToBTOpEeHue, 06001IEHUE, 18 bu6mnorexa [JOK
CUCTEMATH3aLMs 3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO HACOB I1O 102

I[TPOTPAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSA
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTe/IbLHOI POrpaMMBbl OCHOBHOI'0
pe3yJbTara o0urero od0pasoBaHus
1 Uucna v BEIYUCICHUS
11 BreinonusaTh, couyeTas yCTHbIE W THUCBMEHHBIE TPHUEMBI,
' apudMeTHIEeCKre NEeUCTBUS C pallMOHATBLHBIMU YUCIaMU
HaxoauTh 3HaueHUs YUCIOBBIX BBIPAKEHUM, MPUMEHATH
15 pasHooOpa3Hple  CrOCOOBl M MPUEMBI  BBIYUCIICHUS
' 3HAYCHU I JPOOHBIX BBIpAKEHUH, coaepKaIumx
OOBIKHOBEHHBIE U IECSITUUHBIE 1po0U
[TepexonuTh OT OAHON (OPMBI 3alUCU YHUCEN K APYroi
13 (mpeoOpa3oBbIBATh JECATUUHYIO IPOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B  JIeCATUYHYIO, B YaCTHOCTH, B
OCCKOHEUHYIO JECATHUYHYIO APOOB)
14 CpaBHUBATH U YHOPSA0UYMBATH PAIlMOHAJIBHBIC YUCTIA
1.5 OKpyrJsTh yncna
BbINONHATS NPUKUIKY U OLEHKY pE3yJIbTaTa BEIYUCICHUI,
1.6 OLICHKY 3HAYEHUW YHCIIOBBIX BBIPAXEHHUU. BBINOIHATH
JNEUCTBHS CO CTENEHSIMU C HATYypaJbHBIMHU IMOKA3aTEIAMU
17 [IpyMeHSAT, TpPU3HAKA JIEIMMOCTH, PA3JIOKEHUE Ha
' MHOXUTEIN HATYPAJIbHBIX YUCE
Pemiath npakTUKO-OpHUEHTUPOBAHHBIE 3a]lauu, CBSI3aHHBIE
C  OTHOUIEHHWEM  BEJIUYMH, MOPONOPIHUOHATIBEHOCTHIO
1.8 BEJIMYUH, NPOILIEHTAMHU, WHTEPIPETUPOBATH PE3YIbTAThI

pelieHus 3ajad ¢ y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO

CBOMCTBaMU pacCMaTpPUBAEMbIX OOBEKTOB




Anrebpanyeckue BbIpaKeHUs

2.1

Hcnonb3oBaTh  anreOpandyeckyrd TEPMUHOJIOTHIO U
CUMBOJIMKY, TPUMEHATh €€ B TMPOIECCe OCBOEHUs

yueOHOro MaTepuaia

2.2

Haxonute 3HaueHuss OYKBEHHBIX BbIPRXKEHHH MpH

3aJlaHHbIX 3HAUYCHUAX IICPCMCHHBIX

2.3

BbimoaHsaTh HpeO6paSOBaHI/I5{ HCJI0TO0  BBIPAKCHUA B
MHOT'O4JICH IMPUBCACHUCM HOI[O6HBIX cJaraCManiIx,

PacCKpbITHEM CKOOOK

2.4

BbimoaHsaTh YMHOXCHHC OJHOYWJICHA Ha MHOTI'OYICH U
MHOI'OYJICHA HAa MHOI'OWJICH, IIPUMCHATH q)OpMyJ'IBI

KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH

2.5

OcCyHIeCTBISATh Pa3IOKEHNE MHOTOUJIEHOB HA MHOXHUTEITU
C TIOMOIUIBIO BBIHECEHHUS 32 CKOOKH OOIIEro MHOXHUTEIS,
IPYNIUPOBKH  CllaraeéMblX,  TNpPUMEHEeHus  opmyn

COKpaI[IéHHOFO YMHOKCHHA

2.6

HpI/IMeHSITB Hp606p330BaHI/I}I MHOT'OYJICHOB IJIAA PCIICHUA
Pa3JIMYHBIX 3aJa4 U3 MAaTCMATHKH, CMCKHBIX IIPCAMCTOB,

Y3 PEaIbHOM MPAKTUKHU

2.7

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATypAIbHBIMU

MOKA3aTeIsIMU ISl IPeoOpa3oBaHMs BhIPaKEHUN

YpaBHEHHS U HEPABEHCTBA

3.1

Pemate nuHEHHBIE YypaBHEHMS C OJHOM IEPEMEHHOM,
IIPUMEHSS MPABUJIa MIEPEX0Ja OT UCXOAHOTO YPAaBHEHUS K
paBHOCUIBHOMY eMmy. lIpoBepsiTh, SBISETCA JU YHUCIO

KOPHEM ypaBHECHUSA

3.2

[lpumensTy Tpaduueckue METOABI TPH  PEIICHUU

JIMHEVHBIX YPAaBHEHUHN U UX CUCTEM

3.3

[Togbupats mpuMepsl ap YUces, SABISIOMUXCS PEelICHHEM




JIMHEMHOTO YpaBHCHUA C ABYMs IICPEMCHHBIMHU

3.4

CtpouTh B KOOPAMHATHOW IJIOCKOCTH IrpaUK JIMHEWHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMU; MOJIb3YACh IpaduKoM,

IIPUBOAUTH IIPUMEPHI PELICHUS YPaBHEHUS

3.5

Pemate cucreMsbl IByX JIMHEHWHBIX YPaBHEHUH C JBYMs

INEpEMCHHLIMHA, B TOM YHUCJIC rpaq)nqecxn

3.6

CocTaBisTh U pelIaTh JUHEWHOE YPAaBHEHUE WU CUCTEMY
JIMHEUHBIX YPaBHEHUU o YCIIOBUIO 3a7a4y,
VHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu

HOJIy‘ICHHBIP'I pe3yibTaT

Koopnunate! u rpapuku. OyHKIuu

4.1

N300paxkath Ha  KOOPAMHATHOW  MPSMOM  TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM  KOOpJAMHATaM, JIyYH,
OTPE3KH, UHTEPBAIIbI, 3alIMCHIBATh YACIOBBIE IIPOMEKYTKHU

Ha aJ'II‘€6paI/I‘{€CKOM SA3BIKC

4.2

OtMeuaTh B KOOp,HHHaTHOﬁ IINIOCKOCTH  TOYKH IIO

3aJaHHBIM KOOpJAHWHATaM

4.3

Crpoutsb rpaduku nuHedHbIX QyHKIHI. CTpoUTh rpaduk

bynxmm y = [x]

4.4

OnucplBaTh ¢ MOMOIIBbIO  (YHKIUHA  W3BECTHBHIC
3aBUCHUMOCTH MEXYy BEJIWYMHAMH: CKOPOCTb, BpEMS,
paccrosHue, LICHY, KOJIMYECTBO, CTOUMOCTD,

IPOU3BOIUTEIHLHOCTD, BpeMsl, 00bEM pabOThI

4.5

HaxoauTs 3HaueHne GyHKIUU 110 3HAYEHUIO €€ apryMeHTa

4.6

[Torumare rpaduveckuii Ccrmocod TPEACTaBICHHUS |
aHanu3a WHQOpPMAIMK, W3BIEKATh U HHTEPIPETHPOBATH
uHbOpMaIMI0 H3 TPadUKOB peaTbHBIX MPOIECCOB U

3aBUCUMOCTEN




8 KJIACC

Kon
NnpoBepsieMoro
pe3yabTara

IIpoBepsiemblie npeaAMeTHBIC Pe3YJbTAThI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPpaMMbl OCHOBHOI'0
o0urero odpasoBaHus

1

Yucna v BEIYUCIICHUS

1.1

Hcnons30BaTh HaydajbHBIC MNpCACTABJICHUA O MHOXCCTBC
I[€I>'ICTBPIT€JIBHBIX qucell Uil CpaBHCHUA, OKPYIJICHUSA U
BBI‘IHCJIGHPII;'I, 1/1306pa>1<aTb I[CﬁCTBHTCJIBHBIC quciia

TOYKaMH Ha KOOPAMHATHOW NIPSAMOU

1.2

[IpuMensaTy moOHSATHE apUPMETHYECKOTO KBaJIPaTHOTO
KOpHSI, HaXOJWTh KBAaJpaTHbIC KOPHHU, HCIOJB3ys MpHU
HEO0OXOIMMOCTH KIBKYJIATOP, BBITIOJTHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COACPKAIMMX KBaJApaTHBIC

KOPHH, UCTIONB3Ys CBONCTBA KOpPHEH

1.3

Hcnonp30oBaTh 3amMicd  OOJBIIMX W MaJbIX YHCEI C

MIOMOIIIBIO IECATHYHBIX Apo0eH 1 creneneit uncna 10

AnrebpanyuecKkre BeIpaKEHUS

2.1

[IprMeHATP TOHATHE CTENEHU C LEJbIM I0Ka3aTeseM,
BBITIONHATh MPe0oOpa3oBaHMs BBIPAKEHUN, COACpPIKAITUX

CTCIICHHU C LCJIBIM ITOKAa3aTCJICM

2.2

BpinmonHATH TOXJECCTBECHHBIE npeoOpa3oBaHuUs
palMOHANBHBIX BBIPAXKEHUN HAa OCHOBE NPABHWJI ACHCTBUU

HaJl MHOTOYWICHAMH M aJIreOpandecKUMH APOOSIMH

2.3

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA MHOXKUTEIU

2.4

[TpumensTs TpeoOpa3oBaHus BBIPAKCHUN TSI PEUICHUS
pa3IMYHBIX 3a7a4 U3 MAaTEMAaTHUKH, CMEXHBIX NPEAMETOB,

W3 peabHOM MPAKTUKU

YpaBHEHHS 1 HEPABEHCTBA

3.1

Pemate  nuHeEWHBIE,  KBaJpaTHbIE  ypaBHEHUS WU




palluOHAJIBHBIC YPAaBHCHHA, CBOAAIIMUCCA K HUM, CUCTCMBbI

JBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU

3.2

[IpoBOoaUTE NPOCTEHINNE WCCICAOBAHUSA YPAaBHEHUU U
CHCTEM YpaBHEHHUM, B TOM YHUCJIE C IPUMEHEHHUEM
rpaduyueckux MpeacTaBlieHui (ycTaHaBIWBaTh, UMEET JIU
YpPaBHEHUE WJIM CUCTEMa YpPaBHEHHUU pELICHUs, €CIIU

UMEET, TO CKOJILKO, U MPOUEe)

3.3

[lepexoanTh OT ClOBECHOM (POPMYIHMPOBKM 3aJauu K €€
anreOpanyecko MOJETd C TIOMOUIBIO COCTaBJIEHUS
yYpaBHEHUS WU CUCTEMbl YpaBHEHUH, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJlaud TOJYyYEHHBIN

pe3ynbTar

3.4

[IpuMeHsATH,  CBOWMCTBA  YHCJIOBBIX HEPABEHCTB  JJIs
CpaBHEHUS, OIEHKH, pPEIlaTh JIMHEWHbIE HEPaBEHCTBA C
OJIHOM TIEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpapUUYECKyIO
WUTIOCTPAILIMI0O  MHOXECTBA  PEIICHUWH  HEpaBEHCTBA,

CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[TonumaTh ¥ UCMONB30BaTh (PYHKIIMOHAIbHBIC MTOHSATHUS U
S3bIK  (TEpMHHBI,  CHMBOJIMUECKHE  OOO3HAYCHHS),
OTIpeeNIsITh 3HaUeHUe (PYHKIIMHU 10 3HAYCHHUIO apryMEHTa,

OTIpeIeNSITh CBOMCTBA (GYHKITUU 10 €€ rpaduKy

4.2

Ctpoutsb rpaduku djeMEHTaApHBIX QYHKIIUN BUA!
y=k/x

y=k/x
, Y =X4 Yy = X3, Yy = [X|, onuckIBaTh CBOWMCTBA YMCIOBOM

byHKIIMN TI0 €€ TpaduKy




9 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI OCBOCHUS
NMpoBepPsieMOro | OCHOBHOI 00pa30BaTeILHOI MPOrpaMMbl OCHOBHOTO
pe3yJbTara o0urero odpasoBaHus
1 Yucna v BEIYUCTICHUS
11 CpaBHuBaTh H  YHOPSAOYMBATH  pallMOHAJIBHBIE U
' UppAIMOHAIBHBIC YHCIIa
BrinonusaTs apudMeTHIeCKUe JeUCTBUS C
1o pallMOHAIBLHBIMU ~ YHCJaMHU,  codeTas  YCTHbIE U
' NMUCbMEHHBIE  MPUEMBI, BBITIOJHITH  BBIYUCICHHUS  C
UPPALMOHATBHBIMHU YHCIIAMHU
L3 HaxoauTh 3HaueHUs CTEMEHEe! ¢ 1eJIbIMUA TTOKa3aTeIsIMU U
' KOpHEMN, BBIYUCIISTh 3HAUEHUSI YUCIIOBBIX BBIPAKEHUI
OKpyryisiTh  JEWCTBUTEIBHBIE  YHWCIA,  BBINOJHATH
1.4 NPUKUJIKY pe3yJibTaTa BBIYMCICHUM, OLEHKY YHCIOBBIX
BBIPAKCHU U
2 YpaBHEHHS 1 HEPABEHCTBA
Pewiats nuHeliHblE U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS,
2.1 CBOJSIIIMECS K HUM, MPOCTEHUIIINE APOOHO-paIlMOHATBHBIE
ypaBHEHUS
Pemate cucTeMsbl IByX JIMHEWHBIX YPaBHEHHH C JIBYMS
2.2 NEPEMEHHBIMH U CHCTEMBI JBYX YpPaBHEHHI, B KOTOPBIX
OJIHO YPaBHEHHE HE SIBIISCTCS JIMHEHHBIM
Pemiath TekcTOBbIE 3a/laun anreOpanyeckuM CrnocoOOM ¢
2.3 MOMOIIIBIO COCTaBJIICHUS YPAaBHEHUS! WU CHUCTEMBI ABYX
ypaBHEHUI C IByMsI IEPEMEHHBIMU
2.4 [IpoBoauTE NpPOCTEHIINE WCCIACAOBAHUS YPAaBHEHUWA W




CUCTEM YpPaBHEHUH, B TOM UYHCIE€ C NPUMEHECHHUEM
rpaduuecKux npeAcTaBiIeHU (HanpuMep, yCTaHaBINBATh,
UMEET JIN YPABHEHHUE WM CHCTEMA YPAaBHEHUU PEILICHHS,

€CJIM UMEET, TO CKOJIBKO)

2.5

Pemats JINHEHHBIE HEPABEHCTBA, KBaJIpaTHbIE
HEPABEHCTBA, H300pa)kaTh pelIeHWe HEPABEHCTB Ha
YUCJIOBOW IIPSMOM, 3alMChIBaTh PELIEHUE C I[OMOILBIO

CHUMBOIJIOB

2.6

Pemate cucCTEeMBI JIMHEMHBIX HCPAaBCHCTB, CHCTCMbI
HCPABCHCTB, BKIIIOYAIOIIHUC KBAAPATHOC HCPABCHCTBO,
I/I306pa}KaTB PCIICHUC CUCTCMbI HCPABCHCTB Ha YHMCJIOBOM

HpSIMOﬁ, 3aIlUChIBATh PCHICHUC C ITIOMOIIbIO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPAaBCHCTBA IIpH PCIOCHUN PaA3JIINYHBIX

3aja4

OyHKINU

3.1

Pacrio3HaBaTh (YHKIIMM HW3yYCHHBIX BHIOB. IT0Ka3bIBaTh
CXCMAaTHYECKH  PAClOJIOKCHHE  Ha  KOOPAMHATHOMN
wiockocTH rpadukoB Qyukmmii Buma: Y=KX, Yy=kx+b,
y=k/x, y=ax’tbx+C, B 3aBUCUMOCTH OT 3HAYCHHI

K02 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH

3.2

[Toka3bIBaTh CXEMaTHYECKH PaCIOIOKEHUE Ha
KOOPJMHATHOW TJIOCKOCTH TpadukoB GyHKIMNA BUA Y =

VX, Y = [X| u onuchIBaTh CBOMCTBA (HYHKIIHIA

3.3

Crpouth u wu300pakarhb CXeMaTHYECKH Tpaduku
KBaJIpATUYHBIX byHKIHIH, OIMCBIBATH CBOKCTBA

KBaJIPAaTUIHBIX QYHKITUN TT0 UX Tpadukam

3.4

Pacno3naBath KkBajgpaTHuHyr0 (QyHKUHIO 1O (QopmyIe,

OPUBOAUTL MPUMEPbl  KBaJpaTUUYHBIX QYHKIUH U3




peasibHOM KU3HU, (PU3UKU, TEOMETPUHU

4 Apudmernyeckas U reoMeTpUYECKas Mporpeccun
i1 Pacno3naBath apudMeTHUECKYIO U TE€OMETPUUYECKYIO
' IIPOTPECCUU TPHU PA3HBIX CIIOCO0AX 3aJaHUS
BrINomHATH BEIYUCIICHUS ¢ UCTIOJIB30BaHHEM (popMyIt N-TO
4.2 yjieHa apuPpMeTUUecKo M reoMeTPUUYECKOM MPOTpeccuit,
CYMMBI IEPBBIX N YJICHOB
43 N3o0paxath 4jeHBbl MOCIEIOBATEIBHOCTH TOYKaMH Ha
' KOOPJAMHATHOM TIOCKOCTH
Pemate 3aJ1a4Hu, CBSI3aHHBIE c YHCJIIOBBIMH
W MOCJICIOBATEILHOCTSIMHU, B TOM YHCJIE 3a/1a4U U3 PeaibHOM

KU3HHU (C HNCITIOJIB30OBAHHUCM KaJIBKYJIATOPA, III/I(i)pOBBIX

TEXHOJIOTHH)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kona IIpoBepsieMbIid 3JIEMEHT CONEPKAHUS
1 Uucna v BEIYUCIICHUS
JpoOu 0OBIKHOBEHHBIC U JIECATUYHBIC, TIEPEXO OT OJHON (POPMBI
1.1 3amucu Apobedt k napyroil. IloHsTHe panuMoHAIBHOTO YHCIA,
3alUCh, CPABHEHHE, YIIOPSJOYMBAHUE PALIMOHAIIBHBIX YHCEI
12 ApudmeTrnyeckue JEHCTBUS C  pallMOHAJIBHBIMH  YHCIAMHU.
' Pemenue 3amay n3 peasbHON MPAKTUKKA HA YaCTH, HA APOOH
Crenenb ¢  HaTypaJbHbIM  T[IOKa3aTelieM:  OMNpEJeNICHHUE,
1.3 npeoOpa3oBaHUE BBIPAKEHUNW HA OCHOBE OIPEICIICHUS, 3aMHCh
OOJIBIINX YK CEN
14 [IponieHThI, 3anuch MPOLEHTOB B BHUAE JIPOoOM U JIpoOU B BUIE




ITPOLCHTOB. TpI/I OCHOBHBIC 3aJ1a4M Ha IMPOLCHTHI, PCHICHUC 3aaa4

U3 peajbHOM NPAKTUKU

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH, Pa3JI0KCHUC HAa MHOKUTCINU

Lo HATypaJIbHBIX YUCE

16 PeanbHple 3aBUCHUMOCTH, B TOM 4YHCJIE TpsiMas U oOOpaTHas
' MPOMOPIIMOHATIEHOCTH
2 AnrebpanuecKkre BhIPaXKEHUS

’1 [lepeMenHbIe, YUCIOBOE 3HAYEHHE BBIPAXKECHHS C IMEPEMEHHOM.
' JlomycTrMBbIe 3HaUYEHUSI TIEPEMEHHBIX

’5 [IpencraBnenne 3aBUCUMOCTH MEXJy BEJIMYMHAMHU B BHUJE
' dbopmyibl. Berurcnenus no gpopmynam

23 [IpeobpazoBanre OYKBEHHBIX BBIPAKECHUH, TOKICCTBEHHO PaBHBIE
' BBIPKCHUS

2.4 CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKAa3aTelIeM

”E OnHowieHsl 1 MHoOrowieHbl. CteneHb MHorouseHa. CiokeHHe,
' BBIYMTAHUE, YMHOKEHUE MHOTOUJIEHOB

@opMyJibl COKpaIEHHOTO YMHOXEHHUS: KBapaT CyMMbI U KBaApaT
2.6 pasHoctn. @opMysna  pa3HOCTH  KBajaAparoB. PasmokeHue
MHOT'OYJIEHOB Ha MHOKUTEIN

3 VYpaBHeHUs

31 VYpaBHEeHUE, KOPEHb YpaBHEHUA, TMpaBwiIa MpeoOpa3oBaHUs
' ypaBHEHUS, PABHOCWJIBHOCTh YPABHEHUN

3.2 JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHMCIO KOpPHEH
' JIMHEVHOTO YPAaBHEHUSI, PEIIEHNE JINHENHBIX YPABHECHUN

33 CocTaBieHre YypaBHEHMH 1O YCJIOBHIO 3ajauyd. PeleHue
' TEKCTOBBIX 3314 C MOMOILBIO YPaBHEHUI

3.4 JIuneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €T0 TpapukK

35 Cucrema JIByX JMHEWHBIX YpPaBHEHUW C JBYMs IE€PEMEHHBIMM.

Pemienne cucrem ypaBHeHHI cniocoOoM mojacTaHoBKU. [Ipumepsi




peICHUS TCKCTOBBIX 3a/la4 C ITIOMOINBbIO CUCTEM ypaBHeHI/If/'I

4 Koopnunate! u rpapuku. OyHkuuu

4.1 Koopaunara Touku Ha npsMon

40 YucnoBble npomMexyTku. PaccrosHue Mexay IByMs TOYKamMu
' KOOPAMHATHOU IIPAMOU

43 [IpsimoyronibHas cuctema koopauHat, ocu Ox u Oy. AGcuucca u
' OpJIMHATa TOYKU Ha KOOPJIMHATHOM MJIOCKOCTU

v [Tpumepsl rpadukoB, 3agaHHbIX (GopMynamu. Urenue rpaduxon
' peanbHbIX 3aBUCUMOCTEN

4.5 [Honstue pynkuuu. ['paduk dynkuunu. CroiicTBa GyHKIIUN

4.6 Jluneitnas ¢pynkuus, e€ rpapuk. ['padux dyHknum y = [x|

47 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH HM  CUCTEM
' JIMHEVHBIX YPaBHECHUIN

8 KVIACC
Kona IIpoBepsieMbIid 3JIEMEHT CONEPKAHUS

1 Uucna 1 BEIYUCICHUS

11 KsampatHeiii kopenb u3 uucina. [loHatre 00 uppanroOHAIBHOM
' gucie. JlecaTuanblie MpUOIMKEHUS UPPALMOHATBHBIX YHCEIT

CpoiictBa apu(MeTHUECKHX KBAAPAaTHBIX KOpHEH U  UX
1.2 NpUMEHEHHE K TPEeoOpa30BAaHUI0 YHCIOBBIX BBIPAKEHUU W
BBIYMCIICHUSIM. Jl€CTBUTEIbHBIC YHCIIA

13 CreneHnp ¢ I1eNbIM TOKazaTeneM M e€ cBoicTBa. CTaHaapTHas
' 3aMKCch Yyuciaa
2 AnreGpandeckue BhIpaKEHUS

’1 KBaapatHblil TpEXuiieH, pa3lnoXkeHUe KBaJpaTHOrO TPEXUIECHA Ha
' MHOKHUTEIN

2.2 AnreOpanueckasi 1poOb. OCHOBHOE CBOWCTBO alire0pandyeckoit




apobu

CnoxeHue, BbIUUTAHUE, YMHOXXEHUE, NEICHUE anreOpanyecKux

2.3
npobei
2.4 PanvonanbHbie BEIpaXKEHHS U UX TpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBampatHoe ypaBHeHue, Qopmynaa KOpHEH  KBaapaTHOTO
' ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHH, CBOIAIUXCS K JIMHCHHBIM U KBaIPATHBIM
3.3 [Ipocreiimue ApoOHO-pallMOHAIbHBIE YPABHEHHUS
I'padudeckas nHTEpNpETALUS YPABHCHUH C IBYMS TICPEMCHHBIMH
34 U CHUCTEM JIMHCHHBIX YpaBHCHHUH C JBYMS TEPEMCHHBIMH.
' [Tpumepbl perieHus CHCTeM HEIMHEHHBIX YPaBHCHHH C JIBYMS
IEPEMCHHBIMH
3.5 Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM crocooom
3.6 YucrioBble HEPaBEHCTBA M KX CBOMCTBA
3.7 HepaBeHCcTBO ¢ 0J1HOM TTIEpEMEHHOU
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JluneliHble HEPABEHCTBA C OJTHOM IIEPEMEHHON
3.10 CucTemMbl JIMTHEHHBIX HEPABEHCTB C OJJHOM IIEpeMEHHON
4 DyHKIUU
[Monsitue dyukmuu. OOmacTh ONpeAeNeHus] U MHOXKECTBO
4.1
3HaueHud Gyukuu. CrocoOsl 3aaHust GyHKIUN
4.2 I'padux dbynkiuu. Yrenne cBOUCTB PyHKINH 10 €€ rpaduKy
43 [Tpumeps! rpad@ukoB QPyHKIIHI, OTpaKaIOIMIUX PealbHbIC
' HpPOIIECChHI
w OyHKINH, OTIMCHIBAOIIINE OpSIMYIO u o0paTHyI0
' IPOIOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TpapuKu
4.5 OyHKIMU y =X7, Yy = X’




4.6

Oyukuuu Yy = Lx, y = |x|

4.7 I'padpuueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHIM
9 KITIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYUCIIEHUS
11 PaimonanpHble uKcna, HWppalMOHANBHBIE YHUCIA, KOHEYHBIE U
' OECKOHEUYHBIE JIECATUUHBIC IPOOH
MHOX€ECTBO AEHUCTBUTEIIBHBIX YUCEN, JIEMCTBUTEIBHBIC YHUCIA Kak
15 OeCKOHEUHbIE  JecsATHYHble JApoOu. B3auMHO  oOJHO3HauYHOE
' COOTBETCTBUE MEXJIY MHOXKECTBOM JACHCTBUTEIbHBIX 4YHCENI U
KOOpAWHATHOM nipsiMoil. CpaBHEHME AEHCTBUTEIBHBIX YUCE
1.3 Apudmernyeckue 1eHCTBUS C IEHCTBUTEILHBIMHU YUCIAMU
N3smepenus, npuOIMKeHus, OIEHKU. Pa3Mmepbl  O0OBEKTOB
OKPYKAIOLIEr0 MHPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXAIOIIEM
14 mupe.  [lpubnumx€HHoe  3HaYeHHWE  BEIWYUHBI,  TOYHOCTH
npubmmwkenus.  Oxpyrinenue uymcen. [lpukuaka © OleHKa
pPE3YyIbTATOB BHIYUCICHUM
2 YpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEeHUS C OTHOU NTEPEMEHHOM
55 JluneiiHoe ypaBHeHue. PenieHune ypaBHEHUH, CBOISIIUXCA K
' JIMHENHBIM
53 KBanparnoe ypaBHeHue. PemieHue ypaBHEHHM, CBOISIIUXCA K
' KBaJAPAaTHBIM
54 bukBanpatHoe ypaBHeHue. [IpuMepsl penieHuss ypaBHEHUNA TPEThEU
' Y YETBEPTOU CTEMECHEN PA3JIOKCHUEM HAa MHOKUTEIIN
2.5 Peuienrie npoOHO-paliMOHANIBHBIX YPaBHEHUM
2.6 Cucrtembl ypaBHEHU




2.7

VYpaBHeHUE C IBYMsI IEPEMEHHBIMU U €T0 Tpadux

Pemienue cucreM AByX JIMHEWHBIX YpPAaBHEHUH C  JByMs

2.8
nepeMEHHBIMU
29 Pemenue cucrem IByX ypaBHEHHUHM, OJHO M3 KOTOPBIX JIMHEWHOE, a
' IpYyroe — BTOPOU CTENIEHU
210 I'paduueckass wuHTEpHpeTalMsi CHCTEMbl YypPaBHEHMH C JABYMs
' nepeMeHHbIMU
2.11 Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Permienne TMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOU
2.14 Pemenue cuctem TMHEHHBIX HEPABEHCTB C OJTHOM MEpPEeMEHHON
2.15 KBanpaTHbie HEpaBEeHCTBa
216 I'paduueckas uHTEpIpETAIMSI HEPABEHCTB M CUCTEM HEPABEHCTB C
' JBYMs IEPEMEHHBIMU
3 OyHKIUH
31 KBampatuunas ¢yukaus, e€ rpaduk u cBoiictBa. Ilapaborna,
' KOOPJIMHATHI BEPIIUHBI TApa0O0IIbl, OCh CHMMETPHUH MapadoIIbl
3.2 I'paduku pynkmuii y=kX, y=kx+b u ux cBoiicra
3.3 I'paduku pynkuit y=Kk/X, y = X 1 ux cBOMCTBa
3.4 I'paduku dhyHKINI , ¥ UX CBOHCTBA
4 YucioBble NOCAEA0BATEIBHOCTH
Onpenenenue u CIIOCOOBI 3a7aHus YUCTIOBBIX
4.1 IIOCJIEIOBATEIILHOCTEMN. 3anaHue IIOCJIEI0BATEIIBHOCTH
peKyppeHTHO# dhopmyroi u GopmyIoit N-ro dieHa
42 Apudmernyeckas rporpeccus. DopMyIibl n-ro YJeHa
' apu(MeTnyecKol Mporpeccuu, CyMMBI IIEPBBIX N YICHOB
43 I'eomerprueckas MPOrpeccusl. DopMyIIbl n-ro YJeHa
' r€OMETPUYECKOIN MPOrpecCur, CyMMBI IIEPBBIX N YWICHOB
4.4 N3o0paxenne UneHOB apuPpMETUUECKOM U T'€OMETPUYECKOU




IPOrPECCUM TOUKAMU HA KOOPAMHATHOW IUIOCKOCTHU. JIMHEWHBIA U

JKCIIOHEHIIMAIbHBIA POCT

4.5 CnosxHbI€ TPOLEHTHI

MPOBEPSEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

IIpoBepsiemblie TpeOOBaHMS K MPeAMETHBIM

Kon

pe3yJibTaTaM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbLHOI
NnpoBepsieMoro

NMPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHUs HA
TpeOOBaAHUA

ocHose PI'OC

YMeHue  omepupoBaTh  MOHSTHUSMH:  MHOMXECTBO,
MOJIMHOXKECTBO, ONEpaIlid HaJ MHOXECTBaMH; YMEHHE
OnepupoBaTh MOHATUSMU: rpad, CBI3HBIN Tpad, nepeso,
1 UKJ, TPUMEHITh WX TMpPU PEIIeHUH 3a]a4; YMEHHE
UCIIOJIb30BaTh Tpaduueckoe MpeCTaBIeHUe MHOXKECTB
JUISL OTIMCAHUSI PEaNbHBIX IMPOILIECCOB M SBJICHUN, MpHU

pElIeHUH 3a7a4 U3 IPYTUX YUYEOHBIX MPEIMETOB

YMeHne  onepupoBaTh  IMOHATUSMHU:  ONPEICIICHHUE,
aKcuoMa, Teopema, JI0Ka3aTeJIbCTBO; yYMEHHE
2 pacmno3HaBaTh WCTUHHBIE W JIOXKHBIC BBICKA3bIBAHUS,
IIPUBOJIUTh NPUMEPbl W  KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpHUIAHHA BBICKA3bIBaHU M

YMeHue onepupoBaTh MOHSATUSMH: HATypalbHOE YHCIIO,
POCTOE€ M COCTABHOE YHUCIO, ACIMUMOCTb HATypaJbHbBIX
yucesa, NPU3HAKU JETUMOCTH, LEJI0€ YHUCIO0, MOJIYJb
3 yKucia, OOBIKHOBEHHass NpoOb W JeCATUYHAS JIpoOb,
CTaHJAPTHBIM  BUJ  YKCIA, palUOHAIBHOE  YHUCIIO,
UPPALMOHAIIBHOE YHUCIIO, apu(PMETUYECKUU KBaJpaTHBIN

KOPCHb, YMCHHUC BBIIIOJHATH HGIZCTBH?I C 4YucjiaMy,




CpPaBHUBATH U YIIOPALOYMBATDH YNCIIA, [IPEACTABIIATH YUCIIA
Ha KOOPAWHATHOW MpPsAMOM, OKPYIJIATH YUCIA; YMEHHUE

ACJIaTb HPUKHUAKY U OLICHKY pE3yJibTaTa BBIYMCJICHUU

YMeHue onepupoBaTh IOHATHSAMHU: CTENEHb C LEIbIM
nokasareneM, apu(METHYECKH KBaJpaTHBIA KOPEHb,
MHOTOWIeH,  anreOpaumyeckas  JIpoOb,  TOXAECTBO;
3HAKOMCTBO C KOpPHEM HaTypajbHOW cTeneHu Ooblie
eMHMIIbI; YMEHHE BBIMOJHATH Pacu€Thl Mo (popmynam,
npeoOpa3zoBaHUs LENIBIX, ApOOHO-pallMOHATBHBIX
BBIDA)KEHUN M BBIPAXKEHUW C KOPHSIMH, Pa3I0KEHUE
MHOTOYJIEHAa HA MHOXHUTEIHM, B TOM 4YHUCIE C
UCIIOJIb30BaHUEM  (QOpMyNn  pa3HOCTH  KBaJpaToB W

KBaJlpaTa CyMMBI U pa3HOCTHU

YMeHne onepupoBaTh MOHIATUSMH: YHCIOBOE PAaBEHCTBO,
YpaBHEHHUE C OAHOU MEPEMEHHO, YUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C MEPEMEHHOI; YMEHHE PellaTh JUHEWHbBIE U
KBaJpaTHbBIC YpaBHEHUS, JIpOOHO-pallMOHANIbHbBIE
YpaBHEHUsI C OJHOM TIEPEMEHHOM, CHUCTEMBI JBYX
JIMHEWHBIX YPABHCHUMW, JIMHEHWHBIE HEPABEHCTBA M MX
CUCTEMBI,  KBaJpaTHble W  JPOOHO-paIMOHATbHBIC
HEPABEHCTBA C OJHOW NEPEMEHHOW, B TOM YHUCIE IPU
pELICHUM 3a/1a4 U3 JPYTuX MPEIMETOB M MPAKTHYECKHUX
3a7]a4; YMEHHUE HCIIOJb30BATh KOOPAWHATHYIO IPSAMYIO H
KOOPJMHATHYIO TUIOCKOCTh It M300pa)K€HUs pEeIIeHUN

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh NOHATHAMU: (YHKIHS, Tpadux
byHKIHH, HYJIH byHKIINH, MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHusi, yObIBaHHUS,
HauOoJblliee U HAaUMEHbIIIee 3HaUCHUsI () YHKIUU;, YMEHUE

OIICPHUPOBATH IMOHATHUAMU: IIPAMAA ITPOIIOPHHUOHAJIBbHOCTD,




AuHeiHas (yHKUMS, KBagpaTHUdHas (QyHKUHUSA, oOpaTHas
MPOMOPIMOHATILHOCTh, TMapaboyia, rurnepoosia; yMEHHE
CTpouTh rpaduku (QPyHKIUH, UCMOIB30BaTh I'paQuKu AJis
OINpEJIEIeHUs] CBOWCTB IMPOLIECCOB M 3aBUCHUMOCTEH, IS
pemieHus 3adad M3 JAPYrHMX Y4YeOHBIX MPEIMETOB U
peanbHOM JKU3HM; YMEHHE BbIpaXaTtb (opMylnamu

3daBUCUMOCTH MCIKAY BCIIMYNHAMU

YMmenue OIICPUPOBATH NMOHATHUAMU. MOCIICAOBATCIIBHOCTD,
apI/I(l)MeTI/I‘{eCKaSI N TCOMCTpHUYICCKAA IMPOTPCCCUH, YMCHHC
HCIIOJb30BaTh CBOMCTBA HOCHCHOB&TCHBHOCTCﬁ, (I)OpMy.]IBI
CYMMBI U O6IIIGFO YICHA ITpU pCUICHUH 3a/1a4, B TOM YHCJIC

3ada4 U3 Apyrux y‘{€6HBIX npcamMecTOB U peaHBHOﬁ KU3HHU

YMeHue pemarh 3a7a4u pa3HbIX TUIIOB (B TOM YHUCJE Ha
IOPOLEHTHI, JOJMUM U YacTH, [BIXKEHHE, pPa0OTy, IEHY
TOBAPOB U CTOMMOCTBH MOKYIIOK U YCJIYyT, HAJIOTH, 3aJa4u
U3 O00JacTH yOpaBJICHHsS JMYHBIMU M CEMEWHBIMU
¢dbuHaHCaAMN); YMEHUE COCTaBJISITh BBIPAKCHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3a]1a4H,
UCCIIEIOBAaTh  IOJIyYEHHOE PpEIIEHWE W OLEHUBATh

MIPaBAONOA00HOCTH MOTYUYEHHBIX PE3YIbTaTOB

YMeHue omnepupoBaTh TOHATHSAMHU: (GUrypa, TOUKa,
OTPE30K, IpsMas, Jyd, JOMaHas, yroj, MHOTOYTOJIbHHUK,
TPEYroJbHUK, PAaBHOOCAPEHHBIH U  PaBHOCTOPOHHHM
TPEYTrOJIbHUKHU, NPSMOYIOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OWCCEeKTpHCca U BBICOTA TPEYTObHUKA, YETHIPEXYTONHHUK,
napayienorpaMM, pomO, TPSAMOYTOJbHUK, KBajpart,
Tparneuus; OKpy>KHOCTb, KPyT, KacaTeJabHAas; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMHU (PUTYpaMH; YMEHHE periaTh 3a/1a4u,
B TOM YHCJIE W3 MOBCEIHEBHOW XWU3HW, HA HAXOXKJICHUE

ICOMCTPHUUCCKHUX BCIWYMH C IPHMCHCHHUCM HN3YUYCHHBIX




CBOICTB (uryp u (paxkToB

10

YMeHue omnepupoBaTh MOHSATUSMH: PABEHCTBO (Uryp,
PaBEHCTBO TPEYTOJIbHUKOB; napajjieabHOCTh U
HNEPHEHAUKYISAPHOCTh MPSAMBIX, Yrojl MEXAY NpPSIMbIMU,
NEPIEeHIUKYJISAP, HAKIIOHHAs, MPOEeKLHUs, nogooue Quryp,
N0JI00HBIE TPEYrOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO
TOYKM UM TPsIMOM; YMEHHE paclo3HaBaTh pPABEHCTBO,
CUMMETpPUI0O U Tonobue ¢uryp, mnapamuieabHOCTh U

NCPICHAUKYIIPHOCTD MPAMBIX B OKPYKAOIICM MUPC

11

YMeHue ornepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSHHUE,
yron (BeJIMYMHA YIJIa, CHHYC M KOCHUHYC yIJja
TpPEyrojbHUKA), IJIONIA/b; YMEHHE OIEHHBATh pPa3Mepbl
peAMETOB U OOBEKTOB B OKPYXKAKOIIEM MHUpPE; YMEHHUE
OpuUMeHSITh  GOpMyJIbl  MEepUMeTpa W IUIOIIAJIU
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOLIaAU
Kpyra, oObeMa TMPSMOYTOJBHOTO TMapaljIeNeNuIe1a;
YMEHUE MPUMEHSTh MIPU3HAKA PABEHCTBA TPEYTOJIBHUKOB,
TEOpEMY O CYMME€ YIJIOB TpPEYroJibHUKAa, TEOPEMY
[Mudaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS IS

BBIYHCJIEHUS JIUIMH, PACCTOSTHUM, TUIOIIAAECH

12

YMenune nzo0paxarh IIOCKUE GUTYPHI K UX KOMOWHAIIVH,
IPOCTPAHCTBEHHBIE (DUTYpBI OT pPYKH, C TIOMOIIBIO
YepTEKHBIX WHCTPYMEHTOB W JIJIEKTPOHHBIX CPEJICTB IO

TCKCTOBOMY HJIM CUMBOJIBHOMY OIITMCAaHHIO

13

YMeHne onepupoBaTh  MOHATUSAMHU:  OPSIMOYTOJIbHASA
CHCTEMa KOOPAWHAT, KOOPJAMHATHI TOYKH, BEKTOP, CyMMa
BEKTOPOB, NPOMU3BEJACHUE BEKTOpPAa HA YMCIO, CKaJSPHOE
IIPOU3BEJCHUE BEKTOPOB; YMEHHE MCIIOJIb30BATH BEKTOPHI
Y KOOPAMHATHI JUISI MPEACTABICHUS JAHHBIX W PEIICHUS

3a/71a4, B TOM YHUCJE U3 JIPYTUX Y4eOHbIX MPEIMETOB M




peaIbHOM KU3HU

14

YMeHue omnepupoBaTh MOHSATUSMH: CTOJIOMKOBBIE H
KpPYTOBBIE JUarpaMMsl, TaOJIULBI, cpenHee
apumeTniyeckoe, MeauaHa, HauboJbIlee U HauMEHbIlIee
3HA4YEeHMsI, pa3Max YUCIOBOr0 HabOpa; yMEHUE U3BIIEKATb,
UHTEPIPETUPOBATh U TNPeoOpa3oBbIBaTh HH(POPMALHIO,
OpeiCTaBIEeHHYI0 B TabluMUax W Ha JMarpammax,
OTpaXkarollyl0 CBONCTBA U XapaKTEPUCTUKH peajbHBIX
OpoLeccoB M SBICHHWM;  yYMEHHE  pacro3HaBaTh

N3MCHYHMBLIC BCJIMUMHBI B OKPYKAarOICM MUPC

15

YMeHue onepupoBaTh NOHATUAMM: CIyYalHBIA OIBIT
(cmydallHBI  JKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE
(o7IeMeHTapHbId MCXOM) CIIy4ailHOro OmbITa, CilydyailHOe
cOOBITHE, BEPOSTHOCTh COOBITUS; YMEHHE HaXOJIUTh
BEPOSATHOCTU  CIy4alHbIX COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU; YMEHUE
pemarth 3a7a4d METOJOM OpraHM30BaHHOI'O Mepedopa u C
UCIIOIb30BAHUEM  IIpaBUJa  YMHOXKEHMS;,  YMEHHE
OLIEHHUBATh BEPOSTHOCTU pPEaIbHBIX COOBITUI U SIBICHUIA,
IIOHUMATh  pOJIb  INPAKTUYECKU  JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKpY’KaloLleM MHpE U B
KU3HU; 3HAKOMCTBO C MOHSTUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €ro pOJIbI0 B

MAaCCOBBIX SBJICHHUAX

16

YMeHue BBIOHMpaATh MOJAXOMSIINN M3yYCHHBIM METOH IS
pelIeHUs 3a7a4d, MPUBOJIUTH MPUMEPbl MATEMaTHYECKUX
3aKOHOMEPHOCTEM B TIPUPOJI€ U >KU3HU, PACIO3HABATH
MpPOSBJICHUE 3aKOHOB  MAaTEMaTUKAU B  HCKYCCTBE,
OINUCHIBATh  OTHEJbHBIC  BBIJIAIOIIMECS  PE3YJIbTATHI,

IMOJYYCHHBIC B XOAC PAa3BUTHA MATCMATHKHW KAaK HAYKH,




IPUBOAUTE INPHUMEPHl MATEMATUYECKUX OTKPBITUH H HMX

aBTOPOB B OTCYECTBEHHOU U BCEMUPHON UCTOPUHU

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IO MATEMATUKE

Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYUCICHUS

1.1 Harypanbubie u 1ienbie uncna. [Ipu3Haku 1eTuMOCTH LETbIX YUcen

1o OOGBIKHOBEHHBIE M JIECSATUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUYHBIE
' NEePUONYECKUE Tpodu

L3 PanuvonanpHble  4yHCIHA. Apudmernyeckue  omepaiuu c
' palMoHaIbLHBIMU YUCTIAMU

14 JeiicTBuTeNnbHBIE  YHCla.  ApupMETHYECKHE  Olepanud ¢
' JEUCTBUTEIBHBIMH YHCTIAMU

Le [TpuOnuxEHubpie BBIUMCICHUS, MpaBWIA OKPYIJICHUSA, MPUKHUIKA U
' OIICHKA Pe3yJIbTaTa BEIYMCICHUN
2 AnrebpanyecKkre BeIpaKEHUS

2.1 BykBeHHBIE BbIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH )

)5 Crenenp ¢ uenbiM mokazareneM. CTeneHb C palMOHAIBHBIM
' noka3atesnem. CBOICTBa CTENEHU

2.3 MHoOrousneHbl

2.4 AnrebGpandeckas 1pooOb

”E ApudmeTnyeckuii KOpEHb HATypallbHOW cTeneHu. JlecTBus ¢
' apu(PpMETHICCKUMHU KOPHSIMU HATYypPaJTbHOW CTETICHH
3 YpaBHEHUS U HEPABCHCTBA

31 Hensie u  apoOHO-panmoHanbHblie ypaBHeHHs. CuctemMbl U

COBOKYITHOCTH YPaBHEHUM




Hensie u napoOHO-panMiOHANIbHBIE HepaBeHCTBA. CHCTEMBl W

> COBOKYITHOCTH HEPABEHCTB
3.3 Periennie TeKCTOBBIX 3a/1a4
4 YucnoBbie MOCIEI0BATENbHOCTH
4.1 ITocnemoBaTeIbHOCTH, CITIOCOOBI 3aJJaHUS ITOCIIEIOBATEILHOCTEN
45 Apudmerndeckass u TeoMmeTpuueckas mporpeccuu. Dopmyna
' CJIOXHBIX TIPOIIEHTOB
3) OyHKIUU
OyHKIMs, cnocoos! 3ananus Gynkuuu. ['papuk dpynkuun. O6mactb
OTpENEeIICHUS] U MHOXKECTBO 3HadeHWH (yHkruu. Hymm GyHKIwm.
5.1. [TpoMexxyTKH 3HAKOIMOCTOSHCTBA. [IPOMEXKYTKH MOHOTOHHOCTH
dbyHKIIMM. MakcuMymbl 1 MHUHHUMYMBI (pyHkrnuu. Haunbosbiee u
HauMeHbIIIee 3HaueHNe QYyHKIIMU HA TPOMEKYTKE
6 KoopnuHatel Ha psMOMN U TUIOCKOCTH
6.1 Koopnunarnas npsimas
6.2 JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eometpus
7.1 ['eomeTpudeckre GUTypsl 1 KX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyroJibHUKH
7.4 OKpyX HOCTb U KpyT
7.5 N3mepenne reoMeTpuueCcKuX BETUYNH
7.6 BekTopsl Ha MII0CKOCTH
8 BeposTHOCTH M cTaTUCTHKA
8.1 OmnucaTtenpHast CTATUCTHKA
8.2 BepositHOCTD
8.3 KomOunnaropurka




8.4 MHuoxecTBa

8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Mepznsik A.T'., [Tononckuii B.b., SAxkup M.C.; nox penakuueit [Tononbckoro
B.E., Anre6pa, 7 kinacc,O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatenwsckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe o0111ecTBO
"znarenncTBO [IpocBenienue";

2. Mepznsk A.T'., TTonouckuii B.b., SAxkup M.C.; nox penakuueit [Togonbckoro
B.E., Anre6pa, 8 kinacc,0O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatenwckuii ieHTp BEHTAHA-I'PA®"; AxuimonepHoe 00111ecTBO
"UznarenbcTBO [IpocBenienue";

3. Mepzisik A.T'., ITononckuii B.b., SAxup M.C.; nox penakuueit [Togonbckoro
B.E., Anre6pa, 9 knacc,0O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
"Uznatensckuii ieHTp BEHTAHA-I'PA®"; AximonepHoe 00111ecTBO
"U3narenbcTBO [IpocBenienue";

4. A. T'. Mopaxosu4, Anredpa. 8 kiacc: yueOHUK 7151 00111e00pa30BaTeIbHBIX
yapexaenuii / A. I'. Mopakosud. - M.: Muemo3suna, 2020r.

5. A. T'. MopakoBuu, Anredpa. 8 Kiacc: 3aJauHuK J1Jis1 00111e00pa3oBaTeIbHBIX
yapexaeHuil. - M.: Muemosuna, 2020r. 6. A. I'. MopakoBu4, Anredpa. 9 kiacc:

y4eOHHK JIJ1s1 0011e00pa3oBaTesibHbIX yupexaeuuii / A. I'. MopakoBud. - M.:




Muemo3suna, 2020r. 7. A. I'. MopakoBu4, Anredpa. 9 kiacc: 3aJJaqyHuK JJst
o0111e00pa3oBaTeNbHbIX yupexaeHu. - M.: Muaemosuna, 2020r.
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

[.Mepznsik A.T'., Ilononckuii B.b., SAxup M.C.; nox penakuueii [lononsckoro
B.E.,
2. Jupaktuyeckue Matepuaibl, Anredpa, 7 kinacc, OOLIECTBO ¢ OrpaHUYEHHOM
oTBeTcTBeHHOCThIO "M3narenbckuid ieHTp BEHTAHA-I'PA®"; AkiinonepHoe
obmectBo "UzmarennscTBo [Ipocsemnienue"; Mep3nsak A.T'., [lononckuii B.b.,
Axup M.C.; nox penakuueii [lononsckoro B.E.

3, Aunaktudeckue Mmatepuasl, Anredpa, 8 kimacce, OOIIEeCTBO ¢ OrpaHUYCHHON
oTBeTcTBeHHOCThIO "M3narenbckuid ieHTp BEHTAHA-I'PA®"; AkiinonepHoe
obmectBo "UzmarennscTBo [Ipocremnienue"; Mep3msak A.T'., [lononckuii B.b.,
Axup M.C.; nox penakuueii [Togonsckoro B.E.

4. Innaxktrueckue Marepuansl, Anredpa, 9 kimacc, O01IecTBO ¢ OrpaHUYEHHON
oTBeTcTBeHHOCThIO "M3narenbckui neHTp BEHTAHA-I'PA®"; AkiinonepHoe
obmectBo "UzmarenscTBO [IpocBemnienue";

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. www. edu - "Poccuiickoe o0pazoBanue" deepanbHbIi MOPTAIL.

2. www.school.edu - "Poccwuiickuii 0011e00pa3oBaTeNIbHbIN mopTan'.

3. www.school-collection.edu.ru/ Enunas kosutekmus nudpoBbIx

00pa3oBaTeIbHBIX PECYPCOB



4. www.mathvaz.ru - docbe MKOIBLHOTO YUUTENs MaTeMAaTHKH JIOKyMeHTaus,
paboyrie MaTepuabl IS YIUTEIS MATCMATHKH
5. www.it-n.ru"CeTtb TBOpueckux yuurtenei" 6. www.festival.1september.ru

dectuBabL megarornyecKkux uaeH



