MUWHUCTEPCTBO MNPOCBENEHUA POCCUVCKOM ®EJIEPAIIIN

MunucreperBo oopa3oBanusi 1 Hayku Huskeropoackoii ods1acru

I[enapTaMeHT 06p33OBaHI/Iﬂ AIMMHUCTPpAIUH TOpoaa Hu:xnHero HOBI‘OpOIla

MBOY "llIkoa Nel134"

MopnucaHo yndpoBo NOANUCHIO:
[Morocan AHacTacuda AnekceeBHa
Hata: 2023.09.26 10:04:10 +04'00"'

IIpunoxenue Nel K OCHOBHOM
0o0pa3oBaTeNbHOW  MpPOrpaMMe  OCHOBHOTO
obmero obpazoBanuss MBOY «lllkoma Nol34y,
YTBEP)KJICHHOH  TPUKa30M  JUPEKTOpa  OT
29.08.2023 Nel173-O

PABOYAS ITPOT'PAMMA

(ID 305623)

Y4eOHOro nmpeamera «AJaredopa»

U1 oOyJaromuxcs 7-9 KiaccoB

Huxnnii Hosropoa, 2023



HOACHUTEJBHASA 3AIINCKA

[IporpamMMa Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHHs MOJTrOTOBJIEHA Ha
ocHoBe ®I'OC OO0, ®OII OO0, KoHuenmuu npenojaBaHus MaTEeMaTUKU B
Poccuiickoit ®eneparnuu, denepanbHOl pabouei MporpamMMbl BOCIHUTAHMS, C
y4€TOM pacnpeeiEHHbIX M0 KJIaccaM IMPOBEpSIeMbIX TPEOOBaHUM K pe3ysibTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHOM MPOTrpamMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI U 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ OB3.

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: oHa 00ecTeunBaeT U3yYeHUE APYTUX JTUCHIUIUIMH, KaK €CTE€CTBEHHO-
HAy4yHOTrO, TaK MU TYMAHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
MPOJOIHKEHNUST 00pa30BaHMs M B MMOBCEAHEBHOM KM3HU. Pa3BuTHe y o0yuaronmxcs
HAYYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM W CYIIHOCTH aire0pandecKux
abcTpakiuii, cnoco0e OTpakKeHHs] MaTeMaTUYECKONW HAYKOW SIBJICHUH U MPOIIECCOB
B NpUpOJIE W OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIIUICHUS, HEOOXOAMMBIX I aIanTallid B COBPEMEHHOM IH(PPOBOM
oOmectBe. N3yuenue anreOpsl oOecrieunBaeT pa3BUTUE YMEHUS HaAOIIOAATh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI,
dopmynupoBath yrBepxkAcHUs. OCBOEHUE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUs] O0YYarolIuXcs: OHHM HCIOJB3YIOT JEAYKTUBHBIE |
WHAYKTUBHBIE PacCyXIeHus, 0000IIeHIEe U KOHKPETU3AINIo, a0CTparupoBaHue U
anajoruto. OOyueHue  anreOpe  TpeAnojaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITENIbHOM ~ J1eATEIbHOCTH OOYYaIoLIUXCsl, IO3TOMY CAMOCTOSTEIbHOE
pelieHue 3aaa4 SBiIseTcs peaausaluen e TeIbHOCTHOTO MPUHIIUIA O0yUYeHUS.

B cTpykType mnporpamMmbl ydeOHOro Kypca «Anrebpa» Juisi OCHOBHOTO
oO1ero o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJAEP>KATEIbHO-METOINYECKHUE
auHUH: «Yucnaa ¥ BBIYUCICHUN), «ANreOpandecKue BRIPAKCHUSD», «YpaBHEHUS H
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX COAEpKATEIbHO-METOANYECKUX
JUHUN Pa3BUBACTCS HA MPOTSHKEHUN TPEX JIET U3YUCHHS Kypca, B3aUMOJICUCTBYS C
ApPYyTUMH €ro JHHUSIMH. B Xome wu3ydeHus ydeOHOro Kypca OO0ydarorumcs
MPUXOJUTCS JIOTHYECKH PaCCyKIaTh, MCIONH30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3W ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTUKH, TPEICTAaBIEHHbIE BO BCEX OCHOBHBIX pazjeniax
MaTeMaTUYeCKOro 00pa30oBaHUs U CIIOCOOCTBYIONINE OBIAJCHUIO O0YYaIOIUMUCS
OCHOB  YHUBEPCAJIILHOTO MareMarudeckoro si3bika. Comep)kaTenbHOW |
CTPYKTYpPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «Yucna ©W BBIYUCICHUS» CIY)KHT OCHOBOM st
TAMbHENIIET0 M3yYeHHUsS] MATEeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHu, a



TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBUTHE MOHATHUS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBA3aHO C PAIMOHAIBHBIMU W HPPALMOHATIBHBIMU YHUCIAMH, (POPMHUPOBAHUEM
MIPEACTABICHU O JEWCTBUTEIIBHOM YHCJE. 3aBEPLICHUE OCBOCHHS YHUCIOBOU
JUHUW OTHECEHO K CpeHeMY 00IeMy 00pa30BaHHUIO.

ConeprkaHue IByX alnreOpanyecKux JUHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHHsS] U HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYyUAIOUINXCS
MaTEeMaTHYECKOro armapara, HeoOXOIWMOTo AJii peIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha  ypoBHe
OCHOBHOTr0 00mIero o0pa3oBaHus y4eOHBI MaTepuall TPYNIHUPYETCS BOKPYT
palMOHANIBHBIX BhIpaXKEHUH. Alredpa AEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa ISl TIOCTPOGHUST MaTEMaTHUECKUX MOJIEeH, OMHCAHUSA TMPOILIECCOB U
ABIICHUN peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT Takke
JaJbHENIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAUMOIO, B
YacCTHOCTH, JJII OCBOCHHUS Kypca HH(DPOPMATUKH, W OBJIAJICHUE HABBIKAMHU
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CHOCOOHOCTEN K MAaTEMaTHIECKOMY TBOPUECTBY.

Conepxanue GyHKIIMOHATBHO-TPpa(PUUECKON JIMHUM HAIICJICHO Ha MOJy4YeHUE
0oOyJaronMMuUCs 3HaHUM O (PYHKIMSAX KaK Ba)KHEHIEH MaTeMaTH4eCKON MOJenu
JUIS OTIMCAHUS M UCCIIEOBAHUS Pa3HOOOpPa3HBIX MPOLECCOB U SIBICHUN B MPUPOIE
n obuiectBe. M3yueHue marepuasia CIOCOOCTBYET Pa3BUTHIO Y OOYHAIOIIMXCS
YMEHHsI UCTIOJIB30BaTh PA3IMYHbIC BHIPA3UTEIIbHBIE CPEJICTBA SI3bIKa MaTEMaTHKH —
CJIOBECHBIE, CHUMBOJIMYECKUE, Tpauyeckue, BHOCUT BKJIaJ B (HOpMHpOBaHHE
IIPEICTaBICHUN O POJIM MATEMATUKHU B PAa3BUTUU [TUBWIN3AIMHI U KYJIbTYPHI.

CormacHo yueOHOMY TuTaHy B /-9 Kiaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPHIA BKIIOYACT CJEAYIOIINE OCHOBHBIE pa3Jieibl COACpPKAHUS:
«Yucna W BBIUMCIHCHUS», «AJreOpanyecKkue BBIPAXKCHHsS», «YpaBHEHUS W
HEpaBEHCTBa», « DYHKIINI.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 yaca (3 ygaca B Henenmo), B 8 kimacce — 102 yvaca (3 yaca B Hezeno), B 9
kiacce — 102 ygaca (3 yaca B HeJeIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BHIYMCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OJHOU (hopmbl 3amucu
npobert k apyrou. IloHATHEe panMOHATBPHOTO YHCIA, 3aluCh, CpPaBHEHHE,
yHOPSIOUYUBAHUE  pAllMOHANIBHBIX uucel. ApudmeTnueckue JEUCTBHUS C
palMOHAIBHBIMUA YMCIIaMU. Pellienne 3afad U3 peaJibHOW NPaKTUKWA HAa 4acTH, Ha
Ipoowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: ONpeIeieHue, MpeoOpa3oBaHUe
BBIP)KEHHUI HA OCHOBE OIPEAEIICHHUS], 3aUCh 0OJbIIMX YKceln. [IponenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Ja4d Ha
IIPOLICHTHI, PEILIEHUE 33/1a4 U3 PEAIbHON ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

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

AJire0OpanvecKue BbIPaKeHUs

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEpEMEHHON. JlomycTumeble
3HA4YEeHUS NepeMEHHBIX. [IpencraBnenre 3aBHCUMOCTH MEXKY BEJIMUMHAMU B BHJIE
dopmynbsl. Beruucnenus no popmynam. [IpeodpasoBanue OYKBEHHBIX BbIpAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BE/ICHUH, ITpaBUIIa PACKPHITHSI CKOOOK U MPUBEACHUS MOA00HBIX CIaraeMbIX.

CBOMCTBA CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOWIEHbl. CteneHb MHOTOWIeHA. CloKeHUe, BHIYUTAHUE,
YMHOXEHHUE MHOTOWIEHOB. MDOpMyJbl COKPAIIEHHOTO YMHOXEHHs: KBajpar
CyMMBl M KBagpaT paszHocth. Popmyiia pa3sHOCTH KBanpaToB. Pa3noxkeHwue
MHOTOYJICHOB HA MHOKUTEH.

YpaBHeHMs M HEPAaBEHCTBA

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

JIuHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUU. CocTaBi€HHE YpaBHEHUW IO
YCJIOBHIO 3a7ja4uM. PenieHrne TeKCTOBBIX 3a71a4 C MOMOILBIO YPABHEHUIA.

JIuneitHOe ypaBHEHUE C IByMs MEpEMEHHBIMU U ero rpadguk. Cucrema aByX
JVHEWHBIX YPaBHEHMM C JBYMs IE€PEMEHHBIMU. PemeHue cucteM ypaBHEHHU
crocoboM mojacTaHOBKU. [Ipumepbl pemieHus: TEKCTOBBIX 3a7ad C  IOMOIIBIO
CUCTEM YpPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npsimou. UucinoBsle TpOMeXXyTKU. PaccTosinue mexny
IBYMs TOYKaMU KOOPAUHATHOMN MPSMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJAWHATHOMU mockocTu. [Ipumepsl rpadukoB, 3aqaHHBIX GOpMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBUcUMOCTeH. Ilonstue dynkmuu. I['padux
¢bynkuuu. CoiicTBa Gynkuuil. Jluneiinas ¢pynkuus, e€ rpapuk. ['papuk pyHkun
y = |X|. I'padmueckoe pelieHre IUHEHHBIX YPaBHEHHMH M CUCTEM JIMHCHHBIX
YpPaBHEHUM.

8 KJIACC

Yuca 1 BHIYMCICHUA

KBagparueiit kopeHb u3 uwucia. [loHstue 00 uppalndoOHATLHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UPpPALIMOHANIBHBIX uncelsl. CBoiicTBa apuMETHUECKUX
KBaJ[paTHBIX KOPHEH 1 UX MPUMEHEHHE K MPEe0OPA30BAHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCJICHUAM. J[€eMICTBUTENIbHBIC YHCIIA.

Crenens ¢ 11e1bIM IOKa3artesieM U €€ cBoiicTBa. CTaHIapTHAS 3allliCh YKCIA.

AJire0OpanvecKue BbIPaKeHUs

KBampaTHbIii  TpEXWieH, pa3loKEHHE KBaApaTHOTO TPEXWIEHA  Ha
MHOKUTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JapoOu.
CrnoxeHue, BbIYMTAHHE, YMHOXEHHE, [I€JIEHUE alreOpandeckux ApoOeH.
PanmonanbHbie BRIpaXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, (opmyna KOpHEH KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHeHU, CBOAAIINUXCS K JJUHEMHBIM U KBAJAPATHBIM.
[Ipocreiime qpoOHO-paMOHATBHBIE YPAaBHEHUSI.

I'paduueckas uHTEpHpeTalvs YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpPaBHEHUW C JABYMsl IIepeMEHHbIMHU. lIpumepsl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a71a4 AJIreOpandecKiuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCUMIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM INEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[Tousitue ¢ynknuu. OOIacTh ONpeAeTeHus] W MHOXKECTBO 3HAYCHHIM
dbynkiuu. CiocoOsl 3a1anus GyHKITUH.

I'padux dynkmun. Urenue cBoiictB dyHkuuu mno e€ rpaduxy. [Ipumepsr
rpa@ukoB (GYHKIHMA, OTPAKAIOIMIMUX PEATTbHBIE IPOLECCHI.



@DYHKIMY, OIMUCHIBAOIINE TMPSMYI0O W OOpaTHYH MPONOPIMOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = \x, y=|x|. [padudeckoe
peleHre ypaBHEHUH U CHUCTEM ypaBHEHUH.

9 KUIACC

Yucia 1 BBIYUCTICHUA

PanmonaneHpie 4ncna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIE
JeCATUYHBIE ApoOH. MHOXKECTBO IEHUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBIE IpoOu. B3anMHO OJHO3HaUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN HPSIMOM.

CpaBHEHHE JIECHCTBUTENBHBIX 4YHCEN, apU(METHYECKHE JIEUCTBUSA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, [JIUTEIBHOCTh IPOIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmxE€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[pukuaka n oneHka pe3ynbTaTOB BHIYMCICHUN.

YpaBHeHMs M HEPABEHCTBA

JIuneliHOe ypaBHEHME. PemeHne ypaBHEHMM, CBOISIIMXCA K JIMHEHHBIM.

KBampaTHoe ypaBHeHue. Penienne ypaBHEHHM, CBOASIIMXCS K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUM TPETbEW M YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3ajad
anredpanvyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHENHBIX YPaBHEHUHU C JBYMsl IIEpEMEHHBIMU. Perienre cucreMm AByX ypaBHEHUN,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOH creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 alireOpandecKuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBajapaTHble HeEpaBeHCTBA.
['padmyeckas uHTEpHpeTalvss HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMs
NIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapaboina, koopAauHATHI
BEPIIMHBI 1TapaboJIbl, OCh CAMMETPHUH MapaloJIb.

I'padukn dyukmmit: y = kx, y = kx + b, y = kix, y =x3, y = Vx, y = [x| n ux
CBONCTBA.

Yuci0BbIE OCTEA0BATEIbHOCTH M IIPOTPECCHH



[ToHnsTrie 4YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEeI0BATEIbHOCTH
peKkyppeHTHOH hopMyIoi u ¢popmysioi N-To YieHa.

Apudmernueckas u reoMmeTrpuyeckas mporpeccuu. DopMmyssl N-ro 4iIeHA
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3obpaxkeHne uaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IMPOTrpecCHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIA W 3KCIOHEHUHMAIBbHBIM POCT.
CI10HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKkTepHu3yloTCs:

1) maTpuoTHYECKOE BOCTIUTAHUE:

IIPOSIBJICHUEM HHTEpeca K MPOLIIOMY M  HACTOSAIIEMY POCCHUCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCUUCKHUX
MAaTeMaTUKOB M POCCHUMCKOW MATEMAaTUYECKOW IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHMKEHHUM B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IrpaKIaHUHA U peaju3aluu ero
MpaB, NPEACTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SBJICHUN, NPOLEAYp TIpa’KAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C IPaKTUYECKHUM NPUMEHEHUEM JOCTHKEHHW HAYKH, OCO3HAaHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOW HaMpaBiICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTeMaTHYECKOro
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEM KU3HU ISl YCHEIIHOM mnpodecCruoHanbHOM
JESITeIbHOCTU M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM HMHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX JCHWUW, YMEHHUIO BUJAETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTalMell B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAayKH Kak cdepbl YelIOoBEeYeCKOu
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKW U MAaTeMaTHYE€CKOW KyJIbTYpOil Kak CpelICTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMHU HABbIKAMH HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (PopMHPOBAHHE KYJLTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO NPHUMEHATH MAaTEMAaTHUYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs, BENEHUS  370poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznyueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBbIKAa peQIeKCHM, MPU3HAHHUEM CBOETO
[paBa Ha OIIMOKY U TAaKOTO K€ IIpaBa JIpyroro YeJI0BeKa;

7) 3K0JI0THYECKOe BOCTIHTAHHE:

OpUEHTAallell Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUW IS pelleHus 3a1a4
B 00JIaCTH COXPAaHHOCTH OKPYXKAIOUIeH Cpelbl, MIAHUPOBAHUS IOCTYNKOB H
OLICHKM WX BO3MOXXHBIX TMOCIEIACTBUN ISl OKPYKAOUIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTeH UX PEILICHUs;

8) amanTanus K M3MEHSIOIUMCS YCJIOBHSIM COIUATBHOW W MPHPOIAHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y JPYIHX JIOAEH, IpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA JPYIHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHU, B TOM YHCIE
(bopMynHpOBATH UIEH, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUM WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHUus] U JeHCTBUSA, (OPMYIUPOBATH W OLIEHUBATh PUCKU U
HOCEeACTBUS, (POPMHUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

ba3zoBble j1ornyeckue qeicTBus:

¢ BBISIBJIATh M XapaKTePHU30BaTh CYIICCTBCHHBIC NMPH3HAKH MaTEMaTHYCCKUX
00BEKTOB, TMOHATHHA, OTHOIICHWA MEXKIYy MOHATHUAMHU, (DOpMYyIHpOBaATH
OmpenecHUs]  MMOHATHW, YCTaHABIMBATh CYIICCTBEHHBIA  IPU3HAK
KJaccu(pukanyu, OCHOBAaHMS Il OOOOIIEHUS M CPAaBHEHWSI, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYJIUPOBATh W  MPeoOpa3OBBIBATh  CYKICHUS:
YTBEPAUTEILHBIC W OTPHUIATEIbHBIC, CIUHUYHBIC, YAaCTHBICE W OOIIHE,
YCIIOBHEIE;



eBBISIBIIAITH ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npenjiaraTb ~ KpUTEPUU IS BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

eJICJIATh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHNH 110 aHAJIOTHH;

e pa30upaTh MOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHUH (MPSMBbIE U OT
MIPOTUBHOT0), MPOBOAUTH CaMOCTOSITEIbBHO HECIIOXKHBIE JI0KAa3aTeIbCTBA
MaTeMaTU4YeCKux (aKkTOB, BBICTpAWBaTh APrYMEHTAIIMIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE PACCYKICHMUS,;

«BBIOMpATh CMOco0 pemieHus y4eOHOM 3amaun (CpaBHHUBATh HECKOJIBKO
BApPUAHTOB pEIICHMs, BBHIOMpPAaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1eHCTBUSA:

* ICIIOJIb30BAaTh BOMPOCHI KaK HCCIIEIOBATEIIbCKAM WHCTPYMEHT IO3HAHMS,
(opMynHpoBaTh BOMPOCHI, (UKCUPYIOLIME NPOTUBOpEUUE, MpodIIEMYy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JIaHHOE, (OpPMHUPOBAThH
TUIIOTE3Y, ApIYMEHTUPOBATh CBOKO TIO3ULINIO, MHEHHUE;

e IPOBOJIUTh 10 CAMOCTOATEIIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJbIIOE  MCCIEJOBAHHE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOTO OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

e CAMOCTOSITEIILHO (OPMYIHPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yibTaTam
MPOBEAEHHOIO HAOJIOJIEHUS, HMCCIEIOBaHUS, OLIEHUBATHh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

 IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE NPOLIECCa, a TaKKe BBIIBUTATh
NPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCJIOBHUSX.

Pabora c undgopmanmeii:

¢ BBISIBIIITH  HEJOCTATOYHOCTh U U30OBITOYHOCTH HHQOpMAIUHU, JAaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUSI 3a]1a4H;

e BEIOMpATh, AaHAJIU3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
nH(}OpMAIUIO PA3TUIHBIX BUIOB U (POPM IIPEICTABIICHNUS,

«BpIOUpaTh (opMy mpenacTaBieHUs WHPOPMAUA W  HILTIOCTPUPOBATH
peliaemMble 3a/adyd CXeMaMH, JIuarpaMMaMH, WHOW Trpadukold U uX
KOMOMHAIIUSIMU;

¢ OLICHUBATh HANEKHOCTh HMHPOPMAIUU TIO KPUTEPHUSAM, TPEATIOKECHHBIM
yUHUTENIeM UIU CHOPMYITUPOBAHHBIM CAMOCTOSITENIHHO.

KoMMyHuKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:



e BOCIIPUHUMATHh ¥ (POPMYJIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH
U 1eJsIMH OOILEHHUS, SICHO, TOYHO, T'PAaMOTHO BBIPAKaTh CBOIO TOYKY
3pEeHUs] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY
penieHus 3aa4i, KOMMEHTUPOBATDH MOTYUYEHHBIN pe3yibTarT;

*B XO7Ie 00CYXJCHMsS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMBbl,
po0JieMbl, peliaeMon 3a/1auu, BbICKa3bIBaTh UJICH, HAIIEJICHHBIE HAa TTIOUCK
pEIIeHUs, COIMOCTaBISATh CBOU CYXICHHUS C CYXICHUSIMU JPYrUX
YYaCTHHUKOB JHMayora, OOHapy>KMBaTh pa3iMude U CXOJACTBO MO3UIUH, B
KOpPPEKTHOU popme popMyITMpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

e IPEJICTABIISATh PE3YJIbTAThHI PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIIEIOBaHMUS,
MPOEKTAa, CAMOCTOSITEIHHO BBIOMPATh (OpPMAT BBICTYIUICHUS C Y4ETOM
3a/1a4y Ipe3eHTaluu U 0COOEHHOCTEN ayAUTOPUH;

e IOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTbHOMN
paboThI IPU PEIICHUH Y4eOHBIX MAaTEMAaTUYECKUX 3a]1aY;

e IPUHUMAThH 11€JIb COBMECTHOM JAESATEILHOCTH, IJIAHUPOBATh OPTaHU3ALUI0
COBMECTHOM paboThl, pachnpenensaTb BUIBI paldOT, J0TOBApUBATHCS,
o0CyX1aTh MPOLIECC U PE3yNbTaT PabOThI, 00001IaTh MHEHUS HECKOIBKUX
JIIOJICH;

e y4acCTBOBaTh B TIpyNNoBbiX (opmax paboTel (0OCyxIeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYpMbl U JPYTHE), BBIMOJHATH CBOIO YacCTh
paboThl U KOOPJIMHUPOBATH CBOU JIEUCTBUS C IPYTUMH WICHAMU KOMaH/bI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CAMOCTOSITEJILHO COCTAaBJISITh IUIAH, aJTOPUTM pEIICHUs 3aAauu (WM €ero
4acTh), BBIOUpATh CIOCOO pPEIICHUS ¢ y4ETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh
BApUAHTHI pEICHUN C YYETOM HOBOW MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJLJIEKT:

e BJIAJICTh CITIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca u pe3yibTaTa
pelieHrss MaTeMaTUIeCKOM 3a/1auu;

e IPEABUETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJIEHHBIX OMUOOK, BHISIBIIEHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE Pe3yJbTaTa JACSATEILHOCTH MOCTABICHHOMN LU U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTUKEHUS WM HEJOCTHUXKEHUS IIeIH,
HaXOJIUTh OIIUOKY, 1aBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 KJjacce OOYYalONIMICA MOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YNIBTATHI:

Yuca 1 BHIYMCICHUA

BrImonHsaTh, coyeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apu(PMETHUECKUC
JEUCTBUA C palMOHAIIBHBIMUA YUCIIAMH.

HaxoauTh 3Ha4YeHHs] YHUCIOBBIX BBIPAKCHHI, MPUMEHITH Pa3HOOOpa3HbIE
CHOCOOBI M MPUEMBI BBIYMCIEHUS 3HAYEHUUN JPOOHBIX BBIPAKEHHM, COJEp KAILINX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexoauTh OoT oAHOW (HOPMBI 3amUCH YMcen K Apyrou (mpeoOpa3oBbIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U yNOPAIOYMBATH PALIMOHAIIBHBIC YNCIIA.

OKpyrIsTh yucia.

BpINOMHATS NPUKHUAKY U OLEHKY PE3YJIbTaTa BRIUUCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHHI. BBINONHATH AEHCTBHS CO CTENEHAMH C HATypaJbHBIMU
ITOKA3aTEIIMHU.

[IpuMeHATh  OpHU3HAKU  JEIMMOCTH, pPAa3jOKEHHE Ha  MHOXHUTEIU
HATypaJIbHBIX YUCET.

Pemate mpakTHKO-OpPUEHTHUPOBAHHBIE 33/1a4d, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEIUYHMH, MPOLEHTAMU, WHTEPIPETUPOBATH
pe3ynbTaThl PelIeHUs 3aa4 ¢ YYETOM OTpaHUYEHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUsI

Hcnonb3oBath anredpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJMKY, HPUMEHSATH
e€ B mpoliecce OCBOEHUsI yueOHOTo MaTepuania.

HaxoguTh 3HaueHuss OYKBEHHBIX BBIPQXKEHUM TPH 3aJaHHBIX 3HAYEHUSIX
EPEMEHHBIX.

BeimonasaTe  mpeoOpa3oBaHMs  LETOTO  BBIPAKEHUS B~ MHOTOWIEH
MPUBEIECHUEM MTOJOOHBIX CIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHATE YyMHOXKEHHME OJIHOWIEHa Ha MHOTOWIEH W MHOroujieHa Ha
MHOTOWIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXKHUTEIM C IOMOILBIO
BBIHECEHUSI 32 CKOOKM OOIIero MHOXHTEINA, TPYNINUPOBKH  CIIaraeMbIX,
pUMEHEHHUs (POPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHnsaTy mpeoOpa3oBaHUs MHOTOWICHOB JIJIsI PEIICHUST Pa3IMYHBIX 3a7a4
Y3 MAaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTEIEHENM C HATypaJIbHBIMMU IOKa3aTEIsAMU IS
npeoOpa3oBaHus BBIPAKCHUI.

YpaBHeHMs U HEPaBEHCTBA



Pemare nMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, IIPUMEHsS IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K PaBHOCWIBHOMY emy. IIpoBepATs, sBiseTcs
JIM YHCIJIO KOPHEM YPAaBHECHMS.

[TpumensTh rpaduvecKkre METO bl IPU PEIICHUH JTMHEWHBIX YPaBHEHUNA U X
CUCTEM.

[lonGupats mpuMepsl Map YHUCEN, SIBISIIOIIMXCS PpEHICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON TIUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C
JABYMsI NE€PEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOIUTH IMPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemars cuctemsbl AByX JIMHEMHBIX YPABHEHUHN C ABYMS IIEPEMEHHBIMH, B TOM
qucie rpauYecKu.

CocraBisaTe M pemarh JMHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEHWHBIX
YPaBHEHMM IO YCJIOBUIO 33Ja4d, HMHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H I10Jy4EHHBIN pe3yJIbTar.

DOYyHKIUU

N300paxxaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IAHHBIM
KOOpAUHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH HA
areOpanvdeckoM si3bIKeE.

OtrMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Ipaduky TMHENHBIX PyHKUIUNA. CTpouTh rpaduk QyHKIUU Y = [X|.

OnuceiBaTh € TOMOUIBI0 (DYHKIMI HM3BECTHBIE 3aBHCHUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, I€HA, KOJMYECTBO, CTOMMOCTS,
MIPOU3BOAUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHue (yHKIMH 110 3HAYEHUIO €€ apryMEHTa.

[Tonumate rpaduyeckuii crnocod MpeACTaBiICHUS U aHaiu3a WH(OpMmaIuwu,
M3BJIEKATh U UHTEPIPETUPOBATh HH(OPMAIUIO U3 TPaUKOB peabHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJjacce OOy4arolmuMics TOTYYUT CICAYIONINE
IPEAMETHBIE PE3YIIbTATHI:

Yucuaa 1 BBIYUCTICHUA

Hcenonp30BaTh HavalbHBIE IPEICTABICHUS O MHOXECTBE JIEUCTBUTEIIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCICHUH, U300paxaTh JIeWCTBUTEIIbHbBIC
Yyyciia TOYKaMU Ha KOOPJAWHATHOM IPSIMOM.

[IpumeHsATh TOHSATHE apU(PMETHUUECKOrO0 KBAAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, UCHOJb3Ysl MPU HEOOXOIMMOCTH KaJbKyJATOP, BBIMIOJIHSITDH
npeoOpa3oBaHus BBIPAKECHUN, COAEpKAIMX KBAJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOPHEW.



Hcnonp30oBaTh 3amucu OONBIIUX M MaJbIX YUCET C IMOMOIIBIO JACCATUIHBIX
npoOeit u creneneit uncina 10.
AJire0OpanvecKue BbIPaKeHUsl
[IpuMeHATh TMOHATHE CTENEHW C 1ENbIM IOKa3aTejeM, BBINOJIHATh
npeoOpa3zoBaHus BbIpAXXEHUH, COAEPKAIUX CTETIEHU C LIETBIM MOKa3aTeseM.
BBITTONMHATE TOXKAECTBEHHBIE MPEOOpPa30BaHUS PAMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE IpaBUJI IEUCTBUM HAJl MHOTOWICHAMH U alreOpandecKuMu ApoOsiMu.
PackianpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[TpumeHATh MpeoOpa3oBaHus BRIPAKEHUHN TSI PEIICHUS PA3IMYHbBIX 337ad U3
MaTEMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.
YpaBHeHUS U HEPABEHCTBA
Pemate nuHeiHble, KBaJpaTHbICE YpaBHEHHUS U pallMOHAIbHBIC YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
[IpoBOaUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE ¢ IPUMEHEHNEM TpaduuecKuX MpeICcTaBICHU (YCTaHABIMBATh, UMEET
U ypaBHEHWE WJIM CHUCTEMa YPaBHEHUU PEIICHUS, €CIH UMEET, TO CKOJBbKO, H
nmpouee).
[TepexoauTs OT cIOBECHOH (HOPMYIHPOBKY 3a7a4M K €€ anredOpanyecKou
MOJIIA C TIOMOIIBIO COCTABJICHHSI YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MMOJTYyYEHHBIN pe3ysbTarT.
[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CPaBHCHHUS, OIICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHCTEMBI, JaBaTh
rpaguyUecKyr0 WUIIOCTPAIUI0 MHOXKECTBA PEIIEHUN HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.
DOyHKUUHA
[ToruMaTh W WCIONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYECHUS), OMPENEATh 3HAUCHUE (PYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONpPeeNsITh CBOMCTBA QYHKIUU 110 €€ rpaduKy.
Ctpouts rpaduku djeMeHTapHBIX PYHKITUI BUA:
y =kix, y =x2, y = x3,y = [x|, y = VX, ONHCBIBaTh CBOWCTBa YHCIOBOA
byHKIIMN TI0 €€ TpaduKy.
K xoniy oOydenuss B 9 kJiacce OOyYarOIIMICSd TMOJYYHUT CIEAYIOIIUE
IPEIMETHBIC PE3yJIbTATHI:
Yucia v BLIYMCTCHUS
CpaBHHMBaTh W yMOPSJOYMBATH PAIMOHAIBHBIE M WPPAIMOHAIBHBIE YHCTA.
BrimonsasaTe apudmMeTnyeckue ASUCTBUS ¢ PAlIMOHATBLHBIMU YHCIIAMH,
coderas YCTHBIE HW IIMCbMCHHBIC TPUEMBI, BBITOJHATh BBIYUCICHHUS C
UppalMOHATHHBIMHA YUCIAMHU.



Haxonute 3HaueHuss cTeneHeM ¢ LEeIbIMUA MOKAa3aTeIsIMA W KOPHEW,
BBIYUCIISIT 3HAYEHUS] YUCTIOBBIX BBIPAKCHUH.

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

YpaBHeHUS U HEPABEHCTBA

Pemiats ynMHEHbIE W KBaApaTHbIE YpPAaBHEHUS, YpPaBHEHMS, CBOASIIUECS K
HUM, OPOCTEUIIINE TPOOHO-PALIMOHAIIBHBIE YPABHEHUSI.

Pemate cuctembl JABYX JIMHEHHBIX YPABHEHHH C JABYMsSI INE€PEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJIHO YPABHECHHE HE SIBIISCTCS JIMHEHHBIM.

Pemiath TekCTOBbIE 3aJauyu  aJIreOpamndeckuM CHoco0OM C  MOMOUIBIO
COCTAaBJICHUS YPABHEHUS UJIA CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMECHHBIMU.

IIpoBoaMTh MpoOCTEHIINE UCCIEIOBAHUS YPABHEHUIN U CUCTEM ypaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpauuecKux mpeacTaBieHuil (ycTaHABIUBATh, UMEET
JU YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUMW PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

Pemare nuHelHBIE HEpaBEHCTBA, KBaJApaTHBIC HEPAaBEHCTBA, H300pakaTh
pelliecHuE HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTeMBbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alIMCHIBATh PEIICHUE C TIOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPH PEILICHUH PA3TMYHBIX 3a]1a4.

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.

Pacnio3naBaThe KBagpatuyHyto GpyHKIHIO 110 GopMyIie, IPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIINI U3 peanbHOMN XKU3HH, (PU3UKU, TEOMETPHUH.

YuciioBble MOCI€10BATETbHOCTH W IPOTPecCuH

Pacnio3naBaTh apu@METHYECKYyI0O M TE€OMETPUYECKYIO MPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aaHu.

BbInonHATE  BBIUMCICHHS C  HCHOJb30BaHUEM (opMysn N-ro  4jeHa
apu(pMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCJIEIOBATEILHOCTH TOYKaMU Ha KOOPJIMHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
qrclie 337a9d U3 PEaTbHOMN JKMU3HH (C MCIOJIb30BaHUEM KaJbKYJISTOPA, ITU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBOo 9acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uugpoBbie
Ne ni/mt P Kontpoabnbie | IpakTuueckue (ubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIYKUCICHUS. PalnoHanbHEBIS 25 1 bu6mmoteka [IOK
qyucna https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKCHUS 27 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 20 1
¥ PaBHEHILA i HEpaBeHCTsa https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
4 K . D 24 1
OOpAWHATEI H rpadpuki. PyHKuHH https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
5 IT 6 1
OBTOPCHHE  0000UICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungposbie
Ne ni/m P Kounrpoabnsie | IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmnoreka IIOK
1 UYucna n Beranciienus. KBagparasie KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTEneHsb ¢ [eIbiM 7 bubmuorexa [IOK
[10Ka3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHUS. 5 1 bub6nuorexa LIOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaKEHUS. 15 1 bub6nuorexa LIOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
. 12 1
7 VYpaBueHus u HepaBeHcTBa. HepaBeHncTBa httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 OyHKuHH. OCHOBHbIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
| 9
o Oynicuun. Hucnoseie pynicunn https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne 1 0bo0wmerHe 6 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102 5 0
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne i/ P Kourpoabnbie | IIpakTuyeckue (ubp )
NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeruucieHus. JlelicTBUTEIbHBIC 9 bu6mmoteka [IOK
yucia https://m.eds00.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoreka [IOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnunoreka [IOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bu6nuorexa [IOK
4 .H 16 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6nuorexa [IOK
5 o 16 1
YHIIDH https://m.eds00.ru/7f419d08
bu6nuorexa [IOK
6 4 15 1
MEIIOBBIC HOCTCAOBATEILHOCTH https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 18 1 bu6nuorexa [IOK
3HAHUU https://m.eds00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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