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PABOYAS ITPOTPAMMA

0 y4eOHOMY TIPEMETY
«MatemaTukay

y4eOHBIN Kypc: «AnreOpay
ba3oBbIl yPOBEHD
7-9 Kiacc

CocraBnena B cootBercTBuu ¢ DenmepanpHoil paboyeil mporpaMMoil OCHOBHOTO OOIIETO
oOpa3zoBaHus 1o npeamety «MaremaTuka» 0a30BbIil YPOBEHb.

2024 r.



HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBif€TCS OJHHMM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILIEro
oOpa3oBaHMsI: OHAa 00eCIIeUnBaET U3YUEHHE IPYTUX JAUCLUUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XKu3HU. Pa3BuTHe y o0yuaronmxcs
Hay4YHBIX MPEJCTABIECHUN O TMPOUCXOKIACHUM U CYIIHOCTH alre0panyeckux
abcTpakuui, cnocobe OTpakeHHs MaTEMATUYECKON HAyKOM SIBICHUN U TPOLIECCOB
B NPUPOAE U OOIIECTBE, POJM MATEMAaTUYECKOTO MOJEIMPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJanTald B COBPEMEHHOM IH(PPOBOM
obmectBe. W3ydyenune anreOpbl oOecrieunBaeT pa3BUTHE YMEHUS HaOI0JaTh,
CpaBHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JIEUCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCcBOeHUE Kypca anre0psl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYy4YaloUUuXCs: OHU HCIONB3YIOT JEAyKTHBHBIE U
MHAYKTUBHBIE PacCyXJeHus, 00001eHNe 1 KOHKPETU3AI1I0, abcTparupoBaHue U
aHasiornto.  OOydeHue  anreOpe  IpenroyiaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ IEATEIbHOCTH OOYYaIOIIUXCs, TMOATOMY CaMOCTOSITEbHOE
pelIeHre 3aa4 SBISETCS peann3alfei JesiTebHOCTHOTO IPUHIIKIIA O0yUeHUSI.

B crpykType mnporpammbl ydeOHOro Kypca «AnreOpa» s OCHOBHOTO
o0uiero o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEpPKaTENbHO-METOINYECKUE
auHUK: «Yucaa ¥ BBIYUCIEHUN», «ANredpandeckue BhIpaXKEHUsD), «YpaBHEHUS U
HepaBeHCTBay, «DyHkumuy. Kaxmas w3 3TUX coaepKaTebHO-METOAMYECKUX
JUHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHsI Kypca, B3aUMOICHCTBYS C
ApyTMMU €ro JuHMAMH. B Xone wu3ydeHus ydeOHOro Kypca OOy4arolIumcs
OPUXOJUTCS JOTHUYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3blK. B CBSI3M ¢ 3TUM B mporpamMmy y4yeOHOro kKypca «AmnreOpa» BKIIOUEHBI
HEKOTOpBhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTU4YeCKOro o0pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMarudeckoro si3blka. ConepikarenbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOro Kypca «AnrebOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yucna W BBIYUCICHUA» CIY)KUT OCHOBOM IS
TaJIbHEHIIIETO W3YYCHHS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIB30BATHCS allTOPUTMAMU, A
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsI TTOBCETHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O 4YKCIEe HAa YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMHU M UPPAIMOHATBHBIMU YHCIIaMH, (OPMUPOBAHHUEM



MIPEACTABICHU O JEWCTBUTEIIBHOM YHCIIE. 3aBEPIIEHUE OCBOCHHMS YHCIOBOU
JIMHUU OTHECEHO K cpeHeMy 0011eMy 00pa30BaHuUIO.

Conep:kanue JByX anreOpanyecKux JIMHUN — « AIre0pandecKue BhIpaKeHUsD»
U «YpaBHEHHs] U HEPAaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIINXCSA
MaTEMaTUYECKOro arnmapara, HeOoOXOAMMOTro JUIsl PeIlleHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha  ypoBHe
OCHOBHOro 00mIiero o0pa3oBaHHsl y4deOHBbI MaTepuall TPYNIUPYETCS BOKPYT
paloHaIbHBIX BBIpAKEHUN. Anredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMaTHKU Kak
A3bIKa IS TIOCTPOEHUST MaTEeMaTHUECKUX MOJIEei, OMHCAHUS MPOILIECCOB U
ABJICHUM peanbHOro wmupa. B 3amaunm o0yueHus anreOpe BXOIAT  TaKkKe
JanbHeiIlee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, W OBJAJCHHWE HaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [I[peoOpa3oBanre cUMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEM K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue (pyHKIMOHAIbHO-Tpa(UUECKON JIMHUU HALEJICHO Ha MOIy4YeHHE
oOy4aroluMuUCs 3HaHUM 0 (PYHKIMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJeNnu
JUTS OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUN B MPUPOC
n obmiectBe. M3yueHune Mmarepuasia CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHUS UCTIOIH30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OpMHpOBaHHE
IIPEICTABIICHUN O POJIM MAaTEMATUKHU B Pa3BUTUU ITUBUIIN3AIMH U KYJIbTYPHI.

CormacHo ydeOHOMY TUIaHy B 7—9 Kiaccax u3ydaeTcss Y4eOHBIA Kypce
«Anre0Opa», KOTOPbI BKIIOYACT CJIEAYIOUIME OCHOBHBIE pa3lesbl COJACpPKaHUS:
«Yucna u BBIUKUCICHUA», «ANTEOpanyecKre BBIPAKEHUSD», «YPABHCHHS U
HEPaBEHCTBa», « DyHKIIUNY.

Ha uzydenne yueOHoro kypca «Anredpa» orBoautca 306 yacoB: B 7 Kiacce
— 102 gaca (3 gaca B Hememo), B 8 kiacce — 102 gaca (3 waca B Henenmwo), B 9
knacce — 102 gaca (3 gaca B Heedio).

COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciia ¥ BBIYUCTCHUS

JIlpoOu OOBIKHOBEHHBIC W JCCSITHYHBIC, TIEPEX0j OT OJHON (HOPMBI 3amucu
npobert k apyroi. IloHsTHe pamMOHATBLHOTO 4YHWCIA, 3alHCh, CpPaBHEHUE,
yOOpSIIOUMBAHUE  pallMOHAJIBHBIX  4ucell. Apudmernyeckue ACUCTBUS C
palMoHaIbHBIMU YHKCIIaMu. PeleHne 3a1ay U3 peaibHOM MPakTUKW HA 4acTH, Ha
JpoOH.

CrerneHp C HaTypaJIbHBIM TIOKa3aTelieM: OIpeJesieHne, Npeodpa3zoBaHue
BBIPOKEHUI HA OCHOBE OMpENeNIeHNs, 3amuch 00nbImx uncen. [IpomeHTsl, 3anuch
MIPOIICHTOB B BHUE APOoOM W IpoOW B BUE MPOIEHTOB. Tpy OCHOBHBIC 3a/Ja4d Ha
IPOLIEHTHI, PELICHUE 3a7a4 U3 PEAIbHON MPAKTUKHU.



[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, PA3J0KEHHUE HA  MHOXHUTEIU
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBuCMMOCTH, B TOM  4YHClIe TMpsMas M oOpaTHas
IPONOPLIMOHAIBHOCTH.

AnredOpandeckue BbIPaKeHUSA

IIepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHHUS C IIepeMEHHOM. [lomycTuMblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBienme 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE
dopmynsl. Beraucnenus mo ¢popmynam. [IpeodbpazoBanne OyKBEHHBIX BBIPAXKECHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, INpaBWJIa NpPeoOpa3oBaHUs CyMM H
IPOU3BE/ICHUH, ITpaBUJIa PACKPBITHS CKOOOK Y IPUBEIECHUS OJOOHBIX ClIaracéMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIEM.

OpHounensl © MHOrouseHsl. CreneHb MHoroudseHa. CiiokeHue, BRIYNTAHNUE,
YMHOXXE€HHE MHOIro4iIeHOB. MDOpMynbl COKpPalmIEHHOTO YMHOXKEHMS: KBaJpar
CyMMBl M KBagpaT paszHocth. PDopmyia pasHOCTH KBaapaToB. PasnoxxeHwue
MHOI'OYJIEHOB Ha MHOYKUTEJIN.

YpaBHeHMs U HEPABECHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IIpaBWJia NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCWJIBHOCTb YPaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHMCIO KOPHEW JMHEHHOIO
YPaBHEHMS, pCEUICHUE JIMHEMHBIX ypaBHEHUH. (COCTaBIICHHE YpPAaBHEHUU IIO
YCIJIOBHIO 3a7ja4yM. PenieHne TeKCTOBBIX 3a71a4 C [IOMOILBI0 YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C ABYMs MEPEMEHHBIMU U ero rpadpuk. Cucrema IByX
JIVHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHbIMU. PelleHue cucreM ypaBHEHUU
croco0oM MOACTaHOBKHU. [lpuMepsl pelieHusi TEKCTOBBIX 3aJad C MOMOUIBIO
CUCTEM YPaBHECHUI.

DyHKUIMHA



Koopaunara Touku Ha npsiMou. UucnoBele mpoMexyTKH. PaccTosHne Mexy
IBYMs TOYKaAMU KOOPAWUHATHOMN MPSIMOIA.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Alciucca u opauHaTa
TOYKH Ha KOOPJAWHATHOU mockocTu. [Ipumepsl rpadukoB, 3a7aHHBIX GOpMyTamMHu.
Utenune rpadukoB peanbHbIX 3aBucuMocTed. I[lomsarue dyukmuu. ['padux
¢ynkuuu. CoiicTBa pyHkumid. JIunelinas @yukuus, ee rpaduk. ['padux Gynkimm
y = |X|. I'padmueckoe pelrieHne JIMHEHHBIX YpaBHEHHH W CHCTEM JHHCHHBIX
YpPaBHEHUM.

8 KUIIACC

Yucsia v BbIYMCIIEHUS

KBaaparueiii kopeHb u3 uyucina. [loHarue o0 uppalMOHATBLHOM YHUCIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBaJIpaTHBIX KOPHEH U X MPUMEHEHUE K MPE0OPA30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1eabIM MOKa3aTeneM U ee cBoicTBa. CTaHIapTHas 3alKCh YNCTA.

AuredpanvecKue BbIPAKEeHUS

KBagpaTHbIii  TpexwIeH, pas3loKEHUE KBAaApaTHOTO TpEeXwieHa  Ha
MHOXHUTEIH.

Anrebpandeckast JpoOb. OCHOBHOE CBOWCTBO alreOpandeckord JapoOu.
CrnoxeHue, BbIUMTAHHE, YMHOXEHHE, JIeJICHHME aireOpandeckux JapoOeil.
PannoHnanpHble BhIpaXKeHUS U UX TPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpPHEHl KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-paMOHATbHBIE YPABHEHUS.

['padrueckas uHTEpHpeTalvsl YPABHEHUM C ABYMS TIEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX ypaBHEHUW C JBYMs IepeMeHHbIMU. [Ipumepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO C ONHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh ONpeAeieHus W MHOXECTBO 3HAYCHHM
¢bynakiuu. CiocoOsl 3a1anus QyHKITUH.

I'padux pynkuuu. Utenue cBoiicTB PpyHkimu no ee rpaduky. [Ipumepsl
rpaguKoB GYHKIIHA, OTPAXKAIOIINUX PEATbHBIE TPOIECCHI.



@DyHKIIMY, OMNUCHIBAIOIINAE TMPSMYI0 W OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, HX rpaduki. Oynkuun Y = X2, y = x3, y = \x, y=|x|. ['paduueckoe
pelIeHUE YPaBHEHNUN U CUCTEM YPABHEHUM.

9 KUIACC

Yucsia ¥ BIYMCICHUSA

PannonanpHble YucCia, UPPALMOHAIBHBIE YUCIa, KOHEYHbIE U OECKOHEUYHbBIE
JecATUYHbIE ApoOH. MHOXKECTBO AEHCTBUTENBHBIX YHCEN, NEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEUHbIE [eCATUYHBIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JAECHCTBUTENBHBIX YUCET U KOOPAUHATHOUN MPSIMOIA.

CpaBHeHHME JIEUCTBUTENBHBIX 4YHCEN, apudMeTHuecKue ACHCTBUS C
JNEUCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUPA, JJIUTENBHOCTh IPOLECCOB B
OKpY’KaIOIEM MUpE.

[TpubnmxeHHOE 3HaUEHUE BEJIIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [[puknika u oieHKa pe3yJbTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASLIMXCS K JIMHEHWHBIM.

KBagparHoe ypaBHeHME. PenieHue ypaBHEHM, CBOIAIINMXCS K KBaJIPaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pemieHnsi ypaBHEHUN TPETbEU U YETBEPTOU
CTETIEHEN Pa3I0KEHNEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMH. PenieHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEpEMEHHBIMU U €ro rpaduk. Pemienue cuctem IBYX
JMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMU. Pellienre cucrteM IByX ypaBHEHH,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alredpanyeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemenune cucrem
JVHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOoM. KBaapaTHble HepaBEHCTBA.
I'paduueckass wuHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEpEMEHHBIMH.

DyHKIMHA

KBagpatnunas dynknus, ee rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPHUH MTapabOJIbL.

I'padukn dysxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x|u nx
CBOMCTBA.

Yucsi0BbIe MOCIEA0BATEIBHOCTH M IPOTPECCHHA



[loHaTHEe YKCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHuE IOCJIEeI0BaTEIbHOCTH
peKkyppeHTHOH (popMyoit u popmysioit N-To wieHa.

Apudmernueckas u reoMmeTpudeckas mporpeccur. Popmyisl N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUECKOM MPOTrPecCrii, CyMMBI MIEPBHIX NUICHOB.

N3o0pakeHne YaeHOB apuMETHUYECKOH M TEOMETPUUYECKON Mporpeccuit
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHUUAJIBHBIA POCT.
CI10HBIE IPOLICHTBHI.

IINIAHUPYEMBIE PE3VYJBbTATbBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS MPOTpaMMbl y4yeOHOTO Kypca
«AJredpa» XapaKkTepu3yoTCA:

1) naTpHoTHYeCKOe BOCTIMTAHHE:

MpOSIBICHUEM HWHTEpeca K MNPOLUIOMY M HACTOAIIEMY POCCHICKON
MaTeMaTUKH, I[IEHHOCTHBIM OTHOIIEHHEM K  JOCTH)KEHUSIM  POCCHUUCKUX
MAaTEMATUKOB U POCCUHCKON MAaTeMaTHUYE€CKOW IIKOJIbI, K HMCIOJIb30BAHUIO ITUX
JOCTHXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cPepax;

2) TpaskIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH Ipak/laHWHA U pealu3alliil €ro
npaB, TMPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYP TPa)KJaHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKHUM MPUMEHEHUEM JOCTUKEHHII HayKH, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3THYECKUX IPUHIHUIIOB B IESITEIbHOCTH YYEHOI0;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUM TMPAKTUYECKUX 3ajad
MaTeMaTU4YEeCKOW HAMpaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHMsI HA MPOTSHKECHUM BCEH KU3HU JUIS YCIENTHOM MpodecCruoHaTbHOMU
JESATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX yYMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUsI U )KM3HEHHBIX IJIAHOB C
Y4E€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATLHOMY W 3CTETHUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJ/lad, PEIICHUN, PACCYKIEHUN, YMEHHUIO BHUJICThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHbBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKA, IPUPOIBI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMUYEeCKOW HayKd Kak cdepbl yenoBeuecKon



ACATCIIbHOCTHU, ITAIIOB €C PA3BUTUA W 3HAYUMMOCTHU JId PA3BUTHA LHUBUIM3AlINH,
OBJIAACHHUEM A3BIKOM MATCMATHKHU U MaTEMaTHYECKOM Ky.]]BTprﬁ KakK CpCacTBOM

MO3HAHUS MHpA, OBJIAJICHUEM IIPOCTCHIIIMMU HaBbIKAMH HCCIEI0BATEIBLCKOM
JIeSITEIbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpOBaHHE KYJLTYPHI 310pPOBbS U
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO NPUMEHATh MAaTEMATHUYECKUE 3HAHUS B HHTEPECax CBOETO
3I0pOBbsl, BENEHUS  370poBoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTIbIXa, peryispHas ¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABbIKA pPEQIIEKCHH, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTALMEN Ha IPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUM Ui pelieHus 3a1a4
B 00JIaCTH COXPaHHOCTH OKpPYKAIOLIEH Cpelbl, IUIAHUPOBAHUS IMOCTYNKOB H
OLICHKM WX BO3MOXXHBIX IOCJIEIACTBUN JUIsl OKpPY)KaroLEd Cpelbl, OCO3HAHHEM
IJI00aJIbHOTO XapaKTepa KOJOTMYECKUX MPOOJIEM U IyTeH UX PELICHUS;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COLMHATbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHSIX HEOIPEACIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHUCJIE
YMEHHUE YUUThCA y IPYIHX JIOJAEH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUI, B TOM 4HCIIE
(opMynHpOBaTHh UAECH, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJIECHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIMUTHI COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0O KakK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIE pElIeHUs U JeHCTBUS, (HOPMYIUPOBaTh U OLICHUBATH PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE J1eliCTBUS

ba3zoBblesiornueckue1eiCTBUA:

e BBIABIITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMAaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXIYy TOHATUAMH, (POPMYIHPOBATH
OTpENCICHUS  TOHATHW, YCTaHABIWBATh CYIICCTBEHHBIM  IPHU3HAK
Kiaccu(ukay, OCHOBAaHMS Il OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QopMyIHpOBaTH U MNPeoOpPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IWHUYHBIC, YAaCTHBICE W OOIIHe,
YCIIOBHEBIC;



BBISIBIIAITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurss B (akTax, AAHHBIX, HAOIIOACHMUSX M YTBEPXKICHUSX,
npemjlaraTb  KpUTEpUM  JUIA  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJB30BAHWEM 33aKOHOB JIOTMKH, JEIyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUCHHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeabCTBA MATEMAaTUIECKUX YTBEPKACHUN (TIPSMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE J0KAa3aTEIbCTBA
MaTeMaTUYECKUX (PAKTOB, BBICTpaUBaThb apryMEHTAlMIO, IPUBOJIUTH
IPUMEPBI U KOHTPIPUMEPBI, 00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;
BbIOMpaTh CMOco0 pemieHus: yuyeOHOM 3amauu (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB pEILIEHUs, BBIOMpATh HauOOJEe MOAXOMAUMH C Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKHeaeHCTBUA.

UCITI0JIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME NPOTUBOpEUUE, MpodIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (OpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATh CBOK) MO3ULMIO, MHEHHE;

IPOBOJUTh MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
HKCIEPUMEHT,  HEOOJIbLIOE  MCCIAEAOBaHUE IO YCTaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTHMYeCKOT0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]Ty COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
IPOBEJCHHOIO HAOIOECHUS, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBAaTh BO3MOXXHOE PA3BUTHE MPOLIECCA, a TAKKE BbIJBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HMH(POpPMALUM, JaHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATDH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpeCTaBICHUS;

BbIOMpaTh (GOpMY MpPEACTaBICHUS HMHPOPMALMU W WIUIIOCTPUPOBATH
perraemMbie 3aladyd  CXEMaMH, JguarpaMMaM#, WHOW Tpadukod W HX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAECKHOCTh HH(OpPMALMU MO KPUTEPUSIM, MNPEII0KEHHBIM
YUUTENIEM MU CPOPMYIHMPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBbICYHHBEpPCATbHbICYyYeOHbICICHCTBHA:



BOCIIpUHUMATh U (HOPMYIHpPOBaTh CYXKICHHS B COOTBETCTBUU C
YCIIOBUSIMHU U 1IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IIO
XOJly pELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJyUYECHHBIN pE3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeéMOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pELICHMs], COINOCTAaBIATh CBOM CYXKJIEHHA C CYXICHHSIMHU JAPYTHX
YYaCTHHKOB JUanora, oOHapy>KWBaTh Pa3IMYd€ U CXOJACTBO IO3UIIMM, B
KOppEeKTHOU popMme hopMyIMpoBaTh pa3HOTIIIACHs, CBOM BO3PAKECHUS;

OpEJCTaBIsITh  pe3yibTaTbl  pELIeHWs  3ajaud,  HKCIEPHUMEHTA,
UCCIIEIOBaHMsI,  MPOEKTa,  CaMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJa4 IPE3EHTALNHA U OCOOEHHOCTEN ayJUTOpUU;

NOHMMATh M HCIOJb30BaThb  NPEUMYIIECTBA  KOMAHJHOMN u

WHIUBUAIYyATbHOH paOOTBI TIPH PEIICHUH YYCOHBIX MAaTeMaTHYCCKHX
3a/1ay;

MPUHUMATh 1[€J1b COBMECTHOM NEATEbHOCTH, INIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM paboOThl, pachpeneisiTb BUIbI pPadOT, JOTrOBapUBATHCA,
00CyXaTh TIPOIIECC U Pe3yybTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CyxkaeHHUs, OOMEH
MHEHHUSMH, MO3TOBBI€ IITYpMbl M JIPyTU€), BBINOJHATH CBOI YacTh
paboTHI M KOOPAWHUPOBATH CBOM JACHCTBHUS C IPYTUMHU YICHAMH KOMaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OONIMH MPOAYKT MO KPUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIC YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO COCTAaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a1adu (WU €ro
4acTh), BBIOUpATh CHOCOO PEIICHUS C YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BAapUAHTHI PEUIEHUH C Y4€TOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIMMHTEJJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJS —IMpolecca M
pe3yJibTaTa pEIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUU
3a7a4M, BHOCUTHb KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HANHIEHHBIX OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa AEATCIBHOCTU MOCTABJICHHON LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKCHUS T1ETTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHily oOyueHus B /7 KJjacce OOy4arolIUMHCSA TMOJIYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrITIoTHSITE, coYeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuPMETUUECKUE
JNEUCTBUS C pallMOHATBHBIMU YUCIaMHU.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAXEHHUM, MPUMEHSATh Pa3HOOOpa3HbIC
CIOCOOBI Y MPUEMbl BBIUUCICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC IPOOH.

[lepexonuTh OT oxHON (POpPMBI 3amUCH yuceN K Apyrod (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO JIPOOB).

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIEC YHCIA.

OKpyrJsTh yncna.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BIUUCIICHH, OIIEHKY 3HAYCHUM
YHUCJIOBBIX BBIPAKCHUM. BBIMONHATE AEHCTBHUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTEISIMH.

[IpyuMeHATh NpU3HAKK ~ JCIMMOCTH, PpA3J0KEHUE  HA  MHOXUTEIU
HATypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a/1aud, CBSI3@HHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIUYMH, MPOICHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a]a4 C YYETOM OIPAHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJuiredOpanvecKue BbIPaKeHUs

Hcnonb3oBaTh anreOpanuyeckyr0 TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSITh
€€ B IIpoliecce OCBOCHHS Y4EOHOTo MaTepurarna.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKCHUIN TMPU 3aJaHHBIX 3HAUYCHUSX
MePEMEHHBIX.

BeimonasaTh  mpeoOpa3oBaHMsi  LETOTO  BBIPAXKEHHS B~ MHOTOWICH
MPUBEJICHUEM TIOJIO0HBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrIMonHAT, yMHOXEHHE OJHOYJICHA Ha MHOTOWIEH M MHOToYJeHa Ha
MHOTOWICH, TPUMEHATH (POPMYIIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIIecTBIsATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUSI 3a CKOOKM OOIEero MHOXHUTENSA, TPYNIUPOBKU  CllaraeMbIX,
npuMeHeHUs (HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpuMeHsaTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3aja4
13 MaTEMATHKHU, CMEKHBIX IIPEJAMETOB, U3 PEATLHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATypPaJlbHBIMM TMOKA3aTEISIMUA IS
npeoOpa3oBaHUsl BRIPAKECHUH.



YpaBHeHMs U HEPABEHCTBA

Pemlate JMHEMHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NMPUMEHSS NpaBUia
Nepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepsaTs, ABiseTCS
JIM YUCJIO0 KOPHEM YpaBHEHUS.

[TpumensTh rpaduyecKkre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map YHCEN, SBISIIOUIMXCS PEHIEHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM IIOCKOCTH TpaduK JMHEHMHOrO ypaBHEHHUS C
JIBYMSl TIEPEMEHHBIMU, TMOJIb3YSICh TpadUKOM, TPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cuctembl 1ByX JIMHEHMHBIX YPABHEHUH C IByMs IEPEMEHHBIMH, B TOM
qucie rpaguuecku.

CocTaBnsATh M pelIaTh JIMHEMHOE YPAaBHEHHME WM CUCTEMY JIMHEHHBIX
YPaBHEHUN MO YCIOBUIO 3a]a4d, HWHTEPIPETUPOBaTh B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ TIOJy4YE€HHBIN Pe3yJIbTar.

DOyHKIUU

N3006paxaTh Ha KOOPAUHATHON MPSIMON TOUKH, COOTBETCTBYIOIIHE 3a/1aHHBIM
KOOpJMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aAIMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OtmeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduku TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMOIIbIO (DYHKIMIA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTB,
IPOU3BOIUTEILHOCTD, BpEMsi, 00BbeM paOOTHI.

Haxonuth 3HaueHre (QyHKIHMH 10 3HAYEHUIO €€ apTyMEHTA.

[Tonumats rpaduueckuid crnocoO MpeACTaBICHUS U aHajdu3a WHQOpMAIlUH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALIUIO U3 TPAPUKOB PEATIbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

K xkoniy oOyuenus B 8 KJjacce OOy4arOmUHCSA TOJIYYUT CJICAYIOIINAC
peIMETHbIE PE3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

Hcnonb30oBaTh HayallbHbIE MPEACTABICHUS O MHOMXECTBE JEHCTBUTEIBHBIX
qycesl AJisl CPaBHEHUS, OKPYTJICHUs U BbIUMCICHHUM, N300pakaTb AeHCTBUTEIbHBIC
YyCJla TOYKaMU Ha KOOPAUHATHOU NIPSIMOU.

[IpumeHsATh TOHATHE apU(METUYECKOrO0 KBAAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, WCIOJB3Ys NPU HEOOXOTUMOCTH KaJbKYJSTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEpXKAIIUX KBAaJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOPHEU.



Hcnonp30BaTh 3amucu OONBIINX W MaJbIX YHCEN C TTOMOIIBI0 ECATUYHBIX
npoOeii u creneneit yucna 10.

AJsire0OpanyecKue BbIPaKeHUsI

[IpuMeHsATh TMOHATHE CTENEHH C I1EeNbIM [O0Ka3aTeleM, BBIMOJIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COEPHKAIIUX CTEIIEHHU C IEJIBIM TTOKA3aTeIeM.

BBINOMHATH TOXKIAECTBEHHBIE MPEOOPA30BaHUS PALMOHANBHBIX BbIPAXKEHUN
Ha OCHOBE IMPaBWJI JEHCTBUI HAJl MHOTOUYJICHAMH U aJIreOpandecKUMU APOOSMHU.

PackianbiBaTh KBaJipaTHBIN TpEeX4JieH HA MHOKUTEIH.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MIPEAMETOB, U3 pPEaTbHOM MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pewiaty nMHEVHBbIE, KBAJpPAaTHBIE YPABHEHUS M PalMOHAJIBHBIC YpPaBHEHMUS,
CBOJISIIIIUECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEHIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM ypaBHEHHUI, B
TOM YHUCJIE C IPUMEHEHUEM TpaduuecKux MmpeacTaBieHnil (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WM CHCTEMa YpPaBHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT ciI0BECHON (POPMYIMPOBKH 3a/1a4U K €€ aJire0panyecKon

MOJEIN C TIOMOIIBIO COCTABJIECHUS YPAaBHEHUS WA CHCTEMbl YypaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCJIOBBIX HEPABEHCTB /IS CpPaBHEHUS, OICHKH,

pelIaTh JUHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh
rpa@uUecKyr0 WUIIOCTPALIUI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMONB30BaTh (PYHKITMOHAJLHBIE TIOHSATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), OMPENEATh 3HAUEHUE (PYHKIMU IO 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIIMH MO €€ rpaduky.

Crtpoutsb rpaduku dJIeMEHTapHBIX PYHKIUN BUA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, ONHCHIBATb CBOWCTBA YHCIOBOM
dbyHKIUYU 110 ee Tpaduky.

K xoHmy oOydenuss B 9 kJiacce OOYyYaroOIIMICS TMOJYYHUT CIEAYIOIIUE
peAMETHBIE PE3YJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBATh W YHOPSAOYMBATH PAlMOHAIBHBIE M HPPALMOHAIIBHBIE YHUCHA.

BrimonHTh apudmMeTnuueckre AEHCTBUS C PAllMOHAIBHBIMUA YHCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIC TPHUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAIMOHATBHBIMU YUCIIAMHU.



Haxomute 3HaueHHWs CTENEHEWM C LEeNbIMUA MOKA3aTesIMA W KOPHEH,
BBIYUCIISITH 3HAYEHUS YMCIIOBBIX BBIPAKCHUM.

OKpyrJisITh  IEUCTBUTENbHBIC YKCJA, BBINOJHATh NPUKUIKY pe3ysibTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHHWS, YPABHEHUS, CBOIAILIMECS K
HUM, IPOCTENIIINE JPOOHO-pAIlMOHATBLHBIEC YPABHEHUS.

Pemate cuctembl JIBYX JIMHEWHBIX YPAaBHCHUH C JBYMS NEPEMEHHBIMU M
CHUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIACTCS JTUHEHHBIM.

Pemarh TekcTOBbIE 3a7auu  aireOpandeckuM CIocoOOM C  TOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI IBYX YPaBHEHUM C IByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM yYpaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM IpaduyecKuX MpeCTaBICHUN (yCTaHABIMBATh, UMEET
JI1 ypaBHEHUE WJIA CHUCTEMA YPAaBHEHUW PEIICHUS, €CJIU UMEET, TO CKOJIbKO, U
nmpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHCTEMBI  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paKaTh PEIICHUE CHCTEMBI
HEPABCHCTB HA YHCJIIOBOU MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PEIICHUN PAJIAYHBIX 33/1a4.

DOyHKIUU

Pacno3naBath (yHKIIMM HW3y4YeHHBIX BHJIOB. IlOKa3bIBaTh CXeMaTHYCCKH

PAacIoIOKEHUE Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx, y = |X|, B 3aBuUCHMOCTH OT
3HA4YCHUN KOI(PPUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CrpouTh M M300pakaTh CXEMATUYECKH TpadUKU KBAAPATHUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHYyI0 QYHKIHIO IO (OpMyIie, MPUBOIUTH TPUMEPDI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCIEA0BATEIbHOCTH U IIPOTPECCHH

Pacrnio3naBaTh apuQMETHUYECKYI0 U TE€OMETPUYECKYI0 TIPOrPECCHH MpHU
Pa3HBIX CMIOCO0aX 3a/1aHuUs.

BbIMONHATS  BBIYMCIEHHUS €  HCHOJb30BaHMEM (oOpMya N-ro  4jeHa
apu(pMETHIECKON ¥ TEOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh uYI€HBl MOCJIEIOBAaTEIbHOCTH TOYKAMHM Ha KOOPAMHATHOM
MJIOCKOCTH.



PemaTte 3amaum, CBS3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEILHOCTSIMU, B TOM
qrclie 337a9d U3 peatbHON JKU3HH (C MCIIOJIb30BAHUEM KalbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ieioB (mudpoBbIc)
n/n H TeM NPOrpaMmbl Bcero KoHnTtpoJbHbIe IIpakTHyeckune P
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna ¥ BEIYUCICHUS. o5 1 0 bubnuorexa [JOK
Panmonansuble yncia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHECKHE BHIPaKCHIA 27 1 0 https://m.eds00.ru/7f415b90
bubnnorexa [JOK
3 ¥ PaBHEHHA H HEpaBEHCTBA 20 L 0 https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadguku. 24 1 0 bubnmnoreka [JOK
OyHKIIUU https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
I1 1
> OBTOpeHHeE 1 060bmeHNe 6 0 https://m.edso00.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0
I[MTPOT'PAMME



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB (poBbIe)
n/n HTEMIIPOrpaMMbI Bcero KoHnTpoJbHbIe IpakTuyeckue
oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 Uucna 1 BEIYUCIICHHUS. 15 bubmuorexa [JOK
KBagparusie kopHU https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTeneHs ¢ 7 bubmuorexa [JOK
LeJIBIM ITI0Ka3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckrie BHIPAKCHHUSL. 5 1 bubnmnoreka [JOK
KBanpaTHbiii TpexuiieH https://m.edsoo.ru/7f417af8
4 AnreGpandeckue BBIPaKECHUSI. 15 1 bu6nuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnmoreka [JOK
KBagparusle ypaBHeHMS https://m.edsoo.ru/7f417af8
VYpaBHEHMSI 1 HEPABEHCTBA. bubmmnoreka [JOK
6 . 13
Cucrembl ypaBHEHUHN https://m.edsoo.ru/7f417af8
7 YpaBHEeHUs 1 HEPABEHCTBA. 12 1 bubnmnoreka [JOK
Hepasenctsa https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
8 DymKuun. OCHOBHbIE MOHATHS > https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
d Dymxuun. Hucrosie pyniimn 9 https://m.edsoo.ru/7f417af8
but6mmorekxa [{IOK
10 Tosropenne n 0bodumenne 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0
[MPOT'PAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (mudpoBbIc)
n/n HTEM NPOrpaMMbl Bcero KoHnTpoJibHbIE IIpakTHyeckue P
o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 Yucna 1 BEIYUCIICHHUS. 9 bubmuorexa [JOK
JleicTBUTEIIbHBIC YK CIa https://m.edso00.ru/7f419d08
9 VYpaBHEHUs U HEPABEHCTBA. 14 1 bubnmoreka [JOK
YpaBHEHUS C OJHON IEPEMEHHOM https://m.eds00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnmnoreka [JOK
Cucremsl ypaBHEHUNI https://m.edso00.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmnoreka [JOK
HepasencrBa https://m.eds00.ru/7f419d08
bubmmoteka [IOK
) 1 1
> YHIH 6 https://m.eds00.ru/7f419d08
bubmmoteka [IOK
q 1 1
6 WCJIOBBIE TTOCIIEI0BATEILHOCTH 5 https://m.edsoo.ru/7f419d08
[ToBTOpenue, o00061IIEHNHE, bu6nuorexa [IOK
7 5 18 1
cUcTeMaTH3allus 3HaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
[MPOI'PAMME



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