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HOACHUTEJIBHAS 3AIIMCKA

JlanHas pabouas mporpaMma pacKpbIBaeT COAEpKaHUE OO0ydeHUs: yuyeOHOro
npeamera «Anreopa» B /-9 kmaccax MBOVY r. Kepun PK «lllkoma Nel3» u
peanusyeTcsi Ha OCHOBE CIEAYIOLIUX JOKYMEHTOB:

1. ®enepanbhbiii 3akoH oT 29.12.2012 Ne 273-D3 (pen. ot 02.07.2021) "OO6
oOpazoBanuu B Poccuiickoit deneparuun” (¢ U3M. U J10N., BCTYI. B CUIY C
13.07.2021);

2. Ilpuka3 MunuctepctBa oopa3oBaHus U Hayku Poccuiickoit denepanuu ot
31.12.2015 Nel577 «O BHeceHMM U3MEHEHUH B (eaepaibHbIN

rOCy/IapCTBEHHbI  00pa30BaTEIbHBIM  CTaHJAPT OCHOBHOI'O  OOILETO
oOpa3oBaHus, YTBEpKICHHbIM MpUKa3oM MUHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne1897»;

3. 3akon Pecnyomuku Kpsim ot 06.07.2015 Nel31-3PK/2015 «O6
oOpazoBanuu B Pecniy0nmke Kpbimy;

4. Tlpuka3z MunuctepcTBa o0pa3oBaHusi U Hayku Poccuiickoii @enepanuu ot
23.12.2020 r. Ne 766 «O BHeceHuU U3MEHEHUH B (peepalbHbIN MepeyeHb
y4E€OHUKOB, JOMYUIEHHBIX K MCIOJIb30BAHUIO MPHU peaTu3allii UMEIOIINX
roCy/1apCTBEHHYIO aKKpeJIUTaIHIO o0pa3oBaTeIbHBIX porpaMm
HAYaJIbHOTO 00IIIeT0, OCHOBHOTO OOIIEro, CpelHero oOIero oopa3oBaHus
OpraHu3alusIMH, OCYIIECTBISIONMMUA 00pa30BaATENbHYIO JACSTEIbHOCTD,
YTBEPAKIAEHHBIA NpUKa3oM MuHHCTEpCTBA TIPOCBEUICHUsA Poccuiickon
®deneparuu ot 20 mast 2020 r. No254;

5. "CaHUTapHO-dTUAEMUOJIOTHUYECKHE  TpeOOBaHWUS K  OpraHU3aIUsAM
BOCIIUTaHUS U OOyUYEHHUS, OTAbIXa U O3/IOPOBJICHUS ACTEH U MOJOJCKH'"-
CanlluH 2.4.3648-20, ot 28 cenTs16ps2020 r. No28;

6. denepanbHBIl TOCYIapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT OOIIETO
obpazoBanus Broporo nmokoyieaus (PI'OC O00);

7. OcHOBHas oOpa3oBaTelibHASI MTPOrpaMMa OCHOBHOTO 00IIero oOpa3oBaHUs
MBOY r. Kepuu PK «lIlIkosa Nel3y;

8. YueOnwnii tan MBOVY 1. Kepun PK «llkoma Nel3» na 2024/2025
y4eOHBIH TOJ.

AnreOpa sBISETCS OJHUM U3 OIMOPHBIX KYPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHus: OHAa 00ECIIEYNBAET U3yUEHUE IPYTUX JAUCIHUIUINH, KaK €CTECTBEHHO-
HAay4yHOro, TaK M TYMaHUTapHOTO IMKJIOB, €€ OCBOEHUE HEOOXOIUMO st
MPOJIOKEHUsI 00pa30BaHUs U B TOBCEIHEBHOM *U3HU. Pa3zBuTne y 00ydaronmxcs
Hay4YHBIX MPEJCTABICHUN O NPOUCXOKIECHUU M CYHIHOCTU alredpandyecKux
a0CcTpakuuii, criocode OTpaKeHUs MaTEMAaTUYECKON HayKOW SIBIICHUM U TIPOLECCOB
B Ipupojie W OOIIeCTBE, POJIM MATEMaTUYECKOrO0 MOJICIUPOBAHUS B HAyYHOM
MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M KaueCTB MBIIUICHHS, HEOOXOAUMBIX ISl aJlalTallii B COBPEMEHHOM LIU(PPOBOM
oOmectBe. M3yuyenue anreOpbl OOEClEUMBAECT pa3BUTHE YMEHHUS HaOIIOAATh,
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CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTU, TPEOYEeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI U BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHUs. OCBOGHHE Kypca aareOpbl 00eCreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYy4Yarol[UMXCs: OHHU MCIHOJIB3YIOT JEAYKTHUBHBIE U
WHJYKTUBHBIE PacCyXJAeHUsl, 0000IeHNE U KOHKPETU3aI1I0, aOCTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MOpeAnojaracT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITEJIbHOM  JIESITEIbHOCTH  00YyYalolUXCsl, MO3TOMY CaMOCTOSTEIbHOE
pelieHre 3a1a4 sIBIsSeTCs pean3alyenl 1eITeIbHOCTHOTO MPUHITUIA 00yUYeHHS.

B crpykType mnporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOIO
oOmrero oO6pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE
nuHun: «Yucna u BBIYUCICHUSY, «ANreOpanueckue BbhIpaXeHUs», «YpaBHCHUS U
HepaBeHCTBa», «DyHkiun»y. Kaxngas w3 3TUX COAEPKATEIBHO-METOINYECKUX
JUHUN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
JPYTUMU €ro JUHUAMH. B Xoae wu3ydeHus Y4eOHOTO Kypca OO0ydaronuMcs
MPUXOJUTCS JIOTUYECKH PACCYXKJIaTh, UCIOIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 9TUM B mporpamMmy ydeOHOro Kypca «Amiredpa» BKIIOUCHBI
HEKOTOPBhIE OCHOBBI JIOTMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3feiax
MaTEMaTUYECKOro o0pa3oBaHUs M CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarONUMUCS
OCHOB  yHHMBEpPCaJbHOIO  MaTemaTudeckoro s3bika. CojaepkarenbHONW U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» sBIsSETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHUM «Yucia W BBIYKMCICHUS» CIYXUT OCHOBOM s
JaNbHEUIIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOyYaromIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUSI MOIH30BATHCA aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsI TTOBCEHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJE HA YPOBHE OCHOBHOTO 00IIET0 0Opa3oBaHMS
CBS3aHO C pAlMOHATBHBIMH M HUPPALMOHATIBHBIMU YHCIAMHU, (POpMUPOBAHHEM
NPEJCTABICHUA O JEUCTBUTEIHLHOM 4YHCJE. 3aBEpPUICHUE OCBOCHMS YHCIIOBOM
JUHUU OTHECEHO K CpeIHeMY 00IeMy 00pa3oBaHUIO.

Copeprkanue IByX anreOpandeckux JUHUN — « ANreOpandecKkre BhIPaKCHHS»
1 «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYYAIONTUXCS
MaTeMaTUYEeCKOTO armapara, HeoOXOAMMOTO /i pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXKHBIX TMPEAMETOB M IMPAKTHUKO-OPUEHTUPOBAHHbIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHus Y4YeOHBIH Marepuan TPYNIHUPYETCS BOKPYT
pallMOHATBHBIX BhIpayKeHHUI. Anredpa IeMOHCTPUPYET 3HAUCHHE MAaTEMATHKU Kak
A3bIKa JJI1 TIOCTPOEHUS MATEMAaTHYECKUX MOJENel, OMUCAaHUsS MPOILIECCOB U
SABIICHUN peambHOr0 Mupa. B 3agaum oOydeHus anreOpe BXOMAT TaKKe
JajabHEWIIee pa3BUTUE AJITOPUTMHYECKOTO MBIIUIEHUS, HEOO0XOAUMOro, B
YaCTHOCTH, JJISI OCBOCHMS Kypca HWH(GOPMATUKH, U OBJIaJICHUE HaBbIKAMU
JNENYyKTUBHBIX paccyxaeHuid. [IlpeoGpazoBanue cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUsI, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUYECTBY.



Copepxanue pyHKIMOHAIBHO-Tpa(pUUEeCKO TMHUK HALEIEHO Ha MOJyYeHHE
oOy4JaromuMHcs 3HaHUM O (QYHKUMAX KaK BaKHEWIIEH MaTeMaTU4ecKOM MOJIEIn
JUTSL OIIMCaHUSl U UCCIIEI0OBaHUs Pa3HOOOPa3HbIX MPOLECCOB U ABJICHUI B IPUPOAE
u oOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHUIO Y OOYYaOIIHXCS
YMEHUS UCTIONb30BATh Pa3INYHbIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMuUpOBaHME
MPEACTaBICHUN O POJIM MATEMATUKHU B PA3BUTUU LMBWIN3ALUHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaetrcsi y4eOHBIH Kype
«AnreOpa», KOTOPBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3leibl COACpP>KAHUSA:
«Yucna u BBIUMCICHUS», «AnreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Hemenmo), B 8 kimacce — 102 vaca (3 yaca B Heaemo), B 9
kinacce — 102 gaca (3 yaca B HEJIEIHO).

COIAEPKXAHUE OBYUEHUASA

7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ OT OAHOW (OPMBI 3amHUCH
npobeit k apyroit. [loHsiTMe panuoOHANBHOIO YMCIA, 3alucCh, CpaBHEHUE,
yIOPSIOYMBAHUE  PAlMOHAIBHBIX  4ucel. ApudMeTrndyeckue ACHCTBUS  C
palMOHANIBHBIMU 4YuciaaMu. PereHue 3anad U3 pealbHOW IPAKTUKU HA 4YacTH, Ha
TpoOwu.

CrereHb C HaTypaJbHBIM IIOKa3aTEJEeM: OIpejesieHrne, MNpeodpa3oBaHue
BBIPQKEHU Ha OCHOBE OMpEJETCHUS, 3aITUCh O0NbIIUX yucenl. [IporeHTsl, 3anuch
IPOIIEHTOB B BHJIE IpOoOU U JpOOU B BHJIEC MPOILIEHTOB. TpHU OCHOBHBIE 3a/lauu Ha
IIPOLICHTHI, PEILICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPA3JIOKEHUE Ha  MHOXUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHpie  3aBUCMMOCTH, B TOM 4YHcle TpsMas W oOpaTHas
MPONOPLIMOHAIIBHOCTH.

AJire0panvecKne BbIpasKeHU s

[IepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. [lomycTumbie
3HA4YEHUs NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BEIIMYMHAMH B BUJIE
dbopmynbl. Beraucnennst mo popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKECHHIH,
TOXKJIECTBEHHO paBHBIC BBIpAKEHHWS, TMpaBWia MNpeoOpa3oBaHUS CYMM W
MPOU3BEACHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJCHUS MOJTOOHBIX CIaraeMbIX.

CBoJCTBA CTENEHU C HATYPAJIBHBIM ITOKA3ATEIEM.

OnHounensl 1 MHOrowieHbl. Ctenenb MHOrowieHa. ClioxKeHne, BbIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. @DOpMyJibl COKPAamIEHHOTO YMHOMXEHMS: KBaJApaT
CyMMbl H KBagpaT pasHocTtu. Dopmyiia pa3HOCTHM KBaJparoB. Pasnoxenue
MHOTOWIEHOB HA MHOYKHTEIIH.



YpaBHEHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUSA, IMpaBuja NpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUJIBHOCTh YPABHEHUH.

JIuHeliHOE ypaBHEHUE C OJHOM IEPEMEHHOM, YHUCIO KOPHEU JIMHEUHOTO
YPAaBHEHHUsI, pELICHHE JIMHEMHBIX ypaBHEHUH. COCTaBICHHE YpPaBHEHUH IIO
YCIIOBUIO 3a7a4yu. Pellienue TeKCTOBBIX 3a7a4 ¢ IIOMOILIBI YPaBHEHUM.

JIluneiiHOe ypaBHEHHME C JIByMs MEpEMEHHBIMHU U ero rpadguk. Cucrema IByX
JIMHEMHBIX YPAaBHEHUU C JBYMs IIEpeMEHHbIMHU. PelieHue cucrem ypaBHEHUU
croco0oM MoOACTaHOBKHU. IIpuMepbl pemieHusi TEKCTOBBIX 3ajad C IOMOIIbBIO
CHUCTEM YPABHEHUM.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHre MEXTY
JIBYMsI TOYKaMHU KOOPAMHATHOMN IIPSAMOM.

[IpsimoyrosibHas cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX HOpMYyTIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMoctel. [lonstue ¢ynknuu. [padux
¢ynkiuu. CoiictBa pyHkuuid. Jluneitnas @yukmus, e€ rpadux. ['padux dyHkuun
y = [X|. I'padmueckoe peiieHrne JIMHEWHBIX ypaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KIIACC

Yucia 1 BHIYMCICHUSA

KBagpatueiii kopenb u3 uucna. [loHsTue 00 uUppanMOHAIBHOM 4YHUCIHE.
JlecsTuunble TPUOIMHKEHHSI UPPAIIMOHATIBHBIX yKcen. CBoicTBa apuMeTHIECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEoOPa30BAaHUIO YHCIOBBIX BBIPAKECHUMN
Y BBIYMCJICHUSAM. [[€MCTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenbpIM NoKaszaTesneM u €€ cBorictBa. CTaHapTHas 3allKiCh YKCTA.

AJiredpanveckne BbIpaskeHUs

KBagpaTHblii  TpEXUJCH, PAa3JIOKEHHE  KBAAPAaTHOTO  TPEXWIEHA  Ha
MHOXHUTEIH.

AnrebGpandeckass npo6b. (OCHOBHOE CBOWMCTBO anredpamdecko apoowu.
CrnoxeHue, BBIYMTAaHHWE, YMHOXKCHHUE, [EJIeHHE aireOpamdecKux JpoOeit.
PanronanpHbIe BRIpOXKEHHS M KX TTPEOOpa30BaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO ypPAaBHEHHS.
Teopema Buera. Pemienue ypaBHeHUM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPaTHBIM.
[IpocTeiime ApoOHO-palIMOHANTbHBIE YPABHEHUS.

['paduaeckas mHTEpHpeTaus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMUA M CHCTEM
JIMHEMHBIX YpAaBHEHUW C JABYMs NEpPEMEHHBIMH. lIpuMepbl pemeHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1a4 aNreOpandyeckuM CrocoooMm.



YHuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DyHKUMHA

[lonstue @yuknuu. OONacTh ONpeAeieHus W MHOXKECTBO 3HAUYCHHI
¢ynkuuu. CriocoObl 3aaHus (PYHKIIMM.

I'padpux ¢dynkuuu. YUrenue cpoiicTB ¢yHkuuu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKUIUNA, OTPaXKAIOLUUX peaTbHbIe MPOIECCHI.

OYHKIMK, ONUCHIBAIOUIME TPSIMYI0 H OOpaTHYI MPONOPLUUOHATIbHBIE
3aBHCHMOCTH, uX rpadux. OyHkuun Y = X2, y = x3, y = VX, y=|x|. I'padudeckoe
pelIeHre YpaBHEHUH U CUCTEM YPAaBHEHHI.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanmonanpHbie ynciIa, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHBIC
JeCATUYHBbIE TpoOu. MHOXKECTBO JAEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIIHHBIC YHCIIA
KaKk OECKOHEYHBIC JeCSITHYHBbIE apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIbHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMUCTBUTEIBHBIX 4YHCEN, apudMETHYeCKue JCHUCTBUS C
NENCTBUTEIILHBIMU YHCIIAMM.

Pa3mepbl 0OBEKTOB OKpYXAIOWIEro MHpPA, UIUTEIBHOCTh IMPOILIECCOB B
OKPY’KaroIIeEM MHpE.

[Tpubnuxénnoe 3HaYCHHE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaToB BEIYUCIICHHIA.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASAIIMXCS K KBaJPAaTHBIM.
bukBagpatHoe ypaBHeHuE. [Ipumepbl penieHus ypaBHEHUN TPEThEH U YETBEPTOM
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIHU.

Pewiennie npoOHO-panMOHANIBHBIX ypaBHEHHMI. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsI NIEpeMEHHBIMU U ero rpaduk. Pemenune cuctem IBYX
JIMHEMHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHUI,
OJIHO W3 KOTOPHIX JHHEHHOe, a Jpyroe — BTOpoil cteneHW. ['padudaeckas
VHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM TmepemeHHoW. KBaapaTHele HepaBeHCTBa.
I'paduueckass wuHTEprnpeTalnuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMHU.



DyHKUMHA

KBagpartuuynas ¢ysnkuus, e€ rpadpuxk u cBoiictBa. IlapabGona, KoopauHATHI
BEPIIMHBI apadobl, 0Cb CAMMETPHUH MapadoJIbI.

Ipaduxu yuxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x| , 1t ux
CBOMCTBA.

YucoBble 0CI€10BATEIBLHOCTH M NIPOrpeccuu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEI0BATEIBHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

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

N300pakeHne YiIeHOB apu(PMETHUYECKOM U TEeOMETPUYECKOW Mporpeccuit
TOYKaMH Ha KOOPAUHATHOMW IUIOCKOCTH. JIMHEHMHBIM M 3KCIOHECHIMAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.

IINTAHUPYEMBIE PE3VJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTAaThl OCBOCHHUS NPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yloTCcs:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

NPOSIBJIEHUEM HMHTEpeca K NPOIUIOMY U  HACTOSIIEMY POCCHICKON
MAaT€MaTHK{, 1LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTUKEHUAM  POCCHUICKHX
MAaTEMATUKOB M POCCUUCKOW MAaTeMaTUYECKOW IIKOJbI, K HMCIIOJb30BAHUIO ATHUX
JOCT)KEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH Irpak/laHWHA W pealli3allii ero
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBax (yHKIIMOHUPOBAHMS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKACHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPAaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTU4eCKOM HaIMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTHYECKOTO
oOpa3oBaHWs Ha TPOTSKEHWH BCEH KWU3HM ISl YCIENMHOW mpodeccruoHambHON
JESTENPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM W
MMOCTPOCHUEM MHUBUAYAIBHOU TPaeKTOpUM 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:



CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYecKuX OOBEKTOB, 3aJay, PELICHHH, pacCyXICHUW, YMEHHUIO BHUJIEThH
MaTeMaTUYeCKrUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'O O3HAHMA:

OpUEHTaluell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPUPOJIbI U
oOmIecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYUMOCTH JUIsl Pa3BUTHUS LUBUIIM3AIIH,
OBJIaJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOH KYJIbTYpOH KakK CpeICTBOM
MO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesITebHOCTH;

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

TFOTOBHOCTBIO MPHUMEHSITh MaTeMaTHYEeCKUE 3HAHUSI B MHTEpPECax CBOEro
3I0pOBbS,  BEIEHHUA  3J0pOBOro  oOpa3a JKM3HU  (30pOBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUHU, MPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUM JJIs peuleHus 3a1a4y
B 00JIaCTH COXPAaHHOCTU OKpY)KAIOIIEH Cpenbl, IUIAHUPOBAHUSA IOCTYIKOB MU
OLIEHKM HX BO3MOXHBIX IIOCJIEJCTBUI IJIs1 OKpY’Kalolel cpeibl, OCO3HAaHHEM
r7100aJbHOI0 XapaKTepa SKOJIOTMUECKUX Mpo0OieM U IMyTel UX pelleHus;

8) ajanTanus K M3MEHSIIOIMMCS YCJOBHSIM COLMAJBHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO EATE€IbHOCTh, B TOM YHCIE
YMEHUE YUYUTBHCS Yy APYTux JoJel, npuoOpeTatb B COBMECTHOW JESTENbHOCTU
HOBBIC 3HAHU, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupOBaThH UIECH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPHUIMTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pPELICHUS U JAEUCTBUS, (POPMYIHpPOBaTH U OLEHUBATH PUCKU H
MOCJIEACTBUSA, (POPMUPOBATH OIBIT.

METAIIPEMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHbIe YHUBEPCAJIbHbIC Y4eOHbIE IeCTBHS
ba3oBble JJoruueckue AeicTBUS:
e BBISIBIIITH U XapAaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX
00BEKTOB, TOHATUW, OTHOIICHUW MEXIYy MOHATUIMHU, (HOPMYIUPOBATH



ONMpeJeNeHus] TMOHATUM, YCTAHABIMBATh CYIIECTBEHHBIH  MpPU3HAK
KJaccu(UKanuy, OCHOBaHUS Mg OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
IIPOBOIMMOTIO aHAIIN3a;

BOCIPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEpAUTEIbHBIE W OTpPULATENIbHBIC, €IMHUYHBIE, YacTHbIE M O0OIIHe,
YCIIOBHBIE;

BBISIBJISTh ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (aKTaxX, [AaHHBIX, HAOMIOACHUSX W YTBEPKACHUSIX,
npenjaratb — KpUTEpUM I BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieaTh BBIBOJBI C MCMOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 10 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (TPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBaTeLCKAE TeCTBHUSA .

UCIIOJIb30BaTh BOIMPOCHI KAaK HCCIICIOBATEILCKUNA WHCTPYMEHT ITO3HAHMSI,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTaHABIWBAaTh HCKOMOE W JaHHOe, (HOPMHPOBATH
TUIIOTE3Y, aprYMEHTUPOBATh CBOIO TIO3UINIO, MHCHHUE;

IPOBOJAUTL IO CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
OKCIICPUMEHT,  HEOOJIBIIIOC  HUCCJICJOBAaHME 110  YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
IPOBEACHHOTO HAOJIOJACHUS, HMCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJOB M 0000IICHUI;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TaKKE BBIIIBUTATh
IPEATIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTH WH(GOPMAINH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

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

BbIOMpaTh (QopMy mpenctaBieHuss HHGOPMAUUM U WILIIOCTPUPOBATH
pelaeMble 3alaud  CXEMaMH, JuarpaMMaMH, HHOW rpadukol ©u HX
KOMOWHAIIMSIMU,

OLICHUBATh HAAEKHOCTh HMH(POpMALMM O KPUTEPHUSIM, MNPEAJTIOKEHHBIM
y4HTeNIeM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIHHO.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

BOCIIpUHMMATh ©  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LESIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS TIO
XOJy peIIeHUs 3a]1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTAaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3a7a4r, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTaBIATh CBOM CYXICHUS C CYXKICHUSIMH JIPYTHUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUS,  TPOEKTa,  CaMOCTOSATEIBLHO  BBHIOMpAaTh  (opmaT
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayTMTOPUH;
NOHMMAaTh W HUCIIOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOW W
WHAVUBUAYATbHONH paOOThI MpU PEIICHHWH YYEOHBIX MaTeMaTHYECKHX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOH JCATEIBHOCTH, IJIAHUPOBATH OPraHU3AIIHIO
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JOTOBapUBATHCA,
o0CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIFOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpMbl W JPYTUE), BBINOJIHATH CBOIO YacCTh
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJAThH IUIaH, AJITOPUTM PEUICHUs 3aAadd (WU €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUsI ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCOOAMH  CAaMONPOBEPKH, CAMOKOHTPOJS TMpolecca |
pe3yibTaTa pelieHus MaTeEMaTUIEeCKOU 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OIMMHUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW LEIH
1 YCJIOBUSAM, OOBIACHSATHh NMPUUYUHBI TOCTHKEHUS WA HEIOCTHKCHUS 1IEJIH,
HaXOJUTh OIMHUOKY, JaBaTh OIEHKY IPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia v BbIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apUMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pa3sHOOOpa3HbIE
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIpAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YNOPSATOYUBATH PAllMOHAILHBIC YUCIIA.

OKpyrJsITh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIISIMHU.

[IpuMeHsT,  NpPU3HAKK  JCIUMOCTH,  PA3jOKEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCE.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELICHUs 3a7ad C Y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJire0panvecKue BbIPaKeHHUs

Hcnonb3oBaTh anreOpandyeckyl0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaa.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BreimonHATh  mpeoOpa3oBaHUS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIbIO
BBIHECEHHMSI 32 CKOOKM OOIIero MHOXUTENS, TPYNIUPOBKH CJaraemsix,
MpUMEHEHUS (DOPMYJT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh npeodpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTENSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OLHOM IIEPEMEHHOW, NPUMEHss MpaBUiIa
nepexojia OT UCXOAHOTO YpaBHEHHs K paBHOCUIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM ypaBHEHUSI.

[IpumeHsTh rpaguueckre METOAbI IPU PEIICHNUN JIMHEWHBIX YPABHEHHUH U UX
CUCTEM.

[lonOupaTe mpuUMEpHl Map 4YHUCEIN, SIBIAIOIMIMXCS pPEIIeHuEM JWHEHHOTO
ypaBHEHUS C IBYMS IEPEMEHHBIMHU.

CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
IBYMs TIEPEMEHHBIMH, TOJB3YSICh TpapUKOM, MPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemath cucteMbl ABYX TMHEWHBIX YPaBHEHHUH C ABYMs MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBnaTh W pemiath JWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHU MO YCIOBHIO 3aJa4yd, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJIYYCHHBIH Pe3yNbTaT.

DOyHKINHA

N300paxkaTh Ha KOOPIUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC POMEXYTKH HA
anredpanuyeckoM S3bIKE.

OtmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAHHATaM,
CTpoUTh rpaduku TuHEeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCT,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Torumarts rpaduueckuii cmoco0 MpeacTaBiICHUS W aHaIM3a WHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMMICSA TIOJIYYUT CICAYIOIIHAE
MPEAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

Hcnonp30BaTh HayajabHbIE MPEACTABICHUS O MHOYECTBE JEHCTBUTEIbHBIX
qyucen JJi1 CPaBHEHUS, OKPYTJIEHUS U BBIUYMCIECHUN, U300pakaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsaTs MNOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBa/IpATHBIC KOPHW, WCIIONB3YS TPH HEOOXOAUMOCTH KAIBKYJISATOP, BBIMOIHITH
npeo0pa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIHOJb3YS
CBOWCTBA KOPHEMN.

Ncnonw3oBaTh 3anucu OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JECATUUHBIX
npobeit u creneHei ynucia 10.



AJire0pandecKue BbIpasKeHHU s

[IpyuMeHATP NOHATHE CTENEHM C LEIbIM  II0KAa3aTelIeM, BBINOJIHATH
IpeoOpa30BaHus BBIPAXKEHUM, CONEPIKALIUX CTEIIEHH € LENBIM II0Ka3aTeIEM.

BBINOJIHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PALMOHANBHBIX BBIPAXKEHUI
Ha OCHOBE MPaBUJI ICHCTBUI HaJ MHOTOWIEHAMU U anredpandyecKuMu Apo0OsiMu.

PacxitanbiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumeHsTh npeoOpa3oBaHMsl BEIPAKEHUN JJI PELIEHUs pa3IMYHbIX 33/1a4 U3
MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAJIbHOM ITPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHbIC YPaBHCHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MIpOCTEHIIINE UCCIACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHEHUEM TrpadUUIECKUX MPEICTaBICHUH (yCTaHABIUBATh, UMEET
JM ypaBHEHWE WM CHCTEMa YpaBHEHUH pPEIICHHUs, €CITU MMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT COBECHOW (QOPMYTUPOBKH 3aaauu K e anreOpandeckoi
MOJICTH C TIOMOIIBIO COCTAaBJICHUS YypPaBHEHUS WM CHUCTEMbl ypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJTYYSHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsI CpPAaBHEHHUS, OICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKky0 WILITIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMpENesITh 3HaueHHe (YHKIUM MO 3HAYCHUIO
apryMeHTa, oNpeesaTh CBOMCTBA GYHKIMU 10 e€ Tpaduky.

CtpouTth rpaduKu JIeMEHTaAPHBIX (PYHKIINHA BUAA:

y = kiX, Yy = X2, ¥y = x3y = x|, Y = VX, OIuCBIBaTh CBOWCTBA YHCIOBON

byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIETYIOIIHE
MpEIMETHBIE PE3YJIbTAThI:

Yucja ¥ BLIYUCTIEHUS

CpaBHUBATH U YOPSIAOUYUBATH PAIIMOHATIBHBIC U UPPAIlMOHAJIBHBIC YHUCIIA.

BeimonHsaTe  apudmerndeckue JACHCTBHS C  paIlMOHAJBHBIMU UYHMCJIAMU,
coyeTas YCTHBbIE M TIMCbMEHHBIE MPHUEMBI, BBIMOJHATH BBIUUCICHUA C
HppalMOHATLHBIMUA YHUCIIAMHU.

HaxomuTe 3HaueHus CTENEHEH C MEIbIMH IOKa3aTeisiIMU M KOPHEW,
BBIYMCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKECHUH.

OKpyraaTh JEUCTBUTEIbHBIE YHCIA, BBIMOJHATH TPUKUIKY pe3yJbTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.



YpaBHeHUs M HEPABEHCTBA

Pewrate nuHeVHBIE M KBaJpaTHBIE YPABHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IpOCTENIINE IPOOHO-PALIMOHATIbHBIE YPaBHEHU.

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM alreOpamvdecKuM CIOCOOOM ¢ TOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPABHEHUM C JBYMS IIEPEMEHHBIMMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpauyecKux MpecTaBiIeHUi (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMH PEILICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTe nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alUCHIBATh PELIEHHWE C MOMOILBIO
CUMBOJIOB.

Pemlatb  cucremMbl  JTMHEHMHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOW MPSMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUH

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loKa3bIBaTh CXEMaTHYECKU

pacrojoKeHHe Ha KOOPIHHATHOM TIOCKOCTH TpadukoB GyHKmil Buga: Yy = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HAYCHUH KOA(PPHUIIMEHTOB, OMMCHIBATH CBOMCTBA ()YHKIIHIA.

Crpouth M n300pakaTh CXeMaTHYECKH TI'padUKH KBaIpaTUUYHBIX (YHKIIUH,
OIMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 pEaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YmncJioBbIe MOCTIEA0BATEIbHOCTH M MPOrPeccun

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHUECKYI0 TMPOTPECCHUU TpH
pa3HbIX crlocobax 3aaHusl.

BbIMONHATS  BBIYHCICHHUS C HUCHOJb30BaHWEM (GopMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakaTh 4YiIeHBI MOCIEIOBATEIHPHOCTA TOYKAMU Ha KOOPAMHATHOU
MJIOCKOCTH.

Pemate 3agaum, CBsI3aHHBIE C YHUCJIOBBIMHM MOCIEI0BATEILHOCTAMH, B TOM
qHCIIe 3a/1a4d U3 PeabHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYISATOpa, IUGPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoJsm4yecTBO yacos
HaumeHoBaHue pa3aesioB U TeM
Ne ii/m KonrTpoasubie | IlpakTuueckue
MporpamMmal Bceero
padoThI padoThI
Yucna v BEIYUCIICHUS.
1 25 1
PanmonanepHbIe yncia
2 AnreOpanueckue BbIpaKeHUs 27 1
3 YpaBHEHHUS 1 HEPABEHCTBA 20 1
4 Koopaunate! u rpaduku. @yHKIMu 24 1
5 IToBTOpEeHME U 0000IIICHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 KUIIACC

KosnuecTBo yacon
HaumeHoBaHue pa3iesioB U TeM
Ne i/t Konrtpouabnbie IIpakTruueckue
MPOorpaMmsbl Bceero
padoThI padoThI
1 Yucna u BerunciieHusa. Kpagpatusie 15
KOpHU
5 Yucna u BerunciieHus. CTeneHsb C 7
L[EJIBIM MOKa3aTeIeM
3 AnrebpanyecKkre BhIpaKCHUS. 5 1
KBaapaTtHblii TpEXuiieH
AnreOpanueckue BbIpaKeHU.
4 15 1
Anredbpaundeckas 1poOb
5 YpaBHEHHUS U HEPABEHCTBA. 15 1
KBanparHbie ypaBHEHUs
6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 13
ypaBHEHU I
YpaBHEHUS U HEPABEHCTBA.
7 P P 12 1
HepaBencta
8 OyHKkUU. OCHOBHBIC TOHATHS 5
9 Oyukiuu. YucnoBsie PyHKIIUN 9
10 [ToBTOpeHue u 0006IICHNE 6 1
OBLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 0




9 KUIIACC

Ne Kogun4yecTBO 4acoB
HaumeHoBaHue pa3aesioB U TeM
n/ Kontpoabubie | IlpakTuyeckue
MPOrpamMmal Bceero
n padoThI padoThI
1 Yucna v BerurcieHud. JencTBUTEIbHbBIC 9
yucia
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1
OIHOU NIEPEMEHHOMU
3 YpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1
YPaBHECHUM
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16
5 DOyHKIHU 16
6 YucnoBble OCIEN0BATEIIBHOCTH 15
IToBTOpEHME, 0000IIEHNE,
7 P y 18 1
CHCTEMATU3ALNS 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




