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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa 00eCTeUnBaeT U3YUCHHUE APYTUX AUCUUIUINH, KaK €CTeCTBEHHO-
HAYy4YHOTO, TaK M TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IpOIOJDKEHNs 00pa30BaHMs U B TIOBCEAHEBHOM >ku3HU. Pa3Butne y oOydaromuxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKkux
abcTpakiui, cnocobe OTpakeHUs MAaTEeMaTUYECKOM HAYKOM SBICHUHN U MPOILIECCOB
B IPHpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
M KauecTB MBIIUICHUS, HEOOXOJUMBIX IS alalTallud B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3yuenue anreOpsl oOecrieunBaeT pa3BUTUE YMEHUS HaAOIIOAATh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
dopmynupoBath yrBepxkAcHUs. OCBOEHUE Kypca anreOpbl 00eCeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OO0YyYaloUIuXcs: OHHM HCIONB3YIOT JEAYKTHBHBIE U
WHAYKTUBHBIC pacCyXIeHus, 00001eHne 1 KOHKpETH3aIlio, abcTparnpoBanue u
anajmornto. OOyuenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIN  O0BEM
CaMOCTOSITENIbHOM ~ 1€ATEIBHOCTH OOYYaIOLIUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelIeHne 3a/1a4 ABJSETCS peann3alueil JesiTeIbHOCTHOTO IPUHIUIIA O0yUYeHUS.

B crpykType mnporpammbl yuyeOHOro Kypca «AmnreOpa» aisi OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEpPKaTENbHO-METOINYECKUE
auHUH: «Yucnaa v BRIYUCICHUD), «ANreOpandecKue BRIPAKCHUSD, «YpaBHEHUS H
HepaBeHCTBay, «DyHkuumy. Kaxmas w3 3TUX coaepKaTebHO-METOAMYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYECHUSI Kypca, B3aUMOJECHCTBYS €
ApyTMMU €ro JuHMSAMH. B Xone wu3ydeHus ydeOHOro Kypca OOy4aroliumcs
OPUXOJUTCS JOTHUYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Ainrebpay BKIIOYCHBI
HEKOTOpPBhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feniax
MaTeMaTHYECKOro 0Opa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YyJaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMarudeckoro si3blka. CoxepkaTrenbHOW |
CTPYKTYpPHOM OCOOECHHOCTBIO y4eOHOro Kypca «Anaredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Copepxanne nuHUM «Yucrna W BBIYUCICHUS» CIY)KUT OCHOBOW IJIs
JaJIbHEHIIIer0 U3y4eHHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TOBCETHEBHOMN
KU3HU. PazBUTHE MOHATHUS O YMCIIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
CBSI3aHO C PAaLMOHAIBHBIMU M UPPALMOHAIBHBIMH YMCIaMH, (popMHpOBaHHEM



IIPEACTABICHU O JEWCTBUTEIIBHOM YHCJIE. 3aBEPIIEHUE OCBOCHHMS YHUCIOBOU
JIMHUU OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

Conepxanue IByX anreOpandeckux JMHUN — « AreOpandeckue BhIpakKeHUsD
U «YpaBHEHHs] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHMIO Y OOYyUAIOIINXCS
MaTEMaTUYECKOro armapara, HeOOXOAUMOTro JUIsl pelleHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOro o00miero o0Opa3oBaHus yueOHBI MaTepuall TPYNIHUPYETCS BOKPYT
paIoHaIbHBIX BBIpAKEHUN. Anredpa JEMOHCTPUPYET 3HaUYCHHE MAaTEMaTHKU Kak
A3bIKa IS TIOCTPOEHHUST MaTEeMaTHYECKHX MOJIEIe, OMHCAHMs MPOIIECCOB U
SABJICHUM peanbHOTO Mupa. B 3amaum o0ydyeHust anreOpe BXOIAT TaKkKe
JanbHeilIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEO0OXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(DOPMATHKH, W OBJAJCHHE HaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CIOCOOHOCTEN K MaTEMaTHIECKOMY TBOPYECTBY.

Copepxanne (pyHKIIMOHATBHO-Tpa(UUECKON JIMHUN HALIETICHO HA MOJy4YeHHE
oOy4arolMMuUCs 3HaHUM 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJEIH
JUIS OTIMCAHUSI M UCCIIEOBAHMS Pa3HOOOPa3HBIX MPOIIECCOB U SIBICHUN B MPUPOJIC
n obmiectBe. M3yueHne Mmarepualia CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHHUSI UCII0JIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJINYECKUE, Tpapuyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHHE
NPEICTaBICHUN O POJIM MATEMATUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYpPHI.

VYka3aHHblE LeNU U3y4YeHHUs IpeaMera «Anredpa» COOTBETCTBYIOT LEIEBBIM
OpUEHTHpaM pe3yJbTaTOB BOCIHMTAaHUS Ha YPOBHE OCHOBHOTO  OOILIEro
oOpazoBanusi npuHiATbIM PabGoueil mporpammoii Bocnutanuss MKOY «Cpennsis
oOmeoOpazoBarenpHas mkona Nel r. KupeHcka» ¥ yduThIBalOTCSA B ONpeEeICHUN
BOCIHTATEIbHBIX 33/1a4 YpOKa.

CormacHo yueOHOMY TuTaHy B /-9 Kiaccax wH3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBII BKIIOYAET CJEIYIOIIME OCHOBHBIE pa3felibl COACpIKAHMS:
«YUucna ¥ BBIUYUCICHUS», «AJreOpandyecKkue BBIPAKCHHS», «YPaBHEHHUS W
HEpaBeHCTBa», «DYHKIUN.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 qacos: B 7 kiacce
— 102 yaca (3 yvaca B Hezemo), B 8 kimacce — 102 gaca (3 yaca B Henmeno), B 9
kiacce — 102 ygaca (3 yaca B HEJEIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BHIYMCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OJHOU (POopMBI 3ammcu
npobert k apyrou. [loHsTHE pamMOHATBLHOTO 4YHWCJIA, 3alHCh, CpPaBHEHUE,
yHOPSOUYMBAHUE  pallMOHANBHBIX uucell. ApudmeTudeckue JAEUCTBUS C
palMOHAIBHBIMUA YMClIamMu. Pelienue 3agad U3 peaJbHOW NMPaKTHUKUA Ha 4acTH, Ha
Ipoowu.

CreneHb C HaTypaJbHBIM IIOKA3aTeNieM: OIpEAeNIeHHe, IpeoOpa3oBaHue
BBIPKCHHI HA OCHOBE OIPEAENICHHUs, 3anuch 00abIMX uncel. [IponeHTsl, 3anuch
IOPOLEHTOB B BHUJIE JpoOU U JpoOU B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33JauM Ha
IIPOLICHTBI, PELICHNUE 3a1a4 U3 PEATIbHOU IIPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPA3j0KEHUE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHCle TMpsMas M oOpaTHas
[IPONIOPLIUOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

IlepemeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IEPEMEHHOU. JlomycTUMBIE
3Ha4YE€HUs NepeMEHHBIX. [IpencraBnenre 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
dopmynbsl. Beruucnenus no popmynam. [IpeodpaszoBanue OYKBEHHBIX BbIpaKEHU,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BE/ICHUH, ITpaBUIIa PACKPHITHSI CKOOOK U MPUBEACHUS MOA00HBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHbl. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXEHHUE MHOIOYIeHOB. @DOpMysbl COKpPAIEHHOTO YMHOXEHHs: KBaapar
CyMMBl M KBaapaT pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOTOYJICHOB HA MHOKUTEH.

YpaBHeHMs U1 HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHMsl YpaBHEHMS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUU. CoCTaBlI€HHE YpABHEHUH IO
YCJIOBHIO 3a7]a4uM. PenieHrne TeKCTOBBIX 3a71a4 C MOMOILBIO YPABHEHUIA.

JIuneitHOe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpadguk. Cucrema aByX
JVHEWHBIX YPaBHEHMM C JByMs INEPEMEHHBIMHU. PernieHue cucTeM ypaBHEHHU
CcrocoboM TMOACTaHOBKU. I[IpuMepsl pelieHHus TEKCTOBBIX 3a7ad C I[OMOIIBIO
CUCTEM YpPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npsimou. UucnoBsle TpoMeXXyTKU. PaccTosinue mexny
IBYMs TOYKaMU KOOPAUHATHOMN MPSMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPJAWHATHOMU mockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX GopMyTamMHu.
Utenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢yukmuu. ['padux
¢bynkuuu. CoiicTBa pynkuuii. JIunelinas ¢pynkuus, e€ rpapuk. 'paduk dyHKunn
y = |X|. I'padmueckoe pelrieHre JIMHEHHBIX YpaBHEHHMH W CHCTEM JIMHCHHBIX
YpPaBHEHUM.

8 KJIACC

Yuca 1 BHIYMCICHUA

KBanpatHslii kopenb u3 uucna. lloHdarne 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHBIe TPUOIMKEHUSI UPPALIMOHAIBHBIX unced. CBolcTBa apupMeTHIECKIX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHE K IPEOOPa30BaHUIO YUCIOBBIX BBIPAKEHUI
Y BBIYMCJIEHUSIM. [[eICTBUTENBHBIC YHCIIA.

CrernieHs € 11eIbIM TTOKa3aTeneM 1 €€ cBoicTBa. CTaHaapTHAS 3aUCh YKCIIA.

AJire0panvecKue BbIPaKeHUsI

KBampaTHbiii  TpExwieH, pa3JIoKEHUE KBAAPATHOrO TpEXWiIeHa  Ha
MHOKHTEIIH.

Anrebpanudeckas Jpodb. OCHOBHOE CBOMCTBO aireOpanyueckoil apoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXXEHHE, [I€JIEHUE alreOpandeckux ApoOeH.
PannoHnanbHble BBIpaXKEHUS U UX MPE0Opa3OBAHME.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHWe, QopMmyna KOpPHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHeHU, CBOAAIINUXCS K JUHEMHBIM U KBAJAPATHBIM.
[Ipocreiimme qpoOHO-pallOHANIbHBIE YPABHEHHUS.

I'paduueckas nHTEpIpeTalMsl YPABHEHHI C ABYMSI MEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YPAaBHEHMM C JAByMs IepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHEVHBIX YPABHEHU C IBYMS ITIEPEMEHHBIMMU.

Pemennie TekCTOBBIX 3a/1a4 anreOpanyeckuM crocoooM.

HucnoBble HEPABEHCTBA U MX CBOWCTBA. HEpaBEHCTBO C OHOWM MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OIAHOM INEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DOyHKIUU

[lonsitue @ynkuuu. OONacTh OMNpeAeNieHUs W MHOXKECTBO 3HAYCHHI
dbynkiuu. CiocoOsl 3a1anus GyHKITUH.

I'padux pynkumu. Yrenue cBoiicTB GyHKuuu no e€ rpadguky. [Ipumepst
rpa@ukoB (GYHKIHMA, OTPAKAIOIMIMUX PEATTbHBIE IPOLECCHI.



@DYHKIMY, OIMUCHIBAIOIINAE TMPSMYI0 W OOpaTHYH MPONOPIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN U CUCTEM ypaBHEHUH.

9 KUIACC

Yuciia M BHIYUCTICHUA

PaunoHanbpHple YuClIa, UPpalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOH. MHOXKECTBO JNEUCTBUTENIBHBIX YUCEIN, ICUCTBUTEIbHBIC YHUCIIA
Kak OECKOHEUYHbIe JeCATUYHBbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHON MIPSMOM.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCEN, apuMeTnyeckue HAEWUCTBUA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepsl OOBEKTOB OKPYKAIOIIETO MHUPA, JIUTEIBHOCTh IPOIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh MPUOIMKeHnus. OKpyriieHne
yucen. [[puknaka n oneHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHMs M HEPABEHCTBA

JIuneliHOe ypaBHEHME. PemeHne ypaBHEHMM, CBOISIIMXCA K JIMHEHHBIM.

KBampaTHoe ypaBHeHue. Penienne ypaBHEHHM, CBOASIIMXCS K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUN TPETbEN U YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3ajaad
anredpanvyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi cremeHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CrIoCOOOM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOU NEpEMEHHOMN. Pelienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaapaTrHble HEpaBEeHCTBA.
I'padmyeckas uHTEeprpeTanyss HEPABEHCTB W CHUCTEM HEPAaBEHCTB C JBYMs
NIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapaboina, koopAuMHATHI
BEPIIMHBI TapadOoJIbl, OCh CAMMETPHUH MapaloJIbl.

Ipaduxu pynximit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| , n ux
CBOMCTBA.

YucaoBble NOCI€10BATEILHOCTH M IIPOrPEeCCHH



[TonsTre YKUCIIOBOM MOCHEAOBATEIBLHOCTU. 3aJlaHUE TI0CJIEI0BATEIIbBHOCTH
pPEKyppeHTHO# dopMmyoit u Gpopmyron N-ro uyieHa.

Apudmernueckass U reoMerpudeckas nporpeccur. PopMynbl N-ro 4vjieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MEPBBIX N YJICHOB.

N3obpaxkeHne uaeHOB apu(METHYECKOW U TEOMETPHUECKON Mporpeccuit
TOYKaMH HAa KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHECHUHUAJIBHBIN POCT.
CI10HBIE TTPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKkTepHu3yloTCs:

1) naTpuoTHYECKOE BOCTIUTAHUE:

IIPOSIBJICHUEM HWHTEpeca K MPOLNUIOMY M  HACTOSAIIEMY POCCHHUCKON
MaT€MaTUKH, UEHHOCTHbIM  OTHOLIEHWEM K JIOCTHKEHUSM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW IIKOJbI, K HCIIOJb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aliu ero
MpaB, NPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp TPaXIaHCKOro o0IiecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHHMM IPAKTUYECKHX 3a]ad
MaTeMaTUYECKOW HANpPaBIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HU ISl YCHEIIHON mnpodeccruoHaIbHOM
JESTeIbHOCTY U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBHUAYAIbHON TPAaeKTOPUMU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX JCHUH, YMEHHUIO BUJAETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTallMEeld B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAY4YHBIX
Mpe/ICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI UelIOBEKa, MPUPOAbI U
oOuiecTBa, TMOHMMAHUEM MaTEMaTHYECKOW HAayKd Kak CQepbl 4YelIOBEYEeCKOU
NEeSATEABHOCTH, TANOB €€ pa3BUTUS U 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALIMY,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEeMAaTHYE€CKOW KyJIbTYpOW Kak CPeJCTBOM
IIO3HAHHS MHpA, OBJIAJCHHEM MPOCTEHIIMMH HAaBBIKAMU HCCIEI0BATEIbCKON
NEeSATENbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (PopMHUpPOBAHHE KYJILTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO TMPUMEHSATH MaTEMaTUYECKUE 3HAHMS B HHTEpPEcax CBOETO
3I0pOBbs, BEACHHUS  370pOBOTO  oOpa3a KU3HU  (3I0pOBOE  TUTaHUE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATUH M OTHbIXa, peryispHas (¢uznueckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pPe(ICKCUU, MPU3HAHUEM CBOETO
paBa Ha OIIMOKY M TAKOTO K€ MpaBa JIPyroro 4ey0BeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTAallMel Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHUM ISl pelleHus 3a1a4
B 00J1aCTH COXpPaHHOCTH OKpYXKAIOIIEeW Cpefbl, IJIAHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOXXHBIX TMOCIEIACTBUN ISl OKPYKAOUIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTeH UX PEILICHUs;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTBCA y IPYTHX JIOJAEH, IMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA JPYIHX;

HEOOXOAUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM YHUCIE
(opMynMpOBATh UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUN WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE pEelIeHUus U JeHCTBUS, (OPMYIUPOBaTh U OLICHUBATH PHUCKU H
HOCEeACTBUS, (POPMHUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

ba3zoBble j1ornyeckue qeicTBus:

e BBIABIITH M XapaKTEPHU30BATh CYIIECTBCHHBIC TIPU3HAKA MaTEMaTHYECKHX
00BEKTOB, TOHSATHIA, OTHOIICHWA MEXIy TOHATUAMHU, (POpPMYyIHpPOBATH
OmpenecHUs]  MOHATHM, YCTAHABIMBATh CYIICCTBEHHBIM  IPU3HAK
Kinaccuukanuu, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (POpMyIHpPOBaTH W  MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEILHBIC W OTPHUIATEIbHBIC, CIUHUYHBIC, YAaCTHBICE W OOIIHE,
YCIIOBHEIE;



BBISBIIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (akTax, AAHHBIX, HAOMIOACHUAX M YTBEPXKICHUSX,
npemjaratb  KpUTEpPUH  JUISl  BBIIBICHUS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHH;

JieaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;
pa30upaTh 10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPAMBIE U OT
MPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE J10KA3aTEIbCTBA
MaTeMaTUYeCKuX (DaKkToB, BBICTpaMBaThb AapryMEHTALUI0, [PUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;
BbIOMpaTh crmoco0 pemieHust yuyeOHOW 3agaud (CpaBHUBATh HECKOJIBKO
BApPUAHTOB pEIICHMS, BBHIOMpPATH HaubOoJee MOAXOIAIMNA ¢ Y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelCTBHA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMS,
(opMynHpoBaTh BONPOCHI, (UKCUPYIOIIHE NIPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENIbHO YCTAaHABJIMBaTh HMCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIOTE3Y, ApIYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

OPOBOJUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUJIaHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJbIIOE  MCCIEJOBAHHE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTEeMaTHYCCKOTO OOBCKTa, 3aBUCHMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOIO HAOJIOJIEHUS, HMCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUN;

MPOTHO3MPOBATh BO3MOXKHOE pPA3BUTHE MPOLIECCA, a TAKXKE BbIJBUTATh
IPEIOJI0KEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undgopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTHh WH(OpMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BbIOWpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
nH(}OpMAIUIO PA3TUIHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpATh (GOpPMY TpEACTaBICHUS HWHPOPMANMA W WIUTFOCTPUPOBATH
peniaemMble 3aadyd CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAA&KHOCTh HMH(POpPMAIMK TIO KPUTEPHSIM, MPEIIOKEHHBIM
yUHUTENIeM UIU CHOPMYITUPOBAHHBIM CAMOCTOSITENIHHO.

KoMmyHMKaTHBHBIE YHHBeEpCaIbHbIe ydeOHbIe 1efiCTBUA:



BOCHPUHUMATh U  (QOPMYIUPOBATH CYXKACHHUA B COOTBETCTBUU C
YCIIOBUSMH U LIEJIIMA OOIIEHHMSI, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHCHMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4l, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3yJbTaT;

B X0JIe 00CYKJI€HUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYXK/1aeMOil TEMBI,
po0OJIeMbl, perraeMoi 3a/1auu, BRICKa3bIBaTh HJI€H, HAIICIICHHbBIE Ha TTIOMCK
pEIIeHUs, COIMOCTaBISATh CBOM CYXKICHHUS C CYXICHUSIMHU JPYrUX
YYaCTHHUKOB JHMayora, OOHapy>KMBaTh pa3iMude U CXOJACTBO MO3UIUH, B
KOPPEKTHOI opme PopMyTHUpOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIsATh  pPE3ydbTaThl  peUIeHWs  3aJaud,  JKCIEPHUMEHTa,
UCCIICIOBaHMs,  IMPOEKTa,  CAMOCTOATEIbHO  BBHIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 NMPE3EHTALIMH U OCOOEHHOCTEN ayJUTOPUU;
MOHMMAThb W  WCIOJB30BaTh  MNPEUMYIIECTBA  KOMAaHAHOW |
WHANBUAYAIbHONH pabOThl TMpU peIIeHHH YYeOHBIX MaTeMaTHYECKUX
3azay;

OPUHHUMATh LEJIb COBMECTHOW JESATENbHOCTH, IJIAHUPOBATh OPraHU3ALHIO
COBMECTHON palOThI, paclpeaensTh BUIbl paboOT, JOroBapUBaThCA,
00Cy>KIaTh MPOIIECC U PE3yIbTaT padOThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYMNIOBBIX (opMax pabdoTel (00CyxkaeHUs, OOMEH
MHEHUSIMH, MO3TOBBI€ IITYPMbl M JpPYTH€), BBINOJHITH CBOIO 4YacThb
paboThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OILICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM,
chOpMyIIMPOBAHHBIM YYaCTHUKAMU B3aWMO/ICHCTBUA.

PeryasiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJIATh IUIaH, AJITOPUTM DPELICHUs 3a1ayu (WU €ro
4acTh), BBIOMpATh CIMOCOO pEIIeHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBaTh M KOPPEKTUPOBATbH
BapUaHTHI pEIICHUN C Y4ETOM HOBOU MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJbHBIM HHTEJLICKT:

BJIaJ€Th CHOCO0aMU  CaMONPOBEPKH, CAaMOKOHTPOJIA Ipolecca MU
pe3yJibTaTa pelIeHuss MaTeMaTUYECKOM 3aauu;

MPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEIIEHUU
3a7a4d, BHOCUTHb KOPPEKTUBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pE3yibTara ACATEIBHOCTHA NMOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSICHATh MPUYMHBI TOCTHXKECHUS WJIM HEJIOCTUKEHUSI LIEIIH,
HaXOJIUTh OIIUOKY, 1aBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHily oOyueHus B 7/ KJjacce OOy4arolIUWCS TOJYYUT CIEAYIOLINE
IPEAMETHBIE PE3YIBTATHI:

Yuciia 1 BHIYMCICHUA

BoimonusaTe, coderas ycTHble M MUCHBMEHHBbIE TPUEMBI, aprUPMETHUECKUE
JNEUCTBUS C PAlMOHAIBHBIMU YUCIIAMHU.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHUI, NPUMEHATH Pa3HOOOpa3HbIC
CroCcOOBI U MPUEMBI BBIUYMCICHUSI 3HAYEHUHN JIPOOHBIX BBIPAKEHUM, COJEpIKAIIUX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexonuth OT 01HON (POPMBI 3alKCH YKCEN K JApYyroi (mpeodpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U yNOPAIOYMBATH PALIMOHAIBHBIC YHCIIA.

OKpyrIsTh yucia.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHI
YHUCJIOBBIX BBIPAXEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSAMHU C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

[IpuMeHATh  TpU3HAKU  JIETMMOCTH,  Pa3JIOKEHUE HAa  MHOXHUTEIH
HATypaJIbHBIX YUCET.

Pemate MpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPONOPUMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 3aa4 ¢ YYETOM OrpaHWYEHUM, CBSI3aHHBIX CO CBOWCTBAMM
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBath anreOpanvyeckyr0 TEPMUHOJIOTHIO M CUMBOJIMKY, NPUMEHSTH
e€ B Ipoliecce OCBOCHUs yueOHOro MaTepuara.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN MPHU 3aJaHHBIX 3HAYCHUSIX
EPEMEHHBIX.

BoinmonusaTe  mpeoOpa3oBaHMs — LEJIOTO  BBIPAXEHHsT B~ MHOTOYJICH
MIPUBEJICHUEM TTOTO0HBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BbBINONHATE yMHOXXEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOTrO4YleHa Ha
MHOTOWIEH, TPUMEHSATH (hOPMYJIIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXKHUTEIM C IOMOILBIO
BBIHECEHHS 32 CKOOKM OOLIEro MHOMUTENs, TPYIIUPOBKH  CIaraeMsiXx,
pUMEHEHHUs (POPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsaTh npeoOpa3oBaHUs MHOTOUYJICHOB JJI PELIECHUs pa3IMyHBbIX 3a7a4
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEINEHENM C HATypaJIbHBIMHM IOKAa3aTEIAMU JJIs
mpeoOpa30BaHUs BBIPAKEHUM.



YpaBHeHMs 1 HEPaBEeHCTBA

Pemars s1MHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NPUMEHSS IpaBuia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTh, siBisieTcs
JIX YUCJI0 KOPHEM YPABHEHHS.

[IpumensTh rpaduyeckre METO/IbI TP PEIICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonGupats mpuMepsl Map YHUCEN, SIBISIIOIIMXCS PpEHICHUEM JIMHEHHOTO
YpaBHEHUS C JBYMS MEPEMEHHBIMU.

CtpouTh B KOOPJMHATHOM IUJIOCKOCTH TpaduK JHMHEHMHOrO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOIUTH TPUMEPHI PEIICHUS
YpaBHEHUS.

Pemats cuctemsbl ABYX JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpaduIecKu.

CocTaBisiTh M pemiath JHHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 3a/ladyd, MHTEPIPETUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4y MOJTyYEHHBIN pe3yJIbTar.

DOYyHKIUU

N300paxkaTh Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIINE 38 IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE TPOMEXKYTKHU Ha
anreOpanyeckoMm si3bIKE.

OtMeyaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS W aHalu3a WHGOpMaIlH,
U3BJICKATh U UHTEPIIPETUPOBATH MH(GOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEH.

K xoHmy oOyuenuss B 8 kJacce OOydYarOIIUiCA TMOJYYHUT CIEAYIOIINE
peIMETHbIE PEe3yJIbTAThI:

Yucia 1 BIYMCICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOMXECTBE JEHCTBUTEIBHBIX
YUCEeN ISl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCIICHUH, n300paxaTh IeHCTBUTEIIbHbBIE
YyCJia TOYKaMH HA KOOPJUHATHOM MPSIMOM.

[IpumeHaATh TOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONB3YS MPH HEOOXOTUMOCTH KaJbKYJSITOP, BBIMOJIHSATH
nmpeoOpa3oBaHUs BBIPAKECHUM, COJEPXKAIIUX KBAJIpaTHbIE KOPHHU, WCIOIb3YS
CBOMCTBA KOPHEW.



Hcnonp3oBath 3amucy OONBIIAX M MaJBIX YHCET C IMOMOIIBIO JECATUIHBIX
npoOeit u creneneit uncina 10.
AJire0OpanvecKue BbIPaKeHUsl
[IpuMeHATh TMOHATHE CTENEHU C IEedbIM [OKa3aTejeM, BBIMNOJIHATh
npeoOpa3zoBaHus BEIPAKEHHM, COAEPKAIUX CTEIIEHHU C IEJIbIM MTOKa3aTeIeM.
BBITTONMHATE TOXKIECTBEHHBIE TPEOOpa30BaHUS PAIlMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE IpaBUJI IEUCTBUM HAJl MHOTOWICHAMH U alreOpandecKuMu ApoOsiMu.
PackianpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[TpumeHsaTh mpeoOpa3oBaHus BRIPAKCHHUM JIsI PEIICHUS PA3INIHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.
YpaBHeHUS U HEPABEHCTBA
Pemate nuHeiHble, KBaJpaTHBIE YpaBHEHUS W pallMOHAIbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUECKUX TPEICTaBIeHNH (YCTaHABINBATh, UMEET
U ypaBHEHWE WM CHUCTEMa YpaBHEHUH pEIICHUsS, €CIIM MMEET, TO CKOJbKO, W
nmpouee).
[TepexoauTs OT cOBECHOU (HOPMYIHPOBKY 3a7a4M K €€ anredOpanyeckou
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYyYEHHBIN pe3ysbTarT.
[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHCTEMBI, JaBaTh
rpauyuecKyr0 WLTIOCTPAIlMI0O MHOXKECTBAa pEIICHUM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.
DOyHKUUHA
[ToHuMaTh W WCIIONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYCHUS), OMPENEATh 3HAYCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeesIiTh CBOMCTBA QYHKIIUU 110 €€ rpaduKy.
Ctpouts rpaduku dIeMEHTAPHBIX PYHKITUN BUJA!
y = k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBHIBaTh CBOWCTBA YHCIIOBOA
byHKIIMN TI0 €€ TpaduKy.
K xoHmy oOyuenuss B 9 kJiacce oOOydarIIUiCS MOJYYHUT CIEAYIOIINE
IPEIMETHBIC PE3yJIbTATHI:
Yucia v BLIYMCTCHUS
CpaBHHMBaTh W YyMOPSIOYMBATH PAIMOHAIBHBIC W HPPAIMOHAIBHBIC YHCTA.
BrimonsasaTe apudmMeTnyeckue ASUCTBUS ¢ PAlIMOHATBLHBIMU YHCIIAMH,
coderas YCTHBIE HW IIMCbMCHHBIC TPUEMBI, BBITOJHATh BBIYUCICHHUS C
UppalMOHATHHBIMHA YUCIAMHU.



Haxonute 3HaueHWss cTeneHeM ¢ LEeNbIMUA MOKAa3aTelsIMA W KOPHEW,
BBIYUCIISIT 3HAYEHUS] YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTENBHBIC YHCIIA, BBIMOJHATh MPUKUAKY pe3yjbTara
BBIUHCJICHUI, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE W KBaJpaTHBIC YPABHEHHWS, YPABHEHUSA, CBOIAIIMECS K
HUM, TIPOCTEUIITNE APOOHO-PAITMOHAIBHBIE YPAaBHCHUS.

PemaTe cuctembl JIBYX JHMHEWHBIX YPAaBHEHUM C JBYMS MEPEMEHHBIMU M
CHCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJHO YPABHEHHE HE SBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amadyn ainreOpamvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTAaBJICHUS YPABHEHUS WJIA CUCTEMBI IBYX YPABHEHUH C JIBYMS ITIEPEMEHHBIMM.

[IpoBOIUTH MPOCTEUIIINE UCCIICIOBAHUS YPABHEHUM U CUCTEM yYpaBHEHWH, B
TOM YHCJIE C TPUMEHEHUEM TpauiecKkux mpeacTaBieHu (ycTaHABIUBATh, UMEET
1 ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PEUICHHS, €CIM UMEET, TO CKOJIbKO, U
nmpouee).

Pemare nuHelHBIE HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEILIEHNE HEPABEHCTB HA YKCIIOBOW IPAMOM, 3aMMCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cuCTEMBI  JMHEWHBIX  HEPABEHCTB, CHCTEMbI  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTb PEIICHHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOU MPSIMOM, 3aNMCHIBATH PELICHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEIICHUHU PA3IMYHBIX 3a7a4.

DOYyHKIUU

Pacno3naBaTh (yHKIIMHM HM3YYEHHBIX BHUIOB. I[loKa3pIBaTh CXEMAaTHUYECKU

PAacIoIOKEHUE Ha KOOPAMHATHON MJIOCKOCTH TpaduKoB GyHKIUH BUaa: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3Ha4YCeHUN KOA(PPUITMEHTOB, ONMMUCHIBATH CBOMCTBA (PYHKITUH.

CtpouTh M M300pakaTh CXeMaTUYECKU rpaduKu KBaJAPATUUHBIX (YHKIIHA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX PYHKIUHI N0 UX Tpadukam.

Pacnio3naBaTh KBaapaTuyHyo (QpyHKIHIO 11O (HopMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIINI U3 peanbHOMN XKU3HH, (PU3UKU, TEOMETPHUH.

YuciioBble MOCI€10BATETbHOCTH W IPOTPecCuH

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aaHu.

BbInonHAT  BBIUKCICHHMS C  HCHOJb30BaHMEM (GoOpMysn N-ro  4jeHa
apu(pMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh WiIEHbl MOCIEIOBATEIPHOCTH TOYKAaMU Ha KOOPJIMHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMH TIOCIEAOBATEIHHOCTSIMH, B TOM
qrclie 3a7a9d U3 pealbHOU XU3HH (C MCIOIh30BAaHUEM KaIbKYJISTOPa, TU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoasusie | Ilpakruueckue (witcpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIUUCIICHUS. PalinoHaibHbIC o5 1 bubmuoreka [JOK
qyucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 K . D 24 1
OOpJHHATEI H rpadpukit. PymKuH https://m.edso0o.ru/7f415b90
bubmuoreka [JOK
3 Aunred 27 1
FITEOPAITICCRIE BRIPMRCHIA https://m.edso0o.ru/7f415b90
bu6mmoreka [JOK
4 20 1
¥ paBHCHHUS  HEPABEHCTBA https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHHe 1 0000menHe 6 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourpoubnubie | IIpakTuyeckue (uubp )
NPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 AnrebpanyecKkue BhIpaKCHHUS. 15 1 bubnuoreka [JOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
2 4 K 15 1
ucia v Beluucienus. Kpaaparueie KopHU httos://m.edsoo.ru/7f417af8
3 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BRIPaKECHUSL. 5 1 bubnuoreka LIOK
KBaznpaTHblil TpEXuieH https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnmnoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
6 Y .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHCcTBa httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 O . 5 0
YHKUHH. OCHOBHBIE HOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 o | 9 1
ynKH. qucnosbie GyniumH https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTerneHp ¢ HeIbIM 7 1 bu6mmoreka [JOK
MOKa3aTejIeM https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
10 IT 600 6 1
OBTOPEHHE 1 000bIIeHTe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 9 0



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 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Uucna u BeruucieHus. JleiicTBUTENbHbBIC 9 0 bubnmoreka [JOK
yucia https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
2 O 16 1
yHiHH htps://m.eds00.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmoreka [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnmnoreka [JOK
yYpaBHEHUU https://m.eds00.ru/7f419d08
bu6nuorexa [IOK
5 v .H 16 1
paBHEHMs U HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f419d08
bu6nuorexa [IOK
6 4 15 1
HCHOBBIC HOCTCAOBATEIBHOCTH https://m.edso00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nuorexa [IOK
3HAHWUI https://m.edso00.ru/7f419d08
OBUIEE 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
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

» Marematuka. Anrebpa: 7-i kitacc: 6a30BbIi YPOBEHB: yUeOHUK, 7 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pex.
TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aaTenbcTBO
«lIpocsenienne»

* Maremaruka. Anredpa: 8- kitacc: 6a30BbIi YPOBEHB: YUEOHUK, 8 Kiacc/
Makapsrues FO.H., Munarok H.I'., HemikoB K.W. u npyrue; nox pen.
TenskoBckoro C.A., AkunoHepHoe o61ecTBo «M3narenbcTBo
«lIpocsemienne»

» Marematuka. Anredpa: 9-i kiracc: 6a30BbIil YpoBeHB: yueOHUK, 9 Kimacc/
Makapsrues FO.H., Munatok H.I'., Hemikos K.U. u npyrue; nox pen.
Tenskockoro C.A., AkinonepHoe o01iecTBo «M3aaTenbcTBO

«ITpocsenieHue»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJISA

[leyaTHbie mocoOuUs:

1. TIporpaMMmsl 0011I€00pa30BaTENBHBIX YUpeKAeHHHA. Anreopa. 7-9 kiacce /
O.H.Makapsiues, H.I'. Munarok; cocraButens T.A.bypmuctposa — M.

[Tpoceemenue, 2020;



2. Anre6Opa: yueOnuku uist 7 -9 Kiracca o011eo0pa3oBaTeIbHBIX YUpExKACHUH /
FO.H.Makapsiues, H.I'.Munatok, K.M.Hemikos, C.b.CyBopoBa; noj
penakiuei C.A.TemsikoBkoro — M.: [Ipocsemenue, 2023r..

3. Anre6pa. Tectol. 7-9 xnaccsl / I1.M. AnteiaoB — M.: Ipoda, 2020 ;

4. Anredpa. TecThl 11 MPOMEXYTOYHOU aTTecTanuu. /-9 kimaccer /
®.D.JIvicenko — Pocros-Ha-Jlony: Jlernon, 2020;

5. lumakTHaeckue MaTepuabl 1o anreope s 7-9 kinaccos / JI.M.3BaBwuy,

JI.B.Ky3nenona, C.b.CyBopoBa — M.: [Ipocsemenne, 2020;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETH
MHTEPHET

1. resh.edu.ru - «Poccuiickas 371eKTpOHHAS IIKOJIa» — 3TO MOJHBIN MKOJIbHBIN
KYPC YPOKOB; 3TO0 HH(OPMAITMOHHO-00pa3oBaTeabHas cpejia, 00beIMHIIONIA
YUEHUKA, YIUTEIS, POTUTEIIS.

2. fipi.ru - OI'9 — 310 popma rocyaapcTBEHHOM HTOTOBOM aTTECTAIIUH 110
00pa3oBaTeIbHBIM MTPOTPaMMaM OCHOBHOT'O OOIIEro 00pa3oBaHus

3. http://www.school.edu.ru - Poccutickuii 001eo0pa3oBaTeIbHbIN TOPTA.


http://www.school.edu.ru/
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