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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma MHAMBUAYAJIBHOTO OOYYEHHMsI MO ajaredpe OCHOBHOIO
oOmiero o0Opa3oBaHUsl COCTaBJI€Ha Ha OCHOBe TpeOoBaHMI K pe3yipTaTam
OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO  OOLIETO
oOpa3oBaHUs, IIPEICTABICHHBIX B denepaibHOM  TOCYIapCTBEHHOM
oOpa3oBaTeNbHOM CTaHJapTe OCHOBHOro obmero oOpa3zoBanus (IIpuka3s
MunuctepcTBanpocsemieHus: Poccuiickoit @enepanun Ne 568 ot 18.07.2022 “O
BHECEHWU U3MEHEHUN B (enepalbHblii TOCYIapCTBEHHBIM 00pa30BaTeIbHBIN
CTaHIapT OCHOBHOro oOmero oOpaszoBanus’), (enepaiabHOl  paboueit
nporpaMmMbl  yuebHnoro mpenmera «Anredpa», OOIl OOO u ydeOHOro maHa
I'BOY rumuasum r. CpI3paHu, a TaK)K€ HA OCHOBE XapaKTEPUCTUKHU ITAHUPYEMbBIX
pE3yNbTaTOB JyXOBHO-HPABCTBEHHOIO pPA3BUTHSA, BOCIHMTAHMS M COLIMAIA3AIUU
oOyyJaronuxcsi, NpeJACTaBICHHbIX B pabouell mnporpamme BocnuTanus ['BOY
ruMHa3um T. CpI3paHu.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «AJITEBPA»

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHHE JAPYTUX TUCUUILIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAMMO IJis
IPOAOKEHUsT 00pa30BaHus U B IOBCEIHEBHOM kM3HU. Pa3zButue y oOyuaromuxcs
Hay4YHBIX MPEACTABIECHUH O MPOUCXOXKACHUH U CYUIHOCTH alireOpandecKux
a0cTpakiuii, cnoco0e OTpakeHHUsI MaTEMaTUYECKOM HAYKOM SIBICHUI U MPOIIECCOB
B MpUPOAEC U OOIIECTBE, POJIU MaTEMaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM
NO3HAHUU U B MPAKTHKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
Y Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX JIJISl aJalTallii B COBPEMEHHOM LU(PPOBOM
obOmectBe. M3ydenue anreOpnl oOecrieuynBaeT pa3BUTHE YMEHUS HaOII0aTh,
CpaBHMBaTh, HaXOAWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHNUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBUSI U BBIBOJIBI,
dbopmynupoBath yrBepkaeHus. OCBOeHHE Kypca alreOpsl 00ecieunBacT Pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YyYaroUIMXcs: OHM HCIOJIb3YIOT JEAYKTUBHBIE H
WHIYKTUBHBIE PacCyXIeHUs, 0000IICHIEe U KOHKPETU3allMI0, a0CTparupoBaHUe U
anajoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAUYUTENBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIeATEIHHOCTH OOYYaIoIUXCSI, MO3TOMY CaMOCTOATEIbHOE
pellIeHure 3aa4 SBISETCS peann3alueil esiTeIbHOCTHOIO IPUHLIKIIA O0yYeHUsI.

B crpykrype mporpaMmbl y4ueOHOTO Kypca «Amiredpa» aisi OCHOBHOTO
o01miero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOANUECKIE
nuHUH: «Yucnaa v BRIYUCICHUN, «ANreOpandeckue BBIPAKCHU», «YPaBHEHUS U
HepaBeHCTBaY, «Dynkrumy. Kaxmas w3 3TUX coaepKaTeIbHO-METOANYECKUX
JUHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C



ApPYyTMMH €ro JHUHHUAMHU. B Xome wu3ydeHuss y4eOHOro Kypca OOydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYKJaTh, HUCIIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN
A3blKk. B cBsI3M ¢ 3TUM B mporpaMmy ydeOHOro kypca «AnreOpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKM, IPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jernax
MaTEMaTHYECKOT0 00pa30BaHUs U CIIOCOOCTBYIONIME OBJIAJICHUIO O0YUYaIOIUMUCS
OCHOB  YHHUBEpCaJIbHOro Marematudeckoro s3pika. CopepkarenbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «AmnreOpa» sBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nauMHMM «Yucia W BBIYUCIECHUS» CIY)KUT OCHOBOW JJIf
JaJIbHEHIIIET0 M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYarOMIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMU, a
TaK)K€ MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOIO OOHIEr0 OOpa3oBaHUs
CBS3aHO C PALMOHAIBHBIMU M HPPAlMOHAIbHBIMU YHCIaMH, (OPMUPOBAHHUEM
MPEJICTABIICHUN O JEUCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHUSA YHCIOBOM
JIMHUM OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

CopepxxaHue JByX anreOpandeckux JMHUN — « AIreOpanuecKkue BbIpaXKeHUs
U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIHUXCS
MaTeMaTUYeCKOTo amnmnapara, HeoOXOJUMOIro Ui PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOr0 00miero oOpa3oBaHMs Y4YeOHBIM MaTepHall TPYHIUPYETCS BOKPYT
paloHaIbHBIX BbIpaKeHUH. AnreOpa JEMOHCTPUPYET 3HaUYCHUE MaTeMaTHUKU Kak
A3bIKa JUISI TIOCTPOCHMS MAaTEMaTUYECKHX MOJEJIEH, ONMCAaHUS IPOLECCOB H
ABICHUM peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOASIT TaKxKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUSA, HEOoOXOJUMOro, B
YacCTHOCTH, JMJIA OCBOEHHUS Kypca HWH(DPOPMATUKH, W OBJIAJECHUE HABBIKAMU
JeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs1, CHOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHAIBHO-TPAPUUECKON JTMHUM HALEJIEHO Ha MOJyYeHHE
oOyJaronMMuUCs 3HaHUW O (QYHKLIMSIX KaK BaKHEHIIeW MaTeMaTHYECKON MOJEH
JUIS OTIMCAHUSI U UCCIIEOBaHUS Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUI B PUPOJIE
u odOmectBe. M3ydyeHune maTepuana CHoCOOCTBYET Pa3BUTHIO Y OOyYaronIuxcs
YMEHUS HCIIOJIb30BATh PA3JINYHbIE BBIPAZUTENBHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHbIEC, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIal B (OpMHpPOBaHUE
IPEICTaBICHUN O POJIM MATEMATUKHU B Pa3BUTUN LIMBUIM3AIMN U KYJIbTYPHI.

MECTO YYEBHOI'O ITIPEJMETA «AJI'EBPA» B YYEBHOM IIVTAHE

CornacHo yueOHOMY IlaHy B /-9 Kjaccax u3ydaercs y4eOHBIM Kypc
«Anredpay, KOTOpBIA BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ieibl COAEpIKaHUS:



«Uucna W BBIYUCICHHS», «AIreOpandyecKkue BBIpAXKCHHS», «YpaBHEHHUS W
HEPAaBEHCTBA», « DYHKITHIY.

Ha usyuenne yue6HOTO Kypca «Anredpa» orBoautcsa 306 yacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Hepeno,1,5 yaca B HeIe0 — OYHO, 1,5 yaca B HEJEIIO
OTBOJUTCS Ha CAMOCTOSTEIIbHYIO padoty), B 8 kitacce — 102 gaca (3 yaca B
Heneno,1,5 yaca B Heseno — o4Ho, 1,5 yaca B HeAe/II0 OTBOJAMTCS Ha
caMOCTOSTENIbHYIO paboty), B 9kiacce — 102 gaca (3 yaca B Henenro, 1,5 yaca B
HEJIeI0 — OYHO, 1,5 9aca B HEJIENII0 OTBOJUTCS HA CAMOCTOSATEIBHYIO paboTy).



1. COAEP)KAHUE YYEBHOI'O IIPEAMETA «AJITEBPA»

7 KIIACC

Yucsia 1 BBIYUCTICHUA

JpoOu OOBIKHOBEHHBIE M NECATUYHBIE, TIEPEXO] OT OAHOW (hOpMBI 3amucH
apobdeit k apyroil. IloHsATue palMOHaNbHOIO 4YHUCHA, 3alHiCh, CpPaBHEHHE,
YVOOPSAOYMBAHUE  pAllMOHANBHBIX — Ynceld. Apudmernyeckue JEHCTBUS C
palMOHAIIBHBIMYA YMCIIamMu. Pelenue 3aaad U3 peaJibHOW NPAaKTHKW HA 4acTH, Ha
Ipoowu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJIeM: ONpeJeTeHHue, NpeoOpa3oBaHHe
BBIPQXKEHHUI HAa OCHOBE ONPEJEIECHHUS, 3alIUCh OOIbIINX yucell. [IpoLeHTsl, 3anuch
MIPOLICHTOB B BUJE ApoOU U JpoOM B BHJIE MPOLEHTOB. TpU OCHOBHBIE 33Jlayd Ha
ITPOLIEHTHI, PEIICHHE 3314 U3 PEaJbHON MTPAKTUKH.

IIpuMmeHenue NPU3HAKOB  JEIMMOCTH, PAa3J0KEHUE Ha  MHOXKUTEIH
HaTypAJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4Mcle TmpsMas M oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0panvecKkue BbIpasKeHHUs

IlepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C EPEMEHHOM. JlomycThmble
3HA4YEHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKly BEJIMYMHAMU B BHJIE
dopmynsl. Beruucnenus no gopmynam. [Ipeodpa3oBanre OYKBEHHBIX BbIPAXKECHHI,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuja MpeoOpa3oBaHUs CYMM U
IPOU3BE/ICHUH, ITpaBUJIa PACKPHITHSI CKOOOK U MPUBEAEHUS MOAOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HATYpaIbHBIM [TOKA3aTEIEM.

OpnHounensl 1 MHOroueHbl. CteneHbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXEHUA: KBaApar
CyMMBl M KBaapaT pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOTOYJICHOB HA MHOKHUTEIH.

YpaBHeHMs U HEPAaBEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuia NpeoOpa3oBaHUs YpaBHEHUS,
PABHOCHJIBHOCTh YPABHEHUM.

JIluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELICHUE JIMHEWHbIX YypaBHeHUW. CoCTaBieHUE YpaBHEHHUU IO
YCJIOBHIO 3a7a4uu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiliHOe ypaBHEHHE C JIByMsl IIEpEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHENHBIX YpPaBHEHUW C JBYMs IIEpeMEHHBIMU. PemieHue cucteM ypaBHEHUM
Croco0OM TOACTaHOBKHU. [Ipumepsl pemieHusi TEKCTOBBIX 3a/lady €  I[OMOIIbIO
CUCTEM YPaBHECHUM.



DyHKUNHA

Koopaunara Touku Ha nmpsiMoid. YncnoBble IPOMEXYTKH. PaccTosiHue Mexay
IBYMsI TOUKaMH KOOPJIAWHATHOW MPSIMOH.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHarta
TOYKH Ha KOOPJAWHATHOMU IIockocTu. [Ipumepsl rpadukos, 3a1aHHbIX (HOpMyITaMH.
Urenue rpadukoB peanbHbIX 3aBucumocted. I[lonstne Qynkumn. [padux
¢ynkuu. CoiictBa pynkuwmii. Jluneitnas Qyunkuus, e€ rpaduk. ['padux dyHxmm
y = |X|. I'paduyeckoe pelieHne JIMHEHHBIX ypaBHEHHH W CHCTEM JIMHCHHBIX
YPaBHCHUU.

8 KJIACC

Yuciia v BHIYUCIEHUSA

KBagpatueiii kopeHb u3 uwucia. [loHATne 00 uWppalMOHAIBLHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST HppalMOHAIbHBIX yucen. CBolicTBa apu(pMETUYECKHUX
KBaJIPATHBIX KOPHEN U UX MPUMEHEHHUE K PEOOPa30BAHUIO YHUCIOBBIX BHIPAKCHHM
Y BBIYUCIIEHUSIM. [[eliCTBUTEIbHBIE YHCIIA.

Crenens ¢ nensIM nokasaresieM 1 e€ cporictBa. CTaHmapTHas 3alKCh YUCa.

AJire0OpanvecKkue BbIpasKeHHus

KBampaTHblil  TpEXWieH, pa3loKEHHE KBaApaTHOTO TPEXWIEHA  Ha
MHOKHTEIIH.

Anrebpandeckas JpoOb. OCHOBHOE CBOMCTBO ajreOpanyueckoil apoowu.
CrnoxeHue, BbIYUTAHHE, YMHOXEHUE, JEJI€HUE aireOpandeckux ApoOeH.
PanmonanbHble BBIpayKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpPHEHl KBaJpaTHOTO  YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIINXCS K JIMHEWHBIM M KBaJPATHBIM.
[Ipocreiimme ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

I'paduueckas uaTEepnpeTanysi ypaBHEHU C IBYMsI IEPEMEHHBIMU M CUCTEM
JVHEWHBIX YPAaBHEHHW C JBYMS I€peMEHHbIMHU. lIpuMmepsl pemieHus cucrem
HEJIMHEVHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a1a4 AIreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOU.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKUNHA

[lonsitue @ynkuuun. OOMacTh ONpEAeNeHUs] W MHOXKECTBO 3HAYECHHI
dbynkuu. CriocoOb! 3aaHus PYHKIIHM.

I'padux pynkmum. Urenue cBoiictB PpyHkiuu mo e€ rpaduxy. [Ipumeps
rpadguKoB HYHKIHMA, OTPAKAIOIINUX PEATbHBIE TPOIECCHI.



OyHKIMK, OINMUCHIBAOIINEG TPSIMYI0 ¥ OOpaTHYIO TPOMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpaduxi. OyHkumn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHUE YPAaBHEHNUN U CUCTEM YPABHECHUM.

9 KUIACC

Yucaa u BbIYUCJICHUS

PannonanpHbie yucia, UppalioOHaIbHbIE YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIC ApOoOH. MHOXKECTBO NEUCTBUTEIIbHBIX YHUCEI, IEUCTBUTEIIbHBIC YHCTIa
KaKk OeCKOHeuHble AecsITUYHbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEXAY MHOXKECTBOM JEUCTBUTENBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHEHHME JIEWCTBHUTENIbHBIX 4HCEN, apudMeTUYeCKue JEeUCTBUS C
JNEUCTBUTEILHBIMU YHCIIAMU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIECCOB B
OKPY’KAIOIEM MHpE.

[TpubnamxEHHOE 3HaUYCHUE BEIMYUHBI, TOYHOCTh NpubIKeHus. OKpyrieHue
yucell. [Ipuknika v oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHHe. PelieHue ypaBHEHMH, CBOJSAIIMXCA K JIMHEHWHBIM.

KBampaTHoe ypaBHeHue. Pernienue ypaBHEHH, CBOASAIIMXCS K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUM TPETbE U YETBEPTOU
CTEIIEHEU Pa3I0)KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHUW. PerieHue TEeKCTOBBIX 3aj1ay
anreOpanyecKkuM METOJIOM.

VYpaBuenue ¢ AByMs nepeMeHHbIMH U ero rpaduk. Pemienue cucrem IBYX
JIMHENHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellleHne CUCTEM JIBYX YPaBHEHHU,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cTeneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPAaBHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 alNreOpandecKuM CrocoOoM.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJAHOM mnepeMeHHOM. KBanpaTHele HepaBeHCTBa.
I'paduueckass uHTEpHpeTasi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

DyHKUNHA

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHAThI
BEPIIMHBI TapaboJIbl, 0Ch CAMMETPHH ITapadOJIbI.

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



Yucii0Bble IOCTEAOBATEIHHOCTH U NMPOIPECCUH

IloHsATHE YMCIIOBOM IIOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIIBHOCTH
peKkyppeHTHOH hopMyIoi u popmysoit N-ro YieHa.

ApudmeTrnueckas U reoMerpuueckas nporpeccur. @opmyisl N-ro ujaeHa
apu(pMeTUYECKON U TEOMETPUYECKON MPOTPECCUid, CYMMBI MEPBBIX N YJICHOB.

N300paxkeHne YIEHOB apHU(PMETHUECKOH W TEeOMETPUYECKOW MPOTPECCHit
TOYKAMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAIBHBIA POCT.
Cno>xHbIE IPOLIEHTHI.



2. IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA [POI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«Anre0Opa» XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIIMTAHHE:

IIPOSIBJICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOAIIEMY POCCHUHUCKON
MaT€MaTUKH, UEHHOCTHbIM  OTHOLIEHHWEM K JIOCTHKEHUSM  POCCHUUCKHX
MAaTEMATUKOB M POCCHMCKON MAaTEMaTUYECKOW IIKOJIbI, K HCHOJIb30BAHUIO ITUX
JOCTHKEHHUM B JPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaIaHCcKoe H TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeaIU3aluu €ro
OpaB, MPEICTaBICHUEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C TMPAKTUYECKHM IPUMEHEHUEM JIOCTHKEHHM HAyKH, OCO3HAaHHEM BaKHOCTH
MOPaIbHO-3TUYECKUX ITPUHLIUAIIOB B IESTEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCITUTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B PEIICHWH MPAKTHYECKUX 3a4ad
MaTeMaTUYECKOW HANPABIEHHOCTH, OCO3HAHMEM BAXXHOCTM MAaTEMATHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH >KU3HU ISl YCHEHTHOW MpOo(eCcCHOHAIbHOU
JESTeIbHOCT M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PELICHUH, PACCYXKICHUN, YMEHHIO BHJIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSI:

OpHEHTaUuel B JACATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YeJIOBEKa, MPUPOJIbI U
oOlecTBa, MOHUMAHMEM MATEMAaTHYECKOW HayKu Kak cdepbl 4YeloBeYeCKOou
NEATEIbHOCTH, ITANOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaT€MAaTHYECKOW KYJbTYpOH KakK CpPEACTBOM
IIO3HAHHWS MHpA, OBJIAJECHHUEM IMPOCTEMIIMMHM HABBIKAMU HCCIIEI0BATEIbCKON
NEATENIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (PopMHPOBAHHE KYJBTYPbI 310POBbSI H
IMOLMOHAJBHOIO 0JIAT OOy YU

TOTOBHOCTBIO TPUMEHATh MAaTEMAaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHHUS  3740pOBOrO  oOpa3za KU3HU (3M0pOBOE  MHUTAHHE,
cOQIaHCUPOBAHHBIM pPEXKUM 3aHATUH M OTAbIXa, peryisapHas (dusndeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HABbIKA peQIeKCHM, MPHU3HAHHUEM CBOETO
IIpaBa Ha OLIMOKY M TAKOT'O K€ IpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHHE:

OpUEHTAllel Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM NI PEIICHUs 3a/1a4
B 00JIaCTH COXPaHHOCTH OKpPYXKAlOUIel Cpeapl, IUIAHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX TOCJIEICTBUN ISl OKPYXKAIOUIEH Cpeabl, OCO3ZHAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U MyTeHl UX pelIeHMs;

8) aganTanmusa K M3MEHSIIOIIHMCS YCJIOBHSIM CONHAJIbHOW W NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO ACSITENBHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCA y APYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE
(hopMynHpOBATh UIEH, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEQUIUTHl COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTHUPOBATH
OpPUHUMAaeMble pelIeHUusT U AeUCTBUs, (GOPMYyIUPOBATH M OLEHUBATh PHUCKU U
HOCIEeACTBUSL, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTesibHBbIC YHUBEPCAJIbHbBIE YUeOHbIE 1eiiCTBUS
ba3oBble 1ornyeckue qeicTBuA:

e BBIBIIITh U XapaKTEPHU30BaTh CYLIECTBEHHbBIE MPU3HAKA MAaTEMaTUYECKUX
O0OBEKTOB, TMOHATHUNM, OTHOIICHUA MEXIy MOHATUSMHU, (POpMYyIUpOBATH
omnpeneneHusl TMOHATUW, YCTAaHaBIMBAaTh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKaluy, OCHOBaHUSA JUIsl OOOOUIEHUS M CpPAaBHEHMS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHHMMATH, (OPMYIHUPOBaTH U  MNPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHbIE, €AMHUYHbIC, YAaCTHbIE U OOIIuE,
YCIIOBHBIE;



BBISBJIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
poTUBOpEYHsl B (akTax, AaHHBIX, HAOIIOJEHUSAX M YTBEPKICHUSX,
npemjaraTb  KpUTEPUM I BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

JIeNaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHYKTUBHBIX YMO3AKIFOUEHHUH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa30upaTh 10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPAMBIE U OT
IPOTUBHOTO), MPOBOJUTH CAaMOCTOSITENIbHO HECJIOXKHBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKuxX (aKkToB, BBICTpaMBaTh AapryMEHTALUI0, [PUBOAUTH
MIPUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBIOMpaTh crmoco0 pemeHus y4yeOHOM 3afaud (CpaBHHMBATH HECKOJBKO
BAPUAHTOB pEIIEHUs, BBIOMpATh HauboJee MOAXOMAUIMI € Y4ETOM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrle ncciiegoBarejbcKkye AeCTBYA:

HCITOJIH30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT TO3HAHUSA,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUre, MpodieMy,
CaMOCTOSITEJIbHO yCTaHABIMBAThH HMCKOMOE W JaHHOE, (OPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHCE,

MPOBOJIUTh TIO CaMOCTOSATEIBLHO COCTABICHHOMY IUIAHY HECIOXKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIAEAOBaHHE IO YCTaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTH4ecKoro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKTy COOOM;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
IPOBENEHHOTO HAOJIOEHUS, UCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIIECCa, a TaKKe BBIJIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JJISl pEeUICHUS 3a1a4H;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3HPOBATh W HHTEPIPETHPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOMpATh (GOpMy TpeACTaBiICHUS HHPOPMAUA € WUIIOCTPUPOBATH
peliaemMble 3aJladyd  CXEMaMH, JuarpaMMaMH, WHOW rpadukod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAA&KHOCTh WMH(OpPMAIUK TIO KPUTEPUSIM, MPEII0KEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMmyHnKkaTHBHbIE yHHBepPCcaIbHbIE YUeOHbIe 1eiicTBUS:

BOCIpUHUMAaTh U (OPMYyJIHpPOBaTh CYXAECHHUS B COOTBETCTBHUH C
YCIOBUSIMU U LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO
TOYKY 3PEHHs B YCTHBIX M IHCBbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO
XOJly peLIeHUs 3a]1a4l, KOMMEHTUPOBATH IMOJTYYEHHBIN pe3yJbTaT;

B X0/I¢ 00CYKJIEeHUS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, peIaeMOM 3a/1a4uM, BBICKA3bIBaTh UAECH, HALIEJICHHBIE HA TTOUCK
pEUICHUs, COIOCTaBIATh CBOM CYXKIEHHA C CYXICHHSIMH JAPYTHX
YYaCTHUKOB JAHaiora, oOHapyXUBaTh Pa3jIMYMe U CXOJCTBO MO3UILIMH, B
KOppEeKTHOH popme popMyIrpoBaTh pa3HOTIACHUs, CBOU BO3PAKEHUS;

MMpCACTaBIIATD PE3YyJIbTAThI pCUICHUA 3aJa4u, 9KCIICPUMCHTA,
HCCJICAOBAaHM:], IIPOCKTA, CaMOCTOATCIIBHO BBI6PIpaTI> (I)OpMaT
BBICTYIIJICHUA C y‘{éTOM 3a1a4 IMPC3CHTAlNU U 0COOCHHOCTEM AYIUTOPHUH,

ITIOHHMMATb n HUCIIOJIB30BaTh IMpCUMyHicCTBa KOMaHHHOﬁ )51

WHANBUAYAIbHON pabOThl TpU pEIIeHHH YYEOHBIX MaTeMaTUYeCKUX
3azay;

OPUHUMATh LEJIb COBMECTHON JEATENIbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOM palOThI, paclpenensTh BUAbl padOT, JJI0roBapUBaThCH,
00Cy>XIaTh MPOIIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYMNIOBbIX (opMax paboTel (00CyxkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE€ LITYPMbl M JpPYTrHE€), BBIIOJHATH CBOIO YacTh
paboThl U KOOPJUHUPOBATH CBOU JCHCTBUS C IPYTUMH 4JIeHAMH KOMAaH/Ibl,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
chOpMyJIMPOBAHHBIM YYaCTHHKAMHU B3aUMO/ICHCTBUS.

PeryiasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, aITOPUTM pElIeHUs 3adaud (WU ero
4acTh), BBIOMpATh CIOCOO pEIICHUs C YY4ETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbI HHTEJLJICKT:

BJIAJETh CMOCO0aMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yJbTara penieHusi MaTeMaTUIeCKOM 3a/1auu;

NpPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PEUICHUH
3a/laul, BHOCUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, HAJCHHBIX ONTUOOK, BRISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE PE3YJbTaTa ACATEILHOCTH IMOCTABICHHOW LU
1 YCJIOBUSIM, OOBSICHATh MPUUMNHBI JOCTIKCHHS WU HEIOCTIDKCHHS 1IETTH,
HAXOJUTh OIMKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K koHny oOyueHus B /7 KJjacce OOyYarOIIMKCA IOJIYYUT CIEIYIOIINE
pEeIMETHBIE PE3YIIbTATHI:

Yuciia v BIYUCICHUSA

BbINonHATh, coyeTass YCTHbIE M NHCbMEHHBbIE NPUEMBI, apu(PMETHUECKUE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

HaxonuTh 3Ha4eHMsI YMCIOBBIX BBIPAKEHUN, NMPUMEHSTh pPa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHUS 3HAYEHUH APOOHBIX BBIPAXKEHUH, COAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexoauTh OT OAHOW (HhOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATHYHYIO IPOOB).

CpaBHUBATh U YHIOPSAJOYMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyrJsITh 4ncna.

BBINONHATE TPUKUIKY U OLEHKY pe3ysibTaTa BEIYMCICHUN, OLEHKY 3HAYECHHIA
YUCJIOBBIX BBIPAXCHUI. BBINOIHATH ACHCTBUSA CO CTENEHSIMH C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

[IpuMeHATh  TNpHU3HAKM  JACIMMOCTH, DPa3jOKEHHME Ha  MHOXHUTEIH
HATypaJIbHBIX YUCEN.

Pemate mpakTHKO-OPHEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOILUIEHUEM
BEJIUYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl pelIeHUs 3a1ad ¢ YYETOM OTPAaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanvecKkue BbIpasKeHUs

Hcnonb3oBarh anredOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

HaxomuTth 3HaueHHs OyKBEHHBIX BBIPQKCHMH MpU 3aJ@aHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BoimonusATe  mpeoOpa3oBaHMsA — LIENIOTO  BBIPAXKEHHsT B~ MHOTOUJICH
IPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJIHOWIEHa Ha MHOTOWIEH M MHOTO4YIeHa Ha
MHOTOYJIEH, TPUMEHSTh (POPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCylIeCTBIIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHTEINM C IOMOIIBIO
BbIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENs, TPYNIUPOBKU  CllaraeMbix,
npuMeHeHus1 (POPMYJT COKPAILIEHHOTO YMHOKEHHS.



[TpumensTh mpeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHHs Pa3lInYHbIX 3a7a4
Y3 MAaTEMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcrons30BaTh CBOMCTBA CTENEHEW C HATypPAJIBHBIMU IOKAa3aTEIsIMU IS
peoOpa30BaHus BEIPAXKEHUI.

YpaBHeHusi 1 HEpaBEeHCTBA

Pemars JMHENHBIE ypaBHEHHsS C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoja OT UCXOJHOI0 YPAaBHEHHS K paBHOCWIBHOMY emy. IIpoBepAaTs, siBisercs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLICHUH JIMHEWHBIX YPABHEHUHM U UX
CUCTEM.

[lonGupats mpuMepbl Map YHUCEN, SIBISIOMIMXCS PEIICHUEM JHUHEHHOTO
YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IIOCKOCTU TpauK JIMHEHMHOrO YypaBHEHHUS C
IBYMsI NEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

Pewmate cucteMbl 1ByX JIMHEHMHBIX YPaBHEHUI C JBYMS IEPEMEHHBIMU, B TOM
quclie rpadu4ecKu.

CocTraBisATh M pellaTh JIMHEWHOE YpPaBHEHHWE WIA CHUCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCIOBUIO 3a/auyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIYYEHHBIH pe3ynbTar.

DOYyHKIUU

N300pakaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOITUE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHNCIOBBIE IPOMEKYTKH Ha
anreOpandeckoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH I10 33JaHHBIM KOOPAHMHATAaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh € MOMONIIBIO (YHKIHMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIUYMHAMHU: CKOpPOCTb, BpPEMs, PACCTOSHHE, II€HA, KOJMWYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM padOTHI.

HaxoauTs 3HaueHue pyHKIMH 10 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnocod MpeACTaBlIeHUS W aHaIM3a WMH(OpManuw,
U3BIIEKATh U MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjiacce oOydYarolmMiicsi TOJYYUT CJICAYIOIIHE
MIPEAMETHBIE PE3YJIBTATHI:

Yuciia v BbIYMCICHUS

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOMXECTBE JEHCTBUTEIBHBIX
qyuceN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCIECHUH, N300paxaTh J1eWCTBUTEIIbHbBIE
Yyyciia TOYKaMUA Ha KOOPAUHATHOM IIPSMOM.



[IpumensTh mnOHATHE apU(METUUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HMCIONB3YysS MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBITOJHATH
npeo0pa3oBaHusl BBIPAKEHUN, COJIEPKAIIUX KBAJApPAaTHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBath 3amucu OOJBIIMX M MaJIbIX YUCEN C MOMOIIBIO JIECSITHYHBIX
npobeit u creneneit uncna 10.

AJireOpandecKkue BbIPAsKeHUS

[IpyuMeHATh MOHATHUE CTENEHW C IEJNbIM IOKa3aTEJIEM, BBIINOJIHATH
npeoOpa3zoBaHus BEIPAKEHUM, COIEPKAIINX CTEIEHU C IIEJIBIM MOKa3aTesIeM.

BuInonmHATE TOXIECTBEHHBIE MpeoOpa3oBaHUsl PAIMOHATIBHBIX BBIPAKCHHIA
Ha OCHOBE MPaBWJI JCHCTBUM HaJ MHOTOWICHAMH U anre0panyecKuMu APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpumeHnsATh npeoOpa3oBaHMs BEIPAXKEHHM JIs1 pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEXKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nMHENHBbIE, KBAaJpaTHBIE YPAaBHEHUS M pPalMOHAJIbBHBIE YpPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHWU, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUUuECKUX MNPEICTaBICHUM (YCTaHABIMBATH, UMEET
JY ypaBHEHUE WJIA CUCTEMAa YPABHEHUN PEIIEHUsS, €CIM MUMEET, TO CKOJBbKO, H
nmpouee).

[TepexoauTs OT cIOBeCHOM (GOPMYITHPOBKH 3a/1a4H K €€ anre0opandeckoi

MOJIENId C TIOMOILIBIO COCTaBJICHUS YpPaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,

MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYyYEHHBIN pe3yJbTarT.

[IprMeHsATh CBOWCTBA YKCIOBBIX HEPABEHCTB MJII CPAaBHEHUS, OILIEHKH,

pelIaTh JMHEWHbIE HEPABEHCTBA C OJJHOW IEPEMEHHOM U MX CUCTEMBI, JaBaTh

rpa@uyuecKy0 WUIIOCTPALUI0 MHOYKECTBA PpELIEHUH HEpPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DOYyHKIUU

[ToHumaTh ¥ HUCHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHUS), OMPENENATh 3HAUEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA QYHKIIUHU IO €€ rpaduKy.

Ctpouts rpaduku 31eMeHTapHbIX PYHKIUN BUAA:

y = k/x, y =x2, y = x3,y = x|, y = VX, OHCHIBATH CBOIICTBA UHCIOBOIL
dbyHkIuu 1o e€ rpaduxy.

K koHmy oOyuenus B 9 kuacce 0Oy4arOIIMHCA TMOJIYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

Yucia 1 BBIYMCICHUSA

CpaBHUBATH U yHIOPSAOYMUBAThH PAllMOHATBHBIE U UPPALMOHATILHBIE YHCIIA.



BoeimonasaTe  apudmeTrueckue EUCTBHS C  PAIMOHAIBHBIMU — YHCIIAMH,
coyeras YCTHbIE M TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIAMU.

HaxoguTe 3HaueHuss cTeneHed C LEJbIMA [OKa3aTesIMU W KOPHEM,
BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyrJisiTh JIEUCTBUTENBbHBIC YKCIIA, BBINOJHITh MPUKUAKY pe3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAKECHUU.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE W KBaJgpaTHbIE YpPAaBHEHUsS, YPaBHEHMS, CBOJISIIUECS K
HUM, TIPOCTEUIITNE APOOHO-PAIIMOHAIbHBIC YPABHCHHS.

Pemars cuctembl IBYX JIMHEWMHBIX YPAaBHEHUM C JABYMSI IEPEMEHHBIMU H
CHUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISCTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3amayM  aiareOpamvdeckKuM CIocOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMM.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM rpadUUeCKUX MpeCTaBIeHUM (YCTaHABIUBATh, UMEET
JI1 YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHBbIE HEpPABEHCTBA, KBaJApPAaTHbICE HEPABEHCTBA, H300pakaTh
pEllIeHNE HEPABEHCTB HA YUCIOBOW MPSIMOM, 3alMCBIBATH PEUICHHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3aIIUCHIBATH PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPH PEIICHUH PA3JIMYHbIX 3a7a4.

DOyHKUUHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BUIOB. [loKa3biBaTh CXEeMaTHUECKH

pacrnoioKeHue Ha KOOPJMHATHOM TuIocKoCcTH rpadukoB ¢yHKuuil Buaa: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B 3aBucHMOCTH OT
3HAYE€HUN KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUI.

CtpouTh U M300paXkaTh CXEMaTUYECKHU TpadUKH KBaJAPATUUYHBIX (DYHKIIHUA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMN MO UX Tpadukam.

Pacnio3naBaTh KBaJIpaTuyHyl0 (QYHKIHIO MO (HOopMylie, IPUBOIUTH MPUMEPDI
KBaJIpaTUUHBIX (YHKIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Yucii0Bble MOCTEAOBATEIBHOCTH U MPOTPECCUH

Pacnio3naBaTh apu@METHUYECKYyI0 M TE€OMETPUUYECKYIO MPOTPEecCUr MpH
Pa3HBIX CIIOCO0aX 3a/1aHMs.



BbImonHAT,  BBIYMCICHUS C  HKCIOJb30BaHHEM (QopMya N-ro 4jeHa
apu(pMeTUYECKON U TEOMETPUYECKON MPOTPEeCCUid, CyMMBI MEPBBIX N YJICHOB.
N300paxaTh WIEHBl MOCJIEI0BAaTEIbBHOCTH TOYKAMHU Ha KOOPAMHATHOM

IIJTIOCKOCTH.
Pemars 3aJa4r, CBA3aHHBIC C YHCJIOBBIMH IIOCICAOBATCIIHBHOCTAMHU, B TOM

YHUCIIE 3a/1a4M U3 PEATbHOM JKU3HU (C MCIIOJIB30BAHUEM KAJBKYJIATOPA, TU(POBBIX
TEXHOJIOTHUH).



3. TEMATHYECKOE INTAHUPOBAHUE C YKAZAHUEM KOJJUYECTBA AKAJJEMUYECKNX YACOB, OTBOANMBIX HA OCBOEHHUE
KAXKJIOU TEMBI, U BO3MOKHOCTH UCITOJIB30OBAHMUS 11O 9TOU TEME 30P ! I1OP, KOTOPBIE
ABJIAIOTCHA YYEBHO-METOJUYECKUMHU MATEPUAJIAMHA
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