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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAETCS OAHMM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJDKEeHUsI 00pa30BaHus U B TOBCETHEBHOM KU3HU. PazButne y oOyuaronmxcs
HAY4YHBIX TPEACTABICHUA O TPOUCXOXKICHUU € CYIIHOCTH anredpandecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAayKOU SBJICHUI U MPOILIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJACITUPOBAHUS B HAYyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl alalTallii B COBPEMEHHOM IH(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOMIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIILICHUS,
CHOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBUSI M BBIBOABI,
(dopmynupoBaTh yTBepAkKAeHUA. OCBOEHHE Kypca anredpbl 00eCieunBaeT pa3BUTHE
JIOTUYECKOI0 MBILIUICHUS OOYYaloIIUXCS: OHU HCHOJIB3YIOT JAEIyKTHBHBIE U
MHIYKTUBHBIE PacCyKIeHUsI, 0000IIeHNe U KOHKPETH3alUIo, a0CTparupoBaHue U
anajgoruro. OOyueHume  anreOpe  mpeAnojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH  O0YYaloIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aj1a4 SBJISETCS peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B ctpykTtype nporpammsl ydueOHOro Kypca «AinreOpa» Uisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJIEP)KAaTEIbHO-METOINYECKUE
auHuK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxaas Hu3 3TUX coAepKaTelbHO-METOIUYECKUX
JUHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
ApPYTUMHU €ro JWHUAMU. B Xome wu3ydeHuss y4yeOHOro Kypca OO0y4arouiumcs
MPUXOJUTCS JIOTHUECKH PACCYXAaTh, UCIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOTO Kypca «Anredpa» BKIIOUYCHBI

HCKOTOPBIC OCHOBBLI JIOTHUKH, IIPCACTABICHHBLIC BO BCCX OCHOBHBIX pa3aciiax



MaTeMaTU4eCKOro o0pa3oBaHUsl U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTtuyeckoro s3blka. ConepKareapHON U
CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» sBIsSETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanue JauHUM «Yuclia W BBIYKCICHUS» CIYXKUT OCHOBOM ISt
JanbHEHIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTUIO Y OOyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHHUIO TPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJISI TIOBCEITHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMS
CBSI3aHO C pAIMOHAIBHBIMM W HPPAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
Npe/ICTaBIEeHUH O JEHCTBUTEIBLHOM 4YHCJE. 3aBepIIeHHE OCBOCHUS YHCIIOBOM
JMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIo.

Conepxanue JBYX anreOpanidyecKkux JIMHUH —  «Ajrebpanueckue
BBIpQKEHUS» U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy
oOy4Jaromuxcs MaTeMaTHYeCcKoro ammapara, HeOOXOAMMOro i pelleHHs 3ajad
MaTEMaTUKH, CMEXHBIX NPEIMETOB W IPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha
ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y4YEOHBIH MaTepHasl TPYIIUPYETCS
BOKPYI pallMOHAIBHBIX BBIpAXKEHUH. Anrebpa JEMOHCTPUPYET 3HAUYCHHE
MaTEMaTUKA KaK S3bIKa JJIs TIOCTPOCHHSI MaTeMaTHUYeCKUX MOJeNeH, ONUCaHus
IPOIIECCOB U SIBIIGHUU peanbHOro mupa. B 3amaun oOyueHus anrebpe BXOIST
TaKKe JajbHEHIIee pa3BUTHE aJTOPUTMHYECKOTO MBIIIJICHUS, HEOOXOANMMOro, B
YaCTHOCTH, I OCBOCHHMSI Kypca HWHGOPMATHKH, W OBJIAJICHUE HABBIKAMH
JIeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUSI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Conepxxanvne  (QyHKIMOHATHHO-TPAUUYECKON  JIMHUM  HAIEJICHO  Ha
MOJIyYCHHE  OOydJaromuMHCS  3HAHUH O  (QyHKOMSIX Kak  BaKHEHIIeH
MaTeMaTUYeCKO MOJEeNu [JIsi ONWCAaHWS W UCCIENOBAaHUA Pa3HOOOPa3HBIX
MPOIECCOB U SBJICHUW B mpupojae U oOmecTBe. I3ydeHwe wMatepuana

CIOCOOCTBYET pPa3BUTUIO Yy OOYYAIOIIUXCS YMEHHSI MCHOJb30BaTh pPa3IuYHbIC



BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKA — CJIOBECHBIC, CHMBOJIHYECKHUE,
rpaduyueckre, BHOCHUT BKJaJ B (OPMUPOBAHHE TMPEACTABICHUNA O PpOJIH
MaTEeMaTHKH B PA3BUTUU IUBUIIN3AINHN U KYIbTYPBI.

CornacHo ydebHOMY IuUlaHy B 7-9 Kiaccax wusyyaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPHIH BKIIOYACT CIEAYIONIME OCHOBHBIC DPAa3leNbl COACPIKAHUSA:
«Yucna ¥ BBIYUCICHUN», «ANTreOpandecKkue BBIPAKCHHUS», «YPaBHEHHS WU
HepaBEeHCTBay», «DyHKIUNY.

Ha usyuenue yyebHoro kypca «Anredpa» orsoautcs 408 yacos: B 7 kitacce
— 136 yaca (4 gaca B Hemenmo), B 8 kimacce — 136 yaca (4 daca B Heneno), B 9

kiacce — 136 yaca (4 yaca B HeJIelHo).



COAEPXAHUE OBYUYEHUA

7 KIIACC

Yuciaa v BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE W JIECSTUUYHBIE, MEPEX0]] OT OJHON (QOopMbI 3amucu
npobeit k apyroi. I[loHsiTME panUMOHAIBHOIO YHCIA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMerudeckue JEHUCTBUS C
palMoHaIbHBIMU YKcliaMu. PelieHne 3amad u3 pealbHON MPAKTUKU HA YacTH, Ha
TpoOHu.

CreneHb C HaTypajdbHBIM IIOKa3aTeleM: OMpelesieHHe, MpeoOpa3oBaHUe
BBIPOKCHUH Ha OCHOBE OMPEJICIICHHMS, 3aITUCh OOJbINX uncell. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
IPOIICHTHI, pelIeHre 3a7a4 U3 peaTbHON MPAKTUKH.

[IpuMeHeHne TMPU3HAKOB JEIMMOCTH, pPAa3JIOKEHUE Ha MHOXKUTEIU
HATypPAJIbHBIX YHCEI.

PeanpHpie  3aBHCHMMOCTH, B TOM 4ucjle TpsmMas W oOparHas
IPOMOPIUOHATBLHOCTH.

AJire0panyvecKne BbIPasKeHH s

[IepeMeHHBIE, YMCITOBOE 3HAUYCHUE BBIPAKECHHUS C TIEpEMEHHOM. JlomycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUUYMHAMH B BUJIE
¢dbopmynbl. Beraucnenus o ¢popmynam. [IpeodbpasoBanme OYKBEHHBIX BHIPAKCHUH,
TOXKJIECTBEHHO paBHbIC BBIpAKEHUS, TMpaBWia MpeoOpa3oBaHUS CYMM W
MPOU3BEACHUH, MPaBHIIa PACKPBITUS CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKA3aTENIEM.

OnHouwneHnsl 1 MHOTOWIeHbl. CTeneHnb MHOrowieHa. CrioxkeHue, BBIUYUTaHUE,
YMHOXEHUE MHOrouJieHOB. DOopMylibl COKpPALIEHHOIO YMHOXEHHUS: KBaapar
CyMMBl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. Paznoxkenue

MHOI'O4JICHOB Ha MHOXXHTCIIN.



YpaBHEHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBHiia MpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUJIBHOCTDh YPABHEHUMU.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOPHEW JIMHENMHOIO
YPaBHEHHUs, pELICHWE JMHEWHbIX YypaBHeHUW. COCTaBIEHUE YpaBHEHUU IO
YCIIOBUIO 3a7a4yu. Pellienue TeKCTOBBIX 3a7a4 ¢ IIOMOILIBI YPaBHEHUN.

JIuneitHOe ypaBHEHUE C ABYMs NMEPEMEHHBIMU U ero rpadguk. Cucrtema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IIepeMEHHbIMHU. PelieHue cucrem ypaBHEHUU
crnoco0oM mojcTaHOBKHU. [lpuMepbl pemieHus TEKCTOBBIX 3aJad C IMOMOIBIO

CHUCTEM YPABHEHUM.

DOyHKUUH

Koopaunara touku Ha mnpsmoin. YucioBele mnpoMexyTku. PaccrosiHune
MEXIY ABYMSI TOUKAMU KOOPJAUHATHOM MPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu Ox u Oy. AGciucca u opauHaTa
TOYKH Ha KOOPJMHATHOM TUIOCKOCTH. [IpuMepsl rpadukoB, 3ajaHHBIX (hOPMYIIaMHu.
Utenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonartue dynkmuu. [padux

¢ynkiuu. CoiictBa dyHkuuid. Jluneitnas @yukmus, e€ rpadux. ['padux dynkunn

y = [X|. I'padmueckoe peiieHrne JIMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
yYpaBHEHUH.
8 KUIACC

Yucja 1 BLIYUCTIEHUS

KBagpatueiii kopenb u3 umcna. [loHarune 00 uppalnroOHATBLHOM YHCIIE.
JlecsTuuHble TPUOIMAKEHUS UPPAITMOHATBHBIX uncesl. CBOMCTBA apu(PMeTUIEeCKUX
KBaJPaTHBIX KOPHEH U UX NMPUMEHEHHUE K IMTPEe0Opa30BaHUIO YHUCIOBBIX BBRIPKCHUN
1 BBIYUCJICHUSIM. J|eCTBUTEIbHBIC YUCIA.

CreneHb C 1enbIM MoKa3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YKCIA.



AJredpanyeckue BbIpaKeHHA

KBagpaTHplii TpEXuineH, pas3ioKEHHE KBAAPATHOIO TpEXWIeHAa Ha
MHO>KHUTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO alreOpanyeckoi Apoowu.
CnoxeHue, BbIYMTAHUE, YMHOXKEHUE, [IeJICHHE aireOpandeckux JpooOeil.

PanrionanbHbie BRIpAXKEHUS U UX TIPeoOpa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanmpatHoe ypaBHeHHe, QopMmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
Teopema Buera. Pelienue ypaBHEHUM, CBOIAAIIMXCS K JIMHEHHBIM U KBaJpaTHBIM.
[Ipocreiimue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHIpeTavs YpaBHEHUHN C IBYMsI IEPEMEHHBIMU M CUCTEM
JIMHEMHBIX ypaBHEHUW C JAByMsA NEpEeMEHHbIMU. [IpuMepbl penieHus: CcucTeM
HEJIMHEWHBIX YPABHEHHUH C IByMsI TIEPEMECHHBIMH.

Perrenrie TeKCTOBBIX 3aj1a4 aNreOpandecKuM CrocoOoM.

YuciioBele HEPABEHCTBA U MX CBOMCTBA. HepaBEeHCTBO € OHOM NTEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.

CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMN

[Tonstue dynknuun. OO6macTh ompeneNneHus W MHOXECTBO 3HAUYCHUU
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padux Pynkmuu. YUrenue cBoiicTB QyHkiuu mno e€ rpaduxy. [Ipumepst
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIE MPOIECCHI.

OYHKIMY, OINHUCHIBAIOIIAE TIPSAMYI0 W OOpaTHYIO MPOTMOPIMOHAIBHBIE
3aBHCHMOCTH, MX rpaduxi. Oynkunn Y = X2, y = x3, y = VX, y=|x|. I'paduaeckoe

pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KIIACC



Yucia v BBIYUCIEHUS

PanrionanbHbie yncna, uppanyMoHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEUHBIE
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIIHHBIC YHCIIA
KaKk OECKOHEUYHBbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIAUHATHOU MIPSAMOM.

CpaBHeHUE JICMCTBUTEIBHBIX 4YHCEN, apudmeTudyeckue JCHCTBHUS C
JICHCTBUTEIbHBIMH YHCJIAMH.

Pa3Mepbl 00BEKTOB OKpY)KArOIIEro MHUpPA, JJIMTEIBHOCTh MPOIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEnHoe  3HA4YeHWE  BEJIUYMHBI, TOYHOCTh  NPHUOIKCHUS.

OKpYI‘JICHI/IC YUCCII. HpI/IKI/I,ZIKa " OLICHKA PC3YyJIbTATOB BBIUMCIICHUH.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemenne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHMe. PemieHue ypaBHEHUH, CBOASIIIMXCS K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOMU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-paniMoHaIbHBIX YpaBHEHUH. PerieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.

VYpaBHeHUEe ¢ AByMs MEpEeMEHHBIMU H ero rpaduk. Pemenue cucrem AByX
JIMHEMHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHUI,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pelienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NEpeMEHHOU. Pemienue cucrem

JIMHEMHBIX HEPAaBEHCTB C OJHOM TmepemeHHOW. KBaapaTHele HepaBeHCTBaA.



I'padrueckass wmHTEprnpeTanys HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
MEPEMEHHBIMH.

DyHKUUH

KBagpartnunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapabGona, KoopauHAThI
BEPIIMHBI apadoIbl, 0Ch CAMMETPHUHU MapaboJIbI.

Ipaduxu pyuxumit: y = kx, y = kx + b, y = k/x, y =x3,y=Vx, y = x|, u ux

CBOWCTBA.

YucaoBble MOCIEI0BATEIbHOCTH U MPOrPecCHHd

[ToHsiTHE YMCTOBOW MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIbHOCTH
pEKyppeHTHOI dopMyno u Gopmysoit N-ro wieHa.

ApudmeTtudeckass U reomerpuueckas nporpeccur. dopmynbl N-ro usieHa
apupMETHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBI MEPBBIX N YJICHOB.

N3o0paxenne uaeHOB apU(PMETHUYECKOH U TEOMETPUUECKOW Mporpeccuit
TOYKaMHM Ha KOOPAUHATHOMW IUIOCKOCTH. JIMHEHWHBIM M SKCIOHECHIUAIBHBIA POCT.

CnoxHbie IMPOLCHTEI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4YHOCTHBIE pe3yabTaThl OCBOCHHS IpOrpaMMbl y4yeOHOro Kypca
«AnreOpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

OPOSIBJIEHUEM HMHTEpeca K MPOLIOMY M HACTOALIEMY POCCHMCKON
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHMEM K  JOCTH)KEHHUSIM  POCCUUCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JIOCTH)KCHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00SI3aHHOCTEH IpaKJaHUHA U peaTn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYECKUX OCHOBaxX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCY)KACHUIO ATHYCCKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacCTHE B PEIICHHH NPAKTUYECKUX 3a]ay
MaTe€MaTU4YeCKON HANpPaBIEHHOCTH, OCO3HAHHEM BAXKHOCTH MaTEMaTHYECKOro
o0Opa3oBaHus Ha TPOTSHKEHUU BCEH KM3HHU ISl YCMEMHOW MpodheCcCHOHATbHON
AESITENIPHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUU, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHINBUIYATBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acreTHYECKOE BOCIIMTAHUE:



CHOCOOHOCTBIO K HAMOILMOHAJBHOMY U 3CTETHUYECKOMY BOCHPUATHIO
MaTeMaTUYecKuXx OOBEKTOB, 3aJay, PELICHHH, pacCyXJIECHUW, YMEHHUIO BHUJIEThH
MaTeMaTUYeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTaluel B JESATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
MpeACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOmiecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOM HAayKH Kak cQepbl YeJI0oBe4YEeCKOU
NEeSTENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIsl Pa3BUTHUS LUBUJIM3AINH,
OBJIaJICHUEM SI3bIKOM MaTE€MaTHKH U MAaTeMaTUYECKOH KYJIbTYpOH Kak CpelCTBOM
NO3HAHUS MHpA, OBJAJEHUEM NPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSITEeNbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPbI 310POBbSl H
IMOLMOHAJIBHOIO (JIAT OOy YHSI:

TOTOBHOCTBIO TMPUMEHSITh MAaTEeMaTHYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbS,  BEIIEHHUA  3J0pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Qu3nyeckKas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM ISl pelIeHus 3aa4
B 00JIacTH COXpPaHHOCTH OKPYXKAIOMIEH Cpeabl, IJIAaHUPOBAHUS TOCTYNKOB U
OLICHKH HMX BO3MOXHBIX IOCIEACTBUN I OKPYXAIIIEH Cpeabl, OCO3HAHHEM
TJI00AIBHOTO XapaKTepa SKOJOTUIECKUX TIPOOIeM U MyTeH UX PEIICHMUS;

8) apanTanusa K U3MEHSIOIIMMCS YCJAOBUAM COUHMAJIbHOW U NMPUPOIHOU
cpeasbl:

TOTOBHOCTBIO K JCHCTBUAM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESITEIIBHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYTrUX JIOJed, MpUOOpeTaTh B COBMECTHOW JESATEIIbHOCTH

HOBBIC 3HAHHMA, HABBIKM 1 KOMIICTCHIINK U3 OIIbITA APYTHUX]



HEOOXOIMMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHMU, B TOM YHCIE
(opMynHpoOBaTh UJIEU, OHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTb CTPECCOBYIO  CHUTYallMIO, BOCIHPUHHMMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOyIOIIUH KOHTPMEP, KOPPEKTHUPOBATH
OpUHUMAaeMble pPEIIeHUs W JAeUCTBUs, (OpMYyIUpOBaTh M OIEHUBATH PUCKU H

NOCHEACTBUSA, (DOPMHUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eCTBUSA

ba3oBble Jiorn4ecKkue NecTBUA:

e BBUBISAITH M XapaKTePU30BaTh CYIIECTBEHHBIE MpPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHSITHUH, OTHOIIEHUN MEXIY MOHSATUSIMH,
dbopMynupoBaTh OMNpEETICHHs MOHSATUN, YCTaHABIMBATH CYIIECTBEHHBIN
NpU3HAK KIacCH(pUKAIIMK, OCHOBAaHUA Il OOOOIEHWS W CpaBHECHMUS,
KPUTEPUH MPOBOIUMOT0 aHAJIN3A;

e BOCHpWHUMATH,  (OPMYJIHpPOBaTH H  MNPeoOPa3OBLIBATH
CYXKICHUS: YTBEPAUTEIbHbIE U OTpPUIATEIbHBIC, €IUHUYHbIC, YACTHBIC U
oO1ue, yCIOBHBIC,

e BBIBISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTU, B3aUMOCBSI3H H
npotuBopeunsi B (aKTaxX, aHHBIX, HAOMIOACHUSX W YTBEPKICHUSIX,
npenjaratb ~ KPUTEpUH NI BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e JeJaTh BBIBOJBI C WCIOJB30BAHWEM 3aKOHOB  JIOTHKH,
JNEAYKTUBHBIX W WHAYKTHUBHBIX YMO3AaKIIOUCHUU, YMO3aKIIOUYCHUU TI0

aHaJIOTHHU,



e pa30upaTh J[0OKa3aTEIbCTBA MAaTEMAaTUYECKHX YTBEPXKICHUM
(mpsiMblE M OT NPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIOKHbIE
J0Ka3aTeIbCTBA MATEMATHYECKUX (PAKTOB, BBICTPAMBATH apryMEHTALHIO,
NPUBOANTh TPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIaeHus;

e BbIOMpaTH cHOCOO pemeHuss y4yeOHOW 3ajayu  (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHHUs, BbIOMpaTh Haumbojee MNOAXOIAIIUN ¢
y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeibcKue 1eCTBUA:

e  HCIOJIb30BaTh BOMPOCHI KAK HCCIIENOBATEIbCKUA MHCTPYMEHT
no3HaHus, (OPMYIUPOBATH BOIPOCH], (UKCUPYIOLIUE MPOTUBOPEUHE,
npo0yieMy, CaMOCTOSITEJIbHO YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IIJIaHY
HECJIOXKHBIM SKCIIEPUMEHT, HEOOJIBLIIOE UCCIEA0BAHNE M0 YCTAaHOBJICHHUIO
O0COOEHHOCTEM MaTeMaTU4YecKoro oOOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

e  CaMOCTOSITENHHO (opMyIHpOBaTh OOOOIICHUS W BBIBOJABI IIO
pe3yapTaTaM MpOBEIEHHOTO HAONIOACHUS, WCCIEIOBaHMs, OLICHUBATDH
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U O0OOIICHUI;

e IPOTHO3UMPOBATh BO3MOYKHOE Pa3BUTHE INPOLECCA, a TAKKE
BBIJIBUTaTh MPEANOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e  BBIIBJIATH HENOCTATOYHOCTh WU HM30BITOYHOCTH HH(OpPMAIHH,
JaHHBIX, HEOOXOAUMBIX JIJISl pEIICHUS 3a1a4u;

e  BBIOUpATH, aHaJIM3UPOBATb, CHUCTEMAaTHU3UPOBATh U
UHTEPOPETUPOBATh  MHPOPMAIMIO  Pa3IMYHbIX BHAOB H  (opM

NpCaACTaBICHUA,



e BbOMparb  (GopMy  MHpeAcTaBiIeHUs  HHPOpMaUUU U
WUIIOCTPUPOBATh peEIIaeMble 3a/adyd CXeMaMH, AuarpaMMmaMu, HWHOU
rpaduKoil 1 UX KOMOMHALUSAMU;

e OLEHUBATh HAAEKHOCTH HHPOpPMALMU 1O  KPUTEPHUSIM,

PEJIOKEHHBIM YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

e  BOCHPUHUMATH U (POPMYIUPOBATH CYKJICHUS B COOTBETCTBHUH C
YCJIOBUSIMU U LIEJISAMHU OOIIEHHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly PeIICHUS 3a/1a4i, KOMMEHTUPOBATh MOJYUYCHHBIA pe3yJIbTaT;

e B XO0J€ OOCYXIEHHMS 3aJaBaTh BOIPOCHI IO CYIIECTBY
o0cyx/1aeMOi TeMbl, IPOOJIEMBbI, pelIaeMoi 3a/1auu, BHICKA3bIBATh HJIEH,
HaIlEJICHHBIE HA TIOMCK pEIICHHs, COMNOCTaBISATH CBOM CYXIEHUS C
CYXKIEHUSIMUA JPYTUX YYaCTHHUKOB JIMajiora, oOHApYXUBaTh pa3iudue U
CXOJCTBO TO3UIIUNA, B KOPPEKTHOH (hopme popmMynupoBaTh pazHOIIacus,
CBOM BO3PAKCHHS,;

e TMPEACTABIATH PE3YJAbTAThl PEIICHUS 3a7auM, SKCIEPUMEHTA,
UCCIEIOBAHUs,  IPOEKTa,  CaMOCTOSTEIbHO  BbIOMpaTh  ¢opmar
BBICTYIIJICHUS C YUETOM 3aJ]1a4 MPE3CHTAIIMH U OCOOCHHOCTEHN ayTMTOPUU;

e TMOHHMMaTh M WCHOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOU H
UHANBUAYaTbHON paOOThl TMpU PEHICHHH Y4YeOHBIX MaTeMaTUYECKHUX
3amady;

e TMpPUHUMATH LE€Jb COBMECTHOW [I€SITEIbHOCTH, IJIAHUPOBATH
OpraHu3aIlMi0 COBMECTHOM paloThl, pacupeaciasTb BHABI padoT,
JIOTOBApUBATHCA, OOCYX AaTh MPOLECC M PEe3yabTaT paboThl, 0000IIATh

MHCHHA HCCKOJIBKHX J'HOI[GfI;



e y4acTBOBaThb B TIpymnoBbIX (opmax padoTbl (00CYyXIeHus,
00OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U JAPYTHE), BHINOIHATH CBOIO YacTh
paboThl U KOOPJUHUPOBATH CBOU JICUCTBUS C IPYTUMH YWICHAMU KOMAaH/bI,
OIICHMBAaTh Ka4e€CTBO CBOETO BKJaJa B OOIIUH MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBUSI.

PeryiisiTuBHBIE YHUBEPCAJIbLHbIE yUeOHbIE TeHCTBHS
Camoopranusamnus:

e  CaMOCTOSITEJILHO COCTABJIATH IUJIAH, aJIFTOPUTM DPEIICHUS 3a7a4u
(WM ero 4acTh), BBIOMpPATh CIOCOO pEIICHUS C Y4ETOM HMMEIOIIUXCS
pecypcoB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHThI PEIICHUM ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIH HHTEJJIEKT:

e  BIQJETh CIIOCOOAMU CAaMOIIPOBEPKU, CAMOKOHTPOJIS TIpoIecca
pe3yibTaTa pelnieHrus MaTeMaTHYeCKOon 3aa4u;

e TPEIBUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIpH
pelieHnHy 3aa4i, BHOCUTh KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

e  OIICHUBATH COOTBETCTBHE pe3yabTara JESITEILHOCTH
MIOCTABJICHHOMN IEJIM M YCJIOBHUSAM, OOBSICHATH MPUYMUHBI JIOCTHKEHUS WU
HEIOCTHKECHUS LIENIH, HAXOIUTH OImHuOKy, aBaTh OIICHKY

IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kJjacce oOydarouuics MOIYYUT CIEAYIONINE
MpEAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

BoinonusATh, couerasi yCTHbIE U MHUCbMEHHBIE MPUEMBI, apuPpMETUUECKUE

I[eﬁCTBHH C paiOHAJIbHBIMH YU CJIaMHU.



HaxoauTe 3Ha4YeHUs YUCIOBBIX BBIPAXKEHHM, NPUMEHATh pa3HOOOpa3HbIe
Croco0bl M MPUEMBI BBIUMCICHUS 3HAYEHUI TPOOHBIX BBIPAXKEHUM, COIAEPIKAIINUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoanTs OT OHON (HOPMBI 3aIIUCH YUCEN K APYroi (mpeoOpa3oBbIBaTh
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YIOPSIOYMBATH PALIMOHATILHBIE YHCTIA.

OKpyrJsTh yncna.

BbINONHAT TPUKUAKY M OLIEHKY pe3ysibTaTa BbIYMCICHUN, OLEHKY
3HAYEHUN YHUCJIOBBIX BbIpAXEHUN. BBIMOAHATE JEHCTBUA CO CTENEHSMU C
HATypaJTbHBIMU MTOKA3aTEISIMU.

[IpumeHsATh  NpPU3HAKK  JCIMMOCTH, DPa3jOKEHHWE HAa  MHOXHUTEIH
HATypaJbHBIX YHUCET.

PemaTe mpakTUKO-OpUEHTHUPOBAHHBIE 3aJlayl, CBA3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPOMOPIIMOHATBHOCTRIO BEJIWYUH, MPOIEHTAMHU, HHTEPIPETUPOBATDH
pE3yNbTAThl pelIeHus 3a7a4 C Y4ETOM OrpaHHYEHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 00BEKTOB.

AJsireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSThH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

Haxonuth 3HaueHHss OYKBEHHBIX BBIPAKEHUH IPH 3aJaHHBIX 3HAUYEHUSAX
IIEPEMEHHBIX.

BeimmonHsaTe  mpeoOpa3oBaHHMsl  LIEIOTO  BBIPAXKEHUS B~ MHOTOWIEH
MPUBEACHUEM TIOJIOOHBIX CIIAraeMbIX, PACKPBHITHEM CKOOOK.

BBINOJIHATE YMHOXXEHME OJHOYIEHAa HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOTOYJICH, TPUMEHATH (POPMYIIBI KBaapaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3IoKEHUE MHOIOWIEHOB HAa MHOMXHUTEIM C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKHM OOILNEro MHOXMTENS, TPYNIUPOBKU — CJIAraeMbIX,

MpUMEHEeHUS (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.



[IpumeHsATh npeoOpa3oBaHUsl MHOTOUICHOB ISl pELICHUs pa3IMYHbIX 3a4a4
13 MAaTEMATHKH, CMEKHBIX MPEIMETOB, U3 PEATBbHON IPAKTHUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH € HATYPAIbHBIMU I1OKa3aTEIsAMU I
npeoOpa3oBaHus BhIPAKCHUIM.

YpaBHeHUA ¥ HEPABEHCTBA

Pemate ynvHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOMW, NPUMEHss IpaBuiIa
nepexoqa OT UCXOJHOIO0 YPaBHEHMS K paBHOCUIBHOMY eMy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHMUSI.

[TpumensaTh rpaduueckue METOJbl MPU PEIICHUHU JTUHEHHBIX YpaBHEHHU U
UX CHUCTEM.

[lonOupaTe mnpuUMepbl Map 4YHCEN, SABIAIOMIMXCA PEHICHHEM JIMHEWHOTO
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrh B KOOPIMHATHOM TUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMHU, TOJB3YSACh TI'PaPUKOM, MNPUBOIUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemate cucremsl IBYX JIMHEHWHBIX YpPAaBHEHUW C JABYMs IEPEMEHHBIMH, B
TOM 4ucJje TpadUyecKu.

CocraBiAiTh M peliaTh JWHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN 1O YCIOBHUIO 3aJa4d, HWHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4M IIOJIy4YECHHBIN PE3yJIbTAT.

DyHKIUMN

N300paxkath HAa KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIUE
3aJaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI, 3allMCHIBATh YHUCIIOBBIC
MPOMEXYTKU Ha aJIreOpandeckoM Si3bIKeE.

OtmedaTs B KOOPJIMHATHOM IUIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpJWHATaM,
cTpouTh Tpaduku THHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKIUH Y = [X|.

OnuceiBaTh € NOMOLIBIO (PYHKIMH HW3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHME, IEHA, KOJMYECTBO, CTOMMOCTSD,

MIPOU3BOIUTENLHOCTD, BpEMsi, 00bEM pabOTHI.



Haxonuth 3Hauenune GyHKIMU MO 3HAYECHUIO €€ apTryMEHTa.

[Tonumars rpaduueckuit cnocod MpeacTaBlIeHHs UM aHan3a UHOOpMaINH,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB peasIbHBIX MPOLIECCOB
1 3aBUCUMOCTEM.

K xoniy oOyuenuss B 8 kiiacce oOydarouuics MOIYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BHIYUCTICHUS

Hcnonb3oBaTh HaYaIbHBIE MPEACTABICHUS O MHOMXECTBE JECUCTBUTEIBHBIX
qyuces IS CPAaBHEHUS, OKPYTJICHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIHHBIC
YyuCcia TOYKAMU Ha KOOPAVMHATHOU MPSIMOM.

[IpumMeHsTs TOHSATHE apU(PMETHUECKOTO KBAJPATHOTO KOPHS, HAXOJHUTHh
KBa/IpaTHbIC KOPHH, HMCIOJIB3YS TMPHU HEOOXOIUMOCTU KaJIbKYJISTOP, BBIMOJHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJIBIIMX W MAaJIbIX YHCEN C TTOMOIIBIO JI€CATUYHBIX
npoOeii u creneHeit yucia 10.

AsireOpanyeckue BbIpasKeHU s

[IpuMeHATP MOHSATHUE CTENEHW C LEJbIM [IOKA3aTeJIEM, BBIIOJIHSITh
npeoOpa3zoBaHus BEIPAKECHUN, COAEPKAIINX CTENIEHHU C TEJIBIM MTOKa3aTeIeM.

BhBINOHATE TOXKIECTBEHHBIE MPEOOPA30BaHUsl PAIMOHAIBHBIX BBIPAKEHUHN
Ha OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOYWICHAMH U alNre0pandecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensaTs peoOpa3zoBaHusl BBHIPAKCHUNA NJISI PEIICHUs Pa3IUYHbIX 3a7a4
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeiiHble, KBaJipaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YpPaBHEHMS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C JIByMS IEPEMEHHBIMHU.

[IpoBoaUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B

TOM YHCJIE C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHUi (ycTaHABIMBATh, UMEET



M ypaBHEHUE WJIM CHUCTEMA YpPaBHEHUM PEIICHHUs, €CIU MUMEET, TO CKOJIbKO, U
npouee).

[lepexonuth OT clioBeCHOU (HOPMYIMPOBKHU 3ajlaud K €€ anredpandeckoi
MOJIEIM C TIOMONIBIO COCTABJICHUS YPaBHEHHS WM CHCTEMbl YpPaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4M TOJIYYEHHBIN pPe3yybTarT.

[IpuMeHsTh, CBOWMCTBA YHCJIOBBIX HEPABEHCTB JJISI CPAaBHEHUS, OIICHKH,
pemaTh JUHEWHbIE HEPABEHCTBAa C OJIHOM MEPEeMEHHOW M WX CHUCTEMBI, JaBaTh
rpaUyYecKyl0 WUIIOCTPAllUI0 MHOXECTBa pEIICHUH HEpPaBEeHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUH

[ToruMates U UCMIONB30BaTh (PYHKIIMOHAJIBHBIC TIOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHMS), ONpPEACATh 3HaueHHe (PYHKIUU 10 3HAYEHUIO
apryMeHTa, OnpeessaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = %2,y =x3y = ||, y = VX, ONHCHIBaTh CBOICTBA YHCIOBOIA
dbyakuu o e€ rpaduxy.

K konmy oOyuenus B 9 kjacce oOydarmMiics MONYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucsa v BbIYMCICHUS

CpaBHUBaTh U YNOPSAA0UYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Beimonuate apudMeTrndeckue NEUCTBHS C PalMOHATBHBIMUA YHCIIAMU,
coueTasl YCTHbIE U TIMCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIYUCIEHUS C
UppaIlMOHAIBHBIMU YHCIAMMU.

HaxonuTe 3HadeHHs CTENEHEW C NENbIMU IIOKa3aTesIMH W KOPHEM,
BBIYUCIISITh 3HAUEHUSI YNCTIOBBIX BBIPAYKEHUI.

OKpyryisiTh J1€MCTBUTEIbHBIE YHKCIA, BBINOJHITh TNPUKUAKY pe3yibTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUIM.

ypaBHeHHﬂ H HEPABCHCTBA



Pemate nuHEHHBIE M KBaJpaTHBIC ypaBHCHUS, YPaBHEHHS, CBOMISIIHECS K
HUM, TIPOCTEHTITNE TPOOHO-PAIOHATILHBIC YPaBHEHUS.

Pemate cucTemMpl ABYX JIMHEWHBIX YpaBHEHUW C IBYMS TEPEMCHHBIMH U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPHIX OJHO YPaBHEHUE HE SABJISCTCS JTHHCHHBIM.

Pemiath TekcTOBBIE 3aJaud  anreOpanvyecKUM CIOCOOOM C  TIOMOIIbIO
COCTAaBIICHUS YPaBHEHUS WM CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IICPEMCHHBIMHU.

[TpoBOaUTE MpOCTEHIIHE UCCIICTOBAHNUS YPABHCHUI U CHCTEM YPaBHCHHM, B
TOM YHUCJIC ¢ TPUMEHEHUEM TpadUUECKUX MPECTaBICHUH (yCTaHABIUBATh, UMEECT
JU ypaBHCHUE WM CHUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMEET, TO CKOJBbKO, U
npouee).

Pemats nuHeliHbIC HEpaBEHCTBA, KBaJpaTHBIC HEPABCHCTBA, HM300pa)kaTh
pEIICHHE HEPAaBCHCTB Ha YHCIOBOM MPSIMOM, 3aIUCBHIBATh PEHICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmate cucTeMbl JTMHEHHBIX  HEPAaBEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, HW300pakaTh pEIICHHWE CUCTEMBI
HEpaBEHCTB Ha YMCJIOBOH MPSMOH, 3aIMCHIBATH PEUICHHE C TOMOIIHI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUU PAa3IMIHBIX 3a/1a4.

DOyHKUUMA

Pacnio3HaBaTh (QYHKIIMU W3YYCHHBIX BHJOB. [loKa3piBaTh CXEeMaTHYECKH
pacroioKeHre Ha KOOPAMHATHOM MJIO0CKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth M M300paXkaTh CXEMATHUECKH TpapuKU KBaJAPATUUHBIX (PYHKIIUH,
OMMMCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI 1O UX Tpaduxam.

PacrioznaBaTh kBagpatnuHyo QyHKIHIO 0 (HOpMyIie, TPUBOIUTH IPUMEPHI
KBQIpaTUYHBIX QYHKIIHUNA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie MOCJI€10BATEIbHOCTH U MPOTrPeCCUN

PacriozHaBaTh apuMeTHUECKYI0 M TEOMETPHUYECKYI0 TPOTPEeCCHU TPHU

pa3HbIX crlocobax 3aJaHusl.



BBINOJNIHATE  BBIYMCIEHHUS C HCMNOJb30BaHWEM (OpMyd N-ro WieHa
apu(pMETHUYECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YJIEHOB.

N300pakaTh Yj€HBbl IOCJIEN0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3anauu, CBsA3aHHBIE C YUCIOBBIMM IIOCJIENOBATEIILHOCTAMHU, B TOM
YHClie 3aJ1a4d U3 PeajbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpA, IU(PPOBBIX

TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matematuka. Anre0pa: 7-i1 kiacc: 0a30BbIil ypOBEHb: yueOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pen.
Tenaxosckoro C.A., AkimonepHoe oduiectBo «M3narensctBo «lIpocBemienue
* Martematuka. Anre0pa: 8-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK, 8 Kinacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u apyrue; nox pex.
Tenaxosckoro C.A., AkimonepHoe oomiectBo «M3aarensctBo «lIpocBenienne»
* Martemaruka. Anredpa: 9-it kiacc: 6a30BbIi ypOBEHb: yueOHUK, 9 Kkimacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u apyrue; nox pex.

TemsikoBckoro C.A., AknronepHoe o61iectBo «M3narensctBo «IIpocBenienne»

METOJNUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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