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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBisSeTCSs OAHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOTO IMKIOB, €€ OCBOEHHE HEOO0XOAUMO s
MPOJOJKEHUsI 00pa30BaHus U B MOBCETHEBHOM KU3HU. PazBuTue y oOyyarommxcs
HAy4YHbIX TMPEJCTaBICHUI O TMPOUCXOKIACHUUM U CYIIHOCTH aireOpandyeckux
abCcTpakiMii, ciocobe OTpa)KeHUs MaTeMaTUYECKON HAyKOH SBJICHUI U MPOLIECCOB
B MpUpOJIe M OOIIECTBE, POJIM MaTEeMaTHUYECKOTrO0 MOJCIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBILUICHUS, HEOOXOIUMBIX ISl aJanTalliid B COBPEMEHHOM IIM(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHus. OcBOCHHE Kypca anreOpbl 00ecnednBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI OO0YyYaloU[MXCsi: OHM HCIOJb3YIOT JE€AyKTUBHBIE U
UHAYKTUBHBIE pacCyXJAeHHs, 0000IIeHre U KOHKPETU3alMI0, abCcTparupoBaHue U
aHasmornto.  OOyueHue  anredpe  mpeamnosiaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITEJIbHOW ~ JI€ATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 sSBIsSeTCs peaan3alueil 1esTeIbHOCTHOTO IPUHIUIA 00Y4YEHNUS.

B cTpyktype mnporpammel yueOHOro Kypca «AinreOpa» ajii OCHOBHOTO
o01iero o0pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIbHO-METOINYECKUE
auHUK: «Yucna u BbIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas U3 3TUX COJEp)KaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xozxe wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
IIPUXOAUTCS JIOTUYECKU PacCy’KIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TUM B mporpaMmy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTHMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3leiiax
MaTeMaTHUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBJIAJACHUIO O0YyYaIOIIMMHUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaTthyeckoro s3bika. ColepkaTreapHON U
CTPYKTYpHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «Ajiredpa» sBISETCA €ro
MHTETPUPOBAHHBIN XapakTep.

Copnepxxanne auMHUM «YHcia W BBIYHMCICHUS» CIYXUT OCHOBOM s
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTUYECKOTO MBILUICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AJITOPUTMAaMHU, a
TaK)X€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3zBuTHE NMOHATHS O 4YMCJIE HA YPOBHE OCHOBHOIO 0OOILEro 0Opa3OBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JEUCTBUTEIBHOM 4YHCIIE. 3aBEPLICHHWE OCBOCHHSI YHCIOBOMU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
n «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYUYAIOIIUXCS
MaTeMaTH4eCKOro ammapara, HeOOXOIMMOTro Uil pEelIeHHs 3aJad MaTEeMaTHKH,
CMEXHBIX TIPEAMETOB M IMPaKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHATILHBIX BRIpaKeHUI. Anredpa IeMOHCTPUPYET 3HAUCHHE MAaTEMATUKU Kak
s3bIKa I TIOCTPOCHUS MaTEMaTUYECKUX MOJIeNiel, OMUCaHMsl TPOIIECCOB U
ABJIICHUNA peanbHOro wmupa. B 3amaum  oOyueHuss anreOpe BXOAST TaKxKe
NajdbHEWIee pa3BUTHE aAJTOPUTMHUYECKOTO MBINUICHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JUIS OCBOCHHMS Kypca HWH(GOPMATUKH, M OBJIAJICHUE HaBbIKAMU
JeyKTUBHBIX paccyxacHui. [IpeoGpazoBanne CUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
0o0ydJaromuMHCsl 3HaHUN O (QYHKIUSAX KaK BaKHEWIIEeW MaTeMaTHYeCKOW MOJCIH
JUTSL OTIMCaHMUsSI U UCCIIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U SABJICHHUM B IPUPOJE
u obmectBe. M3ydeHne Mmarepuana CrHocOOCTBYET Pa3BUTHIO Y OOYy4YarOIIMXCSA
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BEIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NPEACTaBICHUN O POJIY MaTEMAaTUKH B PA3BUTUH LIUBWIN3ALUU U KYJIBTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna # BBIUKCICHUS», «AnreOpandeckue BbIpRXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIUN.

Ha usyuenne yduebHOro Kypca «Anredpa» orBogutcs 303 dacoB: B 7 Kiiacce
— 102 ygaca (3 yaca B Hepnento), B 8 kiacce — 102 ygaca (3 yaca B Heaenwo), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).

[TpoaomKUTENPHOCTh  YY4EOHOTO TOJa MPU TOJYYCHHH OCHOBHOTO OOIIEro
obOpasoBaHus cocTtaBiser 34 Hemenw, B 9 kimacce - 33 Heaenu, B COOTBETCTBUM C
pacnmucaHueM TOCYJapCTBEHHOW HTOTOBOM aTTecTalu MO 00pa30BaTeIbHBIM
nporpammam OOO



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMKCH
npoOeit k apyroi. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPAaBHEHUE,
yIOpSIOYMBAHUE  PAlMOHAIBHBIX 4Yuceld. Apudmeruueckue ACHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU Ha 4acTH, Ha
TpoOHu.

Crenenb ¢ HaTypaJdbHBIM TOKa3zaTeJleM: OIpeesieHue, IpeoOpa3oBaHue
BBIPOKCHUH Ha OCHOBE OIPEJICNICHUs], 3alUCh O0IbITUX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE JAPOOU U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 33a/1aud Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4YuCle TpsMas ©  oOpaTHas
PONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUS

IlepeMeHHbIE, YNCTOBOE 3HAYECHHUE BBIPAKEHUS C EpeMEHHOM. JlomycTumblie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBineHre 3aBUICUMOCTH MEX/1y BEJIMYMHAMU B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl U MHOTOwIeHbl. CTeneHb MHOroujaeHa. CloKeHHe, BBIYMTAHUE,
YMHOXEHUE MHOIOYWIEHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMbl M KBagpaT pasHocTtu. Dopmyna pasHOCTH KBaapaToB. PaznmoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YMCIO KOPHEU JMHEWHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCIOBHIO 3a7auu. Pemenre TeEKCTOBBIX 3a/1a4 C HOMOIIBIO YPaBHEHUM.

JluneitHOE ypaBHEHHE C JBYMS NEepeMeHHBIMH U ero rpaduk. Crucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMsS IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUN
crocoOoM MoACTaHOBKH. [Ipumepsl perieHus TEKCTOBBIX 3aJad € MOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynxuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |X|. I'padmueckoe peiieHHe TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uwncia. lloHstue 00 wuppanyMoHAILHOM YHCIIE.
JlecaTuunble TpUOIMKEHUs] UppallMOHATBbHBIX uncelsl. CBoiicTBa apudMEeTHUECKUX
KBaIPAaTHBIX KOPHEW M WX MPUMEHEHHUE K MIPE0OPa30BAHUIO YHCIIOBBIX BBIpAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C LETBIM MOKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkCh YKCIa.

AJire0panyvecKne BbIPaKeHH s

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBAaJpaTHOTO TpPEXWIEHA  HA
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ajredpanueckoil apooOwu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHUE, JIeJIeHHe anredpandeckux Apooeil.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUHN, CBOISIIMXCS K JUHEHHBIM U KBaJAPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas muTEpHIpeTalivs ypaBHEHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JByMs NEPEMEHHBIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a/1a4 anredOpandeckiuM CrocoOoM.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHA

[Torsitne Qynkmuu. OO6nacTy OMpeAeNeHUs W MHOXECTBO 3HAYCHHM
bynkuun. CnocoOsl 3aaHus PYyHKIIUM.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yucia v BbIYMCICHUS

PanvionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE JapoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEMUCTBUTENIBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JUIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PeleHne ypaBHEHUM, CBOASIIMXCA K KBAJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-paliMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsl mepeMeHHbIMH M ero rpaduk. PemieHue cucrem OBYX
JIMHEWHBIX YPABHEHHH C IByMs IIEPEMEHHBIMU. Perienne cucrem JByX ypaBHEHH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpoi cremeHu. [paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anreOpanvdeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOH. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUHA

KBagpatnunas ¢ynknus, e€ rpaduk m cBoiicTBa. [lapaboma, kKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [x| , u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccHu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300pakeHrne WIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOorpeccuii
TOYKaMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTUKOB M POCCHMCKONM MATEMATHYECKOM IIKOJIBbI, K HCIIOJB30BAHUIO ITUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpeACTaBICHUEM O MAaTeMAaTHUYEeCKUX OCHOBaX (PYyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IESITEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE B pEIICHUM IPAKTUYECKUX 3a4ad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENHbHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeI0BEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIIN3ALUH,
OBJIAJICHUEM S3bIKOM MaTEMaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIEI0BATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha TPUMEHEHHEe MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHUs 3a7ay
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMIUMCS YCJOBHSAM COUMAJIBHOW M MPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTuX JoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONBITA IPYTUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBAThH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMaTHUYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHWUH MEXKIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATUH, YCTAHABIWBATH  CYIIECTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIHe,
YCIIOBHEIE;



BBISIBISTh ~ MaTE€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOUECHNUN 110 aHAJIOTUY;
pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHUH (MPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOMPATh Hauboyiee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKIE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIICI0BATEILCKANA WHCTPYMEHT IO3HAHWS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTaHABIWBAaTh HWCKOMOE W JaHHOE, (HOPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

IPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIAaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCICIOBaHME IO  yCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COO0M;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;

POTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATH M HWHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJayd CXeMaMH, AuarpaMMaMiy, HWHOW Tpadukol u ux
KOMOMWHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WHGOPMAIMU TIO KPUTEPHUSM, MPEITOKECHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh ©  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHCHHS II0
XOJy peIIeHUs 3a1a4i, KOMMEHTHPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
pOoOJIEMBI, PEIIaeMON 3a1a91, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX
YYAaCTHUKOB JIHAJIOTa, OOHAPYXUBATh Pa3IMYUEe M CXOJCTBO TMO3WIUMN, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3ybTaThl  pEHICHUS  3a7a4d,  JKCICPHUMCHTA,
UCCIICIOBAHUS,  TPOEKTa,  CaMOCTOSTEIBHO  BBIOMpAaTh  (opmat
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIIOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOH JCATCIIPHOCTH, TUIAHUPOBATh OPraHU3aIlNIo
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JOTOBapUBATHCA,
00CyXJ1aTh TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCykIeHHs, O0OMEeH
MHEHUSIMH, MO3TOBBIE INTYPMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboOThI M KOOPJIUHUPOBATH CBOM JIEUCTBHS C APYTMMH YJIEHAMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIHMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe JAeilicTBUS
Camoopranuszanus:

CaMOCTOSITEILHO COCTABJIATH IJIaH, aJlTCOPUTM PEIICHUs 3aaud (WU €ro
9acTh), BBIOMpaATh CHOCOO peIICHHS ¢ Y4ETOM HMMEIOIMIUXCS PECypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTpPOJS Ipolecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIBCTB, HAMICHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIIA HEJOCTHKEHUS LETH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOImMICS TMOJIYYUT CIECAYIOIINE
MpEeMETHBIE PE3YJIHTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, couyeTass yCTHbIE W THUChMEHHBIE TPUEMBI, apu(PMETHUECKUE
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaYeHUs YKCIIOBBIX BBIPAXKECHHUH, MPUMEHSTh pa3sHOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUMN, COJAEpKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAIOYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY pe3yJibTaTa BRIYHUCICHUM, OLICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIISIMU.

[IpuMeHAT,  NOpU3HAKK  JECIMMOCTH,  PA3J0KEHUE HAa  MHOXXHUTENIH
HATypPAJIbHBIX YHCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYWH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelICHUs 3a7a4 ¢ Y4ETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPa:KeHH s

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaa.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUN IpU 3aJlaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHWS — IEJIOTO0  BBIPAKEHUS B MHOTOYJICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOYJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 3a CKOOKM OOIero MHOXUTENS, TPYNIUPOBKU ClIAraeMbiX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensTh npeodpa3zoBaHKsi MHOTOUJICHOB JJI PEILICHUs Pa3JIMYHBIX 3ajlau
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypalbHBIMU NOKA3aTEISAMHM IS
npeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, NPUMEHsA IPAaBUIIA
Iepexoia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHUH JIMHEUHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl THap 4YHUCEN, SBIAIOMIMXCA pPELICHUEM JHMHEHHOTrOo
YPaBHEHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJB3YySICh TpauKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctembl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pe3yJIbTarT.

DyHKUUMA

N300paxkaTth Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHUCIOBBIE IPOMEXKYTKH HA
anredpanvyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BIYUCICHUSA

Ncnonp3oBaTh HauyajabHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qyucen Ji1 CPAaBHEHUS, OKPYTJIEHUS U BBIYMCIECHUN, N300paxaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs NOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJ[paTHbIE KOPHU, UCIOJIb3YSl MPU HEOOXOJMMOCTH KaJbKYyJATOP, BBIMOJHSITH
npeoOpa3oBaHus BbIPAXKEHUW, COJEpPKAIUX KBAJApPAaTHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEMN.



Ncnonw3oBaTh 3anucu OOJBIIUX U MaJbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpanyveckKne BbIpazKeHH sl

[IpuMeHsAT, TMOHATHE CTENEHH C IEJbIM TOKa3aTeleM, BBITOIHATD
npeoOpa3oBaHUs BRIPAKECHH, COJIEPIKAIUX CTEIICHHU C LEJIBIM MTOKa3aTesIeM.

BbINOTHATH TOXKIIECTBEHHBIE MPEOOPa30BaHUS PaAllMOHATILHBIX BBIpaKEHUN
Ha OCHOBE MPaBWI JEUCTBUIN HAJ] MHOTOUJICHAMH U aJIr€0pandecKUMU APOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEU.

[TpumensTh peodpa3zoBaHus BEIPAKESHUM SIS PEIICHUS Pa3IuYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJbHBIE ypaBHEHWS,
CBOJISILITMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUNM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIWBATh, HMEET
U ypaBHCHUE WJIM CHUCTEMa YPaBHCHHUH PEIICHMs, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJIENTM C TIOMOUIBIO COCTAaBJIEHHUS YpPaBHEHHS WJIH CHCTEMbl YypaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJYYSHHBIN pe3yibTar.

[IpuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJII CpPaBHEHHUS, OIICHKH,
pemiarh JUHEHHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHONM U MX CHUCTEMBI, /1aBaTh
rpauyuecKky0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMA

[TonumaTe ¥ UCIONIB30BaTh (DYHKIIMOHATBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONpEeAeNsITh 3HaueHHe (YHKIUHM O 3HAYCHUIO
aprymMeHTa, ONpeeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTb CBOWCTBA YHCIOBO
byHKIMU 10 €€ rpaduKy.

K koniy oOydenus B 9 kiacce o0OydYarOUIUMCS MOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
coueTass YCTHbIE W THCHbMEHHBIC TPUEMBI, BBIMOJTHATH BBIYHCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHus CTENEHEM C LENbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh JEUCTBUTENBHBIE YKCIA, BBIMNOJHATh NPUKUAKY PE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs M1 HEPABEHCTBA

Pemare nuHenHbIE WM KBaJApaTHbIE YpaBHEHWS, YPaBHEHUs, CBOJISIIUECA K
HUM, IPOCTEHIITNE TPOOHO-paAIlMOHATBHBIC YPABHEHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOBBIE 3ajayM  alreOpauvdecKuM CIOCOOOM C  TMTOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC ¢ TPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHCHUE WM CUCTEMA YPABHECHUU PEIICHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemate nuHeliHbIEe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pa)kaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMChIBaTh PEUICHUE C TMOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIFOYAIONE KBAJPAaTHOEC HEPABEHCTBO, M300pakaTh pEIICHHUE CHCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIUICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a7a4.

DOyHKUUMA

Pacno3naBath (YHKIMM H3Y4eHHBIX BHIOB. Iloka3piBaTh CXeMaTHYCCKH

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Crtpouth u M300pakaTh CXEeMaTHYECKH TpadUKU KBAJPATUUYHBIX (DYHKIIHIA,
OIMMHCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh KBagpaTHyHy0 (QYHKIHIO 110 GOpMysie, TPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX YHKIIMIA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCcun

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BoInonHsATh  BBIYMCIAEHUA C HUCHOAb30BaHUEM (GopMmMyn N-ro  4ieHa
apupMeTHUECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIBHOCTH TOYKAMU HAa KOOPJIWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJIrEOpaHECKIe BEIPAKCHHA 2 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHHS H HEPABEHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopawratet u rpadpmki. Gynkin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tostopenne n 06odmenne 6 2 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 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

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucna u BeruncieHust. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIEH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIPaXKEHHUSL. 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 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKuH. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o Dynumn. Hucnosie pyniuun o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOpeHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 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

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmuorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBA 6 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dymicui 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 UucnoBsle MOCIeA0BATEIbHOCTH 15 1 https://m. eds0o.ru/7f419d08
7 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATU3AIIHS 15 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 BeimoytHATE,  couyeTass  YCTHBIE W NHUCHBMEHHBIE  NPUEMBI,
' apudMeTHYECKUe EHCTBUSI C PAallUOHATHHBIMH YHCIIAMHU
HaxomuTh  3HAa4YCHHWs]  YHCIOBBIX  BBIPXKCHHH,  IPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BHIUHUCIICHHS 3HAUEHUHN JAPOOHBIX
BBIpAXKEHUH, COJIep KaInX OOBIKHOBEHHBIC U JCCSITHYHBIE IPOOH
[lepexomute OT oaHOM (GopMbl 3amucu  YWcen K  ApYyroi
r (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OCCKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U YHOPSAIOUMBATH PALIMOHAIIbHBIE YUCIIA
1.5 OKpyTJaTh yncaa
BbInoNHATE MPUKUAKY W OLEHKY pe3ysibTaTa BBIYMCICHHUM, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BBINOMHATH JIEUCTBUS €O
CTEMEHSIMH C HATYpaJbHBIMH ITOKa3aTeIsIMU
17 [IpuMeHsITh NPU3HAKU JEIMMOCTH, PAa3JI0OKEHHE Ha MHOXHUTEIU
' HATYypalbHBIX YHCET
Pemare  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHUEM BEITUYHH, MPOMOPLIUOHATIEHOCTHIO BEJIMYUH,
1.8 IPOIEHTAMH, HWHTEPIPETHPOBATh PE3YAbTAThl pEIIeHUs 3aJad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBath anreOpanveckyro TEPMUHOJOTHIO W CHMBOJIUKY,

NPpUMCHSTH e€ B nmponecce 0OCBOCHUA y‘lC6HOFO Marcpuraia




Haxomuts 3HaueHuss OyKBEHHBIX BBIPDAKEHHUH TIIpU  3aJlaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
23 BbimonsaTh mpeoOpa3oBaHUS IEJIOTO0 BBIPAKEHUS B MHOTOUIECH
' IPUBEIECHUEM NOJIOOHBIX CJIaraéMbIX, PACKPBITUEM CKOOOK
BbInoHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATh (OpPMYJIbI KBajJpaTa CYMMbI U KBajpaTa
pa3HoOCTH
OcymiecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOXKMTEIHU C TIOMOIIbIO
25 BBIHECEHHSI 3a CKOOKHM OOILEro MHOXUTENS, TPYIIIUPOBKH CIIaraeMbIX,
pUMEHEHUs! POPMYIT COKPAILIEHHOTO YMHOKEHUS
28 [IpumensaTs npeobpazoBaHUsi MHOTOYJICHOB ISl PELIECHUS Pa3IMYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
57 Hcnonp30BaTe CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEISIMU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUI
3 VYpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TI€PEMEHHOW, TPUMEHSS
3.1 IIpaBUJIa Mepexoaa OT UCXOJHOTO YPABHEHMSI K PAaBHOCHJIBHOMY €MY.
IIpoBepATh, ABISAETCA JIM YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensaTe rpaguyeckue MeTOAbl NPU  PEIIEHUM JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupats npuMepsl Nap Yucel, ABJSAIOIIUXCS PEIIeHUEM JTMHEHHOTro
' YPaBHEHUS C ABYMS IIEPEMEHHBIMU
CtpouTh B KOOPJMHATHOMN INIOCKOCTH Ipa)uK JTMHEHHOIO YPaBHEHUS C
3.4 JIBYMsl NI€PEMEHHBIMU; IO0JIb3YACh Ipa(UKOM, MPUBOAUTH IMPUMEPHI
pELlIEeHUs] ypaBHEHUS
35 PemaTp cuctemsl JBYX JIMHEWHBIX YPaBHEHUH C ABYyMs IEPEMEHHBIMH,
' B TOM 4YHCIIE TpapUUECKH
CocTaBiiTh U pemarh JUHENHOE ypaBHEHUE WM CUCTEMY JTMHEMHBIX
3.6 YPaBHEHUH M0 YCIOBUIO 3a/1a4M, HMHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJIy4E€HHBIN pe3ysIbTaT
4 Koopaunats! u rpapuku. OyHKImm
N300paxxaTh Ha KOOPIMHATHOM MNpPSAMOIl TOYKH, COOTBETCTBYIOIME
4.1 3alaHHBIM KOOpAMHATaM, JIydd, OTpPE3KH, HHTEpBajbl, 3alHCHIBATh

YHUCJIOBBIC IIPOMECIKYTKH HA aJII‘C6paI/I‘{CCI(OM SA3BIKE




Ormeuarr B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH IIO0O 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpourts rpaduku muHEHHBIX QyHKnuid. Ctpouth rpaduk GyHKIUNA Y
| = I
OnuceiBaTh ¢ MOMOLIBIO (PYHKIUI H3BECTHBIE 3aBUCUMOCTU MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTh, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBLHOCTH, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHne QyHKIMY 110 3HAYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii cmoco0 TNPEACTAaBIEHUS W aHAJIW3a
4.6 nHpopmaluy, U3BJIEKATb W HMHTEPIPETHPOBATh HHGMOpPMALUIO U3
rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJibTara
1 Umucna u BIYUCIIEHUS
Wcnonb3oBaTh  HayallbHble  TPEACTABICHHUS O  MHOXECTBE
11 JNEHCTBUTENBHBIX YUCEN AJISi CPAaBHEHUS, OKPYTJICHUSI U BBIUMCICHUM,
' u300pakatb JCHCTBUTENIbHBIE 4YHCIIa TOYKAMU Ha KOOPIMHATHOMN
PAMOM
[IpumensaTr mnoHATHE  apUPMETUYECKOTO  KBAJApPAaTHOTO  KOPHS,
12 HaXOJWTh KBAJpaTHbIE KOPHH, WCIOJNB3YS TP HEOOXOAUMOCTH
' KaJbKYJISATOP, BBIOJIHATH MPeoOpa3oBaHusl BHIPAKEHUH, COAEpPKAIINX
KBaJIpaTHbIE KOPHU, UCIOJIb3YsS CBOMCTBA KOPHE
13 Hcnonb3oBarh 3amucu OOJBIIMX M MalbIX YHUCEN C TOMOIIBIO
. JECATUYHBIX JIpo0eii u creneHei yncna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TOHSATHE CTENEHU C LEJIbIM IOKA3aTeJeM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJEpXKAIIUX CTENEeHH C LEIbIM
II0Ka3aTeaemM
25 BhITONHATE  TOXIECTBEHHBIE  MPEOOpa3oBaHUs  pPaAIlMOHATBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHJI JeNUCTBUI HaJ MHOrOYJICHaMHd H




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[TpumensTs mpeoOpa3oBaHUsl BBIPAKEHHHA IS PELICHHS Pa3JIMYHBIX

3aa4 U3 MaTCMaTUKH, CMCKHBIX IPEAMETOB, U3 peaHBHOfI IMPAaKTUKN

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemware nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS M PAalMOHAIBHBIC
YPaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpoOCTEWIINE MCCIEIOBAHMS YPAaBHEHUHM H  CHUCTEM
ypaBHEHUH, B TOM 4YHUCJIE€ C [pPUMEHEHUEM TIpaduyecKux
Mpe/cTaBlIeHU (ycTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa

yYpaBHEHUH pelleHus], €ClIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomute OT cnoBecHOW  (opmyaupoBkM 3amaun K e
anredpanyeckol MOJIENH € MOMOIIBIO COCTABJIEHUS YPABHEHUS WIIU
CUCTEMBl YpaBHEHUM, MHTEPIPETUPOBaTh B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJy4eHHbIN pe3ybTatT

3.4

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISl CPAaBHEHUS, OLICHKH,
pelarh JUHEIHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpauuecKkyro  WJUIIOCTPAIlMI0  MHOXECTBA  pelIeHUi

HEPABCHCTBA, CUCTEMBI HCPABCHCTB

DOyHKIMU

4.1

[loHumath ¥ HCHOJB30BAaTh (PYHKIMOHANBHBIE MOHSATHS M SI3BIK
(TepMUHBI, CHUMBOJHMYECKHE OOO3HAUYECHHUSI), OMNPEACATh 3HAYCHUE
(GYHKIMHM IO 3HAYEHUIO apryMEHTa, OMNpEIeNsiTh CBOWCTBA ()YHKIIHH

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:
y=k/x

k/x

, Y =X,y = X% Yy = x|, onuchIBaTh CBOMCTBA YMCIOBON (PyHKIMHU MO €€
rpaduxy




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJ1bHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHAS

1.1

CpaBHI/IBaTI) U YIHOpAAOYMUBATH pPAllMOHAJIBHBIC WM HPPAIHOHAIIBHBIC

qucia

1.2

BremonaaTe apI/I(l)MCTI/I‘IeCKI/IC I[GflCTBHSI C pallMOHAJIbHBIMH YMCJIaMU,
coycTad YCTHBIC MU NMHMCbMCHHBLIC HpI/IéMI)I, BBITIOJIHATH BBIYMCIICHUS C

HppairOHAJIbHBIMHA YU CIIaMU

1.3

HaxonuTe 3HaueHusl cTeneHeld ¢ LENbIMU TOKa3aTels MU M KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITB lIeI\/’ICTBI/ITeJ'II)HI)IC YuCiia, BRINIOJHATE NPUKUIAKY PE3YyJIbTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemare  nuHelHblE W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJSIILIMECS K HUM, IPOCTEUIIINE IPOOHO-pAllMOHAIbHBIE YPaBHEHHUS

2.2

Pemath cuctembl ABYX JMHEHHBIX ypaBHEHUH ¢ ABYMs NEPEMEHHBIMU
Y CHUCTEMBI JIBYX YpaBHEHHI, B KOTOPBIX OJIHO ypaBHEHUE HE SBISETCS

JIMHEHHBIM

2.3

Pemate TekcTOBEIC 3aJa4u aJIFC6paI/I‘IeCKI/IM crocoboM ¢ IIOMOIIBIO
COCTAaBJICHUA YpPABHCHHUA HWIIM CUCTEMbI [BYX ypaBHeHI/Iﬁ C IABYMs

IICPEMECHHBIMU

2.4

HpOBOI[I/ITL HpOCT@ﬁIHHC HCCIICI0OBaHUA ypaBHCHI/Iﬁ n CHUCTCM
ypaBHeHPIfI, B TOM YHUCJIC C IMPUMCHCHHUEM rpa(queCKHX
Hpe,Z[CTaBJ'IeHI/Iﬁ (HaHpI/IMep, yCTaHaBJIMBAThb, UMECT JIM YPABHCHUC NI

cucreMma ypaBHCHI/Iﬁ peuieHus, €Ciiu UMECT, TO CKOJ'ILKO)

2.5

Pemath JIMHEIHBIE HCPAaBCHCTBA, KBaApaTHBIC HCEpPAaBCHCTBA,
I/1306pa}I(aTL peuIeHruC HEPAaBCHCTB HaA YHCI0BOM HpHMOﬁ, 3allMChIBAThb

peIICHUEC C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMbl JMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKIIIOYAOMIUE  KBAJApPaTHOC HCPABCHCTBO, I/1306pa)i(aTB pCIICHUC




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOI;'I, 3aIIMCbIBAaTh PCHICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHBIX 33134

OyHKIMU

3.1

Pacnio3naBate  (QyHKIMH  HW3Yy4CHHBIX  BHAOB.  [loka3wIBaTh
CXEMAaTHYECKH PaCIIOI0KEHNUE Ha KOOPMHATHOM IJIOCKOCTH rpaduKoB
¢byukuui Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HauYeHUH K03 PUIIMEHTOB, ONUCHIBATh CBOMCTBA PYHKLINN

3.2

[loka3piBaTh CXEMaTHYECKHM PACIOJIOKEHHE Ha  KOOPJIMHATHOM
TUIOCKOCTH TpaduKkoB GyHKIMH Buaa Y = YX, Y = |X| U ONHCHIBAThH

CBOMCTBa QyHKIMH

3.3

Crpoutb u wu300pakarb CXeMaTH4YeCKH TpaduKkd KBaJPaTUUHBIX
(yHKIMM, ONMMCHIBAaTH CBOMCTBA KBaJpPaTMYHBIX (QYHKUMHA MO HX

rpaduxam

3.4

PacrioznaBath KBagpaTU4HYIO (QYHKIHMIO IO (QopMmyse, MPUBOIUTH
MpUMEpPbl KBAJIpPaTUYHBIX (YHKIUN M3 pealbHON JKU3HH, (PU3UKH,

reOMETPUH

Apudmernueckas U reoMeTpHUecKas MPorpeccuu

4.1

PacrioznaBath apudMeTHUUECKyI0 U T€OMETPUUECKYIO0 IPOrPECCUr IpU

Pa3HbIX crocodax 3aJaHus

4.2

BbInoNHATE BBIYMCIEHUS C MCMOJIB30BaHMEM (QOpMya N-TO ujeHa
apumMeTHuyecKoil U reoOMeTPUUECKON MPOTrPEeCcCHii, CyMMbI MEPBHIX N

YJICHOB

4.3

I/I306pa)I(aTL YJICHBI IIOCJICA0BATCIbHOCTH TOYKAaMH Ha KOOpI[HHaTHOﬁ

IINIOCKOCTH

4.4

Pemath 3aga4u, CBA3aHHBIC C YHMCJIOBBIMHU ITIOCICIOBATCIIBHOCTAMM, B
TOM YHCIC 3aJadyu H3 peaanoﬁ KU3HHU (C HCIIOJIb30BAHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 YHucna v BRIYKACICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k npyroi. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
12 Apudmernueckue AeUCTBUA C pallMOHAIbHBIMU YUCIIaMU. Penienue 3anad us3
' peaibHOM MPAaKTUKHU HA YacTH, Ha IpOOHU
13 Crenenp ¢ HaTypaJbHbIM [IOKa3aTeJeM: OIpeeleHre, npeodpazoBaHue
' BBIPaKEHUI Ha OCHOBE OMNpE/IeNICHNUs, 3aIUCh OOJIBIINX YHCE
14 [IpouieHThl, 3amuch MPOLEHTOB B BHJE ApoOU U JIpoOU B BUJE MPOILIEHTOB.
' Tpu oCHOBHBIE 3a1a4y HA NPOLIEHTHI, PEIICHUE 3a1a4 U3 PEAIbHOM NPAKTUKH
15 IIpumeHeHME  NPU3HAKOB — JEIMMOCTH, Pa3jOXEHHWE Ha  MHOXKHUTEIU
' HaTypaJIbHBIX YUCEI
16 PeanbHple  3aBuUCMMOCTM, B TOM u4HclIe IHpsMas M oOpaTHas
' IIPONIOPLIMOHAIIBHOCTH
2 AnreOpandeckue BhIpaXEHUs
21 IlepemeHHbIE, YUCIOBOE 3HAYCHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMblie
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCHUMOCTH MEXJIy BEJIMUYMHAMU B BUIE (OPMYIIBL.
. Beraucnenus no popmynam
23 IIpeoOpa3oBanue  OyKBEHHBIX  BBIPAXCHMH, TOXKJIECTBEHHO  DPAaBHBIC
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHM C HATYPAIBHBIM [10KA3aTeIEM
25 Opnounensl 1 MHOrowieHsl. CreneHb MHorowieHa. Clio)keHHE, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOWJIEHOB
26 DopMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3inoxkeHrne MHOTOWJIEHOB HA MHOXKUTEIN
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOTO
. YPaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN
33 CocraBiieHHe ypaBHEHUH IO YCIOBUIO 33Jauyd. PelieHue TEKCTOBBIX 3a/1ay C
' IIOMOIIBIO YPABHEHUI
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C NOMOIIBIO CUCTEM ypaBHEHHU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Toukn Ha npsMon
42 Hucnossle TPpOMEKYTKH. PaccTosiHue MexXay IByMsl TOUKAMH KOOPAMHATHOU
' NpAMOM
P [MpsmoyronpHas cuctema koopauHat, ocu OX m Oy. AlGcrucca U opanHATa
' TOYKU Ha KOOPJIWHATHOM IJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHbIX (Gopmynamu. UteHune rpadukoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynkouu y = [X|
A7 I'paduueckoe pemieHne JNUMHEHHBIX ypPaBHEHHMH M CHCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna u BBIYMCIEHUS
11 KBangpatHblif kopeHb u3 uncna. IloHsaTHe 00 uppanMoOHAIBHOM YHCIIE.
. JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEIT
CBoiicTBa apudMeTHUeCKUX KBaJPaTHBIX KOpPHEW W MX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO0 YHCIOBBIX BBIPAKEHUN U BBIYUCICHUSAM. JefiCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enbIM MOKa3areneM U e€ cBoiicTBa. CTaHgapTHas 3allich YKcia




AnreOpandecKkue BEIPaXKCHUS

2.1 KBagparHslii TpEXUWIEH, pa3jIokKEHUE KBaJAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckast 1poob. OCHOBHOE CBOWMCTBO anredpandyeckoit Apoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BoIpaKE€HUS U UX IIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanparHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJApaTHOIO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'paduueckas MHTEpHIpETaNs YPaBHEHUN C JIBYMS TIEPEMEHHBIMH U CHUCTEM
3.4 JMHENHBIX YpaBHEHHU C IByMs mnepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemienne TeKCTOBBIX 337129 anreOpandecKuM CIocoOoM
3.6 UmrcnoBble HEPaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTepeMeHHO
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJTHOM IMepEeMEHHON
4 DyHKIIUA
i1 [lonstne ¢ynkuu. OOMacTh ONpPENECICHHUSs M MHOXECTBO 3HAYCHHM
' ¢dbyaknun. CriocoObl 3a1aHus QYHKITAN
4.2 I'paduk pynkuuu. Urenue cBorcTB HyHKIMH MO e€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIINUX pPeaTbHbIE TPOIECCH
a4 OYHKIMK, OMNHUCHIBAIOIIME NPSIMYH0O M OOpaTHYHO MPOMOPLHOHATbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkumu y =x7 y = x?
4.6 Oyukuuu y = [x, y = |x]|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUN

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
11 PanmonaneHble ymcna, WppalMOHANbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
. JECATUYHbIE JPOOH
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEIN, ICHCTBUTEIBHBIC YUCIA KaK OECKOHEYHBIC
19 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX/y MHOXKECTBOM
. JEMCTBUTENBHBIX YHCET U KOOPAUHATHOM npsiMoil. CpaBHEHHE JE€MCTBUTEIBHBIX
quce
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHHBIMH YHCIAMU
N3mepenusi, npubmkenusi, oieHKU. Pazmepsl 00BEKTOB OKPYKAIOIIEro MUPa,
14 JUINTENBHOCTh TPOIIECCOB B OKpyxawmeM wmupe. [IpubnumxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NMpuommxenus. Oxpyrienue yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYMCIICHUIA
2 VYpaBHEeHUS 1 HEPaBEHCTBA
2.1 VYpaBHeHUs ¢ OAHOM IepeMeHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIMXCS K KBAIPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepbl pelieHUss YpaBHEHUM TpPEThbed W
' YeTBEPTOU CTENEHEN Pa3IoKEeHUEM Ha MHOKUTENN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pewrenue cucrem IByX JTUHEHHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMi, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
. BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHHH C IBYMS IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoooM
212 UucnoBele HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue MuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckast mHTEpHpeTalyss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS

NEPpECMECHHBIMHA




OyHKIMU

KBamparnunass ¢yukuus, e€ rpaduk u cBoiictBa. Ilapabona, KoOpaWHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoJIbI

3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumii y=K/x, y = X* u ux cBoicraa

3.4 I'padukyu QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

41 Omnpenenenre 1 cnocoObl 3aJjaHKsI YUCIOBBIX MOCIIEI0BAaTENILHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyiioit U Gopmysioit N-ro dieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUECKON
' MIPOrPECCUH, CYMMBI IIEPBBIX N UIEHOB

43 I'eomerpuueckas mporpeccuss. PopMmynsl N-r0  WIEHA T€OMETPUYECKOMN
' MIPOrpPECCU, CYMMBI MIEPBBIX N UIEHOB

44 N300paxkenne usiaeHOB apu(pMETHUYECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITIOHEHIIMAIBHBIA POCT

4.5 CnoHbIE POTICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHSAMH: MHOXECTBO, IIOJIMHOYECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIEPUPOBATh IOHATUSAMH:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh WX IMPU PELICHUU
3aJa4; yMEHHE UCIO0JIb30BaTh rpapUuecKoe NMpeICTaBICHHE MHOXKECTB
JUISl OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELIEHUU 3a]1a4

U3 IpYTUX y4eOHBIX MTPEIMETOB

YMeHne onepupoBaTh MOHATHUAMH: OTNpEAeNieHne, akCHOMa, TeopeMa,
JI0OKa3aTeNbCTBO, YMEHHUE paclo3HaBaTh WCTHHHBIE W  JIOKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUSAMU: HATYPaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
NEeIMMOCTH, 1I€JI0€ YHCIIO, MOIYJb 4HWCia, OOBIKHOBEHHas Ipo0b M
JecsiTuYHasi JpoOb, CTaHJAPTHBIM BUJ YMCIa, pallMOHAIBHOE YUCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJHATH JEHCTBUS C  UWCIaMH, CpaBHUBaTh U
yIOpSAOYMBATh 4YMCIA, TMPEJCTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKpYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTara BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IEJBIM IOKa3aTeleM,
apudmeTuyecKuil KBaJpaTHBIA KOpEHb, MHOTOYJICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPAcUYEThl MO (Qopmynam,
npeoOpa3oBaHusl ILENbIX, JIPOOHO-PAlMOHAIBHBIX BBIPAKEHUA U
BBIPQKEHUI ¢ KOPHAMM, pa3jokKeHHEe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCIIE€ C HCIOJIb30BaHHMEM (OPMYNl Pa3HOCTH KBaJpaToB H

KBaJpaTa CYMMBbI U pa3HOCTU

YmMmenue ONCPpUPOBATH NNOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE U KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JIMHEHMHBIX YPaBHECHMI, JTUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-palliOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUN 3a]a4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0O M KOOPJIMHATHYIO IJIOCKOCTb JJIsi M300pakKeHMsI pelIeHUI

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUA, TpaduK QyHKUINUU, HYIH
byHKIMH, MIPOMEXYTKH 3HAKOTOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JUHEHHAss (QyHKUUSA, KBagpaTuyHas (QyHKIHS,
oOpaTHasi NIPONOPLUUOHANBHOCTh, Mapaboia, rumnepbosia; yMeHHe
cTpouthb rpaduku GyHKIIUN, UCTIOTB30BaTh TPA(UKH 711 OTIPEICTICHUS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHus 3a1ad U3 APYrux
Y4EOHBIX MpPEIMETOB U PpEIbHOW JKU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXYy BEIHUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMU: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrpPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEAOBATEIbHOCTEH, (GOPMYIBl CYyMMBI H
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

YMeHue peuiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha HPOLCHTHI,
JOJIM M 4YaCTH, ABHIKXCHHC, pa60Ty, LCHY TOBapOB MU CTOUMOCTb
ITOKYIIOK U YCJIYTI', HAJIOTH, 3aa4U U3 oOmactu YIIPpaBJICHUS JINYHBIMU U
CEMEHHBIMH (bl/IHaHCB.MI/I); YMEHUC COCTaBJIATH BbBIPpAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI 110 YCJIIOBHIO 3aJa4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPAMOYIOJBHBIA TPEYroJbHUK,

MEIHaHa, 6I/ICCCKTpI/IC8. U BBICOTAa TPCYrOJIbHUKA, quLIpéxyFOHBHI/IK,




napajuiesiorpamMm, poM0O, HpsMOYTOJbHMK, KBaJpaT, Tpamnerus;
OKPY>KHOCTb, KpYI', KacaTellbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3agadd, B TOM YHCIE U3 MOBCETHEBHOM
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C IPUMEHEHUEM

U3yYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHue omnepupoBaTh IMOHSATHUSMH: PABEHCTBO (HUIYpP, PaBEHCTBO
TPEYroJIbHUKOB; MapaUICIbHOCTh M TMEPIECHIUKYISIPHOCTh MPSIMBIX,
YroJa MEXIy TMPSMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIIHUs,
nonooue Guryp, mogoOHbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIEHO
TOYKHA U TPSIMOW; YMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh TPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YTOJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbl MPEIMETOB U 0OBEKTOB B OKPYKAIOLIEM
MHpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEpUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO NapaJlIeNeNUIed; YMEHUE IMPUMEHITh NPU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy [ludaropa, TpPUrOHOMETPUYECKHE COOTHOLICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMIAICH

12

YMenune wu3zo0paxkarh IUIOCKME (UTYPBl M WX KOMOWHAIIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATH IIOHATHUSAMM IIpAMOYT'OJIbHAA CHUCTEMa
KOOpAHUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId TPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpaMMmel, Ta6J'II/II_[BI, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC HN3BJICKATBh, HHTCPIIPETUPOBATDH u HpCO6paSOBBIBaTB




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEIUYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue omnepupoBaTh MOHSTHSAMU: CIY4alHBIA OMBIT (CIy4alHbIN
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/ladyd METOJIOM OPraHM30BAHHOTO Mepedopa M C HMCHOJIb30BAHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOSTHOCTU PEaTbHBIX
COOBITHM M SIBJCHMH, MOHUMATh POJIb NMPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHM B OKpYXKAaloIleM MHpPe U B IKHU3HH;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMmenue BbIOMpATh MOJIXOISAIIMA W3YYEHHBIM METOJ AJsl pelIeHHs
3a/1a4¥, IPUBOJUTH NPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HH, PACIIO3HABATH NIPOSIBIICHUE 3aKOHOB MATEMATUKH B
HCKYCCTBE, OIIMCBIBATh OTHAEIbHBIC  BBINAIOIIMECS  PE3YJIbTATHI,
IIOJIyYE€HHBIE B XOJE Pa3BUTHA MATEMAaTHKU KaK HayKH, IIPUBOIUTH
IIPUMEpPBbl MATEMAaTUYECKUX OTKPBITUN U X aBTOPOB B OTE€YECTBEHHON

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBIX HA OI'9
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenuMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MIPOLEHTHl, OECKOHEUYHBIE
' MEePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHYECKHE OIepalud C  paruoHATbHBIMU
' YUCIaMH

14 JelictBurenpHple uyncia. ApudmeTndeckue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3yibTaTa BEIYUCIECHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTemneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
' apuMeTUYEeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Hensle u apoOHO-panmoHanbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCNEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (YHKIUMH. MakCUMyMBbl H
MUHUMYMBl (QyHKIEH. Hanbomnbinee W HauMmeHbliee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




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

* Martemartuka. Anre0pa: 7-i kiacc: 60a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkapserueB FO.H., Munmaiok H.I'., HemkoB K.W. u np.; nox
penakmueit TensikoBckoro C.A. AkimonepHoe o0miecTBo «M31aTenbeTBo
«IIpocemenue

* Martemartuka. Anre0pa: 8-it kiacc: 0a30BbIN ypOBEHb: yUeOHUK; 16-¢ u3nanue,
nepepadborannoe MaxkapsrueB FO.H., Munarok H.I'., Hemikos K.W. u np.; nox
penakuueit TenskoBckoro C.A. AkimoHepHoe ooiiectBo «M3aaTenbeTBo
«IIpocBemienue»

* Martemartuka. Anrebpa: 9-it kiacc: 6a30BbIl ypOBEeHb: yUeOHUK; 15-¢ u3nanue,
nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemikos K.W. u 1p.; mox
penakmueit TensikoBckoro C.A. AkimonepHoe o0miecTBo «M31aTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
"Anrebpa. 7-9 knacc. KoHTponbHbIE U caMocTOsITENbHBIE paboThl. ba3oBbrit

YPOBEHb

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET



https://uchi.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://math-oge.sdamgia.ru/

https://vpr.sdamgia.ru/






