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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABISETCS OJHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE APYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOaUMO ISl
MPOAOJDKEHUsI 00pa30BaHUs U B MMOBCEAHEBHON KU3HU. Pa3BuTHE y 00yUarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOXKICHUH M CYIIHOCTH anre0pamdecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOM SBJIEHUM U MPOIIECCOB
B TpUpOAEC U OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIUICHHUS, HEOOXOAMUMBIX JIJISl aIalTalliil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3yuenue anreOpsl obOecrnieuMBaeT pa3BUTUE YMEHUS HaOIIOAATh,
CpaBHHBaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JICHCTBUSL W BBIBOJIBI,
dopmynupoBaTh yTBepxKAcHUI. OCBOECHHE Kypca anreOpbl o0ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCsl: OHHM HCIONB3YIOT JeAYKTUBHBIE |
MHIYKTUBHBIC PaCCyKICHHs, 0000IICHIEe W KOHKPETHU3alNi0, abCcTparupoBaHue u
aHamoruto.  OOydeHume  anreOpe  mpenmoyiaraeT  3HAYMTEIBHBIA  00BEM
CaMOCTOSITEJIbHOM ~ J1€ATENbHOCTH OOYy4YaloOIIUXCs, MOITOMY CaMOCTOSITEIBHOE
peleHue 3a1a4 ABJSeTCs peanu3aluei JesTeIbHOCTHOrO MPUHIUIA 00ydeHHsL.

B crpykrype mnporpammbl yueOHOro Kypca «Anredpa» i OCHOBHOTO
o0miero oOpa3oBaHHUs OCHOBHOE MECTO 3aHMMAIOT COZEpPKAaTeIbHO-METOINYECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJreOpandeckue BhIPAKEHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxaas U3 3THUX coAepKaTeIbHO-METOIUYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJCIHCTBYS €
ApPyTUMHU €ro JHUHUAMU. B Xoje wu3ydeHus ydeOHOro Kypca OO0y4aromiuMcs
HPUXOJUTCS JIOTUUECKU PacCyXAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B cBsi3u ¢ aTuM B mporpaMMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYeCKOro 00pa30BaHUS M CIIOCOOCTBYIOIIHE OBJIAJCHUIO 00YUYaIOIIMMHUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHueckoro s3bika. ConepkaTelbHOM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOTro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne nuHMM «Yucia W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJIbHEHIIIET0 W3YYCHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYaroIIHUXCs
JIOTUYECKOT0 MBIIUIECHUS, (JOPMUPOBAHUIO YMEHUS TOJIB30BATHCS alTOPUTMAMHU, a
TaKXke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHS O YMCIIE HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHO C PAIMOHAIBHBIMH M UPPALMOHATBHBIMU YHCIaMH, (HOPMHUPOBAHUEM



MPEACTABICHUA O JCHCTBUTEIBHOM YHCIJE. 3aBEPIICHHE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpeIHeEMY 0011eMy 00pa30BaHUIO.

Conepxanue IByX areOpandecKux JUHUM — « AITeOpanvecKue BhIPasKCHUSI»
U «YpaBHEHHS W HEPAaBEHCTBa» CIIOCOOCTBYET (DOPMUPOBAHUIO Y OOYUAIOIIUXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTro i PEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEIMETOB H MPaKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001ero oOpa3oBaHMsl y4eOHBIM MaTepuaq TpYIIUPYETCS BOKPYT
palMOHANBHBIX BBIpaXEHUH. Anredpa JeMOHCTpUPYET 3HAYCHHE MAaTEMaTHKU Kak
A3bIKa JUUISI TIOCTPOSHUS MATEeMAaTHYECKUX MOJeNIel, OMHCaHWs MPOIECCOB H
SABIICHUI peanbHOro Mupa. B 3amaum oOyueHus anrebpe BXOASAT TaKXKe
JalbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJII OCBOEHHS Kypca HWH(GOPMATUKH, M OBJIAJICHUE HaBBIKAMH
JIeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTRY.

Conepxxanne QyHKIIMOHATBHO-TPAPUIESCKON JIMHUU HAIIEICHO Ha TOTYYCHHE
00yJaronMMHCs 3HaHUKA O (QYHKIUAX KaK BaKHEHUIEH MaTeMaTHYeCKOW MOJEIH
JUTS. OTIMCAHUS M UCCIIEIOBaHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUU B TIPUPOJIC
u obmecTtBe. M3ydyeHne marepuana CrocOOCTBYET Pa3BUTHIO Y OOYyYarOMIMXCS
YMEHHS UCTIOJIH30BaTh Pa3IMYHbIe BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (HOpMHUpPOBAHUE
IpEeJICTaBIEHUI O POJIM MaTEMAaTUKH B Pa3BUTUU IIUBUIU3ALNH U KYIbTYPHI.

CornacHo yueOHOMY IUIaHy B /-9 Kilaccax wu3ydaeTcsl Y4eOHBI Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIIEAYIOUIME OCHOBHBIE Pa3/elibl COJEpIKAHUS:
«Yucrna © BBIUKUCICHUSA», «ANreOpanyecKkre BBIPAXKEHUSN», «YPaBHEHHS U
HEpaBeHCTBa», «DYHKITUN.

Ha u3yuenue yuebHoro xypca «Anredpa» oroautcss 306 gacoB: B 7 Kiacce
— 102 gaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 waca B Heznemo), B 9
kiacce — 102 gaca (3 yaca B He/1elI0).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Yuciia v BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0]l OT OAHOW (POPMBI 3amKCH
npobeit k apyroil. IloHAaTHEe panMOHAIBHOIO 4YHCJA, 3alucCh, CpPaBHEHHE,
yIOPSIOYUBAHUE  PAIlMOHAIBHBIX 4uCeNl. ApudMeTHYeCKHe JCHCTBUA C
palMoOHaNIBHBIMK YuciIaMu. PemeHue 3agay U3 peaibHOM MPAKTUKA HA YacTH, Ha
TpoOHu.

CreneHb C HaTypaJdbHBIM TIOKa3aTeJleM: ONpEAeNICHHe, MpeoOpa3oBaHUe
BBIPOKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh O0JbIINX uncel. [IporenTsl, 3anuch
MPOIICHTOB B BHUjE ApOOU U JpoOu B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIIEHTHI, PEILICHUE 3a/1a4 U3 PEAIbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, PA3J0KEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4uclie TpsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AsireOpanyecKkue BbIpPasKeHUsA

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C MEpEeMEHHOU. JomycTumble
3HA4YEHUS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEXK/1y BEJIMUNHAMU B BUJIE
dopmyinbl. Beraucnenus o popmynam. [lpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa NPeoOpa3oBaHUs CYMM W
IPOU3BEICHH, MTPaBUiIa PACKPHITUSI CKOOOK M MPUBEICHUS MOT00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM MTOKA3aTEIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOrowieHa. ClioKeHue, BhIYUTaHUE,
YMHOXEHUE MHOTOWIEHOB. P@OpMyJbl COKpPAIIEHHOTO YMHOXKEHMS: KBaJpaT
CyMMBbl M KBagpaT pa3zHocTu. Dopmylia pa3HOCTH KBaApaToB. PasnoxeHue
MHOTOWIEHOB HA MHOXHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWSA, IMpaBUiia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOIO
YpaBHEHHUSI, pEIICHHE JIMHEHUHBIX ypaBHeHHI. CocTaBleHHE YpaBHEHUH IO
YCJIOBHIO 33Jaun. PenieHne TeEKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk. CucrteMa IByX
JIMHEMHBIX ypPaBHEHUW C JBYMS NEPEMEHHBIMU. PemieHwe cucTeM ypaBHEHUU
crocoOoM MOACTaHOBKHU. [Ipumepsl pemieHus TEKCTOBBIX 3alad € TMOMOIIbIO
CHCTEM YpABHECHUM.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YucioBsle TpOMeXYTKU. PaccTossHue Mmexny
JIBYMsI TOUKaMU KOOPAUHATHOM MPAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPJAMHATHOH 1uiockocTu. [Ipumepsl rpadukoB, 3aaaHHbIX (HOpPMYTaMu.
Urenne rpadukoB peanbHbix 3aBucuMmocTeil. Ilonstue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. JIuneninas gyukuus, e€ rpaduk. ['paduk Gynkumu
y = |X|. I'padmueckoe peiieHre TUHEWHBIX YPaBHCHHUH M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYHCICHUS

KBampatHeiii kopeHb u3 uyucina. [loHarue 00 wuppanvoHAILHOM YHCIIE.
JlecaTuunble TPUOIMKEHUS] UppallMOHANIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPeoOpPa30BaHUIO YHCIIOBBIX BBIPAXKEHUN
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

Crenens ¢ 1enbIM nokaszaTeneM U e€ cporictBa. CTaHIapTHas 3alKCh YUACIIA.

AJiredpanyecKne BbIpasKeHU s

KBanpatuelii  TpEXuiieH, pas3loKeHUE KBAJAPATHOIO TpEXWIEHAa  Ha
MHOHUTEIH.

Anrebpanueckass 1poOb. OCHOBHOE CBOWCTBO alreOpanueckod IpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHME, [I€JICHUE aireOpanyeckux ApooOeil.
PanronanbHble BRIpOXKEHHS U UX TIPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampaTtHoe ypaBHeHue, ¢opmyla KOpHEH KBaJpaTHOTO YpPaBHCHHS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JUHEHHBIM U KBaJAPaTHBIM.
[IpocTeiimme qpoOHO-paMOHATBHBIC YPAaBHEHHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPaBHEHUM C JByMs IlepeMeHHbIMH. [IpuMepsl penieHuss CHUCTEM
HEJIMHENHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 337124 areOpandeckKuM CIIocoOOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOMacTy ONpeAeNeHns W MHOXKECTBO 3HaueHUH
¢dynkiuu. CriocoObl 3amanus QyHKITHAA.

I'padux pyaxumm. Urenue cBoiicTB Ppynkiuu mo e€ rpaduxy. [Ipumeps
rpauKOB PyHKIIHM, OTpakalolUX pealbHbIE IPOLIECCHI.



OyHKIMK, OMUCHIBAIONIME MPSAMYK W OOpaTHYH NpPOMOPIHOHATIBHBIE
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pellIeHnE YPABHEHUM U CUCTEM YPAaBHECHUM.

9 KJIACC

Yuciia v BbIYUCICHUS

PanmionanbHbie uncna, UppalMoOHAIBHBIC YKCIa, KOHEUHbIE U OCCKOHEUHBIE
JeCATUYHBIE APoOU. MHOXKECTBO JNEUCTBUTEIBHBIX UKCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICCTBUTEIBHBIX YACEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apu@MeThyecKue JeUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMH.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO MHUpa, JIUTEIHHOCTh IMPOIECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh MpuOInxkeHus. OKpyrieHue
yuces. [Ipukuika v olleHKa pe3yibTaTOB BHIYMCIICHUIA.

YpaBHeHUs U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOISAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISAIIUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3I0oKEHUEM Ha MHOKUTENH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero Tpaduk. PemieHue cuctem aByx
JIMHEWHBIX YPAaBHEHHUM C ABYMs IIEPEMEHHBIMU. PellieHne cucTteM ABYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. ['paduueckas
UHTEpIpPETALUs CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 33/1a4 anreOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTanvs HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

DyHKIUN

KBagpatnunas ¢ynakmus, e€ rpaduk u cpoiictBa. [lapabona, kKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MAPaOOJTBI.

Ipaduxu Gynxmmit: Y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| i ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U IIPOTrPEeCCUM



[lonsiTHe YHUCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATCIIBHOCTU
PEKYppPEHTHOH popMynoi u Gopmysoil N-ro wieHa.

Apudpmernyeckas U reomerpuueckas nporpeccur. PopMynbl N-ro YiieHa
apu(PpMETUIECKON U T€OMETPUYECKON MPOTrPECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300pakeHre WIEHOB apU(PMETUYECKOH M TIE€OMETPUUYECKON Mporpeccui
TOYKAMHU HAa KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIIMAIBHBIN POCT.
Ci1oHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUSA MPOTpaMMbl  y4yeOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) naTpuOTHYECKOE BOCTIUTAHME:

OpOsIBIIGHHEM HMHTEpeca K TMPOLUIOMY M  HAcTOALIEMY POCCHUHUCKOU
MaTeMaTHK{, I1[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHYeCKOW WIIKOJbI, K HMCIOJIb30BAHUIO 3TUX
JTOCTH)KEHUH B IPYTUX HAyKaX U MPUKIATHBIX chepax;

2) rpaIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEHN TpaXkJIaHUHA U PEaU3alluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYP TpakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYXKACHUIO 3TUUECKUX MPOOIIeM, CBA3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTMIKEHHII HayKH, OCO3HAHHUEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOM HAa AaKTUBHOE YYacTME€ B PpELICHUH TMPAKTUUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUH BCEH JKM3HMU I YCHENTHON mpodecCHoHaIbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM H
MOCTPOCHHEM MHANBUIYATBHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY U  3CTETHMUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUH, PACCYX IACHUH, YMEHHIO BHJIEThH
MaTeMaTU4YeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT O TO3HAHMS

OpUEHTAllMEd B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJIbI U
oOmecTBa, MOHMMAaHMEM MAaTEMaTHYeCKOW HAyKu Kak cdepbl YeloBeYeCKOu
NEeATENIbHOCTH, ATAloOB €€ Pa3BUTHS W 3HAYMMOCTH JJIS PAa3BUTHUSI LUBUIM3ALIUU,
OBJIQJICHUEM SI3bIKOM MaTeMaTHUKU M MAaTE€MaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTCHIIUMU HABBIKAMH UCCJIEA0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢u3myeckoe BocnuTaHHe, (OPMHPOBAHHE KYJIbTYPbl 30POBbA H
IMOIMOHATBLHOT0 0JIAT OOy M

TOTOBHOCTBHIO TPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEpecax CBOETO
3I0pOBbs, BEIEHHUA  3J0pOBOro  oOpa3a JKM3HM  (340pOBOE  IHTAHHE,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUM UM OTIbIXa, peryysipHas duznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3KOJIOTHYeCKOe BOCTIUTAHME:

OpUEHTAIIMEH HA TPUMEHECHHE MAaTeMaTUYECKUX 3HAHWM JJIs pelIeHUs 3a/1a4
B 00JIaCTU COXPAHHOCTH OKPYKaIOIIeH Cpeabl, TJIAaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUI JJIsI OKpYXKaroled cpejbl, OCO3ZHaAaHUEM
100aJIBbHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTel UX PEeIICHUS;

8) amanTamusi K U3MEHSIOIIUMCSI YCJIOBHSIM CONMAJIBLHON M NMPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEONPEICIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO JAEATeIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCA Yy JPYTUX JIOJICH, MpuoOpeTaTh B COBMECTHOW JESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OIbBITA JPYTHUX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE
(bopMynHpoOBaTH UJIEU, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYallMiOo, BOCIHPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMIA KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble DPEIICHUs U JACUCTBUS, (OPMYNHpPOBATH W OLIEHUBATh PUCKH U
NOCIIEICTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJoruuecKkne JeMCTBUS:

e BBISIBIITH U XapaKTEPHU30BATh CYIICCTBEHHBIE MTPU3HAKH MAaTEMATUYECCKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHIMH, (OPMYIUPOBATH
ONpEJICJICHUs]  MOHSATHH, YCTAHABIWBATH  CYIICCTBEHHBIM  MPU3HAK
KJIacCH(pUKAIIUK, OCHOBAHUSA JUIi OOOOINEHHWS W CPAaBHCHUS, KPUTCPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCHpHHUMATH, (OPMYIHpPOBATh W NPEOOPA3OBBIBATh  CYXKICHHUS:
YTBEPJAUTEIbHBIE W OTpHUILIATEIbHBIC, €IMHWUYHBIC, YaCTHBICE U OOIIHUe,
YCJIOBHBIE;



BBISBJISITh ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTUBOpeUrss B (aKTax, HaHHBIX, HAOIIOJEHUAX M YTBEPXKICHUSAX,
npeajiaraTb ~ KpUTEpUM  JUJIL  BBISBJICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTHUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIOUEHUHN IO aHAJIOTUH;
pa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpPAWBATH APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpaTh croco0 pemieHus ydyeOHOW 3aJayM (CpaBHUBATh HECKOJIBKO
BapMaHTOB pelIeHUs, BbBIOMpaTh HauOosee MOAXOAAIIMN ¢ y4€ToM
CaMOCTOSATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKe AeHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK WCCIICIOBATEILCKUIA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTh BOMPOCHI, (UKCHPYIOUIHE MPOTHBOpEUne, MpodiemMy,
CaMOCTOSTCJILHO YCTAHABIIMBaTh MCKOMOE M JIaHHOE, (OPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBATh CBOKO TIO3UITUIO, MHCHHUE;

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIH
OKCIIEPUMEHT,  HEOOJBIIIOE  HCCIIECNOBAaHUE IO YCTaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNTLHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJBI IO pE3yJIbTaTam
NPOBEACHHOTO HAOJIFOJICHUS, WCCIICIOBaHUS, OIEHWBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJAOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIpOIlecca, a TaKKE BBIIBUTATH
IPE/IIIONI0KEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTH WH(pOpMaIuu, IaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh WU WHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (HOPM MpE/ICTABICHUS;

BbIOMpaTh (QopMy TpeAcTaBieHHS HWH(DOpMAMM ©W WLIIOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, JIuarpaMMam#, HWHOW Tpadukol U uX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTH WH(MOpPMAIUU 1O KPUTEPUAM, MPEIIOKECHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂi



BOCIIpUHHMATh ©  (OPMYIUPOBATh CYXACHUS B COOTBETCTBUU C
YCIOBUSMH | TICJIIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHUS II0
X0y peIIeHUS 3a/1a4i, KOMMEHTHUPOBATH MOJIYICHHBIN PE3yJIbTAT;

B X0JIe 0OCYXXICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
IPOOJIEMBI, pelacMou 3a/1auM, BEICKAa3bIBaTh MJICH, HAIICIICHHBIC HA MTOUCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYXXKUBATh Pa3IMdUe W CXOJCTBO ITO3HMIIMH, B
KOppeKTHOU hopme hOpMyITHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,
NPEJICTaBIATh  pE3yJbTaThl  PEIICHHWS  3aJadd,  OKCICPHUMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CaMOCTOSITCIIBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YIETOM 3a/1a4 IPE3EHTAIIMUA U OCOOCHHOCTEH ayIUTOPHH;
NOHMMAaTh HM  HWCIOJb30BAaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHAUBUAYATLHONH pabOThl TMPH PEHICHWH YYeOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOW JEATEIBbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, paclpeaesiaTh BHUALI paldOT, JOTOBapHUBATHCS,
o0CyXJ1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000IIAaTh MHECHUS HECKOIBKHUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padboTel (0OcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBI€ IITYpPMBI W JAPYTHE), BBIIOJHATH CBOIO YaCTh
paboThl M KOOPJIUHUPOBATH CBOM JACHCTBUS C IPYTUMU YICHAMH KOMaH/bI,
OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIMH MPOAYKT TO KPUTEPHUSIM,
c(hOpMyYIMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHUSI.

PerynsiTuBHbIe YHMBepcAJbHbIE YueOHbIe JeiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUss C y4ETOM HMEIOIIHUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ yI€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIEKT:

BJIQJ€Th CIMOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJS TMporecca |
pe3yJibTaTa pEeIeHUsI MATEMAaTUYECKOW 3a/1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IpPH PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, HAMICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU IMOCTABICHHOM LEIU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JTOCTUKEHUSI WIM HEJAOCTHKECHUS 1IEJIH,
HaxOJIUTh OLIMOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 7 KJjacce OOydYarONIMICA MOIYYUT CIEAYIOIINE
MpEAMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYUCJICHUS

BoinonHsATh, coueras YCTHbIE U NMHChbMEHHBIC MNPUEMBI, apuPpMeTUYECKUE
JENUCTBUS C PAITMOHAIBLHBIMU YUCIIAMHU.

HaxonuTh 3Ha4YeHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuth OT OHOM (OPMBI 3amUCU YUCEN K Jpyroi (mpeodpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCSATUYHYIO, B
YaCTHOCTHU B 0€CKOHEUYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYMBATH PAllMOHAIBHBIC YHCTIA.

OKpyriTh yucna.

BBIMOTHATh TPUKUJIIKY U OIIEHKY Pe3yiibTaTa BBIUUCICHHM, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIpaXEHUU. BBIMOMHATE ACHUCTBUS CO CTENEHSAMU C HATYpaJbHBIMU
MOKa3aTeIISIMHU.

[IpuMeHATP  OpPU3HAKKM  JACIMMOCTH, pA3JIOKEHHE HAa  MHOXKUTEIU
HATypAJIbHBIX YHCEI.

Pemiath mpakTHKO-OPUEHTHUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPLUUOHAIBHOCTHIO BEJIIMYHMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabpTaThl pelIEHUs 3aJa4 ¢ YYETOM OTpPaHUYEHUN, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandecKkyro TEPMUHOJOTHIO M CUMBOJHUKY, MPUMEHSTH
e€ B mpoliecce OCBOCHHsI y4eOHOT0 MaTrepuaa.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPDOKEHHH MpPH 3aJlaHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

Beimonuats  mpeoOpa3oBaHMsl  [EJIOTO  BBIPAKEHHST B~ MHOTOWICH
MPUBEACHUEM TIOJJOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOTOWIEH W MHOIO4WIeHa Ha
MHOTOWJICH, MPUMEHATH (DOPMYITBI KBaJpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcyiecTBasATh Pa3jI0KEHUE MHOTOWICHOB HA MHOMXUTEIHU C MOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEero MHOXUTENS, TPYNIUPOBKH  CJaraeMbIX,
npuMeHeHUsT (OPMYI COKPAIEHHOTO YMHOKCHHUS.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB ISl PELICHUs] Pa3IMYHbIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTEMEHENM C HATypaJlbHBIMM IIOKA3aTEIAMU IS
npeoOpa3oBaHUs BEIPAKCHUH.



YpaBHeHUsS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C ONHOU IEPEMEHHOM, NPUMEHSs IIpaBuia
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckue METObI IPU PELICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTes mnpuMepsl Map YUCEN, SABIAIONIMXCS PEHICHHUEM JUHEHHOTO
YPaBHEHHUS C IBYMs [I€PEMEHHBIMU.

Ctpoutrh B KOOPJAMHATHOM TIJIOCKOCTH TrpaduK JIMHEHHOro ypaBHEHHS C
JIBYMsI TEPEMEHHBIMHU, MOJB3YyACh TpadUKOM, TPHUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

PemaTh cucteMbl ABYX JIMHEWHBIX YpaBHEHUH C JIByMsl IEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocTaBisTh M peliaTh JHUHEWHOE YpPaBHEHHE WIM CHUCTEMY JIMHEHHBIX
YPAaBHEHHM 10 YCIOBHUIO 3aJauyd, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJTYYEHHBIA pe3ysbTar.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YHCIIOBBIE IPOMEKYTKH Ha
anredpanvyecKkoM si3bIKe.

OTMeuaTh B KOOPJAWHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJMHATAM,
CTpOUTh rpaduku TuHEUHBIX GyHKIUH. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3Hauenne QyHKIMK 110 3HAYEHUIO €€ apryMeHTa.

[Torumats rpaduueckuii croco0® TpeaACTaBICHUS W aHanMW3a WHOOpPMAaIHH,
U3BJIEKATh U UHTEPIPETHUPOBATH MH(GOPMAIUIO U3 TPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce oOydyalomUNCA TMOJTYYUT CIEAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYHUCICHUS

Hcnonp30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YHCeN JJIsl CPaBHEHUS, OKPYTJICHNS U BBIUMCICHHM, N300paxarh JAeiCTBUTEIbHbBIC
YUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[TpumensaTs TOHSATHE apU(METUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHH, HCIIONB3YS MPH HEOOXOTUMOCTH KaJbKYJSTOP, BBITIOIHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKAIIMX KBaJApaTHbIE KOPHHM, HCHOJIb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIBIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u crenenelt yucina 10.
AJaredpandeckue BbIpasKeHHSs
[IpuMeHAT, TOHATHE CTENEHH C IeJBIM  TI0Ka3aTejeM, BBITIOJIHATH
peoOpa3oBaHus BEIPAKECHHM, COJAEPIKANUX CTCIICHH C IEbIM ITOKA3aTEIIeM.
BBITIOJTHATE TOXACCTBEHHBIC TPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE TIPaBWJI ICUCTBHI HAJl MHOTOWICHAMH U aJITeOpandeCKUMH TPOOSMH.
PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUATEIIU.
[TpumeHsATs MpeoOpa3oBaHMs BEIPAXKCHUN JJI PEIICHUS Pa3IMYHbIX 3a7a9 U3
MaTEMaTUKH, CMEKHBIX MTPEJMETOB, U3 peaTbHOU MPAKTUKH.
YpaBHeHUs U HEPABEHCTBA
Pemates nuHEWHBIC, KBaJpaTHbIC YpPaBHEHUS W PAIlMOHAILHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMCHHBIMHU.
[TpoBOIUTE MpOCTEHIIINE UCCACAOBAHMS YPAaBHCHUN U CUCTEM ypaBHCHHH, B
TOM YHUCJIC ¢ IPUMCHEHUEM TpadUUECKUX NpPEICTaBIeHUH (YCTaHABIMBATh, UMEET
JU ypaBHCHUEC WM CHUCTEMa YPAaBHCHHUH pEIICHUS, €CIM MMEET, TO CKOJBbKO, U
npouee).
[TepexoauTh OT CIIOBECHOM (hOPMYITMPOBKH 3a1a4u K e€ ajnreopandecKkon
MOJIETd C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMBbl YypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.
[IpuMeHsATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB IS CpPaBHEHHUA, OICHKH,
peniaTh JTMHEWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOMN U WX CHUCTEMBbI, 1aBaTh
rpauyuecKky0 HWIUIIOCTPALIMI0 MHOXKECTBA PEIICHUHHEPABEHCTBA, CHUCTEMbI
HEPABEHCTB.
DOyHKUUHA
[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHAIBHBIC MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), OMPENEATh 3HAUCHHE (PYHKIIUU IO 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA QYHKIIUH 110 €€ rpaduKy.
Ctpoutsb rpaduku dIeMeHTapHBIX QYHKIIUN BUA:
y =kix, y =x2, y = x3,y = [x, y = VX, OIHCBHIBaTh CBOWCTBa UYHCIOBOIL
bynkimu o e€ rpaduky.
K xonmy oOyuenus B 9 KJjacce o0OydyalomUWCA TMOTYYUT CIEAYIONINE
MPEIMETHBIE PE3YJIbTATHI:
Yucua v BBIYHUCICHUS
CpaBHUBAaTh W YHOPSAJOYMBATH PAIMOHAIBHBIC W HPPAIMOHAIBHBIE YHCIA.
BeimonHaTs apudmMeTnueckne ASHCTBUS C pallMOHAIBHBIMUA YHCIIAMH,
couetass YCTHbIE W TIMChMEHHBIE TPUEMBI, BBITIOJHATh BBIYUCICHUS C
UPpaMOHATHFHBIMHA YHCIIAMHU.



Haxomute 3HaueHus CTeneHeW C LEeIbIMU [OKa3aTeasiMUd U KOPHEW,
BBIUUCIISATh 3HAUYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTe NEUCTBUTEIBHBIE 4YHCIIA, BBINOJHIATH MNPUKUIAKY peE3yJibTaTa
BBIUMCJIEHUM, OLIEHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHUsS U HEPABEHCTBA

Pemars nuHelHbIE M KBaJApaTHBIE YPAaBHEHUs, YPABHEHMS, CBOLAILIMECS K
HUM, POCTEHUIITNE JPOOHO-PAIIMOHATBHBIC YPABHEHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPaBHEHUH C JBYMs I[EPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHHUE HE SIBIISIETCS TUHEHHBIM.

Pemiath TekcToBble 3amauu  ajreOpandeckuM CIocoOOM C  TIOMOIIBIO
COCTABJICHUSI YPABHEHHUS WJIA CUCTEMBI JIByX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIIINE UCCIETOBAHNUS YPABHEHUU U CUCTEM YPaBHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpaUUecKuX MpeacTaBiIeHUl (YCTaHABIUBATH, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHECHUW PEIIECHMS, €CIIM UMEET, TO CKOJBKO, W
npouee).

Pemate nuHeliHBIE HEpPAaBEHCTBA, KBAJApPAaTHBIC HEPABEHCTBA, H300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM NPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemate  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCIIOBOU IPSIMOM, 3aIIMCBIBATh PELICHHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUUA

PacnioznaBath (yHKIMM W3Y4eHHBIX BHIIOB. [loKa3pIBaTh CXeMAaTHUECKH

pacIoioKeHHe Ha KOOPAWHATHOM IIOCKOCTH rpadukoB GyHKui Buma: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢, y=x3, y =Vx, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITUN.

Ctpouth M M300pakaTh CXEMaTUYECKU TpadUKU KBAAPATUYHBIX (DYHKIHH,
OIMMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKITNI O UX Tpaduxam.

PacnioznaBaTh kBajpaTUYHyO (QYHKIHIO TI0O opMylie, MPUBOJAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, GUZHKHU, TEOMETPHH.

YmncJi0BbIE MOCJIE0BATEIHHOCTH H IIPOrPecCUn

PacmoznaBaTh apu(pMETHUYECKYI0O W TEOMETPHUYECKYI0 TMPOTPECCHH TP
pa3HbIX crlocobax 3agaHusl.

BbIlonHATh  BBIYMCIAEHUS C HUCHOJb30BaHUEM (opMyln N-ro  ujieHa
apuPMETHIECKON ¥ TEOMETPUUECKON MPOTPECCHIT, CYMMBI TIEPBBIX N YICHOB.

N300paxaTh ujgeHbl MOCJIENOBATEIIBHOCTH TOYKAMU Ha KOOPJIUHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IIOCIICIOBATCIBHOCTSIMH, B TOM
YHCIIC 33aJ1a4U U3 PeaTbHOU KU3HU (C MUCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosn4vecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
Ne i/ Konrtpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 4 bubmmoreka [{OK
qyucna https://m.edsoo.ru/7f415b90
bu6morekxa [IOK
2 27 1 4
AJIrCOPAHICCKHE BIPAXCHIA https://m.edso0.ru/7f415b90
bu6morexa [IOK
3 YPaBHCHHS H HCPABCHCTBA 20 1 4 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1 4
OOPAMHATH 1 rpadpuKit. PyHKIIH https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
5 IT 0600 6 1 1
OBTOPEHHE 1 0BODILEHIE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YHACOB I10 ITPOTPAMME 102 5 17



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

8 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/n P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uwucna u Berancienus. KBaaparHeie KOpHU 15 0 3 httos://m.edsoo.ru/7f417af8
Yucna u BeraucieHns. CTENeHs ¢ [eJIbIM bubmmoreka [IOK
2 7 0 3
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 0 bubnnorexa [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 9 bubnnorexa [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 2 bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeHus v HepaBeHCTBA. CUCTEMBI 13 0 3 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHKIH. OCHOBHBIE IOHSTHS ° 0 1 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o Dynkumn. Hucnossie pyniuun o 0 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne n 0bobmene 0 1 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 17



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

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/n P Konrpoasubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeiuncieHus. JleicTBUTENbHBIE 9 0 3 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHHS C 14 1 5 bubnuorexa [JOK
OJHOM IEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus v HepaBeHCTBA. CHCTEMBI 14 1 1 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
bu6mmoreka [JOK
4 Y .H 16 1 2
paBHEHHS M HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 o 16 1 2
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucoBele MOCIEA0BATEILHOCTH 15 1 2 httos://m.edsoo.ru/7f419d08
[ToBTOpEeHUE, 0600IIEHNE, CUCTEMATHU3 AT bu6mmoreka [JOK
7 . 18 1 2
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 14



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Anre6pa, 7 xnacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u npyrue;
noa penakiuen TensikoBckoro C.A., AkunonepHoe o6miectBo «M31aTenbcTBO
«IIpocsewienue»

» AnreGpa, 8 kiacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u apyrue;
nox penakiuen TensikoBckoro C.A., AkiroHepHoe o61miectBo «3narenbcTBo
«IIpocsenieHue»

» Anre6pa, 9 kiacce/ MakapsrueB FO.H., Muniok H.I'., Hemikos K.W. u npyrue;
nox penakiuent TensikoBckoro C.A., AkuiroHepHoe o011ecTBo «3narenbeTBo

«HpOCBGHICHI/IG»

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJISA
Mertoaudeckoe nocoodue 7-9 kiacc - YMK «Anrebpa. 7 xknacey», «Anredpa. 8
Kiacey, «Anredpa. 9 kimace» 0. H. MakapsrueBa, H. I'. Munniok, K. U.

Hemkosa, C. b. CyBopoBoii noa peaakuueit C. A. TensikoBCKOTO.

NN PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
HOP AKnacc

VYuu py
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