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IHosicHuTeIbHAA 3aIHCKA

PabGouass mporpamma ydeOHOro mnpeaMera «Anrebpa» (mpeameTHas o0JacTh
«Marematuka W uH(QOpMaTHKa») HA YpPOBHE OCHOBHOro oO0IIero oOpa3oBaHUs
cocTaBjieHa Ha ocHoBe TpeOoBaHUil K pe3yibTaTaM OCBOEHUS MPOTpaMMbl OCHOBHOTO
obmiero oopazoBanusi deneparbHOTO rOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa
OCHOBHOTO o0miero obpazoBanusi, denepanbHON aganTUPOBaAHHONW 00pa30BaTENbHOM
MPOrpaMMbl OCHOBHOTO 00IIIer0o 00pa3oBaHus, MPOrpaMMbl y4EOHOTO Kypca « Aredpar
®enepanbHOil paboyeil mporpaMmsl MO0 yueOHOMY mpeameTy «MareMaTukay, a Takxke
OpUEHTHPOBaHA Ha LIEJIEBbIE MPHOPUTETHI, CHOPMYIUPOBAHHBIE B (QeaepaabHOM
pabouelt mporpamMme BOCIIUTaHUS.

Pabouast nporpamMma no yueOHOMy mipeaMeTy «Anredpa» (J1ajgee COOTBETCTBEHHO
— mporpaMma Mo anreOpe, anreOpa) BKIIOYAET MOSICHUTEIBHYIO 3aIllMCKY, COJEpKaHUE
oOyueHusi, TUIAHUPYEMbIe pe3yidbTaThl OCBOCHHMA TMPOrpaMMbl 1O  anredpe,
TEMaTUYECKOE TUIAaHUPOBAHUE.

[TosicHuTenbHAs 3amMCcKa OTpa)kaeT OOLIME LENH U 33/Ja4d 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
MpeaiaraloTcs s 0053aTeIbHOTO M3YUYEHUsI B KaKOM KJIACCE HAa YPOBHE OCHOBHOT'O
o0111ero oOpa3oBaHusl.

[Imanupyembie pe3yJabTaThl OCBOCHHS MPOrPaMMbl IO airedpe BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PE3yNbTaThl 32 BECh MepHoj OOydeHHs Ha ypOBHE
OCHOBHOTO 0O01Iero odpazoBaHus, a TAaKKe MPEAMETHbIE JOCTHKEHUS 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'YMaHUTApPHOTO IMKJIOB, €€ OCBOCHUE HEOOXOAUMO JJIsSl IPOJI0JDKEHHST 00pa30BaHUsI U B
IIOBCEHEBHOM JKU3HU. Pa3zBuTme y ydyalluxcsi HAy4YHBIX [MPEICTABICHUN O
MPOUCXOXKJICHUH U CYIIHOCTH alreOpandecKux aOCTpakiuii, crmocode OTpaKeHHs
MaTeMaTHYSCKOM HAyKOM SBIICHHMM M TIPOIIECCOB B MPUPOAC M OOIIEeCTBE, POJIH
MaTeMaTUYeCKOr0 MOJICTUPOBAHMS B HAYYHOM IMO3HAHUM M B MPAKTUKE CIIOCOOCTBYET
(hopMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTalud B COBpEeMEHHOM HuppoBOM obIiecTBe. M3yuenue anreOpsl oOecrneunBaeT
pa3BUTHE YyMEHUs HaAOII0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CINOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUSA W BBIBOABI, (opmynupoBaTh yTBepxkaAcHHS. (OcBoeHHE Kypca aireOpbl
o0OecrieuynBaeT pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS YYaIlIUXCS: OHH HCIOJB3YIOT



JENyKTUBHbIE W WHAYKTUBHBIE pACCyXIEHHUs, 0000IIeHHe U KOHKPETU3AIHUIO,
abctparupoBanre u a”ainoruto. OOyueHue anreOpe NpenrnosaraeT 3HAUYUTEIbHBIH
00BEM CaMOCTOSTENLHON JIESITEIbHOCTH y4YalluXcs, IO3TOMY CaMOCTOSTEIIbHOE
pelIeHue 3a1a4 IBIsIeTCs peaju3aluen 1esTeIbHOCTHOTO MPUHIINIA 00yYEHUSI.

B cTpykType mporpammsl yueOHOTo Kypca «AnreOpa» Ajii OCHOBHOTO OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYECKUE JIMHUU:
«Yucnma ©  BBIYMCICHUS», «AnreOpanueckue BBIpAXKCHHs», «YpaBHEHHUS U
HEpPABCHCTBA», «DyHKuum». Kaxnas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET M3YUYEHHUSI Kypca, B3aUMOJECHUCTBYS C OPYTUMH
ero JUHUSAMHU. B Xoze M3ydeHus yuyeOHOro Kypca ydalluMcsl MPUXOJUTCS JIOTHYECKU
paccykaaTh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK. B CBsI3M C 3TUM B
nporpaMMy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTABICHHBIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHYeCKOro oOpa3oBaHHs U
CIOCOOCTBYIOLIME OBJIAJICHUIO YYAIIUMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO
a3pika. ConepKaTelIbHOM M CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOro Kypca «Amiredpa»
ABJISIETCS] €70 UHTETPUPOBAHHBIN XapaKTep.

Coneprxanne muHuM «Hucsaa U BBIYMCICHUSD CIYKUT OCHOBOW JUIS JAIbHEMIIIETO
U3YYEHUS MaTEMaTUKH, CHIOCOOCTBYET Pa3BUTHIO Y YUAIUXCSI IOTHYECKOTO MBIIIICHUS,
(GOpMHPOBAHHIO YMEHHSI TMOJb30BATHCS ANTOPUTMAMH, a TaKkKe MIPHOOPETEHUIO
MPAaKTUYECKUX HABBIKOB, HEOOXOJMMBIX ISl IOBCETHEBHOW XU3HU. Pa3BuTHE OHATHS
O YHUCJIE Ha YpOBHE OCHOBHOIO OOIlEro 0Opa3oBaHMs CBS3aHO C PallMOHAJIBHBIMU U
MPPALMOHAIBHBIMU YHCIIaMU, (POPMUPOBAHUEM MPEACTABICHUA O JEHCTBUTEIHLHOM
quciie. 3aBepllIEHUE OCBOCHMSI YHMCIIOBOM JMHMHM OTHECEHO K CpelHeMy oOliemy
00pa3oBaHUIO.

ConepxaHue ByX anreOpanueckux JUHUNA — «AnreOpandeckue BhIPAXKEHUs» U
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHHIO Y  YHaLIUXCS
MaTeMaTUYeCcKOro amnmapara, HeoOXOJMMOIo [JIsl pelIeHud 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHUs Yy4eOHBI MaTepuan TPYIIUPYETCS BOKPYT palMOHAIbHBIX
BbIpaXEHUI. Anredpa JEeMOHCTPUpPYET 3HAUEHUE MAaTeMAaTUKH KakK S3bIKa JJis
IIOCTPOEHUSI MATEMAaTHYECKUX MOJEJE, OMMCAHUS NPOLECCOB U SBJICHUN pPEATBHOIO
mupa. B 3amaum  oOyueHuss anreOpe BXOIIT Takke JalbHEWIIee pa3BUTHE
QJIITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAMMOI0, B YacCTHOCTH, IS OCBOEHHUS Kypca
MH(}OpMATUKU, U OBJIAJICHUE HABBIKAMU JIETYKTUBHBIX paccyxkaeHui. [IpeobpazoBanue
CUMBOJIBHBIX (OPM  CIIOCOOCTBYET PpAa3BUTHUIO BOOOpa)KeHUs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxxanne (QyHKUMOHAIBHO-TPAPUUECKON JIMHUM HAIEICHO Ha IMOJy4YeHHE
VYAIIUMHCS 3HAHUK O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOWM MOAENd st
OMHCAaHUSl W HCCJIENOBaHUS PAa3HOOOpA3HBIX MPOLIECCOB W SIBICHUN B MPHUPOAE U



oOmiectBe. l3yueHue Marepuana CHOCOOCTBYET pAa3BUTHIO Y YYAIlUXCS YMEHHs
MCIIONTb30BATh Pa3IMYHbIC BBIPA3UTEIBHBIC CPEIICTBA S3bIKA MATEMATUKU — CIIOBECHBIE,
CHMBOITMYECKHUE, TpapruecKre, BHOCUT BKIa B (POPMHUPOBAHKE MIPEACTABICHUHA O POIH
MaTEeMaTUK{ B Pa3BUTHUH [IUBUIIA3AIUH U KYJIBTYPHI.

Lenu uzyuenus yuebnoeo npeomema «Aneeopay

[TproputeTHBIMH LIETAIMU 00yUYeHHS anreOpsl B 7-9 Kiaccax sBISIFOTCS:

— MPOJOJKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUN (YHCTIO,
BCJIMYMHA, TEpPeMEHHas, (YHKIUA), OOCCICUMBAIOIINX IMPEEMCTBEHHOCTh U
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;

— pa3BUTUE WHTEUIEKTyaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH Yydaluxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHHUS,
MHTEpeca K U3YICHHIO anreOph;

— (opmupoBanue (QyHKIMOHAIBHON MaTeMaTHYEeCKOW TPaMOTHOCTU: YMEHUS
pacrno3HaBaTh NPOSBICHUSI MATEMATUYECKUX TOHATUH, OOBEKTOB 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-OPUEHTUPOBAHHBIX — 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 uzydyenue yueOHoro kypca «Anredpa» orBoautca 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 apyroid. IloHsTue palnmoHaIbHOTO 4YHWCIA, 3alUCh, CPABHEHUE, YIOPSAIOYMBAHUE
pallMOHAJIBHBIX 4YHucell. ApudmeTrhueckue JeUCTBUS C palMOHAIBLHBIMUA YHCIIAMHU.
Pemenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.



Crenenb C HaTypaJdbHBIM [IOKa3aTeJeM: OIpeleieHne, Mpeodpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpEENICHMs], 3amuch OOdbIMX uuced. [IpoleHTsl, 3amuch
NPOLIEHTOB B BHJI€ JApoOM W NpoOM B BHUJAE MPOIEHTOB. TpHU OCHOBHBIEC 3aJlayd Ha
IPOLICHTHI, PENICHUE 3a7a4 U3 PEATIbHON PAKTUKHU.

[IpuMeHeHne MPU3HAKOB JIEIMMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYyPAIbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpAMast U 0OpaTHAs MPOMIOPLIMOHAIBHOCTH.

AsredOpanveckue BbIPAKEHUS

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

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowieHnsl U MHOrowieHbl. CreneHb MHOrowieHa. CIOKEHHE, BBIYMTAHUE,
YMHOXXE€HUE MHOrOWwIeHOB. DOpMyJibl COKpPAIIEHHOTO YMHOKEHUA: KBaJApaT CyMMBbI U
KBajapar paszHocTH. PopMysna pa3HOCTH KBaJaparoB. Pa3nokeHWe MHOrOYIEHOB Ha
MHOKUTEJIU.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOpE€Hb YypaBHEHMs, IMpaBuUja MpPeoOpa3oBaHUsl YypaBHEHUS,
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 JBYMsI MEepeMEeHHbIMU U ero rpaduk. Cucrema AByX
JUHEHHBIX YpaBHEHUHN C IBYMsI IEpeMEHHBIMH. Perienne cucteM ypaBHEHUMN CriocoOoM
MMOACTAaHOBKU. [ [puMepsI penieHns: TEKCTOBBIX 3a/1a4 € IIOMOLIBI0 CUCTEM YPABHEHHU.

DOyHKIUU

Koopaunara Ttoukn Ha npsmoil. UucimoBble NMpoMeExyTKH. PaccTosiHue Mexmy
JBYMSI TOUYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u opArHATA TOYKU
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukos, 3agaHHbix (Gopmynamu. UreHue
rpadukoB peanbHbIX 3aBHcUMoOcTel. [lonsarue pynkmuu. 'paduk ¢pynkiuu. CoiicTBa
¢bynkumii. Jluneninas Qyukus, e€ rpaduk. I'padux dynkuuun y = [x|. 'paduueckoe
peLICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHECHUM.

8 knacc
Yucaa v BIYMCICHUA
KBagpatueiii kopenp wu3 uucna. [lonstne 00 wupparMoHAIBEHOM —YHCIIE.
JlecsiTuuable TPUOMKEHUS HppaAIMOHATBHBIX uncesl. CBoiicTBa apu(PpMETHIECKUX
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KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa30BAHMIO YMCIIOBBIX BBIPAKECHUU U
BBIYUCJIEHUSAM. [[eiCTBUTEIbHBIE YUCIIA.

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

AnredOpanveckue BbIPAKEHUS

KBanparnsiil TpEXWICH, pa3I0KEHUE KBAAPATHOIO TPEXUIICHA HA MHOKHUTEJIH.

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

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmyia KOpHEW KBaapaTHOro ypaBHEHHUs. Teopema
Buera. Pemienne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocrenimme
ApOOHO-pallMOHANIbHBIE YPABHEHUS.

['paduyeckas mHTEpHpeTals ypaBHEHH C JABYMSI NMEPEMEHHBIMH M CHCTEM
JVHEWHBIX YpPaBHEHUN C JByMs IepeMeHHbIMU. [IpumMepsl pemeHns cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucnoBble HEpaBeHCTBA M HUX CBOMCTBAa. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJJHOM MepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DOyHKIUU

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

I'padux Pynkmuu. Yrenue cBoicTB (ynkuuu mo e€ rpaduky. I[Ipumepst
rpaduKoB QYHKIMMA, OTPAKAIOIIUX PEATbHBIE MPOIECCHI.

OyHKIMK, ONMHUCHIBAIONIME TMPSMYI0O H  OOpaTHYH MPOTOPLUHUOHATIBHBIC
3aBHCHMOCTH, UX rpaduku. @yukmuny=x"y=xy = VX, y=|x|.Tpaduueckoe pemeHnune
YPaBHEHUH U CUCTEM YPaBHEHUM.

9 knacc

Yucsa ¥ BIYHCICHUS

PanmonanpHple 4YMcla, HWPpPaLMOHAIBHBIE 4YHCIA, KOHEYHbIE M OECKOHEUYHBIE
JecsITUUHbIe TpoOu. MHOXKECTBO JAEUCTBUTEIBHBIX YMCEN, JEHCTBUTENbHBIE YUCIIA KaK
OecKOHEUYHbIE JeCATUYHbIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JCHCTBUTEIIBHBIX YACET U KOOPAUHATHOU NIPSAMOU.

CpaBHeHHME  JEHUCTBUTENBHBIX  YHCEN, apupMeTUYecKue  JEHUCTBUS  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

JIunerinoe ypaBHeHue. Pellienrue ypaBHEHN M, CBOAAIIMNXCS K JIMHEWHBIM.

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

Pemenue apoOHO-pallMOHANBHBIX ypaBHEHWI. PerieHne TEKCTOBBIX 3a7ad
anredpandyeckuM METOJIOM.

YpaBHeHUE ¢ JByMsi TMEpEMEHHbIMU M ero rpaduk. PemeHue cucrem AByx
JVHEWHBIX YpAaBHEHHUH C NIByMs NEpPEMEHHbIMH. PernieHue cucrtem IByX ypaBHEHHI,
OTHO W3 KOTOpPBIX JHHEWHOE, a Jpyroe — BTOpOH cremneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IBYMs IEPEMEHHBIMM.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IepemMeHHOM. Pemenue cucrem
JMHENHBIX HEPABEHCTB ¢ OJHOU nepeMeHHOU. KBanpaTHble HepaBeHCTBa. [ 'paduueckas
MHTEpIIpETalisi HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

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|, n 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 T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

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

IlnaHupyemble pe3y/ibTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
N3yyenue anre6pbl Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAINPaBJIEHO 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



JESITEIbHOCTH B COOTBETCTBUHU C TPATUIIUOHHBIMU POCCUMCKUMHU COLMOKYIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, IHPUHATBIMU B OOILIECTBE MpaBWIAMH U
HOpMaMH IHOBEJICHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U
camopa3BUTHsA, GOPMUPOBAHUS BHYTPEHHEN MO3ULIUU JTUUYHOCTH.

B pesynpraTe nsydeHus: anreOpbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs y
yuaamerocs ¢ HOJIA OyayT chopMupOBaHbI CIEAYIONINE TUIHOCTHBIC PE3YIbTaThI:

NaTPUOTHYECKOE BOCIIUTAHNE:

— NIPOSIBJICHUEM HMHTEpeca K MNPOUUIOMY M  HACTOSAIIEMY POCCHUUCKOU
MaTEMaTUKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KEHUSM POCCUHCKHX MAaTEMATUKOB U
POCCHUICKON MaTeMaTUYECKOM IIKOJIbl, K UCIIONb30BAHUIO 3TUX JOCTH)KEHUN B JPYTHUX
HayKaXx W IPUKIIATHBIX cepax;

rpa:kIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpaKAaHWHA U peaTu3alli ero
1paB, MPEACTABIEHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHHPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJICHHH, Mpouenyp TIpakAaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXICHMIO JSTHYECKMX HpOOJeM, CBA3aHHBIX C
MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHHH HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIBHO-
ATUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

TPYAOBO€ BOCIIMTAHME:

— YCTAaHOBKOW Ha AaKTHUBHOE Yy4yacTHE€ B pPEHICHUH MPAKTUYECKUX 3ajad
MaTEeMaTUYECKOM  HANpaBJIEHHOCTH, OCO3HAHMEM  BAaXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEM JKM3HM JUIsl YCHEIIHOM mpodeccHoHanbHON
ACSITEIbHOCTH W pa3BUTHEM HEOOXOAMMBIX YMEHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHIUBUAYATbHOW TPACKTOPUH OOpa30BaHMs M >KMU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYECKOE BOCIIUTAHME:

— CIIOCOOHOCTBIO K  SMOIIMOHAJIBbHOMY M  A3CTETHMYECKOMY  BOCHPHUATHIO
MaTEeMaTHUYeCKUX OOBEKTOB, 3aJad, peIIeHUH, pacCyXICHUH, YMEHUIO BHUACTDH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEeHHOCTH HAYYHOT0 MO3HAHUSL:

— OpHUEHTalMel B JEATEIBPHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJIOBEKa, MPUPOIBI U
oOmiecTBa, TIOHUMAaHMEM MaTeMaTUYeCKOM HayKd Kak c¢epbl YelIOBEYEeCKOU
AESTEIbHOCTH, JTaloB €€ pPa3BUTHS W 3HAYMMOCTH [UISl Pa3BUTHS IMBWIIA3AINH,
OBJIAJICHUEM SI3bIKOM MaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTYpOl Kak CpeICTBOM
MO3HAHUS MHUpPA, OBJAJCHHWEM MPOCTEHIIMMU HaBBIKAMU  HCCIIEIOBATEIbCKON
JESTEIbHOCTH;

— (pusmueckoe  BocmHuTaHue, (HOPMUPOBAHME  KYJIBTYPHl  3/I0pOBbS U
HMOLIMOHAIIBHOTO OJIarOnoIyYus:



— TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHYECKHWE 3HAHWS B HWHTEpPEcax CBOETO
3JIOPOBBSI, BEJCHUS 3J0POBOTO 00pa3a >KM3HH (3I0pOBOE MUTaHHE, COATTAHCHPOBAHHBIN
peKUM  3aHATHH W OTABIXa,  peryiasapHas  (Qu3WyUecKas  aKTUBHOCTBH),
c(hOpPMHUPOBAHHOCTHIO HaBbIKa pedeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMMOKY U
TaKOTro e MpaBa JAPYroro 4yeaoBeKa;

IKOJIOTHYeCKOe BOCIIUTAHHE:

— OpHEHTAIMEH Ha MPUMEHEHNE MAaTeMAaTHUSCKUX 3HAHWUN /IS pEIICHHS 3a7a9 B
00J1acTH COXPaHHOCTH OKPYXKAIOIICH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB U OLEHKH MX
BO3MOJKHBIX TIOCJCICTBUN JUUIsl OKPYKAIOIIEH Cpeapl, OCO3HaHHWEM TJI00aIbHOTO
XapaKTepa SKOJOTUUECKUX TPOOJIEM U ITyTEH UX PEIICHHUS;

— aJanTanys K I3MCHSIOMINMCS YCIIOBUSM COITUATBLHON U IPUPOTHON CPEIIBI:

— TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSX HEOMPEICIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO NEATEeIbHOCTh, B TOM YHCIE
YMEHHUE YUUTHCS Y NPYTUX JIIOJICH, MpUOOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIE
3HAHWS, HABBIKK ¥ KOMIIETEHIIUN U3 OMBITA IPYTHUX;

— HEOOXOTUMOCTBIO B (OPMHPOBAHWM HOBBIX 3HAaHWWA, B TOM YHCIE
bopMyIUpOBaTh WJCH, MOHSATHSA, TUIOTE3bI 00 OOBEKTaX W SBJICHUSX, B TOM YHCIIEC
paHee HEM3BECTHBIX, 0CO3HABATh AEHUIIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
MJIAaHUPOBATH CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallUl0,  BOCIPHUHHMATH
CTPECCOBYIO CHUTyaIlMI0O KaK BBI30B, TPEOYIOMMA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbIE pPEIICHUS U JNEUCTBUS, (OpPMYyIHMpOBaTH U OIICHUBAaTh PHUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

Memanpeomemnuie pe3yrbmamol

B pesynbrare uzydeHus anreOpbl Ha ypOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUs Yy
yuamierocst ¢ HOJIA 6ynyTt copMupoBaHbl CAeayONIME METAPEIMETHBIE PE3YJIbTAThI:
MO3HABATEJIbHBIC  YHUBEPCAJIbHBbICE  y4eOHBbIE  JEUCTBUS,  KOMMYHUKATHBHbBIC
YHUBEpCalIbHble y4eOHbIE JCHCTBUS, PETYJIATUBHBIE YHUBEpPCAJIbHbIE Yy4eOHbIE
NENUCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUS:

— BBISBIIATH M XapaKTePHU30BaTh CYIIECTBEHHBIE MNPHU3HAKK MaTeMaTHYECKHUX
O0OBEKTOB, TOHSATUM, OTHOIICHUN MEXIY MOHITUSAMU, (POPMYIUPOBATH OMPEACIICHUS
MOHSITUHN, YCTaHABJIMBAThH CYIECTBEHHBIA MPHU3HAK KIAaCCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIH3A,;

— BOCTIpMHUMATh,  (QOPMYIHpOBATH U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHbIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;



— BBISIBIIITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS B
dakTax, JaHHBIX, HAOJIOJIEHUSX U YTBEPXKIEHUSX, MpeiaraTb KpUTEPUU IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

— JIeJIaTh BBIBOJIBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEIYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

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

— BBIOMpaTh cmoco0® pemieHus Yy4eOHOW 3ajaunm  (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEILEHHUSA, BBHIOMpATh HauOOJIee MOAXOISANINN C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

— HCIOJIb30BaTh BOMPOCHl KaK WCCIEIOBATENbCKUA WHCTPYMEHT TO3HAHUS,
(dhopMyHpoBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOATEIILHO
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OpPMHUPOBATH THIOTE3Y, apryMEHTUPOBATh CBOIO
MO3UIUI0, MHEHUE;

— OPOBOJUTH IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAaHY  HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIOE  HCCIEAOBAaHUE IO YCTAHOBIEHHIO  OCOOEHHOCTEH
MaTeMaTUYECKOro O0OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

— CaMOCTOSITEILHO (HOPMYJIHPOBaThH OOOOIIEHUS M BBIBOALI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIIO/ICHUS, UCCIEOBaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pPe3yJIbTaTOB, BBIBOJOB M OO0OIICHUI;

— TIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Tpollecca, a TakKXKe BbBIABUTAThH
MIPEIOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBUSX.

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;

— BBIOMpaTh (GOpMy IIpeaCcTaBICHNUS MHPOPMALIUU U UIUTFOCTPUPOBATDH pPEIIacMbie
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpaukoi 1 MX KOMOWHAIIUSIMU,

— OILICHUBATh HAAEKHOCTh HWHPOpMAIMK TI0 KPUTEPUSIM, TPEIIOKEHHBIM
y4YUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

— BOCTIIPUHUMATH ¥ (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
1easiMu OOIIEeHNs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 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 pa3INuMe U CXOJICTBO MO3UIMH, B KOPPEKTHON Gopme (PopMyTUpOBaThH
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

— MPEACTaBIATh PE3yJIbTaThl PEIICHUs 3a7aud, SKCIIEPUMEHTA, MCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMPATh (OpMAT BBICTYIJICHUS € YYETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH;

— MOHUMAaTh U HMCIOJB30BaTh MPEUMYINECTBA KOMAaHAHOW M HMHIWBUIYaJbHOU
pabOTHI IPU PEIICHUH YICOHBIX MAaTEMATHICCKUX 3a71aY;

— NpPUHUMATh LEJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTaHU3ALIUIO
COBMECTHOI paboThI, pacipeneisaTh BUAbl padoT, 10roBapUBaThCs, 00CYkKAATh MPOLIECC
U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

— y4acTBOBAaTh B IPYMIOBBIX (opMax padOThl (00CYKaeHUsI, 0OOMEH MHEHUSIMU,
MO3TOBbIE€ HITYPMBl U JPYTUE), BBHINOJHITH CBOIO 4acTb pabOThl U KOOPAMHHUPOBATH
CBOM JICUCTBUA C JIPYTUMH WIEHAMU KOMaH/bl, OLICHUBATh KAU€CTBO CBOETO BKJAJa B
OO MPOIYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIe YHHBepcaJbHbIe y4eOHbIe JAeiicTBUS

Camoopranusauus:

— CAMOCTOSITEJIBHO COCTABJISITH IUJIAH, AJITOPUTM pEIICHHs 3anayd (WU €ro
4acTbh), BBIOMPATh CIIOCOO pEIIEHUsI C YYETOM MMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBaTh U KOPPEKTUPOBATh BApUAHThl PEIICHUNA C YyYETOM
HOBOM MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

— BJIAJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IMpollecca U Pe3yJsibTara
pelIeHrs MaTeMaTHYeCKOH 3a1a4u;

— MpPEeABHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPH PEIICHUU 3aJauH,
BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAlIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OLIGHMBAaTh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH IMOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHIKEHUS WM HEJOCTHXKEHUS LIENU, HAaXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

IIpeomemnvle pezyniomamol
[IpenmeTHBIC pe3yabTaThl M0 YICOHOMY MpeaMeTy «AnreOpa» 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
qucila, OOBIKHOBEHHas [Jpo0b M JecATHYHas JApoOb, CTaHAApPTHBIA BUJ YHCIA,
paloHaIbHOE YUCIIO, UPPALIMOHAIBHOE YHUCII0, 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 pe3yJbTaTa BEIYUCICHUN;

— YMEHHE OIEepUpOBaTh NOHATHUSMHU: CTENEHb C LEJIbIM IOKa3aTelieM,
apumeTnyecKkuil  KBaJpaTHBIH KOpPEHb, MHOIOYJEH, ajureOpauyeckass ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHM OOJbIlE €IWHUIBI, YMEHHE
BBINOJHATH pacyeTsl 1Mo Gopmysam, NpeoOpa3oBaHMsl LEIbIX, IPOOHO-pallMOHATbHbBIX
BBIPA)KEHHUI U BBIPAKEHUI C KOPHIMU, Pa3j0KEHUE MHOTOYJIEHA HA MHOXHUTEIH, B TOM
YHCIIE C UCTIOIb30BaHUEM (DOPMYIT pa3HOCTH KBAJAPATOB U KBaJpaTa CyMMbI U Pa3HOCTH;

— YMEHHUE OIepUpOBaTh MOHATUSAMH: YUCIOBOE PABEHCTBO, YPaBHEHUE C OJHOMU
IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHME peulaTh
JUHEWHbIE U KBaJlpaTHbIE YPAaBHEHMsI, JAPOOHO-pallMOHANIbHBIE YpPaBHEHUS C OJHOMN
IIEPEMEHHOM, CUCTEMBI JBYX JIMHEWHBIX ypaBHEHUM, JIMHEHHBbIE HEPABEHCTBA U HUX
CUCTEMBI, KBaJPATHBIE U JIPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM, B
TOM YHMCJIE MPU PEUICHUU 3a7a4 U3 APYTUX NPEIMETOB U MPAKTUYECKHUX 337a4; YMEHUE
MCIIOJIb30BaTh KOOPAMHATHYIO IPSIMYIO U KOOPJMHATHYIO IJIOCKOCTh JIJIS1 N300paKeHUS
pELICHUI YpaBHEHNI, HEPABEHCTB U CUCTEM;

— YMEHHE OINEepUpOBaTh NOHATUAMU: (QYHKUMS, Tpaduk QYHKUUH, HYJIU
GyHKIUHM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, IMPOMEKYTKM BO3pAcTaHMsl, YOBIBAHMUA,
HauOoJbllIee U HauMEHbIIEe 3HAUYCHUS (YHKUMUU; YMEHHE ONEepUpPOBATh MOHATHUSIMHU:
npsiMasi MpONOPLUHUOHANTBHOCTb, JINHEWHAsI (YHKLHUS, KBalpaTU4Hasi (yHKLMs, oOpaTHas
MPONOPIMOHAIBHOCTD, Mapaboiia, runepoosa; yMEHHUE CTpPOUTh Tpaduku (QyHKIUH,
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 OIEepUpOBaTh MOHATUSMU: IMOCIENOBATEILHOCTb, apupMeTHUecKas 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€ pelarh 3aJa4d Pa3HbIX TUIIOB (B TOM YHMCJIE Ha IPOLIEHTHI, IOJH U
4acTH, JIBI)KEHHE, paboTy, LIEHy TOBApPOB M CTOMMOCTb IMOKYINOK W YCIyT, HaJOrH,
3a7layd U3 00JIaCTU YNPABJICHUS JIMYHBIMU M CEMEHHBIMM (PUHAHCAMHU); YMEHUE
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M CUCTEMBbI IO YCIOBUIO 3a/1ayH,
UCCJIEIOBATh MOJIYYEHHOE pElIeHHWE M OLEHUBATH MPaBIONOJ0OHOCTh MOJIYYEHHBIX
pE3yNbTATOB;

— YMEHHE BBIOMpATh TOIXOIAIIMNA H3YYCHHBIH METOJ[ NJISl pEelIeHUs 3aadH,
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MPUBOJNTH TMPUMEPhl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE U SKHU3HH,
pacno3HaBaTh MPOSBICEHHE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, OMUCHIBATH OT/AEIIbHbBIC
BBIIAIONINECS PE3YJIbTAThl, MOJIYYCHHBIE B XOJE Pa3BUTHUS MaTEMaTHUKU Kak HayKH,
NPUBOJUTH NMPUMEPHl MAaTEMaTHYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOU U
BCEMUPHOU UCTOPHH.

B coomseemcmeuu ¢ @AOII OO0 k xonyy obyuenus 6 7 Kiacce y4awjuiics c
HO/IA nonyuum cneoyowue npeomemuvie pe3yibmamol.

Yuciia 4 BLIYMCTIEHUS

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

— HAXOAWTh 3HAYEHUS YHUCJIOBBIX BBIPAKCHUN, TNPUMEHATH Pa3HOOOpa3HBIC
CroCOObI W TIPUEMBI BBIYMCIICHHS 3HAYCHUN JIPOOHBIX BBIPAKCHUH, COICPKAITUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH;

— MEepexXoJIUTh OT OJHOM (OpMBI 3amMHMCH 4YuceNn K Jpyroil (mpeoOpa3oBHIBATH
JECATUIHYIO Ip0oOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECITUUHYIO IPOOBb);

— CpaBHHBATh W YIIOPSIA0YMBATH PAIMOHAIBHBIC YHCIIA;

— OKpYTJISATh YUCIIA,;

— BBINOJHATh MPUKUAKY W OLIEHKY Pe3yJibTaTa BBIYKMCIICHUN, OLIEHKY 3HAaY€HUU
YUCJIOBBIX BBIPAKCHUM, BBITIOJHATH JCUCTBUS CO CTEMECHSAMH C HaTypalbHBIMHU
MOKa3aTeIsIMH;

— MPUMEHSTHh MPU3HAKKU JCIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATypajbHBIX
qHCed,

— pemath NPaKTUKO-OPUEHTHPOBAHHBIC 3a/1ayM, CBS3aHHBIE C OTHOIICHHEM
BEJIMYWH, IMPOMOPIIMOHAILHOCTRI0O  BEJIWYHMH, IPOLECHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl peHIeHus 3a7ad ¢ Y4€TOM OTpaHWuYEHUH, CBS3aHHBIX CO CBOMCTBaMH
paccMaTprUBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

— HCTOJB30BaTh ANreOpandecKyr0 TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuana;

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

— BBITIOJHATH MPE0Opa30BaHMS 11E€JI0TO BHIPAKEHHSI B MHOTOUWIEH MPUBEICHUEM
MOJ00OHBIX ClaraeMblX, pACKPhITUEM CKOOOK;

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

— OCYHIECTBJISITH PA3JIOKEHHUE MHOTOUYJICHOB HAa MHOXHUTEIH C TOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOMKHTENS, TPYMITMPOBKH CIIaracMbIX, MPUMCHCHUS
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(hopMysT COKpAImEHHOTO YMHOKEHUS;

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

— MCIIOJIB30BATh CBOMCTBA CTEIIEHEW C HATypAJIbHBIMM ITOKA3aTEISAMHU 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,

— MPUMEHSTH TpauUecKue METOIbI TIPU PEIICHUN JIMHEWHBIX YPAaBHCHUN W HX
CHUCTEM,;

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

— CTPOUTH B KOOPJIAWHATHOM TUIOCKOCTH TpauiKk JTHHEHHOTO YpaBHEHUS C IBYMS
MePEMEHHBIMHU, MOJIB3YSCh TPaPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS;

— peuiaTh CUCTEMBI JABYX JUHEHHBIX 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
3aJlauy MOJIyYeHHBIN Pe3yIbTar.

DOyHKUMHA

— n300paxaTh Ha KOOPJMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIWHATaM, JIydd, OTPE3KH, MHTEPBAJbBI, 3aMKCHIBATh YHCIOBBIE MPOMEXKYTKH Ha
anredpanvyecKkoM S3bIKe;

— OTMEYaTh B KOOPJMHATHOW IIJIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpJMHATaM,
CTpouTh rpaduky TUHEHHBIX GyHKIUMH; CTpouTh rpaguk GyHKINN y = |X|;

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

— HAXOJWTh 3HAUCHUE (PYHKIIUHU T10 3HAYCHUIO €€ apTyMEHTa,;

— MOHUMATh TpadUUYecKuil CrocoOd MPEACTABICHUS W aHalu3a HHQPOpPMAIIUU,
M3BJICKaTh W WHTEPHPETHPOBATh MH(OpMAIi0 u3 TpaduKOB PEATbHBIX MPOIECCOB U
3aBUCUMOCTEM.

B coomeemcmeuu ¢ @®AOII OO0 k rxouyy obyuenus 6 8 Kuacce yyawuucs c
HOJJA nonyuum cnedyrowue npeomemuuie pe3yibmamol.

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 TOHATHE apU(METUYECKOrO KBAJIPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOpPHHU, HCHOJB3Ysd MpPU HEOOXOAUMOCTH KaJIbKYJATOP, BBIMOJHSTh
peoOpa3oBaHUs BRIPAKECHUM, COAEpKAIIUX KBaJpaTHbIE KOPHH, UCIOJb3Ysl CBOICTBA
KOpHEWH;

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

AnredOpandeckue BbIPAKEHUS

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

— BBINOJIHATH TOXKJIECTBEHHBIE MPeoOpa3oBaHusl pallMOHATBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACHCTBUN HAJl MHOTOUJIEHAMH U aIre0pandyecKuMu ApoosiMu;

— packiaabpIBaTh KBAJIPATHBIN TPEXUIICH HA MHOKUTEIIH;

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

YpaBHeHUS U HEPABEHCTBA

— peuiath JUHEHHBbIE, KBaJpaTHbIE YpPAaBHEHUS W PALMOHAIbHBIE YpPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU;

— NIPOBOJUTH IPOCTEHIINE HCCIIEIOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHUW, B
TOM YHCJIE ¢ IPUMEHEHUEM rpadUyecKux MpecTaBiIeHUul (yCTaHABIUBATh, UMEET JIU
ypaBHEHHUE WJIM CUCTEMa YPaBHEHUH PEIlICHHUS, €CITH UMEET, TO CKOJIBKO, U MPOoUee);

— MEpPeXOJIUTh OT CIOBECHON (OpPMYIUPOBKU 3a7aun K e€ anredpandeckoi
MOJIEIM C TIOMOLIBKD COCTaBJICHUWS ypaBHEHUS WM CHCTEMbl ypAaBHECHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJYYCHHBIN PE3YJIbTaT;

— IPUMEHATH CBOKMCTBA YMCIIOBBIX HEPABEHCTB U1l CPABHEHMS, OLICHKHU, PELIATh
JUHCHHBIC HEPABEHCTBA C OJHON IMEPEMEHHOM W HMX CHCTEMBI, JaBaTh IpaduIecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

— TMOHUMATh W HCMOJIb30BaTh (DYHKIIMOHATIBHBIE MOHSTHUS W 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, OIHCHIBATH CBOHCTBA YHCIOBOI GyHK1MU 10 €€ rpaduKy.

B coomeemcmeuu ¢ PAOIl OO0 « xounyy obyuenus 6 9 kiacce yuyawjuiics c
HOJJA nonyuum cnedyrowue npeomemuule pe3yibmamol.:

Yucaa v BIYMCICHUA

— CpaBHUBATh U YHOPSAI0YUBATH PALIMOHAIBHBIE U HPPALIMOHAIIbHBIC YUCIIA,;

— BBIIIOJIHATH apI/I(l)MeTI/I‘ICCKI/IC )IefICTBHSI C paMOHAJIbHBIMH 4YHCJIaMH, COUYCTAas
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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 JICWCTBUTENIbHBIE YHUCJA, BBINOJHAT NPUKUAKY pPE3yJbTara
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

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

— pemaTh CUCTEMbI JABYX JMHEHHBIX YPAaBHEHUW C JBYyMs IMEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABISACTCS JIMHEHHBIM;

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

— NIPOBOJUTH IMPOCTEHIINE MCCIEIOBAHUS YPAaBHEHUN M CHCTEM YPAaBHEHWM, B
TOM 4YHCII€ C IPUMEHEHUEM IpapHUuecKUX IMpeacTaBleHUil (ycTaHaBIMBaTh, UMEET JIH
ypaBHEHUE WIN CUCTEMA YPAaBHEHUN PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE);

— pemiath JMHEWHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paxkaTb
pelIeHe HEPaBeHCTB Ha YHCIOBOM MPSAMOM, 3alHUCHIBATH PEHICHHUE C IOMOIIbIO
CHUMBOIJIOB;

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

— HCMOJb30BaTh HEPABEHCTBA MPU 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 3Ha4eHHiI K03(hUIHEHTOB,
OMKCHIBATH CBOMCTBA (PYHKIUH;

— CTPOUTh M H300pa)kaTh CXEMAaTHUYECKH TpaduKu KBaJAPATUUYHBIX (YHKLHMH,
OTUCHIBAaTh CBOMCTBA KBAIPAaTUUHBIX (PYHKIIHI 10 UX rpadukam;

— pacrno3HaBaTh KBaJpaTHUYHYIO (YHKLHUIO 1O (popmysie, NPUBOAUTH MPUMEPHI
KBaJApPaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUU.

YucsioBbIe MOCIEI0BATEIBHOCTH U MPOrPeccum

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

— BBINIOJIHATH  BBIYMCIIEHUS C  HCHOJb30BaHHMEM (opMyd n-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCrid, CyMMbI MEPBHIX N YWICHOB,;

— 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 KOJIHYeCTBA aKaJleMUY€eCKUX YaCOB,
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 BOCHIMTAHUS *

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 O0onpmux 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 mpsMas M oOparHas
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 MEPCMCHHBIX.
[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 II0Ka3aTEIIEM.
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
JIMHEWHOT' O yYpaBHEHUS,
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

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

[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 4ucCIa.
[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 JIpo0Bb.
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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https://m.edsoo.ru/7f415b90
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

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
VYpaBHeHus 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  3amau
anredpanvdecKiuM CrocoOOM.
UucnoBble HEPABEHCTBA U HUX
cBoiicTBa. HepaBeHCTBO ¢ OJIHOM
rnepeMeHHol. PaBHOCHIIBHOCTH
YpaBHeHUs U o .
HEPABCHCTB. Jluneitneie | 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
3HaueHudl QyHkuu. 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, OIHCHIBAIOLINE
MPSIMYIO u o0OpaTHyt0
MIPONOPLUUOHAIbHbBIE
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  JI€HCTBUTEIBHBIX
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 YpPaBHEHHE.
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 YPaBHEHHH, OIHO
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.

KBagparuunas  ¢ynkuums, 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 pocrT.
C110>XHbI€ MTPOLICHTBHI.

YuciaoBbie
6 [10CJIENOBATEIBHOCT 15
5

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

Hroro: 102

* Vyer paOouell mporpammbl BOCIHUTAaHUS B TEMaTHUYECKOM IJIAHUPOBAHUU
pabouyux mporpaMMm y4eOHBIX MPEAMETOB YTBEPKIAETCS MpUKa3zoM aupektopa MBOY
COII Ne 55 na Texymuit yueOHbIN roja He nmo3aHee 31 aBrycra.
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