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IHOACHUTEJIBHAS 3AIINCKA

PabGouyass mnporpamma yueOHOTO Kypca «AnreOpa» (0a30BbI  ypOBEHD)
npeaMeTHon obnactu «Matemarrka 1 uHGopMaTuka» pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHbiM 3akoHOM 0T 29.12.2012 Ne 273-®3 «OO0 00pa3oBaHuH B
Poccuiickoit denepanuny» (¢ U3MEHEHUSIMU);

- @enepalibHBIM TOCYIAPCTBEHHBIM O0pa30BaTENIbHBIM CTaHIAAPTOM OCHOBHOTO
oOmiero 00pa3oBaHUs, YTBEPKACHHOIO MpukazoM Munnpocsemenus Poccun ot
31.05.2021 Ne 287 (¢ u3MEHEHUSIMHU U JOTIOJTHEHUSIMU );

- @enepanbHOi  00pa3oBaTeNbHOM  MPOTPAaMMOM  OCHOBHOTO  OOIIIETO
oOpazoBaHus, yTBEpKACHHOMN pukazoM Munnpocsemenus Poccuu ot 18.05.2023
No 370 (c u3sMeHeHUsIMU U TOTIOJTHEHUSIMHU );

- palouell mporpaMMoOM BOCHHUTAHHUS C Y4YETOM MPOBEPSIEMBIX TPeOOBAaHUN K
pe3yapTaraM OCBOEHHS OCHOBHOUM 00pa30BaTEIbHOM MpPOrpaMMbl OCHOBHOIO OOIIETO
0o0pa30BaHus: JyXOBHO-HPABCTBEHHOIO PAa3BUTHS, BOCIUTAHUS W COLMAIU3ALUU
oOyuarontuxcs (IIpunoxenue).

B nmporpamme yuteHsl wujaed W nojoxkeHuss KoHuenumu — pa3BUTHS
MaTemarnueckoro oopaszoBanus B Poccuiickoit @enepanuu.

[TpuopuTeTHBIMU 1ENIIMHU O0yUYEHUSI MaTEMAaTHKE B /—9 Kiaccax SBISIOTCS:

dbopMUpOBaHUE IEHTPATBHBIX MAaTeMAaTUYECKUX TMOHSATHH (YKMCIIO, BEIWYHHA,
reoMeTpuueckas Qurypa, nepeMeHHasi, BEpPOSATHOCTb, (PyHKIMs), 0OeCIEeUUBAIONINX
IPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTEMATUUYECKOI0 00pa30BaHusl 00y4yaroUIXCs;

NOJBEICHNE OOYyYaloIMUXCsl Ha JOCTYIHOM JJisi HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOLIEr0 MUpa, IOHUMaHUE MaTeMaTUKH KaK 4acTH
oO1IEeH KyJabTypbl YEIOBEUECTBA;

pa3BUTHE MHTEIJIEKTYaJbHbIX M TBOPYECKHX CIOCOOHOCTEH OO0yYaromuxcs,
MO03HABATEILHON aKTUBHOCTHU, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YyUEHUIO0 MaTEMATUKU;

dbopMupoBaHue (PYHKIUMOHAIBHOW MaTeMaTUYeCKOM TIpaMOTHOCTU: YMEHHS
pacno3HaBaTh MPOSBICHUS MATEMAaTUYECKUX MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEN
B pealIbHBIX KU3HEHHBIX CUTYallMSX W MPU U3YYEHUU JPYTUX y4eOHBIX MPEIMETOB,
MPOSIBIICHNS 3aBHUCHUMOCTEM W 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh HMX Ha S3bIKE
MaTeMaTWKU M CO3/1aBaTh MaTE€MAaTUYECKHWE MOJENIH, NPUMEHATh OCBOEHHBII
MaTEeMaTUYECKU amnmapar sl pEelIeHUus MPaKTUKO-OPUEHTUPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OIICHUBATH MMOJTYUYECHHBIEC PE3YJIbTATHI.

N3ydenne anrebpbl oOecrieunBaeT pa3BUTHE YMEHHUs HaOIIO[aTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIICHUS, CIOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBaTH CBOM JIEUCTBUSI U BBIBOIBI, (POPMYIMPOBATH
YTBEPKICHUSI.

OcBoeHune kypca anreOpbl 0oOecnedrBaeT pPa3BUTHE JIOTMUYECKOTO MBIIUICHUS
OOyyYaroluXCcsi: OHM MCHOJB3YIOT JEAYKTHBHbIE M WHAYKTUBHBIE PACCYXICHUS,
000011IeHNe Y KOHKPETHU3aIINI0, a0CTparupoBaHUE U aHAJIOTHIO.

OOyuenue anredbpe mpenanonaraeT 3HAYUTENbHBIA OOBEM CaMOCTOSTEIbHON
JESTEIIbHOCTH O0YyYaroNINXCs, TO3TOMY CaMOCTOSITENIbHOE PEIlIeHUE 3a]au SBIISETCS
peanu3anuen 1esTeIbHOCTHOIO MPUHIMIIA O0yUEHHUS.
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B mporpammy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTAaBICHHBIE BO BCEX OCHOBHBIX pasfeliaXx MaTeMaTHu4eCcKOro
oOpa3oBaHus W  CIIOCOOCTBYIONIME  OBJAJACHUIO  OOYYaIOMMHCS  OCHOB
YHUBEPCAIHLHOTO MAaTEMaTHUECKOTO SI3bIKA.

CornacHo yyeOHOMY IJIaHy B 79 Kilaccax u3ydaercst ydeOHbI Kypc «Anredpay,
KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3ienbl coaepxkanus: «Yucma u
BEIYHCIICHUS», «ANTeOpandecKkue BBIPAKCHUS», «YpPaBHGHHS W HEPABCHCTBAY,
«DOyHKIIUW.

Ha msydenne ydebHOTrO Kypca «Anredpa» orBomutcs 306 yacoB: B 7 Kiacce —
102 4gaca (3 ygaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kiacce —
102 gaca (3 gaca B HeZEINIO).
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COIAEP) KAHHUE OBYYEHMUSI

7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE M JIECSTHUYHbBIC, MEPEX0] OT OAHOW (HOpMBI 3amucH
apobeit k gpyroi. IloHsTHe panMOHANBHOTO YHCIA, 3alKcCh, CpaBHEHUE,
YIOPSIOYMBAHUE  PAlMOHANBHBIX YHCENl. ApupMeTHYecKue JeHCTBUS €
palrOHAIBHBIMUA YMCiIamMu. Pemienue 3amad U3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[OKa3aTelieM: OIpelneieHne, NpeodpazoBaHue
BBIPA)KEHUI HA OCHOBE OIPENENICHUs, 3aIuCch O0NbIINX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUE ApoOU U JIpoOU B BUAE MPOLEHTOB. Tpu OCHOBHBIC 3a7a4u Ha
IIPOLICHTBI, PELLICHNE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

IIpruMmeHeHnue TMpPU3HAKOB  JEIUMOCTH, pPAa3JIOKCHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBHCHMMOCTM, B TOM 4ucie TIpsMas M oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJireOpanydecKue BbIpaKeHU S

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUSI C IIEPEMEHHOMN. JlommycTUMBIE
3HaYCHHUs NepeMeHHbIX. [Ipencrapienre 3aBUCHMOCTH MEKly BEJIMUMHAMU B BUJIE
dbopmynbl. Beruucnenus no popmynam. IIpeodpazoBanue OyKBEHHBIX BbIPaKEHUH,
TOKJECTBEHHO pAaBHBIE BBIPDAXEHMs, NpaBWia NOpeoOpa3oBaHUsl CyMM U
IIPOU3BEACHUI, MPAaBUJIA PACKPBITHS CKOOOK M MPUBEIEHUS MOJOOHBIX CIIaraeMbIX.

CBOICTBa CTENEHU C HATYPAJIbHBIM ITOKA3ATENEM.

OpnHowieHnsl 1 MHOTOWIeHbl. CTeneHs MHOrowieHa. CiokeHue, BBIYNTaHuE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIbI COKPAILEHHOTO YMHOKEHM: KBapaT CyMMBI
Y KBaApar pasHocTu. PopMyiia pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOYJIEHOB Ha
MHOXHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHME, KOpEHb YpaBHEHMs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWIBHOCTb YPABHEHUM.

JIuHeliHOEe ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHeHHWW. CoOCTaBlIEeHHWE YpAaBHEHHHU 110
YCJIOBHIO 3a7aui. Penienre TeEKCTOBBIX 3a7a4 ¢ MOMOIIbIO YPAaBHEHUM.

JIuneitHOoe ypaBHEHHUE € JAByMS IEPEMEHHBIMU U ero rpaduk. Cucrema aByX
JVMHEMHBIX YpPaBHEHUW C JByMs IepeMEHHbIMHU. PemieHue cucteM ypaBHEHUH
crocoOOM MOACTaHOBKHU. [Ipumepbl pelieHus TEKCTOBBIX 3a/ad C IOMOILBIO
CUCTEM YPaBHECHMM.

DOyHKIUU

Koopannara Touku Ha npssmon. Yuciaoseie npoMexyTku. Paccrosinue Mexay
JIByMsI TOYKAMU KOOPAUHATHOU MPSIMOM.

[IpssmoyronpHas cucrema koopauHar, ocu OX u Oy. AGcrucca u opauHaTa
TOYKU Ha KOOPAMHATHOM TuIocKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (OPMYITaMHU.
Urenne rpadukoB peanbHbIXx 3aBucumoctedt. [lomstue Qynkmuun. I[padux
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dbynkiuu. CoiictBa dyHknuid. JInnelinas ¢ynkius, e€ rpaduk. ['padux Qyaxmmm

y = [x|. I'papuueckoe pemieHue TUHEHHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHEHUM.
8 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

KBaapartHeiii kopenb u3 uyucna. [lonstue o0 uppalMOHAIBLHOM 4YHUCIHE.
JlecaTrunble NPUOIMKEHUSI UppAllMOHAIBHBIX yuces. CBoiicTBa apupMeTHYeCKUX
KBaJIpaTHBIX KOPHEHW M WX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN
Y BBIYUCJIEHUAM. [{€eMICTBUTEIIbHBIC YNCIIA.

CreneHb ¢ 1eIbIM IOKa3areseM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YHACTA.

AJireOpanyvecKkue BbIpaKeHU s

KBagparaelii  TpEXWwieH, pPAa3jloOKEHHE KBAAPATHOIO TPEXWIEHA Ha
MHOKHUTEITH.

Anrebpanueckass J1poOb. OCHOBHOE CBOMCTBO anreOpanyeckond JIpoOu.
CnoxeHue, BbIYMTAHUE, YMHOXEHHE, JICJICHHE aireOpanyeckux ApoOei.
PanonanbHbIe BRIPOKEHUS U UX TPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmylia KOpHEM KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHH, CBOISAIINXCS K JIMHEWHBIM U KBaJIPATHBIM.
[IpocrTeiime qpoOHO-palliOHATBHBIE YPABHEHUS.

I'paduyeckas uaTEepHpeTalysl YpaBHEHUN C IByMs IEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YpaBHEHUU C JABYyMs NepeMEHHbIMU. [IpuMepbl pemieHus CucTeM
HEJIMHEWHBIX YPABHEHUN C IByMS IEPEMEHHBIMMU.

Peliienrie TEKCTOBBIX 3aj1a4 alireOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U X CBOKMCTBA. HepaBEeHCTBO € OHOM MEPEMEHHOM.
PaBHOCUMIIBHOCT, HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OAHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OHOW ITEPEMEHHOM.

DOYyHKIUU

[lonsitue ¢ynkuun. OOmacTb OMNpeAesieHus MU MHOXECTBO 3HAYCHHM
dbynkiuu. CriocoObl 3a1anus PyHKITHA.

I'padux dynkuun. Yrenue cBoicTB (yHKuuu mo e€ rpaduky. [Ipumeps
rpaduKoB QPyHKIIHI, OTPAKAIOIIUX PEATbHBIC TTPOIIECCHI.

@DYHKIMY, OINUCHIBAIOIINE TMPSMYI0 W OOpaTHyI0 MPONOPIMOHATBHBIC
3aBHCHMOCTH, UX rpaduku. yukuun y = X2, y = x3, y = VX, y=|x|. [paduueckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucyaa 1 BbIYUCIEHUSA

ParnmonanpHbIe YnciIa, HppaMOHATBHBIC YUCIa, KOHCUHBIC U OCCKOHCUHBIC
JIeCATUIHBIE TPoOH. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN, TCHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEYHBIC JeCATHYHBIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHC
MEXKy MHOXKECTBOM JI€MCTBUTEIIbHBIX YHACEN U KOOPAUHATHON MPSIMOU.

CpaBHeHHE JICHCTBUTEIBHBIX 4YHCEN, apupMeTHYecCKue JEUCTBHUS C



JICVCTBUTEILHBIMH YHCIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOIIETO MHPA, UIMTEIHHOCTH TMPOIIECCOB B
OKPYKAaOIIEM MHUPE.

[TpubnmxEnHOE 3HAYCHNE BEJTUIMHBI, TOUHOCTH MPUOIMxKeHUsI. OKpyTIIeHne
yucen. [Ipuknaka u olieHKa pe3yJIbTaToB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHoEe ypaBHEeHUE. PellieHue ypaBHEHUM, CBOIAIIUXCS K IMHEUHBIM.

KBagparHoe ypaBHeHHE. Pemienue ypaBHEHNN, CBOASIIMXCS K KBaJAPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEU U YETBEPTOU
CTEICHEW pa3JIOKEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUH. PellleHHe TEeKCTOBBIX 3a/ad
anreOpandecKuM METOIOM.

VYpaBHEeHUE C ABYMs MEPEMEHHBIMU U ero rpaduk. Pemienue cucteM AByX
JIMHEWHBIX YPABHEHHUU C JBYyMs IIEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHH,
OJHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
MHTEPIPETALMNS CUCTEMBI YPAaBHEHUI C IBYMs IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3aj1a4 alireOpandecKuM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nUMHEWHBIX HEPABEHCTB C OAHOM NEpeMeHHOM. PemieHue cucrem
JUHEWHBIX HEPaBEHCTB C OAHOW mnepeMeHHOW. KBaapaTHble HepaBEHCTBA.
['paduueckas wuHTEpIpeTalMsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMM.

DOyHKUUHA

KBagparnunas ¢ynkuus, e€ rpadguk u cpoiictBa. [lapabona, KoOpaAHHATHI
BEPIIMHBI TapadOoIIbl, 0Ch CAMMETPHUH MapadoJIbI.

I'padukn byrkmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = || u ux
CBOMCTBA.

YucJi0BbIC MOCTAEA0BATEIBHOCTH U MPOrPEeCcCUm

[loHATHE YKCIIOBOM NOCIEAOBATEIBHOCTH. 3aJaHHUE IOCIEA0BATEIBHOCTH
pPEKYppPEHTHOMN popMysioit U popmynoi N-To YjieHa.

Apudmernueckas U reomeTpuueckas mnporpeccur. Dopmynbl N-ro uieHa
apu(PpMETUIECKON U TEOMETPUIECKOMN MPOTPECCHIA, CyMMBI TTEPBLIX N YICHOB.

N300pakeHne wieHOB apu(METUUECKOW M TeOMETPUUYECKON MpOrpeccHii
TOYKAMHA HAa KOOPAWHATHOW ILJIOCKOCTH. JIMHEWHBIM M SKCIIOHEHIMAIBHBIA POCT.
Co>XHbIE POLIEHTHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YUYEBHOTI O KYPCA «AJIT'EBPA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTaTbl OCBOCHHS IMpOrpaMMbl ydyeOHOTO Kypca
«Anrebpa» XapaKkTepu3yroTCs:

1) narpuoTHYecKoe BOCIIUTAHHE:

NPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOAILIEMY POCCUHCKON
MaTE€MaTWKH, [EHHOCTHBIM OTHOLICHHEM K JOCTHUXKEHUSM  POCCHMCKUX
MaTE€MAaTUKOB M POCCHUICKON MAaTe€MaTUYECKOW MIKOJIbI, K HCIOJb30BAHUIO ITHUX
JOCTIKEHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaskaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN Tpa)kAaHNHA U pealn3aluu ero
npaB, NPEICTAaBICHUEM O MaTEMaTHUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBIE€HUN, NPOUEAYp TPa)xAaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B IEATEILHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHHUE:

YCTAaHOBKOW Ha AaKTMBHOE YYacTUE B pELICHUU NPAKTUYECKHX 3a1ad
MaTeMaTHYECKOM HaIIPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTU MaTEMaTHYECKOIO
oOpa30oBaHusl Ha TPOTSKEHUU BCEH KU3HU JUIsI YCIEUTHOW MpodecCruoHaIbHOM
JESTEIIbBHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM H
NOCTPOCHUEM UHAMBUAYATbHON TPAEKTOPUU 00pa30BaHUA U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K 3MOLUMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTH4ecCKuX OOBEKTOB, 3a/Jay, PEIICHUH, pPACCYKJIECHUW, YMEHUIO BHJIEThH
MaTeMaTH4ECKUEe 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTallMe B JEATEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAay4yHBIX
IpECTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOABI U
oOIiecTBa, MOHMMAaHHUEM MaTeMaTHYeCKON HayKH KakK cQepbl Yel0BEYEeCKON
NEATEIbHOCTH, 3TAllOB €€ PAa3BUTHSA W 3HAYMMOCTH IS Pa3BUTHs LIMBHIM3ALMUHU,
OBJIAJICHUEM SI3BIKOM MATEMaTUKH W MaTEMaTHYECKOM KyJIbTYpOW KaK CPEICTBOM
NO3HAHMA MHpA, OBJIAJCHHEM MPOCTEUIIMMU HAaBBIKAMH HCCIIEI0BATEIbCKON
NeATEIbHOCTH;

6) ¢usnmueckoe BocnuTaHue, GOpMHUPOBaAHUE KYJIbTYPbI 310POBbS H
IMOUMOHAJIBHOIO 0J1ar0NOJIyYusi:

TOTOBHOCTBIO MPUMEHSATH MaTEeMaTHUYECKHME 3HAHMS B HMHTEpECax CBOETO
30pOBbs,  BEIEHUS  3I0pOBOro  oOpa3a KU3HM  (3I0pOBOE  IUTAHUE,
cOQIAHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXa, peryiaspHas Quznueckas
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aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBbIKAa pPEQJIEKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPyroro 4eloBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTAle HAa MPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUU ISl pEeIICHUs 3a1a4
B 00JacTH COXPaHHOCTH OKpYXAloUIeHl cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM KX BO3MOXKHBIX MOCJEJACTBUM ISl OKpYXaroulell cpenpl, 0CO3HAaHUEM
100aJIbHOTO XapaKTepa 3KOJIOTMYECKUX MPOOIeM U yTel UX PEeIICHNUS;

8) ajanTanua K M3MEHSIOMUMCS YCJIOBUSAM COLMAJIbHON W NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIIOBUSIX HEOINPENEIEHHOCTH, MOBBIILIECHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIONEH, MPpUOOpETaTb B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOIMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIHE
bopMynupoBaTh UAECH, OHITHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh J€(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEM, IJIaHUPOBATh CBOE PA3BUTHUE;

CHOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTyallMl0, BOCIHPUHHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPeOyIOIIUNA KOHTPMEpP, KOPPEKTUPOBAThH
OpPUHUMAaeMble pelleHuss U JeHCTBUs, (POpMyIupoBaTh U OLICHUBATh PUCKU U
HOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAITPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIe e CTBUS

ba3oBble jornueckue aeiicTBU:

. BBISBIIATH M XapaKTepU30BaTh  CYIICCTBEHHBIE  IPU3HAKU
MaTeMaTHYEeCKUX OOBCKTOB, TIOHATHHA, OTHOIICHWH MEXKIy TOHITHSIMH,
bopMyITUpOBaTh OMPEACIICHHS TTOHATUH, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK
Kiaccudukanuu, OCHOBaHMS i  OOOOIIEHMS] ¥ CpPaBHEHHS, KPHUTEpUU
MIPOBOAMMOTO aHAJIN3A;

. BOCIIPUHUMATh, (OpMyIHpoBaTh M MPEOOPa30BLIBATH CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHbIC, CIMHUYHBIC, YACTHBIC U 00IIME, YCITOBHBIC,
. BBISIBJISITH ~ MAaT€MaTUYE€CKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3HM U

npoTuBOpeuns: B (hakTax, JAHHBIX, HAOMIOACHUSIX U YTBEP)KICHUSX, MpEAararh
KPUTEPHUH JIJIS1 BBISABICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIL;

. JenaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U
WHIYKTABHBIX YMO3aKIOUEHUH, YMO3AKIIFOUCHHH 10 aHAJIOTUH;
. pa30Ouparb J10Ka3arelbCTBa MAaTEMaTHUYECKUX YTBEPKICHUU (TIpsiMbIe

U OT MPOTHBHOTO), TPOBOAWTH CAMOCTOSATEIHLHO HECIOXKHBIC O0KA3aTeIhCTBA
MaTeMaTHYeCKuX (HaKTOB, BBICTPAWBaTh apTyMEHTAIIMIO, MPUBOIWUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

. BBIOMPATH CIIOCOO pereHus: yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO
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BAapUAHTOB PEIIEHUS, BEIOMPATh HAaNOoJIee MOIXOIAIINN ¢ YIETOM CaMOCTOATEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareabckue 1eHCTBUSA:

. WCIOIB30BaTh  BOMPOCHI KaK  HCCIEAOBATEIbCKUM  HMHCTPYMEHT
MO3HaHUs, (POPMYIUPOBATH BOIMPOCH], (PUKCUPYIOIINE MPOTUBOpEUUE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHABIMBaTh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMI0, MHCHHE;

. IPOBOAUTH MO CAMOCTOSITENIBHO COCTABICHHOMY ILJIaHY HECIIOXKHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE IO YCTAaHOBICHHIO OCOOEHHOCTEH
MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COOOM;

. CaMOCTOATENIbHO  (popMynHpoBaTh OO0OOIEHUS ©  BBIBOJALI  IIO
pe3ynbTaTaM  MPOBEAEHHOTO  HAOMIONEHUS,  HCCICNOBaHHs,  OICHMBATH
JIOCTOBEPHOCTD MOJTYUYECHHBIX PE3YJABTATOB, BEIBOJIOB U 00OOIIECHMIA;

. MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BbIJIBUTaTh
MPEANOIOKEHHS O €T0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanueii:

. BBISIBJISITh HEJIOCTATOYHOCTh U M30BITOUHOCTH MH(OpMALIUK, TAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a/1a4H;

. BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHbBIX BUAOB U (POPM MpeCTaBICHUS;

. BbIOMpaTh (opMy MpeAcCTaBICHHUs] UHPOPMAIUU U WILIIOCTPUPOBATH
peraemMsbie 3a/1a4M CXeMaMu, JuarpaMMaMi, HTHOU rpadukoil 1 X KOMOMHAIUSAMY,

. OIICHUBATh HAIEKHOCTh HHPOPMAIUU TI0 KPUTEPUSIM, TIPEITIOKEHHBIM

y4uTesneM Uin chOpMyIupPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHMKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUSA:

. BOCIIPUHUMATh M (POPMYIUPOBATh CYXACHUS B COOTBETCTBUU C
YCIIOBUSIMU M LENSIMUA OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOUYKY
3pEHUs B YCTHBIX M MHUCbMEHHBIX TEKCTAX, ABaTh MOSICHEHUS IO XOAY pEelICHUs
3a/1a4M, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

. B X0Jie OOCYXXJIeHUsl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJ1aeMOil
TEMBI, MPOOJIEMBI, pelIaeMOi 3a/lau, BbICKa3bIBaTh WJICH, HalleJIEHHbIE HA MOUCK
pELIEHMs], COINOCTaBISATh CBOU CYXKIEHUS C CYXKICHHAMH JIPYTUX YYaCTHHUKOB
nuanora, oOHapyKuBaTh pa3jiMuuMe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMynHpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

. MPEACTABIATh  PE3yAbTaTbl  pPELIEHUs  3aJa4yd, SKCIIEPUMEHTA,
UCCJIEIOBAaHUsA, MPOEKTa, CaMOCTOSATEIBHO BBIOMpPATh (OpMaAT BBICTYIUICHUS C
y4€TOM 3aJ]1ad NPE3EHTALMKY U OCOOEHHOCTEN ayAUTOPHH;

. NOHMMAaTb W  MUCIIOJB30BaTh  INPEUMYLIECTBA  KOMAHIHOW U
WHIUBUYaIbHON paOOThI IPU PEUICHUU YUY€OHBIX MaTEMaTHUECKUX 3a/1ay;
. OPUHUMATH  [EJIb  COBMECTHOW  JIEATENBHOCTH,  IUIAHUPOBATH

OpraHU3alii0 COBMECTHOW palOTHI, paclpeaessaTh BHIbI padOT, TOrOBapUBaThCS,
o0CyKJaTh TPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHX JTFONICH;
. y4acTBOBAaTh B TPYIIOBLIX (opmax paboThl (0OCYyXaeHHS, OOMEH
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MHEHHUSIMH, MO3TOBBIE€ IITYpMBI U JPYTHE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBAaTbh CBOMU JEWUCTBUA C JAPYTMMH YICHAMHU KOMaH]bI, OLICHUBATh
KaueCTBO CBOEr0 BKJIaJa B OOIIMU MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

. CaMOCTOSITEJIBHO COCTABJIATh IUIaH, aJITOPUTM pEUIeHMs 3aJauu (UiH
€ro 4acTh), BBIOMpPATh CHOCOO pELIEHUS C YYETOM HMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTUPOBAaTh BapHUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/UIEKT:

. BJIaJIETh CHOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJI IMpolecca |
pe3yabTara peneHusl MaTeMaTuyecKom 3a1auu;
. MPEeIBUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh NpPU PEUICHUU

3aJla4d, BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEH;

. OLICHMBAaTh COOTBETCTBUE PE3YIbTAaTa ACATEIBHOCTH I10CTABICHHON
LEJIU U YCJIOBUSIM, OOBSACHATh NMPUYMHBI JOCTHKEHHSI WU HEJOCTH)KEHUS IIelH,
HAXOJUTh OLINOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJ/IBTATbDI

K xoHiy oOydeHus B 7 kJacce oOydarOUIUMNCS TMOJYYHUT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTAThI:

Yucaa v BIYUCICHUSA

BoinonHsaTh, coderas yCTHbIE M NUCbMEHHbIE NPHUEMBI, apupMeTHYecKue
JNEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxonuTe 3HaueHHs] YHUCIIOBBIX BBIPAXKEHUH, MPUMEHSITh Pa3zHOOOpa3HbIE
CHOCcOoObl ¥ MPUEMBI BBIYMCIICHUSI 3HAUEHUN IPOOHBIX BBIPAKEHUH, COAEepKalIux
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT ogHOW (HOPMBI 3aITUCH YHCEN K APYyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B
YACTHOCTHU B OECKOHEUHYIO IECATUYHYIO IPOOB).

CpaBHHBATh U yHOPSAIOYMBATH PALIMOHATILHBIE YHCTIA.

OKpyIsTh ynca.

BbINONHATS NPUKUAKY U OLIEHKY pe3y/ibTaTa BEIYMCICHUM, OLIEHKY 3HAaYCHUI
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSMU C HaTypaJbHBIMU
MIOKa3aTeIsIMU.

[IpuMeHATh  NpU3HAKK  JEIMMOCTH, pA3JIOKEHHE HAa  MHOMUTEIU
HaTypaJbHBIX YHCEIL.

Pemars MpakTUKO-OPUEHTUPOBAHHBIE 3a/Ja4d, CBA3AHHBIE C OTHOLICHHEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, IPOLIEHTAMH, HHTEPIPETUPOBAThH
pEe3yabTaThl PELIEHUs 3a/1a4 ¢ y4ETOM OIPAaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
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paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyvecKkue BbIPaKeHU s

Hcnonb3oBarh anreOpandecKyro TEPMUHOJIOTHIO U CHUMBOJIMKY, PUMEHSTh
e€ B IIpoLecce OCBOCHUS Y4EOHOIO MaTepurara.

Haxonuth 3HaueHuss OYyKBEHHBIX BBIPAXKEHUN NpHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BoinonuaTe  mpeoOpa3oBaHusi  1I€JIOTO  BBIPAKEHHS] B~ MHOTOYIEH
MPUBEACHUEM MOAOOHBIX CIAaraeMbIX, PACKPBITHEM CKOOOK.

BpINONHAT YMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, MPUMEHSTH (POPMYJIbI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOMKHUTEIM C IOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIEro MHOMHWTENS, TPYNIHPOBKH  CIAracMbIX,
npuMeHeHus: (POpPMyIl COKPAIEHHOTO YMHOKEHUS.

[IpuMeHnsaTh TpeoOpa3zoBaHUsI MHOTOUYJIEHOB ISl PELIEHUST PA3JIMYHbIX 3a/1a4
U3 MaT€MaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBarh CBOMCTBA CTENEHEH C HATypaJbHBIMU TOKa3aTeIsIMU IS
npeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemarps nuHEHBIE YpaBHEHHsI C OIHOM IEPEMEHHOM, IIPUMEHSS NpaBUIIA
nepexoia OT UCXOJHOTO YPAaBHEHHUs K PaBHOCWIBHOMY eMmy. IIpoBepATs, ABisercs
JIM YUCII0O KOPHEM YPABHEHHSI.

[IpumeHaTh rpadguuecKkue METONbl MPU PEIICHUHU JTUHEHHBIX YpaBHEHUH U
UX CHCTEM.

[lonOupars npuMepsl MHap 4YUCEN, SBISIOMUXCS PEUICHUEM JMHEHHOro
YpaBHEHUS C ABYMS [IEPEMEHHBIMU.

CrpouTh B KOOPAWHATHOW MJIOCKOCTH TpauK JUHEHHOTO YpaBHEHUS C
JIByMsI TEPEMEHHBIMH, TMOJNb3YACh TIpaduKOM, MPUBOAWTH MPHUMEPHI PELICHUS
ypaBHEHHUS.

Pemars cucTemsbl IByX JTUHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecku.

CocraBiATh W pellaTh JIMHEMHOE YypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCJIOBHIO 3a/1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUN C KOHTEKCTOM
3aJ1a4y ITOJTYYEHHBIN pe3yibTar.

DyHKUUHA

N300paxkarb Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJIWHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3alMCBIBATH YHCIIOBBHIE
MIPOMEKYTKHU Ha alNre0pandeckoM si3bIKe.

OtMmedarh B KOOPJAMHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAMHATaM,
CTpOUTH rpa@uku TUHEHHBIX QyHKUUNA. CTpouTh rpaduK PyHKIUHN Y = |X|.

OnuceiBaTh € MOMONIBIO (YHKIMIA M3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PAaCCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTD,
POU3BOJIUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKLINU IO 3HAYCHUIO €€ apryMEeHTa.

[Tonumats rpadudeckuii crocod MpeACcTaBlICHUs] U aHaIn3a WHGOPMAIINH,
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W3BIICKATh U MHTEPIIPETUPOBATH HHPOPMAITHIO U3 TPA(PHUKOB PEaTTbHBIX MPOIIECCOB
U 3aBUCUMOCTEM.

K konmy obOydenmss B 8 kJjacce 0OydJarOMIMICS TMOJIYYUT CICAYIOIIHEC
MPEAMETHBIE PE3YIbTAThI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30Barh HavyaJlbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIIBHBIX
quceN JJIsl CpaBHEHUS, OKPYIVICHUS] U BBIUMCICHUM, N300paxarb J1eHCTBUTEIIbHbBIE
yycia TOYKaMH Ha KOOPAMHATHOU MPSMOW.

[IpuMeHATh MOHATHE apU(PMETHUYECKOrO KBAAPATHOTO KOPHS, HAXOAWUTh
KBaJ[paTHbIE€ KOPHH, HCIONB3YS MPU HEOOXOJUMOCTHU KaJIbKYIATOP, BBIMOIHSATH
npeoOpa3oBaHUsl BBIPAKEHUH, COAEPXKAIIUX KBaJpaTHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMN.

Hcnonb3oBarh 3anucy OONBIIMX U MaJbIX YUCEI C MOMOIIBIO JE€CSITHYHBIX
npoOeii u creneHelt yucna 10.

AJiredpandecKkue BbIpaKeHHUs

[IpuMeHATh TOHATHE CTENEHW C LEIbIM IIOKA3aTeJeM, BBIIOIHSTh
npeoOpa3oBaHus BRIPAXKEHUN, COAEPKAIINUX CTETICHU C LIEJIbIM [T0KA3aTEIIEM.

BbINOMHATE TOXKIECTBEHHBIE MPEe0Opa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI IEUCTBUN HaJl MHOTOWIEHAMHU U aJireOpanuyeCKUMU IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[IpumensTh npeoOpa3oBaHusl BBIPAKEHUM ISl pEIICHUs pa3iIMuYHBbIX 3a]a4
U3 MaT€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAJIbHON MPAKTHKU.

YpaBHeHMs U HEPABEHCTBA

Pemarb nuHelHble, KBaJApaTHbIE YPAaBHEHUS U PALMOHAJbHBIE YPaBHEHMS,
CBOJAILIMECS K HUIM, CHCTEMBI JIBYX YPABHEHHI C IByMsI IEPEMEHHBIMU.

[IpoBOomMTH MpOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPABHEHMHM, B
TOM YHUCJIE€ C TPUMEHEHUEM TpadUuecKuX MpeAcTaBIeHU (ycTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YpPaBHEHHUM pEIIeHUs, €CId UMEET, TO CKOJbKO, U
npouee).

[TepexomuTh OT cioBecHOW (HOPMYITHPOBKHM 3adauu K €€ anreOpandeckoit
MOJIEIM C TIOMOUIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBI YpaBHEHUH,
MHTEPHPETUPOBATh B COOTBETCTBUN C KOHTEKCTOM 33/]1a4H MOJIyYEHHBIN PE3YIIbTAT.

IIpuMeHATh CBOKCTBAa YHUCJIOBBIX HEPABEHCTB JMJII CPAaBHEHHMS, OLIEHKH,
pelIarh JIMHEWHbIE HEPABEHCTBA C OAHOM INEPEMEHHOM M HMX CUCTEMBI, JABaTh
rpaUyYecKyr0 WLTIOCTPAIMI0 MHOXECTBA pEIICHUH HEpPaBeHCTBA, CUCTEMbI
HEPABEHCTB.

DyHKUNHA

[TorumaTh U UCTONB30BaTh (HYHKIHUOHAIBHBIE MOHATUS U A3bIK (TEPMUHBI,
CUMBOJIMYECKHUE O0O03HAUCHMS), OMNpENessaTh 3HAUYCHHE (PYHKIUU IO 3HAYCHUIO
aprymeHTa, orpenesnsaTh CBoMcTBa PyHKIMHU 110 €€ rpaduKy.

Crpouts rpaduku 37eMeHTapHbIX QYHKIUN BUJIA:

y = kix, y = x2, y = x3,y = ||, y = VX, OIHCBHIBATH CBONCTBA YHCIOBOIL
byHKIMU TI0 €€ TpaduKy.



13

K konmy obOydenwmss B 9 kJjacce OOydJarOMIMICS TMOJIYYUT CICAYIOIIHEC
MPEAMETHBIE PEe3YAbTaThI:

Yncsia v BbIYMCJIEHUS

CpaBHMBATh U yHOPSAJOYMBATH PALIMOHAIILHBIE U HpPAIlMOHAIbHBIC YHCIIA.

BoinonuaTe  apudpMeTnyeckre ACHCTBUS C pallMOHAJIBHBIMU YHUCIIAMM,
coyeTass YCTHbIE W TIMChbMEHHbIE TMPHUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaLMOHATILHBIMU YHCIAMHU.

Haxonuth 3HaueHus cTeneHed C 1EIbIMM I[OKa3aTelsiMd M KOpHEH,
BBIYHCIIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrsiTh  EUCTBUTEIBHBIC YHCJA, BBIMNOIHATH MPUKUIKY pPE3yJbTaTa
BBIYHCIICHUN, OLICHKY YUCIJIOBBIX BBIPAKCHUMU.

YpaBHeHMsI U HEPABEHCTBA

Peliate nuHEHHbIE U KBaJpaTHbIC YPAaBHEHUS, YPAaBHEHUS, CBOIAIIUECS K
HUM, NPOCTEUIIINE TPOOHO-PAIMOHANIBHBIC YPABHEHMUS.

Pemrate cructempl ByX JIMHEMHBIX YPaBHEHMM C JByMs IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISICTCS JIMHEHHBIM.

Pemars TekcTOBbIE 3a/aud  anreOpandeckuM CrIocoOOM €  TMOMOIIBIO
COCTaBJICHHS YPaBHEHUS WIIA CUCTEMBI IByX YPABHEHUM C IByMS IEPEMEHHBIMH.

[IpoBoANTH MpPOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHUCJI€ ¢ TPUMEHEHUEM TpaduuecKux MpeacTaBieHn (ycTaHaBIMBAaTh, UMEET
JY YpaBHEHUE WJIM CUCTEMA YPaBHEHWI PEIICHHS, €CIM HMEET, TO CKOJBKO, U
mpouee).

Peiiate nuHelHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakarhb
pelieHre HEPaBEHCTB Ha YUCIOBOM MPSMOM, 3alMMChIBaTh PELICHHUE C MOMOIIbIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJparTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alMUCHIBATH PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Hcnons3oBaTh HEpaBEHCTBA MPU PEUICHUN PA3JIMYHBIX 3a]1a4.

DOyHKUUHA

Pacnio3naBarh (yHkMM W3ydeHHBIX BUIOB. I[lOKa3pIBaTh CXeMaTUYECKH
PAacIoioKeHNE Ha KOOPIMHATHOM TUTIOCKOCTH rpadukoB GyHKIMiA Buga: Y = KX, y =
kx + b,y =kix,y=ax2 + bx + ¢, y = x3, y = VX, y = [x|, B 3aBucHMOCTH OT
3HaYeHUHN KOI(DPHUITMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIHIA.

Crpouth u M300pakaTb CXeMaTHMUECKH TpadUKU KBaIpaTUYHBIX (DYHKIIUMH,
OMMCHIBATh CBOMCTBA KBaJIpaTUYHBIX (PYHKIUH 1O MX rpadukam.

Pacno3naBarh kBajipaTHuHyr0 (QYHKIHUIO 110 (Hopmysie, IPUBOIUTH MPUMEPHI
KBaJApAaTUUHBIX QYHKIHUHN U3 peaqbHON KU3HU, PU3UKHA, TCOMETPHH.

YuciioBble M0CJI€10BATEILHOCTH U IPOTPeCcCHH

Pacno3naBarh apupMeTHUECKyl0 M TE€OMETPUUYECKYIO MPOrPECCUU IMpHU
pa3HBIX croco0ax 3aaHusl.

BoBIMONHATS  BBIUKCICHUST C UCHOJb30BaHWEM (OPMYa N-rO 4jIeHa
apu(PpMETUIECKON U TEOMETPUIECKOUN MPOTPECCUIA, CyMMBI TIEPBBIX N YJICHOB.
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N300paxarh ujeHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YMCIIOBBIMHU IOCJEI0BAaTEIbHOCTSIMH, B TOM
YHCIie 33J]a4U U3 PeaJbHOM XKU3HU (C UCMOIB30BAaHUEM KAaJIbKYIATOPA, IUPPOBHIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne

HaumeHnoBaHue pa3xejioB 1 T€EM

KoaunuyecTBO YacoB

DyekTpOoHHBIE (HH(PPOBHIE)

/i NIporpaMmMmsl Beero KoHTpo/bHbIe 06pa30BaTeﬂbele pecypcehbl
padoThI
1 Uucna 1 BEIYUCICHHUS. 22 2 bu6mmoreka [IOK
PanmonansHbIe yncaa https://m.edsoo.ru/7f415b90
2 Anrebpanueckre BhIPaKCHHS 32 4 bubnuorexa [JOK
https://m.edso00.ru/7f415b90
3 VYpaBHEHUs 1 HEPABEHCTBA 23 2 bubnuoreka [{OK
https://m.edso0.ru/7f415b90
4 Koopaunare! u rpaduxmy. 18 1 bubmuotexa [JOK
DOyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpeHHE 1 0000IICHIE 7 1 bubmoteka [JOK
https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 10
[TPOT'PAMME
8 KJIACC
Ne | HanmeHnoBaHue pa3iesioB U TeM Komuectso uacon JJIeKTpoHHbIE (U (poBHIE)
n/n | mporpamMmel Beero | IKOHTPOIBHBIE | (Gya30paTebHBIE PeCYPCBI
PadoTbI
1 Ypcna ¥ BRIYUCIICHHUS. 15 2 bu6mmoreka [IOK
KBaspaTHble KOpHU https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTeneHs ¢ 7 1 bubnuoreka [IOK
LEJIBIM [TOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKeHHUS. 5 1 bubnuoreka [IOK
KBagparHslii TpEXUieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHUsI. 15 5 bubmuotexa [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 bubmoteka [JOK
KBasnparHble ypaBHEHUs https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 1 bubmuoreka [JOK
Cucrembl ypaBHEHUN https://m.edsoo.ru/7f417af8
v YpaBHEHHUS U1 HEPABEHCTBA. 12 1 bubmuoreka [{OK
HepaBenctaa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PyHKuuH. OCHOBHbIE NOHATHS S https://m.edsoo.ru/7f417af8
Bbu6moreka [IOK
; Dymctpu. Hncnospie Gymiim ) ! https://m.edsoo.ru/7f417af8
Bbu6moreka [IOK
10 [osropenue u 0dodmenme 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O0 102 10
[TPOT'PAMME



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
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
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9 KJIACC
KosuvecTBO 4acos
Ne HauMeHnoBaHue pa3iesioB U Hpax
n/m| TeM HporpaMMblp B A Tec | ACKTPOMHLIC (MHppPOBLIE)
cero "“gle Kue 00pa3oBaTebHBIE Pecypehl
padoThI paor
bl
1 Yucaa ¥ BRIYUCICHUS. 9 bub6mmoreka [IOK
JleiicTBUTENIBHEIC YHCIIa https://m.eds00.ru/7f419d08
VYpaBHEHUS U HEPABEHCTBA.
2 VYpaBHEHUS ¢ OHOIM 14 1 Bubmiorexa LIOK
HepeMeHHO https://m.edso00.ru/7f419d08
3 VpaBHEHUS U HEPABEHCTBA. 14 1 bubmotreka [JOK
Cucrembl ypaBHEHUT https://m.edso0.ru/7f419d08
4 VpaBHEHUS U HEPABEHCTBA. 16 1 bubmmoteka [JOK
HepasencrBa https://m.eds00.ru/7f419d08
bubmuoreka [IOK
16 1
> Pynkuun https://m.edso0.ru/7f419d08
6 YucnoBsie 15 1 bubmuoreka [IOK
MOCJIEA0BATENHHOCTH https://m.eds00.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHHE, 18 1 bubmoreka [IOK
cucTeMaTu3alus 3HaHUUI https://m.edsoo.ru/7f419d08
BIIIEE KOJIMYECTBO YACOB
ObL] O. CTBO HACO 102 5 0

I10 ITPOI' PAMME



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
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

1. Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIil YPOBEHb: YUeOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pex. TensikoBCKOro
C.A., AknonepHoe oomectBo «M3narenscTBo «IIpocBemieHue.

2. Maremaruka. Anre6pa: 8-if kitacc: 6a30BbIli YPOBEHb: YUeOHUK, 8 Kitacc/
Makapserues FO.H., Munatok H.T'., Hemikos K.W. u npyrue; nox pex. TensikoBCKoro
C.A., AxunonepHoe obmiectBo «M3narensctBo «IIpocBemieHuey.

3. Maremaruka. Anreopa: 9-i kiacc: 6a30BbIl ypOBEeHB: yueOHHK, 9 kimacc/
Makapserues FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pea. TensikoBCKoro
C.A., AkunonepHoe ob6miectBo «M3narensctBo «lIpocBemienue.

METOAUYECKHUE MATEPUAJIBI JIJ1S1 YUUTEJIA

Maremaruka «Anrebpa 7-9», Metoguyeckoe mnocoOWe K MNpPeaMETHOU
JIMHUN y4eOHUKOB 1o anredpe 1O. H. Maxkapsruesa, H. I'. Munarok,
K. . HemxoBa u np, Mocksa «IIpocsemenune» 2023.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI MU PECYPCHI

CETU UHTEPHET

1. bubnuroreka [JOK: https://m.edsoo.ru/

2.DecTrBab IeAaroruyecKux 1391 ()7 «OTKpPBITBIN YPOK»:
https://urok.1sept.ru/

3. Poccuiickas anekrponnas mkona: https://resh.edu.ru/

4 VnTepakTuBHAS oOpazoBaTesbHas OHJIalH-TIIaTdopMa

Uchi.ru: https://uchi.ru/


https://m.edsoo.ru/
https://urok.1sept.ru/
https://resh.edu.ru/
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[Ipunoxenue
K paboueii mporpamme OO0
y4aeOHOTO Kypca «Anredpay»

®opMmbl yueTa padodeil mporpaMmMbl BOCIIMTAHNUS B
pa0oueil mporpaMMe M0  MareMaTHKe

PabGouass mporpamma Bocmutanus MBOY «COII Ne 21 um. C.M.
XOJIOMSHCKOTO»  peaqu3yeTcss  4Yepe3  HCIOJb30BaHHE  BOCHHUTATEIHHOTO
MOTEHITAIA YPOKOB MaTEMAaTHKH.

Ota paboTa OCYIIECTBIISCTCS B CIECAYIOMUX hopMax:

e MOOYXJeHUE OOydYarOIIMXCS COONMIoAaTh Ha YPOKE OOUIECHPUHSTHIE HOPMBI
MOBEJICHUS, MPaBUia OOIICHUS CO CTapIIUMU (TIeIarornYeCKUMHU pabOTHUKAMM) U
CBepCTHUKaMH  (OOydYaloIMMHCS), TMPUHLUINBI  y4eOHOHW  AUCHUIUIMHBI U
caMOOpraHu3alluu;

e TMPUBJICYCHHE BHUMAHUS O0YYAIOMINXCA K IEHHOCTHOMY aCTEeKTy U3y4aeMbIX Ha
ypOKax MPEeIMETOB, SBJICHHUM, COOBITHI uepe3: JIEMOHCTpAIMI0 00Yy4YaroluMCs
IPUMEPOB  OTBETCTBEHHOTO,  TPAXIAHCKOTO  TIOBSACHWS,  IPOSBICHUS
YEJIOBEKOIIOOMST U JOOPOCEePACIHOCTH; oOpaIreHie BHUMaHUS Ha HPABCTBCHHBIC
aCIEKTHl HAYYHBIX OTKPBITUN, KOTOPHIE U3YYAIOTCS B JAHHBI MOMEHT Ha YPOKE;
Ha JesATeeH HayKH, MOJHMTHKOB, CBS3aHHBIX C M3y4YaeMbIMH B JIaHHBIH MOMEHT
TEMaMH, Ha TOT BKJIaJ, KOTOPbI OHHM BHEC/IM B Pa3BUTHE HAIICH CTPaHBI U MUPA,
Ha MOTHUBBI WX TIOCTYNKOB; WCIIOJh30BaHWE Ha ypOKax HH(POpPMAIIHH,
3aTparuBarollell BAKHbIE COIIMAIIbHBIE, HDABCTBEHHBIE, STHYECKUE BOTIPOCHI;

e WCIOJB30BAaHHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpKaHUA Yy4eOHOTO
npeameta s (GOPMHUPOBAHUS Yy OOYYAIOIIMXCS POCCHUUCKUX TPaJUIIMOHHBIX
JIyXOBHO-HPABCTBEHHBIX W  COIMOKYJBTYPHBIX IIEHHOCTEH Yepe3 1moadop
COOTBETCTBYIOIIUX TEKCTOB I UW3Y4YCHUS, TNPOOJEMHBIX CHUTyallud s
00CYXIeHHUsI B KJIacce;

e VHUIIMMPOBAHUE OOCYXICHUH, BBICKA3BIBAHHM CBOETO MHEHUS, BBIPAOOTKHU
CBOETO JIMYHOCTHOTO OTHOIIICHUS K U3y4aeMbIM COOBITHSIM, JIUIIAM;

e BKJIIOYCHHE B YPOK HIPOBBIX IMPOIEAYP, KOTOPBIE TOMOTAIOT MOACPKATh
MOTHBAIIMIO OOYYAIOIMMUXCSA K TIOJYyYCHUIO 3HAHWW, HAJaKWUBAHUIO TO3WTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWHA B  KJlacce, IOMOTAlOT  YCTaHOBJICHHIO
00poXxkeIaTeIpHON aTMOC(epbl BO BpeMsypOKa;

e IMPUMEHCHHWE HA YPOKE HMHTCPAKTUBHBIX (OPM padOTHI, CTHUMYIHUPYIOIINX
MO3HABATENIbHYI0 MOTHUBAIIMIO O0YYarOIINXCS;

e TPUMEHEHUE TPYIIOBON pabOThI WM PAOOTHI B Mapax, KOTOPhIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAHIHOW pabOThI W B3aUMOJCUCTBUIO C JIPYTUMH
00y4JarOIINMHUCS;
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e BBHIOOp M UCIOJIB30BAaHUME HA YpPOKax METOJOB, METOAMK, OKa3bIBAIOIIHUX
BOCITUTATEIbHOE BO3/CHCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCHHUTATEIBHBIM
UJeaIoM, UENbI0 M 3aJa4aMH BOCIIUTAHUS;

e VHHULMHMPOBAHUE U MOJAJIEPHKKA UCCIEI0BATEIBCKON JESITEIIBHOCTH MIKOJbHUKOB
B (hopMe€ BKIIIOUECHUSI B YPOK Pa3IMYHBIX HCCIENOBATEIBCKUX 3aJaHUil, YTO JaeT
BO3MOXKHOCTh 00YYarolmuMcs MPUOOPECTH HABBIKM CaMOCTOSITEIBHOTO PEeIIECHUs
TEOPETUUYECKOU MPOOIEMBI, TEHEPUPOBAHUS U 0(OPMIICHUSI COOCTBEHHBIX THUIIOTE3,
YBOXUTEIBHOTO OTHOIICHUS K UYXHM HAEsIM, MNYOJIMYHOTO BBICTYIUICHHUS,
apryMEHTUPOBAaHUS U OTCTaWBaHUs CBOEH TOUKH 3PEHUS,

YCTAaHOBJICHUE YBAXKHUTEJIbHBIX, JIOBEPUTEIBHBIX, HEe(POpPMaIbHBIX OTHOIICHUN
MEXy YUUTEIEM U YUYCHHUKAMH, CO3JJaHie Ha YPOKax AMOLMOHAIBHO-KOM(pOPTHON
Cpelbl.



