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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJJHUM U3 OMOPHBIX KypCOB OCHOBHOI'O 00111ero 00pa3oBaHMs: OHa
o0ecnieunBaeT H3Y4EHHME JPYIMX MJUCLMIUIMH, KaK €CTECTBEHHO-HAyYyHOTO, TaK MU
IYMaHUTApHOT'O IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO I IPOJOJKEHHSI 00pa30BaHUs U B
IOBCETHEBHOM kM3HU. Pa3zButne y 0OOy4YaroIIMXCS HAy4YHBIX MPEACTABICHUN O
IPOUCXOXKJIEHUU M CYIIHOCTH ajreOpandeckux aOcTpakuui, crnoco0e OTpakeHus
MaTeMaTUYECKOl HayKOH SBIEHMH W TPOIECCOB B IPHUPOJAE U OOIIECTBE, pPOJIHU
MaTEMaTUYECKOTO MOJICIMPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHNUIO HAYYHOTO MHUPOBO33PEHUS M KAueCTB MBIIUICHUS, HEOOXOIUMBIX IJIs
ajlanTanuu B coBpeMeHHOM IuppoBoM oOmiectBe. M3ydeHue anreOpbl oOecrieurnBaeT
pa3BUTHE yMEHHs HaOII0JaTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUA W BBIBOABL, (QOpMyIHpoBaTh yTBepxkAceHUs. (OCBOEHHE Kypca anredOpbl
00€ecreynBaeT pPa3BUTUE JIOTHUECKOTO MBIIIEHUS OOY4YaloIIUXCA: OHH HUCHOJIB3YIOT
JIENyKTUBHbIE W WHAYKTUBHBIE pacCyXKIEHHUs, 0000IIeHnEe M KOHKPETU3ALHUIO,
abctparupoBaHue u aHanoruto. OOyueHue anreOpe NpPeanojaraeT 3HAYUTENIbHBIN
00BEM CaMOCTOATEIbHON JAEATEIbHOCTH OO0YyYaroUIMXCcs, MOITOMY CaMOCTOSATEIbHOE
pelIeHne 3a/1a4 SBJSETCS pealn3aueil 1esTeNbHOCTHOrO MIPUHIIUIIA O0yUEHHUS.

B crpykrype mporpamMmbl ydeOHOro Kypca «AnreOpa» Ajii OCHOBHOTO OOIIEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Uucna u  BBIYMCHEHUS», «AnreOpandeckue BbIPDOXKECHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas U3 3TUX COAEp:KaTeIbHO-METOJINYECKUX JIMHUN
pa3BUBAETCs Ha MPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJEWUCTBYS C JIPYTUMU
ero JuHUSAMU. B xozme wu3ydeHus ydeOHOro Kypca OOydYaromMMCS HPUXOAUTCS
JIOTUYECKH PACCYXJaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN fA3BIK. B cBs3M ¢
ATUM B IIPOrpamMmy y4eOHOro Kypca «Airedpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTUKH,
MIPE/CTABICHHBIE BO BCEX OCHOBHBIX paszfeiax MaTeMaTUYecKoro oOpa3oBaHUS U
CHOCOOCTBYIOLIHE OBJIAJICHUIO 00y4aroIuMuCs OCHOB YHUBEPCAIBHOIO
MaTeMaTHuecKoro s3pika. CoaepxKaTelbHOM U CTPYKTYPHOM OCOOEHHOCTBIO yueOHOIro
Kypca «Anredpay SBIsSETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanue NUHUM «Yucna U BBIYMCICHUS CIY>KUT OCHOBOW JJIsi JaJbHEUIETro
U3Y4YEeHHUS MAaTEMaTUK{, CHOCOOCTBYET PAa3BUTHIO y OOy4aroUmmxcs JOTHYECKOro
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS II0JIb30BAThCSl QJITOPUTMAMH, a TaKxke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JI MOBCEAHEBHOM KU3HH.
Pa3BuTre MOHATHS O YHMCIE HA YPOBHE OCHOBHOrO OOIEro oOpa3oBaHUs CBS3aHO C
palMOHAIBHBIMUA U HUPPALIMOHATBHBIMU YHUCIAMH, (OPMUPOBAHUEM MPEACTABICHUN O
JNEUCTBUTEILHOM 4YHCJe. 3aBepIICHHE OCBOCHHUS UWCIOBOM JIMHUU OTHECEHO K
cpeaHeMy oOl1eMy 00pa3oBaHMUIO.

Conepxanve IBYX ajlreOpandeckux JTUHUM — «AnreOpanyeckue BBIpaXEHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOyHArOIIUXCS
MaTEeMaTHUYeCKOro anmnapara, HEOOXOAMMOTO JJisi pelleHus 3a7ad MaTeMaTHKH,
CMEXHBIX NPEIMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHMsl y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX



BBIpOKECHHUA. Asnrebpa JIEeMOHCTPUPYET 3HAYCHHUE MATEMaTHUKH Kak sI3bIKa [
MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIe, OMUCAHUs MPOILIECCOB U SIBICHUN PEeasbHOrO
mupa. B 3amaum  o0yueHuss anreOpe BXOAIT TakKe JdalibHEWIee pa3BUTHUE
AITOPUTMHYECKOTO MBIIIJICHUSI, HEOOXOAUMOT0, B YaCTHOCTH, JUJIsi OCBOCHHS Kypca
uH(GOPMATUKHU, U OBJIaJICHHE HAaBbIKAMM JIEAYKTUBHBIX paccyxkiaeHui. [IpeodpasoBanue
CUMBOJIBHBIX (OpPM CIIOCOOCTBYET pa3BUTHUIO BOOOpa)xKeHUs, CIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanne GyHKIIMOHATHHO-TPAPUISCKON JUHUU HAIEJIEHO Ha TIOJyYeHUE
OOyJaronMMUCs 3HaHUA O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTHUYEeCKOW MOMACIH IS
OMHCAHUS W HCCIEAOBaHHUS pPa3HOOOPA3HBIX TPOIECCOB W SIBICHUN B MPUPOJE U
obmiectBe. M3yuenne marepuasna ciocoOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS YMEHHS
MCITOJIh30BaTh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckue, BHOCUT BKJIa B (GOPMUPOBAHKE TIPEICTABICHUN O POJIH
MaTEeMAaTUKHU B Pa3BUTUU IIUBUIIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3ydaeTcsi yueOHBIM Kypc «Amredpay,
KOTOpPBI BKJIIOYAET CJEAYIOIIMEe OCHOBHBIE pasfeibl cojepxkanus: «Yuciaa u
BBIYMCIICHUS», «ANTeOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yyebHoro xkypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 136
vacoB (4 yaca B Hezeno), B 8 kiaacce — 126 wyacos (1,2,4 yeTBepTH - 4 Yaca B HeJEN0, 3
YeTBEPTh - 3 daca B Hexelo), B 9 kinacce — 119 gaca (1,2 yeTBepTH 4 yaca B HEIEIIO,
3,4 yeTBepTH 3 Yaca B HEJICHIO).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Hpo6u 0OBIKHOBEHHBIE U JIECATUYHBIC, MTEPEX0]] OT OJAHON (HOPMBI 3amucH JIpolder K
npyroii. IloHATHE palnMOHAIBHOIO YHCIA, 3alKCh, CPABHEHUE, YIIOPSAOYUBAHUE
palMOHANBHBIX 4KCell. ApudMeTHuecKkre ACHCTBUS C palMOHAIBHBIMH YHCIAMHU.
Pemenue 3a1ay u3 peaibHON MPAKTUKU HA YacTH, HA APOOH.

CreneHb ¢ HaTypaJIbHBIM TOKa3aTesieM: OlpeesieHue, Npeodpa3oBaHue BhIpaKEHUN
HA OCHOBE OIIpPENETCHHs, 3aluCh OONBIINX yucend. [IpoleHThl, 3amuch MPOILIEHTOB B
BU/JIE IpoOU U IpoOU B BUE MPOLIEHTOB. TpH OCHOBHBIE 33J]a4l HA TIPOLIECHTHI, pEIICHHUE
3a/1a4 U3 PEATbHOU MPAKTUKHU.

IIpruMmeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHWE HA MHOYKHUTENIH HATYpPaJbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPIIMOHATIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IIEpEeMEHHOW. JlomycTuMmsble
3Ha4YeHus nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXAY BEIWYMHAMHU B BUJIEC
¢dopmyibl. Boeruncnenuss no ¢opmynaMm. IlpeobpazoBanue OyKBEHHBIX BBbIPaXECHHIH,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MpaBUjia MpeoOpa3oBaHUsl CyMM U IPOU3BEICHUM,
IpaBUJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJOOHBIX ClIaracMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowrensl W MHorouwieHbl. CreneHp MHOrowieHa. ClioKeHWE, BBIYNTAHMUE,
YMHOXXE€HHE MHOTOWICHOB. POPMYJIBI COKPAIEHHOTO YMHOXKEHUSA: KBaJIpaT CyMMBbI U
kBagpaT paszHocth. DopMyna pa3HOCTH KBaAparoB. PasiiokeHHE MHOTIOYJIEHOB HA
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb ypaBHEHMs, MpaBWiIa  NpeoOpa3oBaHUs  ypaBHEHWS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIuHeHOE ypaBHEHHUE C OJHOM IEPEMEHHOU, YUCIIO KOPHEU JINHEMHOTO YPABHEHUS,
pelieHne JMHEMHBIX ypaBHEHUW. (COCTaBIE€HHE YpPABHEHHUM IO YCIOBHIO 3aJayH.
Pemenune TekCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHUH.

JIluneliHOe ypaBHEHHME C JBYMs IepeMeHHbIMU M ero rpadpuk. Cucrema JByX
JUHENHBIX YpaBHEHUHN C IBYMs IEpPEMEHHBIMH. PerieHne cucteM ypaBHEHUN CIIocoOOM
IIOZICTAaHOBKU. [[puMepsI pelenns TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.
DyHKUNH

Koopaunara Toukn Ha npsMoi. YHCIIOBBIE TPOMEXKYTKU. PaccTosHrEe MeXy ABYMs
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OxuOy. Abciucca U opauHaTa TOYKH Ha
KOOpJIMHATHOM TUIockocTH. Ilpumepsl rpadukoB, 3amaHHbIX Gopmynamu. YreHue
rpadukoB peanbHbix 3aBucuMocTell. [lonsatue Qynkiuu. I'paduk ¢pynxuuu. CoiicTBa
byukuuid. Jluneinas ¢yakuus, e€ rpaduk. I'paduk dynkumn y = |X|. ['padudeckoe
pELICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUM.



8 KIIACC

AJireOpandecKkue BbIPAKEHUS

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl W MHorouieHbl. CreneHp MHorowieHa. Clio)K€HUE, BBIUYWTAHHUE,
YMHOXEHUE MHOTO4YJIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOXEHUS: KBagpaT CyMMbI U
KBagpar pazHoctu. Popmyna pazHOCTH KBaapaToB. Pa3nokeHMEe MHOTOWIEHOB Ha
MHOKHUTEIIH.

KBagpatHb1il TpEXWIEH, pa3ioKEeHUE KBAAPATHOTO TPEXUWIEHA HA MHOXKHUTEIH.

Anrebpanyeckasi 1po6s. OCHOBHOE CBOMCTBO anreOpanueckoi apoou. CroxeHwue,
BBIYMTAHUE, YMHOXKCHHE, JeJeHne anreOpamdeckux apoOeil. ParmoHanbHbIC
BBIPOKEHHSI M UX TIPeoOpa3oBaHueE.

Yuciia u BbIYMCTICHUS

KBanpathsiii kopeHb u3 uucna. [lonstue o0 uppauroHaibHOM yucie. JlecsTuuHbIe
NpUOJIMKEHUST HppalMOHAIbHBIX uucen. CBolcTBa apudMETUYECKUX KBaJIPATHBIX
KOpPHEW M UX IMPUMEHEHHUE K NPeoOpa30BaHUIO YNCIOBBIX BBIPAKEHUM Y BHIYUCICHUSIM.
JleCTBUTENIBHBIC YHCIIA.

Crenenb ¢ LenpIM nokasaresieM U e€ cpoiictBa. CTaHAapTHAs 3allUMCh YHUCIIA.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popMmyiia KOpHEN KBaipaTHOTO ypaBHeHus1. Teopema Buera.
Pemenue ypaBHeHUM, CBOAAIIMXCS K JMHEHHBIM M KBaApaTHbIM. [Ipocreiine n1poOHO-
paluMoOHaIbHbIE YPABHEHUSI.

I'paduueckas uHTEpHpeTanuss ypaBHEHHM C JABYMs IEPEMEHHBIMHM U CHUCTEM
JVHEWHBIX YpPaBHEHUM C JBYMs IiepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IByMs I€PEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoooM.

HucnoBble HepaBeHCTBA W MX CBoMcTBAa. HepaBeHCTBO € OAHOM IEpPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHETHbIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKUUH

[Tonsitue ¢ynknuu. OOMACTh ONpENeNeHUs U MHOXXECTBO 3HAYCHHHA (DYHKIIUH.
CriocoObl 3a1anus QPyHKITUH.

I'padux pynkimu. Urenue cBoitctB ¢pyHkmu no e€ rpaduxy. [Ipumepsr rpadukos
(GyHKLHIA, OTpa)KaIOIIKUX peAIbHBIE MPOLECCHI.

@DYHKIMHU, ONUCHIBAIOUIUE MPSAMYI0 U OOpPaTHYIO IMPOMOPLMOHAIBHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukmun Y = X2, y = X5, y = VX, y=|X|. [paduueckoe pemenue ypaBHeHH7iA
Y CUCTEM YpPaBHEHMU.

9 KJIACC
Yucya 1 BbIYUCIEHUSA

PammonanpHbie YHWCla, HWpPpANUOHANBHBICE 4YHCIA, KOHCUHBIE M OCCKOHEYHBIC
JIeCATHYHBIC JpoOn. MHOXKECTBO JCHCTBUTEIBHBIX YUCEN, ICHCTBUTEIBHBIC UHCIIa KaK



OecKOHEUYHbIE JecATUYHBbIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JICHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSIMOM.

CpaBHEHME  JCUCTBUTENBHBIX  YHCEIl, apumeTnueckue NENCTBUSA C
NENCTBUTEIIbHBIMU YHCIIAMU.

Pa3mepbl 00BEKTOB OKpY’KaIOLIEro MUPA, JUIUTEIBHOCTh IPOLECCOB B OKPYKAIOIIEM
MUDE.

[TpuOnmx€HHOE 3HAUEHNUE BEIMYMHBI, TOYHOCTh MpUOIMKeHUs. OKpyTJeHUE Ynce.
IIpukuaka u OEHKA PE3yIbTaTOB BBIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JInneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemieHne ypaBHEHWH, CBOJSAIIMXCS K KBaJApaTHBIM.
bukBaaparHoe ypaBHeHue. l[Ipumepsl pelieHuss ypaBHEHHHW TPETBEU W YETBEPTOU
CTETIEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenne napoOHO-panMOHanNbHBIX ypaBHEHUM. PemieHne TEKCTOBBIX — 3ajad
anredpanyeckiuM METO/I0M.

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemienue cuctem AByX JIMHEWHBIX
YPaBHEHHUI C JBYyMs IIEpEMEHHBIMMU. PernieHue cucrem IByX ypaBHEHMM, OJHO U3
KOTOpBIX JIMHEIHOe, a Jpyroe — BTOpoHM creneHu. ['paduueckas MHTEpHpeTarys
CUCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 aare0panyeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nmuHEMHBIX HEPABEHCTB C OJTHOW NEPEMEHHOU. PellieHne cucTeM JTMHEHHBIX
HEpaBEHCTB ¢ oAHOW mnepemeHHoil. KBagpartHsle HepaBeHcTBa. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKIUU

KBanpatuunas gynkuus, e€ rpadux u cpoiictBa. [Tapadona, KoopIUHATHI BEPIIUHbI
napaboJIbl, 0Ch CHMMETPHUH MapaOOIIbI.

Ipadukn dyskmmii: y = kx, y = kx + b,y = kix, y = x%, y = Vx, y = [x| , u ux
CBONCTBA.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccun

IloHsATME  YMCIIOBOM  IOCJIENOBAaTEIBHOCTH.  3aJaHH€  IOCJIEI0BAaTEIbHOCTH
peKyppeHTHO# dhopmyoii u Gpopmysoit N-ro uieHa.

Apudmernueckas U reomeTpuyeckas mnporpeccud. Dopmynbl  N-ro  yjeHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbl EPBHIX NUJICHOB.

N300paxkeHne 4ieHOB apu(pMETUUECKON U T€OMETPUUECKON MPOTrPecCUil TOUKaMHU Ha
KOOPJIMHATHOW TUIOCKOCTH. JIMHEWHBII M SKCIOHEHUHATbHBIA POCT. CIOXKHBIE
ITPOLIEHTHI.



INJTIAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMUbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI MPOrpaMMbl y4eOHOTO Kypca «Asredpay
XapaKTepU3yrTCA:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IOPOSIBIECHUEM HMHTEpPEca K MPOUUIOMY W HACTOSIIEMY POCCHMCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JTIOCTHXKEHUSM POCCUMCKHMX MAaTEMaTUKOB U POCCUUCKOU
MaTE€MaTUYECKOM IIKOJIbI, K MCHOJB30BAaHUIO 3THX JOCTHKEHUN B APYrMX HayKax M
MPUKIATHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TIpaKJaHWHA M pealHn3aluu €ro mpas,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (DYHKIMOHHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBICHMH, MpOUEAyp Tpa)KJaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OSTHYECKUX NpoOJieM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKH, OCO3HAHUEM BaXKHOCTU MOPAIBHO-
ATUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTUBHOE Y4YacCTHE B PEIICHUHU MPAKTHUYECKUX 3a/1a4 MaTEMATUYECKOM
HaIpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTUYECKOro O00pa3oBaHUs Ha
MNPOTSDKEHUH BCEH KU3HM JJI1  YCHEIIHOW MNpo(eCcCUOHANbHOW JI€ATEIbHOCTH U
pa3BUTHEM HEOOXOJUMMBIX yMEHUH, OCO3HAHHBIM BBIOOPDOM H  MOCTPOECHUEM
WHJUBUAYAJILHOU TPaeKTOpUU OOpa30BaHUS W JKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX
MHTEPECOB U 0OIIECTBEHHBIX NOTPEOHOCTEM;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETHUYECKOMY BOCIPUATHIO MATEMATHYECKHUX
O00OBEKTOB, 3aJay, pEIICHUM, PACCYXKJICHHUI, YMEHUIO BUJETh MaTEMAaTHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHMSA

OpHUEHTAlMEN B JIEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABIICHUIA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJIOBEKa, MPUPOAbl M OOLIECTBa,
MOHUMAHUEM MAaTeMaTHYEeCKON HAyKH Kak cephl YETOBEUECKOU JESITEIBHOCTH, STANOB
e€ pa3BUTUSL W 3HAYUMOCTH IS PA3BUTUSL IUBWIM3ALUHU, OBJAJECHUEM SI3bIKOM
MaTeMaTUKd W MaTeMaTH4YeCKOM KyJIbTYypOll Kak CpeICTBOM IIO3HAHUS MHPA,
OBJIAJICHUEM MPOCTEUIINMH HABBIKAMU UCCIIEI0BATEILCKON JEATENbHOCTH;

6) ¢usuyeckoe BocnuTaHME, (OPMHMPOBAHHE KYJbBTYPbI 310POBb H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

TOTOBHOCTBHIO NMPUMEHSTh MaTEMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbs,
BEJICHUS 3I0pOBOro 00pa3a >XKU3HU (370pOBOE MUTAHUE, COATIAHCHUPOBAHHBIN PEXUM
3aHATHH W OTAbIXa, pEryjsipHas (Qu3nyeckas aKTHUBHOCTH), CPOPMUPOBAHHOCTHIO
HaBbIKa pediekcun, MpU3HAaHNUEM CBOETO TMpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYyroro
YEJIOBEKa,;



7) 3K0JIOrHYeCcKOoe BOCIIUTAHUE:

OpUEHTaIlMeld Ha TMPUMEHEHHE MAaTeMaTHYECKUX 3HAHWN I pelieHus 3aj1ad B
00JIaCTH COXPAHHOCTH OKPYIKAIOIIEH Cpelibl, TUIAHUPOBAHUS MOCTYIKOB W OIICHKH HX
BO3MOXKHBIX TIOCJIEACTBUU ISl OKPYXKAIOIIEH Cpelbl, OCO3HaHHWEM TIJI00abHOTO
XapakTepa SKOJOTHUECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTauus K M3MEHSIIOIUMCS YCJIOBUSIM CONUAJBLHOM M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIIOBHSX HEOIPEISIEHHOCTH, MOBBIIMICHUIO YPOBHSI
CBOEH KOMIICTEHTHOCTH qcpe3 MPAKTHUUCCKYHO ACATCIIBHOCTb, B TOM YHCIIC YMCHHC
YUHUTBCS Y APYTUX JIOAEH, TpUOOpETaTh B COBMECTHOM AESATEIBHOCTH HOBBIE 3HAHUA,
HaBbIKHM U KOMIICTCHIWH U3 OIIbITA APYT'HUX;

HEO0OXOUMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHUI, B TOM 4ucie (HOPMYyINpPOBAThH
nacu, IOHATHA, THIIOTC3bI 00 06’BCKTaX H SBJICHUAX, B TOM HYHCJIC PAaHCC HCHU3BCCTHBIX,
OCO3HaBAaTh z[e(bI/IL[HTLI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO0, BOCIHPUHUMATh CTPECCOBYIO
CUTyaIlMI0 KaK BBI3OB, TPEOYIOMMI KOHTPMEp, KOPPEKTUPOBATH NPHUHUMAECMbIC
pemieHus W AcHCTBHA, (OPMYJIMpOBaTh W OIGHUBAaTh PHUCKH U  TOCJEIACTBUS,
hopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

Bba3oBble JJornyeckue aeiicTBUA:

e BBIIBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHUUYECKUX
O00OBEKTOB, TOHSATUM, OTHOIICHUN MEXKIY MOHATUAMH, (POPMYJIUPOBATH OINpEACICHUS
MOHATUM, YCTaHABIWBATH CYIIECTBEHHBIH MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS s
000011IeHHS U CPABHEHM I, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

e BOCHPUHUMATH, dbopmyIupoBaTh u peoOpa3oBbIBATH CYXKJICHUSI:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

e BBIIBJISATh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEYHS B
(dakTax, MaHHBIX, HAONIOACHHUSIX U YTBEPXKICHUSIX, Npenjaratb KpPUTEpUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

e JIe7IaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUI 110 aHAJIOTHH;

e pazduparh JA0OKa3aTeIIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUU (MpsMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEIILHO HECJIOKHBIC JI0Ka3aTeIbCTBa
MaTeMaTU4eCcKuX (paKTOB, BBICTPAaMBATh APTyYMEHTAIMIO, TPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOUpATH CIOCOO perieHrs yueOHOU 3a/1aun (CpaBHUBATh HECKOJILKO BapUAHTOB
pelieHus, BIOUpaTh HauboJee MOAXOIAIUN C YIYETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KpUTEPHUEB).

ba3zoBble ucciaenoBarebCKue 1eMCTBUA:

e HCHOJIb30BaTh BOMNPOCHl KaK MCCIEAOBATEIbCKUI HWHCTPYMEHT TO3HAHMS,
(bopMyIHUPOBaThH BOMPOCH, (PUKCHUPYIONINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEIILHO



yCTaHaBIMBaTh UCKOMOE U JaHHOE, (hOPMUPOBATh THIOTE3Y, APIYMEHTHUPOBATH CBOIO
MO3UIMI0, MHEHHUE;

e TMPOBOJUTH IO  CAMOCTOSITEJIBHO  COCTABICHHOMY  IUIaHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIbIIOE  HCCIEAOBAaHME IO  YCTAaHOBIEHHUIO  OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CaMOCTOSITENIbHO (HOpPMYJIUpPOBaTh OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM
POBEIEHHOI0 HAOJIOJEHUS, UCCIEAOBAaHMS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbhTaTOB, BHIBOJOB M 000OIIECHNUI;

e IIPOTHO3UMPOBATh BO3MOXXKHOE pa3BUTHE MPOLECCa, a TAKXKE BbIABUIAThH
MPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ muHpopmanueii:

e BBUIBIATH HEJOCTaTOYHOCTH M  M30BITOYHOCTH HH(OpPMALWU, JAHHBIX,
HEO0OXOAMMBIX IS PELICHMS 3aa4uH;

e BBIOMpaTh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATH U  HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMUHBIX BUIOB U (YOPM IIpEICTaBICHMUS;

e BbIOMpaTh (popmy mpencTaBieHus MHGOPMALUMU M WIUIIOCTPUPOBATH PELIAEMble
3aJlauM CXeMaMH, JuarpaMmmamMu, HHOHM rpauKkoil 1 uX KOMOUHALMAMY,

e OLIEHUBATh HAJEKHOCTh UH(POPMALIMU TIO KPUTEPHUSIM, MIPEATIOKEHHBIM YUUTEIEM
WK c(hpOpMyITHMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHA:

e BOCHPUHUMATh U (HOPMYJIUPOBATH CYXJCHHS B COOTBETCTBUU C YCIOBUAMH U
LEeIsIMU OOILEHNs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS 3a/auyd, KOMMEHTHUPOBAThH
ITOJyYEHHBIA PE3yJIbTaT;

e B X0zI€ OOCYXIEHHUs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYKIAa€MOHl TEMBI,
poOJIeMBbl, pelIaeMon 3a/layu, BBICKA3bIBATh WJIE€W, HAIIEJICHHbIE HA MOUCK pELICHUS,
CONOCTABIISATh CBOM CYXICHUS C CYXACHUSAMU JIpYTUX YYacCTHUKOB JUaIora,
OoOHapy>XUBaTh Pa3IMUME U CXOACTBO IMO3UIIMMI, B KOPPEKTHOU GopMe HopMyTupoBaTh
Pa3HOIJIACHS], CBOU BO3PAKEHUS;

e IPEACTABIATH PE3YyJbTaThl PELICHUS 3a1ayd, 3KCIIEPUMEHTA, HCCIIEIOBaHUsA,
NPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMarT BBICTYIUIEHUS C Y4Y€TOM 3ajad
Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

e TIIOHMMAaTh M MHCHOJB30BATh IMPEUMYIIECTBA KOMAHIHOW M WHIWBHIYAIbHON
paboOTHI P pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1a4;

e TMPUHUMATh LEIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATH OPraHU3aIUIo
COBMECTHOI padOThI, pacipenensaTb BUAbl padoT, TOrOBapuBaThCs, 00CYKIATh MPOLECC
U pe3yabTaT paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTFOJICH;

e y4YacTBOBaTh B TIPYMNIOBBIX (popmax paboThl (0OCYXKIeHUs, OOMEH MHEHUSIMH,
MO3TOBBI€ HITYPMbI U JIPYTUE), BBINOIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH
CBOM JEHCTBHA C APYTMMH WIEHAMH KOMaH[Ibl, OLIEHHMBATh KA4€CTBO CBOETO BKJaJa B
OOUIH MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YHACTHUKAMH B3aUMOICHCTBUSI.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusamnus:

e  CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a1a4yu (UJIM €ro 4acTh),
BBIOMpATh CMOcO0 pemieHusT ¢ Y4ETOM MMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHTHI PEUICHUN C y4ETOM
HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII HHTE/JIEKT:

e BIAJETh CIOCO0AMH CaMOMPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ynbrara
pelIeHrs MaTeMaTUIeCKOM 3a/1auu;

e TMPEIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IMPHU PEUICHUU 3aJayH,
BHOCUTh KOPPEKTHBBI B JICITEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HANJACHHBIX
OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBaTh COOTBETCTBUE pe3yJibTaTa MACATEIbHOCTU TOCTABICHHON IENIu U
YCIIOBUSM, OOBSICHATh NMPUYUHBI JOCTHIKCHUSI WM HEIOCTHKEHUS II€JIM, HAXOJIUTh
OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 7 kjacce oOy4aroIIUNCA MOJYYUT CIEAYIOLIUE MPEIMETHBIC
pE3yNbTaTHL:

Yucaa 1 BBIYUCTCHUSA

BrlinonHsTh, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apUPMETHIECKUE ICUCTBUS C
pPalMOHAIBHBIMH YHCIIAMH.

HaxonuTth 3Hau€HUs YHMCIIOBBIX BBIPAKEHH, TPUMEHATH pa3HOOOpa3HbIE CIIOCOOBI U
MPUEMBI BBIYMCIICHUS 3HAYEHUM APOOHBIX BBIPAKEHUN, COIEPIKALTUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoauTe OT oOAHOM (OpMBI 3amMcH YHcesl K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyTJIsITh ynca.

BpInonHATh NPUKKAJKY YW OLEHKY pe3yJjbTaTa BBIYMCICHHWM, OLEHKY 3HA4YEHUU
YUCJIOBBIX BBIPAKECHUI. BBINOTHATH HEUCTBHUS CO CTENEHSIMU C HaTypaJbHBIMU
MOKa3aTeIAMHU.

[TpuMeHsTh PU3HAKH IETMMOCTH, PA3JIOKEHNE HA MHOKHUTEIHN HATYPaJIbHbBIX YHCEIL.

Pemats nmpakTUKO-OPUEHTUPOBAHHBIE 33Jla4d, CBSI3aHHBIE C OTHOILIECHUEM BEJIWUYUH,
MPOMOPIMOHAIBHOCTBI0  BEJIMYMH, TMPOLIEHTAMH, WHTEPIPETUPOBATH PE3YJIbTAThI
pelIeHns 3a1a4 C Y4ETOM OTPAHUYECHUN, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00OBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBarh anredpanyeckyrd TEPMUHOJIOTHI0 M CHUMBOJIMKY, NPUMEHSTh €€ B
MpolIecce OCBOEHUSI yueOHOro MaTepHala.

Haxomuth 3HayeHuss OyKBEHHBIX BBIPAKEHMM TIpU  3aJaHHBIX 3HAYCHHSX
MIEPEMEHHBIX.



BoimonusaTe mpeoOpa3oBaHUs LEJIOTO0 BBIPAXEHUS B MHOTOWIEH MNPUBEACHUEM
NOJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINIONHATE YMHOXKEHUE OJHOWIEHA HA MHOIOYIEH M MHOTOWIEHA Ha MHOIOYJIEH,
IPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3yIoKEHUE MHOTOWIEHOB HA MHOXKUTEIIN C IIOMOILBIO BEIHECEHUS 32
CKOOKM OOILIero MHOXHTENS, TIPYNIUPOBKH CJIaraéMblX, HPUMEHEHUS (HopMyIl
COKPAILEHHOI'O YMHOKEHHSI.

[IpumensTh mpeoOpa3oBaHUs MHOTOUYJICHOB [UIsl PELICHMS Pa3IUYHBIX 33734 U3
MAaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C  HATYpPAJbHBIMHA  ITOKA3aTEISIMH  JUIS
peoOpa30BaHUsI BEIPAKCHUH.

YpaBHeHNs U HEPaBeHCTBA

Pemars nuHelHbIE ypaBHEHHUS ¢ OJHOM NEPEMEHHOM, IPUMEHSS IIPaBUIIa MEpexoaa
OT HMCXOJHOIO YPaBHEHHsI K PaBHOCWIBHOMY €My. lIpoBepsATbh, SBISIETCS JM YHUCIIO
KOPHEM YpPaBHEHHSI.

[TpumensTh rpaduueckre METObl P PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath npuMepsl Map 4UCEN, SBIAIOMINXCS PEUICHUEM JIMHEHHOTO YpaBHEHHUS C
JIBYMS IEPEMEHHBIMU.

CrpouTh B KOOPJIMHATHOW IJIOCKOCTH TpaduK JIUHEHHOrO ypaBHEHHUS C JBYMS
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUS.

Pemate cucteMbl IByX JIMHEWHBIX YPABHEHUH C IByMs MEPEMEHHBIMHU, B TOM YHCIIE
rpauuecku.

CocTaBisaTh M pelaTh JUHENHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHUU 110
YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d
ITOJTyYEHHBIA PE3yJIbTaT.

DOYyHKIUU

N3ob0paxkath Ha KOOPAMHATHOM NIPSAMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alUCBhIBATh YHUCIIOBBIC IMPOMEXYTKH Ha
anre0pandeckoMm si3bIKe.

OrMeuaTh B KOOPJAMHATHOMN IUIOCKOCTH TOYKH I10 3a/IaHHBIM KOOpPJIWHATaM, CTPOUTH
rpaduku TuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKIUU Y = [X|.

OnucelBaTh C MOMOUIbIO (PYHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMHU:
CKOpOCTb, BpEMS, PaCCTOSHME, LIEHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpadguyeckuii cnocod mpeacTaBlIeHUs U aHAIM3a UHPOPMALIMH, U3BJIEKATh
M HMHTEpPHpETUpOBaTh UHGMOpPMANUI0O U3 TrpadUKOB pEAIbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

K koHiy oOydenust B 8 kjacce oOydaroImMiiCs MOMYUYUT CIEAYIOIIME MPEAMETHBIC
pEe3yJIbTaTHhI:

Yucuaa 1 BbIYUCICHUSA

Hcrnonbs30BaTh HavaabHbIE MPEACTABICHUS O MHOYKECTBE I€UCTBUTENIBHBIX YACEI JJIS
CpPaBHEHHUS, OKPYTJICHUS U BbIUMCICHUN, H300pakaTh JAEUCTBUTENIbHBIE YUCIIA TOUKAMU
Ha KOOPJAMHATHOU MPSIMOM.



[IpumMeHATh TOHATHE apU(PMETHIECKOTO KBAIPATHOTO KOPHS, HAXOJUTh KBaJIpaTHBIC
KOPHH, HMCHOJIb3YSd NpHU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJIHATH MPeoOpa3OBaHUS
BBIPKEHUM, COIEpKAIINX KBAJPATHBIE KOPHH, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3anvcu OOJIBIIMX U MaJIbIX YHCE ¢ TOMOUIBIO AECATUYHBIX ApOoOeH U
creneHen yncia 10.

AJireOpandecKue BbIPaKeHUSA

[IpuMeHATh MOHSATHE CTENEHU C LIEJBIM MMOKA3aTeJIeM, BBINOJIHATh MPeoOpa3oBaHus
BBIPAXKEHU, COZEPKAIINX CTETIEHU C L[ETBIM MTOKa3aTEeIEM.

BBITTOMHATE  TOXKIECTBEHHBIE MPEOOpa30BaHUS PANMOHAIBHBIX BBIPAKCHHN Ha
OCHOBE MIPaBUJI JEUCTBUI HAJ] MHOTOYWIECHAMHU U aJIreOpandecKUMM APOOSIMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTe mnpeoOpa3oBaHUs BBIPAXKEHUW IS PEIICHUS Pa3JUYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHbIE ypaBHEHUS U pallMOHAIbHBIC YypaBHEHUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOaUTH TpOCTEHIINE UCCIAEAOBAHUS YPABHEHUW W CHUCTEM YPAaBHEHUH, B TOM
qyyciie ¢ NpUMEHEHHEM Tpaduyueckux MpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIU
ypaBHEHHUE WM CUCTEMA YPABHEHUHN PEILICHUS, €CITH UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTh OT cioBecHOM (POPMYIHUPOBKU 3a7auu K €€ anreOpandeckor MOJACNU C
MTOMOIIBI0 COCTABJICHUSI YPABHEHUSI WJIM CUCTEMbl YPaBHEHUMN, MHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJ1auy MOJTYyYECHHbBIA Pe3ysIbTar.

[IpuMeHsATH CBOWCTBA YMCIIOBBIX HEPABEHCTB [IJIi CPaBHEHMS, OLICHKH, pelIaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh TI'paPUUECKYIO
WJUTIOCTPALIMIO MHOXECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumaTe ¥ WCMONB30BaTh (YHKIUOHAIBHBIC TIOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OINpPEACNATh 3HauyeHWe (YHKIMU 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 10 €€ rpadukKy.

Ctpouts rpaduku dJieMeHTapHBIX (YHKIIUA BUA:

y = kix, y = X2,y = x3,y = x|, y = VX, OIIICBIBATH CBOMCTBA YHCIOBOH (DYHKIHH 1O
e€ rpaduxy.

K koHniry oOydenust B 9 kjacce oO0ydarOmMACs MOTYYUT CICAYIOIINE MPEIMETHBIC
pe3yJbTaTHhI:

Yuciia u BIYUCTIEHUS

CpaBHUBaTh U yNOPAI0YMBATH PAIIMOHAJIBHBIC U UPPAllMOHAILHbBIE YUCIIa.

Beimonuare apudmernyeckue OEUCTBUS C PalMOHAIBHBIMM YHCIAMH, COYeTast
YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIMOJHITh BBIUYMCICHUS C HPPALMOHAIBHBIMU
YU CJIAMU.

Haxonute 3HayYeHHs1 CTeneHeW C LENbIMU IMOKAa3aTeIssMU U KOPHEW, BBIYUCIATH
3HAYEHUSI YUCTIOBBIX BBIPAKECHMUIA.

OKpyIJIsITh 1€MCTBUTENBHBIC YHCIIA, BBIOIHITh NPUKUKY pe3yJibTaTa BHIUUCICHHI,
OIIEHKY YUCJIOBBIX BBIPAYXKEHUM.



YpaBHeHHs U HEPABEHCTBA

Pemate nuHEHHBIE M KBaJApaTHbIE YPAaBHEHUs, YPaBHEHMS, CBOIAIIMECS K HHM,
npocTeiime ApoOHO-palMOHAIbHbIE YPABHEHUS.

Pemate cucreMsl IByX JIMHEMHBIX YPAaBHEHHH C JBYMS IEPEMEHHBIMU U CHCTEMBI
JIByX YPaBHEHUH, B KOTOPBIX OAHO YPaBHEHHUE HE SIBISCTCS JIMHEHHBIM.

Pemarp TexcToBble 3a7aun aireOpandyeckuM CIOCOOOM C MOMOUIbIO COCTaBJICHHUS
YPaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.

IIpoBoauTh IpOCTEHIINE MCCIEAOBAHUS YPAaBHEHUM W CUCTEM YPaBHEHUH, B TOM
qyclie ¢ MpPUMEHEHHEeM TpaduiecKuX NpeCTaBICHUN (yCTaHABIUBATh, HMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHeliHbIE HEPaBEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA, M300pa)kaTh PEIICHUE
HEPaBEHCTB HA YUCJIOBOW MPSIMOi1, 3alIUCHIBATh PELIEHUE C TOMOLIBIO CHMBOJIOB.

Pemate cucTteMbl JHMHENMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIME
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PEILIEHHWE CUCTEMbl HEPABEHCTB HA UYHCIOBOM
IIPSAMOM, 3aIIUCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Hcrnons30BaTh HEPABEHCTBA MIPU PELICHUH Pa3IUYHbIX 337a4.

DOyHKUUHA

PacnioznaBate  (QyHKIMM  U3ydeHHbIX BHUJOB. [lokas3bpiBaTh  cXeMaTHYECKU
pacrooKeHue Ha KOOPAWHATHOW TIOCKOCTH TpadukoB pyHkimid Buga: y = KX,

y=ka+b y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = ||, B 3aBucumoctu ot
3HAYECHUU KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth W wu300paxkaTb CXEMaTHYECKHM TpapuKd KBAJAPATUUHBIX (DYHKIIMIA,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUHI MO UX IpaduKam.

Pacno3naBaTe kBaApaThuyHyro (QyHKOUIO 10 (opMmysae, OPUBOAUTH MPUMEPHI
KBaJApPaTUYHBIX (DYHKLUMI U3 peaibHOM )XKU3HU, (PUZHKHU, TEOMETPHH.

YucsioBble MOCTEA0BATEIbHOCTH U MIPOTPecCcH

Pacno3naBaTh apu(pMETHUECKYyl0O U TE€OMETPUYECKYIO MPOTPECCHH TMpPU Pa3HbIX
crnoco0ax 3aaHusl.

BBINOMHATE BBIUKCICHUSI C UCIIOJIb30BaHUEM (DOPMYIT N-TO WieHa apupMeTUIECKOi 1
r€OMETPUYECKON MPOTrPECCUi, CYMMBI IIEPBBIX N YWICHOB.

N306paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3amaum, CBs3aHHBIE C YHMCIIOBBIMH IIOCIIEOBATEIBHOCTSAMH, B TOM YHCIE
3aJaud M3 peaJibHOM JKM3HM (C HCIIOJNb30BAaHMEM KaJbKyJsTOpa, LU(MPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N Koan4gecTBo 4acoB DJIeKTPOHHbBIE
w/n B HaumeHoBaHue pa3/iesioB M TeM MPOrPaMMBbI B KouTpoabHubie (undposbie)
cero padoTbI o0pa3oBaTe/ibHbIE PeCYpPChI
1 JlukBunamus yaeOHbIX 1eUITUTOB 32 Kypc 6 34 5
Kjacca

2 Yucia 1 BeryucieHus. PanimonansHbIe Ynucia 22 2 h tt;gfgizzggiu%?ﬁ%%

3 AnreOpandecKkue BoIpaKCHUS 40 3 h tt;gfgigzggiu%?ﬁ%go
bubnuoreka IIOK

4 YPaBHCHWS 1 HEPABEHCTBA 20 1 https://m.edsoo.rulf:Yf415b90
bubnuoreka IIOK

5 Koopaunats! u rpapuku. OyHkunu 14 1 https://m.e dsoo.ruI;[7f 115b90
bu6mmorexa [IOK

6 Torroperue 1 obobmerne 6 1 https://m.edsoo.ru/7f415b90

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10


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

KosauyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3je/ioB U TeM Kounrpoabubie (undposbie)
n/n NpOrpamMmbl Bcero padoThI o0pa3oBaTe/bHbIE PeCypChl
1 JluxBumanus yaeOHbIX AeuunTos 3a 7 24 2
KJ1acc
2 AnreGpanyeckue BbIpaxeHHsI. 18 1 bubnmoreka [JOK
AnrebGpanueckas ApooOb https://m.edsoo.ru/7f417af8
3 q bubmnoreka IIOK
ncia v BeauciaeHus. KBaapaTtHele KOpHU 15 2 https://m.edsoo.ru/7f417af8
4 Uucna u BeruucieHus. CTeneHs ¢ UeIbiM 7 bu6mmoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 16 1 bubnmnoreka HOK
yYpaBHEHUS https://m.edsoo.ru/7f417af8
6 AnreOpanyecKueB bIpaxeHHs. 5 bubnmnoreka HOK
KBanpatHblii TpExuiieH https://m.edsoo.ru/7f417af8
v VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 12 1 bubnmnorexka HOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
8 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 htt[fsl'/}?gpézgg?ﬂ??ﬁ?aﬁ
bubnmnoreka [JOK
9 PyHKUEH. OCHOBHEIC NOHATHA S https://m.edsoo.ruL/I7f417af8
bubnmnoreka [JOK
10 PynKupn. THCIOBHIC GyHKIH 6 https://m.edsoo.ruL/I7f417af8
bubnmnorexka HOK
11 TosTopenne u 06odmenne 6 1 https://m.edsoo.ru]717f417af8
OBILIEE KOJIMYECTBO YACOB I10 196 9
I[TPOTPAMME



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 KVIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHnuepasieioB u duekTpoHHbIE (LU (pPOBHIE)
n/n TEeMIIPOrPaMMBbI Bcero Kontponubre o0pa3oBaTejibHbIEPECYPCHI
padoThI
1 JIukBumanus yaeOHbIX JEPHUIIUTOB 17 2
2 Yucna u BeluncieHus. JlelicTBUTEIbLHbBIC 9 bubmuorexa [JOK
qyucia https://m.edso0o.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnoreka [HOK
OJHOU EPEMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [HOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnnoreka IIOK
5 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
6 PyHKimn 16 . https://m.edso00.ru/7f419d08
bubmuorexa [JOK
7 YUCII0BBIE MTOCIEN0BATEIBHOCTH 15 1 https://m.edso0.ru/7f419d08
3 [ToBTOpenue, o6odIIEHKE, 18 1 bubnuoreka [IOK
cucTeMaTu3alusI3HaHui https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 119 8

I[TPOT'PAMME



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
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KIIACC
Koxn .
1IpoBepsieMOro HpOBepHeMbe NpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
1 Hucna u BBIYUCICHUS
11 VBLIHOJIHHTL, coyeras YCTHbI€ M INHUCbMEHHbIE NPHEMBI, apudmeTHueckue
JEMCTBUS C pallMOHAIbHBIMU YHCIaAMU
HaxonuTe 3Ha4YeHHs YHUCIOBBIX BBIPAKCHHH, MPUMEHATH Pa3HOOOpa3HbIE
1.2 COCOOBI U IPUEMBI BBIYUCIICHUS 3HAUEHUH APOOHBIX BBIPAKEHUM, COEpKALIUX
OOBIKHOBEHHBIE U ACCATUYHBIC IPOOH
[lepexoauth OT OMHON (OPMBI 3aMMCH YHCENT K Apyroi (mpeoOpa3oBHIBATH
1.3 NECSITUYHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YJaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO APOOb)
1.4 CpaBHUBaTh U YHOPSJOYMBATh PAllMOHAJIbHbIE YUCIIA
1.5 OxpyrisTh yucia
BBINONHATE NPUKKUIIKY U OLICHKY pe3y/bTaTa BbIUMCIEHUH, OLIEHKY 3HAYCHHUN
1.6 YHCJIOBBIX BbIPAKEHUH. BBINOMHATH EHCTBUS CO CTENEHSIMH C HaTypalbHBIMU
noKa3aTess MU
17 [TpuMeHATh NPU3HAKHU AETUMOCTH, PA3JIOKEHHE HA MHOXKUTENIN HATYPaJIbHbBIX
quce
Pemarb npakTUKO-OpUEHTUPOBAHHBIE 3a/1aY, CBSI3aHHBIE C OTHOILEHUEM
18 BEJIMYHUH, NPONOPUHOHANLHOCTEIO BENMMH, NPOLEHTAMH, HHTEPIPETHPOBATH
pe3yJIbTaThl pelieHus 3a7ad ¢ Y4ETOM OrpaHUYEHUN, CBA3aHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonb30Bath are0pandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€
B IIpOLIECCE OCBOEHMS Y4eOHOT0o MaTrepuasia
29 HaxonuTte 3HadeHHss OYKBEHHBIX BBIPXEHHUH IpPH 33JaHHBIX 3HAYEHUSX
MIEPEMEHHBIX
23 BoinonHATe mpeoOpa3oBaHus LEJI0r0 BHIPAKEHUSI B MHOTOUJIEH IIPUBEIEHUEM
' N0JIOOHBIX CIaraeMbIX, PaCKpbITHEM CKOOOK
24 BbINONHATE yMHOKEHME OJHOWIEHA HAa MHOIOWIEH M MHOrOYJIeHa Ha
' MHOTOYJIEH, TPUMEHATH POPMYJIbI KBaipaTa CyMMBI U KBaJlpaTa pa3HOCTH
OcCyiecTBIATh Pa3ioKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C TOMOILBIO
2.5 BBIHECEHHMS] 3a CKOOKM OOIIEero MHOXHTENs, TPYNIUPOBKU CllaraeMbIX,
MIpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS
26 [IpumensTh mpeobpazoBaHUsi MHOTOWIEHOB AILSL PElICHNs PAsTHHBIX 327184
13 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKH
27 Hcnonp30BaTh CBOMCTBAa CTENEHEH C HATypaJbHBIMU I10Ka3aTElsIMU  JUIS
npeoOpa3oBaHMs BRIPAKEHUN
3 YpaBHEHMsI U HEPABEHCTBA
Pemrate nuHEHHBIE ypaBHEHHMS C OJHOW IIEPEMEHHOM, IIPUMEHSAS IIpaBUIIa
3.1 nepexosia OT HCXOJHOTO YypaBHEHUS K paBHOCHIBHOMY emy. IIpoBepsrs,
SBJIAETCS JIM YUCIIO KOPHEM YpaBHEHUS
32 [TpumMeHsATH TpaduuecKkue METOAbI IPU PEIIEHUH JIUHEHHBIX YPaBHEHUH U UX

CUCTEM




[lonOupars mpuMepsl Map 4YHCEN, SBISIOMIMUXCS pEHICHUEM JIMHEWHOTO

3.3 YPaBHEHUS C ABYMsI [IEPEMEHHBIMU
CTpouTh B KOOPAWHATHOH IJIOCKOCTH I'padUK JIMHEHHOTO YpaBHEHUS C IBYMS
3.4 IIEPEMEHHBIMM;  MOJb3YsChb TIpaUMKOM, MPUBOIUTH IPUMEPbl  PELICHMS
ypaBHEHUS
35 Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHUU C IBYMs IIEPEMEHHBIMH, B TOM

yrciie rpadpuiecKu

CocTaBiATh M pelars JUMHEHHOE YPABHEHHWE WJIM CHCTEMY JIMHEHHBIX
3.6 YpPaBHEHUN 10 YCIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJY4YCHHBIN pe3ybTar

4 Koopaunatse! u rpaduku. OyHKIUN

N300pakaTh Ha KOOPJMHATHON MPSIMOI TOUKH, COOTBETCTBYIOIIUE 33JaHHBIM
4.1 KOOp/AMHATaM, JIy4d, OTPE3KH, MHTEPBaJIbl, 3alMChIBATh YUCIOBbIE IPOMEKYTKH
Ha anreOpanvecKkoM sI3bIKe
4.2 OTMeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIMHATAM
4.3 Ctpouts rpaduku uHeHHbIX GyHKIuid. CTpouts rpaduk GyHKINM Y = [X|
OnwuceBaTh € MOMOIIBI0 (YHKIMHA WM3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMsl, PacCTOSIHME, LeHY, KOJINYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI
4.5 HaxoauTe 3HaueHmne QyHKIMH 1O 3HAYECHUIO e€ apryMeHTa
[TonumaTp rpaduueckuil cnoco® NpeacTaBIEHUS W aHaNIM3a MH(pOpMaIuH,
4.6 W3BJIEKAaTh ¥ HMHTEPIPETUPOBATh HWHPOPMALMUI0 U3 TpaHUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEM

8 KUIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
pokep 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHusl
pe3yJbTara
1 Yucna ¥ BEIUUCIECHUS

Hcnonp30BaTh HayallbHbIE NPEACTABIECHUS O MHOMKECTBE ACHCTBUTEIBHBIX
11 yucen  JUIsl  CpaBHEHMs, OKPYIJIEHMS U BBIUMCIECHUH, H300pakaTh
JEMCTBUTEIBHBIE YUCIIA TOUKAMU HAa KOOPIAWHATHOW MPSIMOU

HpI/IMeH}ITB IIOHATHUC apI/I(I)MCTI/ILICCKOFO KBaApPAaTHOI'O KOPHSA, HAXOAUTb
KBaApPaTHLBIC KOPHH, UCIIOJIB3Yys IPU HCO6XO}II/IMOCTI/I KaJIBKYJISITOP, BBIIIOJHATH

12 npeoOpa3oBaHusl BBIPAKCHUHN, COJCPKALIMX KBaJIpaTHbIC KOPHH, HCHOJIb3Ys
CBOWCTBa KOpPHEH
13 Hcnonp3oBare 3amucyu OONBIINX M MajbIX YHCEN C IIOMOIIBIO ACCATUYHBIX
npobeii u creneneii yncna 10
2 Anrebpanyeckue BbIpaKEHUS
21 HpI/IMeHHTB IIOHSTUC CTCIICHU C ICJIbIM IIOKa3aTciieM, BBITIOJIHATH
peoOpa3oBaHus BBIPAKEHHIA, COACPIKAIIMX CTEIICHH C IIeJTbIM MIOKa3aTeeM
99 BBINONHATE TOXKIECTBEHHBIC MPEOOPA30BaHKS PAIIMOHATHLHBIX BRIPAKCHUHN Ha
OCHOBE MPaBUJI IEUCTBUN HAJ MHOTOWIEHAMU U aNreOpanyecKuMu JpoosiMu
2.3 PacknanpiBaTe KBagpaTHbIA TPEXUIIEH HA MHOKHUTEIN
24 [IpumensTh TpeoOpa3oBaHus BhIpAKEHUN ZULsl PETICHHS PAsITIHBIX 33121 13
MaTeMaTHKH, CMEKHBIX TIPEJMETOB, U3 PEATbHOM MPAKTHKH
3 YpaBHEHUS U HEPABEHCTBA
31 Pemrate nuHelHbIE, KBaJIpaTHbIE YpPaBHEHUsS M PALMOHAIBHBIE YpPaBHEHMS,

CBOAANINECCA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU




[IpoBoauTh MpOCTEHIIINE UCCIEAOBAaHUS YPABHEHUN U CUCTEM ypaBHEHHI, B
TOM 4YHCIE C NPUMEHEHHEM TpaHuuecKuX MpeaCcCTaBIeHUN (yCTaHAaBIUBATh,

3.2 MMeeT JId ypaBHEHHWE WJIM CHCTEMa YpaBHEHUW pEIIeHUs, €ClId HMEET, TO
CKOJIbKO, U TIPOYEe)
[Tepexomuth OT clIOBEeCHOW (GOPMYIHPOBKH 3aJa4u K €€ anreOpanmyecKoit
33 MOJIETIM C TIOMOIIBIO COCTaBJICHHUS YpPaBHEHUS WIH CHCTEMBbI ypaBHeHHP'I:
WHTEPIPETUPOBAT B COOTBETCTBHM C KOHTEKCTOM 3a/lauyd  IOJYYEHHBIN
pe3ynbTar
[IpuMeHsTh CBOMCTBAa YHCIOBBIX HEPABEHCTB [UIsl CpPaBHEHHS, OICHKH,
34 pelaTh JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CUCTEMBI, 1aBaTh
' rpadUyecKyr0 WLTIOCTPAIIMI0 MHOXKECTBA pEUICHUII HEepaBEHCTBA, CHCTEMBbI
HEPaBEHCTB
4 OyHKIUU
[ToHnMarhe ¥ MCMONB30BaTh (YHKIIMOHAIBHBIC TMOHSATUS U S3BIK (TEPMUHBI,
4.1 CUMBOJIMYECKUE 00O03HAUCHUs1), ONMPECNITh 3HaUeHUE (YHKIMHU 10 3HAYCHHIO
apryMeHTa, ONpeessiTh CBOMCTBA (DYHKIMH 110 e€ rpaduKy
Ctpouts rpaduku 31eMEeHTapHBIX PYHKINN BUA:
4.2 y =k/x; y=KIX , y =X?, ¥ = X3, ¥y = [X|, onHCBIBaTh CBOWCTBA YHUCIOBON
¢bynkuuu 1o e€ rpaduky
9 KIIACC
Kon o
HpoBepsIeMoro HpOBepﬂeMbe npeaMeTHbIE pe3yJabTaTbl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Hucna u BIYUCICHUS
11 CpaBHUBaTh U YIOPSAI0YMBATH PAllMOHAIBHBIE U HPPALlMOHAJIbHBIE YHCIIa
Breimonasate  apudmerndeckue JEUCTBUS € PAIllMOHAIBHBIMUA — YHCIIAMU,
1.2 coueras YCTHbIE UM T[HCbMEHHBbIE TMPUEMBI, BBIIOJHATh BBIUUCIEHUSA C
HUPPAMOHATIEHBIMU YU CIIAMH
13 Haxonuth 3HaueHusi CTeNneHel cC LENBIMA  MOKA3ATeNAMU 1 KOpHEH,
BBIYUCIISITH 3HAYEHU ST YUCIIOBBIX BBIPAXKEHUN
14 OprrJ'IS[}“I) JEHCTBUTENLHBIE 4YHUCIIA, BBINONHATG NPUKHIKY pe3y/IbTaTa
BBIYMCIICHH, OLIEHKY YHCIIOBBIX BBIPAXKEHUMN
2 VYpaBHEHUs 1 HEpAaBEHCTBA
21 Pemate nuHeliHbIE W KBaJpaTHBIE ypaBHEHWS, YPAaBHEHMS, CBOJSIIMECS K
HUM, TIPOCTEHIINE TPOOHO-pAIlMOHATBHBIC YPaBHEHUS
29 Pemate cucrtemsl ABYX JIMHENHBIX YPAaBHEHHH C JBYMs [IEPEMEHHEIMI |
CUCTEMBI JIByX YPAaBHEHHI, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS JTUHEHHBIM
23 Pemarp TekcTOBBIE 3adaud anreOpanmuecKuM Snoco60M C IOMOIIBIO
COCTABJICHHS YPABHEHHUS WJIH CUCTEMBI JIBYX YPaBHEHUN C ABYMS TIEPEMEHHBIMHU
[IpoBoauTh mpocTeline UcCaeA0BaHUS YPABHEHUN U CUCTEM ypaBHEHUH, B
24 TOM 4YHCJIE€ C TpPUMEHEHHEeM TrpaduIecKux npeHCTaBne}P/Iﬁ (manpumep,
yCTaHaBJIMBaTh, UMEET JIM YPAaBHEHHUE WJIM CUCTEMa YpaBHEHUMN pEIICHUSs, €Cln
HMMEET, TO CKOJIBKO)
Pemate nuHEliHBIE HEpaBEHCTBa, KBaJApPAaTHBICE HEPABEHCTBA, H300pakaTh
2.5 pelieHrue HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIUCHIBATh PEIICHUE C MOMOIIbIO
CHUMBOJIOB
Pemate  cucTtemMbl  JTMHEHHBIX  HEPABEHCTB, CHCTEMBbl  HEPABEHCTB,
2.6 BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh peIIeHUe CHUCTEMbI

HCpPaBCHCTB HaA YHUCIOBOM prlMOfI, 3aMMUCbIBaTh PECIICHHUE C ITIOMOIIBIO CUMBOJIOB




2.7

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUN Pa3IMYHBIX 3a7a4

3 DOyHKIIUA
Pacnio3HaBath (yHKUMHM H3ydeHHBIX BHUA0B. llOKa3bIBaThb CXeMaTUYECKU

31 pacnojoKeHne Ha KOOPAMHATHOM IUIOCKOCTU rpadukoB GyHKuui Bupa: y=KX,
y=kx+b, y=k/x, y=ax?*+bx+c, B 3aBHCHMOCTH OT 3HAYCHHH KO3(PPHUIUEHTOB,
OIMCHIBATh CBOMCTBA (DYHKITHIA

39 [Toka3piBaTh CXEMATUYECKH PACIIONIOKEHHE Ha KOOPJMHATHOW IUIOCKOCTH
rpadgukoB GpyHkui Buga y = VX, Y = |X| u onuchIBaTh CBOKWCTBA (PYHKITUI

33 Crpouth M n300pakaTb CXE€MaTHYECKH I'pa@UKU KBaJIpaTUYHbIX (DyHKIUI,
OIMCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKLHUH 1O UX Tpadukam

34 Pacrnio3HaBaTh KBagpaTUuHyIO (GYHKLIHIO 10 (hopMysie, NIPUBOIUTH IPUMEPHI
KBaJIPaTUYHBIX (PYHKUIUH U3 peaibHOW )KU3HH, PU3UKU, TECOMETPUHU

4 Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu

41 Pacnio3HaBath apupMETHYECKYIl0 M TI'E€OMETPUYECKYI0 TPOTPECCHH IPH
pa3HbIX clloco0ax 3aaHus

42 BbINONHATE  BBIUMCIEHUS C  HUCHOJNb30BaHUMEM (GOpMyl N-ro  4ieHa
apu(METHIECKON ¥ TEOMETPUIECKOM MPOrPECCHid, CYMMBI TIEPBBIX N WICHOB

43 N300pakaTh WIEHBI IMOCTEIOBATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM
IJIOCKOCTH

Pemare 3amauM, cBsI3aHHBIE C YUCIOBBIMH IOCIEIOBATEIbHOCTSIMU, B TOM
4.4 quciae 3aJauyd M3 peaJbHOM JKM3HU (C MCIIOJB30BAaHHEM KalbKYNIATOPA,

U (HPOBBIX TEXHOJIOTHIH)




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]] OT OHON (popMbI 3anucu Apodeit k
11 npyroi. IloHsTHE palMOHAJIBHOTO 4YHCIA, 3allUCh, CPAaBHEHUE, YIIOPSAIOYMBAHUE
palMOHAIbHBIX YUCEI
12 Apudmerndeckne AEUCTBUS C pPALMOHAIBHBIMM 4ucCiaMu. PemieHue 3amad u3
pearbHON MPAaKTUKU Ha YacTH, HA IpOOH
13 Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpelelieHue, Mpeodpa3oBaHue
BBIPa)KEHUI1 Ha OCHOBE OIPEIENIEHNUs, 3aUCh OOJIBIINX YUCEll
14 [TponieHTHl, 3amuCh NPOLIEHTOB B BHJE APOoOU U ,I[pO6I/IUB BHJE IpoLeHTOB. Tpu
OCHOBHBI€ 3a/1a4¥ Ha [TPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEeaJIbHOU IPAKTUKU
15 [TpuMeHeHrnEe NPU3HAKOB JEIMMOCTH, PA3JIOKEHHE Ha MHOXKUTEIM HATypaJbHBIX
qucen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATIBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
21 [lepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHHS C IepeMeHHOW. J[lomycTtumsble
3HAYEHUS IEPEMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTH MEXy BEeIMYMHAMU B BuAe GopMyibl. Beruncienus
1o ¢popmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOXKAECTBEHHO PAaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 OpHowieHsl u MHorowieHsl. CreneHb MHoOrowieHa. CiokeHUE, BBIYMTAHMUE,
YMHOXEHHE MHOTOWJIEHOB
26 @opMyibl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CYMMbl U KBaJapaT PpPa3HOCTH.
Popmysa pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOWIEHOB HA MHOXKHUTEIN
3 YpaBHEeHUS
31 YpaBHEHHE, KOpPEHb _YpaBHEHMs, NpaBuia npeoOpa3oBaHusl  ypaBHEHMS,
PaBHOCHJIBHOCTb YPaBHEHUH
3.2 JIuneiinoe YPaBHCHUE C oz[Huoﬁ [IEPEMEHHOM, YUCIIO KOPHEHN JIMHENHOIO YpaBHEHMUS,
pelieHre JMHEWHBIX YpaBHEHUI
33 CocraBnenue ypavBHeHI/Iﬁ [0 YCIIOBHIO 3aJadd. PernieHue TEeKCTOBBIX 3aJad C
MIOMOUIbIO YpaBHEHUIN
3.4 JluneliHOE ypaBHEHUE C IBYMsl IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JMHEWHBIX YPaBHEHMH C JIByMsl NEpEMEHHBIMH. PelieHue cucrem
3.5 ypaBHEHUH crmocoOOM TMOACTaHOBKU. IlpuMepsl pemieHus TEKCTOBBIX 3aJad ¢
IIOMOIUIBIO0 CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. @yHKIMHA
4.1 Koopannaara Touky Ha mpsiMoit
4.9 qI/ICi'IOBI)Ie IIPOMEKYTKH. PaccTtosstHue Mexay AByMS TOYKAMH KOOPJAMHATHOMN
npsIMOM
43 Hp;IMoyPOJELHaﬂ cucrema koopauHar, ocu OxuOy. AGciucca n opAMHaTa TOYKH Ha
KOOPJIMHATHOM IIJIOCKOCTH
44 ITpumepsl § rpaduKoB, 3aJaHHBIX ¢opMynamu. YteHue TrpadUKOB peaNbHBIX
3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. ['papuk pynkunu. CoicTBa QyHKIMIA




4.6

Jlunetinas Gynkius, e€ rpaduk. ['paduk pyHKINN Y = [X|

4.7 ['padpuaeckoe pereHne IMHEHHBIX YPABHCHU U CUCTEM JIMHEWHBIX YpaBHEHUN
8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna u BBIYHUCIIECHUS
11 KBanpatHslit kopeHb U3 uncna. [lonstue 06 uppaunoHaabHOM yucie. JlecaTHuHble
npUOJIMKEHUST UPPALMOHATBHBIX YHCEI
19 CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEHW W MX NPUMEHEHUHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKECHUN M BHIYUCICHUSAM. [leficTBUTENIbHBIC YHCIIa
1.3 Crenens c 1eJIbIM TTOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIa
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanparusiii TpéxuiieH, pa3inokeHne KBaIPaTHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO aJireOpanveckoi qpoou
2.3 CrnoxeHune, BBIYMTaHHE, YMHOKCHHE, JICTICHUE alNreOpandeckux apooei
2.4 PanronanbHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHUE
3 YpaBHEHUs U HEpPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, (opMyna KOpHeH KBaJapaTHOro ypaBHeHHs. Teopema
Buera
3.2 Pemenue ypaBHeHUH, CBOIAIINXCS K TUHEUHBIM U KBaJAPaTHBIM
3.3 [Ipocreiimue qpoOHO-palMOHATIBHBIE YPaBHEHHS
I'paduueckass MHTEpHpeTalnuss ypaBHEHHUH C JBYMsI I[E€PEMEHHBIMH U CHCTEM
3.4 JUHEHHBIX YypPaBHEHMM C JBYMs IlepeMeHHbIMU. [IpumMepbl pemeHus cucrem
HEJIMHEHHBIX YpaBHEHUH C IByMsl IEPEMEHHbBIMU
3.5 Penienune TeKCTOBBIX 3a/1au aJIreOpandeckuM criocoOoM
3.6 YucnoBble HEpaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0HON TEPEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIC HEPABEHCTBA C OJJHON NIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepEeMEHHOM
4 DOyHKIUH
41 [Tonsarue ¢ynkuuu. OOIaCTh ONpEACTICHUS] U MHOXKECTBO 3HAYCHHH (PYHKIUH.
Crioco0b! 3a1aHus PYHKIUH
4.2 I'padux Gpynkiuu. YreHne cBOUCTB PyHKLUU 110 €€ TpaduKy
4.3 [Tpumepsl rpadukoB GYHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCHI
44 @OyHKIIUH, ONHUCHIBAIOIIUE MPSAMYIO U 00paTHYIO MPONOPLHUOHATIBHBIE 3aBUCUMOCTH,
ux rpaduKu
4.5 OyHkmH y =X?, y = X°
4.6 Oyukmmn Y = [x, y = |x]|
4.7 ['paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUH




9 KJIACC

Kox IIpoBepsiemblil 3J1eMeHT COJepPKAHUS
1 Yucna u BIYMCICHUS
1.1  PauunoHanbHbIE YUCIA, UPPALMOHATBHBIC YHUCIIA, KOHEYHbBIE M OECKOHEUHBIE IECSATHYHbIE IPOOU
MHOXecTBO JeHCTBUTENbHBIX 4YHCEN, [JEHCTBUTENIbHBIE 4YHMCIa Kak OECKOHEUHbIe
1.2 necarmunble apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
JNEUCTBUTEIIBHBIX YUCET U KOOPAMHATHON NpsiMoi. CpaBHEHHE IEUCTBUTEIBHBIX YHCEI
1.3  Apudmerndeckue ASHCTBHUSA C ACHCTBUTEILHBIMU YUCIAMU
W3mepenusi, npuOimxeHus, OLEHKU. Pa3Mepbl OOBEKTOB OKpY)KaOLIEro Mupa,
14 /VIMTETBHOCTH MPOLECCOB B OKPYKAIOUIEM MHpE. [TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI,
TOYHOCTh npuOimxeHuss. OxpyriaeHue uucen. Ilpukuaka W oLEHKa pe3ysbTaToB
BBIYMCIICHUI
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1  VYpaBHEHHUSA C OJTHON NMepeMEHHON
2.2  JluneiiHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAALINXCS K IMHEHHBIM
2.3 KsanpatHoe ypaBHeHHe. PenieHre ypaBHEHUH, CBOASIIUXCS K KBaJJPaTHBIM
24 bukBanparHoe ypaBHeHue. [IpuMepsl perieHuss ypaBHEHUN TpeTbel M 4eTBEPTOM cTeneHen
pas3noKeHUEM Ha MHOKHUTEIN
2.5 Pemenune n1poOHO-paIIMOHANIBHBIX YPAaBHEHUH
2.6 Cucremsl ypaBHEHUI
2.7  YpaBHEHHE C IBYMs NIEPEMEHHBIMH U €ro rpaduk
2.8  Pemenue cucrem IBYX JIMHEHHBIX YpaBHEHUH C IByMsl IE€PEMEHHBIMU
29 Pemenue cucreM IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEIHOEe, a JApyroe — BTOPOii
CTETIeH!
2.10 T'paduueckas HHTEPIPETAUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
2.11 PemieHue TEKCTOBBIX 3334 alreOpandeckuM CrocoooM
2.12  YucnoBble HEpaBEHCTBA U X CBOHCTBA
2.13 PemieHue TUHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON
2.14  PemeHue cucteM JUHEHHBIX HEPABEHCTB C OJIHOM MEpPEMEHHOMN
2.15 KBaaparHble HEpaBEHCTBA
2.16 I'paduueckas HHTEpIpETAILlUs] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU
3 OyHKIMHU
31 KBanpatnunas ¢ynkuus, e€ rpaguk u cpoiictBa. IlapabGona, KOOpAMHATHI BEPUIMHBI
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl
3.2 T'paduku dynkumii y=KX, y=kx+bu ux cBoiicTa
3.3 T'paduku dynkumii y=k/X, y = X’ ux cBoiicTa
3.4  TI'paduku pyHKUMN, U UX CBOMCTBA
4 YucnoBble NOCIEI0BATEIBHOCTH
41 Ompenenenne © CHOCOOBI  3aJaHUSI YHUCJIOBBIX TOCIIEIOBATEIBHOCTEH. 3amaHue
MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM hopMysol U popmyIioif N-ro uieHa
42 Apudmernueckas nporpeccusi. PopMmynbl N-ro wieHa apu(pMeTHUECKOl Mporpeccuu,
CYMMBI TIEPBBIX NUYJICHOB
43 I'eomerpuueckas mporpeccus. PopMynbl N-TO diICHa TEOMETPHUYECKOW MPOTPECCHH,
CYMMBI IIEpBBIX N YJICHOB
44 N300pakeHne 4ieHOB apu(pMETHYECKOH U TeOMETPUYECKOW Mporpeccuil TOYKaMH Ha
KOOPJAMHATHOMU IIJIOCKOCTH. JINHEWHBIN U SKCITOHEHIINATIBHBIMPOCT
4.5 Cno’xHble MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kon
NpoBepPSIEeMOro
TpedoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus HA
ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSIMH: MHOKECTBO, MOJMHOMXECTBO, OIEpallud Haj
MHOKECTBAMH; YMEHHE OIECPHPOBATh MOHATHSIMHU: rpad, CBS3HBIA Tpad, IepeBo,
[UKJ, TPUMEHATh HUX NpPU PEHIeHHH 33aJay; YMEHHE HCIOJb30BaTh Ipaduieckoe
MPEACTABICHUE MHOXECTB I ONUCAHUS pPeaJbHBIX IMPOIECCOB M SIBICHUU, MPHU
pellIeHnN 3a71a4 U3 IPYTuX y4eOHbIX MMPeIMETOB

YMeHue onepupoBaTh  MOHATUSIMU:  ONPEACIICHHE, aKCMOMa, Teopema,
JI0KA3aTeJIbCTBO; YMEHUE pACIO3HABAaTh WCTUHHBIE M JIOXKHBIE BbBICKA3bIBaHUA,
MPUBOJIUTh TMPUMEPHI UM KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHHUS M OTPHULIAHUS
BBICKQ3BIBaHUH

YMeHue onepupoBaTh MOHITHSIMH: HaTypaJlbHOE YHUCIO, MPOCTOE U COCTAaBHOE
YHCIO, NENMMOCTh HATypalbHBIX 4YHCEN, NPHU3HAKW JENMMOCTH, LEJI0e YHCIIO,
MOJ1yJIb YHCJI1a, OOBIKHOBEHHAs IpO0b U JIeCATUYHAs Jpo0b, CTaHAAPTHBINA BUJ YKCIIA,
paloHaIbHOE YHWCIO0, HMPPAMOHAIBHOE 4YHUCIO, apu(PMETHUYECKUl KBaJpaTHbIN
KOPEHb; YMEHHUE BBIIOJHATH JIEHCTBUS C YHUCIIAMHU, CPaBHUBATh U YIOPSI0YMBAThH
qucla, MPeICTaBIATh Yicia Ha KOOPAMHATHOW MPSMOM, OKPYIJIATH YKCIA; YMEHHE
JIeNIaTh IPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C  LEJIbIM  IIOKa3aTeseM,
apumMeTHuuecKUid KBaJpaTHBIH KOpPEHb, MHOTOYJIEH, anredpanyeckas Japoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTENEHU OOJIbIIEe EIUHUIIbI; YMEHHE
BBIMIOJHATh  pacu€Tel 1o  ¢opMynaM, MOpeodOpa3oBaHUA  LENBbIX, JApPOOHO-
PalMOHATILHBIX BBIPQXKEHUN U BBIPAXKEHUN C KOPHSMH, Pa3JIoKEHHE MHOTO4YJIEHA Ha
MHOXHTEIH, B TOM YHUCIIE C HCHOJb30BaHHEM (OPMYN DPAa3HOCTH KBaJIpaToB MU
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHHe onepupoBaTh IMOHATUSMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOU
MIEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHUE pellaTh
JUHENHbIE U KBaJpaTHbIE YpaBHEHUsS, JPOOHO-pallMOHAJIbHBIE YPaBHEHUS C OJIHOM
MIEPEMEHHOM, CUCTEMBI [BYX JIMHEWHBIX YPaBHEHMM, JIMHEHHBIC HEPABEHCTBA U UX
CUCTEMBI, KBaJIpaTHbIE U JPOOHO-PALIMOHAIbHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOI,
B TOM YHUCJE IIPU PELIECHUU 3a4a4 U3 APYIMX NPEAMETOB U IMPAKTHUYECKUX 3a]ay;
YMEHHUE MCIOJIb30BaTh KOOPAMHATHYIO INPSAMYIO U KOOPJAMHATHYIO IUIOCKOCTH JUIS
n300pakeHMsl pellieHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh NOHATHAMH: QYHKIMS, rpa@uK QYHKIUU, HYIH (YHKIUH,
OPOMEXYTKM  3HAKOMOCTOSHCTBA,  INPOMEXKYTKHM  BO3pacTaHus,  yObIBaHUS,
HauOoJbIlIee U HAaUMEHbIlIee 3HaUeHUs (QYHKIMU; YMEHHE ONEPUPOBATh MOHSITUSIMU:
npsMasi TPONOPLUOHANBHOCTh, JIMHEHHAas (QyHKIMA, KBaapaTHyHas (QyHKIHS,
oOpaTHas NMPONOPIUOHAIBHOCTh, Napaboia, runep0oa; YMEHUE CTPOUTh Ipaduku
GyHKLIMH, WUCMONb30BaTh TpadUKu [UIs OIpEJeIeHUs] CBOMCTB IPOLECCOB U
3aBHCUMOCTEH, A pelieHus 3ajad U3 JIPYrux y4eOHBIX NMPEAMETOB M pPeajbHOU
KHU3HHU; YMEHHE BBIpaKaTh (POpMyJIaMHi 3aBUCUMOCTH MEXY BEIMYMHAMHU

YMeHue onepupoBaTh MOHSATHSAMM: IOCIEAOBATENbHOCTh, apupmeTnyeckas Hu
reoMeTpuyecKas IIPOrPECCU; yMEHHE HCII0JIb30BaTh CBOICTBa
nocjenoBaTeNbHOCTEH, (POPMyIBI CyMMBI M OOIIETo YjieHa NpU peIIeHUH 3ajay, B
TOM YHCIIE 33]1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB U pealbHON KU3HU




YMeHue peuath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI, TOJIU U YacTH,
JBIDKEHUE, padoTy, IEeHY TOBAPOB U CTOMMOCTH TOKYIIOK U YCIIYT, HAJIOTH, 33a4H U3
o0yacTu ympaBleHUS JIMYHBIMA U CEMEHHBIMU (DMHAHCAMH); YMEHHE COCTaBJIATH
BBIPAKCHMSI, ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBMIO 3a/1a4M, UCCIIEA0BaTh
MOJIyYEHHOE PeIlieHUe U OLEHUBATh MPaBIONOA00HOCTD MOJIYYEHHBIX PE3YyIbTaTOB
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VYMeHHe oOomepupoBaTh MOHATHAMHU: (GHUrypa, TOYKA, OTPE3OK, MpsiMas, Jyd,
JOMaHas,  Yroji, MHOTOYIOJbHHMK,  TpPEYroJbHHMK,  paBHOOCAPEHHBI U
PAaBHOCTOPOHHHMH  TPEYTOJNBHHKH, HNPSMOYIOJBHBIA  TPEYrOJBHHK, MEIUaHa,
OucceKTpuca M BBICOTa TPEYTOJbHHKA, YETHIPEXYTONBHUK, MapajuielorpaMmm, poMo,
NpSMOYTOJBHUK, KBAJPAT, TPANCIHS; OKPYKHOCTh, KPYyT, KacaTeJabHas; 3HAKOMCTBO
C MPOCTPAaHCTBEHHBIMU (HUTypamMH; yMEHHE pelarbh 3afadyd, B TOM 4HCIE U3
IIOBCETHEBHOM JKM3HU, Ha HAXOXKACHUE T€OMETPHUYCCKUX BEJIMYMH C NPUMEHECHHEM
U3YyYEHHBIX CBOMCTB GUTYp U (PaKkTOB

YMeHue onepupoBaTh MOHATHIMU: PABEHCTBO (UTYP, PABEHCTBO TPEYTOJIbHUKOB;
[apaJUIeJIbHOCTh M IEPHEHAMKYIAPHOCTb IPAMBIX, YIroJl MEXKIY IPsMBIMY,
NEepIeHINKYIISP, HAKIOHHAS, TPOEKIH, ToA00ue GUryp, mogoOHbIe TPEyroJIbHUKH,
CUMMETpUsI OTHOCHUTEIIBHO TOYKU M IIPSAMOM; YMEHHE pPaclO3HaBaTb PAaBEHCTBO,
CUMMETPHIO U ToAo0ue Guryp, napamieqbHOCTh U MEPIEeHINKYISIPHOCTh MPSMBIX B
OKPY’KaIOILIEM MUPE

11

12

YMeHue omnepupoBaTh MOHATUSMU: IJUHA, PACCTOSHUE, Yroyl (BeJIUYMHA YTIa,
CMHYC M KOCHHYC yIJla TpPEyrojJbHHUKA), IUIONIAJb; YMEHHE OIIEHHUBATH pPa3Mephl
IPEeIMETOB U OOBEKTOB B OKPYXKAIOUIEM MHpPE; YMEHHE NPUMEHATH (HOPMYIIbI
nepuMeTpa M 1mjiiomaan MHOIOyroJibHUKOB, JJIMHBI OKPYKHOCTU U IJIOIIaAW Kpyra,
o0bemMa MPSMOYTOJBHOTO TMapajulefielunea; yMEHUE TPUMEHSTh TPU3HAKH
pPaBEHCTBA TpPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrojbHUKA, TEOPEMY
[Tucaropa, TPUTOHOMETPUYECKUE COOTHOILCHHUS s  BBIYUCICHUS  JUJIHH,
pacCTOSIHUH, TIIOIIAACH

YMenue uzo0paxaTh IUIOCKHE (QUTYphl M UX KOMOWMHAIIMU, MPOCTPAHCTBEHHBIE
(Gurypsl oT pyku, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPE/ICTB
110 TEKCTOBOMY WUJIM CUMBOJILHOMY OITMCAaHUIO
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YMeHue onepupoBaTh IOHATUSAMU: MPSMOYIOJbHAash CUCTEMA KOOpIMHAT,
KOOpJMHAThl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOM3BEJICHHE BEKTOpAa Ha YHCIIO,
CKaJISIPHOE NPOU3BEACHHUE BEKTOPOB; YMEHUE UCIIOJIB30BaTh BEKTOPBI U KOOPAMHATHI
JUISL TIPE/ICTABJICHUS JTAHHBIX M pEIICHUs 3a7ad, B TOM 4YHCJE U3 JIPYTHUX y4eOHBIX
IIPEIMETOB U PEAJILHOM KU3HU

14

15

YMeHue omnepupoBaTh MOHSTUSIMH: CTOJOMKOBBIE M KPYroBBIE JHArpPaMMBI,
TabNIuLpl, cpenHee apupMeTHUecKoe, MeauaHa, HauOoJbllee U HaWMEHbIee
3HAuUeHUs, pa3Max 4YHCIOBOrOo HabOpa; yMeHuEe H3BJIEeKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(OPMAIKIO, MPEACTABICHHYIO B TaOMWIIaX W Ha JUarpammax,
OTPaXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU pPEANbHBIX MPOLECCOB U SIBICHUN;
yYMEHHUE PacTio3HABATh U3MEHUYMBBIC BEIMUMHBI B OKPY)KAIOIIIEM MHUPE

YMeHnue oneprupoBaTh NOHATUAMU: CIIy4alHbIM ONBIT (CIydallHbIM AKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIM HCXO0/) CIYy4alHOTO OIbITa, CIy4daiHoe
coOBbITHE, BEPOSTHOCTH COOBITHSA; YMEHHME HAXOIUTh BEPOATHOCTH CIy4YalHbBIX
COOBITHII B OMNBITaX C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMHU COOBITHUSMH; yMEHHE
pelarh 3aa4l METOI0M OPTaHU30BAHHOTO Iepedopa U ¢ UCHOJIb30BAaHUEM IIPABUIIA
YMHOXXEHUS; YMEHHUE OLIEHUBATh BEPOATHOCTU pEATbHBIX COOBITUH U SIBJICHUH,
MOHUMATh POJb NPAKTUYECKH JOCTOBEPHBIX W MAJIOBEPOSATHBIX COOBITUH B
OKpY’KaIOIIeM MHMpE M B KH3HH;, 3HAKOMCTBO C IOHSITHEM HE3aBUCHUMBIX COOBITHIL;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEIN U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX
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YMeHne BHIOWpATh TOAXONAIIMNA HM3YyYEHHBIH METOJ JUIsl PEIICHHs 3a]1ayH,
MPUBOAUTH NPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HH,
pacro3HaBaTh MPOSIBJICHWE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, OIKMCHIBATh
OT/ICNIbHBIC BBIJIAIOIIMECS PE3yJbTaThl, MOTYYECHHBIE B XOJEC Pa3BUTUS MaTEMaTUKHU
Kak HayKd, IMPUBOJIUTH NPUMEPbl MaTeMaTUYECKUX OTKPBITUH W HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUHU




HEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 UYucna 1 BBIYUCIICHUS
1.1 Hatypanbuble u uensie uncina. [Ipu3Haku 1e1MMOCTH LETIBbIX YUCENT
19 OOBIKHOBEHHBIE U AECATUYHBIE IPOOH, TPOLEHTHI, OECKOHEUHbIE IEPUOANYECKUE
npodu
1.3 Panmonanehblie yncnia. Apudmernyeckue onepamnmuu ¢ pallioHAIbHBIMHU YUCIaMU
14 JlefictBuTenpHble 4ucia. ApupMETHYECKUE ONEepalud C JIeHCTBUTEIbHBIMU
qHCIaMU
15 [TpubnmxEénnpie BBIMMCIICHUA, TpAaBUIA OKPYIICHUS, MNPUKMIKA U OLEHKA
pe3ynbTaTa BhIYUCICHUN
2 AnreOpandyecKkue BhIpaKEHUS
2.1 bykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
99 Crenenp ¢ wnenbiM mokazateneM. CTeneHb € palMOHAIBHBIM IOKA3aTEIeM.
CBoiicTBa cTeNEeHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuit KOpPEHb HaTypajIbHOI CTEIICHH. HevictBus c
apu(PMETHIECKUMHU KOPHSIMH HATYypaIbHON CTEIICHU
3 YpaBHEHUS U HEpPAaBEHCTBA
31 ]_IGJII)IGU U JpoOHO-palioHANIbHBIE ypaBHEHUs. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUH
32 Lenbie u npoOHO-palOHANIbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenue TekCTOBBIX 33124
4 UucnoBble OCTIEI0BATENHHOCTH
4.1 [TocnegoBarenbHOCTH, CIOCOOBI 3aJaHUsI TOCIEIOBATEIFHOCTEN
42 ApudmeTrnueckas W TreomeTrpudeckas mporpeccur. Dopmyna  CIOXKHBIX
MIPOIICHTOB
5 OyHKIMH
Oynk1us, crocoos! 3ananus GyHkuun. I'padux Gynkuu. O6aactb onpeaeneHus
U MHOXeCTBO  3HaueHud  ¢yHkuuu. Hymu  ¢ysxuun.  [IpomexyTtku
5.1. 3HakomocTosHCTBa. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBI (QyHkuu. HauOonbiiee u HauMeHblllee 3HauYeHHWE (QYHKIUU Ha
IIPOMEKYTKE
6 KoopauHaTsl Ha MpsSIMOI U TIIIOCKOCTH
6.1 KoopaunatHas npsmas
6.2 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpust
7.1 I'eomeTpuueckue Gpurypsl u Ux cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabHUKU




7.4

OKpY’>KHOCTh B KPYT

7.5 N3mepenne reoMeTpruiecKuX BETMIUH
7.6 BexkTops! Ha T10CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padmr
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