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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o anrebpe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ y4€ToM padboyeil mporpaMmbl BOCITUTAHUS.

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:

— ®I'OC ocHoBHOro o06mero obOpa3zoBaHusi (mpuka3 MuUHHCTEPCTBA
npocsemienus Poccuiickoit ®enepanuu ot 31.05.2021 Ne 287 «OO0 yTBepKIAeHUH
(denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa OCHOBHOIO
o011iero oOpa3oBaHUs);

— @epaepanbHOil  00pa3oBaTENbHOM MNPOrpaMMONM  OCHOBHOTO  OOIIEro
oOpazoBanus (rpukaz MunuctepcTBa npocsenienus Poccuiickoii denepanuu oT
18.05.2023 Ne370 «O06 yrBepxkaeHun deaepaibHoil 00pa3oBaTEIbHON MPOTPAMMBI
OCHOBHOT'O 00IIIETr0 00pa30BaAHUSN).

Anrebpa sBIsSeTCS OJHUM U3 OIMOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
o0Opa3oBaHus: OHAa 00ECIeYMBAET U3yUEHUE JIPYTUX AUCIHIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOEGHHWE HEOOXOAMMO JUIs
IPOJOJKEHUST 00pa30BaHUs U B MOBCEIHEBHOM XKU3HU. PazBuTHe y oOydarommuxcs
HAyYHBIX MPEACTABICHUM O TMPOUCXOXKACHUH M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs MaTEeMaTHYECKON HAyKOU SBJICHUI U MPOIIECCOB
B NpUpOJie U OOIIEeCTBE, POJIU MATEeMATHUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX JIJIsl aJjanTallii B COBPEMEHHOM IU(POBOM
obmectBe. M3ydenue anreOpwl oOeclieuMBaeT pa3BUTHE YyMEHHUS HaOI0IaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHUYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOJIBI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anredpbl o0ecreuynBaeT pa3BUTHe
JIOTUYECKOr0 MBIIUICHUS OOYYalOIIUXCS: OHU HCHOJB3YIOT JACIyKTHBHBIE U
WHIYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AIHNI0, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeamoyiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITETIbHOW ~ JIEATEIbHOCTH  O0YYalOIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aja4 sSBIsSeTCs peaan3alueil 1esTeIbHOCTHOTO IPUHLUIIA 00 yueHusl.

B crpykType mnporpammsl y4eOHOro Kypca «AnreOpa» s OCHOBHOIO
o01miero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
muHuN: «Yucna u BeIUUCICHUSN», « ANTeOpandecKkue BHIPAKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dynkuum». Kaxnas U3 3TUX COAEPKATEIbHO-METOANYECKUX
JUHUN pa3BUBAETCA HA MPOTSKEHUH TPEX JIET U3YUEHHUS Kypca, B3aUMOJICUCTBYS C
APYTMMH €ro JHMHHUSAMU. B Xoae u3ydeHuss ydeOHOro Kypca OOydaroImuMcs
MPUXOJIUTCS JIOTUYECKU PACCYXKJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN



A3blK. B cBsi3u ¢ 3TMM B mporpammy yudeOHOro Kypca «Auredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jesiax
MaTeMaTU4eCKOro 00pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YyYarOIIUMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTthyeckoro s3bika. ConepKaTreapHON U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copepxxanne auHUM «Yucia W BBIYKMCICHUS» CIYXUT OCHOBOM s
JanbHEHILIEro U3y4yeHUs: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTUIO Y OOYyYaroIIMXCs
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMaMH, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCEITHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJIEe HA YPOBHE OCHOBHOTO 00IEro 0Opa3OBaHMS
CBS3aHO C pAalMOHAIBHBIMM M HUpPpPALMOHAIBHBIMU YHCIaMU, (POpMUPOBAHHEM
NpEe/ICTaBIEHUH O JEHCTBUTEIBHOM 4YHUCJE. 3aBepIIeHHEe OCBOCHUS YHUCIOBON
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandyeckux JUHUN — «AnreOpandyeckre BhIPaKSHHSI»
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO Y OOYyHAIOIIUXCS
MaTEMaTUYECKOro arrmnapaTta, HEoOXOIHMMOIo I pEIIeHHs 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB H TMPAKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIH Marepuan TPYNIUPYETCS BOKPYT
paIlMOHANIbHBIX BhIpaKeHHI. AnreOpa IeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMATHYECKUX MOJIENICH, OMHCAHUsl MPOIECCOB H
ABJIICHUN peajbHOrO Mupa. B 3agaum oOyueHus anrebpe BXOAAT TaKkKe
JanbHeWIllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHHMSI Kypca HWHGOPMATHKH, W OBJIAJICHUE HABBIKAMH
JNEIyKTUBHBIX paccyxacHui. [IpeoOpazoBaHue CHMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHsI, CIOCOOHOCTEN K MAaTEeMAaTUYECKOMY TBOPUYECTRBY.

Copepsxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAIEJICHO Ha TOJyYCHHE
oOydJaromuMHCs 3HAHUN O (QYHKIUAX KaK BaXKHEHUIIEH MaTEMaTHYECKON MOJEIH
JUTSL OTIMCaHUST M UCCIIEIOBAaHUS Pa3HOOOPa3HBIX MPOIIECCOB U SIBJICHUI B MPUPOJIE
u obmectBe. M3yuenue marepuana CroOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHUS UCIIOIb30BaTh Pa3IUYHbIE BbIPA3UTENIBHBIE CPEICTBA A3bIKAa MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckwe, BHOCUT BKJaa B (HOpMHUpOBaHUE
MPEICTABICHUN O PO MATEMATHKN B PA3BUTHH IUBWIM3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax u3ydaetrcsi y4eOHbIH Kypce
«Anrebpay», KOTOpPBIM BKJIIOUAET CIEIYIOIINE OCHOBHBIE pa3esibl COAEpKaHUS:
«Yucrna w BBIUKCICHUS», «ANTeOpandeckue BBIPAKCHUS», «YPaBHEHUA W
HEPABEHCTBAY», «DyHKIUN.



Ha u3ydenue yueOHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Heneno), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kimacce — 102 gaca (3 gaca B He/IeIIO).



COIJEPKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NI€CATUYHBIEC, MEPEXO] OT OAHOM (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOpSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypajJbHBIM [IOKa3aTeJNeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUN HAa OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3a7a4M Ha
MPOILEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AJire0panyvecKne BbIPaKeHH s

ITepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C TIEpeMEeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHBIX. [IpencraBienue 3aBUCUMOCTH MEKy BEIMUYMHAMH B BUIE
dopmyibl. Beruncnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuiia MpeoOpa3oBaHUS CYMM H
IPOU3BEICHUM, MPaBUIIA PACKPHITUS CKOOOK U MPUBEACHUS MOIOOHBIX CIaTaeMbIX.

CBoliCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTousieHa. C0KeHHE, BBIYMTaHUE,
YMHOXEHUE MHOIOYWIEHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOT'OUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHHS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEU JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHEeHH. CoCTaBiI€HHWE YpaBHEHHU MO
YCJIOBHIO 3a7au. PenieHne TeKCTOBBIX 33/1a4 C HOMOIIBIO YPAaBHEHU.

JIuneliHoe ypaBHEHHE C JIByMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemnieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHCTEM YPABHECHUM.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX (OPMYJIAMHU.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn

y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.
8 KUIACC

Yucaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uymucia. [loHstue o0 wuppalMOHATBLHOM YHCIIC.
JlecaTuunble TPUOIMKEHUSI UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPAaTHBIX KOPHEHW M UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenbpIM NoKaszaTeneM U €€ cpoiictBa. CTaHapTHas 3alKCh YHCIA.

AJire0panyvecKne BbIPasKeHH s

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApPaTHOrO TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JIpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHble BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanvs ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPaBHEHUN C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKIUHA

[Tonsitne Qyakmuu. OOIacTh OMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrenne cBoiicTB ¢yHkmmu mo e€ rpaduxy. [Ipumeps
rpauKoB QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUYHbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCENT U KOOPAMHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [I[pukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOASIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEW U YETBEPTOM
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

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

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPAaBHEHUM C ABYMs IEPEMEHHBIMU. PellleHrne cucTem JIByX YpaBHECHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEepeMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHoOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DyHKIUN

KBagpatnunas ¢ynaknus, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapadoIIbl, 0Ch CAMMETPUN MTApaOOIIbI.

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

YucaoBbie MOCTEI0BATEIbHOCTH U NPOrpPeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppEeHTHOI popMynoi u Gopmysoil N-ro wieHa.

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

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

IINTAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTAaTbhl OCBOCHUS MPOTPaMMbl Yy4eOHOTO Kypca
«Anrebpay XapaKTepHU3yIOTCS:

1) naTpuoTHYecKOe BOCIIMTAHHE:

MPOSIBJICHUEM HMHTEpeca K TPOIUIOMY U  HACTOSIIEMY POCCHHCKOU
MAaT€MaTHK{A, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKONM MAaTEMAaTHYECKON IIKOJIBbI, K HCIIOJIB30BAHUIO ITHUX
JOCTWXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA U peallu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYyHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TpakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJACHUIO ATHYCCKHUX MPOOJIEeM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAayKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTHUYECKUX 3a]ay
MaTeMaTU4eCKOM HAIMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHWs Ha TPOTSKEHUU BCEH JKM3HHU IJISl YCMEMHOW MpodecCHOHATBHOM
JESTENbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHINBUIYAITBHON TPACKTOPUH 00Pa30BaHUS M )KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acreTH4YeCKO€e BOCIIMTAHHE:

CIIOCOOHOCTPIO K OMOIMOHATHPHOMY U  OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajlau, PEUICHUM, pacCyKJACHUN, YMEHUIO BHJIETh
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:



OpUEHTAIlME B JEATETLHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOILI U
oOliecTBa, MOHUMAaHUEM MAaTEMATUYECKOW HAyKh Kak cepbl UYeT0BEUYECKOM
NEATeNIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAUYUMOCTU JUJISl PA3BUTHUS LIMBUIIM3AIUH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKA M MaTeMaTHYE€CKON KyJIbTYpOHl KakK CpelICTBOM
MO3HAHUS MHpA, OBJAJEHUEM NPOCTEUIIMMHU HaBBIKAMHU HCCIIEI0BATEIbCKOM
NeSATeNIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOpMHPOBAHHME KYJIbTYPbI 310POBbS H
IMOIMOHATBLHOTO 0JIArOMOJIy Y Hs:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUUYECKHUE 3HAHUS B HWHTEpPEcax CBOETO
3I0POBBSI, BEICHHUS  3JI0POBOTO  00Opa3za  KWM3HU  (30pOBOE  MHTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa peQIeKCUM, TPU3HAHHEM CBOETO
paBa Ha ONIMOKY M TaKOTO JK€ MpaBa JAPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUCHTAIMEH HAa MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHUU ISl PEIICHUS 3a/1a4
B 00JIACTHM COXPaHHOCTH OKpY)KAIOIIEeH Cpenpl, IJIaHUPOBAHHUS IOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEICTBUN JJISI OKPYXKAKIIEH Cpeabl, OCO3HAHHEM
I00aJIBFHOTO XapaKTepa AKOJOTHUECKUX IPoOJIeM U MyTel UX PeIIeHUs;

8) ajanTanus K U3MEHSIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHOM
cpebl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHS CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JeITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIOAEH, MPUOOpEeTaTh B COBMECTHOM JESATEIHHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIIETEHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThIO B  (OPMHUPOBAaHWU HOBBIX 3HAaHHK, B TOM YHCIIC
dbopMyITUpOBATh UACH, TOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHHUSIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUHA KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUs] U JACUCTBUS, (OPMyIUpOBaTH M OICHUBATH PUCKH H
MOCJIEACTBUSA, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS
ba3oBble Jornueckue aAecTBUA:
e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTEMAaTHYECKUX
O00OBEKTOB, MOHATHI, OTHOLICHUM MEXKIY MOHATUSIMHU, (POPMYIUPOBATH
ONpeNeNiecHUs]  MOHSITUH, YCTaHABIMBATH CYUIECTBEHHBI  MNpHU3HAK



KJaccu(UKanuy, OCHOBaHUS Mgl OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
IIPOBOIMMOTIO aHAIIN3a;

BOCHPUHHMMATh, (OPMYJIHpPOBATb M  NPEeoOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpPULATENIbHbIC, €IMHUYHBIE, YacCTHbIE M 0OIIHe,
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTaxX, [AaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npenjaratb — KpUTEpUM I8 BBIABICHHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JieNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE JOKa3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMOCOO pelieHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpAaTh Hauboyiee MOAXOASIMIHMN ¢ y4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBaTeLCKHAE TeCTBHUSA .

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTh BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTaHABIWBAaTh HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

IPOBOJAUTL IO CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
HKCIICPUMEHT, HEOOJIBIIIOE  HMCCIICIOBAHWE 10  YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COO00M;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 00OOIIECHHUS U BBIBOJBI IO pe3yJIbTaTaM
IPOBEACHHOTO HAOJIIOJCHUS, HMCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH
MIOJIYYE€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BHTHE IIPOIEcCa, a TaKXE BBIIIBUTATh
IPEATIONIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmaumeii:

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

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;



BbIOMpaTh (QopMy mpeacTtaBieHUus UHOOPMALMK W HLIIOCTPUPOBATH
pellaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMiu, HWHOW Tpaukoil U ux
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh MH(GOPMAIMM MO KPUTEPHUSM, MPEATOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

BOCIIpUHMMATh H  (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSMH W LEISIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHCBMECHHBIX TEKCTaX, JaBaTh MOSCHCHHS TIO
XOJy pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYXKJICHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOOJIEMBI, peIIacMOM 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXKUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe hOpMYITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEJICTaBIATh  pe3yjbTaThl  pEIICHWUS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BbBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIECTBA  KOMAHIHOM |
UHAUBUAYATbHOM paOOThl MpU pPEHICHHH Y4YeOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIbHOCTHU, MJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OTOBapUBATHCA,
0o0CcyXIaTh TPOLIeCC U Pe3yJIbTaT padOThl, 0000IaTh MHEHUS HECKOIBKHX
JIIO/IeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl W JIPyTU€), BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBHS C APYTHMMH YJCHAMU KOMAaH/IbI,
OIICHMBATh KA4yeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHbIe YHUBepcalbHbIEe YUueOHbIe JAeiicTBUs
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PEUIeHUs 3aAadyu (WU ero
4acTh), BHIOUpATHh CIMOCOO PEIHIEHUS] ¢ YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPHU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB, HANIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YyJbTATA JNEATEIBHOCTH IMOCTABICHHOW LEIN
U YCIIOBUSIM, OOBSICHATh MIPUYMHBI JOCTUKEHUS WA HEJOCTHXKEHUS LEIH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHBI

K koHmy oOyuenuss B 7 kJjacce OOYYalOIIMICS TMOJIYyYUT CICAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

BrinonHsATh, coueras YCTHbIE W NHUChbMEHHBIE TPUEMBI, apudmeTnyecKue
NEUCTBUA C pallMOHAIbHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUs YKCIIOBBIX BBIPAXKCHHUH, MPUMEHSITh PasHOOOpa3HbIC
criocoObl ¥ MPHUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAKEHUMU, COACPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoanTh OT omHOM (OPMBI 3aMKMCH YUCEN K APYyrou (mpeodpa3oBbIBaTh
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBH).

CpaBHUBAThH U YIIOPSAJOUYMBATH PAllMOHAJIBHBIE YUCIIA.

OKpyrasaTh yucia.

BpINOTHATE PUKUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY 3HAYCHUI
YUCJIOBBIX BbIpAKEHUW. BBINMOMHATH NEUCTBUSA CO CTENEHSIMHU C HATypaJbHBIMHU
MOKa3aTeSIMU.

[IpuMeHAT,  NpU3HAKK  JACIMMOCTH,  PA3J0KEHUE HAa  MHOYKUTEIU
HaTypaJIbHBIX YUCET.

Pemate mnpakTUKO-OpPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYUH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, NPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHUA

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMUHOJOTHIO U CHUMBOJMKY, MPUMEHSThH
e€ B ipoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUN MpPU 3aJlaHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

Boinonusate  mpeoOpa3oBaHusi  [EJIOFO  BbIpAXEHUS B MHOTOWICH
MIPUBEJICHHEM MTOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.



BBINONHATE yMHOKEHME OJHOWIEHA HAa MHOIOYWIEH M MHOIOWICHA Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh PA3J0KEHUE MHOTOWIEHOB HAa MHOXHUTEIN C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOMHWTENS, TPYNIUPOBKH  CIAraeMbiXx,
npuMeHeHus: (OPMYJT COKPAILEHHOTO YMHOKEHHUS.

[IpumeHsaTh npeoOpa3oBaHKsl MHOTOWIECHOB ISl PEIICHUsl pa3IMYHBIX 3a]1a4
13 MaTEMATHUKHU, CMEKHBIX MPEIMETOB, U3 PEATBbHON IPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEISIMU UL
npeoOpa3oBaHuUs BEIPAKCHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pewate nuHelHbIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSS IpaBHIIA
nepexoqa OT UCXOJHOIO0 YPaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBasercs
JIM YUCJIO0 KOPHEM YpPaBHEHMUSI.

[IpumensTh rpaduuecKue METOJIbI MPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTs mnpuMepsl MNap 4YUCEN, SBIAIOIMIMXCA PEIICHUEM JMHEHHOTro
YpaBHEHUS C IBYMS IEPEMEHHBIMU.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TI'PAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pewmats cuctemsl IByX JIMHEWMHBIX YPABHEHUW C JBYMS IEPEMEHHBIMH, B TOM
quclie rpaguyecKu.

CocTaBiAiTh M pelIaTh JHWHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUW MO YCIOBUIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJIYyYECHHBIA pPE3yJIbTarT.

DyHKUUMA

N3o0paxaTh Ha KOOPIUHATHONW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIUChIBATH YHUCIIOBBIE IIPOMEKYTKH HA
anredpandecKkoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKU MO 3aJaHHBIM KOOpAMHATAM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKINHN Y = [X|.

OnuceiBaTh € NOMOUIbIO (YHKIMA M3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LEHA, KOJIMYECTBO, CTOMMOCTD,
MPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM paboTHI.

Haxonuth 3HaueHne QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[TorumaTe rpadudeckuil cmocod MpeacTaBICHHUS W aHaIW3a WHGOpMAINH,
W3BJICKATh U MHTEPIPETUPOBATH MHGOPMAIINIO U3 TPa(QUKOB peaTbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.



K koHmy oOyuenuss B 8 kJjacce o0OydYaromuiics TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYUCTICHUS

Hcnonb3oBaTh HavYalIbHBIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
quces JJIS CpaBHEHUS, OKPYTJICHUS U BBIUUCICHUM, U300pakaTh JACHCTBUTEIbHbBIC
YyCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensaTy mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIAUTh
KBaJpaTHbIE KOPHH, HUCIIOJNB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBHIMOJHSITH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Ncnonp3oBaTh 3amucu OOJIBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panyvecKue BbIpasKeHU s

[IpyMeHATh TMOHSTHE CTENEHM C IEJIbIM  TO0Ka3aTesieM, BBINOJHSITh
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTCTICHU C IEJIBIM TTOKa3aTeJIeM.

BBINOTHATE TOXKJIECTBEHHBIE NMPEOOPA30BaHMS PaAIllMOHATIBLHBIX BBIPAKCHUN
Ha OCHOBE TIPaBUJI JCHCTBUI HAJ MHOTOUYICHAMH M aJIre0pandecKUMU APOOSIMH.

PackianpiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[TpumensTs npeoOpa3oBaHusl BEIPAKEHUN JJI PELISHUs pa3InYHbIX 33/1a4 U3
MaTE€MAaTHKH, CMEXXHBIX ITPEAMETOB, U3 PEAJIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS M PalMOHAIBHBIE YpaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IByMsI IEPEMEHHBIMU.

[IpoBoaUTH MPOCTEUIIINE UCCICIOBAHNUS YPABHCHUM U CUCTEM YPABHEHHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyecKux MpeaCcTaBiIeHUi (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHWI pEIICHHUs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJEIN C T[OMONIBIO COCTABJICHUS YPaBHEHHMS WM CHUCTEMbl ypaBHEHUU,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHsAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OLEHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, /1aBaTh
rpauUecKy0 WILTIOCTPAIMI0O MHOXKECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUN

[TornmaTe ¥ UCIONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMsI), ONPEAENSTh 3HaueHWe (YHKIUU MO 3HAYEHUIO
apryMeHTa, onpeensaTh CBOMCTBA (YHKIMU O €€ Tpaduky.

Crpouth rpadvku 31eMeHTapHbIX PYHKIHI BUIA:



y = kix, y =x2,y = x3y = X, y = VX, onucsBaTh CBOWHCTBA YHCIOBON
dbyHkuuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce OOyYaromMiiCs TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

CpaBHUBATH U YNOPSIAOUYNBATH PALIMOHAIIBHBIE U UPPALUOHAIBHBIE YUCIA.

Boinonusate apudmeTndeckue JACHCTBUS C PAIMOHAIBHBIMU  UYWCIAMU,
coyeTas YCTHbIE M TIMCbMEHHBIE NPUEMBI, BBINOJHITh BBIYMCICHUS C
UppalMOHAIbHBIMU YUCIIAMHU.

Haxonuth 3HaueHus cCTeNeHEeW C 1eNbIMU [OKa3aTeasiMu U KOPHEW,
BBIYUCIISATh 3HAUEHUS YUCIOBBIX BBIPAXKECHUH.

OKpyraarTh JI€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUIKY pe3yJbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHEHBIE W KBaJpaTHBIE ypaBHEHHUS, YPaBHEHMS, CBOISIIIUECS K
HUM, NIPOCTEHIIINE APOOHO-PAITMOHATBHBIC YPABHEHUSI.

Pemate cucteMbl JIBYX JMHEWHBIX YpPaBHEHUN C JBYMs TMEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHECHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBIIACTCS TUHEHHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamvyeckuM CrocodoM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MpOCTEHIINE HUCCIETOBAHNUS YPABHEHU U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHHWI PEILIEHHUs, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

PemaTte nuHelHbIE HepaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)kaTh
pelIeHrne HEpaBEeHCTB Ha YHMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YHCIIOBOU NMPSIMOM, 3alIMChIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUMN

PacrioznaBaTh GyHKIMHM WM3YYCHHBIX BUIOB. [loka3plBaTh CXeMaTHYECKH

pacIooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIMN Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITHIA.

Crpouth u u300paxkaTb CXeMaTUUYECKH IpadUKu KBaJpaTUUYHBIX (YHKIIUH,
OMUCHIBATh CBOMCTBA KBAAPAaTUUHBIX (DYHKIUHN 110 UX rpadukam.



Pacno3HaBaTh KBaJpaTHUHYIO (PYHKLIMIO 11O (popmysie, IPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHH.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

PacniozHaBaTh apuMeTHUECKYyI0 M TE€OMETPHUUYECKYI0 MpPOTPEeCcCUd MpH
Pa3HBIX CrIocobax 3aaHusl.

BbINONHATE  BBIYMCIEHHUS C  HUCHOJb30BaHHMEM (opmMyl N-ro ujeHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.
N3006paxkaTh wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MIIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMHU IIOCJIEIOBATEIBHOCTAMHU, B TOM
YHCIIe 3aJ]aud U3 PEaTbHOM JKU3HU (C MCIIOJIb30BAaHUEM KaIbKYJISITOPa, IHU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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