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MOSICHUTEJBHAS 3AITUCKA

Anrebpa sBIAETCS OJHMM M3 OCHOBHBIX KypcoB ©0asoBoro o0pa3oBaHus: oHa
obeclieunBaeT M3yYECHHE JApPYrUX JUCLMIUIMH, KaK €CTeCTBEHHO-HAy4HOTO, TaK H
TYMAHUTAPHOTO IMKJIOB, €€ OCBOEGHHE HEeOoOXOIMMO IS NPOMOJDKEHHS 00pa3oBaHUS H B
NOBCce/IHEBHOM Jku3HH. PasBuTHe Yy oOywalommxcs Hay4HBIX IpEACTaBIEHHH 0O
HNPOUCXOXKJIEHHH M  CyIHOocTH anreOpanmueckux abcTpakuuif, crmocobe OTpaKeHHs
MaTeMaTHYeCKONH HayyHOH HAalpaBJeHHOCTH W IIPOIECCOB B MpHpoAe H O0OIIecTse,
[poTaraHIupyeT MaTeMaTHYeCKOEe HCCIIE[0BAHUE B HAYyYHOM IIO3HAHMH M B JalbHeHIIeM
crocoOcTByeT (OPMHPOBAHHIO HAYYHOIO MHPOBO33PEHHs M KayecTBa MBINUICHHS,
HeoOXOMMBIX JUIS [TOUIEPYKAHUs B COBpEMEHHOM IdpoBoM obuiectse. M3yuyenue anreOps
TpeOyeT pasBHTHS HAaBHIKOB HAONIONEHWS, CpaBHEHHs, OOHaApYyXKCHHS 3aKOHOMEPHOCTH,
TpebyeT KpUTHYECKOH MBICIH, CIIOcCOOHOCTEH apryMeHTHPOBaHHO 00OOCHOBBIBATE JCHCTBHS H
BEIBO/BI, (OpMYJIHpOBaTh yclioBHA. OcBoeHHe Kypca anredpbl oOeclnedHBaeT pa3sBHTHE
JIOTHYECKOT0 MBIIIJIEHHs O00yYalOIMXCs: OHU HCIOIB3YIOT NENYKTHBHOE M MHIYKTHBHOE
paccyxaeHue, 06o0IIeHHe M KOHKPETH3alMI0, abCcTparupoBaHue ¥ aHanoruio. Ajredpa
o0ydvenus TpeanosiaraeT o0beM CaMOCTOATENBHON AEATETBHOCTH 00YyYaromMxcs, MO3TOMY
CaMOCTOSITEJIEHBIM pelIeHUeM 3aJaudl SBISETCS peaju3alus JIeATeJbHOCTHOIO IPHHIIHIIA
o0y4deHus.

B Texymeii mporpamme Kypca « AireGpay s OCHOBHOTO 00IIEro 00pa3oBaHHs MECTO
3aHUMAIOT  COJEP)KATeNbHO-METONUYecKHe  JauHuM:  «HYucma M BBIYHMCICHHSY,
«AnreOpandyecKie BRIPAKEHHUs», « Y paBHEHUs U cpaBHeHUA», « Dynknuuy». Kaxgas u3 atux
COZIepKaTEIbHO-METOIMYECKHX JIMHUH pa3pabaTeIBaach Ha IPOTDKEHHM TPEX JIET U3YYECHHsI
Kypca, B3aUMONENCTBYsS ¢ APYTHMH €ro JHHHsIMH. B xonxe wu3yuenus ydeOHOro Kypca
o0yvaromuMest TIPUXOAUTCS  BBIIOMHATH  JIOTMYECKHE  PACCY)KIEHHd, HCIOIb30BaTh
TEOPETHKO-MHO)KECTBEHHEIH s3BIK. B CBS3M ¢ 3TUM B IporpamMmy y4yeOHOro Kypca
«AnreGpay» BKIIOYEHBI HEKOTOPBIE OCHOBBHI JIOTMKH, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX
pasmenax MaTeMaTHYecKoro of6pa3oBaHHs, H COJCHCTBHE OBIAJCHHIO OOydYCHHEM
IpeNICTaBisIeT coO0H OCHOBY YHUBEPCAIBHOIO MareMaTHyeckoro a3eika. CozepkaTenbHOM 1
CTPYKTYpHOM (popMmoit Kypca Kypca « AnreOpay ABJIETCs ero KOMILIEKCHBLH XapakTep.

ConepxaHue JIMHUM «YHcTa W BBIYHCICHUS» CIYXKUT Ui JaIbHEHIIEr0 H3ydYeHHs
MareMaTHKH, COJACHCTBHA pPAasBUTHIO Yy OOYYalOUIMXCS JIOTHYECKOTO  MBIIIIECHHS,
(hOpMHPOBAHUIO HABBIKOB UCIIOJIb30BAHUS AJTOPUTMOB, @ TAK)KE OCBOECHMIO IPAKTHYECKHX
HABLIKOB, HEOOXOJMMEIX /ISl MOBCEIHEBHON XKM3HHW. Pa3sBUTHE NOHATHH O KOJIMYECTBE HA
ypoBHe 6azoBoro obmrero oOpa3oBaHHs CBA3aHO C palMOHAIBHBIMH H HppaldOHAIBHBIMU
YHCIIAMH, CII0co0aMH, MpPeICTABICHHBIMH O JEHCTBUTENFHOM KONMYECTBE. 3aBEpLICHHE
OCBOEHHSI YHCJIOBOM THHUH OTHECEHO K cpegHeMy 001ieMy oO0pa3oBaHUIO.

Conepxkanue aByx ainredpandeckux JIHHHM — «AnredpaudecKHe BBIPAKEHHA» H
«YpaBHEHHS ¥  BBIP@XKEHHs» CHOCOOCTBYIOT  (opMmupoBaHHIO y  00yYarOIMXCA
MareMaTH4Yeckoro  anmapara, HeoOXOJUMOro s  pelleHHs 3aJad  MaTeMaTHKH,
COOTBETCTBYIOIIMX IPEJIMETOB U IPAKTHKO-OPHEHTUPOBAHHBIX 3a1ad. Ha yposre 6asoBoro
obmero obpazoBaHus y4eOHBIH MaTepuay TIPYNIUPYETCd BOKPYr  pAlMOHAILHBIX
BhIp@KeHHH. AsreOpa y4HMTBIBaCT 3HAYEHHE MATEMATHKH KakK A3bIKa JUIA IMOCTPOCHHS
MaTeMaTHYECKUX MOJIeJieli, OMMCaHus TIPOIECCOB U MOCIEACTBUI peanbHoro Mupa. B 3anaun
00yueHus anrebpe BXOJHUT TakXke NaJbHEHIIEe PAa3BUTHE AJIIOPUTMHYECKOIO MBIIIICHUS,
HEe0OXOUMOTr0, B YaCTHOCTH, JUTS OCBOCHHUS KyPCcoBOi HHPOPMAaTHKH, ¥ BJIaJeHHs HaBEIKAMH
JENYKTUBHBIX paccyxaeHuit. [lpeoOpasoBaHue cHMBOIMUECKHX (opM criocobeTByeT
Pa3BUTHIO BOOOPAKEHHU, CIIOCOOHOCTENH K MATEMaTHIECKOMY TBOPYECTBY.

Conepxanrie (yHKIMOHAIBHO-TpaQuuecKol JTHHUKM OPHEHTHPOBAHO HA IOJIyYEHHE
o0yyaromuMK 3HaAHUK O (YHKIHAX, TAKMX KaK BaKHeHIas mMareMaThdyeckas MOJENb, IUis
ONHCAHMA W HccIeNoBaHHs 3((EeKTUBHBIX IPOLIECCOB M MOCIEACTBUH B IPHPOJAE H



obmiectse. [ToAroToOBKa MaTepHaIoOB Ul pasBHTHA 00yYarONIMXCA METOJOB MCIIOIb30BaHUA
pa3NMYHBIX BBEIPA3UTENBHBIX CPEICTB S3bIKA MATEMAaTHKU — CJIOBECHBIX, CHMBOJIMYECKUX,
rpadpuuecKkux, BHOCHT BKIIQJ B MEXaHH3Mbl IIPeICTaBICHUH MareMaTHKd B pPa3BUTHH
LUBUIA3ALUH U KYJIbTYPHL.

Cornacno yuebnomy 1utany B 7-9 kiaccax u3yudaercs ydeOHBIH Kype «Anrebpay,
KOTOpBIH BKIOYaeT B cebs CIeayloUIMe OCHOBHBIE pazfenbl cojaepxaHus: «Uucia u
BBIUHCIICHUS», «ANreOpanveckue BBIPOKECHHA», «YPaBHEHHMs M JIOKa3aTeNIbCTBAY,
«DYHKIIAUY.

Ha usyuenue ydeOHOTO Kypca «Anrebpa» orBoautcs 340 gacos: B 7 kiacce — 136
4yacoB (4 yaca B Heflelnio0), B 8 kinacce — 136 yaca (4 yaca B Hezlenmo), B 9 xinacce — 136 gaca (4
Yaca B HEJIEII0).
COJAEPKAHUE OBYUYEHUSA
7 KJIACC

Yucaa ¥ BbIYHCICHHS

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIE, EPEXO] OT ONHOH (opMbI 3anucH Ipodei K
npyroi. TloHsTWe panuoOHANBLHOTO 4YHCIa, 3allch, CpPAaBHEHHE, YIOPSAOYMBAHHE
PalMOHATBHEIX YHCceNl. ApH(MeTHYeCKHEe ACHCTBHA C pallMOHAIBHBIMH YHC/IaMH. PemeHue
3a]1a4 U3 peaJibHOM MPaKTUKK Ha YacTH, Ha JpoOH.

CremneHb ¢ HaTypaJbHBIM [TOKA3aTeNIeM: ONIpeIeNicHNe, IpeoOpa3oBaHue BbIPAKEHHH Ha
OCHOBeE OIpefielIeHH, 3auch OonpmuxX yncenl. [IponeHThl, 3anich NPOLIEHTOB B BH/IE JIpoOH
¥ JpoOM B BHJE MNPOLEHTOB. IpH OCHOBHBIC 3aJa4d Ha IIPOLECHTHI, pEIIECHHE 3alad H3
peabHOM IIPaKTHKH.

[lpuMeHeHHe MPU3HAKOB JEMUMOCTH, DPa3jIoKEHHE Ha MHOXHMTENH HaTypaJlbHBIX
qHCe.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCJIE IPsMas ¥ 00paTHAs IPONOPIHOHAIBHOCTH.

AnredpanvecKue BbIPAKeHUA

IlepeMeHHEBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUA ¢ IEPEMEHHOM. J[OIyCTHMBIE 3HAYEHMSA
nepeMmeHHbIX. [lpencraBieHue 23aBUCHMOCTH MeXIy BEIWYMHAMH B BHIE (OPMYIIEL.
Beraucnenus mo Qopmynam. [IpeoOpa3oBanne OYKBEHHBIX BBIPXCHHH, TOKIECTBEHHO
PaBHBIE BBIPAKEHUS, IIPABUIIA NPeoOPa30OBaHUS CYMM M IIPOU3BEICHUH, IIPaBHIIA PACKPBITHA
cK00OK M MpUBeeHUs I0JOOHBIX CaraeMsbiX.

CBolicTBa CTETICHH C HATypaIbHBIM ITOKa3aTEIIEM.

OpHouneHsl W MHOrowieHol. CrerneHp MHOrowieHa. CllOKeHHE, BBIYUTAHHUE,
YMHOXKCHHE MHOTOWICHOB. POpMyJbl COKpAIIEHHOTO YMHOXEHHS: KBaapaT CyMMBI H
KBajpar pazHoctd. @opmyna pa3HOCTH KBaaparoB. PasjokeHHE MHOTOWIEHOB Ha
MHOKHTEIIH.

YpaBHeHusi H HepaBeHCTBA

VpaBHeHue, KOpPEHb  ypaBHEHMs, IIpaBMia  NpeoOpa3oBaHHs  ypaBHEHHS,
PaBHOCHIILHOCTh YpaBHEHHH.

JluHeitHOe ypaBHEHHE C OJHOM NEepeMEeHHOM, YMCI0 KOpHEH JMHEMHOr0 ypaBHEHHS,
pellieHre JTMHEHHBIX ypaBHeHui. CocTaBleHHE YpaBHEHUH 10 yCIIOBUIO 3a1adu. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOILBI) YPaBHEHHH.

JluneiiHoe ypaBHEHHE ¢ JABYMs llepeMeHHbIMH U ero rpaduk. CucremMa ABYX THHEHHBIX
YPaBHEHHI ¢ JBYMs IepeMeHHBIMH. PellieHne cucTeM ypaBHEHHH criocoOOM IO/ICTaHOBKH.
[TpuMeph! penieHust TEKCTOBBIX 3a/1a4 ¢ ITOMOILBIO CUCTEM YPaBHEHHH.

OyHKIHH

Koopaunara Toukn Ha mpsmoi. UncnoBble NMpoMexyTKH. PaccTosnue MeExay IByMs
TOYKAMH KOOPIAHHATHOH IIPSMOH.

[IpsMoyronbpHas cucteMa KoopawHat, ocd Oxu Oy. Abciycca W OpAMHATa TOYKH Ha
KOOPJMHATHOMN rIocKocTH. [IpiuMepsl rpadgukoB, 3anaHHeX GopMmynamu. Urenue rpagukos



peanpupix 3aucumocteit. [lowstne ¢ymxmmn. [papux Qynxouu. Cpoiicrsa GyHKIMH.

Jluneitnas dymkuus, eé rpaduk. Ipadux ¢ynxmmm y = [x[. I'paduyeckoe pemenne
JIMHEHHBIX YPABHEHUI U CUCTEM JIMHEHHEIX YPaBHEHUH.
8 KJIACC

Yucesia 1 BLIYHCICHHSA

KBajipaTHelii KopeHb M3 4ucna. [loHsatHe o6 MppaldoHalbHOM 4ucie. JlecATHIHBIC
NpHOIIDKEHAS UppalHOHATBHBIX YHces. CBoiicTBa apu(METHIECKUX KBA/(PATHBIX KOPHEH 1
MX TpHMEHEHHE K [PeoOpa3oBaHMIO YHCIOBBIX  BBIP@KCHHH M BBIYHCICHHUSAM.
JleHicTBUTENBHEBIC YHCIIA.

CreneHsb ¢ LeJBIM II0Ka3aTe eM U eé cBoiicTa. CTaHapTHas 3aMMCh YHCIa.

Anredpanveckne BbIPAKEeHHs

KBaapaTHbIi TPEXWICH, Pa3IoXKEHHE KBA/IPATHOTO TPEXWISHA HA MHOYKHUTEIH.

AsreGpandeckas 1pobs. OcHoBHOe cBOMcTBO anrebpamdeckoil apobu. CroxeHwue,
BEIYMTAHME, YMHOMKEHHE, JeNleHHe anreOpandeckux ApoOeil. PanunoHanbHbIE BBIPOKEHHA U
HX mpeoOpazoBaHue.

YpaBHeHHS H HEPABEHCTBA

KeazpaTHoe ypaBHeHHe, hOopMyIia KOpHEil KBajpaTHoro ypasHenus. Teopema Buera.
Pemenue ypaBHEHWH, CBOAAIMXCA K JMHEHHBIM M KBanpaTHbM. [lpoctedfmme apoOHO-
paloOHAIbHBIC YPABHCHHS.

I'paduueckas MHTEPIPETALWs] YPABHEHHI C IBYMs EPEMEHHBIMA U CHCTEM JIMHCHHBIX
ypaBHEHHIl ¢ ABYMsl EpeMEHHBIME. [IpUMeph! PEelIeHHs CHCTEM HEeHHEHHBIX YPaBHEHHH C
IBYMS IIEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 3a1a4 areOpandeckuM CrIocoboM.

UnicloBblE HEpaBeHCTBA M HX CBoiicTBa. HepaBeHCTBO ¢ OJHOHM NEPEMEHHOH.
PaBHOCH/IBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOM NepeMeHHOH. CHCTEeMBI
JIMHEHHBIX HEPABEHCTB C OJIHOH IIEPEMEHHOM.

DOyHKIHH

[omstie Qyukimuu. OG6AcTh ONpeleleHHs W MHOKECTBO 3HaYeHHH QyHKIMH.
Cnoco0rl 3ananus GyHKIHI.

I'padux ¢dynximu. Urenne coiicte dyHkumu 1o e rpaduxy. IIpumepst rpadpuxos
(YHKIHI, OTPAYKAIOIIUX PeabHBIE IPOIECCHL.

DyHKIMH, OMUCHIBAIOIINE IPAMYIO H 00pAaTHYIO MPONOPLUOHANIBHBIC 3aBUCHMOCTH, HX
rpapuxu. Oyuxuuu y = x2, y = x3, y = Vx, y=|x|. Tpadudeckoe pemeHne ypaBHEHUH U
CHCTEM YpaBHEHHH.

9 KJIACC

Yuca 1 BbIYHCTEHHSA

PanuoHaIBHEIE UMCIA, WpPPAlMOHAIBHBIE YHCNIA, KOHEYHbIE M OECKOHEYHbIE
AecATHYHBIE JpoOu. MHOXECTBO AEHCTBUTENBHBIX YHCEN, ACHCTBHTCIBHBIE 4YHCIIAa Kak
OeckOoHEUHBlE JeCATHYHBIE JapoOHM. DB3auMHO OJHO3HAYHOE COOTBETCTBHE  MEKIY
MHOYKECTBOM [ICHCTBUTEILHBIX YHCET H KOOPAHHATHOH IPSAMOI.

CpaBHeHME [ECTBATENBHEIX THCEI, apu()METHYECKHUE ICHCTBHUS ¢ JCHCTBUTCIBHBIMH
qUClIaMH.

Pasmepbl 00BEKTOB OKpY:KAOLIEro MHpa, JITUTEIBHOCT NPOIECCOB B OKPYIKAIOLIEM
MHpE.

[IpuGamKEHHOE 3HAYEHHe BEIMYMHBI, TOUYHOCTb MpUOIMKeHHs. OKPYTICHHE 4HCE.
IIpUKHIKa 1 OLIEHKA Pe3YIbTaTOB BEIYHCIICHHH.

YpaBHeHHSI H HEPABEHCTBA

JTuneitnoe ypaBHeHue. PenieHue ypaBHeHHH, CBOIAIMXCS K JIAHEHHBIM.



KsamparHoe ypaBHeHHe. PemieHue ypaBHeHHMH, CBOMALIMXCA K  KBaIpaTHBIM.
BuxsazpaTHoe ypaBHeHHE. [[pUMephl PelICHHs YPaBHEHHH TPeThel U 4eTBEPTON CTENEeHEH
Pa3yIoKEHUEM Ha MHOKHUTEIIH.

Pemenne  apoGHO-pallMOHANBHBIX ~ ypaBHeHMH. PemieHwe  TEKCTOBBIX — 3ajad
ayireOpanuecKuM METOIOM.

YpaBHEHHE C JBYMsi [IEPEMEHHBIMA | ero rpaduk. Pemenue cucteM ABYX JTHHCHHBIX
ypaBHEHHH C ABYMs IEepeMEHHBIMH. PellieHne cucTeM IBYX YypaBHEHMH, OIHO U3 KOTOPhIX
JNMHeitHOe, a Apyroe — BTOpoH crenen. I'paduueckas HHTepHpeTalys CHCTEMBI YPaBHEHHI ¢
JBYMsI IEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3a/1a4 aireOpandeckKuM crocoboM.

YucioBsle HepaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB ¢ OJIHOM IEpPEeMCHHOH. Pemienne cHCcTeM IHMHEHHBIX
HEPaBEHCTB ¢ 0jIHOM nepeMenHoit. KBanparnsie HepaseHCcTBa, ['padudeckas HHTEPIpPETaIus
HEpaBEeHCTB U CHCTEM HEPaBEHCTB C JABYMs IIEPEMEHHBIMU.

POyHKIHH

Kpanpatnunas Qynkuws, eé rpadux u cpoiictsa. ITapabosna, KOOpAHHATEl BEPIIHHEI
1apaboJbl, OCh CHMMETPHH I1apadoIIBL.

I'papuxu pynkumii: y =kx,y =kx+b,y=k/x,y=x3,y = VX, y = |x|u ux cBoiicTBa.

YncioBbie MOCIEA0BATEIbHOCTH H NIPOrPecCHH

[ToHATHE  YUCJIOBOM  IOCIENOBATENBLHOCTH.  3ajlaHhe  IOCIIEIOBATE/IBHOCTH
peKyppeHTHOH (opmyJioit 1 GopMyIIOW #-T0 YieHa.

ApudmeTHyeckas W TreoMeTpuueckas nporpeccud. Dopmyibl  A-r0 WieHA
apuMeTHIECKON U TEOMETPHYECKOH ITPOrPeCcCHi, CYMMBI IICPBBIX HIICHOB.

W306paxkenne 9IeHOB apudMETHUECKOH M r€OMETPHYECKOI MPOrpeccHil TOUKaMu Ha
KOOPAMHATHOMN TTOCKOCTH. JINHEMHBIH i dKCIIOHEHIMAIBHBIH pocT. CII0KHBIE MPOLEHTEL.

ILIAHUPYEMBIE PE3YJBTATHI OCBOEHHUSA IPOI'PAMMBI YYEBHOT'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIbTATbBI

JIMIHOCTHBIE pPE3yJbTATBI OCBOEHHs MPOrpaMMBI yueOHOro Kypca «AmreGpay
XapaKTepU3yIOTCs:

1) marpuoTHYecKOe BOCIIHTAHHE:

IpOSBJIEHHEM HHTepeca K TPONUIOMY H HACTOSIIEMY POCCHHCKOH MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIGHHEM K IOCTH)KEHHSAM POCCHHCKMX MAaTEMaTHKOB H POCCHICKOH
MATeMAaTHYECKOM IIKOJbI, K HCIIOJB30BAHHIO HSTHX JOCTH)KEHHH B JIDYrMX HayKax H
IIPUKJIAJHEIX chepax;

2) rpaskIaHCcKoe H AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEH IpakJaHHHA M peaji3allMd ero Ipas,
TpesicTABICHHEM O MAaTeMaTHYEeCKHX OCHOBAaX (YHKUMOHMPOBAHMS PA3MUYHBIX CTPYKTYD,
SIBJTCHHI, TPOIIElyp MPaXIaHCKOro 00ImecTBa (HapiuMep, BEIOOPHI, ONPOCHL), TOTOBHOCTBIO K
0BCYKIEHHIO ATHIECKUX MPOGIIeM, CBSI3AHHEIX C IIPAKTHYECKUM TPUMEHEHUEM JOCTHXCHUH
HayKH, 0CO3HAHHEM BOKHOCTH MOPaJIbHO-3THIECKUX NPHHIHUIIOB B ICATETEHOCTH yUEHOTO;

3) TpyaoBO€ BOCIIHTAHHE:

YCTaHOBKOH HA aKTUBHOE YUacTHE B PEIICHMH IPaKTHYECKUX 3a/a4 MaTeMaTHYecKOH
HANPABIEHHOCTH, OCO3HAHHEM BaKHOCTH MaTEMaTHYECKOro 00pa3’oBaHHSA HA NPOTSHKEHUH
BCeli KU3HM [UTA YCIEIHOM NpoecCHOHANBHOM AeSTeTbHOCTH H Pa3BUTHEM HEOOXOIUMBIX
yMEHH1, OCO3HAHHBIM BLIGOPOM ¥ OCTPOCHHEM HHIMBH/LyIIbHOH TPaeKTOpHH 00pa3oBaHus
¥ XHU3HEHHBIX [UIAHOB C YYETOM JHYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOE BOCIIUTAHHE:



CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYCCKHAX
00BEKTOB, 3aja4, pemleHui, pacCyXIeHWH, YMEHHI0O BHIETH MaTeMaTH4YecKHue
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHUA:

OpHEeHTalHeH B AEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HayYHBIX IPEJCTaBIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS 4YeJlOBeKa, NMPHUPOJALl M OOIECTBA, INOHMMAHHEM
MareMaTH4eckoi HayKH Kak c(epbl Yel0BEYECKOH NeATeIbHOCTH, DTAloB €€ pa3sBUTHS U
3HAYUMOCTH I pa3BUTUA LMBHJIM3AI[MH, OBIAACHHEM SA3BIKOM MaTeMaTHKU H
MaTeMaTHYecKOi KyJIBTYpoil Kak CpPEeICTBOM II03HAHMS MHUPA, OBIANECHHEM MPOCTEHIIAMH
HaBBIKAMH HCCIICIOBATEIbCKON JeATEILHOCTH;

6) ¢usuyeckoe BocnuTanue, ¢opmMHpoBaHHE KYJbLTYPhl 3A0POBbS H
IMOIHOHAILHOT0 0JIAT OOy HA:

TOTOBHOCTBIO TPHUMEHSATH MaTreMaTHYECKHE 3HaHWA B HHTEPECax CBOCTO 3/I0POBb,
BEJICHHS 3J0POBOro o0pasa JKU3HH (3/10pOBOe NUTaHUE, cOATAaHCHPOBAHHBIN PEXKHUM 3aHATUH
M OT/IBIXA, PerynsapHas (pu3nyeckas aKTHBHOCTE), C)OPMHPOBAHHOCTBIO HABBIKA pe(IeKCHH,
NpPH3HAHKEM CBOEro MpaBa Ha OMIMOKY U TaKOTO JK€ IIpaBa JPyroro 4ejloBeKa;

7) 3KoJIOrHYecKOe BOCIIUTAHIE:

OpHEHTAIMElH Ha IPUMEHEHHe MaTeMaTHYeCKHUX 3HAHUM I pelleHHs 3a/a4 B 00/1acTH
COXPaHHOCTH OKpY’KaloIllel cpensl, IUIAHHPOBAaHUS IIOCTYNKOB M OIUEHKHA MX BO3MOMKHBIX
IOCIHEACTBHI  JUIL  OKpYyXXaromiedf  cpelbl, OCO3HAHHUEM  [JIODAIBHOIO  XapakTepa
9KOJIOTHIECKHUX NIPo0ieM U MyTel UX pelieHHs;

8) azanTanusa K H3MEHSIIOIUMCS YCJI0BHAM COUHANBLHOMH H IPHPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSX HEONPENCIEHHOCTH, ITOBBIIICHHIO YPOBHS
CBOEii KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JE€ATEIbHOCTD, B TOM YHCIIE YMEHHE YUYHTHCH Y
IOpYrux JmojeHd, mpuoOperaTh B COBMECTHOH J€ATEJLHOCTH HOBBIE 3HAHHSA, HABBIKH H
KOMIIETEHLIMH U3 OIIbITA IPYTHX;

HeOOXOMUMOCTEIO B (DOPMHpPOBAHHM HOBBIX 3HAHHWiIl, B TOM 4ucie (OPMYJIHPOBATH
HJEeH, TIOHATHS, THUMOTE3bl 00 OOBEKTax M SBICHHSX, B TOM YHCJIE paHee HEU3BECTHBIX,
oco3HaBath JeUIUTEI COOCTBEHHBIX 3HAHHUM M KOMIIETEHTHOCTEH, IUIAHHPOBaTh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallHIO, BOCIPHHHMATh CTPECCOBYIO
CUTYAlMI0 KaK BBI30B, TPEOYIOMIMI KOHTpMEDP, KOPPEKTHPOBATh NMPHHUMAEMBIE PELICHUS H
neHcTBUs, (HOPMYITHPOBATH U OLEHUBATEH PHCKU U MOCNIEACTBH, (POPMHPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3znaBaTebHBIE YHHBEpPCAJIbHbIE YdeOHbIe AefcTBUS
ba3oBeble Toruyeckme JeHCTBUSA:

BBISABIISITH M XapaKTepU30BaTh CYIICCTBCHHBIE IIPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
[IOHATHH, OTHOIIEHHH MEXJy TMOHATHSIMH, (OpPMYIMpPOBAThL ONpeNeNeHus] IOHITHI,
yCTaHaBJIMBATh CYINECTBEHHBIN NPH3HAK KIacCH(pHUKAIUK, OCHOBAaHUS Ul 000OIEeHHs |
CpaBHEHUS, KPHTEPHH ITPOBOAMMOIO aHAIM3a,

BOCIIPUHUMATb, (OPMYITHPOBATE U IPEOOpaA3OBBIBATL CYXKJEHHUHA: YTBEPAMTEILHBIE H
OTpHLATENLHEIE, €AHHUYHBIE, YaCTHBIE H O0IIKE, YCIOBHEIE;

BBIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3M H IPOTHBOpEuYHsl B (akrax,
JAHHBIX, HaONMIOAEHWAX M YTBEPKICHHMAX, IMpeiaraTb KPHTEPHH I  BBIABICHHS
3aKOHOMEPHOCTEH U IIPOTHBOPEUHIA;

Jenarh BBIBOJBI C HMCIOJNB30BAHHEM 3aKOHOB JIOTHKH, AECIAYKTHBHBIX H HHIYKTHBHBIX
YMORAKIIOYEHUH, YMO3AK/IFOUEHHH TI0 aHAIIOTHH,

pa3zbupaTh J0KA3aTENBCTBA MATEMATHYECKUX YTBEPXKJISHHH (IpsAMBIE M OT IPOTHUBHOTO),
NPOBOJUTL CAMOCTOSTEJBHO HECIOXKHBIE JIOKA3aTeNbCTBA MaTeMaTHYeCKuX (haKTos,



BLICTPAHBATh APTYMEHTAIWIO, IIPHBOJUTH TPUMEPHI M KOHTPIPHMEPEL, 000CHOBBIBAThH
COOCTBEHHBIE paccyiKICHU;

BBIOMpATE cr10co6 pemenus y4eOHON 3a1a4u (CpaBHMBATH HECKOJIBKO BAPHAHTOB PEIICHU,
BBIOMpaTH HanbOIIEe TOAXOIANIMH ¢ YIETOM CaMOCTOATEILHO BBIICICHHBIX KPHTEPHEB).
BazoBble Hecae0BaTe/ IbCKHE NeficTBHA:

MCIIONIF30BATh BOIPOCH! KaK HMCCIIEAOBATEIBCKIHHA HHCTPYMEHT IO3HaHHSA, (OpMyIHPOBATH
BONPOCH], (PUKCHpPYIOIHE IIPOTHBOpEYHE, NpoOJeMy, CaMOCTOATENBHO YCTaHABIMBATH
HCKOMOE H JIaHHOe, (OpMHPOBATh TMIIOTE3Y, ApryMEHTHPOBATh CBOIO IO3UIIMIO, MHEHHE;
IIPOBOMUTH 1O CAMOCTOSTENBHO COCTaBICHHOMY IUIAHY HECIOXHBIH 9KCIEPHMEHT,
HeGOJIBIIOE WCCIIEAOBAHME TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBHCUMOCTEH 00BEKTOB MEXIY cOOO0IH;

CaMOCTOATENBHO (POpMyJIHpOBaTh 0000IIEHHs M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO
HaOTIOIeHUs,, UCCIIEOBAaHMs, OLEHWBATh JOCTOBEPHOCTH IIOJIyYEHHBIX Ppe3yJbTaToOB,
BELIBOJIOB U 00001IeHUI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, @ TAKKE BBIABHIATE IPEIMOIOKEHHUS O €TI0
Pa3BUTUH B HOBBIX YCIIOBHSX.

PaGora ¢ nundopmanueii:

BBISBISTH HEIOCTATOYHOCTh M M3OBITOMHOCTH MH(OPMAIMH, JAHHBIX, HEOOXOIMMBIX IS
peleHus 3a7a4y;

BHIGMpATh, AHATH3UPOBATh, CHCTEMATH3HPOBATh M HMHTEPIPETHPOBATh HHGOPMALIIIO
Pa3IHYHBIX BUIOB U (GOPM IPECTABICHHUS;

BBIOHpaTh (opMy mpeicTaBIeHHs MHGOpPMalUMH ¥ HIUIOCTPUPOBATH PEINAeMbIC 3anayun
cXeMaMH, IMarpaMMaMH, HHOH IrpauKoi 1 UX KOMOMHAIHIMHE;

OLCHUBATh HaAEKHOCTh HHPOPMAIMM IO KPUTEPHAM, MPEIIOKCHHBIM YYHTEJIEM HIIH
chopMyTHpPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKAaTHBHbIE YHHBEpPCAIbHbIC y4eOHbIe JeiiCTBH:

BOCIIPUHMMATh ¥ (POPMyIIHPOBATH CYKIEHHMA B COOTBETCTBHHM C YCIOBHAMH H LEIIMH
0OIIeHH s, SCHO, TOYHO, IPAMOTHO BBIpaKaTh CBOK TOYKY 3PCHHS B YCTHBIX M MHCEMEHHBIX
TEeKCTaX, JaBaTh MOSCHEHHs O XOJAy peIleHHs 3a7add, KOMMEHTHPOBATH IIOJIYYEHHBIA
pe3ybTarT;

B XOie OOCYXIeHHsA 3adaBaTh BOIPOCHI [0 CYHIECTBY O0OCYKIaeMOH TeMbI, MpOOIEMBI,
pelaemMoii 3a/1aui, BRICKA3bIBATh HAEH, HALIEJEHHBIE HA OMCK PEIICHUS, CONOCTABIIATE CBOH
CyXJIeHHs C CYXIEHHSMH JAPYTHX YYacTHHMKOB JHainora, oOHapyXWBarTh pasiuiue U
CXOJICTBO TO3HIHH, B KOPPeKTHO# hopMme GopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PaKEHHS,
PECTABNIATh Pe3yIbTaThl PEIIeHMs 3a/@4d, OKCICPUMEHTa, MCCIE0BaHMUs, HPOEKTa,
CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHA C Y4YETOM 3axad Ipe3eHTalud U
0co0eHHOCTEeH ay IUTOPHH,

[IOHMMATh M HKCIIOJIB30BATH IPEHMYIIECTBA KOMAHIHOM M WHIUBHIyalbHOH paboThl IpH
pemieHrH y4eOHBIX MaTeMaTHYECKHX 3a1a4;

IPUHEMATh 1EJlb COBMECTHOM [eATeNbHOCTH, IIaHHPOBATh OPraHH3allHI0 COBMECTHOU
paboThl, paclpejensaTs BHIABI paboT, J0roBapuBaThes, 0OCYXkIaTh MPOLECC H Pe3yjbTar
paboTel, 06001IaTE MHEHHS HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B TpymmoBhIX (opmax paGoTsr (oOcyxaeHus, oOOMEH MHEHHSMH, MO3TOBBIE
IITYPMBI H JPYTHE), BHIIOJHATH CBOIO YacTh paloOTBl M KOOPIWHHPOBATH CBOM JICHCTBHUA C
JPYTHMH 4JeHaMH KOMAaH/bl, OLEHHBATh KaueCTBO CBOETO BKJIaja B OOIIMI IPOIYKT IO
KpUTEpHsAM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTHBHbIC YHHBepCAAbHbIE yaeOHbIe NeiiCTBHS

CamoopraHuzanus:



CAMOCTOSTEIBHO COCTABIIATH IUIAH, AITOPHTM pEMIEeHHs 3a/1a4u (WIH ero 4acTh), BHIOUpATH
criocod pemeHus ¢ Y4E€TOM HMMEIOIIMXCA PECYpcoB M cOOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEIICHHH ¢ yUETOM HOBOM uH(pOpMAaLHH,
CaMOKOHTPOJIb, YMOLHOHAIbHBIN HHTE/LIEKT:

BIANEeTh CIIOCODaMM CaMOIIPOBEPKH, CAMOKOHTpOJIA Ipollecca M pe3ylibrara pelIeHHs
MaTeMaTHYEeCKOM 3a/1a4H;

IPEJBHAETE TPYJHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PEIICHHM 3a]a4d, BHOCHTEH
KOPPEKTHUBBI B JEATENBHOCTH Ha OCHOBE HOBBIX 00CTOATENBCTB, HAM/IEHHBIX OMIMOOK,
BEISBJICHHBIX TPY/AHOCTEH;

OLIEHHBATh COOTBETCTBHE pE3YyJbTAaTa MACATENBPHOCTH IIOCTABICHHON LEMH H yCIOBUAM,
OOBACHATL NMPUYMHBI JOCTIKEHHMS HIIM HEJOCTIDKCHMS LEIH, HaXOIUTh omuOKy, JaBaTh
OLIEHKY NIPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATHI

K xonuy obydenus B 7 Kiaacce 0Oy4arOmMHCs MOJIYYHT CICAYIOMIHE NPEAMETHBIC
Pe3yNbTaThI:

Yuc/1a 1 BIYHCIEHASA

BhINONHATh, COUETas YCTHBIE W NHCHMEHHBIE TIPUEMBI, apH()METHIECKHE JCHCTBHSA C
PAaLMOHATBHBIMH YHCIIAMH.

HaxouTh 3HAYEHHS YHACIOBBLIX BHEIPAKEHHH, MPUMEHATH Pa3HOOOpa3sHEle CIIOCOOHI U
IpUEMBI BBIMHCIIEHUS 3HAYCHHH NPOOHBIX BBIPAKEHHH, COIEpIKAMX OOBIKHOBCHHBIC H
JeCATHIHBIE APOOH.

IepexoauTs OT oOXHOW (OPMBEI 3allMCH YHCeN K JApyrod (mpeoOpa3oBhiBaTh
JeCATHYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B JaCTHOCTH B
OECKOHEUHYIO IECATHYHYIO IpoOB).

CpaBHHBATh H YIOPANOYHBATE PAMOHAIBHBIE YHC/IA.

OxpyIJIATE YHCaa.

BBINONHATE TPHKAIKY M OLCHKY pe3yJibTaTa BBIYMCACHMH, OLCHKY 3HAYCHUH
YHCIIOBBIX BBHIp@KEHWH. DBEIMOMHATH NEHCTBHS CO  CTENEHAMH C  HATypalbHBIMH
IOKa3aTeNsAMH.

ITpuMeHSTh IPU3HAKH JETHMOCTH, Pa3I0KEHHE HA MHOKHTEIH HATYPaJIBHBIX YHCE]L.

PemaTh NpakTHKO-OPHEHTHPOBAHHLIE 3a[a4M, CBA3aHHBIE C OTHONICHHEM BEJIHYHH,
IPONOPIMOHATBHOCTEIO BEIHYHH, MPOIEHTAMH, WHTEPIPETHPOBATh PE3YJIBTATHl PELICHHUS
3a71a4 ¢ YY4ETOM OTPaHUYCHHH, CBA3aHHBIX CO CBOMCTBAMH pacCcMarpyBaeMbIX 0OBEKTOB.

Anredpanyeckue BhIpazKeHUs

Hcnonp30BaTh aire0panvecKyl0 TEPMHHOJNOTHIO M CHMBOIMKY, NPUMEHATH €€ B
npoiecce OCBOeHHs yueOHOro Marepualia.

HaxoauTh 3Ha4eHusl OYKBEHHBIX BEIPKEHUI IIPH 3a/IaHHBIX 3HAYCHHUSIX [IEPEMEHHBIX.

BeimonusaTs MpeoOpa3oBaHHs LEJIOro BBIPAKEHWA B MHOTOWICH MPHUBECHHEM
HOIOOHBIX ClIaraeMBIX, PACKPBITHEM CKOOOK.

BLIIOIHATE YMHOXEHHE OJHOUWIEHA Ha MHOTOWIEH W MHOrOYJIeHa Ha MHOTOWIEH,
[PUMEHSTE (HOPMYJIbl KBapaTa CyMMBI M KBaJpara pa3sHOCTH.

OCyLIECTBIIATE Pa3ioKeHHe MHOTOWICHOB HA MHOXKHTENU C [IOMOIIBIO BBIHECEHH 32
CKOOKH 00111ero MHOKUTEIS, TPYIIMPOBKH ClIaraeMbIX, IPUMEHEHHs (pOPMY I COKPAIIEHHOTO
YMHOKCHHS.

[IpuMeHaTh TpeoOpa3oBaHHs MHOTOUIECHOB JUIs PEIICHHS Ppa3IMuHBIX 3a1ad u3
MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PeaIbHOH IIPaKTHKH.

Wcnonp30BaTh  CBOMCTBA  CTeNeHEH C  HATypalbHBIMH  TIOKa3aTesiMd  JUId
npeoOpa3oBaHys BEIPAKEHHH.

YpaBHeHHSI H HEPABEHCTBA



PewaTh THHEWHBIC ypaBHEHHS C OJHOH NIEPEMEHHOM, IPUMEHSS MMpaBUjIa epexoja ot
HCXOJHOTO ypaBHEHHs K paBHOCHIbHOMY eMy. [IpoBepaTs, sABIA€TCsS M YHCIO KOPHEM
ypaBHEHHS.

IIpuMeHATh rpaguyecKue METO bl IPH PEIIEHUH JTHHEHHBIX YPABHECHUA U X CHCTEM.

[Toabupars pUMEpEI Map YHCeN, SBISIONMXCS PEIICHHEM JMHEHHOTO YPABHEHUS C
JIByMs TIEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOH IUIOCKOCTH TIpa(uK JIMHEHHOTO YpaBHEHHS C [BYMs
TIepEMEHHBIMH, MOJIB3YACh TPaQHKOM, IPHBOIUTE IPHUMEPEI PEIICHNUS Y PABHEHUS.

Pemath cucTeMBbl JBYX JTHHEHHBIX ypaBHEHHH C JByMs IE€PEMEHHBIMH, B TOM YHCIIe
rpaduuecku.

CocTaBiaTh ¥ pellarh JMHEHHOE YpaBHEHHE MM CHCTEMY JIHHEHHBIX YpaBHEHHIl IO
YCIIOBHIO 3a/[a4, WHTEPIPETHPOBAaTh B COOTBETCTBHU C KOHTEKCTOM 3a/ia4i II0JIyYCHHBIH
pe3yJibTar.

DOyHKIUH

N306pakate Ha KOOPAMHATHOW NpPAMOH TOYKH, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpJMHATAM, Jy4H, OTPE3KH, HHTECPBAaJbl, 3allMCBIBATH YHCIOBEIC TIPOMEKYTKH Ha
anre0panvyeckoM s3bIKe.

OrmeyaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH IIO 33/IaHHBIM KOOpJAHHATAM, CTPOUTH
rpaduxy muHeinsx Qynkunit. Ctpouts rpadux GyHkoun y = [X|.

OnuceiBaTh C IOMOIIBIO (YHKIHMH M3BECTHBIC 3aBHCHMOCTH MEXAY BEJIHMYHHAMH:
CKOpOCTh, BPEMsl, PACCTOSHHE, 1I€Ha, KOJIUYECTBO, CTOMMOCTD, IIPOM3BOIUTEIBHOCTD, BPEM,
00BEM paboThl.

Haxomuts 3HaueHre (YHKIUH 110 3HAUEHUIO €€ apryMeHTa.

[Touumars rpadudeckuii cnoco6 MpeaCcTaBIeHNs H aHaIM3a HH(POPMAIMH, H3BIEKATh
1 HHTEPIPETUPOBATE HHPOPMAIIUIO U3 TPAQUKOB PEATBHBIX IIPOLECCOB M 3aBHCHMOCTCH.

K xoniy oOydenus B 8 kjiacce 00y4YarOIIMUCH IOJIYYHUT CIEAYIOUIHE TPEeIMETHBIC
pE3yJIbTaThI:

Yncsna 1 BEIYMCTIEHHUS

Hcnosnp30BaTh HavalbHbIE MMPEJCTABICHUS 0 MHOMXECTBE JIEHCTBHTEIBHBIX YHCEN UL
CpaBHEHHs, OKPYIJICHHs W BBIYHCICHHH, H300paXkaTh NEHCTBUTENbHBIE YHCIIA TOYKAMH Ha
KOOPJHHATHOMH IIPSIMOI.

[IpuMeHSTh MOHATHE AapH(METHYECKOT0 KBaApaTHOrO KOPHs], HAXOMAWUTH KBAZAPATHBIC
KODHH, MCIOJIB3ys TPH HEOOXOIMMOCTH KalbKyJIATOP, BBHIIOIHATh INpeoOpasoBaHust
BEIP&KEHUH, COZEPIKAIIMX KBaApaTHbIE KOPHHU, HCIIOJIB3Y s CBOCTBA KOPHEH.

Mcronp30BaTh 3a0MCH OOJIBIIMX W MabIX YHCE ¢ MOMOLIBIO JIECATHYHEIX Apobel u
creneneit yucna 10.

AnrebpanyecKkne BoIpaKeHus

[IpUMEHATL MOHSTHE CTENEHH ¢ LENBIM MOKa3aTelleM, BBINOJHATh NpeoOpa3oBaHus
BRIpAXKEHHUI, COEPIKALIUX CTENEHH ¢ IENBIM IOKa3aTeleM.

BBINOJIHATE TOXKIECTBEHHBIE NIPe0Opa3oBaHusl PAllHOHATBHBIX BBIPAKCHUH Ha OCHOBE
TIpaBUI ACHCTBUM HaJl MHOTOUWICHAMH H anreOpanyeckuMu IpoOsMH.

PackiiafpIiBaTh KBaApaTHBIA TPEXWICH Ha MHOXKHTEIIH.

[TpuMeHsATs TpeoOpa3oBaHMs BBIPAKEHHH JUId pEINCHHS pPa3IMIHBIX 3a/1ad W3
MaTeMaTHKH, CMEXHBIX TPeMETOB, U3 PealbHO# MPaKTHKH.

YpaBHeHHS H HEPABEHCTBA

PemaTh nMHEHHBIE, KBaApaTHbIC YPABHEHHS U pallMOHANbBHEIC Y PaBHEHU, CBOAAIIHECH
K HHM, CHCTEMBI JABYX YPaBHEHHH ¢ JABYMs MEPEMEHHBIMH.

[IpoBOHUTE POCTEHIIIE HCCIIEI0BAHUS YPABHEHUH M CUCTEM YPaBHEHHUH, B TOM YUCIIE
¢ IMpuUMeHeHHeM rpadidecKuX HpesCcTaBIeHHi (YCTaHABIMBATh, MMEET I yPABHEHHE HIIH
CHCTEMA ypPaBHEHHI PEIEHHs, eCITH HMEET, TO CKOJIBKO, B [IPOYEE).



[lepexomuTh OT ClIOBECHOH (HOPMYIHPOBKHM 3a/ladd K €€ anredpaudeckoil Monenu ¢
MOMOIIBID COCTABJIEHHS YpaBHEHHs WJIH CHCTEMBl YPaBHEHHMH, HHTCPIPETHPOBATL B
COOTBETCTBHMHM ¢ KOHTEKCTOM 3aJ1aui IOy YEHHBIH pe3ynbTaT.

[IpHMEHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIs CPaBHEHHd, OLCHKH, pElIaTh
JMHeHHble HEpAaBeHCTBA C OJHOM [EPEMEHHONH M HMX CHCIEMBI, [aBaTh TpaduyCcKyro
MTIOCTPAIMIO MHOXKECTBA PENIeHHH HepaBeHCTBA, CHCTEMbI HEPaBEHCTB.

OyHKUHH

[loHuMaTb M WCIONB30BaTh (YHKIMOHAIBHBIE [OHATHA ¥ S3BIK  (TEpPMHHBI,
CHMBOJIHUECKHE 0003HAYECHHMS), ONPENE/IATh 3HAUeHHE (QYHKLMH II0 3HAYCHHUIO apryMeHTa,
OmpeeNaTh cBoifcTRa PyHKINM 110 €€ rpaduKy.

Crpouts rpadMKu 3IeMEHTapHEIX QYHKIHH BHA:

y=kix,y=x2,y=x3y=[xl,y= VX, OIMCHIBATH CBOMCTBA YHCIOBON (DYHKIHH MO €€
rpaduky.

K xommy obydenns B 9 Kiaacce 00ydaromMHCS MOJYYIHT CNEAYIOMIUE MPEJIMETHBIE
pe3yJIbTaThL:

Yucsia 1 BoIYHCICHHS

CpaBHHBATH M YIIOPSI0YHBATh PAllMOHAIBHEIE U HPPALIHOHAJIBHEIE YHC]IA.

BrmonHaTh apudMeTHIecKne NeicTBUS ¢ palHOHATbHBIMHE YHCIIAMH, COYETas YCTHBIC
1 TUCbMEHHBIE TIPHEMBI, BBIIIOJIHSTE BEIMUCIIEHHS ¢ HPPAIHOHATIbHBIMHI YHCIIAMH.

HaxoouTh 3HAYEHUs CTEIEHEH C IEIbIMH II0OKa3aTeIAMH M KOPHCH, BBIMHCIIATH
3HAYEHHS YUCIIOBBIX BBIPAXKEHHUH.

OKpYIJIATh JeHCTBUTENbHBIE YHCHA, BHITOMHATL NPHKHIKY PE3yJbTard BBIYHCICHHUH,
OIIEHKY YHCIIOBBIX BBIP@XKEHUH.

YpaBHeHHUS U HEPABEHCTBA

Pemarh JIMHEWHBIE M KBaJpaTHBIC YPaBHEHMs, YPABHECHHA, CBOIIIHECH K HHM,
npocTeiime JpoOHO-palMOHAIBHEIE YPABHEHHS.

PemaTe cucTEMBI JIBYX JIMHEHHBIX YPaBHEHUH C ABYMs MEPEMEHHBIMU M CUCTEMBI IBYX
ypaBHEHHIT, B KOTOPBIX OJJHO yPABHEHHE HE SBJISETCS IMHCHHBIM.

PemaTe TEKCTOBBIE 3alaud anreOpaHveckUM CHOCOOOM C IIOMOIIBIO COCTABICHUS
ypaBHEHHSI HJIH CHCTEMEI IBYX YPaBHEHHH C JBYMs IIEPEMEHHBIMH.

IIpoBoMTE TpocTeiiiire KCCIeJOBaH)s yPABHEHHI H CHCTEM YPaBHEHHUH, B TOM YHCIIE
¢ TMpUMEHEHHeM rpadUuecKuX NpencTaBIeHUH (yCTaHaBIMBATh, UMCCT JIM YPABHEHHME WIIHM
CHCTEMA ypaBHEHHI PEIEHNs, €C/IH HMECT, TO CKOJIBKO, H IIPOYEE).

Pemate JHHEHHBIE HEPABEHCTBA, KBAJPATHBIC HEPABEHCTBA, M300pakaTh pELICHHE
HEPABEHCTB Ha YHCIIOBOM NPAMOH, 3aIIMCHIBATh PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Pemate cHCTEMBI JIMHEMHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIHOYAKOIIHC
KBAJIPaTHOE HEPABEHCTBO, H300paXaTh PelleHHe CHCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSMOH,
3aliCHIBATh PEIICHHE C IOMOLIBIO CHMBOJIOB.

M cnons30BaTh HEPABEHCTRA IIPH PELIEHUH PA3JIMYHBIX 3a/1a4.

POyHKIHn

PacmosnaBarh ~ (YHKIHH  HM3YYCHHBIX  BHIOB.  [loKaspiBaTh  CXeMaTHYECKH
PACIIONIOMKEHHE HA KOOP/MHATHOM IIIOCKOCTH rpaduKoB QyHKIMA Brja: y = kx, y = kx + b,y
=Job, 3 =ox2 + bx + ¢y =13, §= VX, ¥ = |x|, B 3aBHCHMOCTH OT 3HaYeHHii
K03 (QHIMEHTOB, OIIUCHIBATH CBOKCTBA (QyHKIIHH.

CTpOHTb ¥ H300paKaTh CXeMATHYECKH TpaHKy KBaJPaTUIHEIX (QYHKIHHA, OMHCEIBATE
CBOMCTBA KBaApaTU4HBIX QYHKIHH 110 uX rpadKam.

Pacro3HaBaTh KBaZpaTH4Hylo GyHKUMIO 1O (Qopmylie, TNPHBOOUTE TNPUMEPEI
KBaJpaTHYHBIX QYHKIHH U3 peabHOM KU3HH, PU3NKH, TCOMETPUH.

Yuc/10BbIE MOCAEI0BATEIBHOCTH H IIPOrPecCHH



Pacmo3naBate apuMeTHUeCKyl0 W TEOMETPHYECKYIO IIPOTPECCHH TIPH Pa3HEIX
crioco0ax 3agaHus.
BBIIIOIHATE BBIYUCIEHUS C UCIIONB30BaHUEM (DOPMYJT N-TO 4iieHa apH(PMETHIECKOH H
FeOMETPUYECKOH ITPOTPECCHIA, CYMMBI TIEPBBIX N YJIEHORB.
N306parats 4IeHBI MOCIe0BaTEIBHOCTA TOYKAMH HA KOOPANHATHOMN TIIIOCKOCTH,
Pewate 3amaud, CBSI3aHHBIE € YHCIIOBEIMH IIOCIIEAOBATEILHOCTAMH, B TOM YHCIE
3a[lauM U3 pealbHOM JKHM3HH (C UCIIOJIB30BaHHEM KAIBKYJIATOPA, HHGPOBEIX TEXHOJIOTHIH).

TEMATHUYECKOE INTAHUPOBAHHUE

KonmuvecTBo 9acon

Ne | HaumeHnoBaHue pa3/iesioB U TeM KonTp | [Ipakr
Bcer OnexTpoHHbIe (LU(PPOBLIE)
/I | mporpaMMBbl ONBH | HUECK
0 obpazoBaTelbHbIE PeCypPChl
ble ue
pabot | pabot
TEMATHYECKOE IINIAHUPOBAHMUME 7 KJIACC
1 Uucna ¥ BEIYUCIICHHS. 7 1 0 bubmrorexa [JOK
PauuoHaIbHBIE YHCIA https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
2 AunreOpandeckue BBIPaKESHHS 45 o 0 https://m.edsoo.ru/7F415b90
bubmuoteka [JOK
» ¥ PaBHREW L HSpaRSHOTS &2 ! 0 https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduxu. 73 | 0 Bubnmnorexa [JOK
DyHKIMH https://m.edsoo.ru/7f415b90
bubnauoreka [IOK
> i 4 > 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 136 g 0

[TPO'PAMME

TEMATHYECKOE IIJIAHUPOBAHME 8

KJIACC

1 Uncna ¥ BEIYHCIICHHS. 15 0 0 bubaunotexa IHOK
KBajpaTHble KOPHH https://m.edsoo.ru/7f417af8

7 Uucna u Beryncaenus. CteneHs ¢ 4 0 0 bubmorexa [{OK
IIeJIBIM TTOKa3aTelIeM https://m.edsoo.ru/7f417af8

3 AJreOpandecKkue BHIPKEHHS. 5 1 0 bubmorexa [IOK
KBaapaTHbiil TpEx€icH https://m.edsoo.ru/7f417af8

4 AnrebpanvecKre BBIPAXKEHHUSL. 15 1 0 bu6tmorexa [IOK
Anrebpangeckas apodb https://m.edsoo.ru/7f417af8

5 VYpaBHeHUS U HepaBEHCTRA. 15 1 0 bu6muotexa [IOK
KBazpaTHble YypaBHEHUs https://m.edsoo.ru/7f417af8

6 YpaBHEHUs U HEPaBEHCTBA. 13 0 0 bubnuotexa [IOK
‘ CucreMbl ypaBHeHU https://m.edsoo.ru/7f417af8

7 YpaBHEHHS U HEPAaBEHCTBA. 12 1 0 bubnuotexa [JOK
Hepasencraa https://m.edsoo.ru/7f417af8

bubtmoTeka [{OK
8 OyHK1UH. OCHOBHBIE ITOHATHS 5 0 0 https://m.edsoo.ru/7f417af8
9 Oyuxiuy. YucnoBsle GyHKITHA 9 0 0 Eﬁiﬁﬁf&iﬂﬁn f417af8

10 | TloBTOopenue u o6oOIIEeHHE 48 3 0 e

https://m.edsoo.ru/7f417af8




OBIEE KOJIMYECTBO YACOB I1O 136 g 0
I[TPOIT'PAMME
TEMATHUYECKOE IIJIAHUPOBAHMUME 9 KJIACC
{ Uncia ¥ BEIYHCIIEHH. 9 0 0 Bubmorexa [JOK
JeficTBHTEIBHBIC YHCTA https://m.edsoo.ru/7f419d08
) YpaBHEHHUS M HEPABEHCTBA. 14 1 0 bubnuoreka [IOK
VYpaBHEHNSA ¢ OHOM ITepeMEHHON https://m.edsoo.ru/7f419d08
3 YpaBHEHHs U HEPABEHCTBA. 14 1 0 bubnmmnorexa [IOK
Cucrembl ypaBHEHHH https://m.edsoo.ru/7f419d08
4 VYpaBHEHHS U HEPABEHCTBA. 16 1 0 bubmmoreka [TOK
Hepasenctra https://m.edsoo.ru/7f419d08
bubmoteka [IOK
. o i - o https://m.edsoo.r/7f419d08
bubmorexa [JOK
6 HucnoBele OCIEA0BATEIBHOCTH 13 1 0 hitos://m.edsoo.ru/7f419408
7 [loBTOpeHue, o6o0mEeH e, 53 3 0 bubmoreka [JOK
CHCTEMAaTH3ALHsI 3HAHHH https://m.edsoo.ru/7f419408
OBUIEE KOJIMYECTBO 136 g 0
YACOB ITO ITPOTPAMME

YUYEBHO-METOJIMYECKOE OBECITEUEHUE ObPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAIJIBI I YUEHUKA

1. Makapsraes F0.H., Munmroxk H.I'., Hemikor K.M. u npyrue; nox pea. TenskoBckoro
C.A. Maremaruka. Anredpa: 7-it Kiacc: 6a30BbIi YpOBEHb: YueOHHK

2. Maxkapserues 1O.H., Munmox H.I'., Hemkos K.M. n npyrue; nox pen. TenskoBckoro
C.A. Marematuka. Anredpa: 8-it xiacc: 6a30BbIH YpOBEHB: YueOHHUK

3. Maxkapsrues 10.H., Munmiok H.I'., Hemxos K.W. u apyrue; nox pen. TensxoBckoro
C.A. Maremaruka. Anredpa: 9-i xitacc: 6a30BBIi YpoBeHE: Y4eOHUK

METOIUYECKHE MATEPHUAJIbL JI5s1 YVUUTEILA

YMK Makapsraes 10.H., Mungrox H.I'., Hemmkos K.W. u apyrue; nox pea. Tensxorckoro

C.A;

LINPPOBLIE OFPA30BATEJIBHBIE PECYPCBI U PECYPChI CETU UHTEPHET

bubmauorexa L{OK https://m.edsoo.ru/7f415b90
bubnuorexa I{OK https://m.edsoo.ru/7f417af8
bubmioreka [{OK https://m.edsoo.ru/7f419d08
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