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- [Iporpamma pazpaboTana

Ha ocHoBe  ¢enepanbHOil  paboveld mporpaMMmbl MO Y4eOHOMY IIPEAMETY
«A}Irera» 7-10  Kkjaccel, aaanTAPOBAaHHOW OCHOBHOM 0Opa3oBaTejbHOM
MporpaMMbl  OCHOBHOTrO  oOmiero  oOpa3oBaHust s OOydYaloIIUXcs ¢
OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbsI (BapUaHT 6.2).



PabGouyas nporpamma no yueonomy npeamery AJICEBPA
(7-10 knacenl)

1. Ilnanupyemble mpeAMeTHbIe pPe3yJbTAThl  OCBOCHMS
NpUMEpPHOU padoyel mporpaMMbl Kypca (Imo roxam 00y4eHus )

OcBoenne ydeOHOro Kypca «Auredpa» Ha ypOBHE OCHOBHOIO OOIIETo
oOpa3oBaHus JIOJDKHO oOO0ecreurnBaTh JOCTHXKEHUE CIEAYIONIUX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJbTATOB:

7 kj1ace

Yucna u eviuucnenus

BrinonHsaTh, codyeTasi yCTHbIE U MHUChbMEHHBIE TTPUEMBI, apuPpMeTUIECKUE
NENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuThk 3HaueHUs] YMCIOBBIX BBIPAXKEHHM; MPUMEHSATh Pa3HOOOpa3HbIE
crocoObl ¥ MPUEMBI BEIYUCIICHUSI 3HAUCHHU I JIPOOHBIX BBIPAKCHHH, COIEPKAIINX
OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH.

[lepexonutb OT 0HOM (POPMBI 3amUCH YHMCEN K Apyrod (ImpeoOpa3oBhIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUUHYIO IPOOB).

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

OKpyrasars yucia.

BbINONHATE NPUKUAKY M ONEHKY pe3yibTaTa BBIYUCICHHUM, OIEHKY
3HAYCHUW YHUCIIOBBIX BBIPAKECHUN.

BhInoHATH 1eCTBUS CO CTENEHSIMU C HATYypaJbHBIMHU MOKA3aTEISIMU.

[IpumeHsATs TNpU3HAKKM  JEIMMOCTH, pa3JIOKEHHE Ha  MHOXKHUTEIH
HATypaJIbHBIX YHUCEI.

Pemate mpakTHKO-OpUEHTHPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYUH, TPOMOPIHMOHAIBHOCTHIO BEJIMYUH, MPOLEHTAMH;, HWHTEPIPETUPOBATH
pE3yNbTaThl PEUICHUs 33]]a4 C YYETOM OIPAaHUYEHUMN, CBSI3aHHBIX CO CBOWCTBaAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

Anzebpauueckue evipasriceHus

Hcnonp3oBaTh  anreOpandyeckyrd  TEPMHHOJOTHIO W CHMBOIIHKY,
IPUMEHSTH €€ B IPOIecCe OCBOCHHS Y4eOHOr0 MaTepuaa.

Haxonuth 3HaueHusi OyKBEHHBIX BBIpaKEHUU MPU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHUsl  LEJIOTO  BBIPAKEHUST B MHOTOWICH
IPUBEJICHUEM TIOJIO0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATh YMHOXKEHUE OJIHOUWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSTH (DOPMYIIbl KBaJpaTa CyMMbI U KBaJipaTta pa3HOCTH.

Ocy1iecTBasATh Pa3l0KEHHE MHOTOYJICHOB HA MHOXHUTEIH C MOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTENs, TPYNIUPOBKH ClIaraeMbIX,
MpuUMEHEeHUst PopMyJ1 COKPAIIEHHOTO YMHOXKEHUS.

[IpumensTs npeoOpa3oBaHUsi MHOTOYJICHOB JUISl PEIICHUS Pa3THMYHBIX



3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX IPEIMETOB, U3 PEaIbHOU MPAKTUKH.

Ncnonw3oBaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHM TOKa3aTeNsIMH IS

npeoOpa3oBaHus BhIPAKECHUI.
Ypaenenua u nepasencmea

Pemate nuHEHbIE ypaBHEHUs C OQHOM IEPEMEHHOM, IPUMEHS [IPaBUiIa
nepexoja OT MCXOJHOTO YpaBHEHUS K paBHOCUILHOMY emy. IIpoBepsrs,
SIBJISIETCS JTX YUCJIO KOPHEM YpPaBHEHUSI.

[TpumensTs rpaduueckre METOIbl MPU PEIICHUU JIMHEWHBIX YpaBHEHUHN U
UX CUCTEM.

[Togbupare mpuMepbl Mmap 4YKCEN, SBISIOUIUXCS PEIICHHEM JHUHEHHOTO
ypaBHEHUS C IBYMS TIEPEMECHHBIMH.

CtpouTh B KOOPJWHATHOW TUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMU; TOJIB3YSICh TpadUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cucteMbl ByX JUHEWHBIX YpaBHEHUU C JABYMSI MEPEMEHHBIMU, B
TOM 4HcJe TpadUyECcKu.

CocTtaBisiTh M pemniaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHWHBIX
ypaBHEHUM 10 YCJIOBHUIO 3a7adyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1aui MOJyUYCHHBIA pe3yJIbTaT.

Koopounamut u epagpuxu. @ynkuuu

N300paxxath Ha KOOPAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpJIMHATaM, JIyYd, OTPE3KH, UHTEPBAJbl, 3alHChIBATh YUCIOBBIC
IPOMEKYTKHU Ha alnredpandeckoM si3bIKe.

OrMeuatb B  KOODAWHATHOW IUIOCKOCTM TOYKM TIO  3aJaHHBIM
KOOpJMHATaM; CTpOUTh Tpaduku JuHEeHHbIX (QyHkUA. CtpouTh Tpadux
byHKIIH Y = |x].

OnuceiBaTh ¢ TOMOIIBI0 (YHKIMIA W3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, PAaCCTOSHHE; II€HA, KOJIMYECTBO, CTOMMOCT;
IIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIMM MO 3HAYECHUIO €€ apTryMEeHTa.

[TorumaTts rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a HH(popMaIuu;
U3BIIEKaTh W WHTEPIPETUPOBATh HMHPOPMANUIO U3 TPaPUKOB pPEaTbHBIX
IIPOLIECCOB M 3aBUCUMOCTEM.

8 kiacc
Yucna u eviuucnenusn

Hcnonp3oBaTh HavalbHbIE PEICTABICHUSI O MHOXKECTBE ICHCTBUTEIBHBIX
yucea IS CPaBHEHUs, OKPYIVIEHUSIT W BBIYUCICHUN;  HU300paxkaTh
JNEUCTBUTEIIBHBIE YMCJIA TOYKAMU HA KOOPJAUHATHOU NPSIMOM.

[IpuMeHsT, TOHSATHE apU(PMETUUYECKOrO0 KBAJAPATHOTO KOPHS; HAXOJIHUTh
KBaJ[paTHbIE€ KOPHU, UCIOJIb3YSl MPU HEOOXOJUMOCTU KaJbKYJSITOP; BBIMOJIHSITH
peoOpa3oBaHus BBIPAXKEHUM, COAEpKalllMX KBaJpaTHbIE KOPHH, HCIMOJb3Ys
CBOWCTBA KOPHEMN.

Ncnonwp3oBaTh 3anucu OOJIBIIMX U MAJIBIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneHei yncia 10.

Anzebpauueckue 8viparxcenus



[IpuMeHATh TOHSTHE CTEMEHH C IIeNbIM IO0Ka3aTeJeM, BBIIOIHATh
npeoOpa3oBaHus BRIPAKECHHI, COIEPIKALTUX CTETICHH C IEIBIM TTOKa3aTeeM.

BBIMOTHATE TOXIECTBEHHBIE TPEOOPa30BaAHUS PAIIIOHATBHBIX BBIPAKEHUHN
Ha OCHOBE MPABWJI JIEHCTBUI HAJl MHOTOUJICHAMH U alre0pandecKuMu ApoOsiMH.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumenaTs npeoOpa3oBaHMs BEIPAKCHHUH AJIs PEIICHUS Pa3TUYHbIX 33134
U3 MaTEeMaTHKH, CMEXHBIX MPEAMETOB, U3 PeaTbHON MPAKTHKH.

Ypaenenusa u nepasencmea

Pemate nuHeliHbIe, KBaapaTHBIC YPABHEHUS U PAllMOHAIBHBIC YPaBHEHHUS,
CBOJISAIITUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMHU.

[IpoBOoAMTH MpOCTEHIIIIE UCCIICIOBAHUS YPABHEHUH U CUCTEM ypaBHEHUH,
B TOM 4YHCIIE€ C MPHUMEHEHHWEM TrpaUuecKuX MpeAcTaBlIeHUN (ycTaHABINBATh,
UMEeT I ypaBHEHUE WIM CHUCTEMa YypaBHEHHWH pEIICHHs, €CJIIM HMEET, TO
CKOJIBKO, U TIp.).

[lepexoauTh OT cIOBECHON (OPMYIHPOBKHU 3ajadyd K €€ anreOpandeckoi
MOJICTH C TIOMOIIBIO COCTaBJICHHUS YypaBHEHUS WU CHCTEMBI ypaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTCKCTOM 3a/laydl  ITOJTYYCHHBIN
pe3yJbTar.

[IpuMeHATh CBOWCTBAa YHUCIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OICHKH;
pemiarh JTUHEHHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI; JaBaTh
rpauuecKy0 WUTIOCTPALIMI0 MHOXXECTBA pEIICHU HEpaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

Dynkyuu

[TonumaTh ¥ UCTIONB30BATh (PYHKIIMOHAIBHBIC MMOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAYECHUS); OMPENeNsITh 3HaUeHUE (YHKIMUU MO 3HAYCHUIO
apryMeHTa; ONpeesaTh CBOMCTBA (PYHKINHU 110 €€ rpaduKy.

CrpouTth rpaduky dIeMEeHTapHBIX PYHKIINM BUga Y = X, y=xy = Vi

y = | x| ; onuceiBats cBOlicTBa UKCIOBOI dbyHkuuu 1o e€ rpaduky.
9 kaace
Yucna u eviuucnenusn
CpaBHUBaATh U YIOPSAJOUYMBATH PALlMOHATIBHBIE U UPPAI[MOHAIbHBIE YHCIIA.
Beimonuats apudmMernueckue ACHCTBUS C PpallMOHAIBHBIMUA YHCIIAMH,
coueTasl YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCIEHUS C
UPPALMOHAIBHBIMU YHUCIIAMH.
Haxonute 3HayYeHHs CTEeNEHEW C LENbIMU IOKAa3aTelIsIMU W KOPHEW;
BBIYHCIISIT 3HAUEHUS] YUCIIOBBIX BBIPAKEHUM.
OKpyryisiTh J€MCTBUTENbHBIE YHUCIA, BBINOJIHATH MPUKUAKY pe3ysibTaTa
BBIUHCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUM.
Ypasenenun u nepasencmea
Pemiate nuHeiiHble W KBaJpaTHbIE YpaBHEHUS, YPABHEHMUsI, CBOASIIUECS K
HUM, IIpOCTEHIINE JPOOHO-pAllMOHAIBHBIE YPAaBHEHUSI.
Pemate cuctembl IByX JTUHEUHBIX YPAaBHEHUH C JIByMS NEPEMEHHBIMHU U
CUCTEMBbI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISICTCS TUHEHHBIM.
Pemiath TekcTOBBIE 3alauM  alIreOpamdeckuM CIOCOOOM C TMOMOIIBIO



COCTaBJICHUSI YPABHEHMS UJIM CUCTEMBI IBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

IIpoBOIUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHU,
B TOM YHCJI€ C NPUMEHEHHEM TIpaUuecKux MpeacTaBleHUid (yCTaHaBIIMBATh,
MMEET JIA yPAaBHEHUE WIM CHUCTEMA YPAaBHEHUU pPEIICHUS, €CIA HMEET, TO
CKOJIBKO, U TIp.).

PemaTe nuHeliHbIE HEpaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA; M300pa’KkaTh
peLlIeHUEe HEPABEHCTB HA YKCJIOBOM IIPSMOM, 3alMCHIBATH PELICHUE C ITIOMOILIbIO
CHUMBOJIOB.

Pemate cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaThb pEIIEHUE CHUCTEMBbI
HEPABEHCTB HAa YMCIIOBOW MPSIMOU, 3alIMUCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUHU PAa3IMYHbIX 3a1a4.

Dynkyuu

PacnoznaBath (yHKIMU H3yueHHbIX BUJOB. [loka3piBaTh cXeMaTHYECKU
pacrojoKeHHe Ha KOOPIUHATHON TIOCKOCTH rpadukoB GpyHKIMiA Buma: y = KX,
y=kx+b y=xy-= Jeo o Y =|x] B 3aBHCHUMOCTH OT 3HA4YCHHM

K03 (HUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutb 1 300paxkaTh cXeMaTUYeCKU rpadKu KBaIpaTUUHbIX (YHKIIHA,
OINMKCHIBATh CBOMCTBA KBAJPATHUYHBIX (PYHKIMH MO UX TpaduKam.

PacriozHaBaTh KBagpaTHUHYIO (QYHKIUIO 10 (opmyie, HNPHUBOIUTH
IpUMEPHI KBaJIpaTUYHBIX PYHKIIUN U3 peabHOU KU3HH, PUIUKH, T€OMETPUH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacrio3HaBaTh apu(METHUYECKYI0O U TE€OMETPUUYECKYIO MPOrpecCUd Mpu
pa3HBIX CIIOCO0aX 3aaHus.

BbImoyHATS  BBIUMCIIEHUS C UCIHOJb30BaHUEM (QopmMyn N-ro  ujeHa
apupMETHIECKON U TEOMETPUIECCKON TPOTrPECCHii, CYMMBI ITEPBBIX N YICHOB.

N300paxkath 4ieHBl MOCIEAOBATENIBHOCTH TOYKAMU Ha KOOPAMHATHOU
MJIOCKOCTH.

Pematp 3a1a4m, CBSI3aHHBIE C YUCIIOBBIMU ITOCIIEIOBATEIBHOCTAMU, B TOM
qHCcIie 33/1a4K U3 pealibHOM KU3HU (C UCTIOIb30BAHUEM KAJIBKYJIATOPA, LU(POBHIX
TEXHOJIOTHUH).

10 knace
Yucna u éviuucinenus

BoinonHsATh, codyeTasi yCTHbIE U MUCbMEHHbBIE MPUEMBI, apuPMETUYECKUE
JNEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxomuTe 3HaYeHUS] YUCTOBBIX BBIPAXKEHUI;, MMPUMEHSATH Pa3HOOOpPa3HBIC
crocoObI U MPUEMBI BBIYUCIICHUS 3HAUEHUI APOOHBIX BBIPAXKEHUH, COIEpKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexon ot omHO¥M (hopMBbI 3ammcu Ywcen K Apyrod (mpeoOpa3oBhIBAHUE
JECITUYHOM IpoOr B OOBIKHOBEHHYI0, OOBIKHOBEHHOM B JIECITUYHYIO, B YACTHOCTH
B OCCKOHEYHYIO JICCITUUHYIO IPOOB).

Okpyrasars yucna.

[IpuMensTs NOHSATHE apU(PMETUUECKOTO KBAAPATHOTO KOPHS; HAXOAUTh
KBaJ[paTHbIE€ KOPHU, UCHOJIb3YSl MPU HEOOXOJUMOCTU KaJbKYJISITOP; BBIIOJIHSITH



npeoOpa3oBaHus BBIPAXKEHUM, COAEpKallluX KBaJpaTHbIE KOPHH, HCIMOJb3Ys
CBOWCTBA KOPHEM.

BpINOJIHATE 1€MCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3ATEISIMH.

Pemrare nmpakTUKO-OpUEHTHUPOBAHHBIE 3a/1a4d, CBSI3aHHBIC C OTHOILICHHEM
BEJIMYUH, MPONOPLUOHAIBHOCTBIO BEJIWYMH, MPOLUEHTAMU; HHTEPIPETUPOBATH
pe3yJIbTaThl PEUIEHU 33a4 ¢ YYETOM OIPAHUYCHUN, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

Ypasenenua u nepasencmea

Pemate nuHEHbIE ypaBHEHUs C OQHOM IEPEMEHHOM, IPUMEHS IIPaBUJIa
nepexojia OT UCXOJAHOTO YPaBHEHUS K PABHOCUIIBHOMY €MY

Pemate cucteMsbl ABYX JIMHEHHBIX YPAaBHEHUU C JABYyMs NMEPEMEHHBIMH, B
TOM 4HcJje TpadUyecKH.

Pemiate  kBajpaTHble ypaBHEHUS] M  pAIlMOHAJbHBIC  YpPaBHEHUS,
CBOJIAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIByMS IEPEMEHHBIMHU.

[IpuMeHsTh CBOWCTBAa YMCJIOBBIX HEPABEHCTB Il CPaBHEHHUSA, OLICHKU;
peliarh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M UX CUCTEMBI; JaBaTh
rpadUyYecKy0 WJUTIOCTPAlIMI0 MHOXKECTBA PEIICHUN HEpPaBEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

Dynkyuu

PacnioznaBaTh (QyHKIIMU HU3ydeHHBIX BUIOB. [loka3piBaTh cXeMaTHYECKU
pacmnoioKeHHe Ha KOOPAMHATHON TJIOCKOCTH rpadukoB (yHKIIMI BUAA:

y=kx,y=kx+b y=ax®+bx+c y=xy =J/x Y = k B 3aBHCHMOCTH

x
OT 3Ha4Y€HUN KO3 PUIIMEHTOB; ONMMUCHIBATH CBOMCTBA (PYHKITHIA.

Apugpmemuueckan u ceomempuueckas npozpeccuu

BbImoHATS  BBIUMCIIEHUS C UCHOJb30BaHUEM (QopmMyn N-ro ujeHa
apupMETHIECCKON ¥ TEOMETPUIECCKON TPOTrPECCHii, CYMMBI ITEPBBIX N WICHOB.

N300paxkath 4ieHBl MOCIEAOBATENIBHOCTH TOYKAMU Ha KOOPAMHATHOU
MJIOCKOCTH.

Pemate 3agaum, CBSI3aHHBIE C YUCIOBBIMH IOCJIEA0BATEIBHOCTIMHU, B TOM
qHCIIe 33J]a4H U3 PeaTbHON KU3HU (C UCTIOIh30BAHUEM KAIBKYJISATOPA, IU(PPOBHIX
TEXHOJIOTHUH).

JIN4HOCTHBIE pe3yJibTaThl

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO TpeaMera
«MaremaTuKa» XapakTepU3yHTCS:

IIaTpuoTnyeckoe BOCIIMTAHME:

NPOSIBJICHUEM HHTEpPECa K TMPONUIOMY M HACTOSAIIEMY POCCHUCKOU
MAaTEMAaTHKHA, [EHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSM  POCCHUUCKHX
MAaTEMAaTHKOB U POCCHUMCKOW MAaTEMATHYECKOM ILIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTH>KEHUM B IPYTUX HAyKaxX W MPUKIAAHBIX chepax.

I'paxxpanckoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHUIO 005I3aHHOCTEM rpakJIaHUHA U peaiu3alu ero
MpaB, [MPEJCTABICHHEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUU, MPOUEAYpP Tpa)KJaHCKOro ooiecTtBa (BBIOOPHI,
OMPOCHI U MP.); TOTOBHOCTBIO K OOCYXIACHHUIO 3TUYECKUX MPOOJIEM, CBSI3AHHBIX C



IIPAKTUYECKUM TPUMEHEHUEM JTOCTMIKEHHM HAayKH, OCO3HAaHHUEM Ba)>XHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IESITENBHOCTH YUYEHOTO.

Tpynosoe Bociuranue:

YCTAaHOBKOM Ha AaKTMBHOE YYAaCTHE B PELIICHWM NPAKTHYECKUX 3a1a4
MAaTeMaTU4YEeCKOM HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
o0pa30oBaHus Ha MPOTSKEHUU BCEM KM3HM ISl yCNEIHOW NpodecCHOHaTbHOM
JESATENbHOCTH M Pa3BUTHUEM HEOOXOAMMBIX YMEHHUW; OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIAUBUIYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

JcTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U 3CTETHUUYECKOMY BOCHPUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHUH, PACCYKIEHUN; YMEHUIO BHUJICTh
MaTeMaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'O MO3HAHUS:

OpUEHTAIIMEN B JEATEIIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YETOBEKAa, MPUPOJBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOM HAayKH Kak cQepbl YeJI0BEHYEeCKOU
NEATENbHOCTH, ATANoB €€ pa3BUTUA U 3HAUYMMOCTHU JUISl Pa3BUTHUS LIUBUIN3ALINY;
OBJIQJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTHYECKON KYyJbTYpOil KaK CpelCTBOM
[IO3HAHWS MUpA; OBIAJCHUEM IPOCTEUILNMMHU HABBIKAMU HCCIIEN0BATEIBCKON
NEATEIIbHOCTH.

Pduznyeckoe BOCUTAHHE, (POPMHPOBAHHME KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIATOIOJIYy YU :

TOTOBHOCTBIO IIPUMEHATH MAaT€MAaTU4YECKUE 3HAHHWS B HHTEpPECax CBOEIO
3I0pOBbSl, BEIEHUS  3/0pOBOr0  o00Opaza KM3HM  (340pOBOE  IHTAHUE,
cOamaHCUPOBaHHBIA pEXUM 3aHATHUM U OTAbIXa, peryispHas (Qusnueckas
aKTUBHOCTbH); C(OPMUPOBAHHOCTBHIO HaBbIKa peQIEKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejoBeka.

JIKOJOTHYECKOe BOCIIMTAHHUE:

OpHUEHTALIMEN HA IPUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUW I PELICHMs 3a1a4
B 00JIaCTH COXPAaHHOCTH OKpYXaloIle cpenpl, IUIAHUPOBAHMS IOCTYNKOB H
OLICHKM HX BO3MOXKHBIX ITOCIEACTBUU I OKpYXKaloLlEeHd Cpepl; OCO3HAHUEM
r7100aJIbHOr0 XapaKkTepa SKOJIOTMUECKUX Mpo0bsieM U MyTeil UX petieHHus..

JInuHOCTHBIE pe3yJibTaThl, o0ecneuynBaINe aJanTanuio
o0yyammerocss K H3MEHAKIIMMCH YCJIOBHAM COLUAJIBLHOW M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSAM B YCJIOBHSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS Yy APYTUX JIIOJEH, MpUoOpeTaTh B COBMECTHOU NESITEIbHOCTH
HOBBIE€ 3HAHUS, HABBIKA U KOMITETEHIIMU U3 OMbITA JPYTHUX;

HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMynupOBaTh UEH, TOHATHS, TUIOTE3bl 00 00BEKTAX U SIBICHHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaThb JAe(UIUTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CUTyallUld, BOCIHPUHUMATH



CTPECCOBYIO CHUTYallUI0 KaK BbBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATH
MPUHUMAEMbI€ pElIeHUs U JeHUCTBUS, (POPMYIUpPOBATH W OIICHUBATH PUCKU U
MOCJIEICTBUA, (POPMUPOBATH OMBIT.

MeTanpeaMeTHbIe pe3yJbTaThI

MertanpenMeTHble pe3yabTaThl OCBOSHHUS MPOrpaMMbl y4eOHOIO MpeaMeTa
«MartemaTtuka XapaKTEePU3YIOTCS OBJIQJICHUEM VHUBEPCATbHLIMU
NO3HAGAMEIbHOIMU ~ OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeUsIMU U YHUBEPCATIbHBIMU Pe2Y/IAMUGHBIMU OeUCEUIMU.

1)  Vuueepcanvnvie  noznasamenvhvle  Oelicméus  0becnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NpOYecco8 obyuarouuxca (oceoenue
Memo0o08  NO3HAHUSL  OKpYMCarnoujeco  Mupa,  HNpUMEHeHue  JI02UYEeCKUX,
Ucce008amenbCKux onepayuli, ymeHui pabomamo ¢ ungopmayueti).

ba3oBble JJornyeckue 1eicTBus:

BBISIBIIATh U XapaKTePU30BaATh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIYy TNOHATUAMH; (HOPMYJIHPOBATH
oTpeIeTICHHUSI TTOHSTH; yCTaHABIIUBATh CYIICCTBEHHBIN MIPU3HAK
Kiaccu(puKaluyu, OCHOBaHUS IS OOOOIIEHHUS U CPaBHEHHS, KPUTCPUH
IIPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBaTH U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIIKE; YCIOBHbIE;

BBIABIISITh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHSI
B (pakTax, NAHHBIX, HAOTIOACHUSAX U YTBEPIKICHUSX; MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH 1 MPOTUBOPEUUH;

JieNiaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBAa MAaTEMAaTUUYECKUX YTBEPKACHHUH (IIPSMBIE U OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOATEILHO HECIOXKHBIE  JIOKa3aTelbCTBA
MaTEeMaTUYECKUX (PAaKTOB, BHICTpAaUBATh apTyMEHTAIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BbIOMpATh CMOCO0 pemieHus y4eOHOW 3amadu (CpaBHHBATh HECKOJBKO
BapMAHTOB pEIICHUS, BHIOMpATh HauboJee MOAXONAMUNA C  yU4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3osrble uccienoBarejbCckue 1eicTBHA:

UCIIOJIB30BAaTh BOMIPOCHI KaK HCCIENOBATEIbCKUII MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh  BOMPOCHL, (UKCHPYIOUIUME MPOTHBOpPEYUE, MpolIemy,
CaMOCTOSITEJIbHO YCTAaHABJIMBAaTh MCKOMOE U JaHHOE, (OpMHPOBATH TMIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO, MHEHUE;

IPOBOJIUTh IO CAMOCTOSITEIBHO COCTaBIICHHOMY IUIAHY HECIIOXKHBIM
AKCHEPUMEHT, HEOOJIBIIOE KCCIEIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTH4eCKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOO0i;

CaMOCTOSITEIbHO (OPMYJIUPOBATh 00OOIIEHHS U BBIBOJIBI IO pe3yJbTaTam
MPOBEAEHHOIO  HAONIOJEHUS, UCCIEJOBAaHUS, OIEHUBAaTh JOCTOBEPHOCTh
MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U 0000IIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pPAa3BUTUE MpoIlecca, a TAKKE BBbIIBUTATh
MIPEIOJIOAKEHUS O €70 Pa3BUTHH B HOBBIX YCIIOBUSIX.



Pabora ¢ ungopmanmeii:

BBISIBIIATb HEAOCTATOYHOCTh M M30BITOYHOCTh WH(POpPMAIUU, TaHHBIX,
HEO0OXOIUMBIX JIJIsl PEIICHUS 3a]auH;

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBaTh M HWHTEPIPETUPOBATH
UH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM Ipe/ICTaBICHUS;

BbIOMpaTh (QopMy TMpeacTaBlieHUs HHPOpPMAIMM U WJUIIOCTPUPOBATH
pemiaemMble  3aJayd  CXE€MaMM, JAuarpaMMaMM, HWHOM Tpadukodl u uX
KOMOHHAIIHSIMU;

OILICHWBATh HAAEKHOCTH WHPOPMAIMU TIO KPUTEPHUSAM, MPEII0KESHHBIM
yuuTesaeM Wik cpopMyIUpOBaHHBIM CAMOCTOSTEIBHO.

2)  Vuueepcanvmuvie KomMMyHukamueHvle Oelicmeus — obecneuusarom
CcOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00)UAIOUUXCS.
Oo0menue:

BOCIPUHMMATh U  (HOPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSMH U HEJIIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHUs B YCTHBIX (IIPU HAJIMYUH BO3MOKHOCTH) M MMUCbMEHHBIX TEKCTaX, 1aBaTh
NOSICHEHUSI 10 XOAY pelIeHus 3a7adyd, KOMMEHTHUPOBATh MOJTYYEHHBIH
pe3yIbTar;

B X0J1¢ 00CYXAeHHs 3a]1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIAEMOU TEMBI,
npoOsieMbl, pemaeMoil 3ajaud, BbICKA3bIBaTh WJEH, HALEIEHHBIE Ha IOUCK
pEILIEHUs; CONOCTABIATh CBOU CYXKJAEHHS C CYXKICHUSAMH JPYIMX Y4aCTHUKOB
auanora, oOHapyXKMBaTh pa3Iudue U CXOJCTBO MO3ULIUMN; B KOPPEKTHOH (opme
(opMyIupOBaTH Pa3HOIJIACUs, CBOU BO3PAKEHMUS,;

OPEACTaBIATh  pEe3yJdbTaThl  pEIIeHUs  33Jaud,  SKCIEPUMEHTA,
UCCIIEIOBAaHMsI, MPOEKTA; CAMOCTOSITENIbHO BBIOMpPATh (POpPMAT BBICTYIUICHUS C
yu€TOM 3a/a4y MNpe3eHTalud, OCOOEHHOCTEH ayIUTOPUM U WHAMBUIYAJIbHBIX
BO3MOYHOCTEH.

CoTpyaHu4ecTBO:

NOHMMAaTh M  WCIOJIb30BAaThb  NPEUMYIIECTBAa  KOMAaHAHOM |
UHIUBUIYabHOM pPabOThl MpH pELICHUH YYeOHBIX MaTeMaTHYeCKHUX 3aj]1ad;
OpUHUMATh L€JIb COBMECTHOW JEATEIbHOCTH, IUIAHMPOBATh OPTraHHU3aINI0
COBMECTHOM paboThl, pacrpenensTh BUIbI padoOT, TOroBapUBaThCs, 00CYXKIaTh
IPOIIeCC M Pe3yJIbTaT paboThl; 0000IaTh MHCHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TpymmoBbIX ¢opmax paboTel (00Cyx)aeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE€ IITYpMbI M [p.); BBINOJHITH CBOIO YacThb pabOThl U
KOOPAMHUPOBATh CBOU JEHCTBUS C APYTMMH 4WIEHaMH KOMAaH[bI, OLEHUBATh
Ka4eCcTBO CBOETO BKJIa/1a B OOIIMN MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
yYaCTHHUKAaMU B3aUMO/ICHCTBUS.

3) Yuueepcanvnvie  pezynamuenoie oelicmaust obecneyugaiom
Gopmuposanue cmvlCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuszanus:

CaMOCTOSITEIbHO COCTaBJISITh MJIAH, aJTOPUTM pPElIeHUs 3ajayu (WU €ro
4acTh), BBIOMpaTh CHOCOO pemieHUs ¢ YYETOM MMEKIIUXCI PECYpCoOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yaéToM HOBOM MH(GOPMAIIUH.



CaMOKOHTPOJIb:

BIaJEeTh CHOCO0aMU  CaMOIPOBEPKH, CaMOKOHTPOJIS Ipolecca U
pe3ysbTaTa peuieHusl MaTeEMaTUYECKOM 3a1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPH pPELICHUU
3a/1ayu, BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJbTaTa JAESITEIIbHOCTH MOCTAaBICHHOMN LeTn
U YCJIOBHSM, OOBSICHATH MNPUYUHBI JOCTHXKEHMS] WM HEIOCTHKEHHS LIEJu,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

Hpe)IMeTH]'::Ie PE3YJIbTAaThI 10 HpeﬂMeTHOﬁ obiacTu «MaremaTuka )51
I/IH(I)OpMaTI/IKa» JOJIZKHBI o0ecreunBaTh:

[To yueObnOMy mpenmery «Martematukay (BKIItOUas y4eOHBIE KypChl «Anredpay,
«["eomeTpusi», «BeposSATHOCTh U CTATHCTHKAY) (Ha 0A30BOM YPOBHE):

1) yMeHHUe onepupoBaTh MOHITHSIMHU: MHOXECTBO, MTOJAMHOKECTBO, OIEpaIliy HaJ
MHO)KECTBAMH; YMCHHE OTICPUPOBATh MOHATHSAMU: Tpad, CBI3HBIA rpad, IepeBo,
IIUKJI, IPUMCHITh UX MPHU PEIICHUH 3aj7a4;, YMEHHE HCIOJIb30BaTh Ipadudueckoe
NPEJICTaBJICHUE MHOXKECTB JIJISI ONMMCAHUS PEabHBIX MPOIICCCOB M SBICHUM, TIPU
pEIIeHNUH 3a7a4 U3 APYTUX YYECOHBIX MPEIMETOB;

2) yMeHHuEe OIepUpoBaTh IMOHATUAMH: OIpEACICHHe, aKCHOMa, TeopeMa,
JI0Ka3aTeIbCTBO; YMEHHE pACllO3HABaTh WCTHUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
NPUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIIAHUS
BBICKA3bIBAHMIA;

3) yMeHue onepupoBaTh MOHATUSMU: HATYypaIbHOE YHCIIO, MPOCTOE U COCTABHOE
YHUCIIO, JETUMOCTh HATYyPaJIbHBIX YHUCEN, MPHU3HAKH JEIMMOCTH, IEJI0€ YHCIIO,
MOJyJIb YHCJa, OOBIKHOBEHHAs IpPOOb M JECSATHYHAS JAPOOb, CTAaHAAPTHBIA BHJ
Yyclia, palMOHaIbHOE YHCIO, WPPAIMOHAIBHOE YHCIO, apu(pMETHYECKUN
KBaJIpaTHBII KOpPEHb, YMEHUE BBITIOJNHATH JIEUCTBUS C YHCIaMH, CPaBHUBATH W
yIOPSAI0YMBATh YHCIA, MPEACTABIATh YHCIA Ha KOOPAWMHATHOW MPSMOH,
OKPYTJIATH YMCJIa; YMEHHE JIeTIaTh MPUKUAKY U OIEHKY Pe3yJIbTaTa BHIYUCIICHHI,
4) yMeHHEe ONepupoBaTh TMOHATUSMU: CTEIEHb C IIEJIBIM TIOKA3aTeleM,
apu(METUIECKUN KBaJAPATHBI KOPEHb, MHOTOYJICH, aireOpanyeckas apoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATYpPaJbHOW CTEMEHU OOJIbIe EeIUHUIIBI,
YMEHHUE BBITMIONHATH pacdeTsl 1o (opmynam, mpeoOpa3oBaHUs IETBIX, APOOHO-
PaIMOHATILHBIX BBIPAKCHUN M BBIPAKCHUN C KOPHIMH, PA3IOKCHHE MHOTOWICHA
Ha MHOXXHTEIIA, B TOM YHUCJIE C MUCIOJIb30BaHWEM (POPMYII Pa3HOCTH KBAJpPaTOB H
KBaJIpaTa CyMMBbI U Pa3HOCTH;

5) yMeH#e omepupoBaTh MOHSATHUSMH: YMCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOU
MEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW; YMEHHUE
peniaTh TUHEHHBIC M KBaJIpaTHBIC YPaBHEHUS, TPOOHO-PAMOHATBHBIC YPABHEHUS
C OJIHOW TIEPEMEHHOM, CHUCTEMBbl JBYX JIMHEWHBIX YpPaBHCHWUH, JIMHEHHBIC
HEPaBEHCTBA U X CHUCTEMBbI, KBaIpAaTHBIC U JPOOHO-pallMOHATHHBIC HEPABEHCTBA C
OJTHOM TIEpEMEHHOH, B TOM YHCJIC TIPU PEIICHUH 3a/1ad U3 APYTUX MPEIMETOB H
MPAKTUYSCKUX 3a/ad; YMEHHE WCIOJb30BaTh KOOPAWHATHYIO TIPAMYIO W



KOOPJMHATHYIO IJIOCKOCTh JIJIsl M300paKeHUs PEIICeHU ypaBHEHH, HEPABEHCTB U
CUCTEM;

6) yMeHue onepupoBaTh NOHATUAMU: PYHKIUS, Tpa@uK QyHKINY, HYIU (YHKLIHH,
MPOMEXKYTKA  3HAKONOCTOSIHCTBA, IMPOMEXYTKH  BO3pAacCTaHMs, YOBIBaHMS,
HamOoJpllee M HauWMEHblee 3HayeHus (QYHKUUMW; YMEHUE ONEepUpOBaThH
MOHATUAMU: TpsiMasi MPONOPLUOHAIBHOCTD, JIMHEWHAs (DYHKIMS, KBaapaTHUHAs
¢byHkuusa, oOpaTHass TPONOPLUOHANBHOCTh, Mapaborna, rumnepbosia; yMEHHUe
CTpOUTh Tpauku (PYyHKIHUH, UCIOIB30BaTh TPpapUKHU JJIisI ONPEETICHUs] CBONCTB
MPOLIECCOB M 3aBUCUMOCTEM, JJIA PEIIeHMs 3a7a4 U3 JPYruxX y4eOHbIX MPEAMETOB
U pealbHOW JKM3HU; YMEHHE BbIpaxaTb (QopMylaMH 3aBUCUMOCTH MEXIY
BEJIMYHHAMU;

7) yMeHHe ONepupoBaTh MOHATHSIMH: MOCIEIO0BATEIBHOCTh, apumeTHiecKas u
reoMeTpuyecKas POrPECCHH; yMEHUE UCII0JIb30BaTh CBOICTBa
MOCJIeI0BATENbHOCTEN, POPMYIIBI CYMMBI U OOIIIETO WICHA P PEIICHUH 3aj]1ay, B
TOM YHCIIE 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB U PEaIbHON KU3HU;

8) yMmeHue pemiaTh 3aJa4d pa3HbBIX TUIOB (B TOM YHUCJIE HA MPOIEHTHI, TOJIUA U
4acTH, ABMKEHUE, paboTy, 1IEHy TOBAPOB M CTOMMOCTb MOKYIOK M YCIIyT, HAJIOTH,
3a/layd U3 00JIaCTU YNpaBJiCHHS JIMYHBIMU U CEeMEMHbIMU (DUHAHCAMM); YMEHHE
COCTaBIIATh BbIpAKEHUS, yPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHIO 3a]1a4H,
MCCJIeIOBATH MOJIYYEeHHOE PElIeHUE U OLIEHUBATh MPaBA0NO0A00HOCTh MOTYUYEHHBIX
pE3YJIbTATOB;

9) ymeHue omnepupoBaTh MOHATUSAMH: (QUTYpa, TOUKA, OTPE3OK, MpsiMasi, Jyd,
JoMaHasi,  yYroj, = MHOTOYTOJIbHUK,  TpPEYrOJbHUK,  pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHUI  TPEYrOJbHUKH, TPAMOYTOJBHBIM TPEYrOJbHUK, MEIHaHa,
OWcCceKTprca W BBICOTA TPEYTrOJbHUKA, YETBHIPEXYTOJbHUK, MapallIeIOrpaMm,
poMO, TMPSMOYTOJILHUK, KBaJpaT, Tpamelnus; OKPYKHOCTb, KpPYyT, KacaTejbHas;
3HAKOMCTBO C TMPOCTPAHCTBEHHBIMU (PUTYpaMH; YMEHHE peliaTh 3ajJadd, B TOM
Yyclie U3 TIOBCEAHEBHOM JKM3HU, HAa HAXOXKJEHHE T'€OMETPUUYECKUX BEITUYUH C
IPUMEHCHHEM U3YUYEHHBIX CBOUCTB QUryp U (HaKToB;

10) yMmeHuwe oOmepupoBaTh TMOHATUSIMHU: PABEHCTBO (UTYpP, PABEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX, YIOJd MEXIY
OpSIMBIMU, TEPHEHIUKYISAP, HAKIOHHAS, MPOEKLus, 1moaodue ¢uryp, moaoOHbIe
TPEYrOJbHUKH, CHMMETPUS OTHOCHTEIBHO TOYKM W  IPSAMOH; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U Tojo0ue ¢uryp, napajijieibHOCTb U
NEPHEHANKYIIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHPE;

11) ymeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHUE, YroJl (BeJIMYMHA yTia,
CUHYC M KOCHHYC yIJla TPEyroJIbHMKA), IJIOIIAJb; YMEHHUE OLIEHHWBATh pa3Mephl
IIPEIMETOB M OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE NPUMEHSATH (POPMYIIbI
NEPUMETPA U IO MHOTOYT OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAIH KpyTa,
o0beMa NPSIMOYIOJbHOIO Mapajule/ieUIea; YMEHHE MPUMEHATh NPHU3HAKH
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA, TEOPEMY
[Iugaropa, TPUTOHOMETPUUECKUE COOTHOIIEHHUS ISl  BBIYMCIEHUS  JUIUH,
PaCCTOSIHUM, TIOIIAJICH;



12) ymenue uzo0Opaxarh MI0CKue QUrypbl 1 UX KOMOMHALKH, TPOCTPAHCTBEHHBIE
(GuUrypsl OT pyKH, ¢ IOMOILbIO YEPTEKHBIX NHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB
10 TEKCTOBOMY WJIM CHMBOJIBHOMY OITHCAHUIO;

13) ymeHue omnepupoBaTh MOHATHUAMU: MPSAMOYIOJibHAs CHCTEMAa KOOPAMHAT;,
KOOPAWHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, NMPOU3BEAECHUE BEKTOPA HA YHCIIO,
CKAIIDHOE TPOU3BEJCHHUE BEKTOPOB; YMEHHME UCIIOIb30BaTh BEKTOPHI M
KOOPAMHATBl I INPEACTABICHUS JAHHBIX M PEIICHHs 3aJad, B TOM YHUCJE U3
IpYruX y4eOHBIX MIPEAMETOB U pealbHOU KU3HH;

14) ymeHue onepupoBaTh MOHATUSIMHU: CTOJIOMKOBBIE W KPYTOBbIE JHArpaMMBI,
TaOJIULIbI, cpenHee apudMeTHyecKoe, MeauaHa, HauOoJbllee W HauMEHbIIee
3HAUEHUs, pa3Max YKMCIOBOTO Ha0Opa; yMEHHUE HU3BJIEKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(OPMALIMIO, IPEJICTABICHHYIO B Ta0JIMIIaX U Ha AUarpaMMax,
OTPa)KaKIIYK CBOMCTBA M XapaKTEPUCTUKU pPEAIBbHBIX IMPOLECCOB U SBICHUN;
YMEHHUE PACIIO3HABATh U3MEHUNBBIE BETMUYUHBI B OKPYKAIOIIEM MUPE;

15) ymenue omnepupoBaThb MOHATHSAMU: CIyYaWHBIA OMNBIT  (CIy4YalHBIH
HKCIIEPUMEHT), DJEMEHTapHOE COObITHE (DJIEMEHTApHBIM HCXO0J) CIIy4ailHOro
OMbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTh COOBITHUS; YMEHHE HAaXOAMTh
BEPOATHOCTU  CIIy4allHbIX COOBITUH B  ONBITAX C  PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSMH; YMEHHUE peliaTh 3a/1a4d METOJIOM OPraHW30BaHHOTO
nepebopa M C MHCIOJB30BAHMEM IIpaBUIa YMHOKEHHUS; yYMEHHE OIICHUBATh
BEPOSITHOCTU PpEaJIbHBIX COOBITUM M SBICHUM, NOHMMAThb POJIb IPAKTUYECKU
JOCTOBEPHBIX M MAaJOBEPOATHBIX COOBITHII B OKpPY)KAIOIIEM MHUPE U B KU3HHU;
3HaKOMCTBO C TIOHATHEM HE3aBHCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM
OOJIBILINX YUCEII U €T0 POJIbIO B MACCOBBIX SIBJICHUSX;

16) ymeHue BBIOMpATh MOIXOMSIIMN W3yUYCHHBIH METOJ JIJIsi pEIeHUs 3aJayw,
OPUBOJUTH IPHUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOJAE U JKU3HH,
pacno3HaBaTh IIPOSBIICHHE 3aKOHOB MATEMATHKHM B MCKYCCTBE, OIMCBHIBATh
OTJEJIbHBIC BBIJAIOIIHUECS PE3YJIbTAThI, IOJYYEHHBIE B XOJ1€ PA3BUTUS MaTEMaTUKH
KaK HAayKH, NPUBOJMUTH IPUMEPHl MATEMATHYECKUX OTKPBITUH M MX aBTOPOB B
OT€YECTBEHHON U BCEMUPHON UCTOPHUH.

2. Conep:kanue yueOHOro Kypca (mo rogaM o0y4eHus)

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CornacHo ywyeOHomy miany B 7-10 kiaccax u3ydaercs y4yeOHBINH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIIEAYIOIINE OCHOBHBIC pa3feibl COACPIKAHUS:
«Yucrna © BBIUKCICHUS», «ANTeOpandeckue BBIpOXCHUS», «YpaBHEHUS W
HEpPaBEHCTBa», «DYHKIUN.

VYueOHbIil mi1aH Ha u3ydeHue anredpsl B 7—10 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENENI0 B TEUEHHUE KaXKAOro rojaa oOyudeHus, oOmuil o0beM
4acoB - He MeHee 408.

7 kiaacc
Yucna u évtyucnenus



PanuoHajabHbBIE YHCIA

Jpobu OOBIKHOBEHHBIE W JIECSTHYHBIE, MEPEX0] OT OJHON (QOpMBbI 3amucu
npoOeit k apyroi. [loHsiTHe palMOHATBLHOTO YKCIA, 3aluCh, CpPaBHEHHUE,
YOOPSIIOUMBAHUE  pAIlMOHANBHBIX  4ucel. ApudMeTrudeckue JEUCTBUS C
palMoOHANIBHBIMUA YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb ¢ HaTypaJlbHbIM I[IOKa3aTeJeM: OINpeIesieHue, MpeoOpa3oBaHue
BBIpaKCHUI Ha OCHOBE OMPE/IEICHUS, 3aMUCh OOJIBIINUX YUCE]T.

[IporieHThI, 3aMUCh MPOLIEHTOB B BUJIE APOOU U APOOU B BHUJIE IPOIICHTOB.
Tpu oCHOBHBIE 3a/1a4uM Ha MPOLEHTHI, PELICHUE 3a1a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB JIIUMOCTH, PA3JIOKEHUE HA MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTHM, B TOM 4YHCiIe€ TpsiMas W oOpaTHas
MPONOPIIMOHATIBHOCTH.

Anzebpauueckue sviparxcenus

[TepemenHbIe, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MIEpeMEHHOM. JlomycTuMBbIe
3HAYEHUsI NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEX/y BEJIMYMHAMU B BUE
dbopmysbl. Beraucienus no gpopmyiam.

[IpeoOpazoBanue  OYKBEHHBIX  BBIPDAXKCHHH, TOXJICCTBEHHO  pPaBHbBIC
BBIp@KEHUSI, MpaBUiia MpeoOpa3oBaHusl CYMM U MTPOU3BENCHUN, TIPABIIIA PACKPBITHS
CKOOOK U TIPUBEICHUS TTOJJOOHBIX CIIaraeMbIX.

CBoliCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHsl 1 MHOTOUJIEHBl. CTeneHb MHOTouieHa. CloKeHue, BbIYUTaHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpAlIEHHOTO YMHOXKEHHUS: KBaJpaT
CyMMBbl M KBaapar pa3HocTu. DopMyrna pa3HOCTH KBaJpaToB. Pa3noxxeHue
MHOTOUYJIEHOB Ha MHOYKUTEJIH.

Ypasenenusn

VYpaBHeHUE, KOpPEHb YypaBHEHHMs, MpaBuiia IpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YKCIO KOPHEU JIMHEMHOIO
YpaBHEHHUSI, pEIICHHE JIMHEWHBIX ypaBHEeHHU. CoCTaBJI€HHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIBIO YPAaBHEHUM.

JluneitHOe ypaBHEHHUE C ABYMs MEPEMEHHBIMU U ero Tpaduk. Cuctema aByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IE€pEeMEHHbIMHU. PelieHue cucrem ypaBHEHUU
crnocoOOM MOACTaHOBKH. I[Ipumepsl pernieHus TEKCTOBBIX 3aJady € MOMOIIBIO
CHCTEM YPABHEHUM.

Koopounamot u cpagpuxu. @yukyuu

Koopaunara toukm Ha mnpsmoil. UucnoBble mpomMexyTku. PaccrosiHue
MEXIY JBYMSI TOUYKAMU KOOPJIMHATHOMW MPSIMOM.

[IpsimoyronpHas cucreMa koopamHaT, ocu OX u Oy. AGcrucca u opauHaTa
TOYKM Ha KOOPJAWHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3aaHHbIX GopMyiamu.
Utenue rpadvKoB peaabHbIX 3aBUCUMOCTEI.

[lonsitue Qynkumu. I'paduk Pynkumu. ColictBa ¢yHkumil. Jluneitnas
bynkuus, e€¢ rpaduk. I'papux PyHknum y = x| . ['paduueckoe perieHue
JIMHENHBIX YPAaBHEHUIN U CUCTEM JIMHEMHBIX YPABHEHUMU.



8 kiacce

Yucna u evluucieHus

KBaapartHblii kopeHb u3 uwucna. lloHdarne 00 uppalMOHATBHOM YHCIIE.
JlecaTuunble mpUOIUKEHUSI UppallMOHATIbHBIX yncesl. CBOMCTBA apuMETHIECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BBIPAKCHUN
1 BBIYMCJICHUAM. [[€HCTBUTEIILHBIC YUCIA.

CreneHb C ENbIM MOoKa3zaTeneM U €€ cBorcTBa. CTaHIapTHAS 3allMCh YKCIA.

Anzebpauueckue svlparxcenus

KBagpaTHplii TpEXWIEH; pas3loKEHUE KBAJAPATHOTO TPEXUYIEHA Ha
MHOKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOu.
Cnoxenue, BbIYMTAHUE, YMHOXKEHUE, JeJeHHE aireOpandeckux Jpooeil.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeO0Opa3OBaHUE.

Ypasnenusn u nepasencmea

KBanpaTtHoe ypaBHeHue, Gpopmysia KOpHEH KBaIpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHHI, CBOOSIIMXCS K JIMHEMHBIM W KBaJPaTHBIM.
[IpocTeiiue qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

I'paduueckas uHTEpHIpeTaIs YpaBHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEMHBIX ypaBHEHUW C JByMsA NEpeMEHHbIMU. [IpuMepbl pelieHus CUcTem
HEJIMHEMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMM.

Perrenre TeKCTOBBIX 3a1a4 aaredpandeckuM CrocoOoM.

YuciioBele HEPABEHCTBA U MX CBOMCTBA. HepaBEeHCTBO C OHOW NTEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl JTUHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM.

Dynkyuu

[Tonsstne ¢ynkuuu. OOMacTh ONpeneNeHUs W MHOXECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3a1anus PyHKIIHMA.

I'paduk ynknuu. Urenue coiicTB GyHKIHMHM 1Mo e€ rpaduky. [Ipumepsr
rpaduKoB YHKIIHHI, OTPAXKAIOIIKNX PeaIbHbIe MTPOIIECCHI.

OYHKIUKA, OIHCHIBAIONIAE TPSIMYI0O M OOpaTHYIO MPOIOPIIMOHATILHBIC
3aBUCUMOCTH, uX rpadpuku. Oyaknun OyHkmmn y = X2, y = X3, y = V{_’ y= | X|

['paduueckoe penienre ypaBHEHUN U CUCTEM ypaBHEHHUIA.

9 kiacc

Yucna u eviuucienus

JleicTBUTEIbHBIE YHCIA

ParmonanpHbie 4KciIa, HppallMOHAIBHBIE YHCIIA, KOHEUYHbIE M OCCKOHEYHBIE
JeCSITUYHBIE Apo0U. MHOXECTBO JEHCTBUTEIbHBIX YUCEN; ICHCTBUTEIbHBIC YHCTIA
KaKk OCCKOHCYHBIC JECATHYHBIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPUHATHON MPSMOM.

CpaBHeHUE [IEMCTBUTENBHBIX YHCEN, apuUPMETUUECKHE JEeUCTBUS C
JIECTBUTEIIBHBIMU YMCIIAMH.

HN3mepenusi, npudJIHKEeHNA, OLEHKH

Pazmepsl 0OBEKTOB OKPYXKAIOIMIETO MHUpaA, JIUTEIBHOCTH IIPOIIECCOB B
OKPY’KAIOIIEM MUPE.



[TpubnuxénHoe 3HaYeHUE BEIUUYMHBI, TOUHOCTh NpUOIMKeHus1. OKpyrieHue
yucen. [Ipukunka v oueHka pe3yJbTaTOB BEIYMCICHUN.

Ypasenenua u nepasencmea

YpaBHEeHUA C OHOI ITePEeMEHHOM

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBangpatHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOASIIMXCA K KBaIPaTHBIM.
buxsanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUW TPETbEW U YETBEPTOMN
CTENEHEN PA3JI0KEHUEM HA MHOKHUTEIIN.

Pemenue apoOHO-paliMOHaNbHBIX YPaBHEHUN.

Perenue TeKCTOBBIX 3a/1a4 anredpanuyeckiuM METOJIOM.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs MepeMeHHbIMU U ero rpaduk. Pemenue cucreMm aAByX
JIMHEWHBIX YPABHEHUM C IByMs IIEPEMEHHBIMU. PellleHne CUCTEM JBYX ypaBHEHUN,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpod creneHu. ['paduueckas
UHTEPIpPETALUs CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1au anreOpandyeckuM CrocoooMm.

HepaBeHcrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nMHEWHBIX HEPABEHCTB C OJHOW MEpEMEHHOW. PemieHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IlepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

Dynkyuu

KBagpartnunas ¢yukuus, e€ rpadux u cpoiictBa. [lapabomna, KoopauHaATHI
BEPIIUHBI TapaboJIbl, OCb CHMMETPHUH TTapadoJIb.

I'padpuxn (bYHKITHIA: y = kx, y = kx + b, y = X2,
y = Vo y:|X|I/II/IX CBOMCTBA.

Yucnoswvie nocnedosamenvHocmu

Omnpenenenue u cocoObI 32IaHUA YUCJIOBBIX MOCJIE10BATEIBLHOCTEH

[lonsiTHE YUCIOBOI MOCIENOBATEIBHOCTH. 3aJaHHe MOCIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyno u hopmymoit N-ro wieHa.

ApupmMeTnyecKas U reOMeTpUYeCcKasi MPOrpeccuu

Apudmernyeckas U reoMmerpudeckas mnporpeccuu. @opmynsl N-ro wieHa
apuPMETUIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YICHOB.

N300pakeHne YIIeHOB apu(PMETHIECKON M TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJAWUHATHOMW IJTOCKOCTH. JIMHEHHBIN M SKCMOHECHIMAIBHBIA POCT.
CnoxHbIe TPOLIEHTHI.

10 xaace

Yucna u eviuucnenusn

IToBTOpeHne martepuajia Kypca MaTreMaTHKH, ajareoOpol 5-9 kiaccos.
Hoaroroska k OI'2 u I'BJ

JleiicTBUTEIbHBIE YHCIA

PannonanbHbie ynciia, UppaluoHaibHbIEe YUCIa, KOHEYHbIE U OECKOHEUHBIE
JecATUYHbIe 1poOou. MHOXKECTBO JEHCTBUTENBHBIX YUCEIT;, JEHCTBUTEIbHBIE YUCTIA



KaKk OECKOHEUHBbIE JeCATUYHBbIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIAY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.

CpaBHeHUE JI€MCTBUTENBHBIX 4YHUCEN, apudmeTudyeckue JACUCTBHUS C
JNEUCTBUTEIIBHBIMU YHCIIAMU.

N3mepenust, npudIMKeHH I, OLIEHKH

Pa3Mepbl 00BEKTOB OKpYKArOUIEro MHUpPA, JJIMTEIBHOCTH IPOIECCOB B
OKpPY’KaroIIEM MHpE.

[TpubnumxEHHOE 3HaUCHNE BETMYNHBI, TOYHOCTh MpUOIKeHus. OKpyriieHue
yucen. [[pukuaka u oneHka pe3yibTaTOB BEIYMCICHUM.

Ypasnenusn u nepasencmea

YpaBHeHUd ¢ OJHOH IePeMEeHHOM

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOASIIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. Pemienue ypaBHEHU, CBOASIIIIUXCS K KBaAPaTHBIM.
buxsanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUNW TPETbEW U 4ETBEPTOMN
CTETMEHEN pa3I0KEeHUEM Ha MHOKUTEIIH.

Pemiennie npoOHO-paliMOHANIBHBIX YPaBHEHUM.

Perienne TeKCTOBBIX 3aj1au anreOpandyecKuM METOJIOM.

Cucrembl ypaBHeHHH

YpaBHeHHE ¢ ABYyMs NIEPEMEHHBIMH U €ro rpaduk. Pemienne cucrem nByx
JIMHEMHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU. Perienue cucrem AByX ypaBHEHU,
OJIHO W3 KOTOpBIX JHHEHHOe, a Apyroe — BTOpod cremneHu. ['paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpanuyeckuM CrocoOoM.

HepaBencrBa

HuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW IMEpPEMEHHOW. PemieHne cucrtem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOoW. KBaJpaTHble HEpaBEHCTBA.
I'paduueckas wHTEprpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

Dynkuyuu

KBagpatnunas ¢ynkums, e€ rpaduk u coiictBa. IlapaGona, koopauHaTHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapabOIIbI.

Ipapukn dymxumii: 'y = kx, y = kx + b, y = ax* + bx + ¢
y=x,Yy =Jx , Y = k ¥ UX CBOWCTBA.

X

Yucnoewvie nocnedosamenvnocmu

Omnpenenenue u cocoObI 32IaHUA YUCJIOBBIX MOCJI€10BATEIBLHOCTEH

[lonsiTHe YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHHE MOCIEA0BATEIbHOCTH
peKyppeHTHO# dhopmynon u hopmymoit N-To YieHa.

ApupmMeTnuecKas U reoOMeTpUYeCKasi MPOrpeccuu

ApudmeTtndeckass U reoMmerpuueckas nporpeccuu. @opmynsl N-ro ujaeHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N3o0paxenue uieHOB apuPMETHUYECKON M T€OMETPUUYECKOM Mporpeccuit
TOYKAMH Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIA U 3KCHOHEHIHAJIBHBIM POCT.
CI10kHbBIE€ NPOLICHTHI.



3. TemaTHueckoe IVIAHUPOBAHUEC KypcCa

membl, exodaujue 8 OaHH.Il paszden

OcHogHble 8udbl desmenbHoCcCMu
obyuarowyuxca (Ha ypoeHe YY/)

OcHogHble HanpaeseHus
paboueli npozpammeol
eocnumaxus

Ymucaa n Bpipaxenus 12 yac

PaumonanpHbIe uncia

PaumonanpHEbIe Uncia

Yucnossie BEIpAKEHUS

Yucnossie BEIpAKEHUS

BeIpaxeHus ¢ nepeMeHHbIMU

BeIpaxenus ¢ nepeMeHHbBIMU

CpaBHeHNE 3HaYEHUHN BBIPAKECHHUN

CpaBHeHME 3HaYEHUHN BBIPAKECHUN

CBolicTBa IeHCTBUN HaJl YUCIIaMU

CBolicTBa IeHCTBUN HaJl YUCIaMU

ToxmecTna. ToxxmecTBeHHBIE
peoOpa3oBaHus BEIPAKCHHUN

ToxnectBa. ToXXIeCTBEHHBIE
npeoOpa3oBaHus BEIPAKCHHN

KonTpoabHas padora Nel

Haxonuth 3HaueHUsT YUCITOBBIX
BBIPAKEHUH, a TAK)KE BBIPAKEHUI C
MEPEMEHHBIMU TPY YKa3aHHBIX
3HAYEHUSX MEPEMEHHBIX.
Hcnonb3oBath 3HaKU >, <, >, <,
YUTATh U COCTABJIATH JBONHBIC
HepaBeHCTBA. BEIMOIHITH
npocTeiime npeodpa3oBaHus
BBIPAKCHUI: MPUBOANTH TIOTO0OHBIC
cllaraemble, pacKpbIBaTh CKOOKH B
CYMME€ WUJIM Pa3HOCTH BBIPAKECHUHU.

DopMupoBaHue y
00yJaroNIMXCsl HABBIKOB
CaMOJIMarHOCTUPOBAHUS U
B3aMMOKOHTPOJISI: KOPPEKIIHS
3HaHuil. PopMupoBaHUE
YMEHUH ITOCTPOEHUS U
peanu3alyy HOBBIX 3HAHUIA.,
KOJIJIEKTUBHAS
HccienoBaTeNbCcKas padoTa.

[IpoexTrpoBaHue BBITOTHEHUSA
JIOMaNTHEro 3aJaHusl.
KommeHnTHpoBaHue OlleHOK

YpaBHeHue ¢ 0JHOI mepeMeHHOH 8

qac

YpaBHEHHE U €ro KOPHU

JIuneitHOE ypaBHEHUE C OJTHOM
MepEeMEHHOM

JIuneitHOE ypaBHEHUE C OJTHOM
MepEeMEHHOM

Pemenue 3ana4 ¢ nomMousko
YPaBHEHUI

Pemenue 3ana4 ¢ nomousko
YPaBHEHUH

Pemenue 3ana4 ¢ nomMousko
YPaBHEHUH

DopMyiibl

KonTpouabnas padora Ne2

Pemats ypaBHeHUs BHIa ax = b npu
Pa3IMYHbIX 3HAYCHHAX a U b, a Taxke
HECIJIOJKHBIE YpaBHEHUS, CBOJIAIIUECS
K HUM. Vcronp3oBaTh anmapar
yYpaBHEHMH JUI PEIICHUs] TEKCTOBBIX
3aJlay4, UHTEPIPETUPOBATh PE3yIIbTaT.
Hcnonp3oBath npocreiiune
CTAaTHCTHUYECKNE XapaKTEPUCTHKU
(cpenuee apudmerndeckoe, pa3max,
MOJIa, MEFiaHa) ISl aHaJIu3a psaaa
JAHHBIX B HECIIOKHBIX CUTYaLIHAX

®opMupoBaHUE y
00yJaroMXCcsl YMEHUH K
OCYULIECTBJIICHUIO KOHTPOJIbHOU
(GhyHKIHH; KOHTPOIb U
CaMOKOHTPOITb N3YUYE€HHBIX
MOHSTUI: HATUCAHUE
KOHTPOJILHOU PaboTHI,
MIPUBHUTHE HABBIKOB K
CTPYKTYPHUPOBAHUIO U
CHUCTEMAaTH3alli! U3y4aeMOoro
MpeIMETHOro Matepuana: 1-
KOJIJIEKTUBHAS
HCCIIeZIOBaTeIbCKast padoTa,
MOCTPOEHUE aJTropuT™Ma
JICHCTBHH, BEITTOJTHEHNE
MPAKTUYECKUX 3a/IaHUM. .

®ynkuun u ux rpaguxku 11gac

YucnoBele TPOMEXYTKU

Yro takoe QpyHKIUA

Brruncnenue 3HaueHu QyHKIUU 11O
bopmyne

Beraucnars 3HaueHus QyHKIUH,
3a/1aHHOH (POPMYITOiA, COCTABIATH
TabnmuIE! 3HaYeHn QyHKnun. [1o
rpad¥Ky QyHKINH HAXOAUTH

dopmupoBaHUE y
00y4aroIMXxcs CIOCOOHOCTU K
CTPYKTYPHUPOBAHUIO U
CHUCTEMAaTH3ALNU U3y4aeMOro




Brruncnenue 3naueHuii GyHKIIUU IO
dbopmyie

I'padux GyHKIIH

[IpsAMasnponopLUUOHAIBLHOCTD U €€
rpadux

[IpsAMasnponopuUrOHAIBLHOCTD U €€
rpadux

JIuneiinas Gynkuus u e€ rpaduk

JIuneiinas Gynkuus u e€ rpaduk

3aganne GyHKIIUU HECKOJIbKUMU
dbopmynamu

KonTpouabHnas pa6ora Ne3

3HaueHHe (PyHKIMH 110 H3BECTHOMY
3HAUCHUIO apTyMEHTa U pelaTh
o0parnyto 3a1aqy. CTpouTh rpaduku
TIPSIMOH TIPOIIOPIIIOHATIFHOCTH U
JMHEHHOW (YHKIIMH, ONIMCHIBATh
cBoiicTBa 3THX pyHKIMH. [ToHMMaTH,
Kak BIUSIET 3HaK KoadduireHTa k Ha
pacrionoxenue B KOOpAUHATHOM
IockocTH rpaduka GyHkuun y = kx,
rae k # 0, Kak 3aBUCUT OT 3HAYEHUI
k u b B3arMHOE pacnoIoKeHue
rpadrKoB IBYX QyHKIMIA BUIA Y =
kx + b. UnTepnpernupoBats rpaduxu
peabHBIX 3aBUCHMOCTEH,
OIKChIBaeMbIX (hOpMyJIaMu BUIA y =
kx,tnek#0ny=kx+b

MPEAMETHOr0 MaTepuana:
KOJUJICKTUBHASI
HCCIIeZIOBATEIIbCKAsI paboTa,
MOCTPOEHUE ANTOPUTMA
JICUCTBUH, BBITIOJIHEHUE
MIPAKTUYECKUX 3aJaHUi.

CreneHb 4 ee cBoiicTBa 12 yac

OnpeneneHue CTENEHHU C
HaTypaJbHBIM MTOKa3aTelIeM

VYMHOXKEHHNE U AeJIeHHue cTereHel

VYMHOXEHHUE U JIeJIeHUE CTeeHEN

Bo3Benenue B cTenedn
MIPOM3BEICHUS U CTCTICHH

Bo3Benenue B cTeneHn
MPOM3BEICHUS U CTCTICHH

OnHOYJIEH U €ro CTaHAAPTHBIN BUL

VYMHOXEeHNE OJHOYJICHOB.
BO3BCI[CHI/IC OJHOYJICHA BCTCIICHb

VYMHOXEHNE OJHOYJICHOB.
BO3BCI[CHI/IC OJHOYJICHA BCTCIICHb

OYHKIMA y = X" U y = X° U UX
rpadguku

OyHKIMY Y =x2Hy = X° U ux
rpadguku

0] IIPOCTBIX U COCTABHBIX YHCJIaX

KonrpoabHnas padora Ned

BeruucnsaTe 3Ha4CHUS BBIPAKEHUI
BHJIA an,

rJe a — IPOU3BOJIBHOE YUCIIO, N —
HaTypaJlbHOE YHCIIO, YCTHO U
MHCBMEHHO, a TAKKE C TIOMOLIBIO
KaJbKyisiTopa. @opMynupoBarts,
3aMUChIBATh B CUMBOJIMUECKOM
(hopme 1 000CHOBBIBATH CBOICTBA
CTEIEHU C HaTypaJIbHbIM
nokazareneM. [IpumensTs cBoiicTBa
CTETIeHH JUI MIPeoOpa3OBaHU
BBIPAKEHUI. BBINONHATE yMHOXKEHHE
OJJTHOWICHOB U BO3BEJICHUE
OJJTHOWIEHOB B cTeneHb. CTpouTh

rpaduku QyHKIIHMN

y=x?uy=x’. Pemars rpaduaecku
ypaBHEHUA

x>=kx+b,x*=kx+b,rnekub—
HEKOTOpBIE YKcIia

dopMupoBaHue y
00yJaroIMXCsl CITIOCOOHOCTH K
CTPYKTYPUPOBAaHUIO U
CHCTEMAaTH3AINH N3y9aeMOro
MIPEMETHOT O MaTepHaa;
KOJIJIEKTUBHAS
HccienoBaTenbCcKas padbora,
MTOCTPOEHHE aJTropuT™Ma
JICHCTBHI, BEITTOJTHCHUE
MPaKTUYECKUX 3aJaHui

Muoroujens! 19 yac

MHOrOo4JIEH U €r0 CTaHI[apTHLIﬁ BH/],

Cnoxenue u BBIYUTAHHC
MHOTOYJICHOB

CnoxeHnue n BbIYUTAHHUC
MHOTOYJICHOB

CnoxeHue U BRIYUTaHHE
MHOT'OYJICHOB

YMHOXKEHHE OJHOYJICHA Ha

MHOI'OYJICH

3anuceIBaTh MHOT'OYJICH B
CTaHAAPTHOM BUJC, OIIPCACIIATD
CTENeHb MHOrOWICHA. BEIIOIHATE
CJIOKCHHEC U BBIYMTAHUC
MHOT'O4JICHOB, YMHOKCHUC
OJHOYJICHA Ha MHOI'OYJICH U
MHOI'o4J€Ha Ha MHOT'OYJICH.
Brimonaasars PAa3JI0)KCHUC MHOI'O
YJICHOB HA MHOXXUTCIIH,

®opMupoBaHue y
00yJaronuxcst ClIoCOOHOCTH K
CTPYKTYPHUPOBAHUIO U
CHUCTEeMAaTH3allN U3y4aeMOoro
MPEIMETHOr0 MaTepuaa:
KOJIJIEKTHBHAS
WCCIIeZIOBaTEIIbCKAst padoTa,
MIOCTPOCHUE AJIrOpUTMa
JICHCTBHH, BEITTOJTHEHNE




YMHOXEHUE OTHOYWIEHA HA
MHOTOWIEH

YMHOXEHHUE OTHOYIEHA HA
MHOTOWIEH

BriHecenne 0oO0mero MHOMXHATENA 3a
CKOOKH

Briaecenue o011ero MHOKHATEA 3a
CKOOKH

Brinecernune o0mero MHOXHUTENA 3a
CKOOKH

KonTpoabHas padora Ne5

YMHOXEHNE MHOTOYJIeHa Ha

MHOTOYJICH

VYMHOXEHNE MHOTOUYJIEHA HA
MHOTOYJIEH

VYMHOXEHNE MHOTOUYIEHA HA
MHOTOYIEH

PaznoxeHune MHOTOYJIEHA HA
MHOKHUTEINA CIIOCOO0OM
TPYIITUPOBKH

Pa3noxxenne MHOrouwjieHa Ha
MHOHUTENH CII0COO0M
TPYIITUPOBKH

Jenenue ¢ ocTaTkoM

HCJ'IGHI/IG C OCTaTKOM

KonTpoabsHasi padora Ne6

HCIIONB3YsI BHIHECCHUE
MHOXKHMTENS 32 CKOOKH U CITOCO0
rpynmupoBKu. [IpuMeHsTh
JICWCTBHUS ¢ MHOTOWICHAMH TIPH
pelleHny Pa3HOOOPa3HbBIX 3a/1a4,
B YAaCTHOCTH IIPU PELICHUU
TEKCTOBEIX 3a/1a4 C IIOMOILLIO
ypaBHEHUI

MPAKTUYCCKUX 3aI[aHI/II\/'I .

®opMupoBaHue y
00yJaronuxcst CrrocoOHoCTEeH
K peduiekcun: GpukcupoBanue
COOCTBEHHBIX 3aTPYyIHEHUH B
y4eOHOH JCATEIbHOCTH,
paboTa ¢ ONOPHBIM
KOHCITEKTOM.

@®opMyJibl COKPALLIEHHOT0 YMHOKeHus 11 gac

Bo3Beznenue B kBazpar u B Ky0
CYMMBI U Pa3HOCTHU JBYX
BBIPaKECHUMN

Bo3Benenue B kBazpar u B Ky0
CYMMBI U Pa3HOCTHU JIBYX
BBIPaKECHUI

PaznoxeHne Ha MHOXKUTEIH €
MOMOIIIBIO (POpMYIT KBajipaTta CyMMBbI
U KBajjpaTa pa3HOCTH

Pa3noxxeHne Ha MHOXUTENN C
MOMOIIIBIO (POpMYIT KBajipaTta CyMMBI
U KBajlpaTa pa3HOCTH

Pa3noxxeHne Ha MHOXUTENN C
MOMOIIBIO (POpMyYIT KBajipaTta CyMMBI
U KBajlpaTa pa3HOCTH

YMHOK€EHNE Pa3HOCTH ABYX
BBIpaXKEHUH Ha UX CYyMMY

YMHOXEHUE Pa3HOCTH ABYX

Jloka3bIBaTh CIIpaBeJIMBOCTD
dbopMyn cokpaEHHOTO
YMHO>KEHUS, IPUMEHSThH X B
npeoOpa3oBaHUAX IETBIX
BBIP2YKEHUI B MHOTOYJICHBI, a
TaKXKe JJISl PA3I0KECHUS
MHOTOYJIEHOB Ha MHOKUTEJIH.

dopMupoBaHue y
00yJaromuXxcsl ClIOCOOHOCTH K
pedIeKCUBHOM NeATENbHOCTH:
pa3z0op HepemEHHbBIX 3a/1aY,
OIIPOC 10 TEOPETUIECKOMY
MaTepHay, BHIIOJIHEHOHE
MPAKTUIECKUX 3aJaHUN
®dopMupoBaHue y
00y4aronuxcst ClIoCOOHOCTH K
pedIeKCUBHOM NeSTeNbHOCTH:
pa30op HepelEHHBIX 3a1ad,
OIIPOC 10 TEOPETHIECKOMY
MaTepuay, BHIIOJIHEHOHE
MPAaKTUIECKUX 3aJaHUM




BBIPAXKEHUHN HA UX CYMMY

PasnoxkeHne pa3HOCTH KBaJpaTOB
Ha MHOXHUTCIIN

PasnoxeHnne pazHOCTH KBaJpaToB
Ha MHOXUTCIN

Paznosxenne Ha MHOXKHATEIIHN CYMMBI
U pa3HOCTH KyOOB

KonTpoabHnas padora Ne7

IIpeoGpa3oBanue HeJbIX BHIPAKEHH

i 6 uac

[Ipeo6pa3oBanue 1enoro
BBIPAKCHHA B MHOT'OYJICH

Hcnone3oBars pa3inyHbie
npeoOpa3oBaHUS IIENIBIX

[Ipeo6pa3oBanue 1enoro
BBIPAKCHHA B MHOT'OYJICH

BBIPa)KCHUI NPU PEILICHUH
YpaBHEHUH, JOKA3aTEIbCTBE

[IpumeHeHne pa3aMyHbIX CIOCOO0B
JJIA PA3JI0OKCHHA HA MHOXHTCIN

TOXACCTB, B 3aJla4yax Ha
JCINMOCTDB, B BBIYUCIICHU N

[IpumeHeHne pa3aMuHbIX CIOCOO0B
JJIA PA3JIOKCHHA HA MHOXHTCEIN

3HAYEHUI HEKOTOPBIX
BBIPA)XKEHUI C IOMOIIBIO

dopMupoBaHuE y
00yJaronMXcsi ClIOCOOHOCTH K
pedIIeKCUBHOM EATEIBLHOCTH:
pa300p HepeIEHHBIX 3a/1a4,
OIPOC TI0 TEOPETUIECKOMY
MaTepuaiy, BEITOTHEHONE
MPaKTUYECKUX 3aJaHuM

[IpumeHeHue pa3aMuHbIX cI0c000B | KATIBKYIATOPA
JUIS pa3JioXKeHUs] HA MHOYKUTEH

Bo3Beznenue aByusieHa B CTETICHb

KonTpoabHas padora Ne§

CucreMbl JTHMHEHBIX YpaBHeHHUi 15 yac

JIuHeitHOE ypaBHEHUE C IBYMS
MIepeMEHHBIMU

Onpenensite, ABISETCS TN Tapa
YHCeJl pelIeHneM JTaHHOTO

I'paduk nuHEHHOTO ypaBHEHHS
C IBYMs
IepeMEHHBIMU

YpaBHEHUS C IBYMSI
nepeMeHHbIMU. HaxomuTh myTém
repedopa mebie pereHms

I'paduk muHEHHOTO ypaBHEHHS C
JBYMSI IEPEMEHHBIMU

JUHEHHOTO ypaBHEHUS C JBYMSI
niepeMeHHBIMHA. CTPOUTH Tpaduk

Cucrembl JUMHEHHBIX YpPaBHEHHUH C
JBYMs IEpEMEHHbBIMU

ypaBHeHUs ax + by =c,rnea # 0
nmu b # 0. Pemats rpaduuecknm

Cucrembl TUHEHHBIX YPaBHEHUH C
IBYMs IEPEMEHHBIMU

CIIO0COOOM CHCTEMBI JIMHEHHBIX
YpaBHEHUH C NByMs

Crioco6 1moICTaHOBKHA

nepeMeHHbIMU. [IpuMensTh

Croco0 IoACTaHOBKHA

Cr1oco0 ITOJICTAHOBKHU U CIIOCO0
CIIOXKEHHUS TIPU PEIICHUH CHCTEM

Croco0 IoACTaHOBKHA

JMHEHHBIX YPAaBHEHUN C ABYMsI

Croco0 cIioKeHus

NNEPEMCHHBIMU. Pemats

Croco0 cIioKeHus

TEKCTOBBIC 3a1a4U, UCIIOJIb3Ys B

Croco0 cIioKeHus

Ka4yCCTBC aJ'Il"e6paI/I‘l €CKOM

Pemrenue 3ana4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUH

MO/JIENIN CUCTEMY YPaBHEHUH.
WHTepnpernpoBaTh pe3ynbTar,

Pemrenue 3aa4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUH

MOJTYYEHHBIH NPH PelIeHUH
CUCTEMBI

Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM

dopMupoBaHue y
00yJaroIIIXCsl CIIOCOOHOCTH K
CTPYKTYPHPOBAHUIO U
CHUCTEMaTH3alli! H3y4aeMOoro
MPEIMETHOTO MaTepHaa;
KOJIJIEKTUBHAS
HccienoBaTenbCcKas padora,
MTOCTPOEHHUE aNTopruT™Ma
JICHCTBHI, BEINTOJHCHHE
MPAKTUYECKUX 3aJaHU.
dopMupoBaHue y
00yJaroNMXCsl HABBIKOB
CaMOJIMarHOCTUPOBAHUS U
B3aMMOKOHTPOJISI: KOPPEKIIHS
3HaHWii. Pabora y mocku u B
TeTpaJsiX, BEITIOJHEHUE
MPAKTHIECKUX 3a/IaHUH.




YpaBHEHUI

KonTpouabHnas padora Ne9

IloBTOpenue 6 yac

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kiacca,
00001IeHNE 3HAHWIA

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHE 3HAHUHT

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHIE 3HAHUHT

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kiacca,
000011eHIE 3HAHUN

HroroBasi koHTpoJbHasi padora

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHE 3HAHUT

Hayuurtbcs npumeHsTs Ha

DopMupoBaHue y

IIPAKTUKE BECh TEOPETUYECKUM 00y4arOLINXCsE CIIOCOOHOCTH K

Marepuall, U3y4eHHbIi B Kypce | CTPYKTYPHPOBAHHIO H

anredpsl 7 Kiacca.

CHCTEMaTHU3allui U3y4aeMoro
MPEAMETHOr0 MaTepuana:
KOJUIGKTUBHAS
HccienoBaTenbCcKas pabora,
MOCTPOEHUE AITOpUTMA
JICHCTBHI, BEITIOJTHCHUE
MPaKTUYECKUX 3aJaHUM.

COI''TACOBAHO

[Iporokon Ne 1 3acemanuss MO

YUHUTENEH MaTeMaTUKH
oT 31 aBrycra 2023r.

CynpynoBa A.B.

COI'JTACOBAHO
3amecTuTeNnb AupeKTopa no YP
Konosanosa T.B.

31.08.2023 r.
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