FOCYJAPCTBEHHOE BIOJKETHOE OBLLIEOBPA30OBATEJIBHOE
YYPEXJIEHUE «LIKOJIA Ne 53 C YIJIYBJIEHHBIM U3YUYEHUEM
OTIAEJBHBIX NPEIMETOB I'OPOJICKOT'O OKPYTI'A TOPJIOBKA»
JTOHEIIKOW HAPOJHOW PECNYBJHUKHA

PACCMOTPEHO COI'’TACOBAHO YTBEPXJIAKO
Ha 3acenanuy 11IMO 3aM. IHpeKTopa JupekTtop ['bOY
no YBP :

IIpoTokon ot «» aBrycra
2024 . Ne 4 ﬁ H.H. Eroposa
Pykosgapirens LIMO
C A CrewnHa «d4» aprycra 2024 r,

PABOYAS ITPOTPAMMA

110
Aareope

i 8-9 kiacca

PaGouyto nporpammy cocraBuii(a):

ITusoBap M. B.

YUYUTCJIb MATCMAaTUKH

2024— 2025 y4eOHblli TO1



IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIEYMBACT U3yUCHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHWTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOIOJDKEHUST 00pa30BaHUs M B MIOBCETHEBHOM KM3HU. Pa3BuTHe y 00ydJarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakmuii, cnoco0e OTpaKeHHUsSI MAaTEMAaTUIECKON HayKOM SIBJICHHUM U MPOIECCOB
B NpUpOJIE U OOIIECTBE, POJM MATEMAaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHWUHU M B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBINUICHUS, HEOOXOMUMBIX JJIsl afalTaliid B COBPEMEHHOM ITH(DPOBOM
obmiecTBe. M3ydyenme anreOpbl oOecreymBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepkAcHUS. OCBOECHUE Kypca anreOpbl 00eCcTIeunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHNAS OOYYaloImMUXCs: OHU WCIHOJB3YIOT JCIyKTUBHBIC U
WHIYKTUBHBIE PAacCyXIeHUs, 0000IIeHHEe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHanoruto. OOydenue  anreOpe  mpeamoyiaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OOYYalOIIMXCs, TOTOMY CaMOCTOSTEbHOE
pelIeHHE 3a1a4 SBIACTCS pealu3anuenl eI TeTbHOCTHOTO MMPUHITUTIA O0YICHHSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay it OCHOBHOTO OOIIETo
o0pa30BaHUsS OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATEIbHO-METOINYECKHUE JTUHUU:
«Yucna u BBIUKCICHUS», «ANTeOpandyecKkue BBIPAKEHUSN», «YPaBHEHUS W
HepaBeHCTBa», «DyHkmum». Kaxkmas w3 3THX COIEpKaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBACTCS HA MPOTSHKECHUHU TPEX JIET U3YyUCHUS Kypca, B3aUMOJIEHCTBYS C
IPYTUMHU €ro JUHUuSMUA. B xome wm3ydeHus ydeOHOTo Kypca oOydaroniumcs
MPUXOIUTCS JIOTHYECKU PACCYKIIaTh, MCIIOIB30BATh TEOPETHKO-MHOKECTBECHHBIN
s3bIK. B CBsi3M ¢ 3TMUM B mporpamMmy ydeOHOro Kypca «Airedpa» BKIIOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TMPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jenax
MaTeMaTU4eCKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  yHHBEPCAIBHOTO  MareMaTthdeckoro s3bika. ComepKaTrenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Amnredpa» SBISIETCS €ro
WHTETPUPOBAHHBIA XapaKTep.

Conepxanve nuHUM «UYWcClia W BBYHCICHUS» CIYXXUT OCHOBOW IS
JTANbHEHIIET0 M3yYeHUS] MAaTEMATHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYaIOIIHUXCS
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHSI TTOJTH30BATHCSA AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOM
KU3HH. Pa3BUTHE MOHATHS O YHCIIC HAa YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUs
CBS3aHO C palMOHAIBHBIMA M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



MPEJICTABICHUM O ICICTBUTEILHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUN
OTHECEHO K CpeaHEMY 00IIeMy 00pa30BaHMIO.

Copeprkanue AByX anreOpandeckux JIMHUM — « AJIreOpandecKe BhIPaKEHUs
U «YpaBHEHUs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYarOIIUXCS
MaTEMaTUYECKOIo amnmapara, HeoOXOAMMOTro JJid pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
obmiero oOpa3zoBaHUsl y4eOHBIM MaTepHal rpyNIUPYyeTcss BOKPYT palllOHaIbHbBIX
BBIpOKEHUN. AnreOpa IEMOHCTPUPYET 3HAYCHUE MaTEMaTUKHU KakK si3bIKa JJIs
MOCTPOEHUSI MAaTeMAaTHUYECKUX MOJIeleil, ONMHMCAHWs TPOLECCOB M SIBJICHUUN
peasibHOr0 Mupa. B 3agaun oOydeHus anredpe BXOAAT TaKkKe JalbHEMIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOJUMOT0, B YACTHOCTH, JUIsI OCBOCHUS Kypca
UHPOpPMATUKK, W  OBJIAJEHUE HaBbIKAMH  JCIYyKTUBHBIX  PacCyXJICHUH.
[IpeoOpa3zoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPa(pUUECKON JIMHUK HALEICHO Ha MOJIyYeHHE
OOy4JarOIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEH MaTEMaTHYECKON MOJEIH
JUTSI OMTUCAHUS M UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUM B IPUPOJIE U
oburecTBe. M3yuenue marepurana crnocoOCTBYET pa3BUTHUIO Y O0yUaIOMIMXCA YMEHHUS
UCIIOJIb30BaTh PAa3JIMYHBbIE BBIPA3UTENbHBIE CpPEJICTBA S3bIKA MATEMAaTUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduyueckue, BHOCHT BKJIaJ B (OopMUpOBaHHE
MPEACTAaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIUBUIN3ALMHU U KYJIbTYPBHI.

CornacHo yueOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieibl COICPIKAHUS:
«Uucna © BBIUKCICHUS», «ANTreOpanyeckue BBIPAKEHUSN», «YPaBHEHUS W
HEPABEHCTBa», « DYyHKIIUN.

Ha u3ydenue yueOHOro kypca «Anredpa» orsoaurca 306 yacos: B 7 Kiacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 ygaca (3 gaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B He/ieIIO).



COJEPXAHUE OBYUYEHUA
7 KJIACC

Yuciia 1 BBIYUCTICHUSA

Jpo6u OOBIKHOBEHHBIE U JECSATHYHBIE, EPEXOA OT OJHON (OpMBI 3amUCU
npobeit k gapyroil. IloHsThe panMOHANBHOTO 4YHUCJA, 3aluCh, CpPaBHEHHE,
yHOpSAJOYMBAHUE  pALMOHAIBHBIX 4uceld. ApudMeTnyeckue JeHUCTBUA €
palroOHAIbHBIMU YKCiIaMu. Pelenne 3amxad U3 peaJlbHOW NPAaKTHKW HA 4acTH, Ha
JTpoOH.

CreneHb C HaTypallbHBIM I[IOKa3aTeJeM: OIpeleseHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpPENENEeHUs, 3auch O0NbIIKX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Jjaud Ha
MPOLIEHTHI, pELICHUE 3a7a4 U3 PEAbHON PAKTUKHU.

[IpuMeHeHne TPU3HAKOB  JEIMMOCTH, PA3J0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanbHple  3aBUCMMOCTM, B TOM 4HclIe OpsMas M oOparHas
IIPONOPLHUOHAIBHOCTH.

Aure0panvecKkue BbIPaKeHUs!

IlepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTUMBbIE
3HA4YEHMS NepeMeHHbIX. [IpencraBienne 3aBHCUMOCTH MEKly BEJIMYMHAMU B BHJIE
dbopmysl. Beraucnenus no popmynam. [IpeobpasoBanne OyKBEHHBIX BBIPAKCHHH,
TOXXJECTBEHHO paBHbIE BBIpAXEHUs, TMpaBuia MpeoOpa3oBaHUs CYMM U
MIPOU3BEJICHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEICHHUS MOAOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OpnnowreHsl 1 MHOTOWIEHBl. CTeneHp MHOrowieHa. CioKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOT'O4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBAAPAT CYMMBI
Y KBaapar pazHocth. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIrO4JIEHOB Ha
MHOXHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHMs, IpaBujia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHUS], PELIEHUE JINHENHBIX YpaBHEHUI. COCTaBICEHUE YPABHEHUM IO YCIIOBUIO
3amaun. Pemienne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHU.

JluneiiHOe ypaBHEHHE C JABYMs MEPEMEHHBIMH U ero rpaduk. Cuctema IByX
JVMHEMHBIX ypaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHne cucrtem ypaBHEHUMU
crioco00oM MoACTaHOBKHU. [IpuMepsl perieHns TEKCTOBBIX 3a/1a4 € IIOMOILBIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsiMou. YucnoBsle TpOMEXYTKU. PaccTrosiHne Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcnucca U opAauHaTa
TOYKHM Ha KOOPJAUHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMyIaMu.
Yrenue rpadukoB peasibHbIX 3aBUcUMoOcTel. [lonarue pynkuuu. I'papuk pyHKuuu.
CroiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk dyskmum y = |X|.
['paduueckoe penienre TMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUN.

8 KIIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatubiii kopeHb u3 uwncna. [loHsitue 00 wuppanMoHATHLHOM YHCIIE.
JlecsTuuabie TpUOIMKEHUST HppAIMOHAIBHBIX yucen. CBoiicTBa apuMEeTUIECKIX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIUHUCIICHUAM. J|€ICTBUTEIIbHBIE YUCIIA.

CreneHb C 1ENbIM MoKa3zaTeaeM U €€ cBoiicTBa. CTaHaapTHAs 3alKUCh YUCTA.

Anrebpanveckue BhIpaKCHUSAJIre0pandecKue BhIPaKeHus:

KBagpaTHbIil TPEXUIIEH, PA3JIOAKEHNUE KBAPATHOTO TPEXUJIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apolwu.
CnoxxeHue, BBIUMTAHWE, YMHOXXEHHE, JEJIeHHe anredpanmdeckux JapoOei.
PanrionanbHbie BRIpaKEHUS U UX MPpeoOpa3oBaHUE.

YpaBHEHHS U HEpABEHCTBAY pABHEHHUS U HEPABEHCTBA

KBaapaTtHoe ypaBHeHUE, GopMyJia KOpHEH KBaJIpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHHUM, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinue ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduueckas uaTEpHpeTallvg YPAaBHEHUN C JIBYMsI IEPEMEHHBIMU M CHUCTEM
JVMHEVMHBIX YPAaBHEHUW C JByMs NEpPEMEHHbIMH. [IpuMepsl pemieHuss cucrem
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMECHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM NMEPEMEHHOM.
PaBHOCHMIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
Cuctembl IMHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonstue pynkiuu. OOIaCTh ONPEACIICHNUS U MHOXKECTBO 3HAYCHUH (DYHKITHH.
Crioco0Os! 3aganus QyHKIHI.

I'padpux ¢ynkumuu. Yrenune cBoilcTB GyHKuMH 1o €€ rpaduky. IIpumepsr
rpa¢ukoB GyHKIMH, OTPaXKAIOIINX pealibHbIE MPOIIECCHI.



@OyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHrne ypaBHEHUH U CUCTEM YpaBHEHUI.

9 KJIACC

Yucna 1 BIYMCICHUSA

PannonanbHble 4KClia, UppallMOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsITUUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCE, NeHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUYHbIE JecATUYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEIl U KOOPJAUHATHOMN MIPSIMOU.

CpaBHEHHE JIEMCTBHUTENBHBIX YHCEN, AapU(PMETUYECKHe JEHUCTBUS C
JNEUCTBUTEIBHBIMU YU CIAMHU.

Pasmeppl 0OBEKTOB OKpYXalOIIero MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KarOIIEM MHUpE.

[TpubnnxénHOe 3HAaUeHHE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyrieHue
yucen. [ [puknaka u oneHka pe3yibTaToOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHoe ypaBHEeHUE. PelieHne ypaBHEHUM, CBOASIINUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PemieHrne ypaBHEHUM, CBOASIIMXCS K KBaJApPATHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIU.

Pemenue npoOHO-paliMOHANBHBIX ypaBHEHUU. PelieHne TEeKCTOBBIX 3amad
anredpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NEpEeMEHHBIMU U ero rpaduk. Permenue cucrem AByxX
JIMHEWHBIX YPABHEHUM C IBYMS ITIEPEMEHHBIMU. PelieHne cucTeM JByX YpaBHEHH,
OJIHO W3 KOTOpPBIX JHUHEHHOE, a Jpyroe — BTOpod creneHu. ['paduueckas
WHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckum CrocoOoM.

YUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemrenne NMHEVHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. Pemenue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM TmepemMeHHOW. KBanparHele HepaBeHCTBaA.
['paduueckass wHTEpHpeTanus HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBanpatuunas ¢yskuusa, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
BEPILUHBI MTapaboibl, OCb CAMMETPUH TapadOJIbL.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = x| , u ux
CBOMCTBA.



YucnoBsle  MOCHEAOBATENBHOCTUYUMC/IOBBIE  MOCIEA0BATEIbHOCTH H
Nporpeccuu

[ToHsiTHE YMCIOBOM IOCIIENOBATEIBHOCTH. 3aJaHME IOCIIEN0BATEIBbHOCTH
peKyppeHTHO# (hopmyoit u GpopmyIoit N-ro wieHa.

Apudmernueckas U reoMmerpuueckas nporpeccur. d®opmysisl N-ro uieHa
apu(PMETHUECKON U T€OMETPUUYECKON TPOTrPECCHUIl, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkeHne 4WIEHOB apU(PMETUUYECKON M T€OMETPUYECKOW MpOrpeccHii
TOYKaMU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN M SKCIIOHEHUUAJIBHBIN POCT.
CnoXHBIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTpaMMbl  y4eOHOro Kypca
«Anre0Opay XapaKTepHU3yIOTCS:

1) naTpuoTHYECKOEe BOCIMTAHHUE:

MPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHIXKEHUSIM  POCCHMCKUX
MAaTE€MaTHKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTIDKEHU B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHHUIO 00SI3aHHOCTEH TpakJaHWHA U peau3aliu ero
npaB, TMpPEJACTAaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp TPaKJaHCKOro olliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO STUYECKUX MPOOIJIeM, CBA3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIHbHO-3TUUECKUX TTPUHIIUIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOMI Ha AaKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MAaTEMaTHYECKOTO
oOpa30BaHUd Ha MPOTSHKEHUM BCEW JKWM3HM IS YCHENMHON NpodeccruoHaIbHOM
JEATeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCThIO K OSMOILMOHAIBHOMY UM  3CTETUYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, pEHICHUM, pacCyX IACHUU, YMEHHIO BHUICTh
MaTEMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOTI'O NMO3HAHUA:

OpUEHTAIMEd B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oOlecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HaykKu Kak cdepbl 4eloBeuecKoi
NEATEeNIbHOCTH, ATANoB €€ pa3BUTHS UM 3HAYMMOCTH JJIA PAa3BUTHUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaTEMAaTHYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpA, OBJAJECHUEM IMPOCTEUIIMMHU HaBBIKAMU HCCIEIOBATENbCKON
JIEATEbHOCTH;



6) ¢usmyeckoe BocnuTanme, (popmMHupoOBaHHEe KYJbTYPbl 310POBbS U
IMOIMOHAJIBLHOTO 0JIAronoJy4Yms:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B HHTEpPEcax CBOEro
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KWU3HU  (3I0pOBOE  IUTaHWUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TIPU3HAHUEM CBOETO TIpaBa
Ha OIMIMOKY M TaKOI'0 )K€ IpaBa JAPYIroro 4eI0BeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAaIMeN Ha TPUMEHECHHE MaTEMaTUUECKUX 3HAHUM JIJIsl pEIIeHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpelibl, MIIAHUPOBAHUS MTOCTYIKOB U OIEHKHU
UX BO3MOXXHBIX MOCIICJICTBHUI ISl OKPY KAIOIIEH Cpebl, OCOZHAHUEM TJI00aIBFHOTO
XapakTepa dKOJOTHYCCKUX ITPOOJIeM M IyTEH NX PEIICHUS,

8) apanTanmusi K M3MEHSIIONIUMCS YCJIOBHSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MPUOOpETaTh B COBMECTHOH JEATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OTbITA JIPYTHUX;

HEOOXOJUMOCTbI0O B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIEC
dbopMyIIUpOBATH UJEH, IOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE pELICHUS] U JEUCTBUS, (HOPMYJIHPOBATH U OLEHUBATh PUCKH U
MOCJICACTBUSA, POPMHPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBrble 1oruyecKkue 1efcTBUA:

e BBIIBIIATh U XaPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUN MEXIy MNOHATHAMH, (POPMYIUPOBATH
ONpENENCHUs]  TMOHATUM, YCTAaHABIMBATH CYIIECTBEHHBIM  MPHU3HAK
KJlaccu(UKauy, OCHOBaHUA sl OOOOIIEHHS M CpaBHEHUSA, KPUTEPHH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPeoOpPa3OBBIBATh  CYKICHUS:
YTBEpAUTENIbHbIE U OTpULIATENbHbIC, €AUHMYHBbIE, YacTHble M OOUIHeE,
YCIJIOBHBIE;



BBISIBJISITH ~ MAaT€MATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeYMss B (akTax, JaHHBIX, HAONIONEHUAX U YTBEPXKICHUSX,
IpearaTb KpUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;
JeJ1aTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aK/IIOUYECHUN, YMO3AKJIFOYEHHUH 110 AaHAJIOTUH;
pa30upaTh J10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKIACHUHN (MPAMBIE U OT
IPOTUBHOIO), MPOBOAMWTH CAMOCTOATENIBHO HECIOKHBIE OKAa3aTelIbCTBA
MaTeMaTHYeCcKUX (aKkToB, BBICTpaMBaTh AapryMEHTAllMI0, MPUBOAMUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 pemieHus ydyeOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BapHAHTOB pEIICHUs, BBIOMpaTh Hauboyee MNOAXOAAMUNA C YUYETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

MCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAHMUS,
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIKME IMPOTUBOpEUYUE, Mpoldiaemy,
CaMOCTOSITEJIbHO yCTaHaBIMBaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

MPOBOJUTh IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECJIOMXHBIM
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE MO YCTAHOBICHUIO 0COOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKY COOOI;
CaMOCTOATENHHO (POPMYIHPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAONIOEHUS, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

MPOTHO3UPOBAaTh BO3MOYKHOE Ppa3BUTUE IMPOLECCA, A TAKKE BBIABUIATH
MPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c ungopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAaIuu, JTaHHBIX,
HEOOXOMMBIX JIUTS PEIICHHMS 3a1a49H;

BBIOMPATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpaTh (GopMy TMpeACTaBiICHUS HWH(DOpMAIMM U WILTIOCTPUPOBATH
pelraeMble 3aJadd  CXEMaMH, JuarpaMMaMi, HWHOW TpaduKkod W uX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TI0 KPHUTEPHUSM, MPEITIOKECHHBIM
YUHTENIEM WIH CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIpPUHUMATD U (I)OpMyJ'II/IpOBaTB CYXXKACHUS B COOTBCTCTBUU C YCIIOBHUAMUA
H CJIAMHU O6IJ_IGHI/I$I, SICHO, TOYHO, 'PAaMOTHO BbIpa’KaTb CBOIO TOUYKY 3PCHUSA



B YCTHBIX M MHUCHhMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTHUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B X0/ OOCY>KJCHHsI 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, pelraeMoi 3aJ1aun, BHICKa3bIBATh U/, HAIICIEHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh Pa3IMdMe M CXOJCTBO MO3HIIHHA, B
KOpPpeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEJCTaBISITh ~ PE3yJbTaThl  PEIICHUs  3aJadd,  OKCIICPUMCHTA,
HCCJIeI0BAHMUS, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh POpPMAT BBICTYIUIICHUS
C yu€TOM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayTUTOPUH;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U HHAUBUIYaIbHOM
paboThI IPU PENICHUH YYCOHBIX MAaTEMAaTHUYECKUX 3a/1a4;

NPUHUMATH 1EJIb COBMECTHON JCSITEILHOCTH, TUTAHUPOBATh OPTaHU3aAIUI0
COBMECTHOH paboOThl, pacmpelneisiTh BHUABI pPadOT, JOTOBapHUBATHCA,
00Cy>KIaTh MPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (¢opMax pabdoTel (0O0CyXkAcHUSA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BHITOIHITH CBOIO YaCTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JCHCTBUSA C JAPYTMMH WICHAMH KOMaH/IbI,
OLICHMBATh KadeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PeryisiTuBHBIC YHUBepCAJIbHbIE Y4eOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIaH, aJTOPUTM pelIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CHOCOO PEIICHHS C YUYETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUpPOBaTh U KOPPEKTUPOBATh
BapUAHTHI pEIIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IPOIIEcca U pe3yabTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUU 3aa4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIbHOCTH TOCTABICHHOMW LIEJIN U
YCIIOBHSIM, OOBSICHATH MPUYUHBI JTOCTHKCHUS WM HETOCTHIKEHUS IIEIH,
HAXOJIUTh OIMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xonny oOyuenuss B 7 KJjacce OOydYarolMiCS TMOIYYUT CIIEAYIOIINE
pEeAMETHBIE PE3YJIbTATHI:

Yucjia 1 BBIYUCTICHUSA

BoeinonHsATh, couyeTas yCTHbIE W MHUChbMEHHbIE MPUEMBI, apuDMETHUYECKUE
JEeUCTBUS C pallMOHATIBLHBIMU YUCIAMU.

HaxoauTh 3HA4Y€HUS YHUCIIOBBIX BBIPAKEHUH, MPUMEHSITh PpPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUN, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT onHON (HOPMBI 3alMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTHU
B O€CKOHCYHYIO JACCATUYHYIO IPOOK).

CpaBHUBATH U YIIOPSIOUYNBATH PAIMOHAIIbHBIC YUCIA.

OxpyrasTh YKCIa.

BBINOTHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHHM, OIIEHKY 3HAYCHUM
YUCJIOBBIX BBIpa)KEHUM. BBIMONHITE ACHUCTBUS CO CTENEHSIMU C HATypajJbHBIMU
MOKa3aTEISIMH.

[TpuMeHsTh MPU3HAKHU IETUMOCTH, Pa3JIOKEHIE HA MHOXKUTEIN HATYpaIbHBIX
YHCell.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3a7a4 ¢ YYETOM OTPAaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJsiredpanvecKkue BbIPaKeHUsI

Hcnonw3oBaTh anreOpanyecKyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSATH €€
B IIPOIIECCE OCBOCHMSI yUeOHOTO MaTepHaia.

HaxomuTe 3HaueHWS OyKBEHHBIX BBIPAKCHUNM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrInonaHsaThs mpeoOpa3oBaHus 11700 BEIPAXKEHUSI B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHATh yMHOXKEHHWE OJIHOYIEHA HAa MHOTOWIEH W MHOTOWwieHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IoKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C TOMOIIbIO
BBIHECEHHUS 32 CKOOKH OOIIETO MHOKUTES, TPYIITUPOBKH CllaraeMbIX, IPUMEHEHUS
bopMyJ COKpAIIEHHOTO YMHOXKEHHUSI.

[IpuMensTh peoOdpa3oBaHUsi MHOTOWICHOB ISl PEIICHUSI Pa3IMYHbIX 3a7a4
U3 MaTEMAaTHKHU, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH € HATypaJbHBIMHU IOKA3aTeJIsIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pemats nMHENWHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IPaBUIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, ABiseTcs
JI1 YUCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO bl IPU PEIICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonOupaTe mnpuMepsl Map 4YUCEN, SBISAIOIIMUXCA PELICHUEM JIMHEHHOTro
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHON INIOCKOCTH I'papUK JTMHEHHOTO ypaBHEHUS C IByMS
NepEeMEHHBIMHU, MOIb3YSACh TPaPUKOM, MPUBOIUTH TPUMEPDI PEILICHUS YPaBHEHUS.

Pemrats cucreMsl IByX JIMHEMHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU, B TOM
YHUCIe rpapuIecKu.

CocTaBisaTe M pelaTh JWHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMH 10 YCIOBUIO 3a7a41, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M IIOJIyYEHHBIN pe3yJibTar.

DOyHKIMHA

N300pakaTh Ha KOOPJIUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 33 IaHHBIM
KOOpAUHATaM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3aIIUCHIBATh YUCIIOBBIE IIPOMEKYTKU Ha
anreOpandecKoM sI3bIKe.

OTMeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKHU IO 3aJaHHBIM KOOPAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (PYHKIMM U3BECTHbIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, pACCTOSAHMUE, II€HA, KOJIMYECTBO, CTOMMOCTD,
POU3BOAUTEILHOCTD, BpeMsi, 00BEM padOTHI.

HaxoauTe 3HaueHre (PyHKIIMHU M0 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cmoco® MpeACTaBICHUS U aHaIU3a MH(pOpMAaINH,
U3BJIEKAaTh U MHTEPIPETUPOBATH HH(DOPMALINIO U3 TPAPHUKOB PEATHHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydarOmIMIiCS TOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BIYHCICHUSA

Mcnonp30BaTh HayajabHBIE IPEICTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
qucell JJisi CPAaBHEHUSI, OKPYTJIICHUSI U BBIYUCIICHHM, U300pakaTh NEeHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsATh MNOHATHE apUPMETUUYECKOTO KBAIPATHOTO KOPHS, HAXOAMTH
KBa/IpaTHbIE KOPHH, WCIOJIb3Ysl NPU HEOOXOAUMOCTH KaJIbKYJIATODP, BBITOJIHSTH
npeoOpa3oBaHusl BBIPAKEHUHM, COJIEP)KALINX KBAJpaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3amucHu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JECSITHYHBIX
Jpobeit u crenenei uncna 10.



AnredpanvecKkue BbIPaKeHUS

[IpyuMeHATh TOHATHE CTENEHU C LEJNbIM II0Ka3aTeJIEM, BBINOJIHATD
npeo0pa3oBaHus BbIPAXKEHHM, COAEPKALTUX CTETICHH C LEJIbIM IMOKAa3aTEeJeM.

BBINOTHATH TOXKIECTBEHHBIC MPEOOPA30BAHUS PAIIMOHATBHBIX BHIPAXKEHUN HA
OCHOBE IIpaBUJI ACHUCTBUI HAJ MHOTOUYICHAMHU U aJIreOpandeCKUMU JAPOOSIMH.

PackiiaipiBaTh KBaApATHBIN TPEXWIEH HA MHOXKHUTEH.

[IpuMensTh peoOpa3oBaHUs BbIPAXKEHUM JJISI PEIICHUST Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJIpaTHBIE YPAaBHECHHS W PAlMOHAIbHBIC YPaBHEHUS,
CBOJAILMECA K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMU.

[IpoBOINUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHHM, B
TOM YHUCJIE C MPUMEHEHUEM TrpaduuecKuX MpeicTaBlIeHni (yCTaHaBIMBAaTh, UMEET
JM ypaBHEHUE WJIM CUCTEMa ypaBHEHUW PEUICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crloBeCHOW (OPMYITMPOBKH 3amadyn K €€ anreOpamdecKoi
MOZENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYYEHHBIN PE3yJIbTAaT.

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uuecKyto
WJUTIOCTPALMI0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[loHnuMaTh ¥ KCMOJAB30BaTh (PYHKIMOHAIBbHBIC TMOHSTHS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAUYCHUS), OMpEAeiaTh 3HAaueHHE (PYHKIUM MO 3HAYCHUIO
apryMeHTa, ONpeIesaTh CBOMCTBA (PyHKINH 10 €€ TpaduKy.

Crtpoutb rpapuku 3jeMEHTapHbIX QYHKIUN BUJIA:

y=k/X,y =x2,y=x3,y = |X|, y = VX, omHchIBaTh CBOICTBA YHCIOBOI (GYHKINA
o e€ rpaduxy.

K xoHny oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YJIBTATHI:

Yucji1a 1 BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAJOUYNBATH PALIMOHAIIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BrinonusaTe apudmeTndeckue 1eiCTBUS C palluOHATILHBIMUA YUCIaMU, COUeTast
YCTHBIE U MHUCHbMEHHBIE MPUEMBI, BBIMIOJHATh BBIYUCIEHUS C UPPALMOHATIBHBIMU
YUCTIAMU.

HaxoauTts 3HaueHMs CTENEHEN C LEJIBIMU IT0Ka3aTeIsIMU U KOPHEH, BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUH.

OKpyriarh JI€MCTBUTEIbHBIC YHUCJA, BBINOJHATh MPUKUJIKY PE3yJIbTaTa
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMN.



YpaBHeHUS U HEPABEHCTBA

Perate JinHElHBIC ¥ KBaIpaTHBIC YPaBHECHUS, YPABHCHHS, CBOJISAIINECS K HAM,
npocTeimue ApoOHO-paIOHaIbHBIC YPaBHEHUSI.

Permath cucTeMbl JBYX JIMHEHHBIX ypaBHEHUH C JABYMsI MEPEMEHHBIMU H
CHCTEMBI JIBYX YPaBHCHHIA, B KOTOPBIX OJTHO YPABHCHUE HE SIBIISICTCS JTMHCHHBIM.

PemaTte TekCTOBBIC 3amauydM adreOpamveckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHHSI YPABHCHHSI HJTM CHCTEMBI JIBYX YPaBHEHUH C IBYMs TIEPEMEHHBIMH.

[TpoBoAMTH MpOCTEHIIIME UCCIICIOBAHUS YPAaBHEHUH M CHCTEM ypaBHCHUH, B
TOM YHCJIe ¢ IPUMEHEHHEM rpapuuecKuX MpeACTaBlIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUH pEIICHUsS, €CIIU MMEET, TO CKOJbKO, U
npoyee).

Permathe JMHEliHBIC HEpAaBEHCTBA, KBaJpaTHBIC HEpPaBEHCTBa, M300pakaTh
pelIeHne HEPaBEHCTB Ha YHCIIOBOW TMPSMOW, 3alMCHIBATh PEIICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemath  cucTeMbl — JTUHCHHBIX  HEPAaBEHCTB, CHCTEMBI  HEPAaBEHCTB,
BKITIOYAIONINE KBAJpaTHOEC HEPABEHCTBO, M300pakaTh pEIICHWE CHUCTEMBI
HEPaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Vcronp30BaTh HEPABEHCTBA P PEIICHUN PA3IMYHBIX 3a1a4.

DyHKIUU

Pacno3HaBaTh (YHKIIMM HM3yYEHHBIX BHJOB. [lOKa3bpIBaTh CXEMaTHUCCKH

pacIoyIoKEeHUE Ha KOOPIMHATHOM TNIOCKOCTH IrpauKoB PyHKIUH Buaa: Y = KX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHUI
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U M300pakaTh CXEMaTHYECKU TpapuKU KBAJAPATUUYHBIX (DYHKIIHIA,
OMUCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBath KBagpaTUYHYyrO (QPYHKIHIO 1O (OopMyJie, MPUBOIUTh TPUMEPHI
KBQIPAaTUIHBIX (DYHKIIUHA U3 peaTbHON KU3HU, PU3UKHU, TEOMETPHH.

YucsioBbIE MOC/IEI0BATEIBLHOCTH U MPOrPeccum

Pacno3naBath apumMeTHuecKyro ¥ T€OMETPUIECKYIO TPOTPECCUH TIPH Pa3HBIX
crioco0ax 3a/JaHusl.

BbIMOMHATH BBIYUCIAEHUS € UCHOJb30BaHUEM (opMysn N-TO  4YiieHa
apu(pMETHUECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI IEPBBIX N UJICHOB.

N300pakath wiI€HBI IMOCIENOBATEILHOCTH TOYKAMHU Ha KOOPJIUHATHOMN
MJIOCKOCTH.

Pemiate 3agaun, CBsI3aHHBIE C YHCJIOBBIMHU MOCIEIOBATEILHOCTSIMU, B TOM
YyuCJe 3aJja4yd U3 PeajbHOM KM3HU (C UCIOIb30BAHUEM KaJIbKYISATOPA, HUPPOBBIX
TEXHOJIOTUI).



8 KITIACC

Ne i/

10

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Yucna ¥ BBEIYMCICHUS. KBa,[[paTHLIC KOpHU

Uucna u Beraucnenus. CTeneHs ¢ OCJIbIM
IIoKa3aTcjiemM

AnreGpanyeckye BbIpaXXKeHUsI.
KBanpaTHbiii TpExuiieH

AnreOpanueckne BbIpaKeHHUSI.
AnrebGpanueckas ApoOb

VYpaBHeHus U HepaBeHCTBa. KBajpaTHbIe
ypaBHEHHS

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUM

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
@yHkuuu. OCHOBHBIE OHATHUSA
OyHkimu. YnucinoBbie PyHKIUH

[ToBTOpenue n 0600IIEeHNE

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

13

12

100

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubnuoreka [JOK
https://m.edsoo.ru/7f417af8

bubnuoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bub6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bub6mmoreka [IOK
https://m.edsoo.ru/7f417af8

but6mmoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
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
https://m.edsoo.ru/7f417af8

9 KITACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Yucna u Berunciienus. JlelcTBUTENbHEIC
quciaa

YpaBHEHHUS M1 HEPABEHCTBA. Y paBHEHUS C
OJIHOM ITEpEMEHHON

VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI
YpaBHEHUU

ypaBHeHI/IH 1 HCPABCHCTBA. HepaBCHCTBa

OyHKIUU

YucnoBeie IIOCICI0OBATCIBHOCTHU

[ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIIHS

3HAHUU

Koan4gecTBOo 4acoB

Bcero

14

14

16

16

15

18

100

KoHTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.eds00.ru/7f419d08

bubnuoreka [JOK
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
https://m.edsoo.ru/7f419d08




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» Anrebpa, 8 kitacc/ MakapsrueB FO.H., Munaiok H.I'., Hemkos K.U. u npyrue;
nox penakiuet TemsikoBckoro C.A., AkiimoHepHoe o0mecTBo «M3aaTenbeTBo
«IIpocBemenue»

» Anre6pa, 9 kiacc/ MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue;
noA penakiuen TenskoBckoro C.A., AkimonepHoe o0iiectBo «M3aaTenbcTBO
«IIpocBemieHue»

Anrebpa, 7 kimace/ Maxkaperae FO.H., Munarok H.I'., Hemkos K.W. u npyrue;
nox penakiueit TemsikoBckoro C.A., AkiimoHepHoe o0mectBo «M3aaTenbeTBo

«IIpocsemienue»

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJIA

[Toypounsle pa3zpaboTku 10 anredpe. 7 Kiacc:1mocooue ais yuurens /
A.H.Pypykwun. - 6-¢ u3a. - M.BAKO

[Toypounblie pazpaboTku 1o anredpe. 8 Kiacc:nocooue A yuurens /
A.H.PypykuH. - 3-e u3a. - M.BAKO

[Toypounblie pa3zpaboTku 1o anredpe. 9 knacc:mocodue ans yaurens /
A.H.Pypykus. - 3-e uza. - M.BAKO

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

https://infourok.ru









