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IHosicHuTeIbHAA 3aIHCKA

PabGouass mporpamma ydeOHOro mnpeaMera «Anrebpa» (mpeameTHas o0JacTh
«Matematuka u wuH(pOpMaTHKa») HA YPOBHE OCHOBHOrO o0Imero oOpa3oBaHus
cocTaBiieHa Ha ocHoBe TpeOoBaHMI K pe3ylibTaTaM OCBOCHUSI MPOTPaMMbl OCHOBHOTO
obmiero oopazoBanusi deneparbHOTO rOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa
OCHOBHOTO o00mmero oo6paszoBanusi, DexepanbHOW 00pa30BaTEIBHONW MPOTPAMMBI
OCHOBHOTO 0O0miero o60pa3oBaHusi, MPOTpaMMbl Y4eOHOTO Kypca «Anredpay
®enepanbHOil paboyeil mporpaMmsl M0 yueOHOMY npeametry «MaTeMaTuka», a Takxke
OPHEHTHUPOBAaHA Ha IIEJIEBbIE MPHUOPUTETHI, c(hopMyTupoBaHHBIE B QenepaabHOi
paboueii mporpaMmMe BOCITUTAHUSI.

Pabouas nmporpamma mno yuyeOHoMy npeamery «Anredpa» (aanee COOTBETCTBEHHO
— mporpaMma Mo anreOpe, anreOpa) BKIIOYAET MOSICHUTEIBHYIO 3aIllMCKY, COJEpKaHUE
oOyueHusi, TUIAHUPYEMbIe pe3yidbTaThl OCBOCHHMA TMPOrpaMMbl 1O  anredpe,
TEMaTUYECKOe TUIAaHHPOBAHHUE.

[TosicHuTenbHAs 3aMMCcKa OTpa)kaeT OOUIME LEeNH U 33Ja4d U3Y4YeHUs aiareOphl,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe MOAXOAbl K OTOOPY COJIEp)KaHUS U
OTIpE/ICNICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

Conmepxxanue 0OydeHHs pacKpbIBA€T COJEp)KaTENbHbIE JIMHUU, KOTOPbIE
npeayaraTcs Uisl 0053aTeIbHOT0 U3YYeHHS B KaXKIOM KJlacce Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl.

[Imanupyembie pe3yJabTaThl OCBOCHHS MPOrPaMMbl IO airedpe BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PE3yNbTaThl 32 BECh MepHoj OOydeHHs Ha ypOBHE
OCHOBHOTO 0O01Iero o0pazoBaHus, a TAKXKE MPEIMETHbIC TOCTHXKEHUS ydallerocs 3a
Ka)KJIbIA T0/1 O0ydeHHUSI.

Obwas xapakmepucmuxa yuebHo2o npeomema «Aneeopay

Anrebpa sSBJISIETCS OJJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHus:
oHa oOecrieynMBaeT M3y4CHUE IPYTUX AUCHUIUIUH, KaK €CTECTBEHHO-HAY4YHOrO, TaK U
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOAUMO JJIsl POIOJKEHUST 00pa30BaHUs U B
IIOBCEHEBHOM JKU3HU. Pa3zBuTme y ydyalluxcsi HAy4YHBIX [MPEICTABICHUN O
MPOUCXOXKJICHUH U CYIIHOCTH alreOpandecKux aOCTpakiuii, crmocode OTpaKeHHs
MaTeMaTUYECKOM HAyKOW SBJIICHMM M TIPOIIECCOB B MPUPOAC M OOIIECTBE, POJIHU
MaTeMaTUYeCKOr0 MOJICTUPOBAHMS B HAYYHOM IMO3HAHUM M B MPAKTUKE CIIOCOOCTBYET
(hopMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS M KAYECTB MBIIUICHHS, HEOOXOIUMBIX JIJIs
ajanTalud B COBpEeMEHHOM HuppoBOM obIiecTBe. M3yuenue anreOpsl oOecrneunBaeT
pa3BUTHE YyMEHUs HaAOII0JaTh, CpaBHUBAaTh, HAXOIAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUSA W BBIBOABI, (opmynupoBaTh yTBepxkaAcHHS. (OcBoeHHE Kypca aireOpbl
o0OecrieuynBaeT pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS YYaIlIUXCS: OHH HCIOJB3YIOT



JIeNyKTUBHbIE W WHAYKTUBHBIE PpACCyXIEHHUs, 0000IIeHHe U KOHKPETU3AIHUIO,
abctparupoBanre u aHainoruto. OOyueHue anreOpe mpeanosiaraeT 3HAYUTENbHbIN
00BEM CaMOCTOSTENLHON JIESITEIbHOCTH y4YalluXcs, IO3TOMY CaMOCTOSTEIIbHOE
penieHue 3a7a4 ABIsSIeTCs peaju3alnen 1esTeIbHOCTHOrO MPUHIUIIA 00yUeHUS.

B cTpykType mporpammsl yueOHOTo Kypca «AnreOpa» Ajii OCHOBHOTO OOIIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Yucnma ©  BBIYMCICHUS», «AnreOpanueckue BBIpAXKCHHs», «YpaBHEHHUS U
HEpPABCHCTBA», «DyHKuum». Kaxngas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS Ha MPOTSHKEHHM TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C JIPYTrUMU
ero JUHUSAMHU. B Xoze M3ydeHus yuyeOHOro Kypca ydalluMcsl MPUXOJUTCS JIOTHYECKU
paccykJiaTh, HMCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CB3M ¢ 3TUM B
nporpaMMy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTABICHHBIE BO BCEX OCHOBHBIX pa3liejaXx MaTeMaTUYecKoro oOpa3oBaHMs U
CIOCOOCTBYIOLIME OBJIAJICHUIO YYAIIUMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO
a3pika. ConeprKaTelIbHOM M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Airedpar»
SABJISIETCA €70 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue TuHUK «Uuciaa U BIUKUCICHUS CIYKUT OCHOBOW I TAJIbHEUIIETO
M3YYCHUSI MAaTEMAaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y YUAIIUXCS JJOTUYECKOTO MBIIILICHUS,
(GOpMHPOBAHHUIO YMEHHS TMOJb30BATHCS aNrOPUTMAMHU, a TaKXKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM XU3HU. Pa3BuTre MOHITHS
O YHUCJIE Ha YpOBHE OCHOBHOIO OOIlET0O 0O0pa3oBaHMs CBSI3aHO C PallUOHAJIBHBIMU U
MPPALMOHAIBHBIMU YHCIIaMU, (POPMUPOBAHUEM MPEACTABICHUA O JEHCTBUTEIHLHOM
quciie. 3aBeplIEHUE OCBOCHMSI YHCIOBOW JIMHMM OTHECEHO K CpelHeMy oOliemMy
00pa3oBaHUIO.

Copneprkanue ByX aiareOpandecKux JIMHUN — «ANreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI M HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHHIO Y  yUalUXCS
MaTeMaTUYeCKOro amnmapara, HeoOXOJMMOIo [JIsl pelIeHHud 3a7ad MAaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHUsl y4eOHBIM MaTepuan TPYHNIHUPYETCS BOKPYT paldOHAIbHBIX
BBIp@KEHHI. Asnrebpa JIEeMOHCTPUPYET 3HAYCHHE MaTEMaTUKH KakK s3bIKa IS
MIOCTPOEHUSI MATEMATHYECKUX MOJENEN, ONUCAaHUs MPOLECCOB U SIBICHUW PEajbHOIOo
mupa. B 3amaum oOyueHus anreOpe BXOAIAT TakKe JalibHEWIIee pa3BUTHE
QJIITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAMMOI0, B YacCTHOCTH, IS OCBOEHHUS Kypca
MH(}OpMATUKU, U OBJIAJICHUE HABBIKAMU JIETYKTUBHBIX paccyxkaeHui. [IpeobpazoBanue
CUMBOJIBHBIX ()OpPM  CIIOCOOCTBYET pa3BUTHIO BOOOpaKEHMs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanve (QyHKITMOHAIBHO-TpaUUeCcKo JTHWHUM HAIEJICHO Ha TOJy4YeHUe
VYAIIUMHCS 3HAHUK O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOWM MOAENd st
ONHCaHUSl W HCCJIENOBaHUS PAa3HOOOpA3HBIX IMPOLECCOB W SBICHUM B HpUpONE U



oOmiectBe. l3yueHue Marepuana CHOCOOCTBYET pa3BUTHIO Yy YYaIIUXCS YMEHUS
MCIIONTb30BATh Pa3IMYHbIC BBIPA3UTEIBHBIC CPEIICTBA S3bIKA MATEMATUKU — CIIOBECHBIE,
CHMBOITMYECKHUE, TpapuuecKre, BHOCHT BKJIa B (POPMUPOBAHHE TIPEICTABICHHNA O POJIU
MaTEeMaTUK{ B Pa3BUTHUH [IUBUIIA3AIUH U KYJIBTYPHI.

Lenu uzyuenus yuebnoeo npeomema «Aneeopay

[TpuopureTHBIME LIETIMU 00yUeHUS anreOpsl B 7-9 Kiaccax sBISIFOTCS:

— MPOJOJKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUN (YHCTIO,
BEJIMYMHA, T[epeMeHHas, (QyHKIMs), O0O0eCleunBalONIMX MPEEMCTBEHHOCTh |
NEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUs ydaluxcs,

— MOJBEICHUE YYallUXCs Ha JOCTYIHOM il HHUX YPOBHE K OCO3HaHHUIO
B3aMMOCBS3HU alNreOpbl U OKPYKAIOIIEr0 MUpPA, TOHUMAaHUE alreOphl KaK 4acTu OO0IIei
KYJIbTYpbI UEJIOBEUECTBA;

— pa3BUTHE UWHTEUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH ydaluxcs,
MO3HABATEIBHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHHUS,
MHTEpeca K U3YICHHIO anreOph;

— (opmupoBanue (QyHKIMOHAIBHON MaTeMaTHYEeCKOW TPaMOTHOCTU: YMEHUS
pacrno3HaBaTh NPOSBICHUSI MATEMATUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEaJIbHBIX J>KU3HEHHBIX CUTYallUsX M IPU U3YUYEHUU JPYTrUX Y4eOHBIX IPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMmynupoBaTh HX Ha S3bIKE
MaTEeMaTHKd M CO3/1aBaTh MaTeMaTHYeCKHe MOJEIH, NPHUMEHATh OCBOCHHBIC
MaTEeMaTHUECKUW ammapaT Mg pelieHus MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
WHTEPIIPETUPOBATH U OIICHUBATH MOTYYCHHBIE PE3YIbTATHI.

Mecmo yuebrnoco npeomema «Aneebpay 6 yuebHoOM niane
B cootBerctBun ¢ ®I'OC OOO yueOHbI mnpeamer «AnreOpa» BXOAHWT B
MpeaAMETHYI0 001acTh «MareMaTtuka U MHGOPMATHKA» U SIBISETCS 00s13aTEIbHBIM JIJIS
nzydyenusi. Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurca 306 yacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Hemento), B 8 kinacce — 102 gaca (3 gaca B Heienr0), B 9 kinacce —
102 gaca (3 yaca B He/ieIIO).

Conep:xanue y4eOHOI0 npeaMera
7 kaacc
Yucaa v BIYMCICHUA
Jpo6u 0OOBIKHOBEHHBIE U ICCITUYHBIE, TIEPEXO0JT OT OJTHOM (OPMBI 3amucH Ipodei
K apyroi. IloHsTHE palMoHaIbHOTO 4YHWCIA, 3alUCh, CPABHEHHE, YHOPSIOYMBAHUE
pallMOHAJIBHBIX 4YHucell. ApudmeTrhueckue JeUCTBUS C palMOHAIBLHBIMUA YHCIIAMHU.
Pemenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.



CreneHb C HaTypajgbHBIM [IOKa3aTeJeM: OIpeleieHne, Mpeodpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpEIENICHMs], 3anuch OoJbIMX uuced. [IpoleHTsl, 3ammch
NPOLIEHTOB B BHJI€ JApoOM W NpoOM B BHUJAE MPOIEHTOB. TpHU OCHOBHBIEC 3aJlayd Ha
IPOLICHTHI, PENICHUE 3a7a4 U3 PEATIbHON PAKTUKHU.

[IprMeHeHne MPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HAaTypalbHbBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IPONOPLHOHATBHOCTH.

AsredOpanveckue BbIPAKEHUS

[lepeMeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAXKEHUSA C INEpeMeHHOU. JlomycTumble
3Ha4YeHUs1 nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHJIE
dbopmynbl. Beruucnenuss no dopmynam. IlpeoOpazoBanrne OYKBEHHBIX BBIPaXCHHI,
TOKJICCTBEHHO PaBHbIC BBIPAXKEHUS, MPaBUiIa MPEoOpPa30BaHUs CyMM U TIPOU3BE/ICHUM,
IpaBujia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIIaracMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowieHnsl U MHOrouwieHbl. CrteneHb MHOrTOwieHa. CIOKEHHE, BBIYMTAHUE,
YMHOXXE€HUE MHOrOWIEHOB. DOpMyJbl COKpPAIIEHHOTO YMHOMKEHUS: KBaApaT CyMMBI U
KBajapar paszHocTH. PopMysna pa3HOCTH KBaJaparoB. Pa3nokeHWe MHOrOYIEHOB Ha
MHOKUTEJIU.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YypaBHEHMS, IMpaBWia NpeoOpa3oBaHUs YypPaBHEHHS,
PaBHOCUIIBHOCTh YPaBHEHUU.

JluHeliHOEe ypaBHEHHWE C OJHOW TEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO
YpaBHEHMS, PEIICHHE JUHEWHBIX ypaBHEHUM. COCTaBIICHHE YPaBHEHHUU MO YCJIOBUIO
3a7a4yu. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMs MEepeMEeHHbIMU W ero rpaduk. Cucrema IaByX
JUHENHBIX YpaBHEHUHN C IBYMs IEpEMEHHBIMH. PerieHne cucteM ypaBHEHUN CriocoOoM
MMOACTAaHOBKU. [ [puMepsI penieHns: TEKCTOBBIX 3a/1a4 € IIOMOLIBI0 CUCTEM YPABHEHHU.

DOyHKIUU

Koopaunara Ttoukn Ha mnpsiMoi. UHCIIOBBIE NMPOMEXKYTKH. PaccrosHue mexay
JBYMSI TOUYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opArHATa TOYKA
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukos, 3agaHHbix (Gopmynamu. UreHue
rpadukoB peanbHbIX 3aBucUMoOcTel. [lonsatue pynkmuu. 'paduk dynkuuu. CBoiicTBa
¢bynkumii. Jluneninas yukuus, e€ rpaduk. I'paduk ¢pynkuuu y = |x|. ['paduueckoe
peLICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHECHUM.

8 knacc
Yucaa v BIYMCICHUA
KBagpatueiii kopenp wu3 uucna. [lonstne 00 wupparMoHAIBEHOM —YHCIIE.
JlecsiTuuHble TPUOMDKEHHUS] HppalMOHAIBHBIX 4ucen. CBoiCTBa apupMETUYECKUX
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KBaJPATHBIX KOPHEH M WX MPUMEHEHHE K MPEoOpPa30BAHMIO YMCIIOBBIX BBIPAKECHUU U
BBIYUCJIEHUSAM. [[eiCTBUTEIbHBIE YUCIIA.

Crenens ¢ 1enpIM oKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnredOpanveckue BbIPAKEHUS

KBanparnsiil TpEXWICH, pa3I0kKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEU.

AnreOpanyeckas apoOb. (OCHOBHOE CBOMCTBO aiareOpaudeckol  apoow.
CrnoxeHue, BbIUMTaHUE, YMHOXEHHE, J€JI€HUE  airedpamdyeckux  ApoOeH.
PanmonanbHbie BRIpAXKEHUS U UX peoOpa3oBaHuE.

YpaBHeHUs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (opmyia KOpHEH KBaapaTHOro ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocrenimme
ApOOHO-pallMOHANIbHBIE YPABHEHUS.

['paduyeckas mHTEpHpeTals ypaBHEHH C JABYMSI NMEPEMEHHBIMH M CHCTEM
JUHEWHBIX YPaBHEHUM C JByMs IiepeMeHHbIMU. [Ipumepsl pemeHns cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucnoBble HEpaBeHCTBA M HUX CBOMCTBAa. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JINHEITHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKIUU

[Tonsitue dynkuuu. OOIACTh ONMpeneseHuss U MHOKECTBO 3HAYCHHN (YyHKLHUU.
CnocoObl 3a1aHus PyHKIUH.

I'padux Pynkmuu. Yrenue cBoicTB (ynkuuu mo e€ rpaduky. I[Ipumepst
rpa@uKoB QYHKIIHM, OTPAKAIOIINUX PEabHBIC TTPOLIECCHI.

OyHKIMY, OMHUCHIBAIONIME TIPSAMYI0O H  OOpaTHYH  MPOMOPIIMOHAILHbBIE
3aBHCHMOCTH, UX rpaduku. @yukmuny=x"y=xy = VX, y=|x|.Tpaduueckoe pemeHnune
YPaBHEHUH U CUCTEM YPaBHEHUM.

9 knacc

Yucsa ¥ BIYHCICHUS

PanmonaneHple 4yKcia, WppalMOHANBHBIE 4YMCIIA, KOHEUYHbIE M OECKOHEUHBIE
JecsITUUHbIe TpoOu. MHOXKECTBO JAEUCTBUTEIBHBIX YMCEN, JEHCTBUTENbHBIE YUCIIA KaK
OecKOHEUYHbIE JeCATUYHbIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSAMOU.

CpaBHeHHME  JEHUCTBUTENBHBIX  YHCel, apudMeThyeckKue  JEUCTBHUS  C
JNEUCTBUTEIIbHBIMUA YUCIIAMH.

Pasmeppl 0OBEKTOB OKpYXalOUIEr0 MHpa, JJIUTEIBHOCTh IPOIIECCOB B
OKpY>KarolleM MUpe.



[Tpubmmk€éHHOe 3HAaYEHHE BEIMYUHBI, TOYHOCTh NpuOmDKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYMCIEHU.

YpaBHeHUs U HEPABEHCTBA

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PelreHne ypaBHEHHH, CBOIAIIMXCSA K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelieHUs YpaBHEHUM TPETbEM M UYETBEPTOU
CTETIEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenue apoOHO-pallMOHANBHBIX ypaBHEHUH. PemieHue TEKCTOBBIX 3a7ad
anredpandyeckuM METOJIOM.

YpaBHeHUE ¢ JByMsi TMEpEMEHHbIMU M ero rpaduk. PemeHue cucrem AByx
JVHEWHBIX YpAaBHEHHUH C NIByMs NEpPEMEHHbIMH. PernieHue cucrtem IByX ypaBHEHHI,
OJTHO W3 KOTOpPBIX JHHEWHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IepemMeHHOM. Pemenue cucrem
JMHENHBIX HEPABEHCTB ¢ OJHOW nepemeHHoN. KBaapaTHeie HepaBeHcTBa. ['paduyeckas
MHTEpIIpETalsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUU

KBagparnunas Qyskuus, e€ rpaduk u cBoictBa. IlapabGoma, koopAauHATHI
BEPUIMHBI 1apadO0JIbl, 0Cb CAMMETPHH MTAPaA0OJIBI.

I'padukn Gynxmmit: Y = kx, y = kx + b, y = k/x, y = X%, y = Vx, y = |x|, 1 ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U IPOrPecCum

[loHsiTHE YHUCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHHE IOCIEHOBATEIBHOCTH
peKyppeHTHO# dhopmyIioii u GHopmyIoil n-ro uieHa.

Apudmernueckass U TreoMmeTrpuyeckas mnporpeccur. Popmynisl n-ro 4ieHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI EPBBIX N UJICHOB.

N300paxkeHre 4ieHOB apu(METHUECKOW M TeOMETPUYECKOW mporpeccui
TOYKAMU Ha KOOPJMHATHOM TUIOCKOCTH. JIMHEHWHBIM M SKCIIOHEHIMAIBHBIA POCT.
CiioXHbIE TPOLICHTBHI.

Ilnanupyemble pe3yabTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
N3yuyenue anreOpbl Ha YpOBHE OCHOBHOI'O 00IIET0 0Opa30oBaHUsl HAIPAaBJICHO Ha
JOCTHKCHHUE YYAITUMUCS JTMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3yIbTaTOB
OCBOEHHMS Y4EOHOTO MpeaMeTa.
Jluunocmuvie pe3yromanol
JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl IO anredpe Ha YpOBHE
OCHOBHOTO 00111€er0 00pa30BaHus JOCTUTAIOTCS B €AMHCTBE YUeOHOM U BOCIUTATEILHON



JESATENBHOCTH B COOTBETCTBHM C TPAIULMOHHBIMU POCCUUCKHUMH COLIMOKYIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, IHPUHATBIMU B OOILIECTBE MpaBWIAMH U
HOpMaMH IHOBEJICHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U
camopa3BUTHsA, GOPMUPOBAHUS BHYTPEHHEN MO3ULIUU JTUUYHOCTH.

JIndHOCTHBIE pPE3yJabTaThl OCBOCHMS MPOTrpamMMbl ydueOHOro Kypca «Aunredpay
XapaKTEPU3YIOTCS:

NATPUOTHYECKOE BOCIIMTAHUE:

— NIPOSIBJICHUEM HMHTEpeca K MNPOUUIOMY M  HACTOSAIIEMY POCCHUUCKOU
MaTEMaTUKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHUSM POCCUHCKHX MAaTEMATUKOB U
POCCHUICKON MaTeMaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUHN B APYTUX
HayKaXx W IPUKIIATHBIX cepax;

rpaxaaHCKOe U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

— TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEN Tpa)KAaHWHA W pealu3alud €ro
1paB, MPEACTABIEHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHHPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJEHHH, Mpoueayp TIpaXKAaHCKOro oOIiecTBa (HampuMep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXICHHMIO JSTHYECKMX HpoOJeM, CBS3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHXKEHU HAayKH, OCO3HAHUEM BaXKHOCTH MOPAJIBHO-
ATUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

TPYA0BO€ BOCIIMTAHUE:

— YCTAHOBKOWM Ha aKTUBHOE Y4YacTHE B PEIICHWM NPAKTUYECKUX 3a7ad
MAaTe€MaTUYECKOW  HANpaBJIICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEM JKM3HM JUIsl YCHEIIHOM mpodeccHoHanbHON
NEeSATENbHOCTH W PAa3BUTUEM HEOOXOAMMBIX YMEHMI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJWBHUAYAIbHON TPACKTOPUU OOpA30BaHUS M >KMU3HEHHBIX IUJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYECKOE BOCIIMTAHHE:

— CIIOCOOHOCTBIO K  SMOIIMOHAJIBbHOMY M  A3CTETHMYECKOMY  BOCHPHUATHIO
MaTeMaTUYeCKX OOBEKTOB, 3a/Jad, pELICHUW, pPacCyKIEHUH, YMEHHIO BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

— OpUEHTauuedl B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
NpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJIOBEKa, MPUPOIBI U
oOuiecTBa, TIOHMMaHHEM MaTeMaTUYeCKOM HayKh Kak c¢epbl YelIOoBEeYeCKOU
NEeSTENBbHOCTH, JTAloB €€ pa3BUTHS M 3HAYMMOCTU JMJIS Pa3BUTHUS LIMBWIM3ALUHU,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKM M MaTeMaTHYeCKOW KYyJIbTYpOll KakK CpeACTBOM
MO3HAHUS MHUpa, OBJIAJCHUEM NPOCTEUIIMMU HAaBBIKAMU  MCCIIEOBATEIBCKON
NS TENbHOCTH;

— (pusmueckoe  BocmHuTaHue, (HOPMUPOBAHME  KYJIBTYPHl  3/I0pOBbS U
HMOLIMOHAIBHOTO OJIarOMoTyYus:



— TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHYECKHWE 3HAHWS B HWHTEpPEcax CBOETO
3JIOPOBBSI, BEJCHUS 3J0POBOTO 00pa3a >KM3HH (3I0pOBOE MUTaHHE, COATTAHCHPOBAHHBIN
peKUM  3aHATHH W OTABIXa,  peryjsipHas  (QuU3W4YecKas  aKTHBHOCTB),
c(hOpPMHUPOBAHHOCTHIO HaBbIKa pedieKcuy, MPU3HAHWEM CBOETO IpaBa Ha OIIMOKY M
TaKOTro e MpaBa JAPYroro 4yeaoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHHE:

— OpHEHTAIMEH Ha MPUMEHEHNE MAaTeMAaTHUSCKUX 3HAHWUN /IS pEIICHHS 3a7a9 B
00J1acTH COXPaHHOCTH OKPY)KAIOIICH Cpelbl, TUIAHUPOBAHUS TMOCTYNKOB W OIEHKU HX
BO3MOJKHBIX TIOCJCICTBUN [UJISI OKPYXKAIOMIEH Cpeabl, OCO3HAHHEM TJI00aIbHOTrO
XapaKTepa SKOJOTUUECKUX TPOOJIEM U ITyTEH UX PEIICHHUS;

— aJanTanys K I3MCHSIOMINMCS YCIIOBUSM COITUATBLHON U IPUPOTHON CPEIIBI:

— TOTOBHOCTBIO K JCHCTBHSM B YCIOBHUSX HEOMPEICIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MNPAKTUYECKYIO NEATeIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCS Y NPYTUX JIIOJICH, MpUOOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIE
3HAHWS, HABBIKK ¥ KOMIIETEHIIUN U3 OMBITA IPYTHUX;

— HEOOXOTUMOCTBIO B (OPMHPOBAHWM HOBBIX 3HAaHWHA, B TOM YHCIE
bopMyIupOBaTh WJEH, MOHSATUA, TUIOTE3bl 00 OOBEKTAX M SIBJICHUAX, B TOM YHUCIE
paHee HEM3BECTHBIX, 0CO3HABATh AEHUIIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
MJIAaHUPOBATH CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyalll0,  BOCIPHUHHMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI30B, TPEOYIOMMA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIE pPEIICHUS U JNEUCTBUS, (OpPMYyIHMpOBaTH U OIICHUBAaTh PHUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

Memanpeomemuvie pe3yromamol

B pesynbrare uzydeHus anreOpbl Ha ypOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUs Yy
ydamerocss OyayT copMUpOBaHBI CIEIYIONIUE METANpPEIMETHBIE PEe3yJIbTaThl:
MO3HABATCIIbHBIE  YHUBEpCaJbHbIC  Y4YcOHBIE  JEUCTBUS,  KOMMYHHKATHBHBIC
YHUBEpCalIbHble y4eOHbIE JCHCTBUS, PETYJIATUBHBIE YHUBEpPCAJIbHbIE Yy4eOHbIE
JIEHUCTBUSA, COBMECTHAS JEATEIHHOCTD.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUS:

— BBIIBJIATH M XapaKTEPH30BaTh CYIIECTBCHHBIC NPHU3HAKM MAaTEMaTHYECKHX
00BEKTOB, TOHATUH, OTHOIICHWA MEXKIy MOHATHUAMHU, (HOPMYIUPOBATH OMPEACIICHUS
MOHSTUHN, YCTaHABIMBATH CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

— BOCTIpMHUMATh,  (QOPMYIHpOBATH U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAMTEIIbHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIC;



— BBISIBIIITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS B
(dakTax, OaHHBIX, HAOJNIONEHUSIX U YTBEPKICHUAX, MNpenIaratb KpPUTEPUH IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

— JIeJIaTh BBIBOJIBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEIYKTHUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

— pa3bupaTh JOKa3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXKACHHUM (MpsSMble U OT
IPOTHUBHOTO), MIPOBOJINTH CaMOCTOSITEJILHO HECJIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATH APTYMEHTAIMIO, TMPUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh cmoco0® pemieHus Yy4eOHOW 3ajaunm  (CpaBHHBATh HECKOJIBKO
BApUAHTOB PEILCHHUSA, BBHIOMpATh HanboJee MOIXOIAIUMNA C Yy4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

— HCIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUNM HWHCTPYMEHT I[O3HAHUS,
(dhopMyHpoBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOATEIILHO
yCTaHaBJIMBATh UCKOMOE M JIaHHOE, (OpMHUPOBATH THIOTE3Yy, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHUE;

— OPOBOJUTH IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAaHY  HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE IO YCTAHOBIEHHIO  OCOOEHHOCTEHN
MaTeMaTUYECKOro O0OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

— CaMOCTOSITEILHO (HOPMYJIHPOBaThH OOOOIIEHUS M BBIBOALI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIIO/ICHUS, UCCIEOBaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJbTaTOB, BBIBOJIOB M O0O0OIICHUI;

— TIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Tpollecca, a TakKXKe BbBIABUTAThH
MPEOJIOKEHUSI O €T0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

— BBISIBJISITh  HEJAOCTATOYHOCTh W W30BITOYHOCTh HMHGOpPMAIMH, JAHHBIX,
HEOOXOMMBIX JIJISI PEIICHHS 3a]1a4H;

— BbIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U  HUHTEPIPETUPOBATH
MH(pOpMAIIUIO PA3JIMUHBIX BUJIOB U (DOPM MpECTABIICHHUS;

— BBIOUpaTh (OpMy IIpeACcTaBICHHUS HHPOPMAIIUU U WIUTFOCTPUPOBATDH PEIIacMbie
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpaukoi 1 MX KOMOWHAIIUSIMU,

— OIICHUBATh HAAEKHOCTh HWH(POpMAIIMKM TIO0 KPUTEPHUSM, MPEIIOKECHHBIM
y4YUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS:

— BOCTIIPUHUMATH ¥ (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
1eIsIMU OOIIEeHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3aJlaud, KOMMEHTUPOBATh
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ITOJIyYEHHBIA PE3yJIbTaT;

— B X0 0OCYXJIeHUs 3a/1aBaTh BONPOCHI 10 CYIIECTBY OOCYXIaeMOMl TEMBI,
npoOJIeMBbl, pelIaeMoi 3aJlauM, BbICKA3bIBaTh WJIEU, HALIEJICHHbIC HA MOMCK PELICHMUS,
COTOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYTUX YYACTHUKOB JIHAJIOra,
oOHapyXHBaTh pa3INure U CXOJICTBO MO3UIUH, B KOPPEKTHOU (opMe GHopMyTupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

— MPEACTaBIATh PE3yJIbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, MCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSATENBbHO BBIOUPATh (OpMAT BBICTYIUIEHUS € YYETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH;

— MOHUMATh U HWCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M HMHIWBUIYaIbHOU
pabOTHI IPU PEIICHUH YICOHBIX MAaTEMATHICCKUX 3a71aY;

— NPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OpPraHU3alUIO
COBMECTHOI paboThI, pacipeneisaTh BUAbl padoT, 10roBapUBaThCs, 00CYkKAATh MPOLIECC
U pe3yiabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

— y4acTBOBAaTh B IPYMIOBBIX (opMax padOThl (00CYKaeHUsI, 0OOMEH MHEHUSIMU,
MO3TOBbIE HITYPMBbl U JPYTUE), BBHINOIHITH CBOIO 4acTb pabOThl U KOOPAMHHUPOBATH
CBOM JICUCTBUA C JIPYTUMH WIEHAMU KOMaH/bl, OLICHUBATh KAU€CTBO CBOETO BKJAJa B
OO MPOIYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIe YHHBepcaJbHbIe y4eOHbIe JAeiicTBUS

Camoopranusauus:

— CAMOCTOSITEJIBHO COCTABJIATH IUIaH, AJITOPUTM PEIICHUs 3aJadd (WM €ro
4acTbh), BBIOMPATh CIIOCOO PEIICHUS C YYETOM HUMEIOUIMXCS PECypCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBaTh U KOPPEKTUPOBATh BApUAHThl PEIICHUNA C YyYETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

— BJIAJIETh CHOCO0AMU CaMONPOBEPKHU, CAMOKOHTPOJISI IMpollecca U pe3yJibTara
pelIeHrs MaTeMaTHYeCKOH 3a1a4u;

— MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIICHUU 3aJauH,
BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAlIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLIGHMBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH IMOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTHMKEHHMS WIM HEIOCTHXKEHHS IIeJId, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

IIpeomemnvle pezyniomamol
[IpenmeTHBIC pe3yabTaThl 0 YICOHOMY mpeaMeTy «Anredpa» B COOTBETCTBHUU C
®I'OC obecneunBaroT:
— YMEHHE ONEPHPOBATH MOHATHUSIMH: HATYPAIBHOE YUCIIO, IPOCTOE M COCTABHOE
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YHUCJIO, JEIUMOCTh HaTypaldbHBIX YUCEJ, IPU3HAKHU AECIUMOCTH, LEJI0€ YHCIIO, MOIYJb
quciia, OOBIKHOBEHHas Jpo0b M JAecATHYHas JApoOb, CTaHAApPTHBIM BHJ YHCIHA,
paloHaIbHOE YUCIIO, UPPALIMOHAIBHOE YHUCIIO, apU(PMETUUECKUI KBaIpaTHbIN KOPEHb;
YMEHHUE BBINOJHATh JACUCTBHUS C 4YHUCIIaMH, CpPaBHUBaTh U YIOPSAJOYMBATH YHUCIA,
MPEACTABIIATh YWCIA HAa KOOPAMHATHOW MPSMOM, OKPYIJIATH YHUCJA; YMEHHE J€laTh
MIPUKUJKY U OLICHKY pe3yJIbTaTa BbIYUCICHU;

— YMEHHE OIEepUpOBaTh NOHATUSAMHU: CTENEHb C IEJbIM I[OKa3aTeleM,
apumeTnyecKkuil  KBaJpaTHBIH KOpPEHb, MHOIOYJEH, ajureOpauyeckass ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHM OOJbIlE €IWHUIBI, YMEHHE
BBINOJIHATH pacueTsl 1o Gopmysam, npeoOpa3oBaHMsl LEbIX, JPOOHO-pallMOHATbHBIX
BBIP)KEHHUI U BBIPAKEHUI C KOPHSAMU, Pa3I0KEHHE MHOTOWJIEHA Ha MHOYKUTEIHN, B TOM
YHCIIE C UCTIOIb30BaHUEM (DOPMYIT pa3HOCTH KBAJAPATOB U KBaJpaTa CyMMbI U Pa3HOCTH;

— YMEHHUE OIepUpOBaTh MOHATUSAMH: YUCIOBOE PABEHCTBO, YPaBHEHUE C OJHOMU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHE pelaTh
JUHEWHbIE U KBaJlpaTHbIE YPAaBHEHMsI, JAPOOHO-pallMOHANIbHBIE YpPaBHEHUS C OJHOMN
IIEPEMEHHOM, CUCTEMBI JBYX JIMHEWHBIX ypaBHEHUM, JIMHEHHBbIE HEPABEHCTBA U HUX
CUCTEMBI, KBaJPATHBIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJJHOMN NMEPEMEHHOM, B
TOM YHUCJIE MPU PEUICHUU 3a7a4d U3 APYTUX NPEIMETOB U MPAKTUYECKUX 337a4; YMEHUE
MCIIOJIb30BaTh KOOPAMHATHYIO IPSIMYIO U KOOPJMHATHYIO IJIOCKOCTh JIJIS1 N300paKeHUS
pELICHUI YpaBHEHNI, HEPABEHCTB U CUCTEM;

— YMEHHE OINEepUpOBaTh MOHATUAMU: (QYHKUMS, TpapuKk (QyHKUHUH, HYIU
(GyHKIUHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs, yObIBaHMUS,
HauOoJbllIee U HauMEHbIIEe 3HAUYCHUS (YHKUMUU; YMEHHE ONEepUpPOBATh MOHATHUSIMHU:
npsiMasi MpONOPLUHUOHANTBHOCTb, JINHEWHAsI (YHKLHUS, KBalpaTU4Hasi (yHKLMs, oOpaTHas
MPONMOPIMOHAIBHOCTD, Mapaboiia, rumnepoosa; yMEHHE CTPOUTh Tpa@ukud (yHKLHA,
UCIOJIb30BaTh TpaUKH ISl ONpENeCHUs] CBOWCTB IMPOLIECCOB M 3aBUCUMOCTEH, IS
pelIeHus 3a/1a4 U3 Ipyrux yueOHBIX IPEIMETOB U peaJbHON KU3HU; YMEHUE BbIpaXaTh
(dbopMysiaMy 3aBUCUMOCTH MEKIY BEIHMUNHAMU;

— yYMEHHE OINEepUpOBaTh MOHATUSAMU: IMOCIEIOBATEIbHOCTh, apupMeTHIECKas U
reoMeTpHUUYECKasl MPOrpeCcCUr; YMEHHME HUCIIOJIb30BATh CBOMCTBA IOCIEN0BATENBHOCTEM,
(bopMyJbl CyMMBI U OOIIETO Yi€Ha NP PEIICHUH 3a/lay, B TOM YHUCIE 3a/1a4y U3 JPYrux
y4eOHBIX MPEIMETOB U PEATbHON KU3HU;

— YMEHHE pEIIaTh 3aJa4d Pa3HbIX TUIOB (B TOM YHCIIE HA IPOLIEHTHI, O U
4acTH, JIBI)KEHHE, paboTy, LIEHy TOBApPOB M CTOMMOCTb IMOKYINOK W YCIyT, HaJOrH,
3a7layd U3 00JIaCTU YNPABJICHUS JIMYHBIMU M CEMEHHBIMM (PUHAHCAMHU); YMEHUE
COCTaBJISITh BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA U CHUCTEMbI IO YCJIOBHUIO 3aJayH,
HCCJIEIOBATh MMOJIYYEHHOE pEUICHUWE M OLEHUBATHh MPaBIONOJ00HOCTh MOJYYEHHBIX
pE3yNbTATOB;

— YMEHHE BBIOMpATh TOIXOIAIIMNA H3YYCHHBIH METOJ[ NJISl pEelIeHUs 3aadH,
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NPUBOIUTH TMPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEW B MPUPOJAE U KHU3HH,
pacno3HaBaTh MPOSBICHUE 3aKOHOB MATEMAaTHKU B UCKYCCTBE, OMUCHIBATH OTIEIbHBIC
BBIIAIONINECS PE3YJIbTAThl, MOJIYYCHHBIE B XOJE Pa3BUTHUS MaTEMaTHUKU Kak HayKH,
NPUBOJUTH NMPUMEPHl MAaTEMaTHYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOU U
BCEMUPHOU UCTOPHH.

B coomseemcmeuu ¢ @OII OO0 k konyy obyuenus 6 7 Kiacce y4auwuiicss noayyum
credyowue npeomemHule pe3yaibmamol.:

Yucia ¥ BLIYHCIEHUS

— BBINOJHATh, COYETasl YCTHbIE M IUCBMEHHBIE MPUEMBI, apU(PpMETHUYECKUE
JEUCTBUA C paIllMOHAILHBIMU YHCIIAMH;

— HaxOJUTh 3HAYCHMS YHUCIOBBIX BBIPAXKCHUHM, NPUMEHSITh pPa3sHOOOpa3HbIC
CocoObl W TPHUEMBI BBIYUCICHUS 3HAYCHMM APOOHBIX BBIPAXKCHHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECTUUHBIE IpOOH;

— MEpPeXOoAUTh OT OAHOM (OpPMBI 3alKMCH YHUCENl K Jpyroi (mpeoOpa3oBbIBATH
JECITHUHYIO IpOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECITUUHYIO JPOOb);

— CpaBHUBATH M YIOPSAIOYNBATH PAIMOHAIEHBIC YUCIA;

— OKpYTJISATh YUCIIA,;

— BBINOJHATh MPUKUAKY W OLIEHKY Pe3yJibTaTa BBIYKMCIICHUN, OLIEHKY 3HAaY€HUU
YHCIIOBBIX BBIPAXCHUI; BBIMOIHATH JACUCTBUA CO CTENEHSIMH C HaTypalbHBIMH
MOKa3aTeIsIMH;

— MPUMEHSTHh MPU3HAKKU JCIUMOCTH, PA3NIOKEHHE HA MHOXHUTEIM HATypalbHBIX
qHCed,

— pemath NPaKTUKO-OPUEHTHPOBAHHBIC 3a/1ayM, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPLUMOHAIBHOCTRIO  BEJIMYMH, MPOLEHTaAMH, HHTEPIPETUPOBATH
pe3ynbTaThl peHIeHus 3a7ad ¢ Y4€TOM OTpaHWuYEHUH, CBS3aHHBIX CO CBOMCTBaMH
paccMaTprUBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

— HCIIOJIB30BaTh aNreOpanyecKyt0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuana;

— HAXOAWTh 3HAYCHUS OYKBEHHBIX BBIPOKCHHH TPU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX;

— BBITIOJHATH MPe0oOpa3OBaHMS 11E€JI0TO BBHIPAKECHHS] B MHOTOUJIEH MPUBEICHUEM
MOJ00OHBIX ClaraeMblX, PACKPBITUEM CKOOOK;

— BBITIOJIHATH YMHOKEHHE OJHOWICHAa HAa MHOTOYWIEH W MHOTOYJIeHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH,

— OCYLIECTBJIATH PA3JI0KEHHE MHOTOUYICHOB HAa MHOMUTEIH C TOMOIIBIO
BBIHECEHHSI 32 CKOOKM OOIIET0 MHOXKUTENs, TPYHIMUPOBKUA CIIaraeMbIX, MPUMEHEHUS
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(hopMysT COKpAImEHHOTO YMHOKEHUS;

— MPUMEHSTH MPeoOpa30BaHUs MHOTOWICHOB JJIsl PELICHUS Pa3JIMYHBIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEaTbHON MPAKTUKH;

— MCIIOJIB30BATh CBOMCTBA CTENEHEM C HATypAJIbHBIMM ITOKA3aTEISAMM UL
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

— pemaTh JHMHEWHBIE ypaBHEHUS C OJHOM NEPEeMEHHOW, MPUMEHsS MpaBuiia
nepexo/ia OT UCXOJHOTO yYpaBHEHUSI K PAaBHOCHIBHOMY €MY; MPOBEPSTH, SBISETCS JU
YHCII0O KOPHEM YpaBHEHHUS,

— MPUMEHSITH TpauUecKue METOIbI TP PEIICHUU JIMHCWHBIX YPaBHCHUN U HX
CHUCTEM,;

— MoA0MpaTh MPUMEPHI Map 4YHUCEN, SBISIONIUXCS PEIICHUEM JIMHEHMHOTO
YpaBHEHUS C ABYMS TICPEMCHHBIMH;

— CTPOUTH B KOOPJIAWHATHOM TUIOCKOCTH TpauiKk JTHHEHHOTO YpaBHEHUS C IBYMS
MePEMEHHBIMHU, MOJIB3YSICh TPaPUKOM, IPUBOJIUTH IPUMEPHI PEIICHUS YPaBHEHNUS;

— peuiaTh CUCTEMBI JBYX JMHEHHBIX YpaBHEHUU C JIByMs MEPEMEHHBIMHU, B TOM
qucie rpauuecku;

— COCTaBJIATh M peEIaTh JWHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUH IO YCJOBHUIO 3aJlayl, WUHTEPIPETHUPOBATH B COOTBETCTBUHM C KOHTEKCTOM
3aJlayy TOJIyYeHHBIN pPe3yJbTar.

DOyHKUMHA

— n300paxaTh Ha KOOPJIWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, MHTEPBAJIbI, 3aMMCHIBATh UYWCIOBHIE MPOMEXKYTKH Ha
anredpanvyecKkoM S3bIKe;

— OTMEYaTh B KOOPJAMHATHOW IIJIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpJHMHATaM,
CTpouTh rpaduky TUHEHHBIX GyHKIUMH; CTpouTh rpaduk GyHKIUN y = |X|;

— OINHKCHIBaTh C TIOMONIGI0 (YHKIUNA W3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEeJIMUMHAMHU: CKOPOCTh, BpEMS, pacCTOSHHE, IIeHa, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI;

— HAaXOJWTh 3HAUCHUE (PYHKIIUHU IO 3HAYCHUIO €€ apryMEHTa,;

— MOHUMATh TpadudecKuil CcrocoOd MPEACTABICHHUS M aHalW3a HHPOpPMAIIUH,
W3BIIEKATh W WHTEPIPETHPOBATh MHPOpPMAIMIO M3 TPAUKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEM.

B coomeemcmeuu ¢ @OII OO0 k konyy ob6yuenus 6 8 knacce yuawuiics noayyum
creoyroujue npeomMemmubie pesyibmamaol.

Yucaa v BIYMCICHUA

— WCTOJB30BaTh HayaJbHBIC MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIHHBIX
qrceNl /I CPaBHEHHS, OKPYTJICHHS W BBIYUCICHUN, M300pakaTh ICHCTBUTEIHHBIC
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YyCJia TOYKaMH Ha KOOPAWHATHON IIPSIMOM;

— MPUMEHSTh TMOHATHE apU(METUYECKOr0 KBAJIPATHOTO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, WCHOJB3Yysd MpPU HEOOXOJUMOCTH KaJIbKYJATOP, BBIOJHSTh
peoOpa3oBaHUs BRIPAKECHUM, COAEpKAIIUX KBaJpaTHbIE KOPHH, UCIOJb3Ysl CBOICTBA
KOpHEWH;

— HCMOJIb30BaTh 3aMKMCH OOJIBIIUX U MaJbIX YHUCEI C MOMOIIbIO JIECITUYHBIX
npoOeii u creneHelt yucna 10.

AnredOpanveckue BbIPAKEHUS

— NPUMEHATh MOHSITUE CTEIEHH C LEJbIM  II0KA3aTelieM, BBIIOIHATH
peoOpa3zoBaHusl BEIPAXKEHUH, COJIEpKAILMX CTEIICHHU C 1IeJIBIM MOKa3aTelieM,

— BBINOJIHATH TOXKJIECTBEHHBIE MPeoOpa3oBaHusl pallMOHATBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBWJI ACHUCTBUIN HaJ MHOTOUJIEHAMU U alre0pandyeckKuMu ApoosiMu;

— packiaabpIBaTh KBAJIPATHBIN TPEXUIICH HA MHOKUTEIIH;

— NPUMEHATH NMPeoOpa30BaAHUS BBIPAKCHUIN Ui PEIICHUS PAa3IUYHBIX 3ajlad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

— peliaTth JUHEHHbIE, KBaJpaTHbIE YPAaBHEHUS M PALMOHAIbHBIE YpPAaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU;

— NIPOBOJUTH IPOCTEHIINE HCCIIEIOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHUW, B
TOM YHCJIE ¢ TPUMEHEHUEM rpadUyecKux MpeCTaBICHUN (yCTaHABIUBATh, UMEET JIU
ypaBHEHHUE WJIM CUCTEMAa YPaBHEHUH PEIlICHHUS, €CITH UMEET, TO CKOJIBKO, U MPOYEe);

— MEpPeXOJIUTh OT CIOBECHON (OpPMYIUPOBKU 3a7aun K e€ anredpandeckoi
MOJIEIM C TIOMOLIBKD COCTaBJICHUWS ypaBHEHUS WM CHCTEMbl ypAaBHECHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MOJIYYEHHBIN pEe3yIbTaT;

— NPUMEHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JIJII CPABHEHUS, OLIEHKH, PEIIaTh
JUHCHHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM W HMX CHCTEMBI, JaBaTh IpaduIecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

— TMOHUMATh W HCMOJIb30BaTh (DYHKIIMOHAIBHBIE TMOHSATHS WU S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAUYCHMsI), OINpPEACNATh 3HauyeHUE (YHKIMU 10 3HAYCHUIO
apryMeHTa, ONpeAeNaTh CBOMCTBA (PYHKIUU 10 €€ rpaduKy;

— CTpOUTH rpaduKy dIeMeHTapHbIX GyHKImi Buga: Y = K/X, y = X2,y = X°y = |X],
y= X, OIHACHIBATH CBOHCTBA YNCIOBO! byHK1MU 10 €€ rpadukKy.

B coomeemcmeuu ¢ @OII OO0 k koHyy obyuenus 8 9 knacce y4awuiicsi NOJIYyYuUm
credyrowue npeomemHule pe3yibmamol:

Yucaa v BIYMCICHUA

— CpaBHUBATh U YHOPSAI0YUBATH PALIMOHAIBHBIE U HPPALIMOHAIIbHBIC YUCIIA,;

— BBIIIOJIHATH apI/I(l)MCTI/IquKI/Ie JleﬁCTBHH C palMOHAJIbHBIMH YHUCJIaMH, COUYCTAasd
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YCTHbIE M NMCBMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCIEHUS C HPPALMOHAIBHBIMU
YHUCIIAMH;

— HAXOAWTH 3HAYCHHUsI CTEIICHEH C LEJIbIMM ITOKA3aTeIIMU U KOPHEW, BBIYHUCIIATH
3HAYEHHUS YMCIIOBBIX BBIPAKEHUN;

— OKpYIJISATh JIEMCTBUTENIbHBIE YKCIIA, BBIIOJHATh NPUKUAKY pe3yJibTara
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

— pelaTh JUHEHHbIE U KBAJAPATHBIC YPABHEHUS, YPABHEHUS, CBOJALINECS K HUM,
MpOCTEUIINE APOOHO-PAlMOHAIIBHBIE YPABHEHMUS,

— pemaTh CUCTEMbI JABYX JIMHEHHBIX YpPaBHEHUW C JByMs IE€PEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPaBHEHHUE HE SBIIACTCS JIUHEHHBIM,

— pemarth TEKCTOBBIE 3a/Jayd  aireOpandeckuM CcrnocoOOM C  IMOMOIIBIO
COCTABJICHHS YPAaBHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH;

— NIPOBOJUTH IPOCTEHIINE HCCIIEIOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHUW, B
TOM 4YHCJI€ C IPUMEHEHUEM IpapHUuecKUX MpeACTaBICHUN (yCTaHABIMBATh, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPAaBHEHUN PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE);

— pemiath JMHEWHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paxkaTb
pelIeHe HEPaBeHCTB Ha YWCIOBOM MpPSMOM, 3alUChIBATh PEIICHHE C IOMOIIbIO
CHUMBOJIOB;

— pelaTh CUCTEMbI TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIIHNE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELLICHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C TOMOILBIO CUMBOJIOB;

— HCMOJb30BAaTh HEPABEHCTBA MPYU PEIICHUH PA3IMYHBIX 33/]1a4.

DOyHKIUU

— pacrno3HaBaThb (YHKIMHM HW3YYEHHBIX BHJIOB, IIOKa3blBaThb CXEMaTHUYECKU
PAacIoJIOKEHUE Ha KOOPMHATHOW IJIOCKOCTH rpadukoB GyHKIMA Buaa: Y=kX, y=kx+b,
y=k/x, y=ax’+bx+c, y=x°, y= Vx, y= |X|, B 3aBHCHMOCTH OT 3HaUCHHiT KOIPPHIHCHTOB,
OMKCHIBATH CBOMCTBA (PYHKIUH;

— CTPOUTh M M300pa)kaTh CXEMAaTHYECKH TpauKy KBaJAPATUUYHBIX (YHKIHM,
OTUCHIBAaTh CBOMCTBA KBAIPAaTUUHBIX (PYHKIIHI 10 UX rpadukam;

— pacrno3HaBaTh KBaJpaTHUYHYIO (YHKLHUIO 1O (popmysie, NPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLUMI U3 peaibHOM )KU3HU, (PUBHKHU, T€OMETPHH.

YucsioBbIe MOCIEI0BATEILHOCTH U NIPOrPecCum

— pacro3HaBaTh apu(PMETHUECKYIO0 U TEOMETPUUYECKYIO MTPOTPECCUU MPU PAZHBIX
croco0ax 3aJaHusl;

— BBINIOJIHATH  BBIYMCIIEHUS C  HCHOJb30BaHHMEM (opMyd n-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI MEPBBIX N YJICHOB,;

— 1/1306pa>1<aTL YJICHBI IIOCICAOBATCIIBHOCTH TOYKaMHM Ha KOOpJIHHaTHOﬁ
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IJIOCKOCTH;

— pemiaTh 3a7a4M, CBS3aHHBIC C YHCIOBBIMHU IIOCJCAOBATEIBHOCTAMU, B TOM
YUCJIC 3aJlayd M3 peajbHOW XU3HH (C HCIIOJIh30BAaHHEM KaJIbKYJISATOpPA, ITU(POBBIX
TEXHOJIOTHHA).

TemaTuveckoe NJIAHUPOBAHUE
C YKa3aHUEM KOJIMYeCTBA aKaJleMUY€eCKUX YacCoB,
OTBOJUMBIX HA OCBOEHHE KAK/I0il TeMbl Y4eOHOI0 IpeIMeTa U BO3MOKHOCTh
HCIOJIL30BAHMS 110 ITOI TeMe JIeKTPOHHBIX (MG POBBIX) 00pa3oBaTeJIbHBIX
pecypcoB, B TOM 4YHcJIe ¢ y4eTOM padoueil mporpaMMbl BOCIMTAHUS *

7 KJace

DJIeKTPOHHbIE
Ne Koa-Bo (uu¢posBbIe)

Tema ypoka DJ1eMeHTBI CO/IePKAHUS
n/n 4acoB oOpa3oBaTe/ibHbIE

pecypchl

Hpobu OOBIKHOBCHHBIC u
JECATUYHBIE, MEPEXO0] OT OJHOMU
dbopmbl  3amucu  ApoOel K
JIPYTOH. [TonsaTne
paIMOHAIBPHOTO YHCIA, 3aIHCh,
CpaBHEHHE,  YIOPAIOYHBAHUE
paIoHaIbHBIX qucel.
Apudmerndeckne necTBus ¢
panvoHaIbHBIMU YHCIaMHU.
Pemrenne 3amau w3 peanbHOU
MIPAKTUKH Ha 4acTH, Ha APOOH.
Crenenb c HaTypaJIbHbIM

Yucna u MoKa3aTeseM: oIpeJieNieHue,
BBIYUCIICHUSI. o5 npeoOpa3oBaHue BeIpakeHHUit Ha | https://m.edsoo.ru/7f4
PanmonansHbIe OCHOBE OIpEIENICHHs], 3allUCh 15b90

yucna Oonbmux yucen. IIpoueHTsl,
3aIuCh MPOLIEHTOB B BUJIE IpoOu
U apoOu B BHJE MPOLEHTOB. Tpu
OCHOBHBIE 33J]aul Ha MPOLIEHTHI,
peuieHue 3aaad U3 peajbHON
MPAKTUKH.
[IpumeHenue MIPU3HAKOB
JIeTUMOCTH,  pa3JIo)KeHHEe  Ha
MHOKHUTEITH HATYpaJbHBIX
qHce.
PeanbHBIE 3aBHCUMOCTH, B TOM
yuciae TmpsMas W oOpaTHas
MTPONOPIIMOHAITLHOCTH.

Anrebpanueckue 97 [lepemennsle, yucioBoe | https://m.edsoo.ru/7f4
BBIPAXKECHUS 3HaYEHUE BBIpAXKEHUS c 15h90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

MEPEMEHHOM. Jonyctumele
3HAYCHUA MECPCMCHHBIX.
[IpencraBienre  3aBUCHUMOCTH
MCXKAYy BCJIMYMHAMMU B BHIAC
¢dbopMynbl.  Bpluucnenus 1o

dopmynam.  IIpeoOpazoBanue
OYKBEHHBIX BBIPAKCHUIA,
TOKJIECTBEHHO paBHBIC
BBIpKEHUS, npaBuiia
peoOpa3oBaHUs CyMM u
MIPOU3BEICHUH, npaBuiia
pacKpbITUS CKOOOK u
MIPUBEACHUS MO1I00HBIX
CllaracMbIX.

CaoiicTBa CTEIICHU c

HATypAJIbHBIM II0KA3aTEJIEM.
OpHOwWIEHBI M  MHOTOYJICHBI.

CrerneHb MHOT'OYJICHA.
CnoxxeHue, BBIUMTAHUE,
YMHOKEHHE MHOTOYJICHOB.
DopMyibl COKpAILEHHOT'O

YMHOXEHHS: KBaApaT CYMMBI U
KBagpar paszHoctu. Popmyna
pa3HOCTH KBaJIPaTOB.
PaznoxeHne MHOrO4YICHOB Ha
MHOYKUTEIIH.

YpaBHeHUA U
HEPaBEHCTBA

20

YpaBHeHHE, KOPEHb ypaBHEHUS,

MpaBmUIIa peoOpa3oBaHUs
ypaBHCHHS, PaBHOCHIILHOCTh
YpaBHECHUH.

JIuneliHOE ypaBHEHUE C OIHOM
IIEPEMEHHOM, YHCIIO  KOPHEHR
JINHEWHOT O ypaBHEHUS,
pelIeHne JIMHEWHBIX YPaBHEHUM.
CocraBneHne ypaBHEHUH 11O
ycloBurO  3amayd.  Peienwue
TEKCTOBBIX 337a4 C IOMOUIBIO
YPaBHEHHUH.

JluneitHoe ypaBHEHHE C ABYMSA
MEePEMEHHBIMH M €ro rpaguk.
Cucrema  OByX  JHMHEHHBIX
ypaBHEHUH c JIBYMs
TIEPEMEHHBIMH. Pemenue
CHCTEM YpaBHEHUH CIIOCOOOM
IIOJICTAHOBKH. [Tpumepst
pelieHuss TEKCTOBBIX 3a7a4 C
TMOMOIIBIO CUCTEM YPAaBHEHUI.

https://m.edsoo.ru/7f4
15b90

Koopaunats! n
rpaduku. OyHkuuu

24

Koopaunarta ToukM Ha mpsMoil.
Yucnossle IIPOMEXKYTKH.
Paccrosane  Mexny — IByms
TOYKAMH KOOpJAWHATHON
MIPSIMOM.

https://m.edsoo.ru/7f4
15b90
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https://m.edsoo.ru/7f415b90
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[IpssmoyronbHas cucrema
koopauHat, ocu Ox u Oy.
Abcmucca u opArHAaTa TOYKU Ha
KOOPJIMHATHOMN IUIOCKOCTH.
[Ipumepsl rpadukoB, 3a7aHHBIX
dbopmynamu. Yrenue rpaduxos
pealIbHBIX 3aBHCUMOCTEH.
[Monsatue ¢ynkumu. ['paduk
¢bynkuun. CpoiicTBa (yHKIIHM.
JIuneiinas pynkuus, e€ rpaduk.
I'padux dysxkmumm y = [x|.
I'padpuueckoe pelieHue
JIMHEWHBIX YPAaBHEHUU U CUCTEM
JIMHEHHBIX YPABHEHUM.

[ToBTOpEHUE N

https://m.edsoo.ru/7f4

3) 6
000011IeHNE 15h90
Hroro 102
8 knacc
DJIeKTPOHHbIE
Ne Koa-Bo upposbie
Tema ypoka DJ1eMEeHTBI CO/IePKAHUS (1t pp )
n/n 4acoB oOpa3oBaTe/ibHbIE
pecypchl
KBagparHslli KOpeHb U3 4HCHA.
[TonsTne 00 wuppaLUOHATIEHOM
qHcle. JlecsTuunbie
MPUOIVKCHUS UPPAITUOHATBHBIX
Yucna u p ppatt . .
qucel. CroiictBa | https://m.edsoo.ru/7f4
1 BBIYHCIICHUS. 15
apu(MeTUYECKUX  KBaJpaTHBIX 17af8
KBagparusie kopHH o
KOpHE W HX TNpUMEHEHHE K
peoOpa3oBaHUIO YHUCJIOBBIX
BBIPOKEHUI ¥  BBIYHCICHUSM.
JlericTBUTENbHBIC YHCTIA.
Hucna n CremneHp C 1ETBIM MOKa3aTeleM
BBIUMCIICHHUS. . . https://m.edsoo.ru/7f4
2 7 u e¢ cpoiictBa. CraHmapTHas
CrereHs ¢ HenpM 17af8
3amMch yucia
MOKa3areaeM
Aurebpanreciue KBagpartusiit TPEXWIEH
BBIpKEHUS. P P > | https://m.edsoo.ru/7f4
3 . 5 pasioxeHne KBaJ[paTHOTO
KBagpaTHbIii . 17af8
. TpEéXUsieHa HA MHOXKHUTEIH.
TpEXUIIeH
AnreOpandeckas JIPOOB.
OcHoBHOE CBOICTBO
Anrebpanyeckue anredpanvecKoi poowu.
4 BBIPKEHUSI. 15 CnoxeHnue, BbIUMTaHue, | https://m.edsoo.ru/7f4
Anrebpanueckas YMHOKEHHUE, JieJIeHne 17af8
IpoOb anreOpanyecKux npobeit.
PanmoHasibHbIC BRIDOKEHUS U UX
npeoOpa3oBaHue.
5 YpaBHeHuUs U 15 KBaapatHoe ypaBHenwue, | https://m.edsoo.ru/7t4
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HEPaBEHCTBA. dbopmyna KOpHEW KBaApaTHOTO 17af8
KBanpatHsie ypaBHeHus. Teopema Buera.
ypaBHEHUS Pemenue ypaBHEHUH,
CBOIAIIUXCS K JIMHEHHBIM W
KBaJIpaTHBIM. [Ipocreiimme
JTpOOHO-pallMOHATILHBIC
ypaBHEHHUS.
I'paduueckass  mHTEpHpeTanUs
ypaBHEHUH c JIBYMsI
MIePEeMEHHBIMU U CUCTEM
YpaBHenus u JIMHEHHBIX YpPaBHEHUU C JBYMsI
5 HEPaBEHCTBA. 13 MepEeMEHHBIMH. [Mpumepst | https://m.edsoo.ru/7f4
Cucremsl pelIeHus CHUCTEeM HEIMHEHHBIX 17af8
YpaBHEHUN ypaBHEHUH c JIBYMsI
MIePEeMEHHBIMH.
Pemienne  TekcTOBBIX  3amad
anredpanvdecKiuM CrocoOOM.
UucnoBble HEPABEHCTBA U HUX
cBoiicTBa. HepaBeHCTBO ¢ OJIHOM
rnepeMeHHol. PaBHOCHIIBHOCTH
YpaBHeHUs U . .
HEPABCHCTB. Jluneitnsie | https://m.edsoo.ru/7f4
7 HEpaBEHCTBA. 12 .
HEpaBEHCTBA C OJTHOU 17af8
Hepagencrtpa N
MIePEeMEHHOM. Cucremsl
JMHENHBIX HEPaBEHCTB C OJHOMN
TePEMEHHOM.
[onartne Qynxmun. OOmacTh
ompeieNieHuss U MHOXECTBO
3HaueHud (QyHknuu. CrocoOb
3a/1aHUs kuui.  I'paduk
8 OyHKIHY. 5 ¢)ﬂK . (b}I'{HTeLIIme cslz)ﬁqc):m https://m.edsoo.ru/7t4
OCHOBHbBIE OHSATHS YHIIUTH. . 17af8
¢ynkuun  1no e€  rpaduky.
[Ipumepsl rpapukoB (yHKIUH,
OTPaXKAIOIIUX peanbHbIe
MIPOLIECCHI.
OyHKINH, OIHCHIBAIOIINE
MPSIMYIO u o0OpaTHyt0
MPONOPLUUOHATBHBIE
OyHKINH. POTIOpI https://m.edsoo.ru/7f4
9 9 3aBHCUMOCTH, HWX  rpadukm.
Yucnosbie GyHKITUU 2 .3 17af8
q)yHKuHI/IyZX,y—X,yZ\/X,
y=|x|. I'paduueckoe pemenue
YPaBHEHUH U CUCTEM YPaBHEHUI
10 [ToBTOpeHue u 5 https://m.edsoo.ru/7f4
00o011eHne 17af8
Hroro: 102
9 knacc
DJIeKTPOHHbIE
HaumenoBanue Kouuuec P
Ne (uudpossbie)
pa3iesioB U TeM TBO DJIeMeHTBI CO/Iep:KaHuSs
n/n o0pa3oBaTe/ibHbIE
NMPOrpaMMblI 4yacos
pecypcsl
1 Yucna n 9 PanumonansHbIE gucina, | https://m.edsoo.ru/7f4
BBIUMCIICHHUS. VppalMoOHAJIbHbIE qiuca, 19d08
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JleicTBUTENIbHBIC
quciia

KOHEUYHbIE W  OCECKOHEUYHBIC
JecsITHUHbIe 1podu. MHOXECTBO

JCHCTBUTEILHBIX YHCEeI,
I[CI\/JICTBI/ITCJIBHLIG quclia KaK
OeCKOHEUHbBIC NeCITUIHBIE
npobu. B3auMHO OJHO3HAYHOE
COOTBETCTBHE MEXTY

MHOXECTBOM  JIEHCTBUTEIIbHBIX
YUCeNl U KOOPJUHATHOUN MPSIMOM.
CpaBHenue NENCTBUTEIBHBIX
qyucel, apudmeruueckue
JICUCTBUSA C JEHCTBUTEIbHBIMU
YUCJIAMH.

Pazmepsl 00BEKTOB
OKPY’KaroIlero Mupa,
JUIMTEIIBHOCTh ~ MPOIECCOB B
OKpPY’KarollleM MHpE.

[Mpubmmxénnoe 3HaYEHUE
BCINYNHBI, TOYHOCTbH
IPUOIHKEHHUS. Oxpyrienue

yucen. [lpukuaxka wm  ouneHka
PE3YJIbTaTOB BHIYMCICHUM.

YpaBHeHus u
HEPaBEHCTBA.
YpaBHEHUS C OJTHOU
IIEPEMEHHOMN

14

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH,  CBOISIIMXCS K
JIMHEUHBIM.

KBanpatHoe YpaBHEHHE.
Pemenue YPaBHEHUH,
CBOIAIIMXCS K  KBaJpaTHBIM.
buxsanpartHoe YPaBHEHHUE.
[Ipumepsl pemeHus ypaBHEHMM
TPETbEN U 4YETBEPTON CTENECHEU
pa3yIoKEHUEM HAa MHOKHUTEIIN.
Pemenune JpoOHO-
palMOHAJIBHBIX YpaBHEHUM.
Pemrenne  TEKCTOBBIX — 3amad
ayre0pandeckuM METOIOM.

https://m.edsoo.ru/7f4
19d08

VYpaBHeHus u
HEPABEHCTBA.
Cucremsl
YpaBHEHUN

14

VYpaBHeHHE c IOBYMsI
MEPEMEHHbBIMH U €ro rpaduxk.
Pemenune CUCTEM JBYX
JIMHEWHBIX YPABHEHUN C JABYMs
IIEPEMEHHBIMH. Pemenue
CUCTEM JBYX YpaBHEHUH, OJHO
13 KOTOPBIX JIUHEUHOE, a Jpyroe
- BTOPOU CTEIICHU.
I'papuueckas  uHTEpHpeTanus
CUCTEMBbl ypaBHEHUH C JABYMS
IIEpEMEHHBIMU

Pemennie  TEKCTOBBIX  3amad
aJre0panyeckM CIoCOOOM.

https://m.edsoo.ru/7f4
19d08

VYpaBHeHus u
HEPaBEHCTBA.
HepaseHncrBa

16

UucnoBble HEPABEHCTBA U HUX
CBOMCTBa
PenreHne TMHEMHBIX HEPAaBEHCTB

https://m.edsoo.ru/7f4
19d08
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C OJIHOW TepeMeHHoil. Pemenue
CUCTEM JIMHEWHBIX HEPaBEHCTB C
OJIHOM TIEPEMEHHON U CHUCTEM
HEPaBEHCTB c TBYMSI
MepeMEHHBIMHU. KBanparusie
HEpaBEHCTBA. I'paduueckas
WHTEpIpETaIs HEPABEHCTB.

KBagpartuunass  Qynkuums, e€
rpadguk u cBorictBa. Ilapabomna,
KOOPAUHATHI BEPIIHHBI
mapabosibl, ock cummerpuu | https://m.edsoo.ru/7f4
napaloJbl. 19d08
I'paduxu Gynkmuii: y = kx, y =
kx +b,y=kix,y=x> y=1x,y
= |X| , ¥ ©X CBOMCTBA.

S) OyHKIMH 16

[TonsiTue YUCIIOBOM
MIOCJIEI0BATEIbHOCTH.  3a/laHHe
MIOCJIEZI0BATEIBHOCTH
pexkyppeHTHON  (dopmynolt U
(dhopMyII0ii n-TO YICHA.
Apudmernueckas u
reOMETpUYEecKas  IPOTPECCHH.
dopmybl n-ro YJIeHa
apu(MeTHIECKOU u | https://m.edsoo.ru/7f4
TCOMETPUYECKONH  TIPOTPECCHH, 19d08

CYMMBI IIEPBHIX N WICHOB.
N3o6paxkenue YJICHOB
apupMeTHIECKON u
FeOMETPUYECKON  mporpeccuid
TOYKAMU Ha  KOOPJIMHATHOM
IUIOCKOCTH. JIuueinsbIi u
SKCIOHEHINAIbHBII pocr.
C110>XHbI€ MTPOLICHTBHI.

YuciaoBbie
6 [10CJIENOBATEIBHOCT 15
5

IToBTOpEHME,
000011IEHHE, https://m.edsoo.ru/7f4
18
CHCTEMATU3ALINS 19d08
3HAHUM

Hroro: 102

* Vyer paOouell mporpamMmbl BOCIUTaHUS B TEMAaTHYECKOM IJIAHUPOBAHHUU
pabouyux mporpaMm y4dyeOHBIX MPEAMETOB YTBEPXKIaeTca MpukazoM aupexkropa MbOY
COII Ne 55 na Texymuit yueOHbIN roja He nmo3aHee 31 aBrycra.
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