MUHUCTEPCTBO NPOCBEIEHUSI POCCUUCKOM ®EJAEPAIIMA

MuuucreperBo oopa3oBanus 4 Haykn Kypckoi o01acTH
YnpaBiienue o6pazoBaHusi AAMHHHCTPALHH XOMYTOBCKOI0O paloHa
MKOY «KaanHoBckasi cpeHsisi 001eo0pa3oBaTe/ibHas HIKOJIA»

PACCMOTPEHO [TPUHATO Y/TBEP)KI[EHO
PykoBoaurens IHIMO [Tenarornueckum coBeToM IInpeKTo 1 ‘
ﬁ MKOY «KanunoBcKas ,r 2/ <KapMOperdn ‘Q}x
Ocurenxo K.H. COI»  epuo BapmeHmcoB
[porokon Ne 1 o «28» [Ipotokon Ne 10 ot «29» \ Hpm(a3 Ne1<94 ot
aprycra 2023 . asrycrta 2023 r. «29»aBryCTa 2023
)
PABOYAS ITPOTPAMMA
(ID 384248)

yuyeOHOro npeamera « Aareodpa »
JuIs o0yJaromuxcsi 7-9 Kiaccos

Cpoxk ocBoenust 2023-2026r

¢. Kanunoska 2023



HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBnsSeTCSs OAHUM U3 OMNOPHBIX KYPCOB OCHOBHOI'O OOIIEro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsI 00pa30oBaHus U B MMOBCETHEBHOM XKU3HU. PazBuTue y oOyyaronmxcs
HAy4YHbIX TMPEJCTABICHUI O TMPOUCXOKIACHUUM M CYIIHOCTH aireOpandyeckux
abCcTpakiMii, criocobe OTpa)KeHUs MaTeMaTUYECKON HAyKOH SBJICHUI U MPOLIECCOB
B NpUpOJIe U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBILUICHUS, HEOOXOIUMBIX ISl aJanTalliid B COBPEMEHHOM IIM(PPOBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI U BBIBOJBI,
dbopmynupoBaTh yTBepkaeHus. OCBOCHHE Kypca anreOpbl 00ecrneynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI OO0YyYaloOUIMXCsi: OHM MCIOJB3YIOT JIEyKTUBHBIE U
UHIYKTUBHBIE pacCykKIeHUs, 0000I1IeHNe U KOHKPETU3alno, abCTparupoBaHue U
aHasmornto.  OOyueHue  anredpe  mpeamnojaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 sSBIsSETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B cTpyktype mnporpammel yueOHOro Kypca «AinreOpa» ajii OCHOBHOTO
o011ero o0pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coaepKaTelbHO-METOAUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET M3YUEHHUs Kypca, B3aUMOJAECUCTBYS C
ApPYTUMHU €ro JuHUAMU. B Xxozme wu3ydeHuss ydyeOHOro Kypca OO0y4arolIumcs
IIPUXOAUTCS JIOTUYECKU PacCy’KIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX paszienax
MaTeMaTHUYECKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBIAJACHHUIO O00yYaIOIIMMHUCS
OCHOB  YHMBEpPCAJIBHOIO  MareMartmdyeckoro s3blka. ColepkaTreapHON U
CTPYKTYPHOH OCOOCHHOCTBHIO Y4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTEIPUPOBAHHBIN XapaKTep.

Copnepxxanne auHUM «Yucia W BBIYMCICHMS CIYKAT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUS IOJIb30BATHCS AJITOPUTMAMM, a
TaK)X€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOM
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*u3HU. Pa3BUTHE MOHSTUS O YHUCJIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMM W HPpAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
IIPEACTABICHUNA O JEUCTBUTEIIBHOM 4YHCJIE. 3aBEPIICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUM — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMHUPOBAHMIO y OOyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TIPEAMETOB M IMPAKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YeOHBIH Marepuan TPYNIHPYETCS BOKPYT
palMoOHAIBLHBIX BhIpaKEHUI. Anredpa IEMOHCTPUPYET 3HAUCHHE MAaTEMATUKHU Kak
A3bIKa IS TOCTPOCHUS MAaTeMaTHYEeCKUX MOJIeJel, OINUCaHUd MPOLECCOB U
ABJIICHUWA peanbHOro wmupa. B 3amaum  oOyueHuss anreOpe BXOAST TaKxKe
JanbHeilee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHUS, HEOO0XOAMMOro, B
YaCTHOCTH, /IS OCBOCHHMS Kypca HWHGOPMATHKH, M OBJIAJICHHUEC HaBbIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAlEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUsSI U UCCJIeIOBaHUs Pa3HOOOPa3HBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3ydeHne Mmarepuana CHOCOOCTBYET Pa3BUTHIO y OOyYaronIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHUpOBaHUE
NPEICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [TUBWIN3AINHI U KYJIbTYPBHI.

CormacHo yueOHOMY IUlaHy B 7-9 Kjaccax u3ydaeTcs y4eOHBIH Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3eibl COACPKAHUS:
«Yucrna # BBIUKCICHUS», «ANreOpandeckue BbIpaXEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOrO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 4aca (3 gaca B Hegemo), B 8 kimacce — 102 gaca (3 gaca B Hexmento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPKAHUE OBYYEHUS
7 KIIACC

Yucaa u Boruncjaenus. /[pobu oObIKHOBEHHBIE U JIECSITUYHbBIC, MIEPEXO] OT
oHOU (Qopmbl 3anucu Apodei k apyrou. [loHsTHE panMoHaTBLHOTO YUCIIa, 3aIKCh,
CpaBHEHHE, YNOPSIOYMBAHUE PAIMOHATBHBIX YHcen. ApudMEeTHYECKUE ACHCTBUS
C pallMOHAJIbHBIMU YucliaMu. Pemenue 3a1ay u3 peaibHON NPAKTUKA HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypaJbHBIM I[IOKa3aTEJNEeM: ONpelesieHue, MpeoOpa3oBaHUe
BBIPOKCHUN Ha OCHOBE OIPEICIICHUS, 3aITUCh OOJbIINUX uncell. [IpoleHTsl, 3anuch
IPOIICHTOB B BHUJE JAPOOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 33a/1aud Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4Yucle TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKne BbIPaKeHH s

[TepemeHHbIE, YUCIOBOE 3HAYCHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmynbl. Berancienus no popmynam. [IpeodpazoBanue OYKBEHHBIX BbIpAKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOU3BEICHHM, MPaBUIIa PACKPBITUSL CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHouwneHbl U MHOTOWIEHBL. CTeneHb MHOroujieHa. CloKeHue, BHIYUTaHHUE,
YMHOXEHUE MHOIOYWIEHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaapar pa3HocTu. DopMyrna pa3HOCTH KBaJpaToB. Pa3noxxeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUus1 U HEPABEHCTBA.YPaBHCHUE, KOPEHb YpPABHECHHUS, IPABUIIA
npeoOpa3oBaHusl YpaBHEHUS, PABHOCHIBHOCTh YPaBHEHHIA.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHEeHH. CoCTaBiI€HHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. PemeHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHUM.

JluneitHOe ypaBHEHHUE C IBYMS MEpPEeMEHHBIMU H ero rpaduk. Cuctema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crnocoOOM MOACTaHOBKH. I[Ipumepsl pernieHus TEKCTOBBIX 3aJady € MOMOIIBIO
CHCTEM YPABHEHUM.

®yuknuu. Koopannata TOYkM Ha mnOpsAMOM. YMCIOBBIE ITPOMEKYTKHU.
PaccrosiHne Mexy AByMsI TOUKaMU KOOPJAMHATHOW MPSAMOM.



[IpsimoyronibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneiinas ¢pynkuus, e€ rpapuk. ['paduk yHkumu
y = |X|. I'paduueckoe peiieHHe JTHHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KIIACC

Yucna um BbluMciaenusi. KagpatHelii kopeHb u3 uucna. llonarue o006
UppalMoOHAILHOM uucie. JleciTuuHble NMPUONMKEHUST UPPALMOHATBHBIX YHUCEN.
CpoiictBa apu(pMeTUYECKUX KBaJIpaTHBIX KOpHEH M HUX TPUMEHEHHE K
npeoOpa3oBaHUIO YHCIIOBBIX BBIPAXKEHUH M BbIYMCICHUSM. J[leficTBUTENbHBIE
yucna. CTeneHp C LEJNbIM IoKa3aTeneM M e€ cBoicTBa. CTaHgapTHas 3aluch
qyucna.

AareOpanveckue  BbIpaxkeHusi. KBagpaTHblii  TpEXWNieH, pasliOKEHHE
KBaJIpaTHOTO TPEXUJICHA HA MHOXKUTEIH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JIeJICHHE anredpanueckux Apooeil.
PanronanbHbie BEIpaXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

I'paduueckas unaTEprIpeTalius ypaBHEHUN C IByMs MIEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YpPaBHEHUN C JABYMS MEPEMEHHBIMU. [Ipumepbl pemeHuss CucTeM
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoM.

YuciioBele HEpaBEHCTBA U UX CBoMcTBAa. HepaBeHCTBO ¢ OAHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl IMHEHBIX HEPABEHCTB C OJJTHON EPEMEHHOM.

DyHKIUMN

[lonarue @ynkuuu. OOnacTh ONpeAeNeHUs W MHOXECTBO 3HAuUEHUMH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpauKoB (QYHKIUH, OTPAXKAIOUINX PEATbHBIE TPOLIECCHI.

@DYHKIMY, ONUCHIBAIOIIME NPSIMYI0 M OOpaTHYH NPONOPLHOHAIbHBIE
3aBUCHMOCTH, X rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|x|. ['padmueckoe
pellIEeHUE YPAaBHEHHUM U CUCTEM YPABHCHUM.



9 KITIACC

Yucaa u BbIYMCICHHMs. PanuoHanpHbIlE 4YMCIIa, UPPALMOHAIBHBIE YHUCIA,
KOHEYHbIE U OECKOHEYHbIE AECATUYHBIE IpOOUM. MHOKECTBO AEHCTBUTEIBHBIX
qucell, JEeHCTBUTENbHBIE YUCIIA KaK OECKOHEUYHBIE NecATUYHBIE IpoOu. B3ammuo
OIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JEHCTBUTENBHBIX YHUCET H
KOOPAMHATHOM MPAMOM.

CpaBHeHUE [IEWCTBUTENBHBIX YHCEN, apu(pMETHUYeCKue JEHUCTBUSA C
NENCTBUTEIILHBIMU YUCIIAMM.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIBHOCTh MPOLIECCOB B
OKpPY’KarolIeEM MHpE.

[Tpubnuxeénnoe 3HaYeHHE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BEIYUCICHHI.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneliHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIEHEW pa3IOKEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3ajiay
anredpandyeckiuM METOJIOM.

VYpaBHeHUE ¢ ABYMsI NEPEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JMHEWHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU. PenieHne cucTeM AByX YpaBHEHUH,
OJIHO W3 KOTOpBIX JHHEHHOe, a Jpyroe — BTOpod cremneHu. ['paduueckas
UHTEpIpETAlUs CUCTEMbl YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoOoM.

YuciioBple HEPAaBEHCTBA U X CBOMCTBA.

Pemenne nMHEHHBIX HEPABEHCTB C OJHOW INEpPEeMEHHOW. PemieHune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOoW. KBaJpaTrHele HEpaBEHCTBA.
I'paduueckass wHTEpHpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.

DyHKIUMN

KBagpatnunas ¢ynkuusa, e€ rpaduk m coiicTBa. [lapabomna, kKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITHI.

Ipaduxu Gynxmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YuciioBbIE OCAEA0BATEIBHOCTH M MPOrPeCcCUH

[loHsATHE YKCIOBOM IOCIEI0BATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
peKyppeHTHO# ¢hopmyIioi u GopMyIoi N-ro uaeHa.



Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynel N-ro uieHa
apu(pMETHUYECKON U F€OMETPUUECKON MTPOrpeCCuil, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne YiIEHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpPOrpeccHid
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHHBIM U 3KCHOHEHLUAIbHBIA POCT.
Ci10HBIE IPOLICHTBHI.

IINTAHUPYEMBIE PE3VYJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTATbl OCBOEHUS TMPOrpaMMbl Y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yloTcs:

1) naTpuoTHYeCcKoOe BOCIUTAHHUE:

MPOSIBJICHUEM HMHTEpeca K TPOIUIOMY U  HACTOSIIEMY POCCHHCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKCHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN IpakJaHWHA U peallu3allii ero
npaB, TMpEACTaBICHUEM O MAaTeMAaTHYEeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TpakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJACHHUIO ATHYCCKHUX MPOOJIEeM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aJad
MaTeMaTU4eCKOM HAIMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHWs Ha TPOTHKEHUM BCEHW >KM3HU NJIsl YCIEMHOW MpodecCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXONMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHINBUIYAITBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
Y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTPIO K OMOIMOHATHPHOMY U  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3aJay, PEIICHUM, pacCyXJACHUH, YMEHUIO BHJIETh
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B UCKYCCTBE;



5) neHHOCTH HAYYHOTI'O IO3HAHMA:

OpUEHTaluuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPEICTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAyKH Kak cQepbl YeI0BEUYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYUMOCTH JUIsl Pa3BUTHUS LUBUIIM3AIIH,
OBJIaJICHUEM S3bIKOM MAaTEMaTUKH M MaTEMaTUYECKOW KyJIbTypoM Kak CpPeACTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSTENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YHsI:

TOTOBHOCTBIO TMPHUMEHSITh MaTeMaTHMYeCKUE 3HAHUS B MHTEpPEcax CBOETO
3I0pOBbS,  BEJIEHHUA  3JI0pOBOro  oOpas3a KHM3HM  (3I0pOBOE  TUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKa pedieKCUM, NpPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTalMel Ha MPUMEHEHNEe MaTeMaTUUYEeCKUX 3HAHUM /I PElIeHUs 3a7a4
B 00JIaCTU COXPAaHHOCTHU OKpY)KAlOIIeW Cpelbl, IUIAHUPOBAHMS IOCTYNKOB MU
OLIEHKH HMX BO3MOXHBIX IIOCJIECJCTBUI [JIs1 OKpY)KaloLel cpeabl, OCO3HaAaHHEM
r7100aJIbHOr0 XapaKkTepa dKOJOTMUECKUX Ipo0ieM U ITyTel UX peleHus;

8) ajanTanus K M3MEHSIIOIMMCS YCJOBHSIM COLMAJBHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO EATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUThCS Yy APYTUX JIOJei, nmpuoOpeTarb B COBMECTHOM [€ATEIbHOCTU
HOBBIC 3HAHU, HABBIKM U KOMIIETEHLIUU U3 OMbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupOBaThH UIEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIMUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYyIOIHUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pPELICHUS U JAEUCTBUSA, (POPMYIHpPOBAaTH U OLEHUBATH PUCKU U
MOCJIECTBUSA, (POPMUPOBATH OIBIT.



METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

ba3zoBble Jiornyeckue 1ecTBUA:

e BBISIBJISITh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPU3HAKU MaTEMATHYECKUX
OOBEKTOB, TMOHATHM, OTHOLICHUM MEXKIy MOHATUIMHU, (HOPMYIHPOBATH
OTpeNeNICHUs]  TOHSTHH, YCTaHABIMBATH CYIIECTBEHHBIM  MpHU3HAK
KJaccu(puKaIuyu, OCHOBAHUS JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIIpUHUMATh,  (OPMYJIMPOBATH U  MPEOOpPa3OBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHBIE W OTpUIlATEIbHbIC, C€AMHUYHBIC, YaCTHbIE W oOO0IIue,
YCJIOBHBIC;

eBBISIBJISITh ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeunsi B (akrax, JaHHBIX, HAOIIOJCHUSIX W YTBEPKICHUSX,
npejyiaraTb  KpUTEPUU IS BBISBICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e ICTIaTh BBIBOJIBI C KCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e pa30upaTh J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKIECHUN (MIPSIMBIE U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE JI0Ka3aTeIbCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

e BBIOUpATh Croco0® perieHus ydeOHOW 3amadd (CpaBHHUBATh HECKOJIBKO
BApMAHTOB pEIICHHsS, BHIOUPATh HaWOoOJIee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKue AeCTBUSA !

e ICTIOJIb30BaTh BOIMPOCHI KAK MCCJIEAOBATEIbCKHM HMHCTPYMEHT IO3HAHUS,
dbopMynrpoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpPEUHE, MPOoOIeMy,
CaMOCTOSATETILHO YCTAaHAaBIMBAaTh HKCKOMOE U JaHHOe, (HOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO IMO3UIUIO0, MHEHUE;

e IPOBOAUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  HCCIENOBAaHUE 1O  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEX]1y CO00ii;

e CAMOCTOATENIBHO (POPMYIUPOBATH OOOOIIEHUSI U BBIBOABI MO pe3yibTaTaM
MPOBEAEHHOIO HAOJIOACHUS, MCCIECIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTAaTOB, BEIBOJAOB U 0000IICHUIA;
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e IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Ipollecca, a TaKKe BbBIJIBUTATH

MIPEIOJIOAKEHHUS O €r0 Pa3BUTUM B HOBBIX YCIIOBHUSX.
Pabora ¢ undgopmanmeii:

¢ BBISIBIIATh HEJOCTATOYHOCTh W W30BITOYHOCTh HWH(OpPMAIUU, JTaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

¢ BBHIOUPATh, AHATU3UPOBATh, CHUCTEMATU3UPOBATH M HHTCPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTABICHNUS;

e BHIOUpPATh (OpMY TpeACTaBleHUS HHPOPMALMH M WUIIOCTPUPOBATH
perraeMble 3a7ayd CXeMaMH, JMarpaMMaMiu, HWHOW TpaduKOd | UX
KOMOWHAIIUSIMU;

¢ OIICHUBATh HAAKHOCTh WHGOPMAIIMU 1O KPUTEPHUSIM, MPEITOKCHHBIM
y4uTesaeM Wik cpopMyIUpOBaHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHSI:

¢ BOCIIPUHUMATh U (HOPMYJIUPOBATh CYKICHUS B COOTBETCTBUHU C YCIOBUSMH
U IEeNsIMH OOIIEHHUsI, SICHO, TOYHO, T'PAMOTHO BBIpa)XKaTh CBOK TOYKY
3peHUs B YCTHBIX W MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO X0y
pelIeHMS 3a1a4, KOMMEHTHPOBATD MOJIYYCHHBIA PE3YIIbTAT;

eB X0/ie OOCYXXJIEHUS 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
po0OJIeMbl, pelIaeMoi 3aa4u, BbICKa3bIBaTh UJIEH, HAllEJIEHHbIE Ha MTOUCK
pEIIeHHs, COIMOCTABISITh CBOM CYXKIEHUS C CYXXICHUSMU JPYTUX
YYaCTHUKOB JHMAJIOTa, OOHApYXUBATh pa3lIMdUe M CXOJCTBO MO3UIUMU, B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;

o IPECTABIISTH PE3YNbTATHI PEIICHUS 3a7a4u, YKCIIEPUMEHTA, UCCIEIOBAHMUS,
IPOEKTa, CaMOCTOATENbHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4ETOM
3a/1ay Mpe3eHTAIMU U 0COOCHHOCTEN ayAUTOPHH;

e IOHUMATh U KCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBHUAYATHHOM
paboOTHI NP PEIICHUN YIeOHBIX MaTEMAaTHYECKUX 33/]1a4;

o IPUHUMATH II€JIb COBMECTHOMW JESITEIbHOCTH, TUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHUABI padOT, TOTOBApUBATHCA,
00CyXIaTh TPOLIECC U pe3yJbTaT padoThl, 0000IIaTh MHCHHUS HECKOJIBKUX
JIFO/ICH;

e y4acTBOBaTh B TPYNNoOBBIX (QopMax paboTel (oOcyxaeHus, OOMeEH
MHEHUSIMH, MO3TOBBI€ INTYPMBl W JPyTU€), BBINOIHATH CBOIO YacTh
paboOThI M KOOPAUHUPOBATH CBOM JICUCTBHS C APYTHUMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.
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PeryiasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBUA
Camoopranusanus:

e CAMOCTOSITEJIbHO COCTaBIIATH IJIaH, AJTOPUTM pEIICHUs 3aAadd (WIH €ero
4acTh), BBIOMpaATh CHOCOO peIIeHHs] ¢ Y4ETOM HMMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTb W KOPPEKTHUPOBATH
BapUaHTHI PEIICHUM ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJ/Ib, IMOLMOHAJILHBI HHTEJJICKT:

e BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yJibrara
penieHns MaTeEMaTUYECKON 3aa4H;

e IPEJIBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH MOCTABJICHHOW LIENH U
YCIIOBUSM, OOBSICHATh MPUYMHBI JOCTHXKCHHSI WJIM HEJOCTHXKCHHS I1IEJIH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

MNPEAMETHBIE PE3YJIBTATDI

K xoniy oOyuenus B 7 kjaacce oOydYaromIMiiCsS MOJNYYHUT CIIETYIOIIHNE
NPEIMETHBIE PE3yIbTATHI:

Yucia 1 BHIYMCICHUA

BrimoniHaTh, coderas yCTHbIE M NMHUCbMEHHBbIE MPHUEMBI, apU(PMETUUYECKUE
JEUCTBUS C PAIMOHATILHBIMH YHCIaAMHU.

HaxonuTe 3Ha4YeHHs] YHCIOBBIX BBIPAKECHHM, MPUMEHATH Pa3HOOOpa3HbIE
CrocoOBl ¥ MPUEMBI BHIYUCIICHHS 3HAYCHUM IPOOHBIX BBIPAKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[Tepexonuth OT OHOM (OPMBI 3amKcHU YHceN K Apyroi (mpeoOpa3oBBIBATH
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHATLHBIC YHCTIA.

OKpyrJIsTh yncna.

BBITIOTHATS TPUKUAKY W OIEHKY PE3yJIbTaTa BEIYUCICHUHN, OIICHKY 3HAYCHHM
YHCIIOBBIX BBIPAKCHUH. BBIMOTHATH NEUCTBHS CO CTENEHSMU C HATypaJTbHBIMH
MOKA3aTeIISIMH.

[IpumeHsATs  TpU3HAKW  JETUMOCTH,  pAa3JIOKEHHE HAa  MHOKHUTEIH
HATypaJbHBIX YHCEIL.

PemaTe TpakTUKO-OPUEHTUPOBAHHBIC 3a7a4d, CBSI3aHHBIC C OTHOIICHHEM
BEJIMYMH, TMPOMOPIIMOHATIBHOCTRIO BEIIMYWH, TPOIECHTAMHU, HHTEPIPETUPOBATH
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pe3yabpTaThl PELIEHUS 3a4a4y C YYETOM OTPAHMYEHUM, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonws3oBaTh anreOpanvecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSIThH
e€ B Mpolecce OCBOCHUS Y4eOHOTO MaTepuara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MpPU 3aJlaHHBIX 3HAYCHUSAX
MIEPEMEHHBIX.

Boimonusate  mpeoOpazoBaHusi  [EJIOTO  BBIpaKEHHUS B MHOTOYIICH
IPUBEJICHUEM TOJIOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE yMHOXE€HUE OJHOWICHA HA MHOTOYWJIEH W MHOrO4WwIeHa Ha
MHOTOYJICH, TPUMEHATH (OPMYJIbI KBaJIpaTa CYMMbI U KBaJipaTa pPa3HOCTH.

OcyliecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIUM C IOMOIIBIO
BBIHECEHMUsSI 3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKU CIAaraeMbIX,
npuMeHeHHs (OPMYJI COKPAIIEHHOTO YMHOKCHHUSI.

[TpumensTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JIJI PEIICHMS Pa3IMYHBIX 3a/1a4
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbHOW MPaKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHU IMOKA3aTEIsIMHU IS
npeoOpa3zoBaHuUs BEIPAKEHUN.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
repexoza OT UCXOJHOIO YPaBHEHUs K paBHOCWIBHOMY eMy. lIpoBepsTs, sBusercs
JIA YUCJIO KOPHEM YPaBHEHUS.

[IpumMeHsTH rpadUUecKue METOIBI MPU PEIICHUN JUHEWHBIX YPAaBHCHUH U MX
CUCTEM.

[lonOupaTes mnpuMepsl TaAp 4YHUCEN, SBIAIOMIMXCA pEIICHUEM JHHEHHOTOo
YPAaBHEHUS C IBYMs [IEPEMEHHBIMU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TpauKOM, MPUBOAUTH TPHUMEPHI PEIICHUS
YpPaBHEHUS.

PemaTte cuctemsl ABYX JIMHEMHBIX YPABHEHHU C ABYMs IIEPEMEHHBIMH, B TOM
quciie rpa@uIecKu.

CocrtaBisiTh M peliaTh JUHEHMHOE YpaBHEHHE WU CHUCTEMY JIMHEHHBIX
YpPaBHEHUW IO YCIIOBHIO 3a/Ja4yd, HWHTEPOPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJa4M MOJYYEHHBINA PE3yJIbTAaT.

DyHKIUA

N3o00paxaTh Ha KOOPIAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpAWHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aAlIUCHIBATH YUCIOBBIC IPOMEKYTKHU Ha
anreOpanyecKoM SI3bIKE.
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OTMeuaTh B KOOPJIMHATHOW IUIOCKOCTHA TOYKHM MO 3aJaHHBIM KOOpIAWHATAaM,
CTpOUTh Ipaduku TUHEUHBIX PyHKUUN. CTpouTh rpaduk PyHKIUH Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIMA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHHME, II€HA, KOJHUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIIUU 10 3HAUYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuit cnoco0 MpencTaBiIeHUs W aHaiIu3a UHGOpPMAIUU,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

K koHmy oOyuenuss B 8 kJjacce OOyYaromMiiCs TMOJIYYUT CJICAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Yucaa v BbIYMCICHUS

Hcnonb3oBaTh HavalbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
quces JJIs1 CPAaBHEHUS, OKPYTJIEHUS U BBIYMCICHUN, N300paxaTh JEHCTBUTEIIHHBIC
Yyycia TOYKaMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpumensaTh moHATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBa/IpaTHbIC KOPHH, MCIOJB3Yysl MPU HEOOXOIUMOCTH KAJIBKYJISATOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COAEpPKAIIUX KBaJpaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX U MAaJbIX YUCEN C MOMOIIBIO JI€CITUYHBIX
npoOeii u creneHeit yucia 10.

AureOpanveckue BbIpakeHUsi. [IpUMEHATh NOHATHE CTENEHU C LEIbIM
MOKa3aTeJieM, BBITIOJIHATH MPEoOpa30BaHUs BBIPAKEHUN, COJAEPIKAIUX CTENEHU C
LEIbIM MOKA3aTEIIEM.

BBITIOJIHATE TOXKJIECTBEHHBIE MPEoOpa30BaHUs PAlMOHANBHBIX BBIPAKECHUIM
Ha OCHOBE IpaBWJI IEUCTBHI HAJl MHOTOWICHAMH U allreOpanyeCKUMU APOOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumensTs npeoOpa3oBaHusl BEIPAKCHUN I PEIICHUS Pa3IMYHBIX 33/1a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOM MTPAKTUKHU.

YpaBHeHUs1 U HepaBeHCTBA. Pemars JIMHEWHbIE, KBAJAPATHBIE YPABHEHUS U
pallMOHANIBHBIE YPaBHEHUs, CBOASILIMECS K HHUM, CUCTEMBbl JIByX YpaBHEHUU C
JIBYMsI IEPEMEHHBIMH.

[IpoBOINUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUueCKuX MpeCTaBICHUH (yCTaHABINBATH, UMEET
JM ypaBHECHUE WJIM CUCTEMA YPAaBHEHUM PELIEHUs, €CIU UMEET, TO CKOJbKO, W
npoyee).
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[lepexonuth OT ciiOBeCHOUN (OPMYIHPOBKU 3adauv K €€ airedpandeckoun
MOJIEJIA C TIOMOIIBK) COCTABJICHHUS YPAaBHEHUS WM CUCTEMbl YypaBHECHUH,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MMOJTYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JIsI CPaBHEHUS, OLICHKH,
peuaTh JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM M HX CHUCTEMBI, J1aBaTh
rpaUyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

®yukuuu. [loHuMaTh U UCMOIB30BaTh (YHKIIMOHAIBHBIC TOHSITHUS U SA3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYECHUS), OMpPEACNATh 3Ha4eHHWe (PYHKIHUH TIO
3HAYCHUIO apryMeHTa, OMPEICNIATh CBOMCTBA PYHKIIUU 11O €€ rpaduKy.

Crtpouth rpaduku dJIeMEeHTapHBIX (PYHKIIMNA BUAA:

y = kiX, y = X2, y = X3,y = [X|, Yy = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
dbyHkmu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce OOyYarOmMMICS TMOJTYYUT CICAYIOIIHE
IPEMETHBIE PE3YIIbTATHI:

Yucna u Bprumciaenusi. CpaBHUBaTh U YNOPAIOYMBATH pallMOHAIBHBIC U
UppanyoHalIbHbIC YHCIIA.

BoimonHate  apudmeTndyeckue JEeWCTBUS C pAlMOHAIBHBIMU  YHUCIIaMH,
coyeras YCTHbIE M IMCBMEHHBIE MPUEMBI, BBINNOJHATH BBIYUCICHUS C
UppalMOHAIBHBIMU YUCIIAMHU.

Haxonute 3HaueHust crTeneHeW C LEJbIMU IIOKa3aTeJsIMU M KOPHEH,
BBIYUCIIATh 3HAYEHHUSI YUCIIOBBIX BBIPAKECHUMU.

OKpyryisiTh JEWCTBUTENBHBIE 4YHUCJA, BBINOIHATH NPUKUIKY pe3yibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHusl U HepaBeHCTBA. PemiaTth JTMHEHHBIE U KBAJIPATHHIC YPABHECHUS,
YpaBHEHMsI, CBOJIAIIMECS K HUM, MPOCTEHIINE TpOOHO-pallMOHATBHBIC YPABHEHUSI.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHUW C JABYMS IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamveckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUSI UM CUCTEMBI JBYX YPABHEHUU C IByMS [IEPEMECHHBIMMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHUM, B
TOM YHUCJIE C IPUMEHEHHEM rpadUueCcKuX MpeCcTaBIeHUN (yCTaHABINBATh, UMEET
1 ypaBHEHUE WM CUCTEMA YPABHEHUM PEUICHHUS, €CIM HMEET, TO CKOJBKO, U
npoyee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa)aTb
pEILICHUE HEPABECHCTB HA YMCJIOBOW MPSIMOW, 3alMChIBATh PEUIEHHUE C MOMOIIBIO
CHMBOJIOB.
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Pemate cucTteMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paxaTb pELIEHUE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMCHIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUH PA3IMYHBIX 3a/1a4.

@®dyukuuu. Pacno3HaBath (QyHKUMHM H3y4YEeHHbIX BUIOB. Iloka3bIiBaTh
CXEMAaTUYECKH PACMOJ0KEHHE HAa KOOPAMHATHON MIIOCKOCTU TpauKOB (yHKIMIMA
Buga: Yy = kx,y = kx + b, y=kix, y=ax2 + bx + ¢,y =x3,y =%, y = [x|, B
3aBUCUMOCTH OT 3HaY€HU KOA(P(HUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIUMA.

Ctpoutb u n300paxaTh CXeMaTHUYECKH T'paQUKUA KBaIpaTHUUHbBIX (YHKLHM,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTuyHyro QYyHKIMIO 1O (GopMysie, TPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peatbHOU KU3HU, PUIUKHU, TEOMETPUH.

YucaoBble M0CJI€10BATEIbHOCTH U IPOrpeccuu

PacrioznaBaTh apudmeTHUecKyl0 M TE€OMETPUUECKYI0 MPOTPECCUU MpH
pa3HbIX croco0ax 3aJaHusl.

BbInoHATS  BBIYKMCIIEHUS C  HUCHOJb30BaHMEM (opMya N-ro 4jeHa
apu(PpMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300paxaTh WIEHbl IOCJIEJOBATEIBHOCTH TOYKAMHU Ha KOOPJIMHATHOM
IUIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHCIOBBIMM IIOCIIEIOBATEIBHOCTAMH, B TOM
quciIe 3a/1a4d U3 peasIbHOM KU3HHU (C MCIOJB30BAaHUEM KaJIbKYJISATOpA, LU(POBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHnoBanue
Kontpoa (uu¢posbie)
n/ pa3aeyioB U TeM IIpakTuuec
Bcero | bHbIE o0pa3zoBaTte/ibHbIE
n NPorpamMmbl KHe padoThl
padoThI pecypchl
Yucna u
1 BBIYMCJICHUSI. o5 1 bu6mmoreka [IOK
Pammmonanbubie https://m.edsoo.ru/7f415b90
qucia
Anrebpanyeckue bubnuoreka [JOK
2 27 1
BBIPAXKCHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuotexa [JOK
HEpPaBEHCTBA https://m.edso0.ru/7f415b90
Koopaunarts! u bu6mmoreka [IOK
4 24 1
rpaduxu. OyHKIUH https://m.edso0.ru/7f415b90
5 [ToBTOpEHUE N 6 1 bubnuoreka [JOK
000061IeHNE https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102 5 0
I[TPOI'PAMME
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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

KoauuecTBO 4acos

No HanMeHoBAHMe Kountp DJIeKTPOHHBbIE
oabHbl | IlpakTH (uudpossbie)
n/ pa3aeyioB U TeEM
Bcero | e yeckHne o0pa3oBaTte/ibHbIE
n NMPOrpaMmblI
pador padoTsbI pecypchl
bl
1 Ymcaa ¥ BRIYUCICHUS. 15 bubmnoreka LIOK
KBanpaTHbie KopHH https://m.edsoo.ru/7f417af8
Yucna 1 BEIYUCIICHHUS.
2 CTeleHb C IeJIbIM 7 bubmorexa [HOK
" https://m.edsoo.ru/7f417af8
rmoKasaresemM
AnreOpandeckue
3 BBIPKCHUS 5 1 bubmorexa [HOK
P Y https://m.edsoo.ru/7f417af8
KBagpartsslii TpéxuineH
AnreOpandeckue
4 BBIPAKCHUS 15 1 bubmorexa HOK
P i https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1po0b
YpaBHeHusa u
5 HEpPaBEHCTBA 15 1 brbmorexa [IOK
p ’ https://m.edsoo.ru/7f417af8
KBanpaTHbie ypaBHEeHUS
YpaBHeHusa u
6 HepaBeHcTBa. CHCTEMBI 13 bubmorexa [JOK
P . https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHuUd u
7 HEpaBCHCTBA 12 1 bubmorexa [TOK
P i https://m.edsoo.ru/7f417af8
Hepasencrtpa
3 OyHku. OCHOBHBIE 5 bubnuoreka [IOK
MOHATHUSA https://m.edsoo.ru/7f417af8
Oyukuuu. Yucnossie bubnuorexa LIOK
9 9
GbyHKIIII https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE M 6 1 bubnunoreka [JOK
00001IeHNe https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME
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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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KonTpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Yucna u
bu6mmoreka [{OK
BBIYHCIICHUSI.
. 9 https://m.edsoo.ru/7f419
JlecTBUTENbHBIC
dog
qucia
YpaBHeHud u
HEpaBEHCTBA. bubnuorexa [JOK
YpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
oJHOH dos
MepEMEHHO N
YpaBHeHUd 1
HeDABCHCTE bu6moreka [IOK
P ' 14 1 htps://m.eds00.ru/7f419
Cucremsl
y dog
ypaBHEHUN
YpaBHeHus u bubnuoreka [IOK
HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBenctBa dos
bu6moreka [IOK
OyHKIMH 16 1 https://m.edsoo.ru/7f419
dos
Yucnoselie bu6mmoreka [JOK
IOCJIEIOBATEIILHOC 15 1 https://m.edsoo.ru/7f419
™ dos
[ToBTOpEHMeE,
oGoGmeHHe bu6mmoreka [JOK
’ 18 1 https://m.edso0.ru/7f419
CUCTeMaTU3aIHs
y dos
3HAHUH
OBILEE KOJIMYECTBO
YACOB I10 102 6 0
I[TPOTPAMME
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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
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
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Anrebpa, 7 kiacc/ Makapsrues FO.H., Munatok H.I'., Hemkos K.W. u npyrue; non
penakmueit TensikoBckoro C.A., AkimoHepHoe o011ecTBo «M31aTenbcTBO
«IIpocsewenue»

» Anre6pa, 8 kimacc/ MakapsiueB FO.H., Munatox H.I'., Hemkos K.W. u apyrue;
noa penakiuen TensikoBckoro C.A., AkiimoHepHoe o01iecTBo «M31arenbeTBo
«IIpocBenieHue»

» Anre6pa, 9 knacc/ MakapsiueB FO.H., Munmatok H.I'., Hemikos K.W. u npyrue;
noj penakiuent TensikoBckoro C.A., AkimoHepHoe o01iecTBo «M31arenbeTBo

«HpOCBGHIGHI/IG»
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