MHUHHUCTEPCTBO INPOCBEIIEHUS POCCUNCKOM ®EJEPALIAN
Munucrepcerso oopa3osanusi Teepckoii 06aacTu
Ynpagsiienne 00pa3oBanns AAMUHHCTPANMH BHIIIHEBOIONKOr0

MYHMIHNAJIbHOTO OKpYTa
MBOY "Topusinkas COII"

COI''TACOBAHO YTBEPXXIEHO
3aM. aupekrTopa 1o YBP IHPEKTOP

% oA .
H.B.@@nnﬂa E.A. BopoHﬁaa o
ITpukas Ne140-OJ] ITpuxaz Ne140-O/1
oT «28» 08.2025 r. oT «28» 08.2025 r.

PABOYAS ITPOI'PAMMA

(ID 6865880)

yueOHoro kypca «AJireépa»

JU1s o0y4aromuxcs 7-9 Kiiaccos



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsAETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMs: OHAa O0ECTIeUnBaeT U3YUCHHE NPYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK U TyMaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oO0y4arommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYHIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUs MaTeMaTHIECKOW HAYKOMW SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, PO MAaTEeMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I aJanTaluyd B COBPEMEHHOM IU(DPOBOM
obmectBe. M3yuenuwe anreOpel oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOJIBI,
dopmynupoBath yTBep)kaeHUs. OcBOeHUE Kypca aareOpbl 00ecrneunBaeT pa3BUTHe
JIOTUYECKOTO MBIIIICHUSI OOYYarOIIMXCSA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne U KOHKPETH3AIlNI0, abCcTparupoBaHue u
agamornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYMTENBHBIH ~ 00BEM
CaMOCTOSITENIbHON ~ IeATEIBHOCTH OOYYaloIUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIIUIA 00YUYEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» misi OCHOBHOTO
o01ero oOpa3oBaHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
nvHUH: «Yucaa u BRIYHCICHUS», «ANreOpanveckie BBIPAKCHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHKImu». Kaxkgas W3 3THX CoOIepiKaTeIbHO-METOIUICCKIX
JIVMHHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €r0 JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroIuMcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIFOUCHBI
HEKOTOPBIC OCHOBBI JIOTMKH, WPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTEMaTUYECKOT0 00pa30BaHUs M CIIOCOOCTBYIOIIUE OBJIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CojepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Yy4eOHOTO Kypca «AnreOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «YuWClIa W BBIYHCICHUS» CIOYXXUT OCHOBOW IS
JATBHEHIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI IIOBCEIHEBHOM
KU3HHU. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMH M HpPPaIMOHATBHBIMUA YHCIIaMH, (OPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOCHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaromuxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHUsA Y4eOHBIM MaTepual TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BhIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak
A3bIKa JUIsI TOCTPOCHUS MaTeMAaTUYECKUX MOJENeH, OINMCAaHUS IPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUsI, CHOCOOHOCTEN K MAaTEMATUYECKOMY TBOPUYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIyYeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUTSL OTIMCAHUS M UCCIIEIOBaHMs Pa3HOOOPa3HbIX MPOILECCOB U ABJICHUN B MPHUPOJIE
u odmectBe. M3yueHue martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NpEeICTaBICHUIA O POJIM MAaTEMATUKH B Pa3BUTUU LIMBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Yy4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIpAXEHUs», «YpPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeIeINIO).



COJEPXXAHME OBYUEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. IloHATne panMOHAIBHOIO YMCHA, 3allCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHANBHBIX 4Yuceld. Apudmernueckue JIEHUCTBUS C
palrOHAIBHBIMUA YMCIIaMu. Pelenue 3aaad U3 peaJlbHOW NPAaKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpENENIeHUEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPENEICHMs], 3aluch 00ybINX yncen. IIponeHTsl, 3anuch
IPOLEHTOB B BUJAE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLICHTHI, PEILICHNE 3a71a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBuCMMOCTH, B TOM 4YHClIe MpsMas U oOpaTHas
IIPONIOPLUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

IlepemeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUs C IIepeMeHHOM. [lomycTumMble
3Ha4YEHMs IepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEITMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, TNpaBWia NPeoOpa3oBaHUs CyMM H
IIPOM3BENICHUH, MPaBUjIa PACKPBITUS CKOOOK U IPUBEIEHUS TTOJOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAIBHBIM II0KA3aTEJIEM.

OpnHounensl 1 MHOrouneHsl. CreneHp MHorouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBajpar
CyMMBl M KBagpar pasHoctu. Popmysia pasHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja NpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHU JIMHEMHOTO
YPaBHEHUS, pELICHUE JIMHEHWHBIX ypaBHEHUM. COCTaBICHME YpaBHEHUH IIO
YCIJIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C TOMOILBI0 YPABHEHH.

JIuneliHOEe ypaBHEHHE ¢ ABYMs IEPEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npsiMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOPJMHATHOM I10cKocTH. [IpuMepsl rpadukos, 3a1aHHbIX (HOpMYyIaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuuu. [paduk
¢bynkun. CpoiictBa ¢pyukiuil. Jluneitnas ¢pyukuus, e€ rpadguk. I'paduk Qynkunn
y = [x|. I'paduueckoe perieHre IMHEWHBIX YpaBHEHWW U CHCTEM JIMHEMHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BIYMCICHUS

KBanmpatueiii kopeHp u3 uucia. [lonstue 00 upPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIKEHUST HppalMOHANbHBIX yrcen. CBolicTBa apu(MeTHIECKuX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IPE0O0Pa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUSAM. [[eiCTBUTEIIBHBIE YHCTIA.

CreneHs ¢ LeabIM ITOKa3aTeneM U €€ ceorictsa. CTaHmapTHas 3alUCh YHACIA.

AsreOpanveckue BbIPAKEHUS

KBagpaTHbii  TpEXuieH, pas3joKEHUE KBAJAPATHOIO  TpEXwieHa Ha
MHOKHUTEJIH.

Anreb6panueckas apoOb. OCHOBHOE CBOMICTBO aireOpandeckoi apoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKCHHE, JEJICHUE alaredpanyeckux ApoOeH.
PannonanbHble BBIpa)KEHUS U UX IPE0Opa3OBaHuUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-paIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTalvs YpaBHEHHUN C JBYMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JByMS IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHENHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OJHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHEMHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DyHKIUU

[Monsitue ¢ynkuu. OOIacTh OMNpeAeNieHuss UM MHOXKECTBO 3HAYCHH
dbynkiuu. CiocoOsI 3a1aHus GyHKITUI.

I'paduk dynkuuu. Utenwe cBolcTB (yHKIUU 1o e€ rpaduxy. IIpumeps
rpaukoB PyHKLIUMN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIMOHAITBHEIC
3aBHCHMOCTH, UX rpaduku. Oyrkiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanbpHbie 4Kcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YHUCEN, AEUCTBUTEIbHBIC YMCIIA
KaKk OECKOHEUHble JAeCSITUYHbIe aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apuMeTnyeckue MAeUCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIleM MHpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHoe ypaBHeHuE. Pellienrue ypaBHEHN M, CBOAAIIMNXCSA K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaJApPaTHBIM.
buxkBangparnoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEU PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHMU. PelleHue TEKCTOBBIX 3aznady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEepEeMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OIHO U3 KOTOPBIX JIMHEHWHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPHIPETALNAsl CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mIEpeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'papuyeckas MHTEpIpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGoma, koopauHATHI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHN NapadOJIbL.

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



YucioBbIE OCIEI0BATEILHOCTH U MIPOrPecCum

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHuE IOCIEAOBATEIBHOCTH
peKkyppeHTHOH popMyoit u hopMyJIol 1-ro WiIeHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. PopMmyibl n-ro 4djaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrPeCcCHii, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxeHne 4YI€HOB apU(PMETHUECKON U TEeOMETPUUYECKOW MPOTPECCHit
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIOHEHUHUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY H  HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)XKECHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U NPUKIAIHBIX cepax;

2) rpa;KaIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHUHA U peaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOTIO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUHM BCEW KU3HU NI YCHENIHOM Mpo¢ecCHOHATbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
INOCTPOECHUEM MHIAUBUAYATIbHON TPAEKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHH, YMEHHIO BUJAETH
MaTEeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTAaLlME B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YelOoBE4YEeCKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3BUTHUS LMBWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KYyJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HHTEPECaX CBOEIO
3I0pOBbs, BEAEHUA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryjsipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa NIPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPYJKAaIoOLIEH cpeabl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTEeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM COLMATBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMyIupoOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 OOBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTHUPOBATH
IpPUHUMAEMble pEIIeHUsT W ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHMA, OTHONIICHWA MEXIy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpEJCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccuuKalu, OCHOBaHUs JJii OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, C€IUHUYHBIC, YAaCTHBIC W O0OIIHe,
YCJIOBHBIE;



BBIBJIIT ~ MATEMAaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPKICHUSX,
npemjiaraTb  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JJOKa3aTEJIbCTBA
MaTeMaTHYECKUX (PaKToB, BBICTpaMBaThb apryMEHTAlMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOHMpaTh CMoco0 pemeHus y4eOHOM 3afaur (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEUICHMs, BHIOMpaTh HauboNee MNOAXOAANMNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe HccieaoBaTe/ILCKHE 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOdIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH IO CAMOCTOSATENIBHO COCTABIEHHOMY IUIaHY HECJIOXKHBIN
OKCMEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEN MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy cOOO0M;

CaMOCTOATENBHO (HOpMYTHPOBaTH 000OIIEHNS U BBIBOBI 110 pE3yJbTaTaM
NpOBEAEHHOTO HAOIOACHUS, UCCIIEI0BAaHMs, OLICHWBATh JIOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKe BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HW30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
MH(GOPMAILMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNpPEACTaBICHUs HH(POpMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMi, HWHOM Trpadukod U uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM O KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiiCTBHA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOUIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a49i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3yibTar;

B X0JIe 00CYKJIeHHS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIa€MOM TEMHI,
npo0JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
peIlIeHusl, COMOCTaBISATH CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PAa3IMYUEe M CXOJACTBO MO3UIUI, B
KOPPEKTHOH Popme PopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,
NPEJICTaBISITh  pPE3yJNbTaThl  pElIeHWs  3aJadd,  JKCIIepUMEHTa,
UCCIIEJIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU 1 OCOOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W WCIOJBb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHANBUAYAIBHONH pa0OThl TpU pPEIICHWH YYeOHBIX MaTeMaTHYECKUX
3ajad4;

NPUHUMATH 1EJIb COBMECTHON AESTENbHOCTH, IUIAHUPOBATh OPTraHU3aIUIO
COBMECTHON pPabOThI, pacmupencisaTh BUIbI padOT, JIOTOBapHUBATHCS,
00CYXKJIaTh MPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHX
JIIOJIEH;

y4yacTBOBaTh B TpYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBbl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM pPEUICHMs 3aaud (MU €ro
4acTb), BbIOMpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHusa MaTeMaTHYECKOM 3a1a4u;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WU HEIOCTIKCHUS 1IEIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyueHus B 7 kjacce OOydaroIIMHCA IOJIYYHUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BBIYMCICHUSA

BoimonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JEUCTBHUS C PAaMOHAIIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHMs YHCIOBBIX BBIPAXKEHUN, NMPUMEHSTH pa3zHOOOpa3HbIE
Croco0bl U MPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpKaLINX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTh OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYI), OOBIKHOBEHHYID B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasTh YKCIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BEIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE AEUCTBUSA CO CTENEHSIMHU C HATYPaJIbHBIMU
IIOKa3aTeJIsIMHU.

[IpuMeHATh  NPU3HAKKM  JACIUMOCTH,  PA3JOXKEHUE HA  MHOXHTEIU
HaTypaJbHbIX YUCEIL.

Pemate NmpaxkTHKO-OPUEHTUPOBAHHBIE 33Ja4H, CBS3AHHBIE C OTHOILIECHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMM, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 331a4 ¢ YY4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30BaTh aiaredpanyecKyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHSATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuraa.

Haxonute 3HaueHHs OyKBEHHBIX BBIPAKCHHMH MPU 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IIEJIOTO  BBIPAKEHHUS B MHOTOUJICH
IPUBEIEHNEM IIOJOOHBIX CIaraéMbIX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXXEHME OJHOWIEHAa HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyILIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOXWTENs, TPYNIHUPOBKU  CIAraeMbIX,
IpUMEHEHHUs (POPMYJI COKPAILEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUYIEHOB JUIsl PELICHUS PA3JIMYHBIX 3aja4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IMOKAa3aTeIsIMUA IS
IpeoOpa30BaHus BIPAKECHUII.



YpaBHeHMs U HEPaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI'0 YPAaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsTh, siBaseTcs
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI MIPU PEIICHUH JIMHEUHBIX YpaBHEHUHN U UX
CHCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, HPUBOAUTH MPUMEPHI pPEIICHUS
YpaBHEHHUS.

Pewmate cuctemsl 1ByX JMHEHHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN PE3YyJIbTAT.

DyHKIUU

N306paxkath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OTtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku TUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKIMIA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HAa, KOJWUYECTBO, CTOUMOCTb,
IIPOU3BOJUTENBHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaliW3a UH(OpMauu,
U3BJIEKATh U UHTEPIPETUPOBATh HH(MOPMAIMIO U3 TpadMKOB PeaIbHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonb30BaTh HadajdbHBIE MPEICTABICHUS O MHOYECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHHUM, N300pakaTh ACHCTBUTEIbHBIC
YHUCJ1a TOYKaMHA Ha KOOPJAMHATHOU MPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHble KOPHU, HCHOJb3Ys
CBOWCTBA KOPHEN.



Hcnonp30BaTh 3amucu OONBIIMX M MAJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeilt u creneHei uncna 10.

AuredpanyecKue BbIPpaKeHUs

[IpyMeHATh TOHATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJAEPKAIIUX CTEIIEHH C LIEJIbIM MOKa3aTeIeM.

BrIMOMHATE TOXKIECTBEHHBIC MPEOOpPA30BAHUS PAIIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U alNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumeHnsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHus] pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHON NPAKTUKHU.

YpaBHeHMS U HEPaBeHCTBA

Pemiats nuHEiHbIE, KBaIpaTHbIC YPABHEHUSI U PallMOHAIbHBIE YpPaBHEHMS,
CBOJISALLIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYMS [IEPEMEHHBIMHU.

[IpoBOAWTHE MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX MpecTaBieHni (YCTaHaBIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMA YPABHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHIA,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33]1a4y MOJTYYEHHbIN PE3YIbTaT.

[IpuMeHsATh CBOWCTBA YMCJIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXXECTBA PpEIICHUHA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (PYHKITMOHAIBLHBIE TIOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, ONpeAesiaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

CtpouTts rpaduKy AMeMEHTApHBIX (PYHKINUN BUA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBONA
dbynkiuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydYarOHIMIICS TOJNYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

Yucnaa v BBIYMCJICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAIIBHBIE U UPPALMOHANIbHBIC YUCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE UM IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHuss CTENEHEM C LENbIMHA MOKA3aTelsIMA U KOPHEW,
BBIUHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJApaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOJAILIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAILHBIE YPABHECHHSI.

Pemare cuctembl AByX JIMHEMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TekcTOBbIE 3alayu  anreOpamyecKUM CHOCOOOM C  MOMOUIBIO
COCTABJICHUS YPABHEHUS WM CUCTEMBI IByX YPABHEHUH C JIBYMS IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTENIINE UCCIICTOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300paKaTh
pelieHre HEpaBEeHCTB HA YUCJIOBOM IPSAMOM, 3alMCHIBATH PEIICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPABEHCTB HA YUCIIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a/]1a4.

DyHKIMHA

Pacno3naBate (yHKIIMM W3y4eHHBIX BHUAOB. I[loKa3pIBaTh CXEeMaTUYECKU

pacnojoXeHne Ha KOOPAMHATHOM IMIOCKOCTH rpaduKoB (PYHKIMHA BUOA: y = kx,
=kx+b y=kix y=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0A3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U HM300pa)kaTh CXEMATHUYECKU TPAPUKU KBaJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBAaIpaTUUHBIX (PYHKIUHI 10 UX rpaduxam.

PacniozHaBath kBajpaTHUHYH (QYHKLHIO MO (popMmysie, IPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBble MOCAECA0BATEILHOCTH H IPOTPEeCCHH

PacnozHaBaTh apu(MeTHyecKyr0 U TE€OMETPUUYECKYI0 IIPOTPECCHM IpH
Pa3HbIX CIIOCO0AX 3a7aHMsl.

BbINONMHATE  BBIYMCIEHUS C€  HCIOJIB30BAaHMEM (QOpMYyJT N-ro 4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecChii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCIEIOBAaTEIbHOCT TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemath 3amauun, cBsi3aHHBIE C YMCIOBBIMHM TMOCJIEAOBATEIHBHOCTSIMH, B TOM
YUCIe 33/1a4M U3 PEATbHON KU3HU (C UCIIOJIh30BAHUEM KaIbKYJIATOPa, MU(PPOBHIX
TEXHOJIOTHU).
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

7 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucna ¥ BEIUUCIIEHUS

1.1

BBIHO.HH}ITB, coucrasa YCTHBIC n IIMCBbMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PallMOHAIBHBIMU YHCIaAMU

1.2

HaxomuTe ~ 3Ha4YeHWsT ~ YMCIOBBIX  BBIPQXKCHWM,  NPUMEHATH
pa3HooOpa3Hble CrIOCOObI U MPUEMBI BEIYUCICHHS 3HAYCHUN JAPOOHBIX

BBIPOKECHHH, COJEPKANX OOBIKHOBEHHBIC U JACCATUYHBIC TPOOH

1.3

[lepexoaute oOT oOmHOW (GOpPMBI 3amUCH YHUCET K JIPyrou
(mpeoOpa3oBbIBaTh  JAECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO

JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " yrnopsaa0o4uBaTh paliluOHAJIbHBIC YUCIIa

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKUAKY W OLEHKY pe3yjibTaTa BBIYMCIICHUH, OLICHKY
3HAQYEHWM YHUCIIOBBIX BBIPDAKCHWM. DBBIIONHATE  IEHCTBUSA €O

CTCIICHAMMU C HATYpaJIbHBIMHU ITOKa3aTCIIIMU

1.7

HpI/IMeHHTB INpU3HAKU ACJIUMOCTH, Pa3IOKCHUEC Ha MHOXHUTCIA

HaTypAJIbHBIX YHCEI

1.8

Pemlate  NpakTUKO-OpPUEHTHPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILICHHEM BEJIMYHH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHH,
MPOLICHTAMH, WHTEPIPETUPOBATh pPE3yJIbTaTbl pelIeHUs 3axad ¢
Y4E€TOM OTPaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHS

2.1

Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHMBOJIHKY,

IPUMEHSATH €€ B Ipoliecce OCBOSHHs yUeOHOro Marepuasia




2.2

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPU  3a/laHHBIX

SHAYCHUAX MMCPCMCHHBIX

23

BreimonHATh HpGO6p&30BaHI/IH [CJIOI0 BBIPAXKCHUA B MHOI'OYJICH

MPUBEACHUEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

24

BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYICHA Ha
MHOTOWIEH, NPUMEHATh (OPMYJbl KBaJapara CyMMbl M KBajpara

pasHoCTH

2.5

OcymecTBIATh pa3ioKeHNe MHOTOYJICHOB HA MHOXKHUTEIHN C TOMOIIBIO
BBIHECEHHSI 32 CKOOKU OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaracMbIX,

pUMeHEeHUs! (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[IpumensTh mpeobpazoBaHUsI MHOTOUJICHOB JJISl PELEHUS Pa3IMUHbIX

3aaa4 U3 MaTeMaTukKu, CMCKHBIX IMTPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKHU

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJbHBIMHU IOKa3aTEeIsIMU

1151 IpeoOpa30BaHus BEIPAKECHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemates JsMHENHBIE YpaBHEHHs C OJHOM IIEPEMEHHOW, IPUMEHSA
IIpaBWJIa Mepexoaa OT UCXOJHOTO ypaBHEHHS K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, ABIAAETCS JIU YUCIO KOPHEM YPABHEHUS

3.2

[IpumensTh rpaduyeckue METOAbl TMPU  PEIICHHH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonGupath mpuMepsl Hap Yucen, SBISIONINXCS PEelIeHHEeM JTMHEHHOTO

YpaBHCHUA C ABYMS NICPCMCHHBIMHA

3.4

CtpouTh B KOOPJAMHATHON IJIOCKOCTHU TpauiK TUHEHHOTO YpaBHEHUS C
IBYMSI TEPEMEHHBIMH; MOJIB3YSICh TPaQUKOM, MPHUBOIUTH MPUMEPHI

pelIeHns ypaBHEHUs

3.5

Pemates cuctemMbl IBYX JTUHEHMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,

B TOM 4HCIIE TpapUUECKU

3.6

CocTaBiATh U pemarh JUHEMHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHHH 110 YCIIOBUIO 3aJa4, HHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pPe3yJIbTaTr

Koopaunats! u rpadpuku. OyHKIIHHA

4.1

N300paxaTh Ha KOOPIMHATHOM MpPSIMONl TOUYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, HHTECPBAJbl, 3alMCHIBATh

YUCJIOBBIC ITPOMCIKYTKH HA anre6pa1/1qec1<0M SI3BIKC




4.2

OrMeyaTp B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKH IIO 3aJaHHBbIM

KOOpJAMHATaM

4.3

Crpoutsb rpaduku JuHEHHBIX QyHKUUNA. CTpOUTh TpapuK YHKIUHU Y

= [x]

4.4

OnuceBaTh ¢ MOMONIBI0 (PYHKIIMH H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYUHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, II€HY, KOJMYECTBO,

CTOMMOCTb, POU3BOUTENHHOCTD, BpeMsi, 00bEM pabOThI

4.5

Haxoauth 3HaueHre GyHKIUU MO0 3HAYSHHIO €€ apryMeHTa

4.6

[Tonumare rpaduueckuit  crmoco® mMpeACTaBIeHUS MW aHajIu3a
uHpOpMalUY, W3BJIEKATh M WHTEPHIPETUPOBATh WHGPOPMALMIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH

8 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJILHOM MPOrPAMMbI OCHOBHOTI'0 001I€ero 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

Hcnons3oBaTh HayaJbHbBIE MIPEICTABICHUS 0 MHOJKECTBE
JNEHUCTBUTENBHBIX YUCEN JIJISl CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHUH,
n300pakaTh JEUCTBUTEIIbHBIC YHCJIA TOYKAaMH Ha KOOPIWHATHOMN

IpsAMOI

1.2

[IpuMeHsATH TMOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOJWUTh KBAJpaTHbIE KOPHM, MCIOJIB3Ysl MNP HEOOXOJUMOCTH
KaJIbKYJISTOP, BBIIOJIHATH MPE0Opa30BaHMsl BBIPAKEHUH, COEpKaIIUX

KBaJlpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucH  OOJBIIMX W MaJIbIX YHCE C IIOMOIIBIO

JECSITHUHBIX Apobeii u creneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKA3aTesIeM, BBIIOIHATh
npeoOpa3oBaHus BBIPAKEHUH, COAEPKAINIUX CTENEHU C IENBIM

IIoKa3aTcjIcM

2.2

BbIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3oBaHUsI  pallMOHAIBHBIX

BBIPQKEHHII HA OCHOBE MpPaBUJI JACHCTBUM HAJ MHOTOWICHAMU U




anredpandecKuMu Ipo0sIMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKHUTEIN

24

[IpumensTh npeoOpa3oBaHUs BBHIPAKEHUHN IS pEIICHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTuKu, CMCKHBIX IMTPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemarp nuHeElHBbIE, KBaJpaTHbIE YpaBHEHMs U pallMOHAJIbHbIE
YpaBHEHUs, CBOJSAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JBYyMS

MNEPpCMCHHBIMU

3.2

[IpoBoauTh mpocTeWllIMEe HCCIENOBaHUA YpPaBHEHUH UM CHUCTEM
ypaBHEHHH, B TOM UHCIE C TPUMEHEHHEM TIpapuuecKux
Mpe/cTaBiIeHU (yCTaHaBIMBaTh, UMEET JIU YpaBHEHUE WJIM CHCTEMa

YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoguth OT crnoBecHOW  (OpPMYTUPOBKM  3amaud K €€
anreOpandeckod MOJENM C MOMOILBIO COCTAaBJICHUS yYpaBHEHMs WIN
CUCTEMbl  ypaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHbIN pe3ynbTart

3.4

[IpuMeHATH CBOKCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U X CUCTEMBI,
naBaThb  rpaduuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

IlonuMare ¥ HCIOJIB30BATH q)YHKI_II/IOHa.HBHBIG IIOHATUA U A3BIK
(TepMHUHBI, CHMBOJUYECKHE OOO3HAYEHUS), OMPEICIAThH 3HAYCHHUE
(GyHKIMU 1O 3HAYCHHMIO apTyMEHTa, OMpPENesATh CBOWCTBA (YHKIMU

o e€ rpaduky

4.2

Ctpouts rpaduku 3eMeHTapHbIX (GYHKINN BUIA:
y=k/x

kix
, Y =X%, y = X% y = |[X|, onuchIBaTh CBOWCTBA YMUCIOBON (YHKIHH 1O €€

rpaduky




9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAaThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1

Yucna ¥ BEIUMCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHATIBHBIE U HMPpalMOHAIbHbBIE

qucja

1.2

BreimonuATe apudmeTHueckue IeHCTBUS C pallMOHAIbHBIMUA YUCIIaMU,
coyeTasl YCTHbIE M MUChMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHusi cteneHeld ¢ LENbIMU TOKa3aTelsIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHUS YHUCJIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrisTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITH MPUKUIIKY pe3yabTaTa

BBIYMCIICHHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

VYpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate  JMHENMHBIE M KBaApaTHbIE YpPaBHEHMS, YPAaBHEHUS,

CBOJAIIUECS K HUM, IPOCTENIIINE TPOOHO-pallMOHANIbHBIE YPaBHEHHUSI

2.2

Pemate cucteMsl IByX JIMHEHUHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CUCTEMBI [IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABIIACTCS

JIMHEHHBIM

23

Pemate TekcTOBBIE 337a4yM aNreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUSI ypPaBHEHUS WIIM CHCTEMBl JBYX YPaBHCHUH C JBYMS

NEPEMEHHBIMU

24

[IpoBoauTh mpocCTeWlIMEe HCCIENOBaHUA YpPaBHEHUH UM CHUCTEM
ypaBHEHHMH, B TOM 4YHCIE C MpPUMEHEHHEM TIpaduyecKux
Mpe/ICTaBICHUH (HallpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE UITU

CUCTEMa ypaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemlate  nuHEHHBIE  HEpPAaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
M300pakaTh pEIICHHE HEPABCHCTB HA YHCIIOBOW MPSMOM, 3aHCHIBAThH

peICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemarr cucTeMbl JTMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIFOHAOME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)KaTB PCIICHHUC




CUCTCMbI HCPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3aIlMUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcmons30BaTh HCPAaBCHCTBA NPpU PCIICHUU PA3JINYHBIX 3aaa4

OyHKIUU

3.1

PacnosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3biBaTh
CXEMaTHYECKH PaCIIOIOKEHUE Ha KOOPAMHATHOM TUIOCKOCTH rpaduKoB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTHU OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKLIUH

3.2

IlokaspiBaTh CXEMaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOMH
IUIOCKOCTU TpaduKoB (GyHKUUN Buma y = VX, y = |X| U ONHUCHIBATh

cBoiicTBa (pyHKITUH

3.3

Ctpoutb ¥ H300paxkaTh CXeMaTH4YeCKH TIpaduKyd KBaJIPaTUYHBIX
(GyHKIMH, ONUCHIBATH CBOWMCTBA KBAJAPATUYHBIX (YHKIMHA MO HX

rpadukam

34

Pacnio3naBath KBaJIpaTWuHyro (YHKIHIO 1O (GopMmyne, MPUBOIAUTH
MpUMephl KBaApaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,

reoMeTpuu

Apudmerndeckas 1 reOMETpUIecKasi IpoOrpeccuu

4.1

Pacrnio3HaBath apupMeTHIECKyl0 U F€OMETPUUECKYIO IPOTPECCHH TTPH

pa3HBIX Croco0ax 3aJaHus

4.2

BBINONHATE BBIYMCIEHUS C HUCMOJb30BaHUEM (GOPMYN #-TO YJIEHA
apu(METHYECKOW U T€OMETPUYECKON MPOrpeccHif, CyMMBbI HEPBBIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI MMOCICAOBATCIBHOCTH TOYKaMHU Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrate 3ada4yu, CBA3aHHBIC C YHCIIOBBIMHU ITIOCICAOBATCIBHOCTIAMU, B
TOM 4YHCIC 3aJa4u U3 peaﬂbHOﬁ KHU3HU (C HCIIOJIB30BaHHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOH (OpMBI 3amucu
1.1 npobeii k apyroi. IloHsiTHE palMOHAIBHOTO YHWCJA, 3alHUCh, CPAaBHECHHE,
YHOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEN
1o Apudmerndeckue IeHCTBUS C pallMOHATBHBIMH YnciIaMu. Pernienue 3amau u3
' peabHOM MPaKTUKHU Ha YacTH, Ha IpoOu
13 CreneHb C HaTypalbHBIM IIOKa3aTelieM: OIlpeleeHne, IpeodpazoBaHue
' BBIPa)KEHUI Ha OCHOBE OTPEIEIICHNUS, 3aIUCh OOIBIINX YHCEI
14 [TpoueHThl, 3amuch MPOLEHTOB B BHIE ApoOU U ApoOU B BUJE MPOICHTOB.
' Tpu OCHOBHBIE 33/1aUy HA MIPOLIEHTHI, PEILICHUE 3a7a4 U3 PEAIbHOM MPaKTUKU
s [IpumeHeHre TOpPU3HAKOB  JIE€IMMOCTH, pa3jOKEHUE Ha  MHOXKUTENIU
' HaTypaJbHBIX YHCET
16 PeanbHble  3aBUCMMOCTH, B TOM 4Mciae TMpsMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
51 IIepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKCHUS C IIEpEMEHHOM. JlonmycTuMble
' 3HAYEHHUsI IEPEMEHHBIX
25 [IpencraBneHne 3aBHCHMOCTH MEXIY BEJIWYMHAMH B BHIC (OPMYJIBL.
' Brruncnenus no popmynam
53 [IpeoOpazoBanrne  OYKBEHHBIX  BBIPQKECHHMH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU € HATYpaJIbHBIM I1OKa3aTeeM
5 OpHowieHbl U MHOrounaeHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTAHUE,
' YMHO>KEHHE MHOTOYJIEHOB
26 @opMyIbl COKPAIEHHOIO YMHOKEHHU: KBaAPAaT CYMMBbI M KBaApaT pa3HOCTH.
' @®opmysa pa3HOCTH KBaApaToB. Pa3iokeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus




YpaBHeHHe, KOpEHb YypaBHEHUS, IpaBUjia NpPeoOpa3oBaHUs YpaBHEHMS,

>l PaBHOCUIIBHOCTb YPaBHEHUI
12 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, PEUICHNE JTUHEUHBIX YpaBHCHUN
13 CocTtaBieHue ypaBHEHUM MO YCJIOBHIO 3a7ayu. PelieHne TeKCTOBBIX 3a/1ad ¢
. MMOMOLIBIO YPABHEHHI
34 JluneliHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU U €ro Ipaduk
Cucrema [ByX JMHEMHBIX YpaBHEHHUH C JByMs INEpeMEHHBIMU. PemieHue
3.5 CHUCTEM YpaBHEHUU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHusi TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. @yHKIIUN
4.1 Koopaunara Touku Ha ipsiMoi
42 YucnoBbeie NpoMexXyTKU. PaccTosiHue MEXAy ABYMsI TOUKAMU KOOPJUHATHOM
' MPAMOM
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKHM HAa KOOPJAWHATHOM IJIOCKOCTH
44 [Ipumeps! rpadukoB, 3amaHHbIX (GopMynamu. UTeHune rpaduKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pynkuuu. I'paduk Gynkiuu. CBolicTBa PyHKITUN
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKImm y = [X|
47 ['paduueckoe pemeHue JHUHEWHBIX YpPaBHEHMM W CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA
1 Yucna v BBIYUCICHUS
{1 KBagpatuslii kopeHb u3 uuncna. lloHsTHe 00 WpparMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOTMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apupMETHYECKUX KBaJIpATHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBIPAKEHUHN M BBIYHCICHUSM. J|eHCTBUTEIBHbBIE
yucna
1.3 CreneHb c 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKUCh YUCia




2 Anrebpandeckue BoIpaKEHUS
2.1 KBanpaTHblii TpEXWieH, pa3ioKeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0panveckoit 1poou
2.3 CrnoxxeHue, BBIYUTaHHUE, YMHOKEHHUE, JACIICHHE alreOpandecKkux apooei
2.4 PanmionansHbIe BRIpaXXEHUS U UX TIPEOOpa3oBaHUE
3 VYpaBHEHMS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIUXCS K TUHEUHBIM M KBaJAPATHBIM
3.3 [Ipocreitmme npoOHO-pallMOHATILHBIC YPaBHEHUS
I'padmueckas uHTEepnpeTanusi ypaBHEHUI C ABYMs MEPEMEHHBIMU U CHCTEM
34 JIMHEWHBIX YPaBHEHUH C ABYMs NEepeMeHHbIMU. [IpuMephl pelieHus cucrem
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HO TepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
4 OyHKIUU
il [Tonstne ¢yakuuu. OOMacTh ompeneneHus W MHOXKECTBO 3HAYCHUU
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. Urenue cBoicTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIONINX PeaTbHbIE MTPOIECCHI
44 @OyHKIIUN, ONMUCHIBAIOIIME TMPSAMYI0O M OOpaTHYIO MPOMOPIUOHAIbHBIE
' 3aBHCHUMOCTH, UX TpapuKu
4.5 OyHKIUHU y =X y = X7
4.6 Oynkiun y = Vx, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Yucna v BBIYKCICHUS
. ParponanbHble yMca, MppalMoOHANbHBIE YHCNIA, KOHEYHbIE U OECKOHEUHbIE
’ JIECSITUYHBIE TPOOH
MHOXkecTBO 1eHCTBUTENBHBIX YHCEN, IeHICTBUTENbHbIE YUCIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM
’ JIEUCTBUTENIbHBIX YHCEN U KOOPAUHATHOM NpsAMoil. CpaBHEHUE I€MCTBUTEIbHBIX
yucel
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCITAMU
W3mepenus, npubnmxenus, oleHKkd. PazMepsl 00BEKTOB OKPYXKAIOIIETO MUPA,
14 JUINTENIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmKkeHus. Okpyrienue uncen. [Ipukunka u omeHka
Pe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUsI C OJHOU IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIUXCS K JIMHEHHBIM
2.3 KBangparnoe ypaBHeHue. Perienue ypaBHeHH, CBOIAIIUXCS K KBapaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHs ypaBHEHUMH TPETbe U
' 4eTBEPTOU CTENEHEW Pa3IoKEeHUEM Ha MHOXKHUTEIN
2.5 Pemenue qpoOHO-paliMoHaNbHBIX YPaBHEHHUI
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
59 Pewenne cucreMm IByX ypaBHEHHMH, OJHO M3 KOTODPBIX JIMHEMHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 ['padraeckast mHTEpPHpETALNS CHCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM crocooomM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.14 Pewienue cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
516 I'paduueckas mHTepnpeTalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

MEPEMCHHBIMU




DyHKIMU

KBagparnunas ¢yakums, e€ rpabuk u cBoiictBa. [lapabGosa, KOOpaWHATHI

>l BEPIINHBI 1apadoIbl, 0Cb CHMMETPUHU TTapadoIIbI

3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTaa

33 I'paduku Qynkuuit y=k/x, y = x° 1 uX CBOWCTBA

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 YucnoBbIe IOCIEN0BATEILHOCTH

il Onpenenenne U cocoObl 3aaHUsl YUCIOBBIX MOCIIECIOBATEILHOCTEH. 3agaHue
' NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysolt U popmyInoit n-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

n I'eomerpuueckas mnporpeccus. DPopMynbl #1-TO  4WI€HAa T'E€OMETPUUYECKOMN
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

44 N3o0paxkeHne wieHOB apu(PMETHUYECKOM W TeOMETPUYECKOH IMPOrpeccHid
' TOYKAMHU Ha KOOPJMHATHOM MIOCKOCTHU. JIMHEWHBIA U SKCITOHEHIIMATBHBIA POCT

4.5 CroKHbIE POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHHE OmnepupoBaTh MOHATHUSAMU: MHOXKECTBO, IIOAMHOKECTBO,
olepalyy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh IOHATHIMM:
rpad, cBA3HBINA rpad, AepeBo, IHUKI, NPUMEHSATh WX IPH PEIICHUH
3aJa4; YMEHHE UCIIOIb30BaTh IpaUuecKoe NMPeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4yeOHBIX MMPEIMETOB

YMeHue onepupoBath MOHITHSIMH: ONpEIEIICeHNE, aKCHOMa, TeopeMa,
JI0KA3aTelIbCTBO; YMEHUE PACIO3HAaBaTh HWCTUHHBIE U  JIOXKHbBIC
BBICKA3bIBaHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULTAHUA BBICKA3bIBAaHU M

YMeHHe ornepupoBaTh MOHATHSAMU: HATYPAJIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJbHBIX YHUCEN, IPU3HAKU
NEIMMOCTH, 1IE€JI0€ YHCIIO, MOJYJh 4YHCIla, OOBIKHOBEHHas Apolb U
necsiThuHas Opo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHANILHOE YHUCIO, apu(MeTHYecKuil KBaJapaTHBI KOpPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  UYWCIAMU, CpPaBHHBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpsIMOM, OKpPYIJIATH 4YHUCHA; YMEHHE JenaThb NPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHue onepupoBaTh MOHATHSAMHU: CTETEHb C LEJIBIM ITOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIEeHH
Oosbllle €AMHUIBI;, YMEHHME BBIOMHATH PACYETBI O (OpMyIIaMm,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAOKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa3OKEHHE MHOTOWJICHA HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHOJNb30BaHMEM (GOPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U pa3HOCTH

YMenue ONCprupoOBaTh NOHATUAMUA: YHCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJApaTHbIE YpaBHEHHS,
OpOOHO-pALIMOHATIBHBIE YPAaBHEHUS C OJHOH INEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHUHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE IPU PELIEHUH 3a/1ad U3 APYTUuX MpPeIMETOB
U TPAaKTUYECKUX 3aJa4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSMYI0 M KOOPAMHATHYIO IUIOCKOCTh JUIS HM300paKeHUs peleHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIHS, rpaduk QyHKIIUU, HYIH
byHKIUY, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HaWOOJbIIEE ¥ HaUMCHbIIEE 3HAUYCHHS
byHKIMNT; YMEHHE OTIepUpPOBATH TOHSTUSIMH: npsiMast
MPONOPIMOHAILHOCTh, JTMHEWHAsT (QYHKIUS, KBaApaTudHas (yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTh, Mapaboia, rumepoosna; ymeHue
CTpouTh rpaduku GYHKIIHUHA, UCTIOIB30BaTh TPAdUKH ISl ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIs PELICHHS 3a/1a4 U3 JAPYTHX
YU4eOHBIX TIPEAMETOB M pPEaTbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUIUHAMU

YMenue ONEepUpPOBATH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  IPOTPEecCUu;  YMEHHUE
UCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PElIeHUH 3aJady, B TOM 4YHCIEe 3a]a4 U3 APYTUxX

Y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pa3sHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJAM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
MOKYTIOK U yCIIyT, HAJIOTH, 3a7ja4ui U3 00JIaCTH YIpaBJIeHUS JIMYHBIMU U
CeMEHHBIMU  (HMHAHCAMM); YMEHHE COCTABJISATH  BBIPAKCHHUA,
YpPAaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIIEIOBAaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpPA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, pAaBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSAMOYTOJbHBIM TPEYroOJbHUK,

Me/iraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB (QUTYD U (PaKTOB

10

YMeHue omepupoBaTh IMOHATHSMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIHUKOB; TMapajUIeIbHOCTh U TEPHEHIUKYISIPHOCTh TMPSMBIX,
Yyrod MEXIy TpSMBIMH, TEPIECHANKYISAp, HAKIOHHAS, IPOCKIHS,
nonobue ¢puryp, nofo0HbIe TPEYTOJIbHUKN, CHMMETPHSI OTHOCUTEIIEHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nojxobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISAPHOCTD MPSMBIX B

OKpYIKaroIieM MHUpe

11

YMeHHue omnepupoBaTh IOHATUAMM: JUIMHA, pACCTOSIHUE, YIOJd
(BeMIMuMHA yrja, CUHYC M KOCHMHYC yIja TPEYroJbHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynbl TepuMmMeTpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
IPSIMOYTOJIBHOTO apajuIeNENUIENa; YMEHUE NPUMEHATh NpPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIIAAeH

12

YMenune wu3zo0pakarb IUIOCKME (GUTYPRI W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO HYEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTO

13

YMeHue onepupoBaThb MOHATHSAMH:  TNPSAMOYTOjibHash  cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKAJISIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCJIE€ M3 JPYIHX Y4eOHBIX

IIPEAMETOB U peaIbHOM KU3HU

14

YMeHue OomepupoBaTh IOHSATUSMHU: CTOJIOMKOBBIE M  KPYTOBBIE
quarpaMMbl, —TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOosplllee M HAaUMEHbIIEe 3HAYCHHUS, pa3Max YHMCIOBOrO Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBATH M  MPeoOpa3oBBIBATH




uHpOpMalLMIO, MPEJICTABICHHYI0 B TaliuUax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHUE paclo3HaBaTh M3MEHUUBBIC BEJIMYMHBI B

OKpY’KaIOIIeM MUPE

15

YMeHue OonepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO0.)
CIIy4ailHOTO OMbITa, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HaXOAMThb BEPOSATHOCTU CIY4YalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Mepedopa M ¢ MCIOJIb30BaHUEM
[IpaBWJIa YMHOJKEHUS; YMEHHUE OILICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SIBJIEHUI, TOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAaIOIIEeM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIbIO B MACCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METOJ JUISl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPBI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUH




INHEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Uucna u BBIYUCIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
' NepUOANYECKUE APOoOH

13 Panmonaneupie uncia. ApudmMeThdyeckue oOmepanud ¢ palroHalIbHBIMU
' YUCITaMHU

14 JetictBurenbHple uyncia. ApudMeTHUYecKHe ONepaluu ¢ JACHCTBUTEILHBIMHU
' YyHClIaMu

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUjia OKPYTJEHHUS, NPUKUAKA U OILIEHKa
' pe3ynbTara BEIYUCICHUH

2 Anrebpanyeckue BhIpaXEHUS

2.1 BykBeHHbIe BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMHU )

5y Crenenp ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM IOKa3aTesieM.
. CaoiicTBa cTeneHn

2.3 MHorouieHsl

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. [HenictBus c
' apuQMeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. Llenbie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUU

35 Llenbie u npoOHO-paloHaibHble HepaBeHCTBAa. CHCTEMbl UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Yucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX




MIPOLIEHTOB

5 OyHKIHH
Oyaknus, crnocoObl 3amaHus  GyHkumu. ['padux  dyakumm. OO6macTh
oTpeNieJICHUsI 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBl (yHKIMH. Hanbosbinee W HauMeHbllee 3HAaueHUE (YHKIMHM Ha
POMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U NIJIOCKOCTH
6.1 KoopaunaTthas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHUK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPYT
7.5 N3MepeHne reoMeTpruueCKuX BETMYHH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTuCcTHKa
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






