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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYTUX AUCHUUILIMH, KaK €CTEeCTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHMsI M B MMOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yuaronmxcs
HAyYHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpHUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I afanTalld B COBPEMEHHOM LU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHHE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIHOJB3YIOT JAEIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpPETH3aIiio, abcTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  JI€ATEIbHOCTH OOYyYalolUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBJISETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay st OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPABHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUYCHUSI Kypca, B3aUMOCHCTBYS €
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss y4deOHOro kKypca oOydaromumcs
OPUXOAUTCS JIOTUYECKU PACCYKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTUKH, MPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYeCKOro 00pa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudyeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJif
JalnbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4arOIIUXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISi IOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YKCIE HAa ypPOBHE OCHOBHOIO O0ILEro o0pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU M HpPpaIlMOHATIBHBIMU YHCIaMH, (OPMUPOBAHHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILIEHHE OCBOSHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOyUYAIOMIMXCA
MaTEMaTUYECKOro arnmnapara, HeOoOXOAUMOTro Uil pPElICHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o6pa3oBaHusl yuyeOHBIH MaTepuall TPYHIHUPYETCs] BOKPYT pallMOHATIBHBIX
BBIpXEHUH. Anredpa JAEMOHCTpHUPYET 3HAYCHHE MaTEMaTHUKH Kak s3bIKa IS
MOCTPOCHUS MAaTEeMaTHYEeCKUX MOJeNe, ONMUCaHUs TPOIECCOB W  SIBICHUMN
peanbHOro Mupa. B 3amaun o0ydyeHus anredpe BXOAAT TakKe NalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, ¥  OBJIAJICHUEC HABbIKAMU  JICIYKTUBHBIX  PACCYXKICHUHU.
[IpeobpazoBanre CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MAaTEeMaTUYECKOMY TBOPUYECTBY.

Conepxanue pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIY4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUS ¥ UCCIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmectse. M3ydeHnne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MATEeMAaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
MIPEICTABICHUM O POJIM MAaTEeMAaTHUKX B PA3BUTHUH [IUBUJIN3AINUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJEP KAHMS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPABHEHHUS U
HEPaBEHCTBA», « DyHKIIHW.

Ha uzyudenue yuebHoro kypca «Anredpay» orBoautcst 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 yaca B HefIeIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATHe panMOHaNBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
yOOPSAOYMBAaHUE  PALMOHAIBHBIX 4Yuced. Apudmernueckue JEHUCTBUSA €
palMOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHp ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEIENeHUEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 0oypMX yncen. [IponenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEILICHNE 3a7a4 U3 PEaJbHOM ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pA3JIOKEHUE HAa  MHOXKHUTEIH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBuCcMMOCTH, B TOM 4YHMCle MpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C IIEpEMEHHOM. [lomycTuMble
3HA4YCHMs IEpeMEHHBIX. [IpencTaBiieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IIpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJECTBEHHO paBHBbIC BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CyMM U
IIPOM3BEICHUH, PaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHU C HATyPAIbHBIM I0KA3aTEJIEM.

OpnHounensl 1 MHOrouseHsl. Crenenp MHoOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaapar pasHoctu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBUja IMpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEeHUI. COCTaBIIEHHE YPaBHEHUH 110 YCIOBHUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOE ypaBHEHHE C ABYMs IIEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHMM C JBYMs INEPEMEHHBIMU. PemieHue cucreM ypaBHEHHMU
croco6oM noJcTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 33/1a4 C TOMOIIbIO CUCTEM
YPaBHCHUU.



DOyHKIUU

Koopaunara Touku Ha npssMou. UucnoBele TpoMeEXYyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucremMa kKoopauHat, ocu Ox u Oy. Abcuucca U opAuHAaTa
TOUYKH Ha KOOPJMHATHOM I10cKkocTH. [Ipumepsl rpadukoB, 3a1aHHbIX (HOPMYITaMHU.
Urenue rpadukoB peanbHbIX 3aBUcuMocTell. [lonstue pynkumu. ['padux pyHkmu.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. ['padpux pynkuum y = [x|.
['paduyeckoe penieHre TUHEMHBIX YPABHEHUN U CUCTEM JTMHEUHBIX YpaBHEHUM.

8 KUIACC

Yucna v BBIYMCICHUA

KBagparubiii kopeHb u3 uucna. [loHsitue 00 uUppalMOHAIBHOM YHCIIE.
JlecsaTnaHbie TPUOTMKEHUS UpPAITMOHATBHBIX unce. CBOWCTBA apu(METHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoO0pa30BaHUIO YHUCIOBBIX BBIPAKEHUN
Y BBIUHCJIEHUSM. J|eHCTBUTENIBHBIE YUCTIA.

Crenens ¢ 1uenpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YUCIA.

AnreOpanveckue BbIPAKEHUS

KBaapatHbIil TpEXUIIEH, pa3IoOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHTEIIN.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckond apoOwu.
CnoxxeHue, BbIYMTAaHHE, YMHOXXEHHE, JCJeHHE aireOpanvyeckux JpoOeu.
PanronanbHbie BhIpaXKEHUS U UX IPE0Opa3OBaAHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatnoe ypaBHeHue, opmyina KOpHEH KBaapaTHOrO ypaBHeHuUs. Teopema
Buera. Pemenune ypaBHEHWH, CBOISIIMXCA K JMHEWHBIM M KBAaJAPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTalvsl YPAaBHEHUI C IBYMsI IEPEMEHHBIMH U CUCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMHU. [IpuMepsl pelieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMSI IEPEMEHHBIMM.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHON NMEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TIMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. O0IACTh ONpEAEICHNUs U MHOKECTBO 3HaUYECHUN (PYHKIIUU.
CrniocoOsI 3a1aHust GyHKIIHA.

I'paduk ¢ynkuuu. Utenwe cBoicTB ¢GyHKIMU 10 €€ rpaduxy. IIpumeps
rpadukoB QyHKIMIA, OTpaXKAIOIINX peaTbHbIE MPOIECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucaa v BBIYMCICHUSA

PanvionansHble yncia, UppallMOHANBHBIE YUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JeCATUYHBIE ApoOr. MHOXECTBO AEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHUCIIA
KaKk OeCKOHEUHbIE JAecSITUYHbIe ApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHEHHME JI€WCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JIEUCTBHUS C
JNEWCTBUTEIBbHBIMU YU CIIAMU.

Pa3mepsl O0OBEKTOB OKPYKAIOIIETO MHUPA, AJUTEIBHOCTh IPOILECCOB B
OKpY’KarolleM MHUDE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
buxkBagpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemienue npoOHO-pallMOHANBHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3ajad
alreOpanvyeckiuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUH C IBYMs NEPEMEHHBIMU. PellleHrne CUCTEM IBYX YPABHECHUHU,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

YucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoi. KBagpaTHele HepaBEHCTBA.
['padmyeckas uHTEpIpeTalys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBaaparuunas ¢ynkuus, €€ rpadpuxk u cBoictBa. [lapabona, KoopaHHATHI
BEPIIMHBI 1apadoJIbl, 0Ch CUMMETPHUH 1MapadoJIbI.

I'padukn byskmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux
CBOMCTBA.



YucaoBblie MOCIeA0BATEILHOCTH U NIPOTPECCUH

IlonsgTe 4YMCIOBOM MOCJIEAOBATEIILHOCTH. 3aJaHHUE II0CIEIOBATEIHFHOCTH
pPEeKyppeHTHOM (opMyIoil u popMysoi n-ro dieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. Popmysibl 7-ro 4jaeHa
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCUM, CYMMBI IEPBBIX 71 YWICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKONH U TE€OMETPUUYECKOW IMPOTpeccHid
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCINOHEHUUAIBHBIA POCT.
CI105KHbI€ TIPOLICHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) mnaTpuoTHyYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpa:KIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM MPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCELICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢decCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LIMBUIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIBTYpPOH KaK CpelICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHMe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hICKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOTO e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAroIIel Ccpeibl, TNIAHUPOBAHUS IOCTYIIKOB M OLIEHKU
UX BO3MOKHBIX MOCJICJCTBHUI AJIsi OKPY>KAIOLIEH Cpelibl, 0CO3HAHUEM TJ100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X PeLIeHUs;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OMbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOMIMN KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT W ACUCTBUS, (OPMYyIUPOBATh M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble JJornueckue aeiicTByA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH MATEMATUYECKUX
00BEKTOB, IMOHSITHH, OTHOIICHUN MEXIy MOHATHAMU, (POpMYIUPOBATH
ONpPENCICHUST  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccuduKalu, OCHOBaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAIU3A;

e BOCIPUHUMATH, (OpMyIUpOBaTH U MNPeoOpPa3OBHIBATH  CYXKICHUS:
yTBEPAUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (akTax, MaHHBIX, HAOTMIOJEHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA,
JieNnaTh BBIBOABI C WCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, yMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUYECCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTALMIO0, TPUBOAMTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarelbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
(GbopMyIupOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTaHAaBJIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJNUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECTIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE NCCIIeIOBAHUE IO YCTAHOBJICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBHIBOJBI IO PE3yIbTaTam
POBEAEHHOTO HAOIOCHHUS, UCCIEIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIlEcca, a TAKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pabora ¢ unopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIu, AaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHMS 3a1a4H;

BBIOWPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEACTABICHHUS;

BEIOWpATh GopMy TpeACTaBiIeHUS WHPOpMAUA ¥ WLIIOCTPUPOBATH
pelaeMbie 3aJladyd  CXeMaMH, JIuarpaMMaMH, WHOW rpadukod u HX
KOMOHMHAIUSIMU,

OIICHUBATh HAA&KHOCTh MH(POPMAIUUA TIO KPUTEPHSIM, MPEII0KESHHBIM
yauTeneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.



KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

BOCIIPUHUMATH ¥ JOPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBHIMU
U LIETISIMU OOILIEHU S, ICHO, TOUYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOJIY PEIICHUS
3a/1a4¥, KOMMEHTUPOBATh TIOJYyUYEHHBINA PEe3yIIbTaT;

B X0/ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PAa3IMYUE M CXOJACTBO MO3UIIUH, B
KOPPEKTHOH Gopme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
OPEJICTaBIsATh  pPE3yNbTaThl  pEHIeHHs  3aJayd,  JKCIEPUMEHTa,
UCCJIEIOBaHMSI, POEKTA, CAMOCTOSITENILHO BRIOMPATH (JOPMAT BHICTYTIICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

MIOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThI PU PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHON pabOThI, pacmupenensaTh BUIbI padOT, JIOTOBapHUBATHCH,
00CYXKJIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4acTBOBaTh B TIpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI ¥ IPYTHE), BBIMOTHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHUPOBATH CBOM JCHCTBHS C APYTMMH YJICHAMH KOMAaHJBI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM PEUICHMs 3aauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHaHTHI PEHICHU ¢ YYETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

BJIAJ€Th CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4u;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUU 3aa4H,
BHOCHTbh KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HaNJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBAaTh COOTBETCTBHE PE3YJIbTATA NESATEILHOCTH ITOCTABIICHHOW LIEJIN U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTUKEHUS WU HEJOCTHXKECHUS IIEJIH,
HaXOAUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjacce OOyYAIOMIMICS TOJYYHUT CIETYIOIINE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

BoimonHsATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JNEUCTBUS C PallMOHAJIbHBIMU YUCIIAMU.

Haxonuth 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCIECHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpIKAIINX
OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexonuTe OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasiTh YKcCIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHUCTBHUS CO CTENEHSAMH C HATypaJbHBIMU
MTOKA3aTEIISIMH.

[IpuMeHSATh NPU3HAKY JIETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATypalbHbIX
YUCEN.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOILLICHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B IIPOIIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxomute 3HaueHHs: OyKBEHHBIX BBIPQKCHHMH MPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BrinonHsaTe mpeoOpazoBaHus 1€JI0TO BBIPAXKEHUS B MHOTOUJIEH PUBEICHUEM
MOAOOHBIX CJIaraéMbIX, PaCKPhITUEM CKOOOK.

BpINOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIIATh PaA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYIITUPOBKU ClIaraeMblX, IPUMEHEHUS
(bopMys1 COKpAIIEHHOTO YMHOKEHHS.

[TpumeHnsTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HAaTypaJbHBIMU TMOKa3aTeasiMUA IS
npeoOpa3oBaHUsI BRIPAKCHUI.



YpaBHeHMS U HEpaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
Iepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, sABisieTCs
JIM YHUCJIO KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CHCTEM.

[TonOupaTe npuUMepbl Map YWCEN, SABISIIOUIMXCS PEHIEHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM IIJIOCKOCTHU IpauK JIMHEHHOTO YPABHEHHUS C ABYMS
NEPEMEHHBIMHU, MT0JIb3YSCh I'paUKOM, IPUBOJUTH IPUMEPHI PELIEHUS] YPABHEHMSL.

Pemars cucremel AByX TMHENHBIX YPABHEHUU C JIBYMsI IIEPEMEHHBIMU, B TOM
guclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEUHBIX
YPaBHEHUH 10 YCIOBHUIO 3aJa4H, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a1a4M MOJIyYEHHBIN pPE3yJIbTaT.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOININE 3aIaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3aIIMChIBATh YMCIOBBIE IPOMEKYTKN Ha
aJIreOpanvyeckoM sI3bIKeE.

OtmedaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTPOUTH rpapuKu JTUHEHHBIX QYyHKIUH. CTpOUTh rpa@uk GyHKIUHN Y = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXKAY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUYU MO 3HAYCHHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIW3a HHPOpPMAIH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPa(UKOB peabHbIX IPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUS

Hcronb30BaTh HadaJIbHBIC IIPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCcesl ISl CPAaBHEHUS, OKPYIJIEHUsI U BBIUMCIEHUM, N300paxkaTh AEMCTBUTEIbHBIE
YHUCJ1a TOYKaMH Ha KOOPJAWHATHOU IPSAMOU.

[TpumensTh mOHATHE apU(METHUYECKOrO KBAJIPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, WCIONb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPIKALMX KBAaJApaTHbIE KOPHU, HCIIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIMX M MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneHei uncna 10.

AuredpanyecKue BbIpaKeHUs

[IpyMEHATP TOHSATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeo0pa30BaHus BbIpAXKEHUH, COAEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTeseM.

BrIMOTHATE TOXKIECTBEHHBIE MPE0OPa30BaHUS PAIIMOHATLHBIX BEIPAKCHHUA Ha
OCHOBE MPaBWJI ACUCTBUIN HAJ MHOTOYJICHAMH U alreOpandecKuMu Apo0smMHu.

PacknanpiBaTh KBaJpaTHbIN TPEXUJIEH HA MHOKUTEIN.

[TpumeHnsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 peLICHUs PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemiats nuHeiHbIE, KBaJIpaTHbIC YPAaBHEHUS U PallMOHAJIbHBIE YpPaBHEHHS,
CBOJIALLIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYMS ITIEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHWH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpecTaBieHni (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUU PEIICHUS, €CIIHM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3yibTarT.

[IpuMeHsTh CBOMCTBA YHUCTOBBIX HEPABEHCTB /1JIsl CPABHEHU S, OLICHKH, PEIlaTh
JIMHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uuecKyro
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[TornmMaTe ¥ KCMONBK30BaTh (PYHKITMOHAIBHBIE TIOHSATHS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYEHUS), OMPENEATh 3HAUCHUE (PYHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (YHKIUNA BUIA:

y=k/x, y=x2, y=x3,y =[x, y = VX, OIHCBIBaTH CBOHCTBA YHCIOBON (yHKIHHA
o e€ rpaduxy.

K xoHiy oOyuenus B 9 Kkiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIBTATHI:

Yucna v BBIYMCICHUA

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BrimonasaTs apudmeTrnaeckue 1edcTBUS ¢ palliOHATBHBIME YUCIIAMHE, COUETast
YCTHBIE U MHUCbMEHHbIEC MPUEMBI, BBIMOIHATH BBHIYMCICHUS C HUPPAMOHATIBHBIMU
YUCJIaMU.

HaxoauTp 3Hau€HUs CTENEHEN ¢ LENBIMU NTOKA3aTENSIMU U KOPHEH, BBIYUCIIATD
3HAUYEHUS] YUCIOBBIX BHIPAKECHHUIA.



OKpyrJisiTh  EUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pemiars nuHeliHbIE M KBaIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTtenime ApoOHO-pallMOHAIbHbIE YPABHEHHUSI.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JABYMs NEPEMEHHBIMU M
CHUCTEMBI IBYX YPAaBHEHUMH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBISACTCS JINHEUHBIM.

Pemate TekcTOBbIE 3alauu  anreOpandecKUM CHOCOOOM €  MOMOUIBIO
COCTaBJICHHS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHCJI€ C TPUMEHEHHUEM TpadUUecKUX MpeCTaBICHUN (yCTaHABINBATh, UIMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUU PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npouee).

Pemiate nuHelHbIE HEPAaBEHCTBA, KBAaJpaTHHIE HEPABEHCTBA, M300pa’kaThb
pelIeHre HEPAaBEHCTB Ha YUCJIOBOM IPSAMOM, 3alIMCHIBATh PELICHUE C ITOMOUIBIO
CHMBOJIOB.

Pemate  cucTemMBbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSMOM, 3aIIMChIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPY PELICHUN PA3JIMYHBIX 33/1a4.

DyHKIUU

Pacnio3naBath (yHKIIMM W3y4eHHBIX BHUAOB. I[loKa3pIBaTh CXEMaTUYECKU

pacrojiokeHue Ha KOOPIMHATHOM IIIOCKOCTH rpadukoB hyHKIUN BUaa: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=\x, y = |x|, B 3aBUCEMOCTH OT 3HaUCHHi
K02(pHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U M300paKaTh CXEMATHYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
OIMKCHIBATh CBOWCTBA KBaIpATHUHBIX (QYHKIUH MO UX rpaduxam.

PacnioznaBate kBaapaTHuHyl (QYHKLUHIO MO (opMyse, MPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (PYHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

YucJioBbIe N0CI€10BATEILHOCTH U MPOrpeccuu

Pacnio3naBath apupMeTHUECKYIO0 U TEOMETPUUECKYIO POTPECCHH IIPU Pa3HbBIX
crioco0ax 3aJjaHus.

BBINOAHATE  BBIUMCIEHUS C  HUCHOJNb30BaHHMEM (GOPMYJIT N-TO  YJIeHa
apu(METHYECKON U TeOMETPUYECKON POTrpecCcuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh wWieHBbl TOCIEJOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHON
IUIOCKOCTH.



Pemath 3amauun, CBsi3aHHBIE C YUCIOBBIMHM TMOCJIEAOBATEIHLHOCTSIMH, B TOM
YHUCIe 3a/1a4M U3 PEATbHON KU3HU (C UCIIOJIH30BAHUEM KaJIBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Koan4yecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TeM JyeKTpOoHHbIe (LM pPOBbIE)
Ne i/m KonTtpoabHubie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
| Yucna u BeIUUCIIEHUS. PaliuoHaIbHbBIE 75 1 bubmuorexa [JOK
yHcia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanueckre BhIpaKeHUS 27 1 hitps/m.cdsoo.ru/7f4 15590
Bbu6nmuoreka [JOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
. 1
4 Koopaunaret u rpaduicu. ymiciun 24 https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
> Tosropenme i 0bodmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5



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

8 KVIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Ne ni/m KonTtpoabHubie
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
Bbu6nmuoreka [JOK
1 4 .K 1
ucia u BeuucieHus. KpanparHeie KOpHU 5 0 hitps:/m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebIM 7 0 bubmuorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKCHUSI. 5 1 bubanorexa HOK
KBanpathblii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaKEHHUSI. 15 1 bubmmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa HOK
ypaBHEHUS https://m.edsoo.ru/7f417afg
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 0 bubanorexa HOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBA 12 1 hitps://m.cdsoo.ru/7f417af8
bu6mmorexka [IOK
8 o .0 5 0
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) 4
? yHicun. qucaosbe GynKimm ? 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOPCHHE 1 0000WCHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBOo 4acoB

daekTpoHHbIe (UU(POBHIE)

Ne ni/m KonTtpoabHubie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
| Yucna u BeuncieHus. JleliCTBUTEIbHBIE 9 0 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bu6nuoreka [IOK
OJHOM IEPEMEHHOMI https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmunoreka LIOK
. 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 hitps://m.cdsoo.ru/7f419d08
Bbubmunoreka LIOK
> Py 16 ! https://m.edsoo.ru/7f419d08
Bbubmunoreka LIOK
6 UucnoBble MOCIEI0BATEILHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
. [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bubmunoreka LIOK
3HaHUH https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» AnreOpa, 7 knacc/ Mepaisik A.T'., Ilononckuit B.b., Sxup M.C.; mox
penakimueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®Dy;
AxknuonepHoe obmectBo «M3aarenbetBo «lIpocBemienne»

» Anrebpa, 8 kimacce/ Mepamsak A.T., [lomorckuii B.b., Axup M.C.; mox
penakmueit [Togonasckoro B.E., ObmiecTBo ¢ orpaHHueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii enTp « BEHTAHA-I'PA®Dy;
AxknnonepHoe obmectBo «M3aarensctBo «IIpocBemienne»

» AnreGpa, 9 knacc/ Mepansak A.T'., Tlomonckuit B.b., Sxkup M.C.; o
penakmueit [Togonasckoro B.E., ObuiecTBo ¢ orpaHnYeHHOM
OoTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PADy;

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Anrebpa, 7 kinacc/ Mepsnsik A.T'., [Tononckuit B.b., Axup M.C.; nox
penakuueit [Togonasckoro B.E., O01iecTBO ¢ orpaHHYeHHOM
OoTBETCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-I'PADy;
AknuonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

» AnreGpa, 8 kiacc/ Mepansk A.T'., Tlonmonckuit B.b., Sxkup M.C.; nox



penakuueit [Togonasckoro B.E., O01iecTBo ¢ orpaHHueHHOM
OTBETCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-I'PADy;
AxknnonepHoe obmectBo «M3naTensctBo «IIpocBemienne»

» AnreGpa, 9 knacc/ Mepansk A.T'., Tlomonckuit B.b., Sxkup M.C.; nox
penakimueit [Togonsckoro B.E., Ob6mecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PADy;

AxknuonepHoe obdmectBo «M3aarenberBo «lIpocBemenne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
«Poccuiickas 37eKTpOHHas IIK0JIa», 00IEPOCCUMCKUNA 00pa30BaTEIbHBIMN

noptan «Mos mKosa», «Ydu.py»
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