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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa SBISETCS OJHUM W3 OTOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
OGCCHC‘II’IB&CT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHUTApHOTI'O
IUKJIOB, €€ OCBOCHUE HEOOXOMMO JUIsl TPOJIOJDKCHUSI 00pa30BaHMs M B MMOBCEAHEBHOW JKU3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX MPEJICTaBICHUM O TNPOUCXOXKJIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmui, crnocode OTpaKEHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
NPOIIECCOB B TIPUPOJC M OOIIECTBE, POJM MAaTeMaTHYECKOTO MOJICIMPOBAHUS B HAyYHOM
[I0O3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYyYHOTO MHPOBO33PEHMSI U KAyEeCTB
MBIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. M3ydueHue
anreOpsl 0OecreunBacT pa3BUTHE YMCHHUSI HAOII0aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTH CBOU
JeMCTBUS U BBIBOJIBI, (GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT AOCAYKTHBHBIC U
WHJIYKTUBHBIC PACCYKICHUS, 0000IICHHE U KOHKPETH3AIMI0, a0CTparkpoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEILHOM JIESITEIBHOCTH
O0ydJaroImuxcs, TO3TOMY CaMOCTOSITEJIBHOE peIleHHe 3ajad  sBJSICTCS — peau3anuei
ACATCIIBHOCTHOI'O MPpHUHIMUIIA 06y’~I€HI/I$I.

B cTpykType nmporpaMmMbl yaueOHOTO Kypca « Aredpay st OCHOBHOTO 00111eT0 00pa30BaHMsI
OCHOBHOE MECTO 3aHHMAIOT COJIEpKATEIbHO-METOANYECKAe JTUHUA: «HuClia W BBIYHACICHUSD,
«AnreOpanueckre BhIpAXCHUS», «YPaBHCHHUS W HepaBeHCTBay, «DyHkmwm». Kaxmas w3 3tux
COJIEPKATEIBHO-METOUUECKUX JIMHUN Pa3BUBAETCS HAa MPOTSKEHUH TPEX JIET U3ydeHUs Kypca,
B3aMMOJICHCTBYS C JPYTMMHU €ro JTUHHUAMHU. B Xone m3ydeHust ydyeOHOTO Kypca 0O0ydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYKIaTh, HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3H
C 9TUM B TIporpamMmy y4eOHOTO Kypca «AnreOpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pas[eliax MaTeMaTH4ecKOTo o0pa3oBaHHS U
CTIIOCOOCTBYIOIIHE OBJIAICHHUIO 00YJYalONTIMHICS OCHOB YHHBEPCATLHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepxaTeTlbHOH M CTPYKTYpPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «AnreOpay SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

ConepmaHHe JIMHUH «YHci1a ¥ BEIYUCIICHUS CIIY)KUT OCHOBOM JJIA z[anLHeﬁmero HN3y4YCHUS
MaTCMaTHUKU, CHOCO6CTBy€T Pa3BUTHIO y 06yqa}oumxc;1 JJOTHYCCKOTI'O MBbIIIJICHUA,
(bOpMI/IpOBaHI/IIO YMCHHSA II0JIb30BATHCA aJITOPUTMaMM, a TAK¥XKE HpI/IO6pCTeHI/II-O MPAKTUYCCKUX
HAaBBIKOB, H606XOI[I/IMBIX JUIA HOBCCHHCBHOﬁ JKU3HH. Pa3BuTHe TOHATHSA O YHCIIE Ha YPOBHE
OCHOBHOI'O O6I_HCFO 06pa30BaH1/151 CBsA3aHO C pallMOHAJIbHBIMHU W HUppaluOHAJIbHBIMHU YUCIIaAMH,
q)OpMI/IpOBaHI/ICM HpeI[CTaBJ'IeHI/Iﬁ (6] ,Z[eﬁCTBHTeHLHOM YHUCIJIC. 3aBepI_HCHI/IC OCBOCHHUS YHCIJIOBOM
JIMHUHU OTHECCHO K CPCAHEMY O6H.[€My O6p2130B8.HI/IIO.

Conepxanue JByX anreOpandeckux JUHUM — «AnreOpandyeckue BBIPAXKEHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 00yUAIOIIUXCS MAaTEMATHYECKOTO
anmapara, HeoOX0MMOTO Ul PEUIeHus 3a7a4 MaTeMaTUKU, CMEXHBIX MPEJIMETOB U MPaKTHKO-
OpUEHTUPOBAHHBIX 3a7ay. Ha ypoBHe OCHOBHOro o0uero obpa3oBaHus y4eOHBIH MaTepHai
IPYNIUPYETCs BOKPYT PpAalMOHAIbHBIX BBIpaXeHUH. Anredbpa JI€MOHCTpUPYET 3HAadYeHUE
MaTEeMaTUKU KaK S3bIKa U MOCTPOEHUS MATEMATHUUYECKUX MOJENIEH, OMMCAHMS NPOLIECCOB U
SABJICHUH peaibHOrO MHpa. B 3amaum oOyueHus anreOpe BXOJAAT Takxke AajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBILIUIEHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUISI OCBOGHHMS Kypca
nHGOpPMATUKKU, W OBJAJEHHE HaBbIKAMU JEIYKTUBHBIX paccyxaeHuil. IIpeoOpaszoBanue
CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET pa3BUTHIO BOOOpa)KeHUsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPUYECTBY.



Cognepxanne  (QyHKIMOHATHHO-TpaQUYECKOW  JIMHUM  HAIEJICHO HA  MOJyYCHHE
00yJaronMMuUCs 3HaHUHN 0 QYHKIUSAX KaK BOKHEHIICH MaTeMaTHIeCKON MOJICIN JJIsl OTIUCAHUS U
HCCIIEIOBAaHUS Pa3HOOOpa3HbIX IPOLECCOB U SBIEHUW B Ipupojae U obmectBe. M3yueHue
MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalOIMUXCS YMEHHUS HCIOJIb30BATh Pa3InIHBIC
BBIPA3UTEIIbHBIC CPEJCTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYECKHUE, TpaduuecKue,
BHOCHT BKJIaJl B (JOPMUPOBAHUE TPECTABICHUI O POJIM MATEMATHKH B PA3BUTUU IIUBIIIN3AINN U
KYJIbTYpHI.

CornacHo yueOHOMY TuIaHy B 7—9 Kilaccax u3y4aercs: ydeOHbIN Kypc «Anredpay, KOTOPbIH
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3feibl coAepkaHus: «Uucna ©  BBIYHUCICHUS,
«AnredpanyecKue BHIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha ocHoBanum kanenmaproro yde6Horo rpadpuka MBOY OOILl Ne 27 na 2023-2024
yueOHBbIN roJ, yrBepxaeHHoro npukazom MBOY OO Ne27 ot 31.08.23r. Ne 67, ¢ yyerom
Mpa3AHUYHBIX U BBIXOJIHBIX JIHEN Ha U3y4YeHHe yueOHoro Kypca «Anredpa» orBoautcs 300 yacos:
B 7 knacce — 99 gacos (3 yaca B Heneno), B 8 kinacce — 102 gaca (3 gaca B Heziento), B 9 kiacce —
99 4acoB (3 qaca B HEJIETI0).

COAEP KAHUE OBYUEHUSI
7 KJIACC
Yucaa 1 BLIYUCTICHUA

JpoOu 0OBIKHOBEHHBIE U ICCATHYHBIEC, IEPEX0]T OT OJTHOHM (POPMBI 3amHCH JPOOEH K IPYroi.
[TonsiTHEe panMoOHANBHOTO YHUCIA, 3aIUCh, CPABHEHUE, YMOPSAIOUYMBAHUE PALMOHAIBHBIX UYHCEL.
Apubmernueckue JeHCTBUS C pallMOHATBHBIMY YUCIaMu. Perenne 3a1a4d u3 peaibHON MPaKTHKA
Ha 4acTH, Ha IpOOH.

CreneHs ¢ HaTypaJlbHBIM IIOKa3aTCJICM: OIIPCIACIICHHC, npeo6pa30BaHHe BI)Ipa)I(CHHI;'I Ha
OCHOBC OIIpCACIICHM, 3aIlliCh OOJIBIINX YHCEN. HpOHeHTBI, 3aIIMCh IMPOLCHTOB B BHUIC ,I[pO6I/I n
,Z[pO6I/I B BUJC IIPOLCHTOB. TpI/I OCHOBHBIC 3aja4M Ha IMPOLCHThI, pCHICHUC 3a1a4 U3 peaJIBHOP'I
IIPaKTHUKU.

[IpumeHeHne NPU3HAKOB ACTUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATYpaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHKCIIE MIpsiMasi U 00paTHas MPOTOPIHOHATBLHOCTH.

Anredpanyeckue BbIpasKeHUsI

[lepeMeHHbIE, YUCITOBOE 3HAUYEHHME BBIPAXKEHUS C MEepeMEHHOU. JlomycThMble 3HAYEHUS
nepeMeHHbIX. [IpencTaBienre 3aBUCHMOCTH MEX/Ty BETUYMHAMHU B BUE (hOpMyIbl. Berancnenus
no dopmynam. [IpeoOpasoBanrie OyKBEHHBIX BBIPAKEHUH, TOXK/IECTBEHHO PABHBIE BBIPAXKEHUS,
MpaBmiia MpeoOpa3zoBaHUsl CyMM U MPOU3BEACHUMN, MPaBUIa PACKPBITUS CKOOOK M MPUBEICHUS
MOJ0OHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM MOKAa3aTEIEM.

Onnounensl 1 MHOrowsieHbl. CreneHb MHOTOuWwlIeHa. ClojkeHHe, BBIUMTAHUE, YMHOXKEHUE

MHOT'OYJICHOB. (DOpMyJ'ILI COKpaIJ_IéHHOI‘O YMHOKCHUS: KBaApaT CYMMbI W KBaJApaT PA3HOCTHU.
qDopMlea Pa3HOCTH KBAJIpaTOB. PaznoxkxeHrne MHOrO4JI€HOB Ha MHOKHUTEIH.



YPaBHeHI/IH N HEPABCHCTBA

VYpaBHeHMe, KOpPEHb ypaBHEHHUs, MpaBUiIa MPeoOpa3oBaHMs ypaBHEHUS, PAaBHOCUIBHOCTD
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEH JIMHEHMHOIO YpaBHEHW:,
pelieHre JMHEWHbIX ypaBHeHHMH. CocTaBieHHE ypaBHEHUM IO YCIOBHUIO 3ajaud. PerieHue
TEKCTOBBIX 33]1a4 C [IOMOIIbIO YPAaBHEHUH.

JIuneiiHOe ypaBHEHME C JIByMs N€pEMEHHBIMU M ero rpaguk. Cucrema IBYX JMHEHHBIX
yYpaBHEHUN € JByMsl INEpPEeMEHHbIMH. PelleHne cucreM ypaBHEHHMH CHOCOOOM I0JICTAaHOBKHU.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHM.

DyHKUUHA

Koopaunara toukm Ha mnpsmoil. UucnoBble nmpoMexyTku. PaccrosHue Mexay IByms
TOYKaMH KOOPAUHATHOW MPSMOMU.

[IpsimoyronpHas cuctema kxoopauHaT, ocu OX m Oy. AOcmucca W opAMHATA TOYKH Ha
KOOpJIUHATHON miockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. YUrteHue rpauxon
peanbHbIX 3aBucuMocTeil. [lonsatue pynkuuu. I'papuk pynkuuu. CoiictBa pyHkumii. JInnelinas
¢byukuus, e€ rpapuk. ['paduk pynkunu y = [x|. I'paduueckoe pemeHue TMHENHBIX ypaBHEHUN U
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yucsia v BBIYUCTIEHUS

Ksagparueiii xopeHb u3 uucna. lloHstue 00 wuppanmoHaabHOM uyucie. JlecsaTudHbie
MpUOIKEHNUS UPPaMOHANIBHBIX yncen. CBoiicTBa apuMeTHYecKX KBaJpaTHBIX KOPHEH U HX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHHM M BBIYUCICHUSAM. JlelicTBUTEIbHBIC
YHUCIa.

Crenenb C 1eNIbIM TIOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3alKUCh YUCHA.

Anredpanyeckue BbIpasKeHUsI

KBagpatublii TpéxuiieH, pa3iiokKeHUE KBaIPpaTHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckas JpoOb. OcHOBHOe CcBOHCTBO anredpamdeckoid napobu. CroxxeHue,
BBIYMTAHUE, YMHOXKEHUE, JielieHue anreOpanueckux apooOeil. ParmoHanbHbie BRIpAXKEHHUS U HX
npeobpa3oBaHue.

YpaBHeHHUS U HEPABEHCTBA

KBampatHoe ypaBHeHue, GopMyna KOpHEH KBaapaTHOTO ypaBHeHHUs. Teopema Buera.
Pemenune ypaBHeHM, CBOIAIIMXCA K JHMHEWHBIM U KBaapaTHbIM. [lpocteiimue npoGHO-
palMoOHaNbHbIE YPABHEHUS.

I'padmyeckas wHTEepHpeTanus ypaBHEHHA C JBYMS MEPEMEHHBIMH M CHUCTEM IUHEHHBIX

YPaBHEHUH ¢ IByMsI IEpEMEHHBIMU. [ [prMepbl pelieHns cucTeM HENMMHEHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMHU.



Pemenune TeKCTOBBIX 33124 alNreOpandeckiuM CriocoooMm.

YUucnoBble HEpaBEHCTBA M UX CBoWcTBAa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM.

D yHKUUHA

[Moustre ¢ynkmuu. OOIACTh OTpECIICHUS U MHOXECTBO 3HaueHUU (QyHKIuU. CriocoOb
3a1aHus yHKITHM.

I'paduk ¢ynkumu. Yrenue cpoiictB (yHKuumu no e€ rpaduxy. Ilpumepsl rpaduxos
(GYHKIMM, OTpaXkaroINX peaabHbIe TPOLECCHI.

@OYHKIMH, ONHUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO NPONOPIUOHAIBHBIE 3aBUCUMOCTH, HX

rpadukn. OyHKIMK Y = X2, Y = X3,y = VX, y=|x|. [padudeckoe pemenne ypaBHEHHH 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciia 1 BLIYUCICHUSA

PanmionaneHbIe yncna, UpparMoHATbHBIE YHCIa, KOHEYHbIE M OECKOHEUYHBIE JECATUYHBIC
npoOu. MHOXECTBO JIEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIC
JECATUYHBIC ApoOH. B3auMHO 0/THO3HAYHOE COOTBETCTBHE MEXK Y MHOKECTBOM JICHCTBUTEIHHBIX

YUCeNl U KOOPJIUHATHOM MPSIMOIA.

CpaBHEHHME JIEHCTBUTEIBHBIX YHCEN, apu(MeTHUecKne IEHCTBHS C JIEHCTBUTEIbHBIMU
YHCIIaMU.

PaSMepBI 00BEKTOB OKPYXXAaromero Mmupa, JNIMTCJIbHOCTD IIPOLECCOB B OKPYKAOIIEM MHPC.

HpI/I6J'II/I}KéHHOG 3HAa4YCHUC BCJINYHMHBI, TOYHOCTbH HpI/I6J'II/I}KeHI/I$I. OprrJ'ICHI/Ie YUCCII.
HpI/IKI/II[Ka " OLICHKA PE3YJIbTATOB BBIYMCIICHHI.

YpaBHeHus 1 HEPaBEHCTBA

JIuneitnoe ypaBHenue. Penienue ypaBHEeHHM, CBO IAIIMXCS K JIUHEUHBIM.

KBagparnoe ypaBHenue. Penienre ypaBHeHUM, CBOIAIIMXCS K KBAaApaTHBIM. bUKBagpaTHoe
ypaBHeHHEe. [Ipumepsl pemnieHns ypaBHEHUM TPEThEW M YETBEPTOM CTEIEHEW pa3joKEHHEM Ha

MHOXHTCIIN.

Pemenne I[pO6HO'paLII/IOHaJ'ILHLIX ypaBHeHHﬁ. Penienre TeKCTOBBIX 3a1a4 aﬂre6paI/I‘ICCKI/IM
MCTOOOM.

VYpaBHeHHe ¢ IBYMsl MEPEeMEHHbIMU M ero rpaduk. PemieHune cucteMm ABYX JIMHEHHBIX
YPaBHEHUN C ABYMs IEPEMEHHBIMU. PelieHne cuUcTeM JABYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas MHTEpHpeTalns CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3ada4 aJIFC6paI/I‘-IeCKI/IM CII0COOOM.



YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

Pemrenne nNMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PernieHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHON mepemeHHOW. KBanpaTHple HepaBeHCTBa. I'paduyeckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

D yHKUUHA

KBamparnunass ¢yHkmusi, e€ rpaguk u cBoictBa. Ilapabona, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPHUH 1apaloJIbL.

Ipaduxn dyskmit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y=|x| , u ux cBoiicraa.
Yunc/10BbIE MOCTEI0BATEILHOCTH U IIPOrPecCHH

[TonsiTHE YMCIOBOM MOCIENOBATENLHOCTU. 3aJlaHUE IOCIEI0BATENIbHOCTH PEKYPPEHTHOM
dhopmyroit u popMysoi N-To UeHa.

Apudmernueckas u reomeTpuyeckas nporpeccun. @opmyisl N-To 4jieHa apupMeTHIeCKOn
Y TEOMETPUYECKON MTPOTPECCUM, CyMMBI ITEPBBIX N YJICHOB.

N300paxkenue wieHoOB apu(MeTHyecKkol M IeOMETPHUYECKOW MpOorpeccHil TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN M 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUAA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTAThl OCBOCHUS MPOrpaMMbl  y4eOHOro Kypca «Airedpar»
XapaKTepU3YIOTCS:

1) mnaTpuoTHYECKOEe BOCIIUTAHME:

IIpOsABICHUEM HMHTEPECA K MIPONLJIOMY HW HACTOALIEMY pOCCHfICKOfI MaTeéMaTuKu,
OCHHOCTHBIM OTHOIICHUECM K JOCTHXCHHAM pOCCHfICKPIX MaTEMAaTHUKOB H pOCCHﬁCKOﬁ
MaTeMaTHUYeCKOM IIKOJIbI, K UCIIOJIB30BAHUIO 3THUX JOCTHXKCHHUHU B APYrux HayKax U IMPUKIATHBIX

chepax;
2) rpaxIaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA M pean3alud ero Ipas,
NPEJCTaBICHUEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MpoLEeayp I'pakJaHCKOro oOlIiecTBa (HarmpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpoOJeM, CBSA3aHHBIX C MPAKTUYECKHM MPUMEHEHHEM JIOCTHKEHUH
HayKH, 0CO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B AEATEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHHE:
YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PELICHWH MPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOH

HaIpaBJICHHOCTHU, OCO3HAHNUEM BAXKHOCTU MATEMAaTUUYCCKOT'O 06pa30BaHI/IH Ha IPOTAKCHUU Bceit
KHU3HH 1A YCHCMHOﬁ HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTU U PA3BUTHUEM HCO6XOI[I/IMBIX yMeHHfI,



OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYAIbHON TpaeKTOpUM OOpa3oBaHui U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOILIECTBEHHBIX MOTPEOHOCTEH;

4) ICTECTUHICCKOEC BOCIIUTAHHUC:

CMOCOOHOCTBIO K 3MOIIMOHAIFHOMY M ACTETHYECKOMY BOCIPHUSTHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUN, YMEHHIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAIle B JESATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX IpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS 4YeJOBEKa, HPHUPOAbI U OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKu Kak c(epbl 4eloBEeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAYUMOCTH JJIs Pa3BUTHUS LIMBUIM3ALHAH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEeACTBOM TMO3HAaHUS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HaBBIKAMU
HCCIEN0BATEIBCKON IEATEIBHOCTH;

6) pusnueckoe BocnuTanue, HGopMUPOBaHUE KYJIbTYPbI 3I0POBbs M IMOIMOHAILHOT0
O0/1aronosy4us:

TOTOBHOCTBIO IPUMEHATh MATEMATHYCCKHUEC 3HAHWA B MHTEPECaX CBOCI0 31I0POBbA, BEICHUA
3JI0pOBOTO 00pa3a *HU3HU (370pOBOE MUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHUA W OTJbIXA,
perynsipHas pu3nyeckass akTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa pediekcHu, TpU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO XK€ MpaBa JPYroro 4ejIoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHME!

OpHEHTAIMECH Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHWU JUIsl PEUIeHUs 3aJad B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH Cpenabl, IUIAHUPOBAHUS TIOCTYIIKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUI JIJII OKPYXKAIOIIEH Cpebl, OCO3HAHWEM TI00aJIbHOTO XapaKTepa AKOJIOTHYECKUX
po0JIeM 1 yTel UX PellCHHS;

8) ajanTanus K M3MEHSIOIMMCS YCJIOBHSIM COIHATLHOM M MPUPOIHO# cpeabl:

TOTOBHOCTBIO K ICUCTBHUSAM B YCIOBUAX HeOHpe,I[eJ'IéHHOCTI/I, MOBBIIICHUKO YPOBHHA CcBOCH
KOMIICTCHTHOCTH 4YC€PE3 NPAKTUYCCKYIO NCATCIBHOCTh, B TOM YHCJIIC YMCHHUC YUUTBHCA Yy APYIUx
J'IIOI[@I‘/‘I, HpI/IO6pCTaTB B COBMECTHOM NIEATEIHHOCTH HOBEIC 3HaHHA, HABbIKM M KOMIICTCHIIMH M3
OIIbITAa APYT'UX;

HE0OXO0IMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hcie GOpMYyIUpOBATH UJEH,

IIOHATHS, THUIIOTC3bI 00 oObekTax u SABJICHHUAX, B TOM YHUCJIC pPAaHEC HCU3BCCTHBIX, OCO3HABATbH
,[[e(l)I/H_[I/ITBI COOCTBEHHBIX 3HAHUU U KOMHCTCHTHOCTCﬁ, IJIaHUPOBATH CBOE Pa3BUTHUC,

CIIOCOOHOCTBHIO 0CO3HABATh CTPECCOBYIO CUTYyAlIUI0, BOCIIPUHUMATL CTPECCOBYIO CUTYALIUTO
KaK BBbI30B, Tpe6y101u1/1171 KOHTPMEP, KOPPCKTUPOBATL NPUHUMACMBIC PCHICHUSA H ):LeflCTBPIH,

(I)OpMyJ'II/IpOBaTB 1 OICHUBATDb PUCKH U NTOCIICACTBUA, q)OpMI/IpOBaTL OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBEpPCaIbHbIC Y4eOHbIE JeHCTBUSA



Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBIISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE NIPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, IOHATHUH,
OTHOIICHUH MEXAYy MOHATUAMH, (OPMYIUPOBATH OINPEACICHUS TOHATHHA, YCTaHABJIHUBATH
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMKA, OCHOBAHUS JUIsI 0000IICHUS U CPaBHEHUS, KpUTEPUHU
IIPOBOJIMMOTIO aHAIN3a,;

BOCIPUHUMATh, (QOPMYIHpOBaTH W NPEOOpa3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B (PaKTax, JaHHBIX,
HAOJMIONEHUSAX M YTBEPXKACHUSX, TpeaaraTb KPUTEPUH ISl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

JieNlaTh BBIBOJBI C MHCIOJIb30BAHWEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3AKIIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPXKIAEHMM (MpsMble U OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITENILHO HECJIOKHBIE J0Ka3aTeIbCTBA MaTEMAaTHUECKUX (DAaKTOB, BHICTPAUBATh
apryMeHTallMI0, MPHUBOJUTH TPUMEPBI M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHbBIE
paccyxkIeHus;

BBIOMpATh CHOCOO pelieHus yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIlEHU,
BbIOMpaTh HanboJIee MOAXOAAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejbCcKHe AeCTBHS.

WCII0JIb30BAaTh BOIPOCHI KaK HCCIICIOBATCIIbCKUM HWHCTPYMEHT TO3HAHUs, (OPMYIUPOBATH
BOIPOCHI, PUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTSIIEHO YCTaHABINBATH HCKOMOE 1
JTaHHOE, (POPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIUI0, MHCHHE;

MIPOBOJIMTH IO CAMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECIIOXKHBIH AKCIEPUMEHT, HEOOJIBIIOE
HCCIICIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro oOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITSIIBHO (hOPMYJIMPOBATH OOOOIICHUS M BBIBOABI 1O pe3yjbTaTaM IPOBEIAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYYCHHBIX PE3y/IbTaTOB, BBIBOJIOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUIaTh MPEINOJI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh W W30BITOYHOCTH HH(POpPMAIUMH, NAaHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

BBIOMPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3TMUHBIX
BUJIOB M (POPM IMpEACTABICHUS;

BBIOMpATH (OpMY MpeCTaBICHUS HH(OPMALIUK U UIUTIOCTPUPOBATH PelllaeMble 3a7jaui CXeMaMH,
JararpaMmamu, HHOU rpadukoi 1 uX KOMOMHAIIMSIMU;

OIICHUBATh HAA&KHOCTh HWHGOPMAlMM TIO KPUTEPHUSM, TPEUIOKEHHBIM YUYUTENEM WM
chOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

BOCIIPUHUMATH U (I)OpMy.HI/IpOBaTL CYXKACHHA B COOTBCTCTBHUU C YCIOBUAMU U LECTIAMU O6H_ICHI/I$I,
SICHO, TOYHO, T'PAaMOTHO BBIPA)KATb CBOIO TOUYKY 3pCHUA B YCTHBIX U IMCbMCHHLIX TCKCTAX, 1aBaTh
MOSACHCHUSA IO XO4Y PCIICHUA 3a/ladyi, KOMMCHTHPOBATb HOJIy‘ICHHBIf/'I PE3YJIbTAT,

B XO0A€C O6cy)K,[[eHI/I}I 3a4aBaThb BOIIPOCEHI IO CYHICCTBY o6cy>1<z[aeM0171 TEMBEI, HpOGJ’IeMLI, pemaeMoﬁ
3aa4¥, BbICKA3bIBATb UACHU, HALICJICHHBIC HA IMOUCK PCIICHUA, COIMOCTABJIATH CBOU CYXKXJICHUA C



CYXJICHUSIMH JIPYTUX yYaCTHUKOB JIUAJIOTa, OOHAPYKMBATh pa3iMyhe W CXOJCTBO IMO3UIHH, B
KOPPEKTHOH opme (HGopMyIHpOoBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

IIPEICTABIATh PE3YIbTaThl PEIICHUS 3aJadyM, SKCIEPUMEHTa, MCCIEA0BaHUs, IIPOEKTa,
CaMOCTOSITEIILHO BBRIOMPATh (POpMAT BBICTYIUICHHS C YUETOM 3aa4 NMPE3CHTALMH U 0COOCHHOCTEH
ayJUTOPUU;

MTOHMMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHOW M MHIUBHUIyaIbHON paboThl IPU PELICHUN
y4eOHBIX MaTeMaTHYECKUX 3a71a4;

MIPUHUMATD L[€]1b COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOM padoThI,
pacnpenensate BHAbI paboOT, OOroBapuBaThCs, OOCYKIaThb INPOLECC M Pe3yibTaT paboThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

Y4acTBOBATH B IPYIIOBBIX (hopMax paboThI (00CYKIEHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI
U Jpyrue), BHIIOJIHATH CBOIO 4YacThb pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C JPYrUMU
YJIeHaMU KOMaH/bl, OLICHMBATh KAayeCTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepPcaibHbIe YueOHbIE 1eliCTBUA
Camoopranuszaums:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pellieHus 3ajayd (WM ero 4acTh), BbIOMpaTh
cnoco0 pemeHuss ¢ y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHH ¢ y4ETOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIN HHTEJVICKT:

BIIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpollecca W pe3yibTaTa pEHICHUS
MaTeMaTUYeCKOH 3a1auHu;

MPEABUICTh TPYTHOCTH, KOTOPBIE MOT'YT BO3HUKHYTD MIPH PEIICHUH 3a]]a491, BHOCUTH KOPPEKTHUBBI
B JIEATEJBHOCTH HAa OCHOBE HOBBIX OOCTOSTENLCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OIIEHUBATh COOTBETCTBHUE PE3YJIbTATA JACATEILHOCTH ITOCTABJICHHOM 1IN U YCIOBUSIM, OOBSICHATh
NPUYUHBI JTOCTHDKCHHUS WJIM HEIOCTMDKCHHS IIeJIM, HaxOJIWTh OIIMOKY, 1aBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 Kjacce OOy4yaromMiicss MOJYYUT CHEAYIOUINE MPEAMETHBIC
pE3yIbTaThI:

Yuciaa 1 BLIYUCIECHUSA

BLIHOJ’IHHTB, CoucCTasA YCTHBIC U IMHUCBMCHHBLIC HpI/IéMLI, apI/I(l)MeTI/I‘-IeCKI/Ie JENCTBUA C
pallnOHAJIbHBIMU YUCJIaMH.

HaxoauTe 3Ha4Y€HHS YHCIOBBIX BBIan(eHHﬁ, NPUMCHATDH pa3Hoo6pa3HLIe CIIOCOOBI U
HpI/IéMH BBIUHCIICHUS 3HA4YCHUH I[p06HBIX BBIpa)I(eHHﬁ, COZACPIKAIIUX OOBIKHOBEHHBIC H
ACCATUYHBIC ,[[pO6I/I.

[TepexoauTh OT OJHOM (OPMBI 3AIHMCH YHCEN K Ipyroi (mpeoOpa3oBHIBATh JECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B YAacTHOCTH B OECKOHEYHYIO
JECATUYHYIO JIPOOb).



CpaBHUBaTh U YIOPSA0UYMBATh PALIMOHAIIBHBIE YUCIIA.
Oxpyriarh yucna.

BbINONHATE NPUKUIKY U OLICHKY pe3yibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUN YMCIOBBIX
BBIPA)KCHUI. BBINOIHATE JEHCTBHS CO CTENEHSIMHU C HATypaJIbHbIMU IIOKA3aTEISIMH.

[IpuMeHATh NpU3HAKK JEIMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemrate npakTHKO-OPUEHTUPOBAHHBIE 33J1a4M, CBS3aHHBIE C OTHOLICHUEM BEJIUYMH,
MIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IIPOLIEHTAMM, HHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3a4a4
C y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHs

Hcnonb3oBath anredbpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOLecce
OCBOEHHS y4eOHOI0 MaTepuara.

HaXO)II/ITI) 3HAa4YCHUA 6YKBCHHI)IX BBIpa)KeHI/Iﬁ IIpH 3aaHHBIX 3HAYCHHUAX IIEPEMCHHBIX.

BoinonHATh MpeoOpa3oBaHus LIEJIOTO BBIPAXKEHUS B MHOTOWIEH MPUBEIEHUEM OJIOOHBIX
ClIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOrOYjeHa Ha MHOTOYJIEH,
MPUMEHSTH POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHWE MHOTOUYJICHOB HAa MHOXHUTENIHU C TMOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIero MHOXHUTEJs, TPYNIUPOBKU CIaraeMbiX, MpUMEHEHUs (GOopMys COKpaIEHHOTO

YMHOXCHUA.

HpI/IMeHﬂTb HpeO6pa3OBaHI/I$I MHOI'OYJICHOB [JIsI PCHICHUA Ppa3IMYHbIX 3agad u3
MaTeéMaTUKH, CMEXHBIX IIPEAMETOB, U3 peaHBHOﬁ IIPpAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW ¢ HATYpaJlbHBIMHU MOKAa3aTESIMH JJIsl IpeoOpazoBaHus
BBIPAKCHUM.

YpaBHeHus 1 HEPABEHCTBA

Pewmiare nuHeliHble ypaBHEHUs C OJHOM IMEPEMEHHOM, NMPUMEHsS MpPaBHIA MEpexoja OT
HCXOJIHOTO YpaBHEHHMS K paBHOCUIBLHOMY eMy. IIpoBepsTh, SBISIETCS JIM YHUCIO KOpPHEM
ypaBHEHHUSI.

[IpumensTh rpadudeckre METO bl PH PEIIEHUH JUHEHHBIX YPABHEHUN U UX CUCTEM.

HO,Z[6I/IpaTL MMPUMCEPHI ITap YUCCII, ABJIAOIINUXCA PCHICHUEM JIMHEMHOTr 0O YpaBHCHUSA C IBYMS
NNEpEMCHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduKk JIHMHEHHOrO YypaBHEHUS C JABYMS
NepeMEHHBIMH, MOJIb3YACh T'papUKOM, TPUBOIUTH IPUMEPHI PELICHNUS YPABHEHUSI.

Pemate cucteMbl JBYX JIMHEHHBIX YpaBHEHHMH C JBYyMs NMEPEMEHHBIMH, B TOM YHCIIE
rpaduuecKy.



CocTaBiaTh M peliaTh JIMHEHHOE YpPaBHEHME WM CUCTEMY JMHEHHBIX ypaBHEHHI IO
YCIIOBHMIO 3a/1a4d, HHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4d I10JIyYEHHBIH
pe3yibTar.

DyHKUUHA

N300paxkxaTh Ha KOOPAMHATHOW TPSAMOW TOYKH, COOTBETCTBYIOIIHME 33JaHHBIM
KOOpAMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3allMCHIBATH YHCIOBBIE IPOMEXYTKM Ha

IreOpanvdecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM I10 3aJaHHBIM KOOpAMHATAaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh C TOMOIIBIO QYHKIMHM N3BECTHBIE 3aBUCUMOCTH MEKTy BETMUMHAMU: CKOPOCTb,
BpeMsi, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOIUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.

Haxouts 3HaueHre (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpeaCTaBICHUS W aHadu3a WHPOpPMAIMU, WU3BJICKATh U
MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TpaUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOyuenus B 8 kiacce oOyyaromuiicss MOJIyYUT CHEAYIOUIME MPEAMETHBIE
pe3yibTaThl:

Yuciaa 1 BLIYUCTCHUA

Hcnons30Bath HayalnbHBIC TPEACTABICHHUS O MHOXECTBE JICHCTBUTEIBHBIX YUCET IS
CpaBHEHHUS, OKPYIJICHHS W BBIYUCICHUN, W300pakaTh JEWCTBUTENbHBIC YKCJIa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOMA.

[IpuMeHsTh HOHATHE ApU(PMETUUECKOTO KBaIPATHOTO KOPHS, HAXOUTh KBaIPATHBIC KOPHH,
WCIIOJNB3Ysl TPHU HEOOXOAMMOCTH KAJIBKYJSATOP, BBIMOJHATE MNPeoOpa3oBaHUs BbIPAKCHUH,

COACPpKAUX KBAAPATHBIC KOPHU, UCIIOJIb3YA CBOMCTBA KOpHeﬁ.

Hcnonp3oBath 3amucu OOJBIIUX M MaJIBIX YHUCET C TOMOIIBIO JECATHYHBIX JIpoOer u
crenenei yucia 10.

AnredOpanyeckue BbIpaKeHHsI

HpI/IMeHHTB INOHATHUC CTCIICHM C LCJIIBIM II0Ka3aTCJICM, BbIIIOJIHATH Hp606pa3OBaHI/I$I
BLIpa)KeHPIﬁ, CoACpIKaUX CTCIICHHU C LICJIBIM ITOKAa3aTCIICM.

BEINOIHATE TOXJIECTBEHHBIC Hp606p830BaHI/I$I PpadruOHAJIBHBIX Bpra)KeHI/Iﬁ Ha OCHOBC
IIpaBUJI JEeNCTBUI HaJ MHOTOYJICHAMH U anre6pa1/1qec1<I/IMH ,Z[pO6§IMI/I.

PacknanpiBaTh KBa,[[paTHBIﬁ TpéX‘IJ’I@H Ha MHOXUTCIIH.

HpI/IMCHHTB Hp606pa30BaHI/I}I BBIpa)KCHI/Iﬁ U pCHICHHUA pa3JIMYHBIX 3a/1a4 U3 MATCMATUKU,
CMCXKHBIX IPECIMETOB, U3 pCaJIBHOﬁ IIPaKTUKH.

YpaBHeHHUS U HEPABEHCTBA



Pewrars yMHeElHbIE, KBaJpaTHbIC YPAaBHEHUs M PALIMOHAJIBHBIE YPABHEHUS, CBOIALIUECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMs IIEPEMECHHBIMM.

[IpoBOoAUTH MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM YHCIIE C
pUMEHEHHEM IpapUuecKuX MpeICcTaBIeHIH (YyCTaHaBIMBaTh, UMEET JIM YPAaBHEHUE UM CUCTEMa
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

ITepexoauth OT CIOBECHOW (OPMYIMPOBKH 337aud K e€ anreOpandeckod MoOJeIu ¢
IIOMOIIIBIO COCTaBJICHHUsSI YPAaBHEHMS WM CUCTEMBl ypaBHEHMH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H IIOJIy4CHHBIA PE3YJIbTAT.

[IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUUISl CPABHEHUS, OLICHKHU, PEIIAaTh JMHEHHbIE

HEpaBEHCTBa C OJHON MEPEeMEHHOM M HUX CHCTEMBbI, JaBaThb TI'paUUECcKyl0 HLIIOCTPALUIO
MHO>KECTBA PELLIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHnMaTthe 1 UCTIONH30BATh (PYHKIIMOHATLHBIC TIOHITHS U S3BIK (TEPMUHBI, CAMBOJIMYECKUE
0003HaYCHMSI), OTIPEACTATh 3HaUCHUE (PYHKITUH 110 3HAYCHUIO apTyMEHTa, OMPE/IEsITh CBOMCTBA

byakmn o e€ rpaduxy.
Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y = kiIX, y = X2, Y = X3,y = |x|, y = VX, OnHCBIBaTh CBOICTBA YHCIOBOH (YHKIHH IO €&
rpaduky.

K xoniy oOydyeHus B 9 KJjacce oOydarOmMCS TOJYyYUT CIEAYIONME TPEeIMETHBIC
pe3yIbTaThl:

Yucia 1 BLIYUCTICHUSA
CpaBHHBATH U yIOPSAI0YUBATH PAIIMOHATBHBIC U UPPAIIMOHAIILHBIC YHCIIA.

BremoaHaTh apI/I(bMeTI/I‘IeCKI/Ie HCﬁCTBHH C pallMOHAJIbHBIMH YHCJIaMH, COUYCTasA YCTHBIC H
IIMCHbMCHHBIC HpI/IéMBI, BBITIOJIHATD BBIYUCIICHUA C UPPALMOHAJIbHBIMHA YU CJIAMU.

Haxogutes 3HaueHus CTEIIEHEH ¢ OCJIbIMHA IIOKA3aTCIIsIMU 1 KOpHeﬁ, BBIYUCJIATHh 3HAUYCHUA
YHCJIOBBIX Bpra)KeHHﬁ.

OKI)YFJ'IHTL JIeCTBUTEIIbHbBIC qucya, BBIINOJIHATL IIPUKUAKY pPE3yJibTaTa BbI‘IHCJ'IGHPIﬁ,
OLCHKY YHCJIOBBIX BBIpa)I(eHI/Iﬁ.

YpaBHeHUS U HEPABEHCTBA

Pemarts nmunHeliHbIe U KBaApATHBIC YPABHCHUS, YPABHCHH A, CBOAAIINUCCA K HUM, HpOCTGﬁH.IHC
I[pO6HO-paI_II/IOHaJ'ILHLIC YpaBHCHUH.

Pemate cucremsl ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMA HNCPECMCHHBIMU U CUCTEMBI JIBYX
ypaBHeHPIﬁ, B KOTOPLIX OJTHO YPABHCHUC HEC ABJISACTCA JIMHEH HBIM.

Pemate TEKCTOBBIE 3aJadu aJ'II‘C6paI/I‘-ICCI(I/IM CII0COOOM ¢ IIOMOIIBKO COCTAaBJICHUA
YpaBHCHHUA UJIU CUCTEMEI IBYX ypaBHeHI/Iﬁ C ABYMs NIEPCMECHHBIMHU.



[IpoBOoaUTH MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM YHCIIE C
pUMEHEHHEM Tpa@UUuecKX MpeICTaBIeHUH (YCTaHABINBATh, UMEET JIM YPaBHEHHE WIIM CHCTEMA
YPaBHEHUH pELEHUs], €CJIU UMEET, TO CKOJIBKO, U ITPOUEe).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh peEIICHHE
HEpAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemrate cucteMbl IMHEWMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIONIME KBAIPATHOE
HEPaBEHCTBO, M300paKaTh pEIICHUE CHUCTEMbl HEPAaBEHCTB HA YUCJIOBOW MPSMOM, 3aMMCHIBAThH
pelIeHNE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MIPH PEIICHUH PA3TMYHBIX 3a1a4.

LORIN700

PacnioznaBath (pyHKIIMM M3ydeHHBIX BUIOB. [loka3pIBaTh CXeMaTHUYECKH PACIOJIOKEHNE Ha
KOOPAMHATHOU IIJIOCKOCTH rpaduKoB byHKIUI

puma: Y =kx, y=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx,y= |x|, B

3aBUCHUMOCTH OT 3Ha4eHHH K03((HULIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIUIA.

Crpoutb U m300paxkaTb cXxeMaTHYeCcKd IpaduKku KBaJApaTUUHBIX (DYHKIUI, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

Pacnio3naBath KBaipaTHYHYO (YYHKIHIO TIO (OPMYIIe, TPHBOJUTE IPUMEPHI KBAAPATUIHBIX
GyHKIMNA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

YucaoBble MOCIEI0BATEILHOCTH U nmporpeccun

Pacrnio3HaBate apuMeTHYECKYI0 U T€OMETPHUYECKYIO TPOTPECCHUU TPH Pa3HBIX CHocobax
3aJJaHUS.

BbInoyHATE BBIYMCICHHUS C HCMOJb30BaHHEM (GOpMYNT Nn-ro ujaeHa apupMeTHUYecKOd u
reOMEeTPUUECKOM MPOTrpeCcCHii, CyMMBI IEPBBIX N YJICHOB.

I/I306pa}KaTb YJICHBI ITOCJIIEA0BATCIBbHOCTH TOYKAaMH Ha KOOpHHHaTHOfI IIJIOCKOCTH.
Pemars 3aJa4u, CBA3aHHbIC C YHMCJIOBBIMU IIOCJICAOBATCIIBHOCTAMHA, B TOM YHCJIC 3aJa4l M3

peallbHOM JKU3HHM (C UCTIOIb30BaHUEM KABKYISITOPA, HIU(PPOBBIX TEXHOJOTHUIA).
TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJNIACC
Ne | HauMeHoBaHUe KosinyecTBO 4yacoB JneKTpoHHbIe (IMPpPOBbIE)
n/m|| pa3/zies0B U TeM Bcero|KoHTpobHbIe| IpaKTiaeckie o6pasoBaTesIbHbIe PeCYpChl
IporpaMMbl
paboThl paboThl

1 |Yucnawu 25 1 0 [[BubanoTeka LLOK
BbIYMCJIEHMUSI. https://m.edsoo.ru/7f415b90]]
PanjpoHasibHbIE
yucaa

2 ||Anrebpauveckue| 27 1 0 [[BubaunoTeka JOK
BbIpaXKEHUS https://m.edsoo.ru/7f415b90]]



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

Ne | HauMeHOBaHue KosimyecTBO 4acoB JnekTpoHHbIe ([UPOBbIE)
n/m|| pa3/ieJioB U TeM Bcero|KonTponbrbie|lIpakTideckue 06pa3oBaTesIbHbIE PECYPChI
IpPOTPaMMbI
paboThI paboThI
3 ||YpaBHeHuda u 20 1 0 [[BubamoTeka LLOK
HepaBeHCTBA https://m.edsoo.ru/7f415b90]]
4 ||[KoopauHaThbl 1 24 1 0 [[BubaunoTeka [JOK
rpaduKu. https://m.edsoo.ru/7f415b90]]
dyHKIMU
5 |[loBTOpeHue 1 3 1 0 [[BubamoTeka LIOK
00606111eH1E https://m.edsoo.ru/7f415b90]]
‘ﬂoﬁaBI/ITb CTPOKY
OBIIEE 99 5
KOJIMYECTBO
YACOB I10
[TPOTPAMME
8 KJIACC
Ne || HaumeHoBaHUe KosinuectBo yacos JeKTpoHHbIe (LUPOBLIE)
n/ || pa3/iesioB U TeM Bcer || KoHTpo/bHbl || [pakTraecks o6pa3oBaTesIbHbIE PECYPChI
I IpPOTpaMMbI
0 e paboThl e paboThl
1 |Yucnawu 15 0 [[BubanoTeka LOK
BbIUMCJIEHUS. https://m.edsoo.ru/7f417af8]
KBaapaTHbie ]
KOpHHU
2 |Yucnawu 7 0 [[BubanoTeka LOK
BbIYMCJIEHUS. https://m.edsoo.ru/7f417af8]
CteneHsb ]
1eJIbIM
1oKasaTeseM
3 ||Anrebpanuecku | 5 1 0 [[BubanoTeka LLOK
€ BhIpaXKeHUS. https://m.edsoo.ru/7f417af8]
KBaapaTHbIi ]
TpéxyJjieH
4 |[Anrebpauyecku || 15 1 0 [[BubanoTeka LLOK
€ BbIpaXKeHUS. https://m.edsoo.ru/7f417af8]
Anrebpanyecka ]
s1 1po6b
5 |[YpaBHeHuUs U 15 1 0 [[BubanoTeka JOK
HepaBeHCTBa. https://m.edsoo.ru/7f417af8]
KBaapaTHbie ]
ypaBHEHHUsI
6 |YpaBHeHUA U 13 0 0 [[BubanoTeka JOK
HepaBeHCTBa. https://m.edsoo.ru/7f417af8]
Cuctembl ]
ypaBHEHUU



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Ne || HaumeHoBaHue KosimyecTBO 4acoB JnekTpoHHbIe ([UPOBbIE)
n/ || pa3gesioB U TEM Bcer || KoHTpo.bHb1 || [paKTHYecKH o6pas3oBaTesbHbIE PECYPChI
I IpPOTPaMMbI

0 e paboThl e paboThl

7 |[YpaBHeHUS U 12 1 0 [[BubaunoTeka [JOK
HEpPaBEHCTBA. https://m.edsoo.ru/7f417af8]
HepaBeHcTBa ]

8 | ®PyHkium. 5 |0 0 [[BubaunoTeka [JOK
OcHOBHbIE https://m.edsoo.ru/7f417af8]
MOHSATUS ]

9 || ®dyHKUUM. 9 |0 0 [[BubamoTeka LLOK
YucsoBble https://m.edsoo.ru/7f417af8]
$yHKIMH ]

10 |[loBTOpEHUE U 6 1 0 [[BubamoTeka LLOK
o6061IeHue https://m.edsoo.ru/7f417af8]

]

‘ﬂ06aBI/ITb CTPOKY

OBIIEE 102 5 0

KOJIMYECTBO

YACOB II0

[TPOTPAMME

9 KJIACC
Ne | HaumeHoBaHHEe KosinyecTBO YyacoB JsiekTpoHHbIEe (U POBbIE)
n/| paszaenoBUd TeM Beer |[KoHTpotbHbI|[IpakTHYecKH 06pa3oBaTesIbHbIE PECYPChI
I MporpaMMbl e paboThl e paboThl

1 |Yucnawu 0 0 [[BubanoTeka LOK
BbIYH CJIEHHUSI. https://m.edsoo.ru/7f419d0
JleicTBUTE/IbHbIE 8]]
yucaa

2 |YpaBHeHHuA U 14 1 0 [[BubanoTeka LLOK
HepaBeHCTBa. https://m.edsoo.ru/7f419d0
YpaBHeHuUs C 0OAHOM 8]1]
nepeMeHHOH

3 ||YpaBHeHud u 14 1 0 [[BubaunoTeka HOK
HepaBeHCTBa. https://m.edsoo.ru/7f419d0
Cucrembl 8]1]
ypaBHEHU U

4 ||YpaBHeHHUSA U 16 1 0 [[BubaunoTeka JOK
HepaBeHCTBa. https://m.edsoo.ru/7f419d0
HepaBeHcTBa 8]1]

5 || ®yHkuuu 16 1 0 [[BubanoTeka LLOK

https://m.edsoo.ru/7f419d0
8]]

6 |YucuoBble 15 1 0 [[BubaunoTeka JOK
[10CJIeJOBATEJbHOC https://m.edsoo.ru/7f419d0
™ 8]]



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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Ne || HaumeHoBaHue KosimyecTBO 4acoB JnekTpoHHbIe (UPOBbIE)
n/|| paszaesoBU TeEM Bcer [KoHTpobHbI|[[pakTHYecKy o6pas3oBaTesIbHbIE PECYPChI
I porpaMMbl 0 e paboThl e paboThl
7 |[[loBTOpEHHUE, 18 1 0 [[BubaunoTeka [JOK
060011eHHE, https://m.edsoo.ru/7f419d0
cucTeMaTH3alus 8]]
3HaHUM
‘ﬂ06aBI/ITb CTPOKY
OBIIEE KOJIMYECTBO || 102 6 0
YACOB IO
[TPOTPAMME



https://m.edsoo.ru/7f419d08
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