TI'ocynapcrBenHoe 0101:KeTHOE 001I€00pa30BaTeIbHOE YUpeKIeHHe
rumHa3us Ne 209 HenTpanasHoro paiiona Cankr-Ilerepoypra
«ITaBJ0BCKAsi THMHA3US»

(I'bOY rumuazus Ne 209 «IlaBjaoBcKasi THMHA3HA)

IIPUHSITA YTBEPX/IAIO
[Iemarornueckum COBETOM Hupexrop 'bOY rumuazuu Ne 209
I'bBOY rumuazuu Ne 209 «[TaBnoBCKasg TUMHA3 U

«ITaByiOBCKasi TUMHA3Hs»
IIpoTtokon 27 aBrycra 2026 . Ne 1

( )
JOKYMEHT NMOANncAH
SNIEKTPOHHOW NOAMUCHIO

Ceptudukar: 1760CD99975EAAF35486E46BCD6D9621
Bnageneuy: Ebumos Amutpuii leoprresuy
[HencreuteneH: ¢ 28.08.2025 po 21.11.2026

. J

ITpukas Ne 197-OJ1 ot 27 aBrycra 2026 T

PABOYAS ITIPOI'PAMMA

1o y4eOHOMY npeaMery
AJITEBPA

VYpoBeHb 00pa3oBaHus: OCHOBHOE 001iee 00pa3oBaHue
Peanuzyewmsriit crangapt: @I'OC 000 2021

Cpox peanuzanuu: 3 roaa

Kracc o0yuenus: 7-9 kaaccnl

OOm1ee KOIMYECTBO YacOB Ha pean3aliuio nporpammsr: 306

Cocraputenu: BacunbeBa Hartanbsi AnatonweBHa, ['amroBa Jliommuna PoansaoBHa, I[BeTkoBa
Enena ToBbeBHa, ['aBpumok AnHa BuktopoBHa

I'on nanmcanus paboueit nporpammsl: 2026



IHHOACHUTEJBbHASA 3AIINCKA

Anrebpa sBISETCS OIHUM M3 ONOPHBIX KYpPCOB OCHOBHOI'O 0OIIero oOpa3oBaHMs: OHA
obecrieynBaeT M3y4eHHUE APYIMX IUCLMIUIMH, KaK €CTeCTBEHHO-HAayYyHOI'o, TaK U T'yMaHUTApHOI'O
LUKJIOB, €€ OCBOEHHE HEOOXOAMMO [UIsl MPOJOJIKEHUS 00pa30BaHUS U B IOBCEAHEBHOW JKU3HU.
Pazputue y oOydaromumxcs HaydHbIX MPEJICTaBICHUH O MPOUCXOKIEHUH U  CYLIHOCTH
anredpanveckux adCTpaKIMid, CIOCOOE OTPaKEHUS MATEMATUYECKON HAyKOW SBIICHUH U MPOIIECCOB
B IIPUPO/JIE U OOLIECTBE, POJIM MATEMATUYECKOTI'0 MOJICIMPOBAHUS B HAYYHOM [TO3HAHUHU U B IIPAKTUKE
COCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS U KAUECTB MBILICHHS, HEOOXOUMBIX JIJIS
ajanTalid B COBPEMEHHOM IM(poBoM obimiecTBe. M3ydeHue anreOpbl oOecreumBacT pa3BUTHE
yYMEHUs HaOI0AaTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUHOCTH MBIIICHHUS,
CTIIOCOOHOCTH apTyMEHTHUPOBAaHHO OOOCHOBBIBATh CBOM JICHCTBHS W BBIBOABI, (POPMYIHPOBATH
yrBepkaeHus. OcBoeHHe Kypca aireOpbl oOecreurMBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS
00y4aroImuXxcs: OHU HCIONB3YIOT JEIyKTHBHBIE M WHIYKTHBHBIC PAcCyXIEHHs, 0000IIeHHe |
KOHKpeTHU3aluio, abctparupoBanue u aHanoruto. O0ydyeHue anredpe npeznonaraetT 3HaYuTeIbHbIN
00BEM CAaMOCTOSTENILHON ACATEIBHOCTHA 00yYAIOIIUXCS, TIOATOMY CAMOCTOSITEIIbHOE PEIICHHE 33124
ABJISICTCA pealu3aluen AeaTeJIbHOCTHOrO IPUHIUIIA 00yUeHHs.

B ctpyktype nporpammsel yaeOHOTo Kypca «Anredpay i1t OCHOBHOTO 001ero oopa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METOANYECKUE JMHUM: «Yucia W BBIYUCICHUS,
«AnreOpanuecKkue BbIPAKEHUS», «YpaBHEHHs U HepaBeHCTBa», «DyHkuum». Kaxnas uz stux
COJIepP KATEIbHO-METOJUUECKUX JIMHUM pa3BUBAETCs Ha MPOTSKEHUM TPEX JIeT M3Y4EHHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHSIMH. B Xone m3ydeHHs y4eOHOro Kypca O0ydaromuMmcs
IPUXOJUTCS JOTMUYECKH pacCyXJIaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH s3bIK. B cBs3M ¢
3THM B TMpOrpamMMy Y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jienax MaTeMaTHYecKoro 00pa3oBaHus U CIIOCOOCTBYOIINE
OBJIAJICHUIO 00YYalOIMMUCS OCHOB YHUBEPCAJILHOTO MaTEMaTHUECKOro sA3bika. CoJiepikaTebHON U
CTPYKTYpPHOH OCOOCHHOCTBbIO Yy4eOHOro Kypca «Ajredpay» sBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Coneprxanue TuHUM «HUClIa U BBIYUCIEHUS CIIY)KUT OCHOBOW JUIs TalbHEHIIEro n3y4eHus
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOIIMXCS JIOTHYECKOTO MBILIUIEHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl QITOPUTMaMH, a TakKe MPHOOPETEHUI0 TPAKTUYECKUX HaBBIKOB,
HEOOXOIMMBIX JJIs TOBCETHEBHOM KU3HH. Pa3BuTHE MOHATHS O YKCIIE HA yPOBHE OCHOBHOTO OOIIIETr0
0o0pa3oBaHMs CBSI3aHO C palMOHAJBHBIMH U HUPPALMOHATIBHBIMH 4YHCIaMH, (HOpPMUPOBAHHEM
MIPEJICTAaBICHUM O NEHCTBUTEIBHOM 4Hucie. 3aBeplICHHUE OCBOCHMSI YMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOuieMy 00pa30BaHMIO.

Copepxanue AByX anredpanyecKux JTUHUN — « Aredpandeckue BbIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHOCOOCTBYeT (POPMHUPOBAHMIO y OOYyYaroIMXCs MaTeMaTUYecKOro ammapara,
HEOOXOJMMOTO JUIsI peIIeHUs 3ajad MaTeMaTHKH, CMEXHBIX TIPEJIMETOB H  IPAKTHKO-
OpPMEHTUPOBAaHHBIX 3a7ady. Ha ypoBHE OCHOBHOro o0mIero oOpa3oBaHUs Yy4YeOHBI Marepuan
TPYIIUPYETCs BOKPYT PAIMOHATBHBIX BRIpAXKEHUN. Anredpa JeMOHCTPUPYET 3HaYCHNE MaTeMaTHKN
KaK s3bIKa JJIs IOCTPOEHUSI MaTeMaTUYeCKIX MOJIeNei, OMMCaHus IPOLIECCOB U SBJIEHUH peaabHOro
Mupa. B 3amaun oOyueHusi anreOpe BXOASAT Takke AalbHEHIIEe pa3BUTHE aNTOPUTMHYECKOTO
MBILUIEHUS,, HEOOXOIUMOI0, B YaCTHOCTH, JAJS OCBOEHHsS Kypca HMH(OPMATHKH, W OBJIaJCHHE
HaBBIKAMHU JETYKTHBHBIX paccyxkaeHuit. [IpeoOpazoBaHme CHUMBOIBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUs, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (yHKIUOHATbHO-TpaUUeCKOl  JMHMM  HAIEJIEHO Ha  IOJIy4eHHe
o0yJaromuMucs 3HaHUK 0 (PYHKIMAX Kak BakHEiIell MaremMaTHuyecKod MOJENU AJIsi ONUCAHUS U
HCCIIeTOBaHMs pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUM B ipupoie u oduiecTse. M3yuenue marepuana
CIOCOOCTBYET DPAa3BUTHIO y OOYyYarOIIMXCS YMEHHUS MCIONIb30BaTh DPA3IUUHBIE BBIPA3HTEIbHbIC
CpeAcTBa s3bIKa MAaTEMATHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKhe, BHOCHUT BKJIAI B
(dbopmMHpoBaHKE NPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIUBHIIN3AIMH U KYJIbTYPBI.



Cornacno yyeOHOMY IJIaHy B 7-9 Kiaccax u3y4aercsi yueOHbIH Kypc «AnreOpay», KOTOPBIH
BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3lenbl  coaepkaHus: «Uucma W BBIYMCICHUSY,
«AnredbpanuecKue BEIPAKCHU», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydyenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 yaca (3
yaca B Hezleno), B 8 kimacce — 102 gaca (3 yaca B Heento), B 9 kitacce — 102 yaca (3 yaca B Henenio).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYHCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0]] OT OJHOM (OPMBI 3anHcH JpoOeit K Jpyrou.
[loHsTHE pPAaLMOHAIBHOIO 4YHCJIA, 3alUCh, CPABHEHUE, YNOPSIOYMBAHUE PALUOHAIBHBIX YHUCEIL
Apudmerndeckre IeicTBUS ¢ pallMOHAIBHBIMU YHCIaMH. Pemenne 3a1a4 13 peaabHOM MPAKTUKK Ha
4acTH, Ha JIpOOH.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTEJEM: OIIpENEICHHE, NMPeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIIPEIeNICHMS], 3aUCh 00JbIINX uncell. [IponeHTsl, 3anucey NPOLeHTOB B BUJE APOOH U ApoOH
B BU/JIE IIPOLIEHTOB. Tpr OCHOBHBIE 3a/1a4y HA IIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaJIbHOU IPAKTHKU.

[IpuMeHeHne NPU3HAKOB JAE€IMMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATIBHOCTH.
AsiredOpanyeckue BbIpasKeHUsI

IlepemMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IMEpEeMEHHOM. JlomycTHMblEe 3HAYEHHS
nepeMeHHbIX. [IpescTaBienre 3aBUCUMOCTH MKy BeTMUMHAMU B BUJIe (hopMyJibl. Beruncienus no
dopmynam. [IpeobpazoBaHne OYKBEHHBIX BBIPAXKEHUHN, TOXKIECTBEHHO PABHbIE BBIPAYKEHMSL, TPaBHIIa
npeoOpa3oBaHusl CyMM M TPOHM3BEACHUI, MpaBUiIa PACKPBITUS CKOOOK W TMPHUBEACHUS TOJAO0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIeM.

OpnowieHbl U MHoOrouiaeHsl. CreneHb MHOrowieHa. CiiojkeHUE, BBIUMTAHUE, YMHO)KCHHE
MHOro4JieHOB. POpMyJibl COKpPALIEHHOIO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHus1 1 HepaBeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, IpaBuiIa IpeoOpa3oBaHUs YypaBHEHHs, PABHOCHIBHOCTb
YpPaBHEHUU.

JIuneiiHOe ypaBHEHHE C OJTHOM IEPEMEHHOM, YNCII0 KOPHEN IMHEHHOTO ypPaBHEHUS, PELLICHUE
JTUHENHBIX ypaBHeHUH. CocTaBleHNe ypaBHEHUH IO YCIIOBUIO 3a/1aul. PeleHre TeKCTOBbIX 3a/1a4 ¢
IIOMOILBIO YPABHEHUIA.

JluneiiHOe ypaBHEHUE ¢ JByMsl NEpeMEHHbIMH U ero rpaduk. Cuctema ABYX JMHEWHBIX
ypaBHEHMH C JByMs IIepeMEHHbIMU. PelieHue cucTeM YpaBHEHHH CIIOCOOOM IOACTAaHOBKH.
[Ipumeps! penieHrs TEKCTOBBIX 3a]a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUH.

DOyHKIUH

Koopannara Touku Ha nnpssMoi. Yucinossie mpoMexyTku. PaccrosiHue Mexay 1ByMs TOUKaMHu
KOOPJAMHATHOU IIPSIMOA.

[TpsmoyronbHast cucrema koopauHatr, ocu OX m Oy. AOcmucca W opAMHATa TOYKH Ha
KoopAMHATHOM mockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyrnamu. UreHue rpadukoB
peanbHbIX 3aBucuMocteil. [lonstue ¢pynkuuu. I'padux pynkuuu. CpoiictBa GyHKuuN. JInHelHas
bynkuus, e€ rpaduk. I'paduk ¢pynkimu y = |X|. I'padudeckoe penieHue TMHEWHBIX ypaBHEHHH U
CUCTEM JIMHENHBIX YPaBHEHUM.

8 KJIACC

Yucia v BbIYUCTICHUA
KBagparueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHadbHOM dHcie. JlecaTuuHbie
MpUONMIKEHUs HppaloHANbHBIX drcen. CBocTBa apu(METHYECKHX KBAJpPaTHBIX KOPHEH U HX
MIPUMEHEHHE K MPe0Opa30BaHUIO YHCIOBBIX BEIPAKCHUM U BBIYUCICHUSIM. J[€CTBUTEIHHBIC YUCITA.
Crenens c 1eJIbIM TTOKa3aresieM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.
AJiredOpanyeckue BbIPaKeHUs



KBazpaTHblil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIIN.

Anrebpanyeckas apoOb. OcHOBHOE CBOWCTBO anreOpamveckoil npobu. CrokeHwue,
BBIUUTAHWE, YMHOXCHHE, ACJCHHE anredpamueckux apodOel. PammoHanmbHBbIE BBIDOKEHHS M HX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanparHoe ypaBHeHue, (opmyrna KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHM, CBOISMIIMXCS K JMHEHHBIM M KBajpaTHbIM. [Ipocteiimme apoOHO-
paloHaIbHble ypaBHEHUSI.

['paduueckass MHTEpHpeTanysl YpaBHEHHH C ABYMs NEPEMEHHBIMH M CHUCTEM JIHMHEWHBIX
YpaBHEHUI C IBYyMsI IepeMeHHbIMH. [IprMepsl peleHus: cucTeM HEeJIMHEHHBIX ypaBHEHUH ¢ IBYMs
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a1au alnredpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHHbIE HEPAaBEHCTBA C OJHON MepeMeHHOW. CHUCTEMbI TMHEHHBIX
HEPABEHCTB C OAHOU IIEPEMEHHOM.

DOyHKIUH

[Tonstne ¢ynkumu. OOmacTh ONpeneneHuss ¥ MHOXECTBO 3HaueHWi (yHKmu. CrocoOb!
3aaHus QyHKIHI.

I'padux pynkumun. Urenue cBoicTB pyHKImH 110 e€ rpaduky. [Ipumepst rpadgukoB GyHKIHA,
OTpaXKAIOIIUX pearabHbIE MPOIECCHI.

@YHKIMY, ONUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO IMPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oynknuun y = X2,y = X3,y = VX, y=|x|. T'paduueckoe pernenne YpaBHEHUN U CUCTEM
YpPaBHEHUU.

9 KJIACC

Yucsia ¥ BLIYUCICHUA

PannonanbHbple 4Kcna, UppalMOHAIBHBIE YKCIIA, KOHEYHbIE U OECKOHEUHbIE HECSATUYHBIC
ApoOu. MHOXKeCTBO IeHCTBUTEIbHBIX YUCEN, IEUCTBUTEIbHBIE YK CIIa KAK OECKOHEUHBIE 1eCATHUHBIE
npobu. B3anMHO OJHO3HaUYHOE COOTBETCTBUE MEKIY MHOKECTBOM JCHCTBUTENBHBIX YHCEN U
KOOPAMHATHOU IIPSIMOIA.

CpaBHeHuE [I€HCTBUTENBHBIX 4YHCEN, apu(pMETHUeCKHe AEUCTBUS C JAEWCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUTUTEILHOCTD [IPOLIECCOB B OKPY’KAIOILEM MUPE.

[TpubnmxEHHOE 3HAa4YeHHWE BEJIWYMHBI, TOYHOCTh MNpUOMKEeHUs. OKpyIJIeHHe 4Yuced.
[Ipukuaka v OLleHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHHd U HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHMe. PenieHre ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHBIM. bukBanpaTHoe
ypaBHeHue. [IpuMepsl pemieHuss ypaBHEHUH TpPETbEed M YETBEPTOM CTENEHEH pa3iloKEHHEM Ha
MHOXUTEH.

Pemenue npoOHO-parimoOHAIBHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a/1au alreOpandeckum
METOJIOM.

VYpaBHeHHe C ABYMs NepeMeHHbIMU M ero rpaduk. PemieHue cuctemM ABYX JIMHEHHBIX
YPaBHEHUH € IBYMsI IEPEMEHHBIMU. PellieHne cucteM AByX YpaBHEHMM, OJTHO U3 KOTOPBIX JTMHEHHOE,
a Jpyroe — BTopoil creneHu. ['paduueckas MHTepHperanusi CHUCTEMbl YpaBHEHUH C IBYMs
[IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



PemieHne JMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOMU. PemeHue cucreM JIMHEHHBIX
HEpPaBEHCTB C OJHON mnepeMeHHOW. KBanmpaTHeie HepaBeHcTBa. ['padudeckass wHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUN

KBanparnunast ¢yHknus, e€ rpapuk u cBoiictBa. [lapabona, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CHMMETPHUU MapadoJIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicrsa.
YuciioBble MOCAEA0BATEIBHOCTH M IPOIPECCHH

[ToHsiTME YMCIIOBON NOCIENOBATEIBHOCTH. 3aJaHHE I0CIIEI0BATEIbHOCTH PEKYPPEHTHON
dhopmymoit u popMyIoi N-ro dieHa.

Apudmernueckas u reomerpuyeckas nporpeccuu. @opmyibl N-ro YjieHa apupmMeTudecKo u
F€OMETPUYECKON TPOrPECCUl, CYMMBI IEPBBIX N YJICHOB.

N300pakeHre YICHOB apHU(PMETHUYECKOH W TeOMETPUYECKOH Nporpeccuii TOYKaMu Ha
KOOPJAMHATHOU IJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIUANbHBIA pOCT. CII0KHBIE POLECHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJabTaThl OCBOSHUS MPOrpaMMbl yUeOHOI0 Kypca «AJredpay» xapakTepu3yrTCs:
1) narpuoTuyeckoe BOCIUTAHUE:

IIPOSIBJIECHUEM MHTEpeca K IPOLUIOMY M HACTOSALIEMY POCCHUHCKONM MaTeMaTHK{, LIEHHOCTHBIM
OTHOLUEHUEM K JTOCTHXKEHHUSM POCCUHCKUX MATEMATUKOB U POCCUNMCKON MaTeMAaTUYECKOU IIKOJbI, K
MCIOJIB30BAHUIO 3TUX JOCTHKEHUH B JPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO 0053aHHOCTEN I'paXk/1aHWHA U pealIn3alliy €ro npas, IpeICTaBICHUEM
0 MaTeMaTHYeCKHUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEIYp
Ipa)JIaHCKOT0 00IIecTBa (HampuMep, BEIOOPHI, OMIPOCHI), TOTOBHOCTHIO K OOCYKICHUIO dTHYCCKHIX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTH)KEHUN HayKH, OCO3HAHHEM Ba)KHOCTHU
MOPaIbHO-ITUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyAOBOE BOCTIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3alad MaTeMaTUYeCKOU
HAIpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOT0 OOpa30BaHMSA HA TNPOTSIKEHUU BCEH
KHU3HU JUISI YCIIEHIHOW MPO(ecCHOHANBHON NESTENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM M ITOCTPOCHUEM MHAMBHYyaJIbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M 3CTETHYECKOMY BOCHPHSITHIO MaTEMaTHUYECKUX OOBEKTOB,
3aJ1a4, peleHuM, pacCyKCHUM, YMEHHUIO BUIETh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpHUEHTAlMEeN B JEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX IPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKa, MPUPOABI U OOIIECTBA, TOHUMAaHUEM MAaTEMaTHUECKON HayKu
KaK cQepbl YeJOBEYECKOM MeATENbHOCTH, JTaloB €€ pa3BUTHS M 3HAYUMOCTU Uil Pa3BUTHUS
LUMBWIA3ALMHU, OBJIAJICHUEM S3bIKOM MAaTE€MaTUKH U MaTEMaTUYECKOM KYyJIbTYpOH KaK CPeICTBOM
MMO3HAHUS MHUpPA, OBJIAZICHUEM ITPOCTEHIIIMMH HaBbIKAMU MCCIIE0BATEIBCKON 1€ TEIbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHpoOBaHMEe KYJIbTYPbI 310POBbS M 3MOLHMOHAJBLHOIO
Os1aromostyums:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTHUYECKUE 3HAHMUS B MHTEPECaX CBOETO 3J0pPOBbs, BEICHUS
3I0pOBOr0 00paza >KM3HHM (3I0pOBOE NMUTaHHE, cOaTaHCUPOBAHHBIA PEXHUM 3aHITHUH U OTABIXA,
perynspHas (usudeckas aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHHEM
CBOETO IIpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4eioBeKa;

7) 3Ko10THYECKOE BOCTINTAHHE:

OpHUEHTAallMel Ha MPUMEHEHNEe MaTeMaTHUYECKUX 3HAHUN JIJIs pellieHus 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpY’Kalollled Cpelbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKM HX BO3MOKHBIX MOCIEACTBUW s
OKpY’KaloIllel cpesibl, 0OCO3HaHUEM IJI00ATBHOTO XapaKTepa 3KOJOTUYECKUX MpoOiIeM M MmyTed Hx
peleHus;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSX HEONPENEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYI0 AESITeIbHOCTb, B TOM YHCJIE YMEHUE YUUThCA Yy APYTUX
ToJIeH, mpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHMSI, HABBIKH I KOMIIETCHIIUHU U3 OTIbITa
ApYrux;

HE00XO0IMMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Uucie (OPMYIUPOBATh UICH, TIOHATHS,
TUNoTe3bl 00 00bEeKTaX M SIBJICHMSIX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABaTh NEHUIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IITAHUPOBATH CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIlMIO, BOCHPHUHUMATh CTPECCOBYIO CHUTYAIMIO KaK
BbI30B, TpeOymomMii KOHTpMEp, KOPPEKTUPOBATh NPUHHMAEMble pELICHUS U JEeUCTBUA,
(bopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OMBIT.

METANPEMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jjornueckue aAeMcTBUs:

° BBISIBIIATD W XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKKM MAaTEeMAaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIIICHUA MEXY MOHATUAMH, (POPMYITUPOBATH ONPEEICHHUS MOHATHN, YCTaHABINBATD
CYIIECTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAaHUS JJsi OOOOIICHUS W CPABHECHHS, KPUTCPUU
MPOBOJMMOI0 aHAJIN3a;

o BOCIIPHHUMATh, (OPMYJIHPOBATh M MNpPeoOpa3OBHIBATh CYXKACHUS: YTBEPAHUTEIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOILIHE, YCIOBHBIE;
o BBISBIIATh MAaT€MaTHMUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHBOpEUMs B (akTax,

JAHHBIX, HAOJIIOJICHUSX U YTBEPKACHUAX, IPEUIaraTh KpUTEPUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN
Y IIPOTUBOPEYMIL;

o JlenaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTMBHBIX U WHIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIIOUEHHH 110 aHAJIOTHH;
o pa30buparh J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEP)KIEHUN (IpsIMbIE M OT MPOTHUBHOIO),

MIPOBOJNTH CAMOCTOSITEIILHO HECIIOKHBIE JOKA3aTeIbCTBA MATEMaTHICCKUX (PaKTOB, BBHICTPAUBATH
apryMeHTaluio, TMPUBOJUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIcHHUS,

° BBIOMpaTh CIOCcO0 pelieHus y4eOHoil 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBEIOMpaTh HaHOO0JIeE TIOIXO AN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBrble ucciie10BaTeIbCKHE AeHCTBHS

. MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEN0BATENbCKUM MHCTPYMEHT MO3HAHUA, (GOPMYJINPOBATH
BONIPOCHI, (PUKCUPYIONIHE TPOTHBOpPEUHE, MPOOIEMy, CAMOCTOSATEIIFHO YCTAHABINBATh HCKOMOE U
naHHOe, OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

o MPOBOANWTH TI0 CAMOCTOSTEIBHO COCTaBICHHOMY TUIAHY HECJIOKHBIH OJKCIICPUMEHT,
HEOOJIBIIIOE HCCJIEOBAHME TI0 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEXIY COOOI;

o CaMOCTOSITENILHO (hOPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO Pe3ysibTaTaM MPOBEASHHOTO
HaAOJTIOJICHUS, WCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH TOJNYYSHHBIX PE3yJIbTAaTOB, BHIBOJOB H
0000I1IeHHI;

° HpOFHO3I/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie npouecca, a TaAKXKEC BbIIBUT'ATh HpeI[HOJ'IO)KeHI/ISI 0 €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/UIX.

Pabora ¢ unopmanmeii:

o BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAlMM, TAHHBIX, HEOOXOAUMBIX MJIs
pellIeHus 3a/1auH;

. BBIOMpPATh, AaHAIM3HPOBATH, CHCTEMATU3MPOBATH M HMHTEPIPETUPOBATH HMH(OPMAIIIO
Pa3NUYHBIX BUAOB U (OPM IPEICTABICHUS;

o BbIOUpaTh (opMy MpeacTaBieHUs MHGOOPMALMKM M WUIIOCTPUPOBATh pellaeMble 3ajauu
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHALUAMUY;

o OLICHMBATh HAAEKHOCTh HH(OpPMAIMKM MO KPUTEPHUSIM, NPEUIOKEHHBIM YUUTEIEM WU

c(hOpMYyIUPOBAHHBIM CAMOCTOATEIBHO.
KoMMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe 1eHCTBHUSA:



o BOCIIPHHUMATh M (OPMYIHPOBATh CYXJECHUS B COOTBETCTBHHM C YCIOBHSMHU M IIEISIMHU
oO0IIeHHUS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 10 X0y PELIEHUs 3ajaul, KOMMEHTUPOBATh I1OJIYYEHHBIN pPe3yNbTarT;

o B XOJ€ OOCYXJEHHs 3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYXAaeMON TeMbl, MPOOIEMBI,
pemiaemMoil 3aJlauu, BBICKA3bIBaTh WJEH, HALCICHHbIE HA IMOMCK PELIEHUs, COMNOCTABIATH CBOU
CYXKIEHHUS C CYXICHUSMH JPYrUX YYaCTHHKOB JMAIOra, OOHAPYXKHMBATh DPA3IU4YME M CXOACTBO
MO3UIUH, B KOPPEKTHON hopMe hOopMyIUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

o IPEJICTaBIISITh PE3yJbTaThl PELICHUs 3a/Jayd, SKCIIEPUMEHTA, HCCIEIO0BaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBHICTYIUICHHUS C YYETOM 3a]a4 MPE3CHTALUN U OCOOCHHOCTEH
ayJIuTOPUH;

o NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH DPabOTHI MpH
peleHnH y4eOHbIX MaTeMaTHYECKHX 3a/1ay;
o IPUHUMATh LIE€Jb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBAaTh OPraHU3aLUI0 COBMECTHOU

paboThI, pacupeaesiTh BUIbl pabOT, JOTOBapUBATHCS, OOCYXKIATh MPOIECC W PE3yNIbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIONEM;

o y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXkIEeHUA, OOMEH MHEHHSIMH, MO3TOBBIE
IITYPMBI U APYTHUE), BHIMOJIHATH CBOIO YacTh PabOThI M KOOPJMHUPOBATH CBOU JCUCTBUS C IPYTUMHU
qJIeCHaMU KOMAaHJIbI, OIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMN TPOIYKT IO KPUTCPHUSM,
cOpPMYJIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PeryisiTuBHbIe YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS

Camoopranuszaums:

o CaMOCTOSITEIILHO COCTABJISITH IJIaH, aITOPUTM PEHICHUS 3a/Ja4u (MM €ro 9acTh), BHIOMPATh
CIoco0 pemieHuss ¢ y4€TOM UMCKIIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHHIA ¢ y4ETOM HOBOM WH(OPMAIIUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

° BJIQJIETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS IMpollecca W pe3ysibTara pelieHus
MaTeMaTHUYCCKOH 3a1a4mu;
° MPEABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIpM PELICHUM 3a7a4yd, BHOCHUTH

KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAllIEHHBIX OLUIMOOK, BBISBICHHBIX
TPYIHOCTEN;

J OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH IOCTaBICHHON LIEIW M YCIOBHSAM,
OOBSICHATh NMPUYUHBI JOCTHKEHUS WIM HEJOCTIDKEHUS LIeIH, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjacce 00y4Jaromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:
Yucsia ¥ BHIYUCICHUA

BoeimonHATe, couderas YCTHbIE M NHUCbMEHHbIE MpPUEMBI, apupMETHUYECKHe JAEUCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxomuTh 3HAaueHUS YUCIIOBBIX BBIPAKEHUH, NMPUMEHSTH PazHOOOpa3HbE CIOCOOBI M MPHUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE IPOOH.
[lepexonuth OT 0HOH (OpPMBI 3alucu Yucen K Apyroil (mpeoOpa3oBbIBaTh AECATUYHYIO ApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO TPOOBb).
CpaBHUBaTh U YHOPSAJ0YNBATH PALIMOHAJIbHBIE YUCIIA.

OxpyryTh ynca.

BbINONMHATE TNPUKUAKY W OLEHKY pe3yjibTaTa BBIUMCICHHUH, OLEHKY 3HAYeHUIl YHCIOBBIX
BBIpAXEHUH. BBINIOIHATE AEMCTBUSI CO CTENIEHSIMU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHHE Ha MHOKUTEIN HAaTypalIbHBIX YHCEIL.



Pemarp  NpakTUKO-OPMEHTHMPOBAHHBIE  3a/Jauyd, CBSI3aHHbIE C  OTHOIIEHHWEM  BEJIMYMH,
MIPONOPLUUOHAIBHOCTBIO BEIUYHH, MPOLEHTAMHU, HHTEPIPETUPOBATh PE3YJIBTATHI PEIICHMS 3aa4 C
y4€TOM OI'paHUYEHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AsiredOpanyeckue BbIpasKeHH sl

Vcnonp30BaTh anredpandeckyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSATH €€ B IPOIlecce OCBOCHUS
y4eOHOTr0 Marepuara.

HaxoauTs 3HaueHus1 OyKBEHHBIX BbIPAXKEHUI IIPU 33JaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BoimonusaTe mnpeoOpazoBaHUS 1EOTO BBIPAKEHHUS B MHOTOWIEH MPHUBEACHHEM IOJ00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONMHATE yMHOXXKEHHE OJHOYJIEHA HA MHOTOWIEH MU MHOIOYJIEHAa HAa MHOTOWIEH, NPUMEHATH
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCylIecTBIATh Pa3oKEHUE MHOTOUYICHOB Ha MHOMKUTEIHM C IOMOIIBI0 BBIHECEHHSI 32 CKOOKH
00I1Iero MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHUS (HOPMYIT COKPAIEHHOTO YMHOKEHHUSI.
[IpumensTh npeoOpa3oBaHMsT MHOTOWIEHOB [UJIsl PEHICHMs Pa3jM4YHbIX 3a]ady W3 MaTeMaTHKU,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTEMEHEW C HATypajdbHBIMU TOKAa3aTENSIMHU Ui [PeoOpa3oBaHUs
BBIPaKCHU.

YpaBHeHNSI 1 HEPABEHCTBA

Pemate nuHEHbIE ypaBHEHUS ¢ OJHOM NEPEMEHHOW, IPUMEHSS IIpaBuila Iepexosa OT HCXOIHOIO
yYpaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepATh, ABISETCS JIM YUCIO KOPHEM YPABHEHUS.
[TpumensTh rpaduyeckre METObI P PEIICHUH JTHHEHHBIX YPAaBHEHHHA U UX CHCTEM.

[TonOupare mpuMepbl Map 4YHUCEIN, SBISIOMIUXCS pPEIICHWEM IUHEHHOro YpaBHEHHS C JIByMS
[IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IJIOCKOCTU TpaduK JHMHEHHOTO ypaBHEHHS C JBYMs MEPEMEHHBIMHU,
10JIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUSL.

Pemath cucteMbl IBYX TMHEHHBIX YPAaBHEHUH C IBYMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUIecKH.
CocTaBiaTh M pellaTh JUHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEWHBIX YPAaBHEHHMH IO YCJIOBHIO
3a/1a4u, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl NOJIyYEHHBIA PE3yNbTar.
DOyHKIUH

N300pakaTh Ha KOOPIMHATHOM MPSAMON TOUKH, COOTBETCTBYIOIIUE 3aJJaHHBIM KOOPIUHATAM, JIy4H,
OTPE3KH, MHTEPBAJIbL, 3AIIUCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha aare0panyecKkoM si3bIKe.

OTMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAWHATaM, CTPOUTH TpaduKu
muHeHbIX QyHKIMA. CTpouTs rpaduk GyHKIUHU Y = [X|.

OnuchIBaTh ¢ TOMOIIBIO GYHKINN N3BECTHBIE 3aBUCUMOCTH MEXK/Y BEIMYMHAMU: CKOPOCTh, BPEMS,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpEMS, 00bEM pabOTHI.
HaxonuTh 3HaueHune GyHKIMU N0 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuil crnocod TMpeacTaBiICHUs W aHaidu3a WHPOpMAllUM, HW3BJIEKAaTh U
MHTEPIPETHPOBATH HHPOPMALIMIO U3 TPaQUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:
Yucsia ¥ BHIYUCICHUA

Hcnonbs30BaTh Ha4aJIbHBIE MIPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YMCEI JUISl CPAaBHEHHS,
OKpYTJICHUS W BBIUMCIIEHUH, M300pa)xxaTh JEHCTBUTENbHbIE YUCIIA TOYKAMH Ha KOOPIWHATHOM
MIPSAMOM.

[TpumMeHATh TMOHATHE apU(PMETHUYECKOTO KBaJPAaTHOTO KOPHSA, HAXOIWTh KBaJpaTHBIE KOPHH,
UCIIONIb3YS TNpPU HEOOXOJUMOCTH KalbKyJSTOpP, BBINOJHATH MPeoOpa3oBaHUsl BbIPAXKEHUIH,
COJIEprKalIMX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonb30Bath 3aMCcH OOIBIINX U MAJIBIX YUCEI C TOMOMIBIO IECATUUHBIX Ipo0el U cTereHel yncia
10.

AJiredOpanyeckue BbIPaKeHUs!

[TpuMeHATH MOHATHE CTENEHH C LIeJbIM MOKa3aTeleM, BBIIOIHATH MPeoOpa3oBaHUsl BBIPAKEHUMH,
COJIep KallMX CTENEHHU C LEIbIM IT0KA3aTEIEM.



BBIMONHATE TOXIECTBEHHBIE MPEOOpPa3OBaHMs PALMOHATIBHBIX BBIPAKCHHH Ha OCHOBE IPAaBHI
JeWCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMHu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpuMensaTh NpeoOpa3oBaHUsl BBIPAKEHUM MJI pEIIEHUS pa3IMuyHbIX 3ajad M3 MaTeMAaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemate nuHEHBIE, KBaJApaTHBIE YPABHEHUsS W PALlMOHAJIBHBIC YPABHEHUs, CBOISILMECS K HUM,
CUCTEMBI IByX YPABHEHHUH C ABYMs [IEPEMEHHBIMHU.

IIpoBOANUTHE MPOCTEHIIME MCCICAOBAHUS YPABHEHUM M CHUCTEM YpPAaBHEHMM, B TOM 4YHUCIE C
IIPUMEHEHHEM IpaUuecKuX MpeAcTaBlIeHul (YCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIN CUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Ilepexoautb OT ciOBECHOH (HOPMYIMPOBKHU 3aJauu K e€ aireOpandeckod MOJENH C MOMOIIbIO
COCTABJICHMSI YPAaBHEHMS WIM CHUCTEMBl YPAaBHEHUMN, WHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yy IOJTy4ECHHBIN pe3ysbTar.

IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB [UIl CPABHEHUs, OLICHKH, pEIIATh JIMHEHHBIE
HEpPaBEHCTBA C OJJHOM MEPEMEHHON U X CUCTEMBI, 1aBaTh I'paMueCcKyr0 MIUTIOCTPALIMI0 MHOXKECTBA
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh W HCIONB30BaTh (YHKIHMOHAIBHBIE IMOHITHA M S3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYeHUsI), ONPENENATh 3HaUYeHHE (PYHKIMU IO 3HAYECHUIO apryMEHTa, OINpelelisiTh CBOWCTBA
¢dbyHKIMY 10 e€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUJA:

y =KX,y =x2,y=x3,y = |X|, y = VX, OIIECHIBATH CBOICTBA YNCIOBOH (YHKIHH IO e rpaduKy.

K koH1y 06yueHus B 9 kjiacce 00y4aroImuics MoyduT caelyromue NpeMeTHbIC pe3yIbTaThl:
Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIBLHBIEC YHCIIA.

BoinonHATe  apupMmeTHuecKkue JEHCTBUS C palMOHAJIbHBIMU YHUCJIAMH, COYETas YCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUNCIICHHS C UPPALMOHAIBHBIMY YU CIIAMHU.

HaxonuTts 3HaueHUs cTeneHen ¢ HEeabIMU IT0Ka3aTeIsIMU U KOPHEH, BBIYUCIISATD 3HAYEHUS YHCIIOBBIX
BBIPAKCHUM.

OKpyryisiTh JAEWCTBUTENbHBIE YHCIIA, BBIMNOJIHATh HPUKHUIKY pe3yJbTaTa BbIUHUCICHHUH, OLEHKY
YHCIJIOBBIX BBIPA)KEHUH.

YpaBHeHUsI M HEPaBEHCTBA

Pemiate nuHelHbIE U KBaJIpaTHbIE YpaBHEHMsI, ypPaBHEHUS, CBOSIMECS K HUM, IpOoCcTeiIIne JpoOHO-
palMoOHaIbHBIE YPABHEHUS.

Pemarp cucteMbl IByX JTMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHUH,
B KOTOPBIX OJIHO YPABHEHME HE SIBIISIETCS JIMHEHHBIM.

Pemiate TekcTOBBIE 33aun alreOpandeckuM CocoOOM € MOMOILBIO COCTABJICHUSI YPaBHEHUS WU
CUCTEMBI JIByX YPAaBHEHMI C IBYMs IEPEMEHHBIMHU.

IIpoBOANUTHE MPOCTEHIINE HCCIECAOBAaHUS YPAaBHEHUHW U CHUCTEM YpPaBHEHWH, B TOM YHUCIE C
MIPUMEHEHUEM TpapUuecKUX MpeICTaBlIeHUH (yCTaHABIMBATh, UMEET JM ypaBHEHUE WM CHCTEMa
YPaBHEHUH PELIEHUSs, €CII UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh pellleHne HEPABEHCTB Ha
YHUCJIOBOM IIPSAIMOM, 3aIIUCHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.

Pemate cucTeMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIIOYAIOIINE KBAJIPaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CHUCTEMBbl HEPABEHCTB HA YMCJIOBOM NPSMOM, 3aluChIBaTh
peuIeHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIMYHBIX 3a1a4.

DOYyHKIUHT



Pacnio3naBath (yHKIMM U3ydeHHBIX BHUAOB. Iloka3bpIBaTh CXEMAaTWYECKH pACHOJIOKEHHUE Ha
KOOPAMHATHOM MI0CKOCTH TpadukoB GpyHkuuii Buga: Yy = kX, y =kx + b,y =k/x,y=ax2 + bx + ¢, y
=x3, y =X, y = |X|, B 3aBuCHMOCTH OT 3HAYCHHIT KO3(HUIUCHTOB, OMICHIBATH CBONCTBA ()YHKIIHIA.
Ctpouth 1M M300pa’kaTh CXEMATHYECKH I'paMKH KBAaAPAaTUYHBIX (PYHKIMH, ONMUCHIBATH CBOICTBA
KBaJPaTUYHBIX (PYHKIUH 110 UX TpaduKam.

PacriosnaBath KBagpaTHuHyr0 (YHKIHIO 1O (GOpMyse, NPUBOJUTH NPHUMEPHl KBaJPAaTHYHBIX
(GyHKUIMN U3 pealbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBbie MOCI€10BATETHHOCTH U POTPecCHH

Pacrnio3naBatp apupMeTHIECcKyI0 U TE€OMETPUIECKYIO TIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3aaHMs.
BBITONMHATE  BBIYUMCIICHHS C  HUCIONB30BaHHEM (GOpMYyT N-rO  wWieHa apu(METHYeCKOW W
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4ICHBI TOCIEJ0BATEIbHOCTH TOUKaMH Ha KOOPIMHATHOMN TJIOCKOCTH.

Pemrats 3agaun, CBSI3aHHBIE C YHCIOBBIMHU ITOCIICAOBATEILHOCTIME, B TOM YHCIIE 3374 U3 peaibHON
’KM3HU (C UCIOIb30BAaHUEM KaJIbKYJIATOPA, IH(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HaunmenoBanue pasnenos u | Koi-Bo OneHouHble
Ner\t [IporpammHoe coaepxkaHue [IpoBepsiemble pe3yabTaThl
TEM JacoB PONEYPhI
[TonsiTHE panoOHaIBLHOTO Bemonnare, coueras YCTHBIE u | KontponbsHas
yucna. ApudmeTnaeckue MMMCbMEHHBIC TPUEMBI, apudmernueckue | padora Ne |
JeHCTBUS JIEUCTBUS C pallMOHATBHBIMU YU CIIAMH.
C palMOHAJIbHBIMHU YHCJIAMHU. Haxoants 3HAYCHHUS yuciaoBeiX | Kogupr
CpaBHeHue, ynops10uMBaHue BBIPDAKECHHM, NMPUMEHITh Pa3sHOOOpa3HbIE | IMPOBEPSEMBIX
palMOHAIBHBIX YKCEIL. crocoObl UM TMpPUEMBbl  BBIYUCICHUS | PE3YIbTATOB:
Crenenb 3HAYECHHUU JPOOHBIX BBIPAKECHHUI,
C HaTypaJbHBIM [TOKa3aTeJIeM. CoJIep KaIIiX OOBIKHOBEHHEIE n| 11-18
Pemenne ocCHOBHBIX 3a7a4 Ha JIeCATUYHBIE IPOOH.
JIpoOH, IPOLIEHTHI U3 peasibHOM | [lepexoauTs OT onxHON (GOpMBI 3amUCcCH
MPaKTUKH. gucenl K  Jpyroil  (mpeoOpa3oBBIBATH
[Ipu3Haku nen1MMoCTH, JIECATUYHYIO Jpo0b B OOBIKHOBEHHYIO,
Pa3JI0KEHUS HA MHOKHUTEIIN OOBIKHOBEHHYI0 B JCCATHYHYIO, B
1 Ypncna 1 BEIYUCICHUS. o5 HaTypaJibHbIX YHCET. YaCTHOCTH, B OECKOHEUHYIO JECATHUHYIO

PanmonanpHbIe Uncia

PeanbHbIe 3aBUCUMOCTH.
[Ipsimas u oObpaTHas
MPOMOPIUOHATILHOCTH.

JIpoOBb).

CpaBHuBaTh u
paloHaIbHbIE YKCa.
OKpyryIATh yncIa.
BbIONHATE  OPUKHIKY U
pe3yJprara BBIYHCIIEHUM,
3HAYEHHUM YMCIIOBBIX BBIPAKECHUM.
BBINONHATE NEHWCTBHA CO CTENEHSIMH C
HaTypaJIbHBIMU MOKa3aTeISIMHU.
IIpumeHsITh  TpU3HAKU JEIIMMOCTH,
pas3jioKeHUe Ha MHOXKHUTEIHN
HaTypaJIbHbIX YHCEIL.

Pemars MPAKTUKO-OPHUEHTUPOBAHHbIE
3a]a4i, CBSI3aHHBIE C  OTHOIICHHUEM

YIopsa041uBaThb

OLICHKY
OLIEHKY




BEJIMYMH, MIPONOPLUUOHATBHOCTHIO
BEJIMYMH, TPOLIEHTAMH, UHTEPIIPETUPOBATH
pe3ynbTaThl PpELIEHUs 3aJad C y4eToOM
OrpAaHUYEHUN, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 00BEKTOB.

Anrebpanueckue
BBIPQ)KEHUS

27

bykBeHHbIE BBIPAYKECHHUS.
[Tepemennsie. Honyctumble
3HAuEHUs IIEPEMEHHBIX.
DopMYIIbL.

[IpeobpazoBanue OyKBEHHBIX
BBIPAXKEHUH, paCKpBITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX
cllaraeMbIX.

CBoiicTBa CTENIEHU C
HaTypaJbHBIM MOKa3aTeJIEM.
MHoro4JieHsl.

Crnosxenue, BBIYUTaHUE,
YMHOKEHHE MHOTOUYJICHOB.
DopMyIbl COKPAILIEHHOTO
yMHO€EHHU. Paznoxxenue
MHOTOYJIEHOB Ha MHOKUTEIH

Hcnons3oBarhanreOpanieckyro
TEPMHUHOJIOTHEO U CHUMBOJIHKY,
NPUMEHSTh €€ B TMPOIECCe OCBOCHUS
y4eOHOIro MaTepuania.
Haxomute  3HaYCHHS OYKBEHHBIX
BBIDOKCHUI TpH  3aJlaHHBIX
3HAYCHUSX MEPECMCHHBIX.
BeimonssaTe  npeoOpa3oBaHus
IIEJIOTO BBIPAKCHHSI B
MHOT'OYJICH MIPUBEJICHHEM
MOMOOHBIX  ClIAaraeMbBIX,  PaCKPBITHEM
CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOYJIEHA Ha
MHOT'OYJIEH U MHOT'OYJIEHA HA MHOT'OYJIEH,
MPUMEHSTH (OPMYJIbI KBaJipaTa CyMMBI U
KBaJpara pa3HOCTH.

Ocy1iecTBIATh pasioxeHue
MHOTOYJICHOB HAa MHOXHUTCIIN C ITIOMOIIBIO
BBIHECEHUS 3a CKOOKH o011ero
MHOXUTECIIA, prnHI/IpOBKI/I clJlaracMbIX,
npuMeHeHuss  (GOpMya  COKpalleHHOTO
YMHOYKEHHSI.

[TpumeHATH npeoOpa3oBaHUs
MHOTOYJIEHOB JJISl PEIIEHUs pa3INdHbIX
3aJady M3 ~ MareMaTHK{,  CMEXHBIX

MPEIMETOB, U3 PEATbHON MPAKTHKH.
Hcmons30BaTh CBOMCTBA CTEIIEHEH C
HATypaJIbHBIMHU MOKa3aTelIsIMU JUISL
npeoOpa30BaHMs BRIPAKEHUN.

Kontposbnas
paborta Ne 2

Kongr
MIPOBEPSIEMBIX
pe3yJIbTaTOB:

21-2.7




Pemate nuHelinble ypaBHeHUS C ojHOU | KoHTpoabHas
MEPEMEHHO, OpUMEHSSA npaBuia | pabora Ne 3
nepexoAa OT HCXOAHOIO YpaBHEHUS K
PaBHOCUJIILHOMY eMy. [IposepsiTs,
ABJISICTCA JIM YUCIIO KOPHEM YPaBHEHMS Konbl
[TpumensaTs rpaduyeckue METOAbl TPH | IPOBEPSEMBIX
VYpaBHeHue, NpaBuiIa | pelieHun JMHEWHBIX YPAaBHEHUH U UX | pe3yJbTaTOB:
npeoOpa3oBaHusT  YPAaBHEHUS, | CUCTEM.
PaBHOCHUJILHOCTh YPAaBHCHHI. [Togbupare  mpumepbl  map  uucen, | 3.1 — 3.6
JIuneliHOE ypaBHEHHE C OIHOM | ABIIOIIMXCA  PELICHUEM  JIMHEMHOrO
NIEPEMEHHOM, pelIeHne | ypaBHEHHUS C IByMsI IE€PEMEHHBIMHU.
JIMHENHBIX ypaBHeHUH. | CTpoUTh B KOOPAMHATHOW IIOCKOCTU
VYpaBHEHUS U HEPAaBEHCTBA 20 Pemenne 3amad ¢ noMombio | rpadMK JMHEHHOIO YpaBHEHHSI C JIByMs
YpaBHEHUH. MEPEMEHHBIMH;,  TIOJB3YSICh  TpaduKoM,
JIuHeliHOe ypaBHEHHE C JBYMS | IPUBOAUTH pUMEpBI peleHus
MEPEMEHHBIMH M €ro rpaduK. | ypaBHEHHUS.
Cucrema  1Byx  JuHeWHbIX | Pemath  cucTeMbl  ABYX  JIMHEHHBIX
ypaBHEHUN c JIByMsl | ypaBHEHUH C JIByMs [IEPEMEHHBIMH, B TOM
MIepEMEHHBIMU quciie rpapu4ecKu.
CocraBiATh W pemarb  JUHEHHOE
YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpPaBHEHHH 10  YCIOBHIO  3aJayH,
MHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4n IIOJIyYEHHBIN
pe3yJbTar.
Koopaunara Toukn M306paxaTh Ha KOOPAMHATHON mHpsivoii | KOHTpONbHAS
Ha MIPSMOU. HucnoBele | TOYKH, COOTBETCTBYIOUIME  3aJaHHBIM pabora Ne 4
MIPOMEXKYTKH. KOOpJMHATaM, Ty4H, OTpE3KH,
Koopaunats! u rpaduku. 24 PaccTosiHHE ~ MEXIy  JBYMs | MHTEpBabl,  3alChIBATH  UHCIIOBble | KOIBI
DyHKINA TOYKaMU KOOPJIMHATHOM | MPOMEXKYTKU Ha aireOpandyeckoM si3bike. | MPOBEPACMBIX
TIPAMOH. OtMmeuaTh B KOOpPAMHATHOMN Pe3yJIbTaTOB-
HpsamoyronbHast CHCTCMA | miocKkOCTH TOYKH I10 338JaHHBIM 4146

KOOpAUHAT Ha IIJIOCKOCTH.

KOOPJIMHATAM.




[Tpumepb! TpaduKoB, 3aJaHHBIX
bopmynamu.

Urenue rpaduKoOB pealbHBIX
3aBUCHMOCTEHN. ITonsTne
¢byakuun. ['paduk  pyHKIMH.
CpoiictBa ¢ynkuuii. Jlunerinas
¢bynkums. [Tocrpoenue rpaduka
TMHEHHOU (QYHKLIUH.

Ctpoutb rpaduKy JIMHEHHBIX QYHKINH.
Ctpouts rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh C  TMOMOIINBIO  (PYHKITUH

HU3BCECTHBIC 3aBUCHMMOCTH MCXKIOY
BCIIMYMHAMMU . CKOpPOCTbD, BpeMm1,
pacCcTosHuE, OCHY, KOJIMYECTBO,

CTOUMOCTb, IPOU3BOJUTEIHLHOCTD, BPEMSI,
00beM paboTHI.

§p=a(|bfl|< Pymiim Haxonuth 3HaueHune QyHKIMU 1O
3HAYEHUIO €€ apryMeHTa.
[Tonumate rpadgudeckuii crocod
NPECTAaBICHNS U aHAIM3a WH(OPMAIIHH,
U3BJICKaThb M HHTEPIPETHPOBATH
uH(pOpMaLKIO U3 rpauKOB peasbHbIX
IPOLIECCOB U 3aBUCUMOCTEH.
[ToBTOpenue ocHOBHBIX | CriocoOHOCTh OOydarouierocs npuMeHsaTh | KontponbHas
MOHATUM M METOJOB Kypca / | IOJNydyeHHble  3HAaHUS W HaBbIKW; | paboTa Ne 5
KJj1acca, 000011eHe 3HaHu I COOTBETCTBUE YPOBHS MOJITOTOBKH
5 MoBTopeHHe 1 06oBIeHHe 6 TpeOOBaHUAM CTAHAAPTA. Konpt
IPOBEPSIEMBIX
pE3yJIbTaTOB:
1.1-46
OBIIEE KOJIMYECTBO YACOB 102 5

110 ITIPOTPAMME




8 KJIACC

Ner\im | HaumenoBanune | Kon- | [IporpammHoOe comep:kaHue [IpoBepsiemble pe3ynbTaThI OueHouHbIe
pa3zenoB U TEM | BO IPOLEAYPBI
4acoB
KBanpatsblii kopeHb u3 yncia. [lonstue o0 Hcnonbs30BaTh Ha4aIbHbIE IPEACTABICHUS O
UppalMOHATILHOM YHclie. JlecaTuUHbIe MPUOIMKEHUST | MHOXKECTBE JICUCTBUTENbHBIX YHCEN s
UPPALMOHATIbHBIX YHCEN. CPAaBHEHMsI, OKPYIJICHUS M BBIYHUCICHHH,
HeiictBurenpHble uncna. CpaBHEHHE n300paxarb JEUCTBUTEIIbHBIE yucna
JICHCTBUTEIIBHBIX YNCEIL. TOYKaMH Ha KOOPJAMHATHOMU IIPSMOM.
Uucna u VpasHenue Buaa X° = a. CBoiicTBa apupMeTndecknx | [IpuMeHATh TOHATHE apU(DMETHYECKOTO
1 BBIYHCIICHUS. 15 | KBaJIpaTHBIX KOpHEH. KBaJIpaTHOI'O KOPHS, HAXOUTh KBaJpaTHbIE
KBagpartuslie [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, KOpPHH, HCIIOJIBb3ysd MpU HEO0OXOIUMOCTU
KOpHHU coJIepKalliX KBaJpaTHbIE KOPHU KaJIbKYJIATOP, BBIIOJHATH IIPE0Opa3oBaHus
BBIPDOKEHMI, COAEpX aluuX KBaJpaTHbIC
KOPHH, UCIOJIb3Yysl CBOWCTBA KOPHEM.
Hcnonb30BaTh3anucu 00JIbIINX u
MaJIbIX YHCET C IIOMOILBIO
JIeCATUYHBIX ApoOei u creneHei ymncina 10.
Yncna u CrerneHs ¢ 1eNbIM [T0Ka3aTEeIeM. [IpuMeHsSTh TOHSATHE CTENEHU C LEIbIM
S CranpapTHas 3aUCh YHCIIA. NOKa3aTeNeM, BBINOTHATH npeoOpa3oBaHuUs
2 Crremnens ¢ 7 Pa3mepbl 00bEKTOB OKpyXkatoiiero Mupa (0T BBIPQXEHUH, coAepXkallluX CTeNeHu ¢
— 3JIEMEHTAPHBIX YACTHI IO KOCMUYECKHX OOBEKTOB), L[EJIBIM TIOKA3aTEJIEM.
HoKa3aTelIeM JUMTENEHOCTh MPOLIECCOB B OKPY)KAIOLIEM MHPE.
CBOJiCTBa CTENEHH C LIENIBIM I0KA3aTEIEM
KBanpaTHbIii TpexXuiieH. PacknanpiBath kBanpaTHblid TpexwieH Ha | KoHTposbHas
Pa3nosxeHne KBaJpaTHOTO TpexusaeHa MHOKHTEJIH. pabota Ne 1
AnreOpandeckue Ha MHOXXHUTEIIN
3 BBIpaKECHHUS. 5 Konbr
KBagpartuslit MIPOBEPSAEMBIX
TPEXUJIEH. pE3yJIbTaTOB:

2.3




Anrebpanueckas 1poOb. BrimonuaTte ToKJecTBeHHbIEe | KOHTpOnbHas
JlonycTrMble 3Ha4YEHUs IEPEMEHHBIX, BXOIAIUX npeoOpa3oBaHus panroHanbHBIX | pabota Ne 2
B aJiIre0OpandyecKkue BhIpakeHUsl. BBIDQXCHUIM HAa OCHOBE IPABUJ JCHCTBUUI
Anrebpanueckue . .
—— OcHoBHOE CBOHCTBO anreObpanveckoid  IpoOH. | HAl MHOTOWIEHAMH U ainredpamdeckumu | Kombl
AureGpantcckas 15 | Coxkpamenue npooeid. JIpOOSMH } MIPOBEPSIEMBIX
PGB CrnoxeHue, BBIMHTAHHE, YMHOXKEHHE H AENCHHE ITpumensTh npeoOpa3oBaHMsl BbIpaXKEHUN pe3yibTaToOB:
ajreOpanyeckux Apooei. JUIsl PEILICHUS Pa3IMYHBIX 3a7a4 U3
ITpeoOpa3oBanue BBIPAYKEHUH, CoJIepKalluX | MaTeMaTHUKU, CMEKHBIX IIPEIMETOB, U3 2.2;2.4
asireOpanyeckue Apoou peaIbHOM NPAKTUKH
KBagpatHoe ypaBHenue. Hemnomnoe kBagpaTtHoe | Pemats auHelHble, KBagpaTHble ypaBHEHHs | KOHTpoJIbHAA
ypaBHeHue.  Dopmyna  KOpHEH  KBaJpaTHOTO | M pallMOHAJbHbIC ypaBHEHMs, CBOsIIMECs K | pabora Ne 3
YpaBHeHuUs U ypaBHeHus. Teopema Buera. HUM, CHCTEMBI JBYX YPaBHEHHU C JABYMs
HEPAaBEHCTBA. 15 Penienue ypaBHeHUH, CBOAAIUXCS IIEPEMEHHBIMH. Konst
KBanpatubie K KBazipaTHBIM. [IpocTeiinue qpoOHO- paliuoHaIbHBIC MPOBEPSEMBIX
YpaBHEHUs YPaBHEHHS. pE3yJIbTaTOB:
Pemrenne TEKCTOBBIX 3a4ad ¢ MOMOIIBI KBAJAPATHBIX
ypaBHEHUH. 3.1-34
JIuneliHOe ypaBHEHHME C JIBYMs NEpEMEHHBIMH, ero | [IpoBoauTs mpocredmme HUCCIeI0BAHMS
rpaduk, MpUMEpbl pelIeHHs ypaBHEHUH B II€NbIX | YDaBHEHUH U CHCTEM YypaBHEHMH, B TOM
yuciax. qucie C HOPUMEHEHHEM TrpapuuecKux
Pemenne cuctem AByX JIMHENHBIX YPAaBHEHUH C IByMsl | IIPEICTaBICHUN (yCTaHaBIMBaTh, UMEET JIN
nepeMeHHbIMU.  [IpuMepbl  pemeHus — CHUCTEM | ypaBHEHME WM CUCTEMa  YPaBHEHHU
VYpaBHeHMs U HEJIMHEWHBIX ypaBHEHUI. pelIeHus, €CIM HUMEET, TO CKOJIBbKO, U
HEPaBEHCTBA. 13 | ©/BYMS [IEPEMEHHBIMHU. I'padmueckas nnTepnpeTanus | mpoyee).
Cucremsl ypaBHEHMsT € JABYMS IIepeMEHHbBIMH U cucteM | [lepexonuThs OT ClIOBECHOM (OpMyInpOBKU
YpaBHEHUU JIMHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMH. 3aJaul K ee aureOpandyeckod MOJAENnu ¢
PemeHne TEKCTOBBIX 3aJad C I[OMOLIBIO CHUCTEM | IIOMOIIBIO COCTABJICHHS YPaBHEHUS WIH
YpaBHEHUM. CHCTEMBI YpaBHEHHW, UHTEPIPETUPOBATH B
COOTBETCTBUM C  KOHTEKCTOM  3aJa4yu
MTOJIyYEHHBIN pe3ysbTarT.
YpaBHeHHUs U YuciioBble HEPABEHCTBA U UX CBOMCTBA. IIpumMeHnATH CBOMCTBA yucnoBbIx | KoHTponbHas
HEPaBEHCTBA. 12 | HepaBeHCTBO ¢ OJHOM MEpEeMEHHOM. HEpaBEHCTB JJs CpaBHEHMs, OLEHKH, | pabota Ne 4

HepaseHnctBa

pemiath JIMHEWHBIE HEPABEHCTBA C OJHOU




JluHeliHble HEpaBEHCTBA C OJHOM NMEPEMEHHOW M UX | IEPEMEHHOM M HUX CcHUcTeMbl, JaBaTh | Koxbl
pemeare. CucTeMbl JTUHEHHBIX HEPABEHCTB C OJHOM | rpaUyecKyl0 HIUTIOCTPAIMI0O MHOXECTBA | MPOBEPSEMBIX
MEPEMEHHO U UX pelIeHHUE. pelieHui HEPaBEHCTBA, CUCTEMBI | pe3yJbTaTOB:
N300pakeHne peleHns THHEHHOTO HEPABEHCTBA U UX | HEPABEHCTB.
CHCTEM Ha YHMCIIOBOW MPSMOMA. 3.4
[Tonnmatp u HCTIOJIB30BATh
[Tonsitue Qynkuuu. OO6nacth omnpeaeneHuss U | QYHKIUOHATIBHBIE  MOHATUS U S3BIK
OyHKIHH. MHO>KECTBO 3HAYCHUN (DYHKIUH. (TepMUHBI, CHUMBOJHYECKHE O003HAYCHUS),
8 OcHoOBHBIE 5 | CrocoObl 3a1anust GyHKITUH. ompenensaTh  3HadeHHWE ~ (QYHKIUU  TI0
TTOHSITHS I'papuk  ¢yakmuu. CBoiicTBa  (QYHKIMH, WX | 3HAYCHUIO apryMeHTa, OTIpeNeNATh
oToOpakeHHE Ha rpaduke. cBOiicTBa PyHKIMHU IO €€ rpaduKy
Urenue u nocrpoenue rpapukoB ¢pyukuit. [Ipumepsr | CTpouTh rpaduku 2IeMEeHTapHBIX (PYHKIIHMA
rpadukoB  GYHKIMH, oOTpaxaromuX — peadbHble | Buma: Y= K/x , Y = X3,y = x5,y = [X],
Dy, npouecchl. DYHKIMHM, ONUCHIBAIOIIME MPSMYI U | OMHCHIBATh CBOMCTBA YHUCIOBOH (DyHKIMHU
9 YicIoBELE 9 00paTHYI0 MPONOPIMOHAIBFHBIE 3aBUCUMOCTH, UX | IO €€ TpaduKy
P rpadukH. ,
['padux GyHKIHHN Y = X°.
Oyrkmun y = X4, y = X3, y =\x, y = | x |; rpadudeckoe
peneHne ypaBHEHU U CUCTEM YPaBHEHUN
[ToBTOpEHNE OCHOBHBIX MOHATUI M METOA0B KypcoB 7 | CocoOHOCTh oO0yd4aromierocsi NpuMeHsATh | KoHTponbHas
U 8 Kj1accoB, 000011IeHNe 3HaHU I MOJIy4YEHHBIE 3HAHUA U HaBbIKY; | paboTa Ne 5
COOTBETCTBUE YpOBHS MOJITOTOBKU
10 [ToBTOpEHME M 6 TpeOOBaHUSIM CTaHIAPTA. Koer
000011eHNe MIPOBEPSEMBIX
pe3yIbTaTOB:
23-34
OBIIEE
KOJIMYECTBO 102 5
YACOB IIO

I[TPOTPAMME




9 KJIACC

Ner\nn | HaumenoBanue Koxn- | IIporpammHOe conepkanue IIpoBepsieMble pe3yIbTaThbl OneHouHble
pa3zeNoB U TeM BO IPOLEAYPBI
4acoB
PanmonaneHele yucia, | CpaBHUBAaTE M YNOPSZOYMBATH DPALMOHAIBHBIE U
HMPPALMOHAIIBHBIE YHCIIA, KOHEYHBIE HMPPALMOHAIIBHBIE YHCIIA
1 OeCKOHEYHbIE NEeCSATUYHbIE OpoOHU. | BeimosnHATh apudmeTHuecKue JeNCTBUSA c
MHOXECTBO NEUCTBUTENBHBIX YMCEIl; | PALIMOHAIBHBIMU ~ YHCIAMH, COYeTass YCTHBIE W
JEHCTBUTEIIbHBIC qucia KaK | IUCbMEHHBIC IIPUEMBI, BBIIOJHATH BBIYMCICHUSA C
OECKOHEUHBIE JIECSATUYHBIE JPOOU. | HPPALMOHATHHBIMH YHCIAMU
Yncna B3aumno OZIHO3HAaYHOE COOTBETCTBHE Haxomute  3HaueHus UCTeneHeﬁ C  LEeJIbIMH
MEXKy MHO)KECTBOM JCMCTBUTEIIBHBIX | IIOKA3aTeIsIMA M KOPHEH, BBIYMCIATH 3HAYCHUS
1 BELIHCIICHIA. 9 |uMcen M MHOXECTBOM  TOYEK | YACJIOBBIX BBIPAKEHUN
JleficTauTe b HbIC KOOPIAMHATHON IIPSIMOA. Oxkpyrisitb  J1€HCTBUTENbHbBIE qucia,
e CpaBHEHHE NEUCTBUTENBHBIX YHUCEN, | BBIIOJIHATh  NPUKHUIKY pe3ylbTaTa BBIYUCICHM,
apupMeTHIECKIe JeHCTBUS OLICHKY YHCJIOBBIX BBIPAKCHUMN
C IEHCTBUTEIIbHBIMYU YHCIAMH.
[TpubnmxeHHOe 3HaYCHNE BETUYMHBI,
TOYHOCTb MPUOIIMKEHUS.
Oxpyrnenue wuucen. Ilpukuaka u
OLICHKA PE3YJIbTATOB BBIYUCICHUN
JIuneitnoe  ypaBHeHue. Pemenue | Pemats JUHEHHBIE U KBaJpaTHbIE Kontponbnas
YPaBHEHUH, CBOASAIINXCS ypaBHEHMs, YypaBHEHHs, CBOJAIIMECS K HUM, | paborta Ne 1
K TMHeWHbIM. KBasipaTHOE ypaBHEHHE. | MpocTelIIe JpOOHO-pallMOHAIbHbBIE YPABHEHHUS
Pewrenne ypaBHEeHUH, CBOAAIIMXCS Konpr
K  KBagpaTHbIM.  bHKBagpaTHbIC IIPOBEPSIEMBIX
YpaBHeHuA U YpaBHEHUS. pe3yNbTaToOB:
2 HEpPABEHCTBA. 14 [Ipumepsl  pemeHus  ypaBHEHHU
VYpaBHEeHUsI ¢ OIHON TpeThen 2.1
MIEPEMEHHOMN Y YETBEPTON CTENEHEW pPa3JI0KEHUEM

Ha MHOXXHTCIIN.

Pemenne npoOHO- pamMoOHAIBHBIX
YPaBHEHHUH.
Pemenue TEKCTOBBIX 3a/1a4

aHTC6paI/I‘{eCKI/IM METOAOM




YpaBHeHHE ¢ ABYyMs IIEPEMEHHBIMU U

Pemate cucTeMbl IBYX JIMHEHWHBIX YpaBHEHUH C

KoHnTponbHas

ero rpaguk. JIBYMsI IEPEMEHHBIMHU M CHCTEMBI JIBYX ypaBHEHUH, B | pabora Ne 2

Cucrtema AByX JTHMHEWHBIX YPaBHEHUH | KOTOPHIX OJJHO YPaBHEHUE HE SIBJISCTCS JIMHCHHBIM.

C IByMs IEPEMEHHBIMU U €€ pelleHue. | Pemats  TekcroBele  3agaum  anreOpanyeckum | Koasl

Pemenue cucreM OByX ypaBHEHMH, | CIOCOOOM C IMOMOIIBEO COCTABJICHUSI YPaBHEHUS HIIU | TIPOBEPSEMBIX
VYpaBHeHUs U OJTHO. CHCTEMBI JIBYX YPaBHEHHH C IByMsI IEPEMEHHBIMHU. pe3yIbTATOB:
HEpPABEHCTBA. 14 | u3 xoTophIX JHHEHHOE, a apyroe — | [IpoBoaMTH MpoCTEiiIKe NCCaeA0BaHNUS YPaBHEHUN 1
Cucremsl ypaBHEHUI BTOPOU CTEIEHH. CUCTEM YpPaBHCHHIA, B TOM YHUCJIE C TpHUMEHeHueM | 2.2 — 2.4

I'paduueckas UHTEpHpeTanus | rpaduaecKux peCTaBICHUN (Hammpumep,

CHCTEMbl ypaBHEHUI yCTaHaBJIMBaTh, UMEET JIU ypaBHEHHE WJIM CHUCTEMa

C JAByMs TIepEMEHHbIMH. PerieHue | ypaBHEHUH pPEIICHHs], €CJIM UMEET, TO CKOJIBKO).

TEKCTOBBIX 3a/ad auredpandyeckum

CIIOCOOOM.

YucnoBele  HepaBeHCcTBa M uXx | Pemate  nuHeliHble  HepaBeHCTBa, KBajJparHble | KoHTpoibHas

CBOWCTBA. HEepaBeHCTBA, M300paXkaTh pelIeHUEe HEPaBeHCTB Ha | padoTa Ne 3

JIuHeliHble HEpaBEeHCTBA YHCII0BOM NPSMOIA, 3aUCHIBATh PEILICHHUE C TTOMOILIBIO

C OJIHOM MEPEMEHHOW U X PEUICHUE. | CUMBOJIOB. Koapr
VYpaBHeHUs U CucteMbl JMHEWHBIX HEpPaBEHCTB c | PemaTh cUCTEMBl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI | IPOBEPSIEMBIX
HEPaBEHCTBA. 16 | oxgHOM MepeMeHHON U BX pelIeHHe. HEpPaBEHCTB, BKIIFOYAIOIINE KBAAPATHOE HEPABEHCTBO, | Pe3yJIbTaTOB!
HepaBeHnctaa KBagpaTHele HepaBeHCTBAa UM MX | H300pakaTb pelIeHHEe CHUCTEMbl HEPaBEHCTB Ha

pelieHue. YHCIIOBOM NPSMOIA, 3aIMCHIBATH PEIIEHHE C TTOMOIIbI0 | 2.5 — 2.7

I'paduueckas UHTEpIpeTanus | CMHMBOJIOB. Mcronb30BaTh HEpaBEHCTBA NP PELLICHUN

HEPaBEHCTB W CHUCTEM HEPAaBEHCTB C | PAa3JIMYHBIX 3a/1a4.

JBYMsI IEpEMEHHBIMU

KBanparuunas ¢pynkuus, ee rpagux | PacmosnaBath byHKINN M3YyYEHHBIX KontponsHast

u cBoiictBa. Ilapabona, koopauHaTsl | BUAOB. [loka3piBaTh cXeMaTHUYECKH paclosiokeHue Ha | paboTta Ne 4

BEPIINHBI TapalboIIbl, OCh CHMMETPUHU | KOOPIWHATHOM TUTOCKOCTH rpapuKoB

napabonsl. ['paduku pyHKIMI: dynximit Buga: y = kx; y = kx + b; y = k/x; y = ax® + | Koast

y =kx;y =kx +b; y=k/x; bx +c MIPOBEPSIEMBIX

y=x%y=x%y=xy=|x|. B 3aBUCHUMOCTH OT 3HAue€HUH KOX(PPHUIMEHTOB, | Pe3yIbTAaTOB:
OyHKIMH 16 OIMCHIBAaTh CBOWCTBA (QYHKIUH.

[loka3piBaTh  CcXeMaTHUECKH pacnojiokeHue Ha | 3.1-3.4

KOOPJIUHATHON IUIOCKOCTH rpadukoB (YHKIUI BUAA
y= Vx, y = |X| 1 ormchIBaTh cBOHCTBA (YHKIIHIL.
Crpouth U H300paxkaTh CXEeMAaTUYECKU TIpapuKu
KBaJIpaTUYHbIX (QYHKUUN, ONUCHIBATH CBOMCTBA
KBaJIpaTUYHBIX (PYHKLUH 110 UX rpadukam.




Pacnio3naBath KBagpaTHUHYIO (GYHKIHUIO 110 GOpMyIIe,
OPUBOJIUTH MPUMEPHl KBAAPaTHUHBIX (QYHKIUN U3
peanbHON KU3HU, PU3UKH, TEOMETPHH
Housrne YUCIIOBOH | Pacrio3HaBaTh apu(METHUECKYIO M TeoMeTpruecKyro | KOHTPOIbHAs
MOCJIEA0BATEIbHOCTH. 3aHaHI/I? MPOTPECCHHU MPH Pa3HbIX CIIOCO6AX 3aIaHMS. pabora Ne 5
MOCJIEZIOBATEILHOCTU  PEKYpPPEHTHOU B
(bOpMYIOit 1 hOpMYIOE N-T0 UTeHa. BITIOJHATE  BBIYACICHUA  C  HCTIONB3OBAHUEM | pro
ApudMeTHyeckas U reoMerpuueckas | POPMYT — N-ro  uleHa  apUQMETHYECKOH  H | ppopepsembix
IIPOTPECCHH. FEOMETPUIECKON TIPOrpecCHi, CYMMbI MEPBBIX N | pe3ynbTaToB:
dopmyiisl n-ro YJieHa | YICHOB.
UncoBbIe ap”‘bMeTH‘ieCKOH W TEOMETPUHECKOH | Yl30Gpasars wieHsl nocieosatenstoctu Toukamu | 41— 44
6 15 | mporpeccuii, CyMMBI TEpPBBIX n .
MOCIIE0BATEHLHOCTH Ha KOOPAMHATHOM MJIOCKOCTH.
YJICHOB.
Pemarp  3amaum, cCBSI3aHHBIE C  YHCIOBBIMU
N3o6paxenune YJIEHOB
. . | IOCJIEJOBATEIbHOCTAMU, B TOM 4YHCIE 33Ja4d U3
apu(METHYECKOH M TEOMETPUYECKOM .
. peanibHOM KU3HU (C UCTHOIB30BAHUEM KAlIbKYIISITOPA,
nporpeccuit TOYKaMU Ha 9
. U(PPOBBIX TEXHOJIOTHH).
KOOPJMHATHOM IJIOCKOCTH.
JIuHeHWHBIT W JKCOOHEHIMAJIbHBIN
pocr.
CnokHbIe MPOLIEHTHI
Uucna w  BeluucieHus  (3amuch, | CmocoOHOCTH oOy4arorierocs npumeHATh | KonTposibHas
CpPaBHEHHUE, NEUCTBHUS NOJy4YEeHHBIE 3HAHUS U HaBBIKH; COOTBETCTBHE YPOBHS | paboTa Ne 6
C JIEWCTBUTEILHBIMU YHUCIIaMH, | TOATOTOBKU TPEOOBAHUSAM CTaHAApTA.
YHCII0Bast npsiMasi; HPOLICHTHI, Konpt
OTHOIIEHUS, TPOIIOPLIUHU; OKPYTJIEHUE, IPOBEPSAEMBIX
IToBTOpEHNME, npuOIMKEHHEe, OIEHKA;  pEelIeHue pE3yJIBTaTOB:
7 o0o01u1eHue, 1g | TEKCTOBBIX 337124 apumeTnyecKum
cucTeMaTu3anus crocobom). 21-44
3HaHUHN Anrebpanyeckue BBIPAKEHUS
(mpeoOpa3zoBaHue  anreOpanvdecKux
BBIPXXEHUH, TOMYCTUMbIE 3HAYCHHSI)
@yHKuK  (MOCTpOEHUE, CBOWCTBA
M3Y4YEeHHBIX (YHKIUH; Trpaduueckoe
pelIeHNEe YPaBHEHUMN U UX CUCTEM)
OBUIEE KOJIMYECTBO 102 6

YACOB I10 ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMUBbI
7 KIIACC
Kox . .
IPOBEPHEMOro IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTE/IbHOM IPOrPaMMbl OCHOBHOI'0
pesyabTaTa 0011€ero0 00pa3oBaHusA
1 Yucna v BBIYMCIECHUS
11 BbInonHATh, coueTast yCTHbIE U TUCbMEHHbIE TPUEMBI, apu(pMeTHUecKue IeHCTBHSI ¢ pPallMOHAIBHBIMU YUCIAMU
12 HaxonuTh 3Ha4eHUs1 YUCIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI U MPUEMBI BBIYMCICHHS 3HAUECHUI
JIPOOHBIX BBIPAXKEHHUN, COACPIKAIIMX OOBIKHOBEHHBIE U IECTHYHBIC IPOOH
13 [lepexoautb OoT OAHOH (HOPMBI 3amKCH YUCEN K ApYroi (mpeoOpa3oBBIBATH JECATHYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTH, B OECKOHEUHYIO AECATUYHYIO IpOOb)
14 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA
15 OKpyTJIATh Uncia
16 BI)‘IJHOJ'IHSITB INPUKHAJKY W OLICHKY pe3yJibTaTa BBIYMCIICHWH, OLEHKY 3HAYEHWM YHCIOBBIX BBIPAKCHUM. BBITONHATH
JENCTBHS CO CTENEHSIMH C HATypaJIbHBIMU I10Ka3aTeNIIMU
1.7 [TpyMeHsTh NIPU3HAKU JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHBIX YUCEI
PemaTes npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBS3aHHBIE C OTHOLIEHUEM BEJIMYHH, IPONOPLHUOHAIBHOCTHIO BEIMYNH,
1.8 IPOLIEHTaMH, UHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUs 3aJa4 ¢ y4ETOM OTrpaHMuYEHUM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaeMbIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp3oBaTh anreOpanyecKkyr0 TEPMHHOJIOTHIO W CHMBOJMKY, NMPUMEHATh €€ B MPOIECCe OCBOCHHS y4eOHOIo
MaTepuaia
2.2 Haxoaute 3HaueHus1 OyKBEHHBIX BBIPaKEHUH MTPH 33JJaHHBIX 3HAUEHUSIX IEPEMEHHBIX
23 BoimonHATe npeoOpa3oBaHMs LEIOr0 BHIPAKEHUSI B MHOTOWICH MPUBEJICHHUEM I0J00HBIX CIAaraeMbIX, PacKpbITHEM
CKOOOK
24 BbInonHATe yMHOKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIEHAa Ha MHOTOYIEH, MPUMEHATh (OpMyJbl KBaapaTa
CYMMBI M KBaJJpaTa pa3HOCTH




25 OcymiecTBIATh pa3inoKeHNe MHOTOWIEHOB Ha MHOYKHTEIHN C MOMOIIbIO BBIHECEHHS 3a CKOOKM OOIIEro MHOXKHUTEIS,
IPYNIIAPOBKH CIIaraeMbIX, IPUMEHEHUS (POPMYIT COKpAIIEHHOTO YMHOXKCHHS
26 HpI/IMeH;ETb npeoOpa30BaHUsl MHOTOWICHOB JUISl PEIICHHS PA3JIMYHbIX 337a4 U3 MaTEMAaTUKH, CMEXKHBIX ITPEIMETOB, U3
pEeaIbHOM MPAKTUKU
2.7 Vcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH [T0OKA3aTEJIIMU JIJIsl IPe0OpPa30BaHUs BbIPaKEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Pewats nuHEHBIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, NPUMEHsS INPAaBWIA MEPEX0Ja OT UCXOIHOIO YPaBHEHHUs K
paBHOCHIBHOMY eMy. IIpoBepsTSH, ABIIAETCS JIM YUCIIO KOPHEM YPaBHEHUS
3.2 [TpuMeHsATH rpaduyeckue METOIbl TP PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM
3.3 [TonGupath mpUMepbl ap YKCce, ABISIOIINUXCS PEIICHUEM JIMHEHHOIO YPaBHEHUS C IByMsl IEpEMEHHBIMU
34 Crtpouth B KOOPAMHATHOMN MJIOCKOCTU IpauK JIMHEHHOTO ypaBHEHHUS C AByMs IEPEMEHHBIMU; HOJIb3YyACh IpaduKoOM,
IPUBOJIUTH IPUMEPHI PELIEHHS YPAaBHEHHUS
3.5 Pemrate cuctemMbl IBYX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TpaduuecKu
36 CocraBiATh M pelwlaTh JMHEWHOE YpPAaBHEHUE WM CHUCTEMY JIIEHeﬁHHX YPaBHEHUN 110 YCJIOBHUIO 3a/ayH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJTYYEHHBIN pe3ysbTar
4 Koopaunats! u rpaduku. OyHKmm
41 N300paxkaTh Ha KOOpAMHATHOM NPSAMON TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATaM, JY4H, OTpE3KH,
UHTEPBAJIbl, 3a[IUCHIBATh YMCIOBBIE IPOMEXKYTKH HA AJITeOPAUYECKOM SI3bIKE
4.2 OtmeydaTs B KOOpAMHATHOM TNIOCKOCTH TOUYKH I10 3a/IaHHBIM KOOPINHATaM
4.3 Crpouts rpaduku nuHeiHbIX GyHKIMHA. CTpouTh rpaguk GyHKIUH Y = [X|
44 OnuceIBaTh C MOMOIIBIO GYHKINN U3BECTHBIE 3aBUCMOCTH MEKIY BETMUNHAMU: CKOPOCTh, BPEMs, PACCTOSHUE, 1IEHY,
KOJINYECTBO, CTOUMOCTbh, IPOU3BOAUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHune GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa
16 [Tonumatp rpaduueckuii crmocod mpeAcTaBlIeHUs W aHaIW3a HHGOpPMAlMM, HU3BIEKaTb M HHTEPIPETUPOBATH
uH(pOpMaLKIO U3 rpaUKOB pealIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon . "
HpoBEpsIeMOro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O
pesyIbTaTa 0011ero o0pa3oBaHus
1 Yucna v BIYMCIEHUS




Hcnonp30BaTh HadallbHBIE MNpEaACTAaBICHHUSA O MHOXKCECTBC ,HCfICTBPITGJ'IBHBIX YUCCI OJId CpaBHCHHs, OKPYIJICHUA H

11 BBIYUCIICHHUH, N300paXkaTh JEHCTBUTEIILHBIC YMCIIa TOYKAMH HA KOOPIUHATHOM MPSIMOM
[IpumensTh moOHATHE apU(METHYECKOTO KBAJPAaTHOTO KOPHS, HAXOAWTh KBaJpaTHbIC KOPHH, HCIONb3YS INpU
1.2 HE00XO0IMMOCTH KaJIbKYJISTOP, BHIIOIHSTH IPE0Opa30BaHUs BBIPAKEHUH, COJIEpKAIIUX KBaJJpaTHbIE KOPHU, UCIIOJIb3Ys
CBOMCTBA KOpHEH
13 Hcnonp30Bath 3anicH OONBIINX U MAJIBIX YHCENT C TIOMOIIBIO IECATHYHBIX Ipodei u cteneneit uncna 10
2 Anrebpanyeckue BhIpaXeHUs
21 [TprMeHATh NOHATHE CTENIEHH C LIEJIBIM II0KA3aTelIeM, BBINOIHATE IPe0Opa30BaHUs BBIPAKEHHH, COAEPIKAILNX CTEIEHN
C LEJIBIM [T0Ka3aTeNIeM
29 BbInoMHATE TOXAECTBEHHBIE IPeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHUN HA OCHOBE NPaBWJ JEWCTBUH Haj
MHOTI'OWJICHAMHU U alIre0pandyecKuMu JIpoosiMu
2.3 PackiiagpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH
24 HpI/IMeH;fTb npeoOpa30BaHus BIPAKEHUH Ul pelIeHUs pa3InYHbIX 33/1a4 U3 MaTeMaTUKH, CMEXHbBIX IPEJAMETOB, U3
peaabHON IPAKTUKH
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Pemars nUI/IHeﬁHHe, KBaJIpaTHbIE YPABHEHMsS U DPALMOHAIbHBIE YPAaBHEHHUS, CBOJAIIMECS K HHUM, CHCTEMBI JABYX
YPaBHEHUH C ABYMS IE€PEMEHHBIMU
[IpoBoauTh npocTeiiime uccaea0BaHus ypaBHEHNN U CUCTEM YPaBHEHUM, B TOM YHUCIIE€ C IPUMEHEHUEM IpaduyecKux
3.2 npejcTaBieHuit (YCTaHaBIMBaTh, UMEET JIM YPaBHEHHE WM CUCTEMA YpaBHEHUHN PELIeHHs], €CIIU UMEET, TO CKOJBbKO, 1
npouee)
33 [Iepexonuts oT CJ'IOBGCHS)f/'I (OopMyIIMPOBKH 33/1a4H K €€ anredpanyeckoil MOAEIu ¢ TOMOIIIbIO COCTBIICHHS yPaBHEHHS
WUJIU CUCTEMBI YPABHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4U MTOJIYYEHHBINH pe3yabTaT
IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [JIsl CPAaBHEHMS, OLEHKH, PEIIATh JIMHEWHbIC HEPABEHCTBA C OJHOU
3.4 NEPEMEHHON M MX CHCTEMBbI, J1aBaTh IpaUyeCcKyl0 WILIIOCTPALMIO MHOXECTBA PELICHUH HEpaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 DyHKIUU
41 [TonnMath U UCIOJIb30BaTh (QYHKIIMOHATIbHBIE MOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHHUS ), ONIPEIEISTh
3HaYeHHe (PYHKILUU 110 3HAUECHHUIO apTyMEHTa, ONPEAEIsTh CBOMCTBA PYHKIINU 1O e€ rpaduKy
4o Crpoutsb rpaduku 371eMeHTapHbIX (YHKINN BUIA:

y=K/X; y =X?, ¥y = X3, ¥ = |X|, OIUCBHIBaTh CBOMCTBA YNCIIOBOI (DYHKIUU 110 €€ rpauKy

9 KIIACC




Kon

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM OﬁpaSOBaTeHLHOﬁ nmporpaMmmbl OCHOBHOI'O

NMPoBePSIEMOro
pesyabTaTa 0o01ero oopazoBaHus
1 Yuciia ¥ BEIYUCIIEHUS
1.1 CpaBHHMBATH U yIOPSAI0YNBATH PAIMOHATIBHBIC U UPPAITHOHAIILHBIC YHCIIA
12 Beimonusate apudmernueckue ACUCTBUS C PANMOHAIBHBIMU YHCIAMH, COYETas YCTHHIE M MUCHMEHHBIC MPHUEMBI,
BBITIOJIHSITh BBIYUCIICHUS C HPPALMOHAILHBIMU YHCIIAMU
1.3 HaxonuTth 3Ha4eHMS CTETICHEH C IEJIBIMU TTOKa3aTeNIIMU ¥ KOPHEH, BRIYUCIIATh 3HAYCHUS YHCIIOBBIX BBIPAKEHUN
1.4 OKpyTJIATh JEHCTBUTEIBLHBIE YNCIIA, BBIMOIHATH IPUKUIKY PE3yJIbTaTa BEHIYMCICHHUH, OIICHKY YHMCIOBBIX BEIPAKCHUM
2 YpaBHEHHS 1 HEpABCHCTBA
21 PemaTh nuHeiiHbIe U KBaJpaTHBIE YPaBHEHUS, ypaBHEHUS, CBOSIINECS K HUM, IPOCTEHIINE TPOOHO-pAIlUOHATIEHBIC
ypaBHEHUS
29 Pemiate cucreMsl 1Byx JII/IHGI\/JI‘}'II)IX YpaBHEHHH C IByMsI IEPEMEHHBIMH M CUCTEMBI JBYX YpaBHEHUH, B KOTOPBHIX OJHO
ypaBHEHUE HE SIBISIETCS JTUHEHHBIM
23 Pemate TEiKCTOBI)IG 3a/1aud areOpanyeckuM CIocOoOOM C TMOMOIIBI0 COCTABIICHUS YPABHEHMS WJIM CHCTEMBI JBYX
YpaBHEHHUH C ABYMs IEPEMEHHBIMU
[IpoBoAMTH MpOCTEHIME WCCIEIOBAHMS YPAaBHEHHM W CHUCTEM YPaBHEHHM, B TOM 4YHCIIE C MPUMEHEHUEM
2.4 rpaguyYecKux NMpeIcTaBiIeHnu (HalpuMep, yCTaHABIIMBATh, UMEET JIU YPAaBHEHHE WM CUCTEMa YpPaBHEHUH PEIICHUS,
€CJIM UIMEET, TO CKOJIBKO)
25 PemaTs nuHeliHbIe HEpAaBEHCTBA, KBaIpaTHHIE HEPABEHCTBA, N300pakaTh pellieHNEe HEPABEHCTB Ha UM CIOBOM MPSIMOM,
3aMUCHIBATh PEIICHUE C TIOMOIIbI0 CUMBOJIOB
26 Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIONINE KBAJIpaTHOE HEPABEHCTRBO,
n300paxaTh pelIeHne CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSIMOM, 3alIMCBIBATh PEIIEHUE C TOMOIIHI0 CUMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH Pa3JIMYHBIX 3a/1a4
3 OyHKINN
Pacnio3naBate ¢GyHKIMM W3Y4eHHBIX BHUAOB. [lOKa3bpiBaTh CXEMAaTHYECKH PACIOJOKEHHE Ha KOOPAMHATHOU
3.1 wiockoctd TpadukoB ¢yHkimit Buma: Y=KX, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAUCHHI
KO2(PUITMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITUHN
39 [Toka3pIBaTh CXEMAaTUYECKH PACIIONIOKEHIE HA KOOPIMHATHON TUIOCKOCTH rpadukoB GyHKIni Buaa y = VX, Y = [X| 1
OTHCHIBATh CBOMCTBA (DYyHKIIUN
33 Ctpouth ¥ U300paxarh CXeMaTHUYECKHU I'paUKU KBagpaTUYHBIX (PYHKIIHHA, OMHCHIBATH CBOMCTBA KBaJIPAaTHUYHBIX
GbyHKIMA 110 uX rpadukam
34 Pacnio3naBate kBajpaTndHyro (QyHKIHIO TI0 (hOpMyIie, TPUBOAUTH MTPUMEPHI KBAIPATUIHBIX (PYHKIIUN U3 peaTbHOU

JKH3HU, (I)I/I3I/IKI/I, reoMeTprun



4 Apudmerndeckast U TeOMETpUIECKast MPOTPECCUU
4.1 Pacrnio3HaBaTh apu)METUIECKYIO M TEOMETPUIECKYIO IIPOTPECCHH MPH Pa3HBIX CrIoco0ax 33 aHus
49 BBINMONHATE BBIYUCICHUS C HCIIOIB30BaHUEM (POPMYIT N-TO YieHa apu(METHUECKOW U TE€OMETPUIECKON MPOTPECCHIA,
CYMMBI IICPBBIX N YJICHOB
4.3 M300pakaTh WIEHBI OCIECIOBATEIFHOCTA TOYKAMH HA KOOPIUHATHOM TUIOCKOCTH
44 Pemrate 3amaun, CBS3aHHBIC C YHCIOBBIMHU ITTOCIICAOBATEILHOCTSIME, B TOM YHCIIE 33/1a4l U3 PEaIbHOW JKU3HU (C
UCIIOJI30BAaHUEM KAJIBKYJISATOPA, IUPPOBBIX TEXHOJIOTHIN)

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYMCIECHUS
11 JlpoOu OOBIKHOBEHHBIE U JAECATUYHBIC, TIEPEXO OT OIHOW (HOPMBI 3amucH Ipoder k Apyroi. [ToHAsTHE panoHAIEHOTO
4KCila, 3aI1Ch, CPABHEHHE, YIIOPSIIOYMBAHUE PALIMOHAIBHBIX YUCEII
1.2 Apudmernueckue 1eHCTBHS C pallMOHAIBHBIMU YHCIaMu. Pelienue 3a1ay U3 peabHOM MPAKTUKU Ha YacTu, Ha ApoOHU
13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeNeM: OINpe/eeHre, Mpeodpa3oBaHne BBIPAXKEHUH HAa OCHOBE OIpPEENICHUs, 3alUCh
00JBIIMX YHCET
14 [IpoueHnTsl, 3aIHCD MPOLIEHTOB B BHJIE Ipobu 1 1pobU B BUJIE MPOLIEHTOB. TpH OCHOBHBIE 33]]a4ul HA MPOLIEHTHI, pEeIlICHUE
3a/1a4 U3 pealbHON IPAKTUKU
1.5 [TpuMeHeHne TPU3HAKOB JEIMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIIN HaTypaIbHBIX YUCEI
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPIIMOHATBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
2.1 [lepemenHble, UNCIOBOE 3HAUEHNE BBIPAXKEHHUSI C IEPEMEHHOM. JlomycTUMBbIE 3HaUEHUS TIEPEMEHHBIX
2.2 [IpencraBieHne 3aBUICUMOCTH MEXKy BETMUMHAMHU B BUJIe GopMyiibl. Beruucienus no gpopmynam
2.3 [TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUMN, TOXKIECTBEHHO PABHBIE BHIPAYKEHUS
2.4 CBolICTBa CTENEHU C HATYPAJIbHBIM ITIOKA3aTEIEM
2.5 Opnownenbl 1 MHOrowieHsl. CreneHp MHOrowieHa. CioskeHue, BBIMUTAHUE, YMHO)KEHHE MHOTOYJIEHOB
26 @opMyJIbl COKpaIEHHOTO YMHOKEHUS: KBaApaT CyMMBI M KBazpaT pasHocTu. Dopmyina pasHOCTH KBaapaToB. Paznoxkenue
MHOTOYJICHOB Ha MHOKUTENH
3 YpaBHeHUS




3.1 YpaBHeHUE, KOPEHb YPaBHEHUs, IPABUIIA TPE0Opa30BaHUs yPAaBHEHUS, PABHOCHWJIBHOCTh YPaBHEHUIN
3.2 JIuHeitHoe ypaBHEHHE ¢ OJJHOM MTEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO YPaBHEHUS, PEIICHHE IMHEHMHBIX YpaBHEHUH
3.3 CocraBneHue ypaBHEHUH 110 YCIIOBHIO 331a4l. Perenne TeKCTOBbIX 3aJjau ¢ MOMOILBIO YpaBHEHUH
3.4 JluneliHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMH U €T0 rpaduk
35 Cucrema JByX JIMHEHHBIX YpaBHEHHH C JBYMs NepeMEeHHBIMU. PelieHue cucteM ypaBHEHUH cIOcOOOM IOJCTaHOBKH.
ITpuMepsl pereHust TEKCTOBBIX 33Ja4 C IOMOIIbIO CUCTEM ypaBHEHUH
4 Koopaunate! u rpadpuku. yHKIun
4.1 Koopaunara ToYky Ha IPSIMOIA
4.2 YucnoBele NpoMexyTKU. PaccTosiHue MKy ABYMS TOUKaMU KOOPAMHATHOM MPsIMOM
4.3 [TpsmoyronbHas cucrema koopauHar, ocu OX u Oy. AGcuucca 1 OpAMHaTa TOYKH HA KOOPJMHATHON IJIOCKOCTH
4.4 [Tpumeps! rpadukos, 3aganHbIx Gopmynamu. YteHrne rpaduKOB pealbHBIX 3aBHCUMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas Gynkmus, e€ rpaduk. ['padux yHkmum y = [x|
4.7 ['paduueckoe pemieHre TMHENHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YpaBHEHUN
8 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 KBanpatuslii kopens u3 uncia. [lorstre 00 nppanmoHansHOM Yrcie. JlecsTuaHble TpuOIMKeHNs UPPaMOHATBHBIX YHCETT
19 CpoiicTBa apu(MeTHUeCKUX KBAJPATHBIX KOPHEH M WX TPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHHH U
BbIUUCIIEHUSIM. JleHCTBUTEIbHBIE YUCIIA
1.3 CreneHsb ¢ 11ebIM MOKa3aTeseM H e€ cBoiicTBa. CTaHAapTHAs 3alUCh YKCia
2 Anrebpanyeckue BbIpaKEeHUs
2.1 KBanpatHsiii TpEXuiieH, pa3inokeHne KBaIPAaTHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoit 1poou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIeJICHHE alreOpanyeckux Ipooeit
2.4 PanmonanbHble BeIpaykeHUsS M UX TIpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 KBanpatHoe ypaBHeHue, popmyra KopHe#l kBagpaTHOro ypaBHenus. Teopema Buera
3.2 Perienue ypaBHEHM, CBOJSAIIMXCS K IUHEWHBIM U KBaIPaTHBIM




3.3 [Ipocreiimme npoOHO-palMOHATIBLHBIC YPAaBHEHUS
34 I'padmueckas uHTEepmperanusi ypaBHEHMH C JBYyMsI TMEPEMEHHBIMH W CHCTEM JIMHEHHBIX YPaBHEHHH C JBYMs
nepeMeHHbIMH. [IprMepbl pereHus CuCTeM HEJIMHEHHBIX YPaBHEHUHN C IBYMs IEPEMEHHBIMH
3.5 Pemenrie TeKCTOBBIX 33729 aNredpandeckum crmocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeitHbpie HEPaBEHCTBA C OAHON EPEMEHHOMN
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OAHOU IMEPEMEHHON
4 OyHKIMH
4.1 [Tonsarue Gpynkiuu. O6IaCTh ONpeeNeHnss 1 MHOKECTBO 3HaueHUi GyHKImu. CriocoOsl 3axanus GyHKIUH
4.2 I'padux ¢pynkumu. UreHrne cBOMCTB GyHKINU 10 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
4.4 OyHKIUH, OTIMCHIBAIOIIHIE MPSIMYIO B 00PaTHYIO MPOIIOPIUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu
4.5 OyHkumu y =Xx7, y = X*
4.6 Oynkun y = X, Yy = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUH
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BIYUCTICHUS
1.1 ParmonanbHbIe uKciia, upparMoHAIbHbIC YHCIa, KOHEYHBIE U OECKOHEUHBIE AECATUYHBIE IpOo0r
19 MHOXecTBO JeMCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIE YHCIa Kak OECKOHEUHbIE AeCATUYHbIE ApoOH. B3auMHO o/HO3HAaYHOE
COOTBETCTBHE MKy MHOKECTBOM JICHCTBUTEIHHBIX YHCENT U KOOPIUHATHOW NpsiMoil. CpaBHEHHE AEHCTBUTEIHHBIX YHCET
1.3 Apudmerndeckue TeUCTBUS C JCUCTBUTEIHLHBIMH YHNCIAMHU
W3mepenust, npuOIMKeHuUs, OLIEHKU. Pa3Mepbl 00beKTOB OKPYKAFOIIEr0 MUPA, JITUTEITFHOCTH POIIECCOB B OKPYIKAIOIIEM MHUPE.
14 [TpubnnxEéHHOe 3HAUYEHUE BEJIWYMHBI, TOYHOCTb NpuOmKeHus. OxpyrieHue uucen. Ilpukuaka M oOIeHKa pe3ylbTaTOB
BBIYUCIICHHUH
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 VYpaBHeHHUsI ¢ OIHOH nepeMeHHON




2.2

JIuneitHoe ypaBHeHUE. PelieHue ypaBHEeHH, CBOIAIMXCSA K JTMHEHHBIM

2.3 KBagpatHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOAALIMXCS K KBAJAPaTHBIM
2.4 bukBagpaTHoe ypaBHeHue. [Ipumepsl pelieHust ypaBHEHUN TPEThEl U YETBEPTOM CTENEHEN pa3ioKEeHUEM Ha MHOKHUTEIN
2.5 Pemenue 1poOHO-palMOHANIBHBIX YpaBHEHHHA
2.6 Cucremsbl ypaBHEHU
2.7 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pemenne cucreM JByX JIMHEWHBIX YPABHEHHUM C IBYMS IIEPEMEHHBIMU
2.9 Pemrenne cucreM IByX YpaBHEHHM, OAHO U3 KOTOPBIX JIMHEHHOE, a IPYrOo€ — BTOPOU CTEIICHU
2.10 I'paduueckas HHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
211 Pemenre TekcTOBBIX 3a7a4 anreOpandecKuM CrocoooM
2.12 UwucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perienue TuHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON
2.14 Pemienue cuctem JMHEHHBIX HEPABEHCTB C OJIHOM NEpPEMEHHOMN
2.15 KBanparHbie HepaBeHCTBA
2.16 I'paduueckas MHTEpIIpeTaIUsl HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU
3 OyHKIIIU
3.1 KBanpatuunas ¢pynkuus, e€ rpaduk u ceoiictsa. [lapabona, KoopuHATHI BEPIIMHBI 1apadoJIbl, OCb CUMMETPUH MapadoJIbl
3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux coiicra
3.3 I'paduku Gpynkumii y=k/Xx, y = X° u ux coiicrsa
3.4 I'paduku pyHKUUMH , 1 UX CBOWCTBA
4 UYucnoBble OCIE10BATEIbHOCTH
41 Omnpenenenue 1 cocoObl 33aHNs YUCIIOBBIX MTOCTIEI0BATEIbHOCTEN. 3a/laHue MOCIIeI0BATEeIbHOCTH PEKYPPEHTHOM (hopMyIoit
u GhopMyIIoil N-To ueHa
4.2 Apudmernaeckas mporpeccusi. QopMyIbl N-To WwieHa apuPMETHIECKON POTPECCHH, CYMMBI IEPBBIX N YWICHOB
4.3 I'eomeTpuueckas nporpeccusi. @opmyibl N-ro 4ieHa TeOMETPUUYECKOM MPOrpeccuu, CyMMBI NEPBBIX N UJIEHOB
44 N3o06paxenue qneHVOB apupMeTHUECKOl 1 TeOMETPUUECKON MPOrpeccuii ToOUKaMi Ha KOOPAMHATHON TUIOCKOCTH. JInHEHHbIN 1
HKCHOHEHIMAJIBHBIN pOCT
4.5 Cno>xHbl€ MTPOLIEHTHI




IPOBEPAEMBIE HA OI'S 11O MATEMATHUKE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOECHHSI OCHOBHOI 00pa3oBaTeIbHOM
MpOrpaMmMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMHI: MHOKECTBO, IIOJMHOKECTBO, OIIEPALIMK HaJl MHOXKECTBAMU; YMEHHE OIIEPUPOBATH
HNOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, MK, NMPUMEHATh UX MpPU PEIICHUH 3a]a4; yMEHHE HCIOJIb30BaTh
rpadu4eckoe MpesCTaBIeHNEe MHOKECTB Ul OMMCAHUS PealIbHBIX MPOLIECCOB U SIBJIECHUH, NIPHU PELICHUH 3aJ1ad U3
JPYTUX y4EOHBIX IIPEIMETOB

YMeHHe onepupoBaTh IMOHATUSAMU: OIPEACIICHUE, aKCHMOMa, TEOpEMa, J0Ka3aTeIbCTBO; YMEHHME pPaclO3HABaTh
VCTUHHBIE U JIO)KHBIC BBICKA3bIBAHUS, IPUBOJAUTH IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUU

YMeHue onepupoBaTh MOHATUSMU: HATYpaJbHOE YHUCIO, MPOCTOE M COCTABHOE YUCIIO, AETUMOCTh HATYpPaJbHBIX
YHUCeI, MPU3HAKH JITTMMOCTH, 1I€JI0€ YHUCII0, MOJTYJIb YhCiia, OOBIKHOBEHHAS APOOK U IeCATUYHAs IpO0b, CTaHIapTHHIN
BUJl 4YMCJIa, PAlMOHAIBLHOE YHUCIO, UPPAIMOHAJIBHOE YHUCIIO, apu(METHUYEeCKUil KBaJIpaTHBI KOpPEHb; YMEHHE
BBITIOJIHSITH JICUCTBUS C YMCJIaMH, CPaBHUBATh W YMOPSAI0YMBATH YMCIIA, TIPEICTABIATh YMCIAa HA KOOPAMHATHOU
PSIMOM, OKPYTJISTh YUMCIIA; YMEHHE JIeNaTh MPUKUAKY U OLIEHKY pe3yJabTaTa BHIYHCICHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM IOKa3areneM, apu(MeTHUecKUil KBaJpaTHBI KOpEHb,
MHOTOYJIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HATypalbHON CTENEHH OOJIbLIE €IMHUIIBL;
YMEHHUE BBINOJHATH pacuéThl Mo (Gopmynam, MpeoOpa3oBaHUs LEJbIX, JPOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPAXEHHH C KOPHSIMHU, pa3JI0’KEHHUE MHOTOUJIEHA HA MHOKUTENH, B TOM YUCIIE C UCTIOIb30BaHNEM (OPMYJT pa3HOCTH
KBaJ[paTOB U KBaJjpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJJHOM NIEPEMEHHOM, YNCI0BOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOH; yMEHuEe pellaTh JIMHEWHbIE M KBaJpaTHbIE YpaBHEHHUS, IPOOHO-pallliOHalIbHbIE
YpaBHEHUS C OJHOM IEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX YPAaBHCHUH, JIMHEIHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pAI[MOHATIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM, B TOM YHCIIE NPHU PEIICHUU 337a4 U3
JpPYrUX MPEeIMETOB U IPAKTUYECKHUX 3a/ay; YMEHHE MCIOJIBb30BaTh KOOPAUHATHYIO IPSMYIO U KOOPAMHATHYIO
IUIOCKOCTh /7151 ©300pakeHusl pellieHuil YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, TpaduK QyHKINUU, HYIH QYHKUINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
POMEXYTKH BO3pacTaHusi, yObIBaHUs, HauOoOJIbIllee U HAWMEHbIEE 3HAUYEHUS (YHKUIUHU; YMEHUE ONEepHpOBATH



HNOHATHAMH: TpsAMas TNPONOPIHOHATBHOCTh, JHHEHHas (QyHKOWsA, KBajpaTudyHas (QyHKOUS, oOpaTHas
IPONOPLHUOHATIBHOCTD, Mapadoa, Tunep0oa; yMEHHE CTPOUTh rpaduku (yHKIMH, MCIONB30BaTh rpaduKu s
OIIpEJICTICHUS] CBOMCTB ITPOIIECCOB M 3aBUCHMOCTEH, IS pELIeHUs 3a1a4 U3 IPYTUX y4EOHBIX MPEIMETOB U peaIbHOM
KU3HHU; YMEHUE BBIPAXKaTh (POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMYMHAMHU

YMeHue onepupoBaTh MOHATHIMU: TIOCIEOBATEIBHOCTD, apupMeTHIecKas U TeOMETpUYecKast IPOrpeccun; yMeHHe
UCIIOJIb30BaTh CBOMCTBA [TOCIIE10BATEIbHOCTEN, (POPMYJIIBI CyMMBI M OOLIET0 YI€Ha IPH PELICHUH 3a/iay, B TOM YHCIIe
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U peaIbHON )KU3HU

YMeHue pemars 3a7jauy pa3HbIX TUIIOB (B TOM YMCJIE Ha IPOLEHTHI, 10JIM U YaCcTH, ABM)KEHUE, padoTy, LIEHY TOBApOB
U CTOMMOCTb IOKYIIOK M YCIIYT, HAJIOTH, 33Ja4d U3 OOJACTH YIpPaBJICHUs JIUYHBIMU U CEMEMHBIMU (PMHAHCAMM);
YMEHUE COCTaBJIATh BBIPAKCHMS, YPAaBHECHHs, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHMIO 3a/ayd, HCCIEI0BATH
HOJIy4EHHOE PeLIeHHE U OLIEHUBATh MPaBAONOJOOHOCTb MTOJIyYEHHbBIX PE3YJIbTaTOB

YMeHue omnepupoBaTh IMOHATUSMHU: (QUTYpa, TOYKA, OTPE3OK, MpsiMasi, JIyd, JIOMAaHAas, yroJ, MHOTOYTOJbHUK,
TPEYroJibHUK, PAaBHOOCIPECHHBI W PAaBHOCTOPOHHUH TPEYrOJbHUKH, IMPSIMOYTOJbHBIN TPEYTrOJIbHUK, MEIUaHa,
OMCCEeKTpHCa W BBICOTA TPEYTOJIbHHKA, UYETBIPEXYTOJNIBHHK, Mapaie]orpaMM, poMO, MPSMOYTOJIbHHK, KBajparT,
TpareIus; OKpy>KHOCTh, KPYT, KacaTelbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHUE PeliaTh 3a/1a4H,
B TOM 4YHCIIC U3 MOBCCIHEBHOHN JXM3HH, HA HAXOXXJCHHEC I€OMETPHUYCCKHX BEIMYMH C MPUMEHCHHEM HW3YYCHHBIX
CBOICTB Quryp u ¢pakroB

10

11

YMeHue omnepupoBaTh IOHATUSAMH: PABEHCTBO (UIYp, PaBEHCTBO TPEYroJbHUKOB; MapajuIeIbHOCTh U
NEPIEeHIUKYIIPHOCTh MPSAMBIX, YTOJI MEXAY MPSMBbIMU, MEPIEHIUKYISP, HAKJIOHHAS, MPOEKIUs, nogodue ¢uryp,
NOJO0HBIE TPEYrOJIbHUKH, CHUMMETpPHUS OTHOCHUTEIBHO TOYKM U TPSAMOW; yMEHHe paclo3HaBaThb pPaBEHCTBO,
CUMMETPHUIO U NTo1obue (uryp, napajijiesIbHOCTb U MEPHEHIUKYISIPHOCTD MPSIMBIX B OKPY’KaIOIIEM MUDE

YMeHue onepupoBaTh MOHATHIMU: ITTUHA, PACCTOSTHHUE, YToJI (BEJIMUMHA yTila, CHHYC U KOCHHYC YIJIa TPEYTOJIbHUKA),
TUIONIA/Ib; YMEHHUE OIEHUBATh pa3Mephl MPEIMETOB U 0OEKTOB B OKPYXKAIOIIEM MUPE; YMEHHE IPUMEHATH ()OPMYITBI
nepuMeTpa M IUIOMAIH MHOTOYTOJBHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIAQAM Kpyra, o0bema MNpsIMOYTOJIBHOTO
napajulesienuIie/la, yMEHUE IIPUMEHATh NPU3HAKA PAaBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroyibHUKa, Teopemy Iludaropa, TpUrOHOMETPUUECKHUE COOTHOIICHHUS ISl BBIYMCICHUS JIMH, PACCTOSHHM,
i nehE?

12

13

YMmeHue u300paxars MiIocKkue (Urypbl ¥ MX KOMOMHAIIUM, MPOCTPAHCTBEHHbIE (UIYpHl OT PYKH, C MOMOIIBIO
YepTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB 110 TEKCTOBOMY MJIM CUMBOJIbHOMY OIHMCAHUIO

YMeHue onepupoBarh MOHATHUSMHU: MPSMOYTOJIbHAs CHUCTEMa KOOPAMWHAT; KOOPJAWHAThI TOYKH, BEKTOp, CymMMma
BEKTOPOB, IPOU3BEJICHUE BEKTOPA HA YUCIIO, CKAIIIPHOE TPOU3BEIECHNE BEKTOPOB; YMEHHUE UCII0JIb30BaTh BEKTOPHI U



14

15

16

KOOpJMHATHI JJIs PEACTaBICHUS JaHHBIX U PEILICHUS 3a/1a4, B TOM YKCJIe U3 IPYTUX YUeOHBIX TPEIMETOB U PEaTbHOM
KU3HU

YMeHue onepupoBaTh MOHATUSMH: CTOJIOMKOBBIE W KPYTrOBBIE TUArpaMMBbl, TaOJHUIbI, cperHee apu(MeTHUecKoe,
Me/naHa, HauOoJblllee 1 HAMMEHbIIee 3HaYEeHUs, Pa3Max YMCIOBOI0 HAbOpa; yMEHHE U3BJIEKaTh, UHTEPIIPETUPOBATh
U MpeoOpa3oBbIBaTh MH(OPMAIIMIO, MPEACTABICHHYIO B TAOMUIAX M HA JUarpaMMax, OTPaXKarollyio CBOICTBa M
XapaKTEPUCTUKHU PEAIBHBIX NPOLIECCOB U SIBJICHUN; YMEHUE PACIIO3HABATh U3MEHUYMBBIC BEIIMYMHBI B OKPYXKAIOIIEM
MUpe

YMeHue onepupoBarh IOHATUSMU: CIy4YallHBIA ONBIT (CIy4allHBIA SKCIIEPUMEHT), SJIEMEHTApHOE COOBITHE
(97eMeHTapHBI MCXOJ) CIIy4allHOI'O OIIbITa, CIy4daiHOe COOBITHE, BEPOSATHOCTh COOBITHSA; YMEHUE HaXOAWUTh
BEPOSTHOCTH CIIyYailHBIX COOBITHI B OIBITaX C PAaBHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU COOBITUSMH; YMEHHUE PEIIaTh
3aJ]ayd METOJIOM OpPIraHM30BaHHOIO Inepedopa U C UCHOJIb30BaHHMEM IpaBWJIa YMHOXKEHMS; YMEHHUE OLICHUBATh
BEPOATHOCTH PEAIbHBIX COOBITUM U SBJICHUM, NMOHUMAaTh POJIb NMPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpYXAOIlleM MUPE U B )KU3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBbIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIINX YKCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX

YMeHue BbIOMpaTh MOAXOSAIIMN U3YyYEHHBIH METOM JJIs pelIeHus 3a/1auM, IPUBOJUTh IPUMEPbl MaTeMaTHYECKHX
3aKOHOMEPHOCTEN B IPUPOAE U KU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MaTEMaTUKU B MCKYCCTBE, OIHUCHIBATH
OTJIEJIbHBIE BBIIAIOIIUECS PE3YNbTAThI, IOJIYYEHHBIE B XO/I€ PAa3BUTUSI MAaTEMATUKHU KaK HayKH, IPUBOJUTD IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUU




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/IeP:KAHUS
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEIl
1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TPOLIEHTHI, OECKOHEYHBIE IEPHOANYECKHIE APOOH
13 Parmonanbueie uncia. ApupMeTHuecKue onepayy ¢ palioHAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YUCia. ApH(PMETHUYECKHUE ONIEPALIUH C JeHCTBUTEIbHBIMU YUCIAMU
1.5 [TpubnnxEHHbBIE BEIUMCIICHUS, TPABUIIA OKPYTJICHHSI, IPUKU/IKA U OLICHKA Pe3yJIbTaTa BbIUMCIEHUI
2 AnreOpandyecKkue BbIpaKCHUS
2.1 bykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )
2.2 CreneHns ¢ nenbM nokasareseM. CTeneHb ¢ paluoHalIbHBIM NT0Ka3aTeneM. CBONCTBA CTENEHU
2.3 MHorousneHsl
2.4 Anrebpaunyeckas 1po0b
2.5 Apudmernueckuii KOpeHb HATYpaJIbHOH cTeneHH. J{eHCcTBHs ¢ apupMETHIECKUMH KOPHSIMHU HATypaJIbHOW CTETIEHU
3 YpaBHEHUS 1 HEPAaBEHCTBA
3.1 Lenble u 1poOHO-panioHaNbHbIEe ypaBHEHHUS. CUCTEMBI M1 COBOKYITHOCTH YpaBHEHUI
3.2 Lenbie u 1poOHO-paIoHAIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 Pemienune TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIEJOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyueckas nmporpeccu. @opmyiia CI0KHBIX POLIEHTOB
5 OyHKIMH
Oynk1us, crnocoOs! 3axanus GpyHkuuu. ['paduk Gyaxnun. OO6nacTs onpeneneHns U MHOXKECTBO 3HaueHUi ¢pynkunu. Hymu
5.1. dbyakuun. [IpomMexxyTKku 3HAKOMOCTOSIHCTBA. [IpOMe)yTKH MOHOTOHHOCTH (PYHKITMU. MaKCUMyMbl I MHHHUMYMBI () YHKITHH.
HauOosnpiiee n HauMeHbllee 3HaYeHHE (PYHKIIUU HAa TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH




I'eomeTrpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOTOyTOTbHUKH
7.4 OKpY>XHOCTh U KPYT
7.5 W3mepenue reoMeTpu4ecKux BEIUUYUH
7.6 BekTops! Ha MJIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosecTBa
8.5 I'padmr
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