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HHOACHUTEJBbHAA 3AIIUCKA

Anrebpa SBISIETCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
oOecrieunBaeT U3yyeHHe APYruxX JIUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON KU3HU.
PasButne y oOywaromumxcs Hay4dHBIX NPEACTABICHUA O MPOUCXOXKACHUU U CYLIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAaueCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJanTalid B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anreOpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCIyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe MpeAnonaraeT 3HAYUTENBHBIM OOBEM CaMOCTOSTENBHON AESITeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHHEe 3aJady  SBJSeTCs  peaju3aluei
JeSTEIbHOCTHOIO ITPUHLIKIIA O0yUEHUS.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-MeTonWYecKkue auHuM: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHUS W HEPABEHCTBa», «DYHKIUHY.
Kaxxnas u3 3TUX colepKaTelIbHO-METOAMYECKUX JIMHUN pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET
U3Yy4EHHUsI Kypca, B3aUMOJIEHCTBYsI C IPYTUMU €ro JUHUSAMH. B xone nzydenus yueOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTU4ecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIMMKCS OCHOB YHUBEPCAILHOTO MaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conepxanue TMHUN «Yucaa U BBIYUCICHUSD CIIY>KUT OCHOBOM J1JIs JAJIbHENIIIETO N3YYEeHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Y  OOY4YalOIIMXCS  JIOTUYECKOTO  MBILIUICHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIUMBIX JJIsi MOBCEJHEBHON XM3HHU. Pa3BUTHE MOHATHSA O YHMCIE Ha YpOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HMPPALMOHAJIBHBIMU YHCIIAMU,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxanue JAByX aireOpanyeckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOMINXCS MATEMATHIECKOTO
anmnapara, HeoOX0IMMOTO JIJIsl pelIeHUs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro oOmiero obpa3zoBaHHs y4eOHBII MaTepual
IPYNIUPYETCS] BOKPYTI pPALMOHAJBHBIX BBIpAKEHHH. Auredpa JeMOHCTpUpPYET 3HaAueHHE
MaTeMaTUKH KakK s3bIKa JJIs [MOCTPOCHMSI MaTeMaTUYeCKUX MOJEeJNel, ONMHUCaHusl MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOIAT TakkKe JajbHeilliee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAWMOro, B YaCTHOCTH, JJsi OCBOEHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpaszoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKIMOHAIBHO-TPAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00yyaromyMuUCs 3HaHUH 0 PYHKLUAX KaK BaKHEHIIe MaTeMaTUYeCKOW MOJIENH JUIsl OIIUCAHUS U
UCCIIIOBaHMs PAa3sHOOOPa3HbIX IPOLIECCOB U sIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIOIb30BaTh PA3IUYHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBAHME IPEACTABIECHUIN O POJIY MaTEMATUKU B Pa3BUTHH IUBUWIN3ALUH U
KYJIBTYpBHI.

Cornacno yueOHOMY TIaHy B 7-9 Kiaccax u3y4aercs y4eOHbIN Kypc «AnreOpay, KOTOPBIi
BKJIIOYAET CICAYIOUIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uuciaa © BBIYMCICHUS,
«AnrebpanyecKue BbIPAKEHUSD, « Y paBHEHHsSI U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEPKXAHUE OBYYEHUA
7 KJIACC

Ymucna v BbIYMCTICHUS

JpoOu OOBIKHOBEHHBIE U JIECTUYHBIE, TIEPEXO OT OJHON (POPMBI 3arucH ApoOeit K JpyTroi.
IloHssTHE pPaLMOHAIBHOIO 4YKCJIA, 3aIMCh, CPABHEHHWE, YNOPSIJAOYMBAHME PALUOHAIBHBIX YHUCEIL
Apudmernueckue AecTBUS ¢ pallMOHATILHBIMU YHcIaMu. Perienne 3a1ay U3 peanbHOM NPakTUKY Ha
9acTu, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJesieHHe, MpeoOpa3oBaHUE BBIPAKCHUNA Ha
OCHOBE OIIPEIeNICHHS], 3aUCh 00JbIINX uncell. [IpoleHTsl, 3anucy NPOLEeHTOB B BUJE APOOH U APpOOH
B BH/JIE MPOLICHTOB. Tpy OCHOBHBIE 3a/1a4¥ HA IIPOLIEHTBI, PEIIEHUE 3a/1a4 U3 PEaJIbHOU IIPAKTHKH.

[IpumeHeHne NpU3HAKOB AETMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaJbHbIX YHCEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IMPOIOPIIUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

IlepemeHHbBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEeMEHHOH. JlomycTuMble 3HA4YEHHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MKy BETMIMHAMHE B BHIe (OPMYIIbL. BeraucneHus mo
dopmynam. [IpeobpazoBanne OyKBEHHBIX BRIPAKCHUN, TOKISCTBEHHO PABHBIC BBIPAYKEHHSI, IPABHIIA
peoOpa3oBaHusl CyMM M IPOM3BEACHUI, MpaBUiIa PACKPBITUS CKOOOK M MPUBEAEHUS MOAOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeleM.

OpHowienbl U MHorowieHbl. CreneHb MHoroujeHa. ClioKeHHE, BbIUMTAHUE, YMHOXKEHUE
MHOro4JI€HOB. (POpMyJIbl COKpPalIEHHOIO YMHOJXKEHUS: KBaapaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEH.

YpaBHeHNd U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHs, INpaBuia MPeoOpa3OBaHUs YpPaBHEHUS, PAaBHOCHIBLHOCTb
YpaBHEHUM.

JInnelHOEe ypaBHEHHE C OJHOM MEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPAaBHEHM S, PEILEHUE
JTUHENHBIX ypaBHeHHH. CoCTaBIeHHE yPaBHEHUH IO YCIIOBUIO 3a/1a4l. PeleHne TeKCTOBBIX 3a/1a4 ¢
ITOMOIIBIO YPAaBHEHUI.

JluneiiHoe ypaBHEHHE C JABYMs NEpPEMEHHbIMH U ero rpapuk. Cucrema IBYX JIMHEHHBIX
YpaBHEHMH C JByMs IepeMEHHbIMH. PelieHue cucTeM YypaBHEHUIl CIOCOOOM IOJICTAHOBKU.
IIpumepsl pemieHns TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUH

Koopannara Toukn Ha npssMoit. UnuciaoBele MPOMEXYTKHU. PaccTostHue MeXay AByMs TOUKaMU
KOOPJAMHATHOU IIPSIMOA.

[IpsmoyronbHas cuctema koopauHatr, ocu OX m Oy. Abcuucca ¥ opAMHAaTa TOYKM Ha
KOOpAWHATHOM IutockocTH. Ilpumepsl rpadukoB, 3agaHHBIX ¢GopMmynamMu. YUYrteHue rpapukoB
peanbHbIX 3aBucuMocteil. [lonstue gpynkuu. I'padux pynkuuu. CpolictBa pynkuuid. Jlnneinas
bynkuys, e€ rpapuk. ['padux Gynkumm y = |X|. [paduyeckoe pemenne TUHEHHBIX ypaBHEHUH U
CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yuciia 1 BLIYUCJIECHUA



KBampatuplii kopeHb u3 uucna. [loHsTHe 00 wHppanHoOHAIBHOM uucie. JlecaTUdHbIC
NpUOIMKEHUST UPPAMOHAIBHBIX Yrced. CBoiicTBa apu(MeTHUecKuX KBaApPAaTHBIX KOPHEH M HMX
IIPUMEHEHHE K IPeoOPa30BaHUI0 YUCIIOBBIX BBIPAXKEHUH U BHIUMCIICHUSAM. JleHCTBUTEIbHBIE YUCIIA.

CreneHsb ¢ 1ebIM OKa3aTeseM 1 e€ cBoicTBa. CTaHAapTHAs 3alMCh YHCTA.

AJredpanyeckue BbIpaKeHUs!

KBagpatHslil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIHN.

Anrebpanyeckas apoOb. OCHOBHOE CBOMCTBO anreOpamdeckod npobu. CroxeHwe,
BbIUUTAHHUE, YMHOXKEHME, JAEJeHHE anredpanyeckux IpoOeill. PanuoHanbHbIE BBIDAKEHHS M HUX
npeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMH, cBoAsIUXCA K JIMHEHHBIM M KBagpaTHbIM. IIpocreiimme apoGHO-
panroHaIbHbIE YPaBHEHUS.

I'paduueckas mHTEpHpeTalMsi YpaBHEHUH C JIBYMsS IEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHMH C AByMs IepeMeHHbIMU. [Ipumepsl pelieHns cucteM HeTMHEHHbBIX YpaBHEHUH ¢ ABYMs
[IEPEMEHHBIMH.

Pemrenune TeKCTOBBIX 33724 aNreOpandeckuM CrIoCOOOM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OAHOM mepeMeHHOW. CUCTeMbl JMHEHHBIX HEPaBEHCTB C
OJTHON TIEPEMEHHOM.

DOYyHKIUH

[Tonstue ¢ynkunn. OOIacTb ONpeneNeHrus W MHOXKECTBO 3HaueHU (QyHkuuu. CriocoOsbl
3amaHus QyHKIHH.

I'padux ¢pynkunu. Urenue cBoiict pyHkimu mno e€ rpadguxy. [Tpumeps! rpaguxoB GyHKIMIA,
OTpaXKAIOIIUX peaibHbIE MPOLIECCHI.

OyHKIIUHN, ONMHCHIBAIOIIUE TMPSMYI0O W OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCHMOCTH, HX
rpadukn. Oyukmun y = X2, y = X3, Y = VX, y=|x|. ['padudeckoe peinenne ypaBHEHHH U CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PannonanbHbple uncia, UppallMOHAIBHBIE 4YMCIA, KOHEYHblE M OECKOHEYHbIE JAECATHYHBIE
ApoOu. MHOXKECTBO IEHCTBUTEIBHBIX YUCEN, AEUCTBUTEIbHBIC YK CIIa KaK OECKOHEUHBIE 1eCATHUHBIE
napoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXIYy MHOXECTBOM JEHCTBUTENBHBIX YHCET U
KOOPIMHATHON IIPSMOIA.

CpaBHeHHE [JEHCTBUTENBHBIX YHCEN, apudmeTnyeckue JeHCTBUS C JACHCTBUTEIbHBIMU
YUCJIAMH.

PazMepbl 00bEeKTOB OKPYKAIOLIET0 MUPA, JITUTEILHOCTh MIPOLECCOB B OKPYKAIOIIEM MUPE.

[IpuOnmx€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTh MpuOMmKeHus. OKpyrjieHue Yucen.
[Ipukuaka u OLeHKa pe3yJIbTATOB BBIYUCICHUH.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHUH, CBOIAIIMXCS K KBaJApaTHbIM. bUKBagpaTHOe
ypaBHeHue. [Ipumepsl pelieHusi ypaBHEHUN TPETbel M UYETBEPTOM CTENEHEH pa3joKeHUEM Ha
MHOYUTEIH.



Pemenne apoOHO-pallMOHALHBIX YpaBHEHHMA. PerieHne TeKCTOBBIX 3ajad anreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ JByMs IEepeMEHHbIMM U ero rpadpuk. Pemenue cucrteM IBYX JUHEHHBIX
YPaBHEHMH C IByMs IepeMEHHBIMU. Pelenne cucteM IByX ypaBHEHUH, OTHO U3 KOTOPBIX JTMHEUHOE,
a apyroe — BTOpol cremeHu. ['paduueckas HMHTEpIpETaldsi CUCTEMbl YPaBHEHUH C JBYMs
[IEPEMEHHBIMHU.

Pemienue TekcToBBIX 3a7au aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOHN. PemieHue CUCTEM JIMHEHWHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHeie HepaBeHcTBa. ['paduueckas uHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMH.

DOyHKIUH

KBanpatnunas Qynknms, e€¢ rpaduk u cBoiictBa. [lapaboma, KOOpPAWHATHI BEPITUHBI
1apaboJibl, 0Ch CHMMETPHUH ITapadoIIbL.

I'padukn dysxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| i ux cBoiicTsa.

YucaoBbie MOCIEI0BATEIbHOCTH M IIPOrPECCHH

[lonsiTE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIEIOBATEIIBHOCTH PEKYPPEHTHOU
dbopMmytoit u popmyIioii N-ro wieHa.

Apudmernuaeckas u reomerpuyeckas nporpeccuu. Popmysl N-ro wieHa apuPpMeTHIecKor U
rE€OMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne uieHOB apuU(METHUYECKOH U TEeOMETPUUYECKOW IpOrpeccuid TOYKaMu Ha
KOOpPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCIOHEHIIUAIbHBINA pOcT. CII0KHBIE IPOLEHTHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOT'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS IPOrpaMMbl ydeOHOro Kypca «Anredpay
XapaKTEepPU3yIOTC:

1) naTpuoTHYECKOE BOCTIMTAHME:

MIPOSIBJIEHUEM MHTepeca K MPOIIJIOMY U HACTOAILIEMY POCCUHCKON MaTeMaTHKHU, IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTH)KEHUSAM POCCUMCKHX MATEMAaTUKOB U POCCUMCKON MaTEMAaTHYECKOM IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTIXKEHUH B IPYTUX HAyKax M MPUKIAJAHBIX cdepax;

2) rpaxIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEM TpakJaHWHA M pealu3alli ero Ipas,
Mpe/ICTaBICHUEM O MaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYP, SIBICHUH,
IpoIelyp TpakJaHCKOro oO0IIecTBa (HampuMep, BEIOOPHI, ONMPOCHI), TOTOBHOCTBIO K 00CYKICHUIO
ATHUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM
BaXHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE€ B PEUICHMM IPAKTUYECKMX 3a7ad MaTeMaTH4ecKOu
HaNpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHUYECKOro OOpa30oBaHMSA HA NMPOTSIKEHUU BCei



KU3HU TSI YCIICITHOW MPO(ECCHOHAIBHON IESATEILHOCTH M PAa3BUTHEM HEOOXOIAMMBIX YMEHHUH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIUBHUAYaTbHON TPACKTOPUU 00pa30BaHMS U KU3HEHHBIX
IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) scTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIHMOHATBHOMY U OCTETHUYECKOMY BOCIPHUSITHIO MAaTEMaTHYCCKHX
00BEKTOB, 3aJla4, PEUICHHUH, PacCyKICHUH, YMEHUIO BUIETh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MTO3HAHUSA:

OpHEHTAIell B JEATENIFHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX INpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA UYCJIOBCKA, IIPHUPOABI H O6H_I€CTB21, IIOHUMAaHUEM
MaTeMaTHYeCKON HAyKH KaK cepbl YeTIOBEUECKON I TEIbHOCTH, ITANOB € Pa3BUTHUS U 3HAUUMOCTH
JUIS pa3BUTHS IUBUIIM3AINH, OBIIAJICHUEM SI3bIKOM MaT€MaTUKH M MaTEeMaTHUYECKO KylIbTypor Kak
CpCACTBOM IIO3HAHUA  MHpaA, OBJIAACHUEM HpOCTCﬁHIPIMPI HaBbIKaMU I/ICCJICZIOB&TCJII)CKOP'I
e TeIbHOCTH;

6) ¢pusuyeckoe BocnuTtanue, GopMUPOBaAHHE KYJbTYPHI 310POBbSI M IMOLMOHAIBLHOIO
0J1aronoyyus:

TOTOBHOCTBIO IMPUMCHATH MATCMATUUYCCKHUE 3HAHUA B MHTCPECAX CBOCIO 340POBbs, BCACHUA
310pOBOr0 00pasza KU3HU (3AOPOBOE MHUTAHHME, COATIAHCUPOBAHHBIA PEKUM 3aHATHH U OTABIXA,
perymnsipHasi u3udeckas aKTUBHOCTh), C)OPMUPOBAHHOCTHIO HaBbIKa peIeKCUH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO ke MpaBa APYroro 4eioBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpHeHTaHHGﬁ Ha NPUMCHCHHEC MATCMATHUYCCKUX 3HAHUH A peIICHUA 3aaad B oOactu
COXPaHHOCTH OKpPY’KalIled Cpeabl, MUIAHUPOBAHUSA TOCTYIIKOB M OLIEHKH HX BO3MOYKHBIX
MOCNEACTBUM ISl OKPY’XKAloIIel cpenbl, OCO3HAHHEM TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX
mpo0JieM U MyTel UX pelieHus;

8) ajanTauus K U3MEHAIOUIUMCS YCJIOBUSIM COMAIbHOW M NPUPOIHOM cpeabl:

TOTOBHOCTBHO K I[CflCTBPI?IM B YCJIOBUAX HGOHpeﬂeﬂéHHOCTI/I, IOBBIIICHHUIO YPOBHA cBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AESITENbHOCTh, B TOM YHCJIE YMEHHE YUYHUTHCS y IPYTUX
Toel, mpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIE 3HAHN S, HABBIKU U KOMIIETEHITUH U3 OTBITA
APYTHuX;

HE0OXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM 4ucie (OPMYJIUPOBATH WJIEH,
MOHSATHSI, TUIOTE3bl 00 OOBEKTaX U SBIEHUSX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATHh CTPECCOBYIO CHUTYAITHIO
KaK BbI30B, TpEOYIOIIMH KOHTpPMEp, KOPPEKTHUPOBaTh MNPUHUMAEMble pEIIeHUs U JeUCTBUSA,
(GhopMyIHUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEJIMETHBIE PE3YJIBTATDI

ITo3HaBaTeIbHBbIEC YHHUBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS

ba3oBble JJoruueckue aAecTBUs:

L] BBIABIIATD U xapaKTemeBaTL CyHIGCTBeHHI)Ie HpI/ISHaKI/I MATEMATHYCCKUX O6’beKTOB,
MOHATHI, OTHOIICHHH MEXAy TMOHATUAMHU, (OPMYIHUPOBATH OMPENEICHUS MOHATHH,
YCTaHABIIMBATh CYIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIIMKA, OCHOBAHUS JJIsi 000OIICHUS 1
CpaBHEHUS, KPUTEPUHU TPOBOJAUMOTO aHAIIN3A;



BOCIIPUHUMATh, (POpMYyJIMpOBaTh U MpPeoOpa3OBHIBATH CYXKACHHUSA: YTBEPAUTEIBLHBIC M
OTpHLIATENIbHBIE, €TIUHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M IMPOTHBOPEUHs B (hakTax,
TAHHBIX, HAONIONEHHUSIX | YTBEPKICHHSX, MpeniaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

Jief1aTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKIIIOYEHUH, YMO3aKII0YEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (NpsIMbIE U OT MPOTUBHOIO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX (HaKTOB,
BBICTPAUBATh apryMEHTALMI0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPBI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATH crioco0 pemieHus yaeOHoi 3a1a4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMPATh HanOOJIee MOIXOASIINI ¢ YYETOM CaMOCTOSITEIIHHO BBIZICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBUS.

HCIIOJIb30BaTh BOMPOCKHI KAaK UCCIICIOBATEIbCKII HHCTPYMEHT MTO3HAHUS, ()OPMYIIMPOBATH
BOIIPOCHI, (PUKCHUPYIOIIUE MPOTUBOPEUYUE, MPOOJIIEMY, CaMOCTOSITEILHO YCTaHABIIMBATH
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE,
MPOBOAUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECIOKHBIM HKCIIEPUMEHT,
HEOOJIbIIOE HCCIE0BAHNE 10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro 00beKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXAY COOOi;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI 110 PE3YJIbTaTaM MPOBEIAEHHOTO
HaOIIO/ICHNUsI, HWCCIEOBAHMs, OIEHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX pPE3yJIbTaTOB,
BBLIBOJIOB M O0OOIIEHUN;

MPOTHO3UPOBATH BO3ZMOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATh MPEATIONIONKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Padora ¢ undopmanueii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMHU, JTaHHBIX, HEOOXOAUMBIX JJIS
pellIeHns 3a/1a4y;

BbIOMpPATh, AaHAJIM3UPOBATH, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HH(POPMAIIUIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy HpeicTaBieHUs WHGOpPMAMU U WUIIOCTPUPOBATH PELIaeMble 3ajauu
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHALUAMHY;

OLICHHMBATh HAAEKHOCTh MH(OpPMALMM MO KPUTEPHUSIM, MPEAJIOKEHHBIM YUYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMmyHukaTnBHbBIEe yHUBepcaibHble yueOHbIe 1eiiCTBUSA:

BOCIIPUHHUMATh U (DOPMYITHPOBATH CYXKJCHHUS B COOTBETCTBHH C YCJIOBHSIMH W IICIISIMU
OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JIaBaTh IMOSCHEHHS 1O XOJy PEIICHUs 3aJa4d, KOMMEHTHPOBATH ITOJYYCHHBIN
pe3ynbTar;

B X0/i¢ 00CYXJIeHHs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIA€MOM TeMbl, MPOOJIEMBI,
penaeMoil 3agaun, BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA MOUCK PEIICHHs], COMOCTABIATh
CBOM CYXKICHHSI C CYKJIECHUSMHU PYTHX YYaCTHUKOB JHajora, OOHApyKUBaTh pa3inyuue u
CXOACTBO TMO3MIMNA, B KOPpeKTHON Qopme ¢dopMynupoBath pa3HOINIaCUs, CBOU
BO3PaKECHUS;



MPEJICTaBIATh PE3YJbTaThl PEIICHUsS 3a/a4yd, dKCIEPUMEHTA, MCCIEHOBAHUS, IMPOCKTA,
CaMOCTOSITENILHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad IMPE3CHTAUU U
0CcOOEHHOCTEH ayTUTOPHH;

MMOHUMATh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJAHON M WHAMBHUIYAIBHON pabOTHI MpU
pelIeHNN yYeOHBIX MaTEMAaTHYECKHX 3a]1a4;

MPUHUMATh 1Ie]Tb COBMECTHOW JIEATEIIbHOCTH, ITUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThI, pacnpenensaTh BUABl paboT, JOrOBApUBATHLCS, 00CYKIATh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TPYNIOBBIX (hopmax paboThl (00CYKIAeHUsI, 0OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U JIPYTHUE), BBIMIOJHATH CBOKO YacTh pabOThl M KOOPIUHUPOBATH CBOU JICHCTBUS C
JAPYTUMH YICHAMH KOMaHJIbI, OIICHUBATh KAYeCTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT IO
KpUTepHsiM, CHOPMYITMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIe 1eiicCTBUSA
Camoopranmszaums:

CaMOCTOSITENILHO COCTABIIATH IUIAaH, AITOPUTM PEIICHUs 3aa4u (UM €ro 4acTh), BHIOUPATh
croco0® pemieHus ¢ y4€TOM HMMEIOIIUXCS PECYypPcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.

CﬁMOKOHTpOJIb, IMOLMOHAJbHBIA HHTEJLJIEKT:

BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISL TpoIecca M pe3ysbTaTa PEIICHHS
MaTEeMaTHYCCKOM 3a1a9Hu;

MpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIEHUU 3a/layd, BHOCUTh
KOPPEKTUBBI B JIESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWICHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pE3yJIbTaTa JEATEIBHOCTHU ITOCTABICHHOM LIENU U YCIOBUSM,
OOBSICHATh MPUUUHBI TOCTHXKEHUS WM HEOCTIKEHUS 1EIH, HaXOJUTh OLINOKY, aBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJbTATHBI

K koHIty 00yueHus B 7 Kiiacce 00ydaromuics MOIy4UT CIEAYIOLINE TPeIMETHbIE pe3yIbTaThl:
Yucna v BbIYMCICHUSA

BoinonHsATe, couyeTass YCTHbIE U THCbMEHHbIE TNPUEMBI, apu@MeTHYecKue IeHCTBHUS C
palOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4eHUs YHCIIOBBIX BBIPAXKEHUN, IPUMEHSTh pa3HOOOpa3HbIe CIIOCOObI M MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHHH, COIepKaluX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.
[lepexonuTh OT 0JHON (OPMBI 3aIMIKMCHU YUCEI K APYToi (peoOpa3oBIBaTh AECATUYHYIO IPOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATUYHYIO

IpoOb).

CpaBHMBATh U yNOPSAAOYNBATH PALIMOHATIBHBIE YHCTIA.

OkpyriaTh 4ncia.

BBINONHATE MPUKHUIKY U OLEHKY pe3yibTaTa BBIYMCIECHUM, OLEHKY 3HAYCHWM YHCIIOBBIX
BBIPAKCHUM. BBINOIHATE NENCTBUSA CO CTENEHSAMHU C HATyPAJIbHBIMU ITOKA3aTEIIAMMU.

HpI/IMeHHTB IMPU3HAKH ACTIUMOCTH, pa3IOKCHUC HA MHOXKXHUTCIIW HATypaJIbHBIX YHUCCII.



Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 3a/ladM, CBS3aHHBIE C OTHOILIEHUEM BEJIMYMH,
IIPONOPLIMOHAJIBHOCTBIO BEJIMYMH, IIPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YJIbTAThl PELIEHUS 3aau C
y4€TOM OrpaHUYECHHM, CBA3AHHBIX CO CBOWCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHHsI

Hcnonp30Barh anreOpandeckylo TEPMHUHOJIOTHIO U CHMBOJIMKY, MPHUMEHATH €€ B Ipolecce
OCBOCHHUS y4eOHOT0 MaTepuaia.

Haxoauts 3HaueHns OyKBEHHBIX BHIPAKEHUN IIPU 3aJJaHHBIX 3HAUCHUSX TIEPEMEHHBIX.

Boinonusate npeoOpazoBaHusl 1EJIOT0 BBIPAKEHUS B MHOTOYICH MPUBEACHHUEM MOI0OHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINoMHATE YMHOKEHHE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSTh
(dbopMyIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3joKEHUE MHOTOYWICHOB HA MHOXKUTEINN C TIOMOIIIbIO BEIHECEHUS 32 CKOOKHU
00IIero MHOKHTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumensTh IpeoOpa3oBaHusl MHOIOWIEHOB JUIsl PELIEHUS Pa3IMyYHbIX 3a/1a4 U3 MaTEMATUKH,
CMEXHBIX IIPEIMETOB, U3 PEaJIbHON PAKTUKH.

Hcnonb30BaTh CBOMCTBa CTENEHEW € HATypallbHBIMM IMOKa3aTeIsIMHU ISl MPpeoOpa3oBaHUS
BBIPaKCHU.

YpaBHeHusI U HEPaBEeHCTBA

Pemate nuHeiiHbIE ypaBHEHHS C OJHOW NEPEMEHHOM, NMPUMEHAsS IpaBuja Iepexojaa OT
HCXOJIHOTO YPABHEHUS K pAaBHOCUIIbHOMY eMy. IIpoBepsATh, ABIISIETCS JIM YUCIO KOPHEM YpaBHEHHUSI.

[TpumensTh rpaduyeckre METObI IPH PEIICHUH JTMHEHHBIX YPAaBHEHUHA U UX CHCTEM.

[TonOuparh nmpuMepsl Map 4YMCes, SBISIOUUXCA PELIEHUEM JIMHEHHOTO ypaBHEHUS C JABYMs
IIEPEMEHHBIMH.

CTpouTh B KOOPIAUHATHON TNIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUs C IBYMsI [IE€PEMEHHBIMH,
MOJIB3YSICh IPpa)uKOM, IPUBOIUTH PUMEPHI PELICHUs] YPaBHEHUSI.

Pemarp cuctembl OBYyX IJIMHEHHBIX YpaBHEHHUH C JBYMs INEpEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBiATh U pemarTh JMHEHHOE YPAaBHEHNUE WIN CUCTEMY JIMHENHBIX YPABHEHUH IO YCIOBUIO
3aJ1a4M, MUHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4€HHBIN pe3ysbTar.

DOyHKIUH

N3o0paxaTh Ha KOOPAUHATHON MPSIMONM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIUHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbI, 3alIUChIBATH YHCIOBBIE IPOMEKYTKH Ha aareOpanueckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOMN TIOCKOCTH TOYKH I10 3a/JaHHBIM KOOpJIUHATaM, CTPOUTh Tpa(puKu
nuHeHbIX QyHKuud. CTpouTs rpaduk GyHKINU Y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKUMN U3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTD,
BpeMs, pPacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsi, 00BbEM padoThI.

HaxonuTs 3HaueHune GyHKIMU 1O 3HAYEHHUIO €€ apryMeHTa.

[Tonnmate Tpaduyueckuii crmocod TpeacTaBleHUs W aHauW3a WH(OpMAIMU, HW3BIEKATh W
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHIty 00yueHus B 8 kiacce 00y4aromuiics OIy4UT CIEAYIOUINE TPEIMETHbIE pe3yIbTaThI:

Yucia v BBIYUCTICHUA

Wcnonb30BaTh HayallbHbIE TMPEJCTABICHUS O MHOMECTBE JCHCTBUTENBHBIX YHCEN JUIs
CpPaBHEHHUs, OKpYIJEHHs W BbIYMCICHHUI, H300pakaTh JEWCTBUTENbHbIE YHCIAa TOYKAMH Ha
KOOPJAHMHATHOU IIPSIMOA.



[TpumMeHsATh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBAJIpaTHbIE KOPHH,
UCTONB3yd TPU HEOOXOAWMOCTH KAJbKYJIATOP, BBINOJHATh IPEOOpPa30BaHUsI BBIPAKCHUH,
coJiepKalluX KBaJApaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3anucu OOIBUINX U MaJIbIX YHCEI C TOMOMIBIO IECATUYHBIX APOOe U CTereHe
guciua 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHsTh TMOHSATHE CTEMeHM C LEeJIbIM II0Ka3aTesleM, BBINOJHATh MPeoOpa3oBaHUs
BBIPAXKECHU, COAEPIKALLUX CTENEHU C LEJIBIM [TOKA3aTEJIEM.

BBINONMHATE TOXIECTBEHHBIE TPe0OpPa30BaHuUs PAllOHAIBLHBIX BRIPAKCHUN HA OCHOBE MPABHII
JEHCTBUI HaJl MHOTOYWICHAMH U aJlreOpandecKuMH IPOOsMHU.

PacknanpiBath KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensaTh peobpazoBaHusl BBIPAKEHUN UL PELICHUS Pa3TUYHBIX 3a7a4 U3 MaTEeMaTHKW,
CMEXKHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHusI U HEPaBEeHCTBA

Pewate nuHeiliHbIe, KBaIpaTHBIE YPaBHEHUS U PAllMOHAIBHBIC YPABHEHUS, CBOASIINECS K HUM,
CUCTEMBI JIByX YPAaBHEHMI C IByMsl IEPEMEHHBIMU.

[IpoBoanThE mpOCTEHIINE MCCIIEIOBAHUS YPAaBHEHHMM M CUCTEM YpPaBHEHHH, B TOM YHCIE C
NpUMEHEHHEM TIpadUuecKuX TpeICTaBIeHUl (YCTaHABIMBATh, UMEET JI YPaBHEHUE WM CHCTEMa
ypaBHEHUH peleHUs, €CJI UMEET, TO CKOJIBKO, U ITpoUee).

[lepexonuTh OT ClIOBECHOM (HOPMYITHPOBKHU 3324 K €€ anreOpanueckoil MOAenu ¢ OMOIIBIO
COCTaBJICHUSI YpaBHEHMsS WJIM CHCTEMbl YpaBHEHHM, WHTEPIPETHUPOBaTbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEHHbIN pe3ysbTar.

IIpuMeHsTh CBOWMCTBAa UYMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKH, pEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEePEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyro HILUTIOCTPALINI0 MHOXKECTBA
pEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonumarp ¥ UCHOIB30BaTh (HYHKIMOHAJIBHBIE MOHATUS U SI3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHMs), ONpPEAENATh 3HaYeHHE (YHKIMU MO 3HAYEHUIO apryMEHTa, OINpEeNelsiTh CBOWCTBA
¢byHKIMN 10 e€ rpaduKy.

Crpouts rpaduKu 371€eMEHTapHBIX PYHKINNA BUJA:

y=k/X,y=x2,y=x3,y = |X|, Y = VX, OIIHCBIBATb CBONCTBA YHCIOBON QYHKIIHH 110 & TpaduKy.

K xonity o0ydenust B 9 kiacce o0yqaronuuics moiayduT CAeAYIOIINe TPEIMETHBIE PE3YIbTaThl:

Yucia v BBIYUCTICHUA

CpaBHUBaTh U YIIOPAI0UNBATH PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YU CIIA.

Boinonusate apudmernyeckue NEeUCTBUS C PalMOHATBHBIMHU YHCIIAMH, COYeTas YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUMCICHHSI C HPPALMOHATIBHBIMU YUCIIaMHU.

HaxonuTe 3Ha4YeHMs CTENEHEH C LEIbIMM MOKA3aTeNsIMU U KOpPHEH, BBIUUCIATH 3HAUYECHHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyriIsTh AEMCTBUTEIBHBIE YHCIIA, BBITOIHATh MPUKUAKY pe3yIbTaTa BHIYMCIECHUH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHElHbIE U KBaJpaTHbIE YPABHEHMsI, yPAaBHEHUS, CBOJAIIMECS K HUM, IIPOCTEHIIINE
IpOOHO-pallOHAJIbHBIE YPABHEHHUS.

Pemrate cucreMbl ABYX JMHEHHBIX YpPaBHEHUM C JBYMsI MEPEMEHHBIMH U CHCTEMBI JBYX
YPaBHEHHM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.



Pemarp TeKcTOBBIE 324K aNreOpandeckKuM CriocoO0M ¢ TTIOMOIIBIO COCTABIICHUS YPABHCHUS
WJIA CUCTEMBI IByX YPABHEHUH C JBYMsSI IEPEMEHHBIMM.

[IpoBoauTh mpocTEilIMe MCCICIOBAHUS YPAaBHEHUW M CUCTEM YpPAaBHEHHUW, B TOM YHUCJE C
MIPUMEHEHUEM TpadHuUecKuX MpeCcTaBlIeHUN (yCTaHABIMBAaTh, UMEET JIU ypaBHEHUE WIIM CHUCTEMa
ypaBHEHUU pPEIICHUs], €CJIU UMEET, TO CKOJIBKO, U ITpouee).

Pemate nuHElHBIE HEpPAaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, H300paXkaTh pelICHUE
HEpPABEHCTB HAa YMCJIOBOW MPSIMOM, 3alTUCHIBATH PEIICHUE C TTIOMOIIBIO CUMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBaJApPaTHOE
HEPAaBEHCTBO, M300pa)kaTh pPEIICHUE CHUCTEMbl HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3alHCHIBATH
pELIEHHE C MOMOILBIO CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUH

Pacrio3naBath QyHKIMHM W3Y4YCHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHYCCKU PACIIONIOKECHUE HA

KOOPJIMHATHO# TI0CKOCTH rpadukoB GyHkiwmid Buna: y = kx, y = kx + b,y = k/x,y =ax2 + bx + ¢, y
=x3,y =X, y = |X|, B 3aBuCHMOCTH OT 3HAYCHHIT KO3((HUIIUECHTOB, OMHCHIBATH CBONCTBA ()YHKIIMIA.

Crpoutb M u300paXkaTb CXeMaTHYECKH TIpapUKU KBaJIpaTUUHbIX (YyHKIUH, ONUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHIA MO UX TpaduKaMm.

Pacnio3naBate kBagpaTHuHy (QyHKIUIO 10 (hopMyJsie, MPUBOAUTH MPUMEPHI KBaAPATHUHBIX
(GyHKUMI U3 pealbHOM XKU3HU, (PU3UKU, TEOMETPHUH.

YucJi0BbIe NOCJIEA0BATEILHOCTH H IPOIPeCCHH

PacnioznaBaTh apu@MeTHUECKYI0 U T'€OMETPUUYECKYIO IMPOTPECCHU MpPH pa3HbIX crocobax
3aJJaHHUA.

BbINONHATE BBIYMCIEHUS C HCHOJb30BaHHEM (OpMyT N-ro uieHa apupMeTHdecKoil u
reOMETPHUECKON MPOrpeccuii, CyMMBbI IEPBBIX N YJIEHOB.

N300pakaTh 4iIeHbl OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pemarp 3agauu, CBA3aHHbBIE C YHCIOBBIMHU IOCIEA0BATENbHOCTIMHU, B TOM YHUCIIE 3a/1a4dl U3
peasbHOM JKHU3HHU (C UCTIOIb30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).

TEMATWYECKOE NTAHUPOBAHUE

7 KNACC
Konunuectso yacos

HaunmeHoBaHue

Ne dneKTpoHHble (undposbie)
pasaenos u Tem

n/n KoHTponbHble  [paKTUYecKue ob6pasosaTesibHble pecypcbl
nporpammbl Bcero

paboTbl pabotbl

Yucnam

1 BbIYUC/IEHMA. ’c 1 Bubnnoteka LIOK
PaumoHanbHble https://m.edsoo.ru/7f415b90
ymncna



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

5 Anrebpanyeckue 57 1 Bubnmoteka LLOK
BbIpayKeHus https://m.edsoo.ru/7f415b90
3 YpaBHeHUA U 20 ) bubnnoteka LLOK
HepaBeHCTBa https://m.edsoo.ru/7f415b90
" KoopauHatbl n )4 ) bubnnoteka LLOK
rpadukm. GyHKUUK https://m.edsoo.ru/7f415b90
5 MoBTOpeHue 1 6 ) Bubnumoteka LLOK
o0606L1eHne https://m.edsoo.ru/7f415b90
OBLLEE KOZIMYECTBO
102 5 0
YACOB MO NMPOrPAMME
8 KNACC
Konunuecrso yacos
HanmeHoBaHue
Ne dNeKTpoHHbIe (undpoBsbie)
pa3aenos u tem
n/n KoHTponbHble | [paKTUuecKue | obpasosBaTenbHble pecypcbl
nporpammbl Bcero
paboTbl paboTbl
Yucnam
Bubnunoteka LLOK
1 BblYMCNEHMA. 15
https://m.edsoo.ru/7f417af8
KBaapaTHble KOpHU
Yucnam
5 BblYNCAEHMUA. 7 Bubnnoteka LLOK
CTeneHb C Uenbim https://m.edsoo.ru/7f417af8
rnokasartesiem
Anrebpanyeckme
3 BbIPaXKeHuA. 5 1 Bubnnoteka LLOK
KBagpaTHbIi https://m.edsoo.ru/7f417af8
TpéxuneH
4 Anrebpanyeckue 15 1 Bubnmoreka LIOK

BblpaxkeHuA.

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



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

Anrebpanyeckas
Apobb
YpaBHeHUA n
5 HepaBeHCTBa. 15 Bubnunoteka LOK
KBagpaTHble https://m.edsoo.ru/7f417af8
ypasHeHusA
YpaBHeHunAa n
6 13 Bubnnoteka LOK
HepaBeHCTBa.
P . https://m.edsoo.ru/7f417af8
Cuctemol ypaBHeHUN
YpaBHeHUA n
. eDaBEHCTEA 12 Bubnunoteka LOK
H HCTBa.
P https://m.edsoo.ru/7f417af8
HepaBseHcTBa
8 ®yHKunK. OCHOBHblE 5 Bubnnoteka LOK
NOHATUA https://m.edsoo.ru/7f417af8
9 ®yHKUMK. Yncnosble 9 Bubnnoteka LOK
byHKUMM https://m.edsoo.ru/7f417af8
10 NosTopeHue n 6 Bubnunoteka LLOK
obobueHune https://m.edsoo.ru/7f417af8
OBLLEE KOJIMYECTBO
102

YACOB MO NPOrPAMME



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 KNACC

Konwnuecrso yacos
HanmeHoBaHue

Ne dNneKTpoHHble (undposble)
pasaenos u Tem

n/n KoHTponbHble | lpakTuyeckue ob6pasosaTenibHble pecypcbl
nporpammbl Bcero

paborbl pa6otbl
Yucnam

1 BbIYUC/IEHMA. 9 Bubnnoteka LIOK
JelicTBuTeNbHbIE https://m.edsoo.ru/7f419d08
yncna
YpaBHeHUA n

5 HepaBeHCTBa. 14 1 Bubnnoteka LLOK
YpaBHeHUA ¢ 0aHOM https://m.edsoo.ru/7f419d08
nepemeHHol
YpaBHeHUA n

Bubnnoteka LIOK
3 HepaBeHCTBa. 14 1
. https://m.edsoo.ru/7f419d08
Cuctembl ypaBHEHUN
YpaBHeHUA n
Bubnumoteka LLOK
4 HepaBeHCTBa. 16 1
https://m.edsoo.ru/7f419d08
HepaseHcTBa
Bubnmoteka LLOK
5 DyHKUNK 16 1
https://m.edsoo.ru/7f419d08

6 Yucnosble 15 1 Bubnmoteka LLOK
nocneaoBaTe/IbHOCTH https://m.edsoo.ru/7f419d08
MNosTopeHue,

; o606LieHue, 18 1 Bubnumoteka LLOK
cucTemaTtusaums https://m.edsoo.ru/7f419d08
3HaHWUM

OBLEE KOJTMYECTBO

102 6 0

YACOB MO NPOrPAMME



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

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

YueOnuku. Anrebdpa. 7, 8, 9 knaccel. ABTopsl: Makapsrues FO.H., Muniok
H.I'., HemixoB K.U., CyBoposa C.b.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. DnekTpoHHOE M3AaHKHE HA OCHOBE reyaTHoro u3nanus: [loypounsie pa3paboTku 1o

anredpe. 7 xnacc : mocodue mis yuutens / A.H. Pypykun. — 6-¢ uzm. —
Mocksa : BAKO, 2021. — 352 c. — (B noMoI1ib IKOJIbHOMY YUUTENIO). —
ISBN 978-5-408-05059-8.

2. Jupaxtudeckue marepuansl. 7, 8, 9 knaccel. ABTopsl: 3BaBud JI.M., Ky3uenosa JI.B.,
Cysopoga C.b. (7 knacc); XKoxos B.U., Makapsraes 10.H., Munatok H.I'. (8 kacc);
MaxkapsrueB FO.H., Munatok H.I'., Kpaitaepa JI.b. (9 xnacc).

3. VYpoxwu anredpsl. Kaura st yuunrens. 7,8,9 xnaccel. ABropsr: XKoxos B.U., Kpaiinesa JI.b.
(7, 9 knaccnl); XKoxos B.U., Kapramesa I'./I. (8 knacc).

4. - Uzyuenwne anredpsrl. 7-9 knaccel. Kuura mist yaurens. Asrop: Makapsrues FHO. H.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.prosv.ru - cant nsaatenscrsa «lpocselieHne» (pybprka « MatematmKkar)

http:/www.drofa.ru - caiit uzgarensctBa Jpoda (pyoprka «MaTemMaTHKay)

http://www.edu.ru - IleHTpaibHbIii 00pa30BaTeIbHBIA IMOpPTAN, COJACPKUT HOPMATHBHBIC
JTOKYMEHThI MUHHCTEPCTBA, CTAaHIAPThI, HH)OPMAIIMIO O MPOBEIACHHE YKCIICPUMEHTA, CEPBEP
nH(pOpMaLMOHHON Noep KKK EAMHOTO rocy1apcTBEHHOTO SK3aMeHa.

http://www.internet-scool.ru - caiit MaTepHeT — mikoisl uzgarenscra [Ipocsemenue. YueOHbIH
mIaH  pa3paboTaH Ha OCHOBE (QeAepadbHOr0o 0a3WCHOro y4eOHOro TIUlaHa  Jyist
o0meo0pa3oBarenbHBIX yupexkaeHuii PO u mpencrasisier obnacts 3HaHui «MaremaTtukay. Ha
caiiTe npeacTaBieHbl IHTEpHET-YPOKH MO aJireOpe M HavaaaMm aHajnu3a U T€OMETPUH, BKITIOYAIOT
noarotoBky caaun EI'D, THA.

bu6mmorexa [IOK


http://www.prosv.ru/
http://www.ege.edu.ru/
http://www.edu.ru/
http://www.internet-scool.ru/

K/Iﬁ OAMAANAL [
()']/{’j/f:/iy//’, 713,05

¥
e
A)()W’»f//’f'/_) \
I epc 70 it Ree

?{»Aﬁ,ﬂaup 5 $ Ok

ll/

N




