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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOAUMO s
NPOAOJIKEeHUsI 00pa30BaHus U B IOBCEIHEBHOM XU3HU. Pa3BuTHe y 00y4arommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamuecKux
abCcTpakiMii, criocobe OTpa’KeHUs MaTeMaTUYECKON HAyKOH SBJICHUN U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHSI
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alalTallii B COBPEMEHHOM HH(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneynmBaeT pa3BUTHE YMEHHUs HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJIBI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca alreOpbl 00eCcIIieYnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHU WCIOJB3YIOT JCAyKTHBHBIC U
MHIYKTUBHBIC PaCCyKICHHs, 0000IICHNe U KOHKPETH3allnio, aOCTparupoBaHue u
aHasmornto.  OOyueHue  anredpe  mpeamnosjaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH O0YYalolUXcs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBIAETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B cTpykrype nporpammel ydeGHOro Kypca «Aisredpa» s OCHOBHOI'O
o011ero o0pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEP/KATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOCHCTBYS €
ApPYTUMHU €ro JuHUsAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
HOPUXOJUTCS JIOTUYECKU PACCYXkJaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4yeOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazenax
MaTeMaTHYECKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBJIAJACHUIO 00yYaIOIIMMHUCS
OCHOB  YHUBEPCAJbHOTO MaTemaThuyeckoro ss3bika. CopaepkareabHOH U
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conmepxxanue nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCs
JIOTHYECKOT0 MBIIIIECHUS, (OPMUPOBAHUIO YMEHUS TOJIB30BAThCS AITOPUTMAMHU, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX JJIsl TIOBCEAHEBHON
KU3HU. PazBuTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 00I1IeMy 00pa30BaHUIo.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jis pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero o0Opa3oBaHusl Y4YeOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbhIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JJIA TOCTPOCHUS MAaTeMaTHYeCKUX MOJIeNel, OINUCaHUS MPOLECCOB U
ABJIICHUNA peandbHOro Mupa. B 3amaum oOydeHust aireOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHUS, HEOO0XOAMMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJIAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cUMBOJIbHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJICHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OITUCaHUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3yuenue marepuaina CrocoOCTBYET Pa3BUTHIO y OOyYaroIIuXcs
YMEHHS UCIIOJIb30BATh Pa3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeJICTaBIEHUI O POJIM MAaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUSA:
«Yucna # BBIUKCICHUS», «ANreOpandeckue BbIpaXEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro Kypca «Anredpa» orpoautcs 306 dyacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heaeno), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

COJAEP XAHME OBYYEHUA
7 KJIIACC

Yucsa v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIC W JICCSATHYHBIC, TIEPEX0] OT OAHON (DOpMBI 3amucH
npobeit k apyroi. IloHsATHE palMoOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHUE,
YIOOPSI0YMBAHNE  pAllMOHATBHBIX 4Hcel. ApudMeTHYeCKHe JIEUCTBHS C
palMOHAILHBIMU 4YKCIaMU. PelieHue 3agad w3 peaibHOM MPAaKTUKHW HAa 4acTH, Ha
TpooOwu.



CreneHb C HaTypaJbHBIM I[IOKa3aTEJNEM: ONpelelieHne, MpeoOpa3oBaHUe
BBIpaKEHU HAa OCHOBE OMPEACIICHUS, 3aNIUCh OOJbIINUX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U IpoOU B BUJIE MPOIEHTOB. Tpu OCHOBHBIC 3aJauu Ha
MPOLCHTHI, PEIICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE HA  MHOXHUTEIH
HATypaJbHBIX YUCEIL.

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

AJireOpanyvecKue BbIPaKeHHU s

[TepemeHHbIE, YUCIOBOE 3HAYCHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTuMBbIe
3HauYeHus nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEX/1Y BEJIMYMHAMU B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeoGpazoBanre OyKBEHHBIX BBIPAKEHHUIM,
TOXXJICCTBEHHO paBHBIC BBIpaOXEHUS, TNpaBUja MpeoOpa3oBaHUs CyMM U
IPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX ClIaracMbiX.

CBoliCTBa CTENEHU C HATYpPaJIbHBIM ITOKA3aTEJIEM.

OpnHounensl U MHOrowieHbl. CteneHb MHOrowieHa. CioXeHue, BEIYUTAHUE,
YMHOK€HUE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHUS: KBaJpar
CyMMBl M KBaapar pa3HocTH. PopMmyna pa3HOCTH KBaJapaToB. PasnoxkeHue
MHOT'OUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IMpaBuja NpeoOpa3oBaHUs ypaBHEHHS,
PaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOE ypaBHEHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUSA, pEIICHUE JUHEWHBIX YypaBHeHUH. CoCTaBlieHME YpaBHEHUW I10
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C MOMOIIbIO YPABHEHHUIA.

JluneitHOe ypaBHEHHE ¢ JBYMs NepeMeHHBIMH U ero rpaduk. Cucrema AByX
JIMHEWHBIX ypPaBHEHUW C JByMs II€pEeMEHHbIMHU. PelnieHue cucreM ypaBHEHHU
CrIocoOOM TOACTaHOBKHU. [IpuMephl perieHus: TEKCTOBBIX 3a7ad C TOMOIIBIO
CHUCTEM YPABHEHUM.

DyHKUUMN

Koopaunnara Touku Ha npsiMmoi. UHCIIOBBIE POMEXKYTKU. PaccTosiHue Mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSAMOM.

[IpssMmoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca U opiHATA
TOYKHM Ha KOOPAWHATHOU TutockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX HOpMYTIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonstue ¢yakuun. [paduk
¢bynkiuu. CoiictBa dyHkiuid. Jluneitnas gynkmus, e€ rpadux. ['padux dyakmm
y = |x|. Tpaduueckoe pemreHne TMHCHHBIX YPaBHCHHN W CHUCTEM JIMHEHHBIX
YPaBHEHHM.



8 KJIACC

Yuciaa 1 BbIYMCICHUS

KBagpatueiii kopenb u3 uwucna. [loHsTue 00 HppanMOHATBHOM YHCIIE.
Jlecatuunble npUOIMKEHNUs] UppallMOHANbHBIX uncesl. CBoiicTBa apudMEeTHUECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIBLHBIC YHUCIIA.

Crenens ¢ nenplM nokasareneM u €€ cporictBa. CTaHIapTHas 3aIliCh YNCIA.

AJire0panvecKue BbIPasKeHU s

KBagpaTHplii  TpEXWwieH, pa3JIOKEHHE  KBAaJpPaTHOTO TPEXWIEHA  HA
MHOKUTEIIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JIeJICHHE anredpanyeckux Apooeil.
PanrionanbHbIe BRIpAXKEHUS M UX MPeOOpa3OBaHMUeE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHenue, Qopmyna KOpHEH KBaJapaTHOIO ypPaBHEHHS.
Teopema Buerta. PelnieHue ypaBHEHUM, CBOASIIUXCA K JUHEHUHBIM U KBAJPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

['paduueckas unaTepripeTanys ypaBHEHUN C IBYyMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs NEpeMEHHbIMH. lIpuMepsl penieHus CcHucTeM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HuciioBele HEpaBEHCTBA M UX CBoMCTBAa. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMN

[lonsitue Qynkmuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAUYCHHM
¢ynkiuu. CriocoObl 3a1anus QyHKIIHA.

I'padpux dbynkuuu. YUrenne cpoiictB ¢yHkuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB GYHKIHA, OTPaXKAIOIINX PeaTbHbIE TMPOIECCHI.

ODYHKIMN, OMHUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOMOPIHOHATHHBIC
3aBUCUMOCTH, X rpaduku. OyHKIUU y = x2, y = x3, y = Vx, y=|x|. T'paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KIIACC
Yuciia v BHIYUCICHUA
PanyonanbHble 4Kclia, UppallOHAIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHbIE 1poOHU. MHOXKECTBO EHCTBUTENIBHBIX YHCEIl, I€UCTBUTEIbHbIE YUCIIA



KaKk OECKOHEUHbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEBHBIX YUCEII U KOOPAUHATHOU MPSIMOU.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTHdYecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TMPOILIECCOB B
OKPYKaIOIIEM MUDPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuika v oueHkKa pe3yabTaToB BHIYMUCICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUMH, CBOSIIIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypasHenue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEIECHEN Pa3IOKEHUEM HAa MHOKHUTENH.

Pemennie npoOHO-panMoHaIbHBIX ypaBHEHHU. PerieHue 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 KOTOpPHIX JHMHEHHOe, a Jpyroe — BTOpod cremneHu. ['paduueckas
UHTEpIIpEeTalys CUCTEMBbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuMHENMHBIX HEPABEHCTB C OJHOM mHepeMeHHOHN. Pemienue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOoW. KBajapaTHele HEpaBEHCTBA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DOyHKUUMA

Ksampatnunas dyukmus, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPUHU MTapadoIIbL.

I'padukn Gpyaximit: y =kx, y=kx + b, y =k/x, y = x3, y =Vx, y = |x| , m ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrPeccHu

[lonsiTHe YMCTIOBOM TMOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopMynon u HopMyIoi n-To YieHa.

Apudmernyeckas W reomeTpuueckas mporpeccuud. Dopmynsl n-TO UWieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX /1 YJICHOB.

N3o00paxenne uieHOB apuPMETUUECKOM M TIE€OMETPUYECKON Mporpeccuit
TOYKAaMH Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIN U 3KCHOHEHIHUATBHBIM POCT.
CI105%KHbBIE€ NPOLICHTHI.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«AnreOpa» XapakTepu3yloTCs:

1) naTpnoTHYeckoe BOCIUTAHME:

OpOSIBICGHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB M POCCHMCKON MaTeMaTHYeCKOW IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00s3aHHOCTEH IrpakJaHWHA U peaju3alliy ero
npaB, TMpEACTaBICHUEM O MATeMAaTHYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacTHE B pEIICHUH MPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIMpaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEH XWU3HU ISl YCICIIHOW MPOdeCcCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3a/Jad, PELICHHWH, pacCyKIEHUH, YMEHHUIO BHUJIETh
MaTeMaTU4eCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUSA:

OpUEHTauuell B JEATEIbHOCTHM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEeUYECKOU
JEeATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MaTEMaTUYECKON KYJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IPOCTEUIIMMU HABBIKAMH HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUM /I pelIeHUs 3a7au
B OOJACTM COXPAHHOCTU OKpYXKaIOIIeW Cpeiabl, IUIAHUPOBAHUS TMOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX TMOCJEACTBUI Ui OKpYXKalolled cpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX POoOIeM U MyTel UX pelieHHUs;

8) aganTanus K M3MEHSIOIMMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

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

HEOOXOJUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
(bopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BbI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NpPUHUMAaeMble PEIICHUs W JAEUCTBHS, (DOPMYyIHUpOBaTH M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

® BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHICCKUX
O0OBEKTOB, TOHSATUN, OTHOUICHWH MEXIY MOHATHSIMH, (HOPMYIHPOBATH
OTIpeJICICHNsI ~ TOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH  MPHU3HAK
KJIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3A;

® BOCHpPUHUMATH, (OPMYTUPOBaTH M  MPEoOpPa3OBBIBATH  CYKICHHUS:
YTBEPUTEIbHBIC W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBIABICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C HCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBbHO HECJOXKHBIE JOKA3aTeIbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATH aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BbHIOMpATh Hauboyiee NOAXOASAMMA ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebLCKNE AEHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyTHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIWBAaTh HCKOMOE W JlaHHOE, (OpPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH [0 CAMOCTOSITEILHO COCTaBIEHHOMY IUIAaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeILHO (hOPMYJIMPOBATH O0OOIIEHHUS M BBIBOJBI IO pe3yJibTaTaM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
MPEOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TmpeacTaBieHus WHGOPMAIMM W WIUTFOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMd, JuarpaMMaMy, HWHOW Tpadukoil u ux
KOMOMWHAIIASIMU;

OIICHWBATh HAAEKHOCTH WH(OOPMAIMU TIO0 KPUTEPHUSAM, MPEIITOKCHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHH:



BOCIIpUHMMATh ©  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
XOJy peIIeHUs 3a]1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, pEIaeMON 3a1a91, BHICKa3bIBATh HUJIEH, HAIICJICHHBIC HA TIOMCK
pEIICHMS, COIMOCTABISITE CBOM CYXKICHUS C CYXKICHUAMH JPYTHX
YYAaCTHUKOB JTHAJIOTa, OOHAPYXUBATh Pa3IMYUe M CXOJCTBO TMO3HWIUMN, B
KOppeKTHOU (hopme hOpMyITHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJICTaBIATh  pe3yibTaThl  pEHICHUS  3a7a4d,  SKCICPHUMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW M
WHAVUBUAYATbHONH paOOThI MPU PEIICHHM YYEOHBIX MAaTEMaTHUYCCKUX
3ajad;

NPUHUMAThH 1IeJIb COBMECTHOM JCATCIIBHOCTH, TUIAHUPOBATh OPTraHU3aIHI0
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JIOrOBapUBATHCA,
o0CyXJ1aTh TIPOIECC U Pe3yJIbTaT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIFOIeH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCyXIeHHS, O0OMeH
MHEHUSIMH, MO3TOBBIE IITYpPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboThl U KOOPJAUHUPOBATH CBOM JIEUCTBHS C APYTMMH YJICHAMU KOMaH/IbI,
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM PELICHUs 3a1aud (WIH €ro
4acTh), BBIOMPATh CIOCOO PEIICHUS C Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCO0AMU CAaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yJibTaTa pEeleHUs] MATEMAaTHYECKOW 3a/1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OLIMOOK, BHIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH IPUYUHBI TOCTHKEHUS WIM HEIOCTUKEHUS LIeJIH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIECHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaloOImMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coyeTass yCTHbIE W THUChbMEHHBIE TPUEMBI, apU(METUUECKUE
NEUCTBUA C pAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAXKCHHUH, MPUMEHSTH pasHOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYCHUN JNPOOHBIX BBIPAKEHUH, COJIEPIKAITUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OfHON (OPMBI 3amMUCU YUCEN K JIpyrou (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JICCATUYHYIO TPOOBH).

CpaBHUBATH U YNOPSIAOUYMBATH PALIMOHAIIBHBIC YKCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY pe3yJibTaTa BBIYUCICHUM, OLICHKY 3HAUCHUN
YUCJIOBBIX BBIpaKEHUW. BBIMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJIbHBIMHU
NOKa3aTESIMU.

[IpuMeHAT,  NpU3HAKK  JACIMMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YHCEI.

Pemath nmpakTUKO-OPUEHTUPOBAHHBIE 33JaYM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIMYMUH, MPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yAbTaThl pELICHUs 3a7a4 ¢ y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyvecKne BbIpa:KeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIMKY, NPUMEHATH
e€ B mpoliecce 0CBOEHUS y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN IpPU 3aJlaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BoinonusATh  mpeoOpa3oBaHUsi  LEJIOrO0  BBIPAXKEHUS B MHOTOWIEH
MIPUBEJICHHEM MOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

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

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHHMS] 3a CKOOKM OOIEero MHOXHUTENS, TPYNIUPOBKU  ClIAraeMbiX,
MpUMEHEeHUS (DOPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[IpuMensTh npeodpa3zoBaHKsi MHOTOYJICHOB JJI PELICHUS PAa3IMYHBIX 3a/1a4
13 MaTEMaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON PAKTUKHU.



Hcnonp3oBaTh CBOWCTBA CTENEHEW € HATypalbHBIMU IIOKA3aTEIIMU U1
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHsS IPAaBUIIA
Iepexoia OT UCXOJAHOTO YPAaBHEHUS K paBHOCUIIBHOMY eMy. IIpoBepsTh, sBIseTCS
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl TNap YHUCEN, SABIAIONIMXCS PEIIeHUEM JHHEHHOro
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpauK JUHEHHOTO ypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, MOJB3YACh T'paUKOM, NPUBOJUTH MPUMEPHI PEIICHHUS
YpaBHEHHS.

Pemiath cucteMsl IByX JIMHEWMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocTaBiiAiTh M pelIaTh JHUHEMHOE YpaBHEHHE WM CHCTEMY JIMHEUHBIX
YpPaBHEHUW MO YCIOBHUK 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJTYyYECHHBIA pE3yJIbTarT.

DOyHKUUA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHUCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKU MO 3aJaHHBIM KOOpAMHATaM,
CTpPOUTH rpaduky TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA WU3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

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

[Tornmate rpadudeckuil cmocod MpeacTaBlIeHHUs W aHamu3a HH(OpMaIuy,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(YOPMALIHNIO U3 IPa(PUKOB pPeaIbHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

K koniy oOydenus B 8 kiacce o0OydarOUIUMCS MOJYYUT CICAYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

Yuca 1 BHIYUCICHUSA

Hcnonp30BaTh HaydanpHbIE NPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX
quCeJl JJIsl CPABHEHUS, OKPYTJIEHUS M BBIYMCIICHU, N300pakaTh NE€HCTBUTEIbHBIE
YyCia TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMeHsATh NOHATHE apUPMETUYECKOTO KBAJIPATHOIO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHHU, HCIOJIb3Yys MPU HEOOXOAMMOCTH KAJIbKYJSATOP, BBIITOJIHATH



npeoOpa3oBaHus BBIPAXKEHUM, COJAEpPKAIUX KBAJApPAaTHbIE KOPHHU, MCHOJb3Ys
CBOMCTBA KOPHEM.

Ncnonw3oBaTh 3anucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JIECSITUYHBIX
npoOeii u creneHelt yucna 10.

AJireOpanydecKue BbIPaKeHH

[IpuMeHSAT, TMOHATHE CTENEHH C IEJbIM TOKa3aTeseM, BBITIOIHATD
npeoOpa3oBaHUs BRIPAKEHUH, COIEPIKAITUX CTEIICHHU C LIEJIBIM MTOKa3aTesIeM.

BbBINOTHATE TOXKJIECTBEHHBIE MPEOOPA30BaHUS PAllMOHATILHBIX BBIpaKECHUU
Ha OCHOBE TPaBUJI JCHCTBUI HAJl MHOTOUYICHAMH U aJIreé0pandecKUMu APOOSIMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEH.

[TpumMensTh peoOdpa3zoBaHUs BRIPAXKCHUM JJIS1 pELISHUs Pa3IMYHBIX 3374 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiate nuHelHbIC, KBaJpaTHbIC YpAaBHEHUS U pallMOHAJbHBIE ypaBHEHWS,
CBOJISINITMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[TpoBOANTE TIpOCTEHIIINE HCCIICIOBAHUSI YPABHEHUNM M CUCTEM YpPaBHCHHH, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHuil (ycTaHABIWBATh, HMEET
Y YpaBHEHUE WIM CUCTEMa YPaBHEHMI pEILICHHs, €CIM UMEET, TO CKOJBbKO, U
nmpouee).

[lepexoanTh OT cIOBECHOW (POPMYIMPOBKH 3amauu K €€ anreOpandeckoit
MOJENH C TIOMOIIBK) COCTaBJICHHS YPABHEHHS WJIM CUCTEMBl YpaBHEHHUI,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJIbTar.

[IpuMeHAT, CBOWCTBA YHWCIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLICHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW W HMX CHUCTEMBI, J1aBaTh
rpauyuecKkyo WIITIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUUMA

[TornmaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS W SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE O00O03HAYCHHUsI), ONPEACNATh 3HauYeHHE (YHKIUHU TIO0 3HAYCHUIO
aprymMeHTa, ONpeAeNsaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku d7aeMEeHTapHBIX QYHKIIUN BUJIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, OnmHChIBaTh CBOICTBA YHCIOBONA
byHKIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kjacce 0OydYarOUIUMCS TOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYMCICHUSA

CpaBHUBATH U YIOPSIOUYMBATH PAllMOHATBLHbBIC U UPPAIlMOHATIbHBIE YHCIIA.



Boinonusate apudmeTnueckue JACHUCTBUS C  PAIMOHAIBHBIMU  YUCIAMU,
coyeras YCTHbIE W [MUCbMEHHBIC NPUEMBI, BBINOJHATh BBIYUCICHUSA C
APPALMOHAIIBHBIMU YHCIIAMH.

Haxomute 3HaveHus CTEnEeHEM C LENbIMU I[IOKa3aTeIsIMU W KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JEUCTBUTENIBHBIE YKCIA, BBINOJHATh NPUKUAKY pPE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemars nuHenHbIE M KBAaJApaTHbIE YPABHEHUS, YPABHEHHUS, CBOIAILIMECS K
HUM, MPOCTEHUIINE APOOHO-PAITMOHATBHBIC YPABHEHUSI.

Pemars cucrtempl IByX JIMHEWHBIX YPAaBHEHUW C JBYMSI NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  alreOpamvdecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBoaUTH NMPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHHUM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux mpeacTaBieHui (ycTaHABIMBATh, UMEET
I YpaBHCHUE WJIM CUCTEMA YPABHEHUW PEIIEHHS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHeliHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEIlIEHHE HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIONIE KBAJAPAaTHOEC HEPABEHCTBO, M300pakaTh pPEIICHHE CHCTEMBI
HEPABCHCTB HA YHCJIOBOW MPSMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUMN

Pacno3naBath (YHKIIMKM HW3YYEHHBIX BHUIOB. [loKa3pIBaTh CXEMaTHYECKU

pPacmoioKeHNE Ha KOOPJAWHATHOM IITOCKOCTH rpadukoB GpyHKIuUi Buaa: y = kx, y
=kx+b y=kix,y=ax2 + bx +c¢,y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crtpouth U M300pakaTh CXEMATHYECKH TpaQUKUA KBaIPATHYHBIX ()YHKIIWM,
OTHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKINI 10 UX Tpadukam.

PacrioznaBaTh kKBagpaTHIHyr0 (QYHKIHIO 1O (GOpMysie, TPUBOIUTH MPUMEPHI
KBQIPATUYHBIX YHKIIHMIA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

Yuc/ioBbIE MOCTEA0BATEIbHOCTH M MPOrPeccuu

Pacno3naBath apudMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU TMpHU
pa3HbIX crlocobax 3aaHusl.



BbINOJNHATE  BBIYKMCIEHHUS C  HWCHOJIB30BaHHEM (OPMYJT N-ro 4jeHa
apu(pMETHUYECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YJIEHOB.
N300paxkaTh wi€HBbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM

IITTOCKOCTH.
Pemats 3aJadu, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33aJ1a4U M3 PeaTbHOU JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOpA, ITUGPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
HaumeHoBaHue pa3aeioB U ndpoBbie
Ne n/nm pasi Koutponbubie IIpakTuueckue (icpp )
TeM NMPOrpaMMbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchl
| Yucna ¥ BRIYUCIICHUS. )5 | bu6anorexa LIOK
PammonannHBIE UncIia https://m.edsoo.ru/7f415b90
bu6anorexa IIOK
2 Aure6 27 1
HTEDPAITHCCIHE BHPHREHI https://m.edsoo.ru/7f415b90
3 VpaBHeHHs 1 HEpaBEHCTBA 20 1 Bubmmorexa LOK
P P https:/m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduxmu. 24 | bubnuoreka [JOK
OyHKIUU https://m.edsoo.ru/7f415b90
but6mmoreka IIOK
5 IT 000 6 1
OBTOPEHHE H ODODIIEHHE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I1O 102 5 0

I[TPOTPAMME




8 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
No 11/ HauMeHoBaHue pa3aesioB u Konrponsmse | Tpaxrusecie (undposbie)
TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
| Yucna ¥ BRIYUCIICHUS. 15 bu6anorexa IIOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
Uwucna v BEIYUCICHUS.
2 CrerneHs ¢ 1EJIBIM 7 bubmmorexa [OK
https://m.edsoo.ru/7f417af8
MoKa3areyiemM
3 AnrebpanuecKkre BbIpaKEHUS. 5 | bubnuoreka [JOK
KBanpartnsiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKre BeIpaKEHUS. 15 | bubnuoreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHHUS 1 HEPABEHCTBA. 15 | bubnmnorexa [IOK
KBanparnusie ypaBHEeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHUS 1 HEPABEHCTBA. 13 bubmmnorexa [IOK
Cucrtembl ypaBHEHU I https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTRBA. 12 | bubmuoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f417af8
8 ®OynHkiunu. OCHOBHBIC TOHSATHS 5 bubmmorexa HOK
https://m.edsoo.ru/7f417af8
9 OyHknuu. YucioBsie 9 bubnunoreka [JOK




GyHKIMN https://m.edsoo.ru/7f417af8
bu6mnorexa [JOK
10 Hosropere 1 ododueHHe 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME
9 KJIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB u (undposbie)
n/n TeM NMPOrpaMMbl Bcero Konrponbisie - Ipaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna v BBIYMCICHUS. 9 bu6anorexa IIOK
JleficTBUTENIBHBIC YHMCTIA https://m.edsoo.ru/7f419d08
YpaBHEHHUS U HEPABEHCTRBA.
2 Y§aBH€HI/I}I C 01[120171 14 1 bubmmorexa OK
. https://m.edsoo.ru/7f419d08
NepeMEHHOM
3 YpaBHEHHUS U HEPABEHCTBA. 14 | bubmmnorexa [IOK
Cucrtembl ypaBHEHU I https://m.edsoo.ru/7{419d08
4 YpaBHEHUS U HEPABEHCTRBA. 16 | bubmuoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
. Oymrumt 16 ! https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEI0BATEIIEHOCTH 15 1 bubmorexa HOK

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




7 [ToBTOpEeHue, 06001IEeHUE, 18 bu6mnorexa [JOK
CHCTEMAaTH3aIlus 3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO HACOB I1O 102

ITPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon
NnpoBepsieMoro
pe3yabTara

IIpoBepsiemble npeaAMeTHbIC Pe3yJbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI POrPpaMMbl OCHOBHOI'O
o0urero od0pa3soBaHus

1

Yucna U BBIYUCIICHUS

1.1

BBIHOJ'IHSITB, Co4ucCTasd YyCTHBIC U TIMCBMCHHBIC HpI/IéMBI,

apI/I(l)MeTI/I‘{eCKI/Ie HeﬁCTBHH C palMOHAJIbBHBIMHU YUCIIAMHU

1.2

Haxonuth 3HaueHUsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTH
pa3HooOpa3Hple  CIOCOOBI ¥ MPUEMBI  BBIYUCIICHUS
3HAYEHUU JPOOHBIX BBIPAKCHUH, coaepKaIumx

OOBIKHOBEHHBIE U JACCATHYHBIC I[pO6I/I

1.3

[TepexonuTh OT OAHON (OPMBI 3aMUCU YHUCEN K APYroi
(mpeoOpa3oBbIBATh JECATUUHYIO IPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B  JIeCATUYHYIO, B YaCTHOCTH, B

OCCKOHEUHYIO JECATHYHYIO APOOB)

1.4

CpaBHUBaATh U YHOPSAAOUYMBATH PAllMOHAJIBLHBIE YUCIA

1.5

OKpyrJsTh yncna

1.6

BBIOTHATE NPUKUIKY U OLIEHKY PE3YyJIbTaTa BHIYUCIICHHM,
OLICHKY 3HAYEHHWH YHCIIOBBIX BBIPAXKCHUN. BBIMOIHATH

HeﬁCTBHH CO CTCIICHAMM C HATYPAJIbHBIMH IIOKAa3aTCIISIMU

1.7

[IpyuMeHATh TNpU3HAKKA JEIUMOCTH, pA3JI0KEHHUE Ha

MHOXHWTCIIN HATYPAJIbHBIX YHCCII

1.8

PemaTp nmpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIC
C  OTHOUIEHHEM  BEJMYMH, MNPONOPUHOHAIBHOCTHIO
BEJINYMH, NPOLIEHTAMH, WHTEPIPETUPOBATH PE3YJIbTATHI
pelIeHusl 3a1ad ¢ y4€TOM OTPAHUYEHHM, CBSI3aHHBIX CO

CBOMCTBaMU pacCMaTpPUBAEMbIX OOBEKTOB




AnreGpanyeckue BbIpaKeHUs

2.1

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

yueOHOro MaTepuasa

2.2

Haxonute 3HaueHuss OYKBEHHBIX BbIpRXKEHHH MpH

3aJlaHHbIX 3HAUYCHUAX IICPCMCHHBIX

2.3

BoimoaHsaTh Hpeo6pa30BaHI/151 HCJIOTO0  BBIPAKCHUA B
MHOT'O4JICH IMPUBCACHUCM HOI[O6HBIX cJaracManIXx,

PacCKpbBITHEM CKOOOK

2.4

BoimoaHsaTh YMHOKXCHHC OJHOYWICHA Ha MHOTI'OYICH U
MHOI'OYJICHA HAa MHOI'OYWJICH, IIPUMCHATH q)OpMyJ'IBI

KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTU

2.5

OcCyHIeCTBISATh Pa3IOKEHNE MHOTOUJIEHOB HA MHOXHUTEITU
C TIOMOIUIbIO BBIHECEHHUS 32 CKOOKH OOIIEro MHOXHUTEI,
IPYNIUPOBKH  CllaraeéMblX,  TNpPUMEHEeHus  hopmyn

COKpaI[IéHHOFO YMHOKCHHA

2.6

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

Y3 PEaIbHOM MPAKTUKU

2.7

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATypAIbHBIMU

MOKAa3aTeIsIMU ISl IPeoOpa3oBaHus BhIPaKEHUN

YpaBHEHHS U HEPABEHCTBA

3.1

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

KOPHEM ypaBHECHUSA

3.2

[lpumensty Tpaduueckue METONBI TPH  PEIICHUU

JIMHEVHBIX YPABHEHUHN U UX CUCTEM

3.3

[Togbupats npuMepsl ap Yuce, SABISIOIUXCS PEeIICHHEM




JIMHEMHOTO YpaBHCHUA C IBYMs IICPEMCHHBIMHU

3.4

Ctpouth B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEWHOTO
YPaBHEHHMS C ABYMS IEPEMEHHBIMU; TOJIBb3YyACh IpadUKOM,

IPUBOAUTH ITPUMEPHI PELICHUS YPaBHEHUS

3.5

Pemate cucTeMbl IByX JIMHEHWHBIX YPaBHEHUH C JBYMs

INEpEMCHHLIMHA, B TOM YHUCJIC rpaq)nqecxn

3.6

CocTaBisTh U pelIaTh JUHEWHOE YPAaBHEHUE WU CUCTEMY
JIMHEUHBIX YPaBHEHUU o YCIIOBUIO 3a7a4H,
VHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4yu

HOHY‘ICHHBIP'I pe3yibTaT

Koopnunate! u rpapuku. OyHKuuu

4.1

N306paxkath Ha  KOOpPAMHATHOW  MPSMOW  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

Crtpoutsb rpaduku nuHedHbIX QyHKIHMH. CTpoUTh rpaduk

dyHKIMH y = [X]

4.4

OmnucplBaTh ¢ MOMOIIbIO  (YHKIIUHA  W3BECTHBHIC
3aBUCHUMOCTH MEXYy BEJIWYMHAMHU: CKOPOCThb, BpEMS,
paccrosHue, LICHY, KOJIMYECTBO, CTOMMOCTD,

IPOU3BOIUTEIHLHOCTD, BpeMsl, 00HEM paOOThI

4.5

HaxoauTs 3HaueHne GyHKIUU 110 3HAYEHUIO €€ apryMeHTa

4.6

[Torumare rpadudeckuii crmocod TPEACTaBICHHUS |
aHanu3a WHQOpPMAIMK, W3BIEKATh U HHTEPIPETHPOBATH
uHboOpMaIMi0 H3 TPadUKOB peaTbHBIX MPOIECCOB U

3aBUCUMOCTEN




8 KJIACC

Kon
npoBepsieMoro
pe3yabTara

IIpoBepsiemblie npeaAMeTHbIC Pe3YJbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMbl OCHOBHOI'0
o0urero odpa3soBaHus

1

Yucna v BEIYUCIICHUS

1.1

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

TOYKaMH Ha KOOPAMHATHOW NIPSAMOU

1.2

[IpumensTs moOHSATHE apUPMETHYECKOTO KBaJIPaTHOTO
KOpHSI, HaXOJWTh KBaJpaTHbIC KOPHHU, HCIOJB3ysl MpHU
HEO0OXOIMMOCTH KIBKYJIATOP, BBITIOJTHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COACPKAIMMX KBaApaTHBIC

KOPHH, UCTIONB3Ys CBONCTBA KOPHEH

1.3

Hcnonp30oBaTh 3amMcd OOJBIIMX W MaJbIX YHCEI C

MIOMOIIIBIO IECATHYHBIX ApoOei 1 creneneit uncna 10

AnrebpandecKkre BhIpaKEHUS

2.1

[IprMeHATP TOHATHE CTENEHU C LEJbIM I10Ka3aTeleM,
BBITIONHATh TMPe0oOpa3OBaHMs BBIPAKEHUN, COACPIKAITUX

CTCIICHHU C LCJIBIM ITOKAa3aTCICM

2.2

BpinmonHATH TOXJECCTBECHHBIC npeoOpa3oBaHus
palMOHAIBHBIX BBIPAXKEHUN HAa OCHOBE NPAaBHWJI ACHCTBUU

HaJl MHOTOYWICHAMH M aJIreOpandeCcKUMH APOOSIMH

2.3

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA MHOXUTEIU

2.4

[TpumensTs TpeoOpa3oBaHUs BBIPAKCHUN ISl PEUICHUS
pa3IMYHBIX 3a7a4 U3 MAaTEMAaTHUKH, CMEXHBIX MPEAMETOB,

W3 peajbHOM MPAKTUKU

YpaBHEHHS 1 HEPABEHCTBA

3.1

Pemate  nuHEWHBIE,  KBaJpaTHbIE  ypaBHEHUS WU




palluOHAJIBHBIC YPAaBHCHHA, CBOAAIIMUCCA K HUM, CUCTCMbI

JBYX YPABHEHUU C IBYMS IIEPEMEHHBIMU

3.2

IIpoBoauTE NPOCTEHINNE WCCICAOBAHUSA YPAaBHEHUU W
CHCTEM YpaBHEHHUHW, B TOM YHUCJIE C IPUMEHEHHUEM
rpaduyueckux MpeacTaBlieHuid (ycTaHaBIWBaTh, UMEET JIU
YpPaBHEHUE WJIM CHUCTEMa YpPaBHEHHUU pELICHUs, €CIIU

UMEET, TO CKOJIbKO, U MPOUee)

3.3

[lepexoanTh OT CIOBECHOM (DOPMYIHMPOBKM 3aJauu K €€
anreOpanyecko MOJETUd C TIOMOUIBIO COCTaBJIEHUS
yYpaBHEHUS WU CUCTEMbl YpaBHEHUH, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJlaud TOJyYEHHBIN

pe3ynbTar

3.4

[IpuMeHsATH,  CBOWMCTBA  YHCJIOBBIX HEPABEHCTB  JJIs
CpaBHEHUS, OIEHKH, pPEIIaTh JIMHEWHbIE HEPAaBEHCTBA C
OJIHOM TIEPEMEHHOM U UX CHUCTEMBI, 1aBaTh rpapuUECcKyIO
WUTIOCTPAILIMI0O  MHOXECTBAa  PEIIEHHWNA  HEpaBEHCTBA,

CUCTCMBbI HCPABCHCTB

OyHKINU

4.1

[TonumaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIC MTOHSATHUS U
S3bIK  (TEpMHHBI,  CHMBOJIMUYECKHE  OOO3HAYCHHS),
OTIpeIeNIsITh 3HaUeHUEe (PYHKIIMHU 10 3HAYCHHUIO apryMEHTa,

OTIpeIeISITh CBOMCTBA QYHKIIUU 110 €€ TpaduKy

4.2

Ctpoutsb rpaduku dJIeMEHTaApHBIX QYHKITUN BUA!
y=k/x

y=k/x
, y =x3, y = X}, y = [X|, onuchIBaTh CBOWMCTBa YHCIOBOM

bynkIMu 10 €€ rpaduKy




9 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSA
NMPOBEPSIEMOro OCHOBHOI1 00pa3oBaTe/ibHO NPOrPaMMbl OCHOBHOT' O
pe3yJbTara o0urero odpa3soBaHus
1 Yucna v BeIYUCIICHUSA
- CpaBHUBaTh M  yHOPSAOYMBATH  pPAlMOHAIBHBIE U
. VMppalvoOHAJIbHBIE YUCIa
BoinonHATH apudMeTHIeCKre NEUCTBUSA C
- pallMOHAJIBHBIMM ~ YKCJIaMH,  COYeTass  yCTHbIE W
. MUCbMEHHBIE MNPUEMBI, BBINOJHITHL BBIUUCICHUA C
MppalMOHAILHBIMU YHCIIAMU
13 Haxonuth 3HaueHMs CTENEHEHN C LEJBIMU MOKa3aTeIsIMU U
. KOpHEH, BBIYUCIISTh 3HAUEHUST YUCIIOBBIX BBIPAKEHUI
OKpyrJisiTh  JIEWCTBUTEIBHBIE  YHWCIA,  BBINOJHATH
1.4 NPUKUJIKY pe3yJibTaTa BBIYUCICHUM, OLEHKY YHCIOBBIX
BBIPAXKECHU U
2 YpaBHEHUS U HEPABEHCTBA
Pewiats nuHeliHbIE U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS,
2.1 CBOJSIIIECS K HUM, MPOCTEHUIIINE APOOHO-paAIlMOHATBHBIE
ypaBHEHUS
PemaTte cucTeMbl IByX JIMHEWHBIX YPaBHEHHH C JIBYMS
2.2 IIEPEMEHHBIMU U CUCTEMBI JBYX YpPaBHECHUH, B KOTOPBIX
OJIHO YPaBHEHHE HE ABJISACTCS JTUHEUHBIM
Pemiath TekcTOBBIE 3a/laun anreOpanyeckuM CrocoOOM ¢
2.3 IIOMOILIBID COCTABJICHHUS YPABHEHHS WA CHUCTEMBI JBYX
YPaBHEHUU C IBYMs NEPEMEHHBIMU
2.4 [IpoBoaHUTE NPOCTEHIINE WCCIACAOBAHUS YPAaBHEHUW H




CUCTEM YpaBHEHUM, B TOM UYHCIE€ C NPUMEHEHHUEM
rpaduuecKux npeAcTaBiIeHU (HanpuMep, yCTaHaBINBATh,
UMEET JIN YPABHEHHE WM CHCTEMA YPAaBHEHUU PEILICHHS,

€CJIM UMEET, TO CKOJIBKO)

2.5

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

CHUMBOIJIOB

2.6

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

HpSIMOﬁ, 3aIlUChIBATh PCHICHUC C ITIOMOIIBIO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPpH PCIICHUN PaA3JIINYHBIX

3aja4

OyHKINU

3.1

Pacno3naBath (yHKIIMHM M3ydeHHBIX BUIOB. [loka3biBaTh
CXeMaTHYECKH  PACIOJIOKEHHEe  Ha  KOOPJAMHATHOM
I0CKOCTH TpadukoB GyHKIud Buga: y=kx, y=kx+b,
y=k/x, y=ax’tbx+c, B 3aBUCUMOCTH OT 3HAuYCHUH

K02 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH

3.2

[Toka3bIBaTh CXEMaTHYECKH PaCIOIOKEHUE Ha
KOOPJIMHATHOM TJIOCKOCTH T'papuKOB (GYHKIMA BUIA y =

VX, y = [X| 1 onuchIBaTh CBOMCTBA (HYHKIIHIA

3.3

Crpouth ® wu300pakarhb CXeMaTHYECKH Tpaduku
KBaJIpPATUYHBIX byHKIHIA, OIMCBIBATH CBOKMCTBA

KBaJIPAaTUIHBIX QYHKITAN TTO0 UX Tpadukam

3.4

Pacno3naBath KkBajgpaTHuHyr0 (QyHKUHIO 1O (QopmyIe,

OPUBOAUTL MPUMEPbl  KBaJpaTUUYHBIX (QYHKIUH U3




peasibHOM KU3HU, (PU3UKU, TEOMETPUHU

4 Apudmernyeckas U reoMeTpUYECcKas Mporpeccun
L1 Pacno3naBath apudMeTHUECKYI0 U TE€OMETPUUYECKYIO
. MPOTPECCUU TPHU PA3HBIX CIIOCO0AX 3aJaHUS
BrINoOaHATH BEIYUCICHUS ¢ UCTIOJIB30BaHUEM (POPMYIT n-TO
4.2 yjieHa apuPpMEeTUUecKO M reoMeTPUUYECKOM MPOTpeccHid,
CYMMBbI MIEPBBIX N YJICHOB
43 N3o0paxaTh 4jeHBl MOCIEIOBATEILHOCTH TOYKaMH Ha
. KOOPAWHATHOM MJIOCKOCTH
Pematn 3aJ1a4u, CBSI3aHHBIC c YHUCJIOBBIMU
44 MOCJIEI0OBATEIILHOCTSAMU, B TOM UMCJIE 3a/1a4M U3 peaibHOM

KU3HHU (C HNCITIOJIB3OBAHHUCM KaJIBKYJIATOPA, III/I(i)pOBBIX

TEXHOJIOTHH)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kona IIpoBepsieMbIid 3JIEMEHT CONEPKAHUS
1 Yuciia v BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIC U JIECATUYHBIC, TIEPEXO/ OT OJHON (POPMBI
1.1 3amucu ApoOeit k gapyroil. IloHsTHe panuMoOHAIBHOTO YHCIA,
3aIliCh, CPAaBHEHUE, YIIOPSAA0YMBAHUE PALIMOHATIBHBIX YUCEIT
- ApudmeTrnyeckue JEHCTBUS C  pallMOHAJIBHBIMA  YHCIAMHU.
' Pemenue 3amay n3 peaibHON MPAKTUKHA HA YaCTH, HA APOOH
Crenenb ¢  HaTypaJbHbIM  I[IOKa3aTelieM:  ONpEJeNICHHUE,
1.3 npeoOpa3oBaHUE BBIPAKEHUNW HA OCHOBE OIPEICIICHUS, 3aMHCh
OOJIBIIINX YHCEN
1.4 [IponieHThI, 3anuch MPOLEHTOB B BHUJAE IPOoOM U JIpoOU B BUIE




ITPOLCHTOB. TpI/I OCHOBHBIC 3a/1a4M Ha IMPOLCHTHI, PCHICHUEC 3aaa4

U3 peajbHOM NPAKTUKU

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH, Pa3JI0OKCHUC HAa MHOKUTCINU

= HATypaJIbHBIX YUCEI

L6 PeanbHble 3aBUCHUMOCTH, B TOM 4YHCJIE NpsiMas U oOOpaTHas
. IPOMOPLUOHATIBHOCTH
2 AnreGpanydeckue BbIpayKeHUs

)1 [lepemeHHbIC, YHCIIOBOE 3HAUEHUE BBIPAXKEHUS C TMEPEMEHHOM.
' JlomycTrMbIe 3HaUEHUS TIEPEMEHHBIX

55 [IpencraBnenne 3aBUCUMOCTH MEXJY BEJIMYMHAMHU B BHUJE
. dbopmyibl. Beruncnenus no gpopmynam

53 [IpeobpazoBaHre OYKBEHHBIX BBIPAKECHUH, TOKICCTBEHHO PaBHBIE
' BBIPKCHUS

2.4 CBolicTBa CTENEHU C HATYPAIBHBIM MOKa3aTeIeM

5 s OnHowieHsl 1 MHoOrowieHbl. CteneHbp MHorouseHa. ClokeHHe,
' BBIYMTAHUE, YMHOKEHUE MHOTOUYJIEHOB

@opMyJibl COKPAIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbI U KBaApaT
2.6 pazHoctu. @opmyia  pa3HOCTH  KBajpaToB.  PaznoxkeHue
MHOT'OYJIEHOB Ha MHOKUTEIN

3 YpaBHeHUs

11 VYpaBHEeHUE, KOPEHb YpaBHEHHWA, TMpaBWwiIa MNpeoOpa3oBaHU
' ypaBHEHUS, PABHOCWJIBHOCTh YPaBHEHUN

39 JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOpPHEH
' JIMHEVUHOTO YPAaBHEHUSI, PEIIEHNE JINHENHBIX YPABHECHUI

33 CocTaBieHre YypaBHEHMH 1O YCJIOBHIO 3ajaud. PeleHue
' TEKCTOBBIX 3a/1a4 C MOMOILBIO YPaBHEHUI

3.4 JIuneliHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U €T0 Ipapuk

3.5 Cucrema IByX JMHEWHBIX YpPaBHEHUW C JBYMs IEPEMEHHBIMM.

Pemienne cucrem ypaBHeHHI cniocoOoM mojacTaHoBKU. [Ipumepsi




pEeIICHUS TCKCTOBBIX 3a/la4 C ITIOMOINBIO CUCTEM ypaBHeHI/If/'I

4 Koopnunate! u rpapuku. OyHkuuu

4.1 Koopaunara Touky Ha npsMon

19 YucnoBble npomMexyTku. PaccrosHue Mexay IByMS TOYKamMu
. KOOPAMHATHOU IIPAMOU

43 [IpsimoyroisibHasg cuctema KoopauHat, ocu Ox u Oy. Abcuucca u
' OpJIMHATa TOYKU Ha KOOPJIMHATHOM MJIOCKOCTU

44 [Tpumepsl rpadukoB, 3agaHHbIX (opMynamu. Urenue rpaduxon
' peanbHbIX 3aBUCUMOCTEN

4.5 [Honsitue pynkuuu. ['paduk dynkuun. CroiicTBa GyHKIIUN

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

47 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHUCTEM
. JIMHEVHBIX YPaBHEHUIN

8 KITACC
Kona IIpoBepsieMbIi 3JIEMEHT CONEPKAHUS

| Hucna v BEIYUCIIEHUS

. KsampaTtHeiii kopenb u3 uucina. [loHatre 00 uppanroHAIBHOM
' gucie. JlecaTnynbie MpUOIMKEHUS UPPALMOHATBHBIX YHCEIT

CpoiictBa apu(MeTHUECKHX KBAAPATHBIX KOpHEH U  UX
1.2 OPUMEHEHHE K MpPeoOpa30BaHUIO UKCIOBBIX BBIPAKECHUN H
BBIYMCIICHUSIM. Jl€MCTBUTEIbHBIC YHUCIIA

13 CreneHp ¢ I1eJbIM TOKa3aTesneM M e€ cBoicTBa. CTaHaapTHas
' 3aMKCh Yuciaa
2 AnreGpandeckue BhIpaKEHUS

)1 KBaapatHblil TpEXuiieH, pa3ioXKeHUEe KBaJpPaTHOIO TPEXUIECHA Ha
. MHOKHUTEIN

2.2 AnreOpanueckasi 1poOb. OCHOBHOE CBOWCTBO aire0pandyeckoit




apodu

CnoxeHue, BbIUUTAHUE, YMHOXXEHUE, NEJCHUE anreOpanyecKux

2.3
npobei
2.4 PanonanbHbie BEIpaXKEHHS U UX TPeoOpa3oBaHue
3 YpaBHEHMS U HEPABEHCTBA
1 KBagpatHoe ypaBHeHue, ¢opMyna KOpHEH  KBaapaTHOIO
' ypaBHeHus. Teopema Buera
3.2 Pemiennie ypaBHeHUH, CBOJSAIINUXCS K JIMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiimue ApoOHO-palMOHATIbHBIE YPABHEHHUS
I'paduueckas unTepnperanusi ypaBHEHUH C JBYMs NIEPEMEHHBIMH
24 U CHUCTEM JIMHEWHBIX YpaBHEHMM C JBYMS TI€PEMEHHBIMH.
' [Ipumepbl perieHUss CUCTEM HEIWHEWHBIX YPaBHEHUH C JBYyMS
NepeMEHHBIMH
3.5 Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHCcTBO ¢ 0J1HOM TTIEpEMEHHOU
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOU
4 DOyHKIUU
[Tonsitue dyukmauu. OOmacTh ONpeAeNeHus] W MHOXKECTBO
4.1
3HaueHu Gyukun. CrocoOsl 3aaHust GyHKIUN
4.2 I'padux dbynkiuu. Yrenne cBoUCTB PyHKINH 10 €€ rpaduKy
43 [Tpumeps! rpad@ukoB QPyHKIHIM, OTpaKaIOIMIUX PeaTbHbIC
' IPOLIECCHI
44 OyHKINH, OMUCHIBAIOIIIHE IpSIMYIO U o0OpaTHyO
' MPOMOPIMOHATILHBIE 3aBUCUMOCTH, X IpadUuKu
4.5 OyHKIWMU y =x7, y = x’




4.6

Oynkuuu y = Lx, y = |x|

4.7 I'padpuueckoe perieHre ypaBHEHUN U CUCTEM ypaBHEHHIM
9 KITIACC
Kon IIpoBepsieMbI# 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYUCIIEHUS
1 PaionanpHple  uKcna, HWppalMOHAIbHBIE YHUCIA, KOHEYHBIE U
' OECKOHEUHBIE JIECATUUHBIC IPOOH
MHOX€ECTBO JEHUCTBUTEIIBLHBIX YUCEN, JIEMCTBUTEIBHBIC YHUCIA Kak
- OeCKOHEYHbIE  JecsATHYHble JApoOu. B3auMHO  oOJHO3HauYHOE
' COOTBETCTBUE MEXJIY MHOXKECTBOM JACHCTBUTEIbHBIX 4YHCENI U
KOOpAMHATHOM nipsiMoil. CpaBHEHHE AEHCTBUTEIBHBIX YUCEN
1.3 Apudmernyeckue 1eHCTBUS C IEHCTBUTEILHBIMU YUCIAMU
N3smepenus, npuOIMKeHus, OIEHKU. Pa3Mmepbl  0OBEKTOB
OKPYKAIOUIEr0 MHPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOIIEM
1.4 MHUpE. [TpubmmwkéaHOe  3HAYCHUE BEJIMYUHBI, TOYHOCTh
npubmmwkenus.  Oxpyriaenue umcen. [lpukugka © OleHKa
pPE3yIAbTATOB BHIUYUCICHUM
2 YpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHHUSI C OAHOM ITIEPEMEHHOU
5 JluneiiHoe ypaBHeHue. PenieHune ypaBHEHUH, CBOISIIUMXCA K
' JIMHEUHBIM
53 KBanparnoe ypaBHeHue. PemieHue ypaBHEHHM, CBOISIIIUXCA K
' KBaJAPaTHBIM
4 bukBanpatHoe ypaBHeHue. [IpuMepsl pemieHuss ypaBHEHUNA TPEThEN
' Y YETBEPTOM CTEIMECHEN PA3JIOKCHUEM HAa MHOKUTEIIN
2.5 Peuiennie npoOHO-paliMOHANIBHBIX YPaBHEHUM
2.6 Cucrtembl ypaBHEHU




2.7 VYpaBHeHUE C IBYMsI IEPEMEHHBIMU U €0 Tpadux

” 3 Pemienue cucreM AByX JIMHEWHBIX YpPaBHEHUH C  JByMs
. epeMEHHBIMH

0 Pemenue cucrem IByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEUHOE, a
. IpYyroe — BTOPOU CTENIEHU

510 I'paduueckas wuHTEpHpeTalMsi CHCTEMbl YpPaBHEHMH C JABYMs
. nepeMeHHbIMU

2.11 Perienne TeKCTOBBIX 3a/1au anredpandyeckuM Crocooom

2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemienne TMHENHBIX HEPABEHCTB C OAHOM ITIEPEMEHHOU

2.14 Pemenue cucreM JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU

2.15 KBanparnusle HEpaBeHCTBa

516 I'paduueckas uHTEpHIpETAIS HEPABEHCTB M CUCTEM HEPABEHCTB C
' IBYMSI IEPEMEHHBIMU
3 DOyHKIUU

1 Keampatuunas ¢yukaus, e€ rpaduk u cBoiictBa. Ilapaborna,
' KOOPJMHATHI BEPIIUHBI MTApa0O0IIbl, OCh CHMMETPHUH MapadoIIbl

3.2 I'paduku byakumit y=kx, y=kx+b 1 ux cBOHCTBa

3.3 I'paduxu bynxuuii y=k/x, y = x° 1 Ux cBoMCTBa

34 I'paduku dhyHKINI , ¥ UX CBOHCTBA
4 YuciioBble NOCAEA0BATEIBHOCTH

Onpenenenue u CIIOCOOBI 3a7aHus YUCTIOBBIX
4.1 IIOCJIEI0OBATEIILHOCTEMN. 3ananue IIOCJIEI0BATEIIBHOCTH
PEKyppeHTHOI popmysioii u GopMyIioil n-ro uieHa

40 Apudmernyeckas nporpeccus. DopMyIibl n-ro YJeHa
' apu(MeTnyecKol MpOrpeccuu, CyMMBI MIEPBBIX 7 YICHOB

13 I'eomeTrpuueckas MIPOTPECCHUSL. DopMyJIbI n-ro YJICHa
. r€OMETPUYECKOIN MPOrpeCCUU, CyMMBI IIEPBBIX 1 YICHOB

4.4 N300paxkeHne WIEHOB apU(METHYECKOM U T'€OMETPUYECKOMN




IPOrPECCUM TOUKAMU HA KOOPAMHATHOW IUIOCKOCTHU. JIMHEWHBIA U

JKCIIOHEHIIMAIbHBIA POCT

4.5 Ci1oHBIE IPOLIEHTHI

MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

IIpoBepsiemblie TpeOOBaHMS K MPeAMETHBIM

Kon

pe3yJibTaTaM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbLHOI
NnpoBepsieMoro

NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHUs HA
TpeOOBaAHUA

ocaose PI'OC

YMeHue  omnepupoBaTh  MOHSTHUSMH:  MHOYECTBO,
MOJIMHOXKECTBO, ONEpaIlid HaJ MHOXXECTBAaMH; YMEHHE
OnepupoBaTh MOHATUSMU: rpad, CBI3HBIN Tpad, nepeso,
1 UKJ, TPUMEHITh WX TMpPU PEIIeHUH 3a7a4; YMEHHE
UCIIOJIb30BaTh Tpaduueckoe MpeaCTaBIeHUEe MHOXKECTB
JUISL OTIMCAHMUSl PEaNbHBIX IPOILIECCOB M SBJICHUN, MpHU

pElIeHUH 3a7a4 U3 IPYTUX YYECOHBIX MPEIMETOB

YMeHne  onepupoBarTh  IMOHATUSMHU:  ONPEACIICHUE,
aKcuoMa, TeopeMa, JI0Ka3aTeJIbCTBO; YMEHHE
2 pacmno3HaBaThb WCTUHHBIE W JIOKHBIC BBICKA3bIBAHUS,
IPUBOJIUTh 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 yucia, OOBIKHOBEHHass NpoOb W JeCATUYHAS JIpoOb,
CTaHJApPTHBIM  BUJ  YHUCIA, palUOHAIBHOE  YHUCIIO,
UPPALMOHAIIBHOE YHUCIIO, apu(PMETUUYECKUU KBaJpaTHBIN

KOPCHb, YMCHHUC BBIIIOJHATH HGIZCTBH?I C 4YucjiaMy,




CpPaBHUBATH U YIIOPALOYMBATDH YNCIIA, [IPEACTABIIATH YUCIIA
Ha KOOPAUHATHOW MPSAMOM, OKPYIJIATH YUCIA; YMEHHUE

ACJIaTb HPUKHUAKY U OLICHKY pE3yJibTaTa BBIYMCJIICHUU

YMeHue onepupoBaTh IOHATHSAMU: CTENEHb C LEIbIM
nokasareneM, apu(METHUYECKH KBaJApaTHBIA KOPEHb,
MHOTOWIeH,  anreOpaumyeckas  JIpoOb,  TOXAECTBO;
3HAKOMCTBO C KOpPHEM HaTypajbHOW cTeneHu Ooblie
eMHMIIBI; YMEHHE BBIMOJHATH PAacu€Thl Mo (opmynam,
npeoOpazoBaHUs LENIbIX, ApOOHO-pallMOHATBHBIX
BBIDA)KEHUN M BBIPAXKEHUW C KOPHSIMH, Pa3I0KEHUE
MHOTOYJIEHAa HA MHOXHUTEIHM, B TOM 4YHUCJIE C
UCIIOJIb30BaHUEM  (QOpMyNn  pa3HOCTH  KBaJpaToB H

KBaJlpaTa CyMMBI U pa3HOCTHU

YMeHne onepupoBaTh MOHATUSMH: YHCIOBOE PABEHCTBO,
YpaBHEHHUE C OAHOUN MEPEMEHHOM, YUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C MEPEMEHHOI; YMEHHE pellaTh JUHEWHbBIE U
KBaJpaTHbBIC YpaBHEHUS, IpOOHO-palMOHANIbHbBIE
YpaBHEHUsI C OJHOM TIEPEMEHHOM, CHUCTEMBI JBYX
JIMHEWHBIX YpPABHCHUMW, JIMHEWHBIE HEPABEHCTBA M MX
CUCTEMBI,  KBaJpaTHble W  JPOOHO-palMOHATbHBIC
HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHUCIIE IPHU
pELICHUM 3a/1a4 U3 JPYyTuX MPEeIMETOB M MPAKTHYECKHX
3a7]a4; YMEHHUE HCIIOJIb30BATh KOOPAWHATHYIO IPSAMYIO W
KOOPJAMHATHYIO IUIOCKOCTh JJISI M300pa)KeHUSl pPEIICHUI

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh NOHATHSAMU: (YHKIHSA, Tpaduk
byHKIHH, HYJIH byHKIIHIH, MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHusi, yObIBaHHUS,
HauOoJblllee U HAaUMEHbIIIee 3HaueHUsI () YHKIUU;, YMEHUE

OIICPHUPOBATH IMOHATHUAMU: IIPAMAA IIPOIIOPHHUMOHAJIBbHOCTD,




AuHeiHas (yHKUMS, KBagpaTHUuHas (QyHKUUSA, oOpaTHas
MPOMOPIMOHATILHOCTh, TMapaboyia, rurnepoosia; yMEHHE
cTpouTh rpaduku (QpyHKIUH, UCTIONB30BaTh I'papuku aJs
OINpEJIEIeHHUs] CBOWCTB IMPOLIECCOB M 3aBUCHUMOCTEH, IS
pemieHus 3ajad M3 JAPYrHMX Y4YeOHBIX MPEIMETOB U
peanbHOM JKHU3HM; YMEHHE BbIpaXaTb (popMynamu

3daBUCUMOCTH MCIKAY BCIIMYNHAMU

YMmenue OIICPUPOBATH NMOHATHUAMU. IOCIICAOBATCIIbBHOCTD,
apI/I(l)MeTI/I‘{eCKaH U TCOMCTpHUYICCKAA IMPOTPeCCUr, YMCHHC
HCIIOJb30BaTh CBOMCTBA HOCHCHOB&TCHBHOCTCﬁ, (I)OpMy.]IBI
CYMMBI U O6III€FO YICHA ITpU pCUICHUH 3a/1a4, B TOM YHCJIC

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

YMeHue pemarh 3aa4u pa3HbIX TUIIOB (B TOM YHUCJE Ha
IOPOLEHTHI, JOJMUM U YacTH, [BIXKEHHE, pPa0OTy, ILEHY
TOBAPOB U CTOMMOCTH MOKYIIOK U YCJIYyT, HAJIOTHU, 3a1a4u
U3 O00JacTH yOpaBJICHHsS JUYHBIMAU M CEMEWHBIMU
dbuHaHCaAMN); YMEHUE COCTaBJISITh BBIPAKCHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3a]1a4H,
UCCIIEIOBAaTh  IOJIyYEHHOE pEIIEHWE U OLEHUBATh

IPaBAONOA00HOCTH MOTYUYEHHBIX PE3YIbTaTOB

YMeHue omnepupoBaTh TOHATHSAMHU: (GUrypa, TOUKa,
OTPE30K, IpsMas, Jy4d, JOMaHas, yroj, MHOTIOYTOJIbHHUK,
TPEYrOoJbHUK, PAaBHOOCJAPEHHBIH W  PaBHOCTOPOHHHM
TPEYTrOJIbHUKHU, NPSAMOYIOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OHCCEeKTpHCca U BBICOTA TPEYTObHUKA, YETHIPEXYTONHHUK,
napayienorpaMM, pomO, TPSAMOYTOJbHUK, KBajpart,
Tpareuus; OKpyKHOCTb, KPyT, KacaTeJabHAas; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMHU (PUTYpaMH; YMEHHE periaTh 3a/1a4u,
B TOM YHCJIE W3 MOBCEIHEBHOW XWU3HU, HA HAXOXKJICHUE

ICOMCTPHUUCCKHUX BCIWYHMH C IPHMCHCHHUCM HN3YUYCHHBIX




CBOMCTB (uryp u (paxkToB

10

YMeHue omnepupoBaTh MOHSATUSMH: PABEHCTBO (Uryp,
pPaBEHCTBO TPEYTOJIbHUKOB; napajjieabHOCTh U
NEPHEHAUKYISAPHOCTh MPSAMBIX, Yrojl MEXAY MNpPSIMbIMU,
NEPHEeHAUKYJISAP, HAKIIOHHAs, MPOEKLUs, ogooue Quryp,
N0/I00HBIE TPEYrOJbHUKH, CHUMMETPHUS OTHOCUTEIHHO
TOYKM UM TPsIMOM; YMEHHE paclo3HaBaTh pPABEHCTBO,
CUMMETpPUI0O U Tonobue ¢uryp, mnapamuieqbHOCTh U

NCPICHAUKYIEIPHOCTD MPAMBIX B OKPYKAOIICM MUPC

11

YMeHue ornepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSHHUE,
yron (BeJIMYMHA YIJIa, CHHYC M KOCHUHYC YyIJya
TpPEyroibHUKA), IJIONIA/b; YMEHHE OIEHHBATh pPa3Mepbl
peAMETOB U OOBEKTOB B OKPYXKAKOIIEM MHUpPE; YMEHHUE
OpUMEHSATh  GOpMyJIbl  MEepuUMeTpa W IUIOIIAIU
MHOT'OYT'OJIBHUKOB, JUIMHBI OKPYXHOCTH M IUIOLIaAU
Kpyra, o0ObeMa TMPSMOYTOJBHOTO MapaljiesIeNuIe1a;
yYMEHUE MPUMEHSTh MIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB,
TEOPEMY O CYMME€ YIJIOB TpPEYroJbHUKA, TEOPEMY
[Mudaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS A

BBIYHCJIEHUS JIUIMH, PACCTOSTHUM, TUIOIIAAECH

12

YMenune nzobpaxarh IIOCKUE GUTYPBI K UX KOMOUWHAIINH,
NPOCTPAHCTBEHHBIE (PUTYpBI OT pPYKH, C TIOMOIIBIO
YepTEKHBIX WHCTPYMEHTOB W JIJIEKTPOHHBIX CPEJICTB IO

TCKCTOBOMY HJIM CUMBOJIBHOMY OIITMCAaHHIO

13

YMeHne onepupoBaTh  MOHATUSAMHU:  NOPSIMOYTOJIbHAA
CHCTEMa KOOPAWHAT, KOOPJAMHATHI TOYKH, BEKTOP, CyMMa
BEKTOPOB, NPOMU3BEJACHUE BEKTOpPAa HA YMCIO, CKaJSIPHOE
IIPOU3BEJCHUE BEKTOPOB; YMEHHE HCIIOJIb30BATH BEKTOPHI
Y KOOPAMHATHI JUISI MPEACTABICHUS JAHHBIX U PEIICHUS

3a/la4, B TOM YHUCJE U3 JIPYTUX Yy4eOHbIX MPEIMETOB M




peaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE H
KpPYTOBBIE JUarpaMMbl, TaOJIULBI, cpenHee
apu(meTniyeckoe, MeauaHa, HauboJbIlee U HauMEHbIlIee
3HA4YCHMs, pa3Max YUCIOBOTO HabOpa; yMEHUE U3BIIEKATh,
UHTEPIPETUPOBATh U TNPeoOpa3oBbIBaTh HH(POPMALUIO,
OpeICTaBIEHHYI0 B TabiuMuax W Ha JMarpammax,
OTpaXKaroU[yl0 CBOMCTBA U XapaKTEPUCTUKH peajbHBIX
OpoLeccoB M SBICHHWM;  yYMEHHE  pacro3HaBaTh

N3MCHYHMBLIC BCJIMUNHBI B OKPYKAarOICM MUPC

15

YMeHue onepupoBaTh TNOHATUAMM: CIyYalHBIA OIBIT
(cmydallHBIH  JKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE
(o71eMeHTapHbId MCXOM) CIIy4ailHOro OmbITa, CilydyailHOe
cOOBITHE, BEPOSTHOCTh COOBITUS; YMEHHE HaXOJIUTh
BEPOSATHOCTU  CIIy4allHbIX COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU; YMEHUE
pelaTth 3a7a4d METOJOM OpraHU30BaHHOI'O Iepedopa u C
UCIIONIb30BAHMEM  IIpaBUJa  YMHOXKEHMS;  YMEHHE
OLIEHHUBATh BEPOSTHOCTU pEaIbHBIX COOBITUI U SIBICHUIA,
[IOHUMATh  pOJIb  INPAKTUYECKU  JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpY’)KalolleM MHpEe U B
KU3HU; 3HAKOMCTBO C MOHSTUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €ro pOJIbIO B

MAaCCOBBIX SABJICHHUAX

16

YMeHue BBIOHMpaATh MOJAXOMSIINN W3yYCHHBIM METOH IS
pelIeHUs 3aa4d, MPUBOJIUTH MPUMEPbl MATEMAaTHYECKUX
3aKOHOMEPHOCTE€M B TIPUPOJI€ U JKU3HU, PACIO3HABATH
MpPOSABJICHUE 3aKOHOB  MAaTEMaTUKA B  HCKYCCTBE,
OINUCHIBATh  OTHEJbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,

IMOJYYCHHBIC B XOAC PAa3BUTHA MATCMATHKHW KaK HAYKH,




IPUBOAUTE INPUMEPBI MATEMATHUYECKUX OTKPBITUH H HMX

aBTOPOB B OTCYECTBEHHOU U BCEMUPHON UCTOPUHU

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

1 Uucna v BEIYUCICHUS

1.1 Harypanbubie u 1iensie uncna. [Ipu3Haku 1eTuMOCTH LETbIX Yhucen

15 OOBIKHOBEHHBIE M JIECSATUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUYHBIE
. NePUONYECKUE Tpoodu

3 PanmionanbHbIe quca. Apudmernueckue orieparu c
' palMoHaIbLHBIMU YUCTIAMU

14 JeiicTBuTeNnbHBIE — YHClAa.  ApuQMETHYECKHWE  Olepanud ¢
. JEUCTBUTEIBHBIMH YHCIAMU

s [TpuOnuxEHupie BBIUMCICHUS, MPaBWJIA OKPYIJICHUSA, MPUKHUIKA U
. OIICHKA Pe3yJIbTaTa BEIYMCICHUN

2 AnrebpanuecKkre BeIpaKEHUS

2.1 BykBeHHBIE BbIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ uenbiM TmokazareneM. CTeNeHb C pPaMOHAIBHBIM
' noka3atenem. CBOICTBA CTEEHU

2.3 MHorouneHsl

2.4 AnrebGpandeckas 1pooOb

5 s ApudmMeTnyeckuii KOpeHb HATypallbHOW cTeneHu. JlecTBus ¢
' apu(PpMETHICCKUMU KOPHSIMHU HATYypPaJTbHOW CTETICHH
3 YpaBHEHHS 1 HEPABEHCTBA

. Hensie u  apoOHO-panumoHanbHblie ypaBHeHHs. CucTeMbl U

COBOKYITHOCTH YPaBHEHUM




Hensie u napoOHO-panMiOHANIbHBIE HepaBeHCTBA. CHCTEMBl W

2 COBOKYITHOCTH HEPABEHCTB
3.3 Pemenue TexkcToBBIX 3a1a4
4 UwucnoBsie Mocae0BaTeIbHOCTU
4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJJaHUS ITOCIIEIOBATEILHOCTEN
49 Apudmerndeckass U TeoMeTpuueckas mporpeccuu. Dopmyna
. CJIOKHBIX TIPOLIEHTOB
5 OyHKIUH
OyHKIMs, cnocoos! 3ananus Gynkuuu. ['papuk pynkuun. O6mactb
OTIpeNIeNICHUs] U MHOXECTBO 3HaueHui QyHkumu. Hymu ¢yHkmmm.
5.1 [IpomexyTkn 3HAKOTIOCTOSSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
byakuu. MakcuMyMbl U1 MUHUMYMBI (QyHkiuu. HaunbGombiee u
HauMeHbIIIee 3HaueHNe QYyHKIIMU HA TPOMEKYTKE
6 KoopaunaTel Ha psiMO#l ¥ TIIOCKOCTH
6.1 KoopaunaTtHas nipsmast
6.2 JlekapTOBBI KOOPJAMHATHI HA TIIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpudeckue GUTypsl 1 KX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyroJibHuK1
7.4 OKpyX HOCTb U KpyT
7.5 N3mepenue reoMmeTpuiyecKux BeITUUruH
7.6 BekTopsl Ha miiockocTH
8 BeposiTHOCTB M cTaTuCcTHKA
8.1 OnucarenpHast CTATUCTUKA
8.2 BepositHOCTB
8.3 KombunaTopuka




8.4 MHuoxecTBa

8.5 I'padsr

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 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 00111ecTBO
"UznarenncTBO [IpocBenienue";

2. Mepznsik 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
"U3narenncTBO [IpocBenienue";

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

4. A. T'. MopaxoBu4, Anredpa. 8 kiacc: yueOHUK 17151 00111e00pa3oBaTeIbHBIX
yapexaenuii / A. I'. Mopakosud. - M.: Muemo3suna, 2020r.

5. A. T'. MopakoBuu, Anrebpa. 8 Kiacc: 3aJauHuK 1Jis1 00111e00pa3oBaTeIbHBIX
yapexaeHuil. - M.: Muemosuna, 2020r. 6. A. I'. MopakoBud, Anredpa. 9 kiacc:

y4ueOHUK JiJ1s1 0011e00pa3oBaTebHbIX yupexaeuuii / A. I'. MopakoBuu. - M.:




Muemo3suna, 2020r. 7. A. I'. MopakoBuu, Anredpa. 9 kiacc: 3aJJadyHuK JJs
o011e00pa3oBaTeNbHbIX yupexaeHu. - M.: Muaemosuna, 2020r.
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

[.Mepznsik A.T'., Tlononckuii B.b., SAxup M.C.; nox pegakuueii [lononsckoro
B.E.,
2. Jumpaktuyeckue Marepuaibl, Anredpa, 7 kinacc, OOLIECTBO ¢ OrpaHUYEHHOM
oTBeTcTBeHHOCThIO "M3narenbckuid ieHTp BEHTAHA-T'PA®"; AkiinonepHoe
obmectBo "UzmarenscTBo [Ipocsemnienue"; Mep3nsk A.T'., [lonouckuii B.b.,
Axup M.C.; nox penakuueii [logonsckoro B.E.

3, Aunaktudeckue Mmatepuansl, Anredpa, 8 kimacce, OOIIEeCTBO ¢ OrpaHUYCHHON
oTBeTcTBeHHOCThIO "M3narensckuid ieHTp BEHTAHA-T'PA®"; AkiinonepHoe
obmectBo "UzmatennscTBo [Ipocsemnienue"; Mep3msak A.T'., [Tononckuii B.b.,
Axup M.C.; nox penakuueii [logonsckoro B.E.

4. Innaxktuueckue Matepuansl, Anredpa, 9 kimacc, O01IeCTBO ¢ OrpaHUYEHHON
oTBeTcTBeHHOCThIO "M3natenbckuid neHTp BEHTAHA-I'PA®"; AkiiuonepHoe
obmectBo "UzmarenscTBo [IpocBemnienue";

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. www. edu - "Poccuiickoe oOpazoBanue" denepanbHbIA MOpPTAI.

2. www.school.edu - "Poccuiickuii 001eo0pa3oBaTenbHbIi opTan'.

3. www.school-collection.edu.ru/ Enunast konnekius uudpoBbix

00pa3oBaTeIbHBIX PECYPCOB



4. www.mathvaz.ru - docse MIKOJIBHOTO YyUUTENSI MaTEMATUKU JlOKyMeHTanus,
pabouue MaTepHabl sl yYUTEIs MaTEMAaTUKH
5. www.it-n.ru"Cetb TBOpueckux yunutenei' 6. www.festival.lseptember.ru

decTuBaIbL megarornyecKkux uaeH
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