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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIs€TCA OJHUM H3 OIOPHBIX KypCOB OCHOBHOIO OOIIETO
oOpa3oBaHus: OHa 00ECIEYMBAET U3yUYCHHUE JAPYTUX TUCHUILUINH, KAK €CTECTBEHHO-
HAyYHOT0, TaK W TyMaHUTAPHOTO LIHKIOB, €€ OCBOCHHE HEOOXOAMMO s
MPOJODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y o0yyarommxcs
HAYYHBIX MPEJCTABICHUNA O TMPOUCXOXKACHUU U CYUIHOCTH allreOpandecKux
aOCTpakKIiMii, Criocode OTpaKEHUsI MaTEeMAaTHUYEeCKON HAYKOH SIBJICHUN M MIPOIIECCOB
B MpPUPOJIE U OOIIECTBE, POJM MATEMaTHYECKOTrO MOJEIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOAUMBIX JJI aJaNnTaldyd B COBPEMEHHOM LK(POBOM
obmectBe. M3ydenue anreOpbl obOecrieyMBaeT pa3BUTHE YMEHHS HaOI0/aTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JEHCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepkAeHU. OCBOEHUE Kypca aaredpbl 00ecneunBaeT pa3BUTHe
JIOTUYECKOTO0 MBIIIJICHUS] OOYYalolIMXCA: OHM HCIOJB3YIOT JEAyKTUBHBIE H
UHAYKTUBHBIE pAacCyXAeHUs, 0000IIeHNEe U KOHKPETU3AIlNI0, a0CTparupoBaHue U
anajornto. OOyueHwe  anreOpe  mpeanojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATENIbHOCTH OOYyYaloUMXCs, IMO3TOMY CaMOCTOSITEIbHOE
pelleHue 3a1a4 SBJSETCS peann3alei 1esTeIbHOCTHOrO MPUHIINIA 00yYeHHS.

B crpykType mnporpammbl y4eOHOro kypca «Anredpa» ajii OCHOBHOTO
oO1ero 00pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIBHO-METOINYECKUE
auHuK: «Yucna v BBIYUCICHUN, «AJreOpandeckue BhIPAKCHUSD», «YPaBHEHHS U
HepaBeHCTBa», «Dynkium». Kaxngas w3 »THX coaeplkareabHO-METOIUYECKUX
JMHUM pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET U3YUYECHUS Kypca, B3aUMOICHCTBYS C
IpPYrUMHU €ro JUHUSAMU. B Xxome wu3yueHus ydeOHOro Kypca oOydaromumcs
OPUXOAMUTCS JIOTUYECKU PACCyKJIaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBEHHbIN
a3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Anredpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pazeiax
MaTEeMaTUYECKOr0 00pa30BaHUsI U CIIOCOOCTBYIOINIUE OBIAJCHHUIO OOYJArOITUMUCS
OCHOB  YHMBEPCAJIBHOIO  Maremaruueckoro s3pika. CojaepxaTeNbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTOo Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nuHMA «Yucia W BBIYUCICHUS» CIYKUT OCHOBOM s
JalbHEHIIer0 U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYYaIOLIUXCS
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJrOpUTMaMu, a
TaK)Ke IPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMU YHCIaMHU, (HOPMUPOBAHHUEM



NPEICTaBICHUNA O JCWCTBUTEIHHOM 4YHCJE. 3aBEpIICHHE OCBOCHHUS YHCIOBOMN
JUHUY OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHHUIO.

Copeprxanue AByX anreOpandecKux JIMHUN — « AJITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS W HEPABEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHHUIO Yy OOYUAIOIIHXCS
MaTeMaTUYECKOTO ammapara, HeOOXOAMMOTO JUIsl pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U NPAaKTHUKO-OPUEHTHUPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOr0 0011ero o0pa3oBaHus y4eOHBIH MaTepuajg TPYNIHUPYETCS BOKPYT
paloHaNbHBIX BBIpaKEHUN. AJredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMAaTHKU Kak
s3bIKa ISl TIOCTPOCHHUSI MaTeMAaTUYECKUX MOJIeNIel, OMUCAaHUS TPOIECCOB H
SBIIGHUN peadpbHOr0 MHpa. B 3amaum oOydeHmst anreOpe BXOAST TaKkKe
JalbHEHIIee pPa3BUTHE aJTOPUTMUYECKOTO MBIIUIICHUS, HEO00XOauMOro, B
YaCTHOCTH, JJII OCBOEHHMS Kypca HWH(GOpPMATUKHU, M OBJIAJECHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxaeHuil. [Ipeo6pa3oBanne CUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUs, CIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanne (yHKIIMOHATBHO-TpA)UISCKON JIMHUN HAIIETICHO Ha MOJYYCHHE
oOy4aroImuMucs 3HaHUM 0 (QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHUeCKOW MOJeNn
JUIA OTIMCAHUSl U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUN B MPHUPOJIE
u obmecTBe. M3ydeHne marepuasia CriocOOCTBYET DPa3BUTHIO Y OOYyYaroIIuXCs
YMEHHSI HCTIOJIb30BaTh Pa3INYHbIC BEIPA3UTEIbHBIC CPEACTBA SI3bIKAa MATEMATHKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKre, BHOCUT BKJIaJA B (POPMHUPOBAHUE
MPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTUH LIMBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydyaercs YYeOHBIH Kypc
«AnrebOpa», KOTOPHIA BKIIOUYAET CIEAYIONIME OCHOBHBIC Pa3feNbl COICPKAHUS:
«Urcna W BBIUMCICHUS», «AJNTeOpanyecKkrde BBIPAKEHUSN», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIMNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeIeIIO).

N3 yactu hopmupyeMoit yuacTHUKaMu 00pa30BaTEIbHBIX OTHOLIEHUH Ha
0oTpaboTKy 3amajaromux TeM 1o ananuzy BIIP Beigensercs :

0,254 B Henemnto Ha anredpy B 8 kiacce, utoro 1114,

0,25 B Hexemnto Ha anredpy B 9 kiacce, utoro 1114,



COIEPKXAHUE OBYUYEHUA
7 KJIACC

Yucuaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, NEPEX0] OT OJHOU (POpMBI 3amucH
apobeir k apyroil. IloHsATue paunMOHANBHOrO 4YHCIA, 3alldCh, CPABHEHME,
YyHOPSIOUMBAHUE  PALMOHAIBHBIX  uuced. Apudmernyeckue JEHUCTBUS €
palMOHAIBHBIMYA 4MCiIamMu. Pemienue 3amgad u3 peaJlbHOW NPaKTHKM HA 4acTH, HA
Ipoowu.

Crenenb ¢ HaTypajJbHbBIM IIOKa3aTejeM: ONpEIEIEHHUE, IpeoOpa3oBaHUE
BBIPAXKEHUI Ha OCHOBE OIPENIEICHMS], 3aUCh 0OIbIINX yucel. [IpoueHTsl, 3anuce
MPOLEHTOB B BUJE ApOoOH U ApoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIC 33Ja4M Ha
IIPOLIEHTHI, PEIICHUE 3aJ1a4 U3 PEaJIbHOU ITPAKTUKH.

IIpumeHeHHe TPU3HAKOB  JCIMMOCTH, pPa3JIOKEHUE HAa  MHOMKUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBucMMOCTH, B TOM  4YMcle IpsMas M oOpaTHas
IIPONIOPLIHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUS

IlepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKECHUS C IIepeMeHHOM. [lomycTumble
3HAYCHHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
dhopmyibl. Beraucnenus o ¢popmyinnam. [IpeodbpaszoBanrue OyKBEHHBIX BBIpaKEHUMH,
TOXKJIECTBEHHO paBHBIC BBIPAXKEHUS, IMpaBUia NpeoOpa3oBaHUS CYMM H
MPOM3BENICHUH, paBUjIa PACKPBITUS CKOOOK U IIPUBEICHUS MOJOOHBIX CIaracMbIX.

CBoliCTBa CTENEHU C HATYyPAIBHBIM IIOKA3aTEeJIEM.

OpnHounensl © MHOrouseHsl. Crenenp MHorouneHa. CiojkeHue, BBIYUTaHUE,
YMHOXXE€HHE MHOTOWICHOB. MDOpMyJbl COKpPAIIEHHOIO YMHOXKEHHMS: KBaApaT
CyMMBl M KBajpar pasHocTtd. Popmysia pa3sHOCTH KBaAparoB. PasmoxeHne
MHOT'OYJICHOB Ha MHOKHTEIIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHME, KOpEHb YypaBHEHHUs, MpaBuia IMpeoOpa3oBaHUs YypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JIuHelHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YPABHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. COCTaBIEHHE YpPABHEHUH IO
YCIIOBHIO 3a7jaui. PeleHne TeKCTOBBIX 3a1a4 ¢ IOMOILBIO YPaBHEHUN.

JIuneiiHOe ypaBHEHHUE ¢ ABYMs IEpEMEHHbIMU U ero rpaguk. Cucrema 1ByX
JVHEWHBIX yPaBHEHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crocoboM MmoAcTaHOBKU. llpuMepsl perieHuss TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM YPABHEHHUM.

DyHKUNHA



KoopanHara Touku Ha npsMoil. Hucnosele npoMexyTku. Paccrosaue mexny
JIBYMsI TOYKAMU KOOPAMHATHOMN HPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AbGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IIockocTu. [IpumMepsl rpadukoB, 3a1aHHbIX (HOpMYyIaMH.
Utenue rpadukoB peanbHbIX 3aBucumocTed. [lonstue ¢ynkuun. ['paduk
¢bynukun. CoiictBa Qpyukuuii. Jluneitnas pyukuums, e€ rpaduk. I'padux pyHxmum
y = [x|. I'paduueckoe pernieHne NMHEWHBIX ypaBHEHUHW U CHCTEM JIMHEHHBIX

YPaBHECHUH.
8 KUIACC

Yuciaa 1 BBIYMCICHUSA

KBanpatubslii kopenb u3 uucna. [lonstue 00 uppanMOHATBLHOM YHUCIHE.
JlecsiTuuHbIe PUOIMKEHUST UPPALIMOHANIBHBIX unces. CBoHcTBa apu(MeTHIECKUX
KBaJIpATHBIX KOPHEW U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YHCIIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUSAM. JIeCTBUTEIBHBIE YUCIIA.

Crenens ¢ 1enbpIM oKaszaTeneM U e€ cpovicTBa. CTaHaapTHAs 3alKUCh YUCIA.

Anrebpandeckue BhIpaKCHUSIAJTeOpandeckne BbIpaskeHu sl

KBaaparHbIil TpEXWIEH, Pa3I0KEHNUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckas npoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxeHrne, BBIYMTAHUE, YMHOXXCHHE, JCJICHHE alreOpanveckux JpoOeH.
PanronanbHbie BhIpaKeHHUs U UX ITpeoOpa3oBaHue.

VYpaBHEHUS U HEPABEHCTBAY pABHEHHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyina KOpHEW KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera. Perienue ypaBHEHUM, CBOAAIINXCS K JUHEHHBIM U KBAJIPATHBIM.
[Ipocreiimune ApoOHO-pallMOHATFHBIE YPABHEHUS.

['padmyeckas uHTEpIIpeTallvg YpaBHEHHUM C IBYMSI NIEPEMEHHBIMU U CHUCTEM
JVUHEWHBIX YPAaBHEHMW C JByMsS IIepeMEHHbIMHU. lIpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

Pelenue TeKCTOBBIX 3a/1a4 anredOpanyeckum crocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHON NEPEMEHHOM.
PaBHOCWJIBHOCTH HEPaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonstue pynkunu. O61aCTh ONPEAETCHUS U MHOXKECTBO 3HAYEHUIN (PYHKIIMH.
CrniocoOsI 3a1aHUsT PYHKIIHMA.

I'paduk dynkuuu. Ytenue cBoiictB (yHKIuu no e€ rpaduky. ITpumeps
rpadukoB GYHKIMMA, OTPaXKAIOLIUX PEATbHBIE MPOLECCHI.



OyHKIUK, OIUCHIBAIOIIAE NPSIMYI0 M OOpaTHYI MPONOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEILIEHUE YPABHEHUN U CUCTEM YPABHECHU.

9 KJIACC

Yucua v BbIYMCICHUSA

PanmonanpHplie 4Kcna, UppalMOHAIBHBIE YHCIA, KOHEUHbIE U OCCKOHEUHBIE
JeCSITUUHBIE 1poOu. MHOXKECTBO JEHCTBUTENBHBIX YNCEN, I€HCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE NECATUYHbIE JpoOM. B3aMMHO OJHO3HAUYHOE COOTBETCTBUE
MEX1Y MHOKECTBOM JIEUCTBUTEINIBHBIX YNCETI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHUCEN, apumeTuyeckue MACHCTBHUS C
JNEUCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYXAIOUIET0 MHpa, AJIUTEIBHOCTh IPOLECCOB B
OKPYKaroIEM MHpE.

[Tpubnmxk€HHOE 3HAUECHUE BEIMYMHBI, TOYHOCTH NMPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJbTaTOB BBIYMCIICHU .

YpaBHeHUA U HEPABEHCTBA

JInneilinoe ypaBHeHuE. Pelienrue ypaBHEHNM, CBOASAIIMXCSA K JIMHENHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOASIIMXCS K KBaJApaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemeHus ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemennie npoOHO-paliMOHaIbHBIX ypaBHEHUH. PelnieHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMs NEpPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMU. PellleHne cucreM IByX ypaBHEHHH,
OJIHO M3 KOTOpbIX JIMHEIIHOe, a Jpyroe — BTOpoW creneHu. I'padpuyeckas
MHTEPIPETALNs CUCTEMBl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7ja4 aIredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHEMHBIX HEPABEHCTB C OJHOW IepeMEHHOM. Pemenune cucrem
JMHEHHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOM. KBaapaTHble HepaBEHCTBA.
I'padmueckass uHTEpHpETalMss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanpatnunas ¢ynkuus, e€ rpagux u cBoiictBa. [lapaGomna, KoopAMHATHI
BEPILMHBI 1apa0doJIbl, OCb CUMMETPHUH 11apadOJIbL.

I'padukn Gpyrximit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = x|, u ux
CBOMCTBA.



YucnoBble  MOCIIENOBATEIbHOCTUUHCIOBBIE  IMOCJIECA0BATEJBLHOCTH U
Nporpeccuu

[IoHsiTHE YMCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
peKkyppeHTHOH hopMyIioi u GopMyIIoi #-ro ujeHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. Qopmynbl n-ro 4jieHa
apu(PMeTUYECKON U TEOMETPUUYECKOM MPOTPeCCHii, CyMMBI TIEPBHIX 7 YJICHOB.

N300paxeHne 4Ie€HOB apUPMETHUYECKON U TE€OMETPUYECKOW Mporpeccuit
TOYKAMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIM M SKCIOHEHUHAIBHBIA POCT.
Cno>xHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOEHUS INpPOTrpamMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKkTepU3yrOTCs:

1) naTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPOLUIOMY M HACTOSALIEMY POCCUHCKOMN
MAaTEMaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUMCKHMX
MAaTEMaTUKOB M POCCUMCKONM MAaTEMaTH4YECKOM IIKOJbL, K MCIOJB30BAHUIO 3THUX
JOCTHKEHHI B PYTUX HAyKax U MPUKIAAHBIX cepax;

2) rpakIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)KJIaHWHA U pealu3aliu ero
opaB, NPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3MUHBIX CTPYKTYp, SIBJICHUH, NPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO ATHUYECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM IMPUMEHEHHEM JIOCTMOKEHUN HAyKH, OCO3HAHUEM BAKHOCTH
MOPAJIBHO-3TUYECKHUX IIPUHIUIIOB B JACSATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AakKTHBHOE YYacTHE B pELICHUM MPAKTUYECKUX 3a1ad
MaTe€MaTUYECKOW HAIpPaBIEHHOCTH, OCO3HAHMUEM BAXXHOCTH MAaTEMaTUYECKOIO
oOpa3oBaHMsl Ha TPOTSHKEHUM BCEW KM3HHM ISl YCHEIIHON MpoQeccHOHANbHON
JESITEIBHOCTU U PA3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BbIOOPOM H
IOCTPOEHUEM MHAMBUIYAIIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMATUYECKUX OOBEKTOB, 3aJay, PEIICHUH, PACCYKIECHUH, YMEHHUIO BHJIETh
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTaUMEld B JIEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOIbI U
oOmiecTBa, MOHMMAHUEM MAaTEMaTHUYECKOM HayKh Kak c@epbl 4Yel0BEYECKOU
NEATENbHOCTH, ATANIOB €€ Pa3sBUTUSA M 3HAYMMOCTH I Pa3BUTHs LIMBUIIM3ALUU,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMAaTHYECKOW KYJIbTYpPOH KaK CpeICTBOM
MO3HAHWA MHpA, OBJIAJCHHUEM IPOCTEHIIMMH HAaBBIKAMU HCCIIEI0BATEIbCKON
NEATENBHOCTH;



6) ¢usmueckoe Bocnuranue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIAaronoJIy4us:

FOTOBHOCTBIO MPHUMEHATh MATEMATHYECKUE 3HAHUA B HMHTEpPECax CBOETO
30POBbS,  BEACHUSA  3J0pOBOro  oOpaza KU3HU  (3I0pOBOE  IIHUTaHWUE,
cOaJlaHCUPOBAHHBIA PEXUM 3aHATUM MW OTHbIXa, peryisapHas Qusnueckas
AKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pedICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMMOKY M TAKOTO K€ MpaBa JIPyroro 4eI0BeKa;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTeMaTUUYECKUX 3HAHMM ISl PEUICHUs 3a7ad
B 00JIACTM COXPAHHOCTU OKPYXKAIoIIeH Cpelpl, IJIaHUPOBAHUSI TOCTYIKOB U
OLEHKM KX BO3MOXHBIX IOCJIEACTBUM ISl OKPYXKAIOWIEH CPEAbl, OCO3HAHUEM
TJI00AIBHOTO XapakTepa SKOJOTUUECKUX MPOOJIeM U MyTeH WX PEIICHUS;

8) ajanranusa K U3MEHAWINMMCH YCJOBHAM COLMAJIBLHON U NMPUPOIHOH
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€PE3 MPAKTUYECKYIO JEATEIBbHOCTh, B TOM YHUCJIIE
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MPUOOpEeTaTb B COBMECTHOU IESTEIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUN U3 OIIbITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
(hopMyIMpOBaTh UJIEU, MIOHSITHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIMUTHl COOCTBEHHBIX 3HAHUN W
KOMITETEHTHOCTEW, IJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyalldl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JCHCTBUA, (OPMYIHPOBATh W OIICHUBATh PUCKH U
MOCJIeICTBUS, (POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBbIC YHUBEPCATbHbIEC YUeOHBbIE 1eiiCTBUSA

Ba3oBble Jjoruuyeckue 1eicTBUA:

e BBIABJSATh U XAPAKTEPU30BATH CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHWWA MEXIy MOHSTHIMH, (HOPMYIUPOBATH
ONpPENCICHNUS] IOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IIPU3HAK
KjaccuuKay, OCHOBAaHUS i O0OOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A,

e BOCIPUHUMATH, (OpMyIHpPOBaTE W  MPEOOPA3OBHIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBIC, YAaCTHBIC W OOIIHe,
YCJIOBHBIE;



BBISIBISITH ~ MaTEMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3UM U
npotuBopednsi B (akTax, JaHHBIX, HAOMIOJECHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJ1s1 BBISIBJICHUS] 3aKOHOMEPHOCTEH W MPOTHBOPEUUH;
JieNiaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pazOupaTh T0Ka3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN (MPSIMBIC U OT
MPOTUBHOTO), TMPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0KA3aTeIbCTBA
MaTreMaThudecknx (paKkToB, BBICTpPAWBATh APTYMEHTAIMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpaATh HawboNee MOAXOAAIMK ¢ Yy4ETOM
CaMOCTOATEIILHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnie nucciienoBarejbcKkue 1eHCTBUSA:

MCTIOJIh30BaTh BOIIPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIemy,
CaMOCTOATENILHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (HOpPMUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO TTO3UIMIO0, MHCHHE,

NPOBOAUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECIOXKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOATENLHO (POopMYyIHMpOBaTH 000OIIEHHS U BBIBOABI TI0 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIOICHUS, MCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

MIPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEAMOIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmeii:

BBISIBIISITh HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(MOpPMAIUH, JTaHHBIX,
HEOOXOAMMBIX JIJIS PEIICHHUS 3a1a4H;

BBHIOMPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
“H()OPMAIUIO PA3TUIHBIX BUIOB M ()OPM MPEACTABICHHUS;

BBIOMpATh (GopMy TMpeACTaBICHUS HWHOOPMAIMM W HILIIOCTPUPOBATH
periacMble 3aJayd  CXeMaMH, JuarpaMMaMH, WHOW Trpapukod W HX
KOMOUHAIUSMU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIMK TIO KPUTEPHUSIM, TMPEITOKEHHBIM
YYHUTEIEM WK CPOPMYIIUPOBAHHBIM CaMOCTOSTEILHO.

KoMmyHuKkaTHBHBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCHIPUHUMATh H  (POPMYJIHUpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCJIOBHSIMU U TIEJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO



TOYKY 3pPCHHsI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO
XOJy pelIeHus 3a7aui, KOMMEHTHPOBATh MOJIyYCHHbIN pPe3yNbTaT;

B X0J1¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIeMBbI, pelraeMoi 3aa4n, BRICKa3bIBaTh UJICH, HAIICJICHHBIC HA TIOMCK
pEIICHHUs, COIMOCTABISATh CBOM CYXIEHHUS C CYXICHUSMU JAPYTUX
YYaCTHUKOB JHaliora, OOHapy»XUBaTh PAa3IM4YUE M CXOACTBO MO3MIIHI, B
KOPPEKTHOI popme popMyTupoBaTh Pa3HOIIACHS, CBOM BO3PAKCHHUS,
NPEJICTaBIATh  pPE3yNbTaThl  pEUIeHHs  3a/Jayd,  JKCIEpUMEHTa,
UCCIICZIOBAHMS,  TPOEKTAa,  CaMOCTOSATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 MPE3ECHTAIIMH U OCOOCHHOCTEH ayUTOPHH;
NOHMMAThb W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAUBUAYATBHOU pabOThI PU PEIICHUN YUYECOHBIX MATEMAaTUUECKUX 3a/1a4;
MPUHUMATH €I COBMECTHOW AESTeNbHOCTH, TUIAHUPOBATh OPraHU3aLUIO
COBMECTHON paloOThI, pacmpenesisiTh BHABI pabOT, JOTOBapHUBATHCA,
00CyXIaTh MPOIIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpYNIOBBIX ¢opMax paboTel (oOcyxaeHus, 0oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI W JPYTHE), BBIMOJHATH CBOK 4YacTh
paboThl ¥ KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJISATh IUIAH, AJITOPUTM pEIICHUs 3a/ayu (WU €ro
4acTh), BbIOUpATh CHOCOO pelIeHHs] C y4E€TOM HMEIOIIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIMOHAJbHBbIN HHTEJJIEKT:

BIIAZICTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Mporecca |
pe3yJbTara peleHusl MaTEMaTUIYEeCKOH 3a/1auu;

NPEABUNIETh TPYIAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NpPHU pPEUICHUU
3a/1a4d, BHOCHTb KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, HAIJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa AESATEIbHOCTU MOCTABJICHHOW LIENU
U YCJIOBUSIM, OOBSCHSTh MPUYNHBI JOCTHKCHHS WU HEJIOCTYDKCHHUS 1IEITH,
HAXOJUTh OIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xoHiyy oOyuenuss B 7 Kjaacce oOy4aroUIMiCs MOJYYHUT CIEIYIOLIUE
MIPEIMETHBIC PE3YJIbTATHI:

Yucaa 1 BIYMCICHUSA

BoinonHsTh, codyeTass YCTHbIE M MNHCbMEHHbIE NPUEMBI, apupMeTHUYEeCKue
JEHCTBUSA C pAllMOHATIbHBIMU YHCIIAMHU.

HaxonuTh 3HAaYeHUS YHUCIOBBIX BBIPAKCHHM, TPUMEHITh pPa3HOOOpa3HbBIC
CIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COJEPKAIIIX
OOBIKHOBEHHBIE U ICCITHYHBIE TPOOH.

[lepexoauTth OoT 0AHON (HhOPMBI 3aMKUCH 4YUCEN K Apyrou (ImpeoOdpa3oBbIBaTh
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JICCITUYHYIO IPOOB).

CpaBHHBATh M YIOPSI0YMBATH PAIIMOHAIILHEIC YHCTIA.

OKpyTrasTh yucIa.

BbINONHATS TPUKUIKY U OLEHKY pe3yJibTaTa BHIYMCICHHUM, OLIEHKY 3HAaYEHUN
YUCJIOBBIX BbIpaKEHUH. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HATYpaJIbHBIMU
MOKa3aTesIMHU.

[IpumeHATh  TPU3HAKW  JCIMMOCTH, PAa3IOXKEHUE HAa  MHOXXUTEIHU
HaTypaJbHBIX YUCEIL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 33J]auM, CBSI3aHHBIE C OTHOUICHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPHPETUPOBATH
pPEe3yNbTaThl PEIICHUs 3a7a4 ¢ YYETOM OTPAaHWUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AJsireOpanyecKkue BbIPasKeHU

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHHS y4eOHOT0 MaTepurara.

Haxomuth 3HadeHUsT OyKBEHHBIX BBIPAKCHHM MPH 3aJaHHBIX 3HAYEHUSIX
EepPEMEHHBIX.

BoinonHsaTh  mpeoOpa3oBaHUs — LEJIOT0  BBIPAXKEHUS B MHOTOWIEH
MIPUBEJICHUEM TTOIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhITTONTHAT, yMHOXXEHHE OJIHOWICHAa HAa MHOTOWICH M MHOTOWICHA Ha
MHOTOYWICH, TPUMEHATH (DOPMYJIIBI KBaJipaTa CYMMBI U KBaJIpaTa Pa3HOCTH.

OcCylIecTBIATh PA3IOKEHUE MHOTOWICHOB HA MHOMUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXWTENsS, TIPYNIUPOBKU  CIAraeMbiX,
npuMeHEHUs (HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[IpumeHnsaTs mpeodpa3oBaHUs MHOTOUWICHOB IS PEUICHUS PA3TUYHBIX 3a/1a4
U3 MaT€MAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKAa3aTEIsIMU IS
npeoOpa3oBaHus BbIPAKEHUI.

YpaBHeHUS M HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, MPUMEHAS IpPaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUs K PAaBHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumenaTs rpaduyeckre METOJIbI IPU PEIICHUH JIMHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[lonGupate mnpuMepbl Map YHUCEN, SIBISIIOIMIMXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIHMHEHMHOTO ypaBHEHHUS C
IBYMSl TIEPEMEHHBIMH, MOJIb3YACh TpapUKOM, MNPUBOJUTH MPUMEPHI PELICHUS
YPaBHEHHS.

Pemate cucteMsl 1ByX JTUHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH, B TOM
qrciie rpapuueck.

CocTaBnsATh M pellaTh JIMHEWHOE YPaBHEHHWE WIA CHUCTEMY JIMHEHHBIX
YPaBHEHHI TI0 YCIOBHUIO 3aJadyd, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33/1a4y MMOJyYEHHBIN pe3yJIbTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3alIMChIBATh YUCIIOBBIE IPOMEKYTKH Ha
anredpanvyeckoM s3bIKe.

OTMeuarh B KOOPJAMHATHOW IIOCKOCTA TOYKH IO 3aJlaHHBIM KOOpPJAWHATAM,
CTPOUTH rpaduku TMHEHHBIX QyHKIUI. CTpouTh rpadux GyHKIHH y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMM: CKOPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpEMsi, 00BEM paOOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumarp rpaduueckuii cnocod MpPEACTaBICHUA M aHaTW3a HMHPOpMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH MH(GOPMAIIMIO U3 IPAPUKOB PEaTbHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 Kjacce oOydYaronmiuiics MOJYYUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BIYMCICHUSA

Hcnonb30BaTh HayaJbHBIE MPEICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YuCeJ JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUUCIECHUMN, N300paxaTh JAEUCTBUTEIbHbBIC
YyCila TOYKaMU Ha KOOPAWHATHOU MPSMOM.

[IpumensaTh mOHATHE apU(PMETHUYECKOrO0 KBAaJIPATHOTO KOPHs, HAaXOAWTb
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJATOP, BBIMOIHSATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COAEpPKALIUX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amuc OOJBIIUX M MaJbIX YKCET C MOMOMIBIO JECATUYHBIX
npobeit u creneneit uncia 10.

AnredpanyecKkue BbIpaKeHUs

[IpyuMeHATh TMOHATHE CTENEHUW C LENbIM II0Ka3aTElIEM, BBINOJIHATh
npeoOpa3zoBaHus BbIPAXKEHUM, COAEPKALIUX CTEIIEHU C LEIbIM IMOKA3aTEJIEeM.

BBITIONHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUS PANMOHATBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI JICUCTBUHN HAJ MHOTOUJICHAMH U aIreOpandecKuMU APOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumensaTs npeodpa3oBaHus BbIPAXKEHUM AJI pellIeHUs pa3InyHbIX 3a7a4 U3
MAaTE€MAaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATBHON MMPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

PemaTte nuHeENHbIE, KBaJpaTHbIE YPABHECHUS W PalMOHAJIbHBIC YPABHEHHS,
CBOJISIIIIMECA K HUM, CUCTEMBI IBYX YPABHEHUU C JIByMSI IEPEMEHHBIMU.

[IpoBOaUTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpaBHECHHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpaduuecKuX MpeacTaBlieHnid (yCTaHaBIUBaTh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA yPAaBHEHUW PEILICHUS, €CJIU UMEET, TO CKOJIbKO, U
rpouee).

[lepexoauTh OT cioBecHON (HOPMYIMPOBKU 3ajauu K €& anreOpanyeckoit
MOJENN C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUU,
MHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4M MOJyYEHHBIN pe3ybTarT.

[IprmMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M UX CUCTEMBI, JAaBaTh
rpa@uyuecKkyr0 WUTIOCTPALMI0 MHOXXECTBA PEIICHUA HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToruMaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TIOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUYEHUs), ONPENEsaTh 3HAUeHHE (QYHKIUHU IO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

Crtpouts rpaduku 3IeMEeHTapHbIX PYHKINN BUA:

y =k/x, y = x2, y = x3,y = x|, y = VX, OIHCHIBaTh CBOWCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduky.

K xoHiy oOyueHus B 9 kjacce oOydarouIuiicss MOJYYHUT CIEIYIOLIUE
IPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAlIMOHAJIBHBIE U UPPAlMOHATILHBIE YUCIIA.

BeimonasaTe  apudMeTHdecKue JEeUCTBHS € PAlMOHAIBHBIMUA YHCJIAMH,
codyerass YCTHbIE M TIMCbMEHHBIE TMPUEMBI, BBINOJIHATH BBIYUCIEHUS C
UPPALMOHATBHBIMU YUCIAMU.



HaxonnuTe 3Ha4eHMsI CTENEHEW C M[eJbIMU IIOKa3aTelsiIMA U KOpHEH,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrisiTh JIEWCTBUTENBHBIE YHUCIA, BBINOIHATh MPUKHUIKY pe3yibTaTa
BBIYHCIICHNH, OLICHKY YHCJIOBBIX BBIPAKECHUN.

YpaBHeHUA U HEPABEHCTBA

Pemars siHEWHBIE M KBAApPATHBIE YPABHEHUS, YPABHEHMs, CBOIALIMECH K
HUM, NIPOCTEHIIIHNE TPOOHO-PALIMOHAIBHEBIC YPABHEHHUS.

Pemars cucremsl NByX JIMHEMHBIX YPAaBHEHUU C ABYMS NEPEMEHHBIMH M
CUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJIACTCS JIMHEHHBIM.

Pemarb TeKkCTOBBIE 3ajauM aJIreOpamvyeckuMm CHOcOOOM € IOMOIIBIO
COCTaBJICHUsI YPABHEHUS UJIW CUCTEMBI JIBYX YPABHEHHUU C IBYMs IEPEMEHHBIMU.

IIpoBOaUTE MpOCTENIINE UCCIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUM, B
TOM YHCII€ C TPUMEHEHHEM TpaduuecKuX MpeCTaBICHUN (yCTaHABIUBATh, UMEET
JU ypaBHEHWE WJIM CUCTEMa YPAaBHEHUN PELICHUS, €CIU MMEET, TO CKOJIbKO, U
nmpouee).

Pemarp sMHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)xarb
pelIeHre HEPABEHCTB HA YUCJIOBOM IPSMOM, 3alIMCHIBATH PEIICHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOUIME KBAJpPAaTHOE HEPABEHCTBO, H300pakaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPY PELICHUN PA3JIMYHBIX 3a1a4.

DyHKUNHA

Pacno3snaBaTh (QyHKIMM H3y4yeHHbIX BHUJOB. [loKa3plBaTh cXeMaTHUUECKU

pacmojoXeHne Ha KOOPAMHATHOM IMJIOCKOCTH rpadukoB QPyHKIMIA BUaa: y = kx, y
=kx+b y=kik,y=ax2 +bx + ¢, y=1x3 y=13x y = |x|, B 3aBucuMocTH 0T
3HaYeHUI KO3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth 1 H300pa)kaTh CXEeMATHMYECKU TpaUKU KBaJAPATUUHBIX (PYHKIIMA,
OIUCHIBAaTh CBOWCTBA KBAaIPpaTUUHBIX (PYHKIUH 110 UX IpaduKam.

Pacnio3sHaBaTh KBajpaTHuHyl0 (QYHKUUIO 110 (GOpMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peanbHON KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBble MOCICA0BATEILHOCTH H IIPOrPecCuu

Pacnio3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTrPECCUM IIpU
pa3HbIX CIIOCO0axX 3aaHMsl.

BoImonHAT  BBIUMCICHHS C HUCHONB30BaHMEM (OpMyIT Nn-ro  4jieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCcHii, CyMMBI IIEPBHIX N YJICHOB.

N300paxaTh WIEHBI MOCJIEIOBAaTENbHOCTY TOYKAMH HA KOOPAMHATHOM
IUIOCKOCTH.



Pemate 3agaum, CBSI3aHHBIE C YUCJIOBBIMHU TIOCJICIOBATEIIBHOCTSIMU, B TOM
YHUCJIC 33/1a4U U3 PEATbHOM JKU3HU (C MCIIOJIb30BAaHUEM KAJIBKYJISATOPA, ITU(POBBHIX
TEXHOJIOTHUH).
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30OBATEJIbHOM ITIPOT'PAMMBI

7 KIIACC
Kon
nposep .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
HEMOTO o0pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJib
TarTa
1 Hucna v BBIYUCICHUS
. BeimonHATe, coderass yCTHbIE M NUCHMEHHBIE NpPUEMBI, apupMeTHYECKHUE
‘ NeNCTBUS C pallMOHATbHBIMU YHCTIAMHU
Haxomuth 3HaueHUs YHUCIIOBBIX BBIPAKEHUN, MPUMEHSITh Pa3HOOOpa3HbIE
1.2 CrocoObl W TPUEMBI  BBIYMCICHUS 3HAYCHUH JPOOHBIX BBIPAKEHHIH,
coJiepKaIuX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH
[TepexomuTh OT omHOW (HOPMBI 3amUCH YKCEN K Apyroi (mpeoOpa3oBHIBATH
1.3 JIECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOh)
1.4 CpaBHUBATh U yHOPSA0YMBATh PAlMOHAJIBHBIC YHCIIA
1.5 OKpyrsTh yncna
BbINONMHATE NPUKUIKY U OLEHKY pe3yJibTaTa BbIUMCICHUM, OLEHKY 3HaUYeHUIN
1.6 YUCJIOBBIX  BBIPAXKCHUW.  BBINONHATE  ACUCTBUA CO  CTEHEHAMH €
HaTypaJIbHBIMU MOKa3aTeN MU
L7 [IpuMeHsTh NPU3HAKY IETUMOCTH, Pa3JIOKEHUE Ha MHOKUTEIHN HATypaIbHBIX
' qucen
Pemarh NpakTHKO-OpMEHTHUPOBAHHBIE 3a/auH, CBSI3aHHBIE C OTHOILIEHUEM
13 BEJIMYMH, IPONOPLHUOHAIIBHOCTHIO BEJIMUUH, IPOLIEHTAMU, HHTEPIPETUPOBATH
' pe3ynbTaThl pelieHus 3afad C y4E€TOM OTpaHUYEHUM, CBSI3aHHBIX CO
CBOWCTBaMH paccCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BhIpaKEHUS
51 Hcnonb3oBath anredpandeckyio TEpPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSATH €&

B IIpOIIecce OCBOCHUS y4eOHOTO MaTeprasia




Haxonute 3HayeHHs OYKBEHHBIX BBIPOXECHMH IPH 33TaHHBIX 3HAYCHUSAX

2.2
IIEPEMEHHBIX
53 BrimonHATe mpeoOpa3oBaHus LEI0r0 BHIPAKEHUSI B MHOTOWJIEH IIPUBEICHUEM
. MOIOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK
54 BbINoNHATE YMHOXEHUE OJHOWIEHA HAa MHOTOYJIEH M MHOrouYwleHa Ha
‘ MHOTOYJIEH, MPUMEHATH POPMYJIIbI KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH
OcCylecTBISATh Pa3l0KEHHUE MHOTOWICHOB HA MHOXHUTEIM C IOMOIIBIO
2.5 BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH CIIaraeMbIX,
pUMeHEeHHs (HOpPMyIT COKPAIIEHHOTO YMHOKEHUS
Y [TpumensTh IpeoOpazoBaHUss MHOTOWIECHOB VIS PELISHUS pa3IMuYHbIX 3a/1a4
' 13 MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEaIbHOW MPAKTUKU
57 Hcnonb30Barh CBOMCTBA CTENEHEW € HATypajJbHBIMH IOKA3aTENSIMU IS
‘ npeoOpa3oBaHMs BIPAKEHUN
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemiate nuHeliHbIE ypaBHEHHS C OJHOM INMEPEMEHHOW, MPUMEHS MpaBuiia
3.1 nepexoja OT MCXOJHOTO YpPaBHEHHMS K PaBHOCUIBbHOMY emy. lIpoBepsTsb,
SIBJISIETCS JIM YMCJIO KOPHEM YpaBHEHUS
19 [IpumensaTh rpaduvecKkne METOIbI IPU PEIICHUHN JTUHEHHBIX YPAaBHECHUN U UX
. CUCTEM
13 [TonOupare TpuMepsl Tap YHCEN, SBIAIOIMIAXCS pEIICHHEM JIMHEHHOTO
' YPaBHEHUS C JBYMs [IEPEMEHHBIMU
CtpouTh B KOOPIMHATHOM TIJIOCKOCTH rpadK JTUHEWHOTO YPaBHEHUS C ABYMS
34 MEPEeMEHHBIMH; TONB3YSICh TpaUKOM, TPUBOAUTH TPUMEPHI PEIICHUS
ypaBHEHUS
35 Pemrate cuctemsl ABYX JIMHEMHBIX YPABHEHUN C JBYMs IEPEMEHHBIMH, B TOM
. qucie rpaduiyecku
CocraBnsTh W pemaTrh JHUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHUW 10 YCJIOBHUIO 3aJayd, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y IMOJTYYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduku. OyHkinm
N300pakaTh Ha KOOPAMHATHON MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM
4.1 KOOpAMHATAM, Jy4Yd, OTPE3KH, HWHTEpPBalbl, 3alHUCHIBATH YHCIOBBIC
MIPOMEXKYTKH Ha aIreOpanvdeckoM si3bIKe
4.2 OTtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOUYKH IO 33JJaHHBIM KOOpIUHATaM




43

Crpoutb rpaduku TuHeHHbIX QyHKIMNA. CTpouTh Tpaguk QyHKIUHU Y = [X|

OnwuceiBaTh C TOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCHUMOCTH MEXIY

4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENEHOCTD, BpeMsl, 00BEM paboThI
4.5 Haxonuth 3HaueHre GyHKIUY 110 3HAYCHHIO €€ apryMeHTa
[TonumaTh rpaduueckuii crmocod MpeacTaBICHUS U aHaIM3a MHPOpPMaLUU,
4.6 U3BJIEKaTh M MHTEPIPETUPOBATh HH(OpPMALMIO U3 TpaHUKOB peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEMN
8 KITIACC
Kon
nposep .
IIpoBepsiemble mpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
HeMoro o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbT
ara
1 Yucna v BIYKCICHUS
Hcnonp30BaTh HavagbHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX
1.1 yucen IS CPaBHEHUWS, OKPYIJICHUS W BBIUMUCICHUN, u300paxkaTh
JICHCTBUTEIIBHBIE YK CIIa TOUKAMU HA KOOPIAUHATHOM IPSIMOU
[IpumMeHsATH TOHATHE apUPMETUYECKOTO KBAaJPAaTHOIO KOPHSA, HAXOAUTh
1o KBaJ[paTHble KOPHH, MWCIONb3yd TPU HEOOXOJMMOCTH KalbKYJIsATOP,
' BBINOJIHATH NMPE0Opa30BaHMs BBIPAKEHUH, COEpKAIIMX KBaJpaTHbIE KOPHHU,
UCIIOJIb3Ysl CBOMCTBA KOpHEN
13 Hcnonp3oBaTh 3anmucu OOJNBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
' npobeii u creneneit yucna 10
2 AnrebpanuecKue BHIPAKCHUS
1 [IpuMeHATh TMOHATHE CTENEHW C IEJIbIM [0Ka3aTeleM, BBIIOJIHATh
' npeoOpa30BaHus BIPAKEHHM, COAECPIKAIIMX CTENICHH C IIETbIM ITOKa3aTeIeM
BbINOTHATE TOXKIECTBEHHBIE MPeoOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUN
2.2 Ha OCHOBE MpaBWJ JEHCTBHM HaJ MHOTOWICHAMHU M airedpanyecKuMu
IpoOsIMH
2.3 PacknanpiBaTh KBaApaTHBIN TPEXUIECH HA MHOKHUTEIHN
24 [TpumeHnsaTH MpeoOpa3oBaHMs BEIPAKCHHUN I PEILICHHs Pa3IHUHBIX 33/1a4 U3




MaTE€MAaTHKH, CMEKHBIX IIPEIMETOB, U3 peallbHOU NPAKTUKH

3 VYpaBHEHUs 1 HEpaBEHCTBA
31 Pemiate nuHeliHble, KBaJpaTHbIE YPaBHEHHUS M palMOHAIbHBIC ypaBHEHUS,
' CBOJAIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMU
[IpoBOaUTH MpOCTEUIINE UCCIECTOBAHUS YPABHEHUN U CUCTEM ypaBHEHHH, B
32 TOM YHUCJIE€ C MPUMEHEHUEM rpaduuecKux MpeCTaBICHUN (yCTaHABIUBATh,
' UMeEeT JM ypaBHEHUE WJIM CHUCTeMa YpaBHEHUU peIlleHHus, €ClIu UMEET, TO
CKOJIBKO, U TIpoYee)
[lepexoautb OT ciioBecHO (opMyTUpPOBKH 3amauul K e€ anreOpandeckoit
13 MOJIEJIM C TOMOIIBI0 COCTABJIICHUS YPABHEHHS WJIM CHCTEMbl ypaBHEHUH,
' UHTEPIPETUPOBATh B COOTBETCTBHHM C KOHTEKCTOM 3aJaud TMOJyYEHHBIN
pe3ynbrar
[TpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB I CpPaBHEHHUS, OLEHKH,
3.4 pelaTh JMHEHHbIE HEPABEHCTBA C OJTHOM MIEPEMEHHON U UX CUCTEMBI, JaBATh
' rpaduyuecKyo WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHUN HEpaBEHCTBA, CHUCTEMbI
HEPaBEHCTB
4 OyHKIUH
[Tonnmath U KCIONB30BaTh (PYHKIIMOHAIBHBIC TMOHSATUS U SI3bIK (TCPMUHBI,
4.1 CUMBOJIMYECKHE O0O3HAUYCHUS), OMNPENCTATh 3Ha4YeHHEe (QYHKIHH TI0
3HAUEHUIO apTyMEHTAa, ONPEACIATh CBOMCTBa (DyHKIMHU 1O €€ TpaduKy
Crtpoutsb rpaduku 3JeMEHTapHbIX (YHKINN BUA:
y=k/x
4.2 y
kix
, Y =x%, y =X, y = [X|, OMUCHIBaTh CBOMCTBA YHCIOBOHN (QyHKIIHH 110 €€ TpaduKy
9 KJIACC
Kon
nposeps IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThI 0CBOEHUSI 0CHOBHOI
eMOoro 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

pe3yJibTa




Ta

Yucia U BEIYUCICHUSA

1.1

CpaBHUBATh U YIOPSAJOYUBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCIIa

Beimonuare apudmernyeckue ACWCTBUS C PALMOHAIBHBIMH YHCIAMHU,

1.2 coueras YCTHBIE W IHCbMEHHBIE TPUEMBI, BBINOJHATh BBIUHCICHUSA C
HMpPaLMOHAIEHBIMU YHCIIAMH
13 Haxonute 3HaueHWs cTeneHed C NEIbIMU IOKa3aTelsiMU M KOpHEH,
. BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKEHUN
L4 OKpyriATh JEHCTBUTENBHBIE YHCIA, BBITOJHATh HPUKUIAKY pe3yJibTara
. BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAXKCHUN
2 YpaBHEHUS 1 HEPABEHCTBA
)1 Pemate nuHeliHble WM KBaJpaTHbIE YpaBHEHMUSI, YPaBHEHHUS, CBOJSILIUECST K
‘ HUM, POCTEHIINE TPOOHO-pAllHOHANbHBIE YPaBHEHUS
Pemate cuctemMbl ABYX JIMHEWHBIX YpPaBHEHUW C ABYMs IEPEMEHHBIMU U
2.2 CHUCTEMbI JBYX YypaBHEHHMH, B KOTOPBIX OJIHO YpaBHEHUE HE SIBISETCA
JIMHEWHBIM
Pemate TekcTOBBIE 3amaun  anreOpanyecKuM CIIOCOOOM C  TTOMOIIBIO
2.3 COCTaBJICHUSI YpPaBHEHUsS WM CHUCTEMbl JBYX YpaBHEHUW C JBYMS
IIEpEMEHHBIMU
[IpoBoauTH MpOCTENIIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YpaBHEHHH, B
)4 TOM 4YHCII€ C TPUMEHEHHEeM TIpaQHuuecKuX TMpeACcTaBlIeHUuN (Hampumep,
. yCTaHaBIMBATh, UMEET JIU YPAaBHEHHE WJIM CHCTEMa YPaBHEHUU pEIICHMUS,
€CJIM UMEET, TO CKOJIBKO)
Pematr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, M300pakaTh
2.5 pelIeHue HEpPaBEeHCTB HAa YHCIOBOM NIPSMON, 3allUCHIBATh pELICHUE C
ITOMOIIIBKO CUMBOJIOB
Pematp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEpPABEHCTB,
"6 BKJIIOYAIOIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaThb pEIICHHUE CUCTEMbI
. HEpPAaBEHCTB HAa YHUCJIOBOW NPSIMOM, 3alMCHIBATHh PEIIEHHWE C IOMOIIBIO
CHUMBOJIOB
2.7 Hcnonbs30BaTh HEpaBEHCTBA MIPU PEIICHUU PA3IMYHbBIX 3a7a4
3 OyHKIUU




Pacmno3naBats q)yHKI_[I/II/I HN3YUCHHBIX BHUIOB. IToka3pIBaTh CXEMaTHUUECKH

pacroyio)keHUe Ha KOOPAWHATHOM IUIOCKOCTH TIpauKOB (GYHKUIMH BHUAA:

> y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HA4YCHUH
K03(pUITMEHTOB, ONMKUCHIBATH CBOMCTBA (YHKIIHIA
35 [Toka3bIBaTh CXeMAaTHUECKHU PACIONIOKEHHE Ha KOOPIWHATHOM MIIOCKOCTH
. rpadgukoB pyHkIMi Buga y = VX, y = |X| ¥ onmuchIBaTh CBOMCTBA (PYHKITUI
33 Ctpouth 1 H300paxkaTh CXEMaTUYECKH TpadUKW KBaIpPaTUIHBIX (DYHKITHA,
. OIMCHIBATh CBOMCTBA KBaIpaTHUHBIX (DYHKIUH 110 UX rpadukam
34 PacnioznaBath kBaspaTHuHyto GYyHKIUIO 110 GopMyIie, TPUBOIUTH IPUMEPHI
. KBaIpaTUYHBIX QYHKIUN U3 peaabHOU KU3HHU, PU3UKU, TEOMETPUN
4 Apudmerndeckast 1 TeoOMeTpUIECKast TPOTPECCUU
i1 PacrioznaBath apupMETHYECKYI0 M TEOMETPHUYECKYIO IMPOTPECCHH TIpU
‘ pa3HBIX crioco0ax 3adaHus
BeIMONMHATE  BBIYHMCICHUS C HWCHOJNB30BaHHEM (opMyn #n-To  4ieHa
4.2 apuMETUYECKOW W TEOMETPHUUYECKOH TPOrPECCHil, CYMMBI TEPBBIX N
YJIEHOB
43 N300paxaTh WieHbl MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPIHWHATHOM
. MJIOCKOCTH
Pematp 3amaun, cBA3aHHBIE C YHCIOBBIMU MOCJIEIOBATEIBHOCTIMHU, B TOM
4.4 Yucie 3a7aud U3 PEabHOW KU3HMU (C HMCIOJIb30BAaHWEM KaJIbKYJIATOPA,

U(PPOBBIX TEXHOJIOTHHA)




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Uwucna v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U ACCATUYHBIC, TIEPEXOJ OT OJHOU (OPMBI 3aAMHCH
1.1 npobeii k apyroi. [loHsATHE palMOHAILHOTO YHCIA, 3aMUCh, CPaBHEHHE,
YIOPSAOYMBAHUE PAIMOHATIBHBIX YHCE
1o Apudmernueckue IEUCTBUS C pallMOHAIBHBIMH YUCIaMH. Penienne 3amxad u3
' peasIbHOM MPaKTUKK HA YacTH, Ha IPOOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: ONpEeNeHHe, NpeoOpazoBaHue
' BBIPQXCHUI Ha OCHOBE OMpEIeNICHNs, 3aTUCh OOJIBIIUX YUCEI
L4 [IpoueHTsl, 3anmuch TPOLEHTOB B BUJIE APOOU U IpoOu B BUJE NMPOLIEHTOB. Tpu
' OCHOBHBIE 33/1a4d Ha MPOLICHTHI, PEIICHUE 33/1a4 U3 PEaIbHOM MPAKTUKU
s [IpuMeHeHne TMNPU3HAKOB  JEIUMOCTH, pa3JIOKEHUE HA  MHOXKHUTEIH
' HaTypaJbHBIX YUCEIl
L6 PeanpHble  3aBUCHMMOCTM, B TOM 4Hucle T@psiMas ©  oOpaTHas
' MPONOPIUOHATIBHOCTH
2 AnrebpanuecKue BHIPAXKECHUS
51 IIepemeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKECHUS C NIEpEeMEHHON. JlommycTUMBIE
' 3HAYEHUS MIEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MeEXAy BEJIUYMHAMH B BUAE (HOPMYIIHI.
' Brruncnenus mo popmynam
53 [IpeoOpa3oBanue  OyKBEHHBIX  BBIPQKEHUH, TOXKIECTBEHHO  pPAaBHBIC
' BBIPAKEHUS
2.4 CBoiicTBa CTENEHH C HATYpaJIbHBIM IMOKa3aTEIEM
5 Opnownenbl 1 MHOTOwIeHbl. CTeneHb MHorouieHa. Cio)KeHue, BbIUUTaHUE,
' YMHOKE€HHE MHOTOUJICHOB
26 @opMyIIibl COKPAIIEHHOTO YMHOXKEHHUSI: KBAJPAT CYMMBI U KBaJIpaT Pa3HOCTH.
' dopmysa pa3HOCTH KBaApaToB. Pa3noxeHne MHOTOUJIEHOB HA MHOXKUTETU
3 YpaBHeHust




VYpaBHeHHe, KOpPEHb YypaBHEHHs, IpaBUja NpeoOpa3oBaHUs YypaBHEHUS,

>l PaBHOCUJIBHOCTb YPaBHEHUM
312 JluHeitHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YHMCIO KOpPHEW JIMHEWHOTO
' YpaBHEHUS, PEILICHNUE JIMHEUHBIX YPABHEHUN
33 CocrapneHue ypaBHEHUN MO yCIIOBUIO 33/1aud. PellieHne TeKCTOBBIX 3a/au ¢
' MOMOUIBIO YPaBHEHUI
3.4 JIuneliHoe ypaBHEHHE C IBYMs ITEPEMEHHBIMU U €0 Tpaduk
CucremMa nByX JIMHEMHBIX ypaBHEHUW C JIByMsl TNepeMeHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHUH crocoOOoM moacTaHOBKH. [IpuMepsl penieHus TeKCTOBBIX
3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUN
4 Koopaunare! u rpaduxu. OyHkimun
4.1 Koopaunara Touku Ha nipsiMon
T YucnoBele mpoMexyTKH. PaccTosiHre Mexay AByMs TOYKaAaMU KOOPJIWHATHOM
' IpsAIMOI
43 [IpsmoyronbHas cucrema KoopauHaT, ocu Ox u Oy. Alciucca U opAWHATA
' TOYKH HAa KOOPJAWHATHOM IJIOCKOCTH
44 [Tpumepsr rpadukos, 3amanHbIX (opmynamu. UteHue rpadukoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkuun. I'padux pynkuuu. CroiicTBa QyHKIUIA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk pynkuum y = [X|
47 I'paduueckoe perieHne JTUHEHHBIX YpaBHEHHUH W CHCTEM JIMHEHHBIX
' ypaBHEHUI
8 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucnia v BBIYKCIICHUS
. KBanmpatselii kopeHbp wu3 uucina. [loHsTHe 00 uppanoHaIBLHOM YHCIIE.
‘ JlecsiTuuHbIe TPUOIMKEHUS UPPATMOHATEHBIX YHCET
CpoiicTBa apu(pMETHYECKUX KBAJAPATHBIX KOPHEH M WX NPUMEHEHHUE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BRIPAKCHHUN U BBIYUCICHUSAM. JelicTBUTEIHHBIC
yucia
1.3 CreneHb C LeNbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUcia




2 Anrebpanueckue BBIPAKCHUS
2.1 KBanpaThslil TpEXUiieH, pa3ioXKeHUe KBAAPAaTHOrO TPEXUIEHA HA MHOXKUTENIN
22 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpanydeckoit qpodu
23 CrnoxeHue, BbIUMTaHUE, YMHOXKEHHE, JIeJICHHE alre0pandeckux apooei
24 ParmonanbHele BBIpayKeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, QopMmyla KOpHEHl KBaJpaTHOTO YpaBHEHUS.
‘ Teopema Buera
3.2 Pemienue ypaBHeHM, CBOASIIMXCSA K JIMHEHHBIM M KBAIPATHBIM
3.3 [Ipocreitmme npoOHO-pallMOHATBHBIC YPABHEHUS
I'padmueckas uHTEepIpeTanysi ypaBHEHUH ¢ IByMsI TIEPEMEHHBIMH U CUCTEM
3.4 JIMHEUHBIX YPaBHEHMM C IByMs IEpEeMEHHBIMU. lIpumMephl perenus cucreM
HEJIMHEWHBIX YpaBHEHUH C IBYMS IEpEMEHHBIMU
3.5 Pemenne TekcTOBBIX 33724 anreOpandeckuM CrocoooM
3.6 UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpEMEHHO
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHON TEPEMEHHOMN
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN
4 OyHKIUU
. [Tonstue ¢ynkuun. OONacTh oONpeneneHuss W MHOXECTBO 3HAUYCHUM
. ¢ynkiuu. CriocoOb! 3a1anus QyHKIIHIA
4.2 I'paduk pynkuun. YreHue cBoiCTB GyHKIIUU 1O e€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAKAIOUINX PEaTbHbIE TPOLIECCHI
44 OyHKIUY, OMNKCHIBAIOIIKE NPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIC
‘ 3aBUCUMOCTH, UX Tpaduku
4.5 OyHKIMU Y =x7 y = X7
4.6 Oy y = Yx, y = |x]|
4.7 I'padpuaeckoe perneHne ypaBHEHHIH U CUCTEM YPaBHECHUMA

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1

PaHI/IOHaJ'IBHI)IC quciia, HppaduOHAJIBHBIC YKCIda, KOHCYHBIC U OECKOHEUHEIE

JECATUYHBIC IPOOH

MHO€eCTBO IENCTBUTENBHBIX YUCEI, TEHCTBUTENBHEIE YHCIA KaK OECKOHEUYHEIE

JCCATHYHBIC I[pO6I/I. Bzanmuo0 OIHO3HAYHOC COOTBETCTBHUEC MEKIY MHOKCECTBOM

I JNENCTBUTENBHBIX YMCET U KOOPAUHATHOU NpsiMoli. CpaBHEHUE NEWCTBUTEIBHBIX
yucell
1.3 Apudmerndeckue 1eMCTBUSA C JCHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npubImKeHus, OUeHKH. Pa3mepbl 0OBEKTOB OKPYXKAIOIIEro MUpa,
L4 JUTUTENILHOCTh TPOIIECCOB B OKpYyXaromeMm wmupe. [IpubnmkéHHoe 3HaueHHE
' BEJIMYMHBI, TOUHOCTh Npubnmxenusd. Okpyrinenue uucen. Ilpukuaka u oneHka
pe3yJIbTaTOB BBIUMCIIEHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHON
2.2 JInneiiHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHUM, CBOASAIINXCS K KBaJIpaTHBIM
04 bukBanpatHoe ypaBHeHue. llpumepbl pelIeHHs YpaBHEHMHM TpPETbed W
‘ YETBEPTOM CTENEHEH Pa3IoKEHNEM Ha MHOKHUTEIIN
2.5 Pemenue qpoOHO-paliioHaNbHBIX YPaBHEHUI
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHEHHE ¢ IBYMs IEPEMEHHBIMHU U €T0 Tpaduk
2.8 Pemienue cucrtem AByX JIMHEHMHBIX YPaBHEHUU C IBYMsI IEPEMEHHBIMU
20 Pemienue cucrem AByX ypaBHEHHM, OJJHO W3 KOTOPBIX JIMHEWHOE, a IPyroe —
. BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpHIpETALINS CUCTEMBl YPABHEHUH C BYMSI IEPEMEHHBIMH
2.11 Penrenune TeKCTOBBIX 33aa4 aJreOpandeckiuM crnocoOom
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pewienne nuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
516 I'paduueckass mHTepHpeTalysi HEPAaBEHCTB W CHUCTEM HEPABEHCTB C ABYMS

NEPEMCHHBIMU




3 OyHKIIMHU

31 KBanparuunas ¢ynknus, e€ rpadpuk u cBoiictBa. Ilapabona, KoOpAMHATHI
‘ BEPIIMHBI MapadoJIbl, OCb CHMMETPHHU MapadOJIbI

3.2 I'paduku bynkumit y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkmuit y=k/x, y = x* u ux cBOMCcTBa

34 I'paduku GyHKIMI , ¥ UX CBOMCTBA
4 YucioBble OCIET0BATEIbHOCTH

. Onpenenenne W COCOObI 3aJlaHUsI YUCIIOBBIX IMOCEA0BATEIbHOCTEN. 3amaHue
. NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysol U popMyIIoif n-ro uieHa

4o Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apuUMETHUECKOU
‘ MIPOTPECCUH, CYMMBI MIEPBBIX /1 YJICHOB

T I'eomeTpuyeckass mnporpeccusa. Dopmysibl #-r0  Yi€HA T'€OMETPUYECKOU
' IIPOIPECCUH, CyMMBI IIEPBBIX 7 YWIECHOB

44 N3ob0paxkeHue wieHOB apu(METHUECKOM U TeOMETPUYECKOH Mporpeccui
‘ TOYKAMHU Ha KOOPJMHATHOM MIOCKOCTH. JIMHEWHBINA U SKCITOHEHIIMATBHBIA POCT

4.5 Cl10KHbBIE TPOLEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IPOTPAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon
nposeps
€MOoro
TpedoBa
HUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATaM O0CBOEHUS
OCHOBHOM 00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh MOHATHAMM: MHOXKECTBO, ITOAMHOXKECTBO, OIEpaLlUU
HaJl MHOXXECTBAMHU; YMEHHUE ONEPUPOBAThH MOHATHIAMU: rpad, CBSI3HBIN Tpad,
JEPEBO, LUK, IPUMEHATh UX IIPU PEUICHUU 3a7a4d; YMEHHUE HCIIOIb30BaTh
rpa¢uyeckoe TMPEACTaBICHUE MHOXKECTB Uil  ONMCAHHUS  peallbHBIX

MIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 3a/1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMU: OIpeNeJeHHe, aKCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO; ~ YMEHUE  paclo3HaBaTh  HCTUHHBIE U JIOXKHBIC
BbICKA3bIBaHUS, TMPUBOAUTH TPUMEPHl U KOHTPIOPHUMEPHL, CTPOUTH

BBICKA3bIBAHHUA U OTPULIAHUSA BBICKa3bIBaHUM

YMeHue omnepupoBaTh TMOHSATUSMHU: HATypallbHOE 4YHCIO, TPOCTOE U
COCTaBHOE YHCJIO, JCIMMOCTh HATYpPaJIbHBIX YHCEI, MPU3HAKH JEITHUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YHCIIa, OOBIKHOBEHHAs! IpOObh M JAecATUYHAs IpoOb,
CTaHJAPTHBIA BHJ YKCIIA, PAIHOHAIBHOE YHWCIIO, UPPAIMOHAIBHOE YHUCIIO,
apu(MeTHUECKUN KBaJpaTHBI KOPEHb; YMEHHE BBIMOJHATH JEHCTBUA C
YUCJIaMH, CPAaBHHBATh W YIOPSAOYMBATH YWCJIA, MPEJCTABIATh YHCIA HA
KOOPJMHATHON TPSIMOW, OKPYTJIATh YHUCIA; YMEHUE JeNaTh MPUKUIKY U

OLICHKY pe3yJbTaTa BhIYMCICHUN

YMeHne onepupoBaTh MNOHSATHAMH: CTEHNEHb C IEJIBIM II0Ka3aTeseM,
apu(dMeTHUECKUI KBaAPaTHbIM KOPEHb, MHOTOWJICH, airedpanyeckas Apoob,
TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypaJbHOW cTermeHH OoJblie
€IMHUIIB; YMEHHE BBINOJIHATH PAacdyEThl Mo (QopmyliaM, MpeodpazoBaHUS
HEbIX, JPOOHO-PAIMOHATIBHBIX BBIPAKEHUI W BBIPAKEHUH C KOPHAMH,
pa3yioKeHHUe MHOTOWICHA Ha MHOXKUTENH, B TOM YHCJIE C MCIOJIb30BAHUEM

(dbopMy pa3HOCTH KBaAPAaTOB U KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: YHCIOBOE PABEHCTBO, YpaBHEHHUE C

OJIHOM NEPEMEHHOU, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMU;




YMEHHE pemaTh JIMHEHHbIE W KBaJpaTHbIC ypaBHEHHs, JAPOOHO-
palMOHAIbHBIE YPABHEHUS C OJHON MTEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
ypaBHeHHﬁ, JINHEUHEIE HCPABCHCTBA U UX CUCTCMBbI, KBAAPATHLIC U ,Z[p06HO-
palMoHaJIbHbIE HEpPaBEHCTBA C OJHOW IMEPEMEHHOW, B TOM YHCIE MpU
pemeHny 3amad U3 APYrUX IPEeIMETOB U IMPAKTUYECKUX 3a1ad; YMEHUE
UCIIOJIb30BaTh KOOPJMHATHYIO MPSAMYI0O U KOOPAHWHATHYIO IJIOCKOCThH JUIS

U300paKeHHsI PEeLICHUI YpaBHEHNUH, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QyHKIUS, rpaduk (GYHKUUAH, HYITU
(GYHKINH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHUS,
yObIBaHUsI, HaumOoJbIIee W HAWMMEHbIEE 3HAYeHUS (YHKIUU; yMEHUE
ONEPHPOBATh TIOHATHSIMUA: TpsSMas POTOPIHOHATBHOCTh, JIMHEHHAS
¢ynkuus, KBagpaTHuHas (QyHKUMA, oOOpaTHAs MPONOPLUOHATIBHOCTD,
napaboya, runep0oia; yMeHue CTpOUTh rpaduku (yHKIHHM, UCIIOIH30BAThH
rpaduKu I ONpEAETICHUsS CBOICTB IPOLIECCOB U 3aBUCHUMOCTEH, IS
pelIeH s 3a1a9 U3 APYruX YIeOHBIX MPEIMETOB U peallbHOW KHU3HH;, yMEHUE

BbIpaxaThb (pOopMyIamMu 3aBUCUMOCTH MEX/y BEIUYUHAMU

YMeHue onepupoBaTh MOHITHIMHE: TOCIEIOBATEIILHOCTD, apupMeTHIecKas
U TeOMEeTpuUYecKas TMpOrpeccuy; yMEHHE UCIOJIb30BaTh CBOMCTBa
nocie0BaTeabHOCTEH, POPMYJIbl CyMMBI M OOILEro 4i€Ha MPU PEUICHUH
3aJa4, B TOM YHUCJIE 3aJa4 U3 APYTrUX y4eOHBIX MPEIMETOB M pealibHOM

KHN3HHU

YMeHue pemath 3a/1a4i Pa3HbIX TUIMOB (B TOM YHCIIE HA MPOICHTHI, JOIH U
4yacTH, BUKEHUE, paboTy, IIeHy TOBAapOB U CTOMMOCTbH MOKYIOK U YCIYT,
HAJIOTH, 3aJaud U3 O00JIaCTU YIpPaBJICHUS JUYHBIMU M CEMEWHBIMHU
¢buHaHCaMM); YMEHHUE COCTABIIATH BBIPAXKEHHUS, YpaBHEHHs, HEPABEHCTBA U
CUCTEMBl 1O YCIIOBUIO 3a/layM, HCCJIEeNOBaTh IOJYyYEHHOE pelleHue U

OLICHUBATh HpaB,Z[OHOI[OGHOCTL MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBath MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsMas, Jyd,
JOMaHasi, Yroj, MHOIOYTOJIbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH U
PaBHOCTOPOHHUU TPEYTOJIbHUKH, MPSMOYTOJIbHBIA TPEYroJIbHUK, MEIMaHa,
OuccekTpuca U BBICOTA TPeyrojbHUKa, YeThIPEXYTOJIbHUK,
napajuieJIorpaMM, poMO, IPSIMOYTOJLHUK, KBAAPAT, TPANEIHs; OKPY>KHOCTb,
KpYT, KacaTeiabHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTypaMu; yMEeHUE
pemaTts 3a7ayd, B TOM 4YHCIE U3 TOBCEJHEBHOM >KM3HHM, Ha HaXO0XKJEHUE

F€OMETPUUECKUX BEIMYMH C MPUMEHEHHWEM H3YYEHHBIX CBOMCTB (UTYp U




¢axToB

10

YMeHue omnepupoBaTh TOHSATHSAMH: PaBEHCTBO (Uryp, paBEHCTBO
TPEYrONbHUKOB; MapaUIeIbHOCTh M HEPHEHAUKYISIPHOCTh TNPSMBIX, YroJl
MEXIY MPSIMBIMH, IEPIICHIUKYIISP, HAKIOHHAs, TPOeKLus, nogooue guryp,
HOA0OHBIE TPEYrOJIbHUKH, CHMMETPHSI OTHOCHTEIBHO TOYKH M TIPSMON;
YMEHHE paclo3HaBaThb pPaBEHCTBO, CHUMMETpHIO U mopobue Quryp,

NapauIeIbHOCTD U MEePIEHINKYISIPHOCTh IPSIMbIX B OKPYXKAIOLIEM MHUPE

11

YMeHue onepupoBaTh MOHATUSIMH: JIJIMHA, PACCTOSHUE, yroj (BeIHYMHA
yria, CMHHYC U KOCHHYC yrjla TPEyroJIbHUKa), IUIOIa/lb; YMEHUE OLIEHUBATh
pa3Mepsl IPeIMETOB U OOBEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE IPUMEHATh
(dopMyIIbl IEpUMETpa U IO MHOTOYT OJIbHUKOB, JUTMHBI OKPY)KHOCTH U
wioniaaM Kpyra, oobeMa MpsSMOYTOJbHOTO TNapajuielenunena; yMmMeHue
IPUMEHATH NPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojibHuka, teopemy Iludaropa, TpuroHomerpuueckue COOTHOLIEHUS

JUISL BBIYUCIIEHUS] IJIMH, PACCTOSHUM, TIJIOIIAeH

12

Ymenue  u3zo0paxarb  Mmiockue  (GUIypbl M HUX  KOMOHMHALUWW,
IPOCTPAaHCTBEHHbIE (GUTYpPHl OT PYKH, C TIOMOIIBIO  YePTEKHBIX
UHCTPYMEHTOB M AJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY MU CUMBOJIBLHOMY

OITMCaHHIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSMOYTOJbHAs CHUCTEMa KOOPIWHAT;
KOOpJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEIECHUE BEKTOpa Ha
YUCJO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHUE UCIIOJIb30BaTh BEKTOPHI
¥ KOOPJUHATHI JIsl IPEICTABICHHSI TAHHBIX M PEUICHHU 3a/1a4, B TOM YHCIIE

U3 APYTruX Y4eOHBIX MPEIMETOB U PEAIbHOM KU3HH

14

YMeHue ornepupoBaTh MOHITHIMH: CTOJIOWKOBBIC M KPYT'OBBIE JHArpaMMBbl,
TaOHIIBI, CpeTHEee apupMETHIECKOe, MeIiaHa, HanboJIbIliee U HAUMEHbIIIECE
3HAYECHU, pa3zMax YHCIIOBOTO Habopa, YMEHHE H3BIIEKATD,
MHTEPIPETHPOBATH U NPeoOpa30BhIBaTh UH()OPMAIIHIO, MPEICTABICHHYIO B
TabNIMIIaX W Ha JUarpaMMax, OTPaKaloIlyl CBONCTBA M XapaKTEPUCTUKU
pETBbHBIX TPOIIECCOB M SBJICHUH; YMEHHE pacro3HaBaTh H3MCHYHMBBIC

BCJIMYMHBI B OKPYXXAIOIIEM MUPC

15

YMeHHne onepupoBaTh TMOHATHUAMH: CIYYaWHBIA ONBIT  (CIyYalHBINA
OKCIEPUMEHT),  DJIEMEHTApHOE  COObITHE  (PJIEMEHTapHBIH  HMCXOJ)
CJIy4alfHOTO OIIbITA, CIydyallHOE COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE

HaXOIUTh  BEPOATHOCTU  CIIlydyailHBIX  COOBITUH B ONBITax ¢




PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh 3aJauu
METOJIOM OpraHM30BaHHOrO0 mepedopa M C UCHOJIb30BaHUEM IpaBUia
YMHOXXEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH U
ABJICHUM, MOHUMATh POJIb MPAKTUYECKH AOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHII B OKpYKAalOIIEeM MHUpPE M B JKM3HH;, 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENT U €ro

POJIBIO B MACCOBLIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOSAIINN U3yYSHHBIH METOM Ul pEeIICHUs 3a]auu,
IPUBOJUTH NPUMEPBI MATEMATHYECKHUX 3aKOHOMEPHOCTEH B IPHUPONE U
JKU3HM, DPACIO3HABaTh IIPOSBICHUE 3aKOHOB MAaTeMaTUKU B HUCKYCCTBE,
ONMCHIBATh OTJICIIBHBIC BBIAAIOIIMECS PE3YJIbTaThl, IIOJYyYEHHBIE B XOIE
pa3BUTUS MaTEMaTUKU KaK HAyKH, IPUBOJUTH IPUMEPHl MATEMATHYECKUX

OTKPBITUI U UX aBTOPOB B OTE€UYECTBEHHOW U BCEMUPHON UCTOPHUH




IHHEPEYEHD 2JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

Yucna ¥ BEIYACIIEHUS

1.1

HaTypaanble U OCIbIC YMCIIa. HpI/IBHaKI/I JACIIMMOCTH L CIBIX YUCCII

OObIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  MPOIEHTH, OECKOHEUHBIE

2 NEePUOANYECKUE APOOH

13 Panmonaneubie  uncna. Apudmernyeckue omepanuud ¢ pPalMOHAIBHBIMU
' YUCIaMHU

L4 JeiicTBuTenbHble 4nchaa. Apu(pMETHYECKUE OINEpaluu € JEHCTBUTEIbHBIMU
' YUCIaMHU

s [MpubnuxEHHBIE BHIYMCICHUS, TpaBUIa OKPYTJCHUS, MPHUKUAKA W OICHKA
' pe3ynbTaTa BRIUUCICHUN

2 Anrebpanueckue BbIpaKeHUs

2.1 bykBeHHbIE BhIpaXeHUs (BBIPAKECHHS C TIEPEMEHHBIMH )

25 Crenenp ¢ wnensiM nokaszaresneM. CTENEHb C PAalMOHAJIBHBIM ITOKA3aTENEM.
' CBoiicTBa cTENEHU

2.3 MHorouieHsl

24 Anrebpanueckas 1poOb

5 Apudmernueckuii  KOpeHb HaTypaJIbHOU CTEIICHU. Jencreus c
' apuQMeTHIECKUMU KOPHSIMH HATypaTbHON CTCTICHH

3 YpaBHEHUs 1 HEpPABEHCTBA

31 Llenbie u apoOHO-panMoOHaNbHbIE ypaBHEHHsS. CHCTEMbl M COBOKYIHOCTH
' YpaBHEHUU

35 Llenbie u npoOHO-panMOHANbHBIE HepaBeHCTBA. (CHCTEMBI UM COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TekcToBBIX 3a7a4

4 UucnoBble MOCIIEI0BATENLHOCTH

4.1 ITocnegoBaTeILHOCTH, CIIOCOOBI 3aJaHHUs [IOCIIEN0BATEILHOCTEMN

4.2 Apudmernueckass W reoMeTpuueckas mporpeccuu. Dopmyna  CIOKHBIX




MPOLIEHTOB

5 DyHKIUU
OyHknusa, cnocoObl  3amanus  GyHknuu. ['padux  yHknuu. OO6macTh
OTIpeIeTICHUsT 1 MHOXECTBO 3HadeHu ¢yHkiuu. Hynu dyakuun. [TpomexyTku
5.1 3HAKOTIOCTOSIHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIHMH. MaKCHUMyMBl H
MUHUMYMbI (yHKIMH. HamOonbpliee ¥ HauMeHbllee 3HaueHHE (YHKIMU Ha
IIPOMEXKYTKE
6 Koopaunats! Ha psAMOii U IIIIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa TIJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GuUrypsl 1 UX CBOICTBa
7.2 TpeyronbHUK
7.3 MHOTroyroiabHUKH
7.4 OKpY>KHOCTb U KPYyT
7.5 H3mepenune reoMeTpu4ecKux BEJIMYHUH
7.6 BexTops! Ha mI0CKOCTH
8 BepoarHocTh U cTaTuCTUKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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