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INOACHUTEJIBHASA 3AIIMCKA

Anre0Opa sBISIETCS OJTHUM M3 OIMOPHBIX KypCOB OCHOBHOIO OOIIEro 0Opa3oBaHUs: OHA
o0OecrieynBaeT W3y4YE€HHE JAPYrMX JAUCIMIUIMH, KaK €CTECTBEHHO-HAyyHOTO, TaK U
TYMaHUTapHOTO ITUKJIOB, €€ OCBOGHHE HEOOXOIMMO IS MPOJOJIKEHHsI 00pa30oBaHUs U B
MOBCEIHEBHON Ku3HU. Pa3Butume y o0O0yd4arommxcss HAy4YHBIX MPEICTaBICHUA O
IPOUCXOXKACHUN M CYIIHOCTH anredpanyeckux abcTpakiui, crmocobe OTpakeHus
MaTeMaTUYECKOW HAyKOW SBJIGHMM M TPOLIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJEIUPOBAHHUS B HAYYHOM NO3HAHWU M B MPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS U KAueCTB MBIIUICHUS, HEOOXOAUMBIX IJis
ajantanyy B COBpeMEHHOM LudpoBoM obOmiectBe. M3ydenne anredOpbl obecrieunBaeT
pa3BUTHE YMEHMsS HaO0JaTh, CpPaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUSL U BBIBOJBL, (POPMYIUpPOBaTh YyTBepkIeHUs. (OcBoeHHE Kypca anreOpsl
o0ecrieunBaeT pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaroIMXCsA: OHHU HCHOJB3YIOT
NEAYKTUBHBIE W HWHAYKTHBHBIE pacCyXJ€HUs, O0000IIeHHE U KOHKPETH3ALHUIO,
abctparupoBanue u aHaynoruto. OOyueHue anredpe mpeanojgaraeT 3Ha4YUTENbHbI 00bEM
CaMOCTOATENILHON AESATENbHOCTH O0YYalOIIUXCs, MO3TOMY CaMOCTOSITEIbHOE PEIICHHE
3a/1ay SBJSETCS peann3auuei AesiTeIbHOCTHOTO MIPUHIIUIA O0yUEHHUS.

B cTpykrype mporpammbl y4eOHOro Kypca «Auredpa» s OCHOBHOTO OOIIEro
o0pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEeIbHO-METOAMYECKUE TUHUM: «Yucna
U BBIYUCICHUS», «ANredOpandyeckue BBIPAKEHUSD», «YPaBHEHUS W HEPABEHCTBAY,
«Dynkuun». Kaxngas u3 3THX colepKaTelIbHO-METOAMYECKUX JIMHUN pa3BUBAETCs Ha
IPOTSKEHUH TPEX JIET M3Y4YEHUsl Kypca, B3aMMOJEWCTBYS C IPYTMMHU €ro JMHUAMH. B
X0Jle M3y4yeHUs y4yeOHOro Kypca oOydarolUMCS HPUXOJIUTCS JIOTUYECKH PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM B porpamMmy yueOHOTro
Kypca «Anredpa» BKIIOYEHbl HEKOTOPbIE OCHOBBI JIOTMKH, IMpPEICTaBICHHbIE BO BCEX
OCHOBHBIX pa3jieflax MaTeMaTH4ecKOro OOpa30BaHHSA U CIIOCOOCTBYIOIIME OBIIAJICHUIO
0Oy4arolMMHUCSI OCHOB YHHBEPCAJIBHOTO MaTeMaTtudeckoro sizpika. ConmepikaTeabHOW U
CTPYKTYpPHOUM  OCOOCHHOCTBIO  y4eOHOro Kypca  «Anrebpa»  SABJISETCS  €ro
MHTETPUPOBAHHBIN XapaKTED.

Conepxxanue nuHuM «YHuCIa U BBIYMCICHUS» CIY>KUT OCHOBOW ISl JAJTbHEUIIETrO
U3YYeHUs] MaTEeMaTUKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYalOLIMXCS JIOTHYECKOTrO
MBIIUICHUS, (OPMUPOBAHHIO yMEHHUS TOJIb30BAThCSA  AJIrOpUTMaMHU, a  TakKxke
NPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX I IMOBCEIHEBHOM KU3HHU.
Pa3BuTue MOHATHA O 4YMCIe HAa YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs CBSA3aHO C
paIMOHAIBHBIMA ¥ HWPPAIMOHATBLHBEIMU YUCIaMH, (OPMUPOBAHHEM TMPEJCTABICHUN O
JNEHUCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOEHUS YHMCIIOBOM JIMHUM OTHECEHO K CPEAHEMY
o01ieMy 00pa3oBaHUIO.

ConmepxaHue IOBYX anreOpanyecKux JIMHUNH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHsI ¥ HEPABEHCTBA» CIOCOOCTBYeT (OPMHUPOBAHUIO Y OOYyYarOIIUXCS
MaTeMaTHYECKOro amnrnapara, He0OXOAUMOro JIJIsl pelIeHUs 3a]ja4 MaTeMaTUKH, CMEXHbIX
NpPEeIMETOB M IMPaKTUKO-OPUEHTHPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOro oOOUIEro
oOpa3oBaHus y4eOHBIM Marepuan TPYNIUPYETCS BOKPYT PalMOHAIBHBIX BBIPAKEHUI.
AnreOpa JE€MOHCTpUPYET 3HAYCHUE MAaTeMaTHUKW KakK s3blKa I IOCTPOEHUS
MaTeMaTUYECKUX MOJEJIEN, OMMCAaHUs MPOLECCOB U ABJICHUN peaJbHOro Mupa. B 3amaumn
oOydeHus anreOpe BXOIAT TaKkKe JajbHEHIIee pa3BUTHE alTOPUTMUYECKOTO MBIIIICHUS,



HEOOXOJAMMOro, B YAaCTHOCTH, ISl OCBOEHHA Kypca HWH(GOPMATHKU, U OBJIAJCHUE
HaBBIKAMHM  JIEAYKTUBHBIX  paccyxiaenuil. [IpeoOpazoBaHue CHUMBOJBHBIX  (popm
CHOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUS, CTIOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTRY.

Conepxanve (GyHKIMOHATBHO-TpA)UUYECKON JIMHUM HAIEJICHO Ha TOJIyYCHHE
OOy4arolUMUCS 3HAHUN O (QYHKIUSX KaK BaKHEHIIeH MaTeMaTHYeCKONW MOJenu IJis
OMKCaHUS W HCCIENOBAaHUS PAa3HOOOpPA3HBIX TMPOLIECCOB W SBICHUN B MpUPOAEC H
obmectBe. M3ydyeHune marTepuana CIOCOOCTBYET Pa3BUTHIO y OOYYArOMIMXCS YMEHHUSA
UCIIONIb30BaTh PA3IMYHbIC BBIPA3UTENBbHBIE CPEACTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, rpapuuecKre, BHOCUT BKIAJ B (popMHpOBaHHE MPEICTABICHUN O POJU
MaTE€MaTUKHU B pa3BUTHUU IUBUIM3AIUHN U KYJIbTYPHI.

CornacHo yyeOHOMY MmilaHy B 7-9 Kilaccax u3ydaercs yuyeOHbIM Kypc «AnreOpay,
KOTOpPBI BKJIIOYAET CIEIYIOUIME OCHOBHBIE pasleibl coaepxkanus: «Yucma wu
BBIUHCIICHUS», «AdreOpandeckue BbIpaXeHHUs», «YPaBHEHHUS UM  HEPaBEHCTBAY,
«DYHKIUW.

Ha uzyuenue yueOGHOro Kypca «Anredpa» orBogutcsi 303 uvaca: B 7 kiacce — 102
yaca (3 gaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B Hefemno), B 9 kinacce — 99 gacon
3 Jaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/1 OT OAHOU (POPMBI 3aMKCcH ApoOeit
K Jpyroi. IloHATHE palMOHAIBHOTO YMCIA, 3alUCh, CPABHEHUE, YHOPSJIOYMBAHUE
palMOHANBHBIX Yucel. Apu@METHUYECKUE ACHCTBUS C PALMOHAJIBHBIMU YHCIAMHU.
Pemenue 3a1ay u3 peaibHOM MPaKTUKKU HAa YaCTH, HA APOOH.

Crenenp ¢ HaTypaJgbHBIM T[OKa3aTeleM: ONpeJeieHue, MpeoOpa3oBaHUe
BBIPDAKCHHI HA OCHOBE ONpENETEHUs, 3aluch OonbIIMX 4ucen. [IpomeHTsl, 3amuch
MPOLIEHTOB B BUJIE ApoOH W JpoOM B BHJE MPOIEHTOB. TpH OCHOBHBIC 3a/aydl Ha
IIPOLIEHTHI, PEIICHHE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IprMmeHeHne NpU3HAKOB EMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HATYPaJIbHBIX
quced.

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

AJire0panvecKue BbIPAKEHUS

IlepemeHHBIE, YUCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEPEMEHHOHN. JlomycTumele
3HAYCHUs IEepeMeHHbIX. lIpencraBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMU B BHUIE
dbopmynbl. Berancnenus no dopmyrnam. [IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUI,
TOXKJIECTBEHHO PaBHbIC BBIPAXKEHUS, NMPaBUJIa MPE0OPa30BaHMS CYMM U MPOU3BEACHU,
IpaBuiia PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbiX.

CBoliCTBa CTENEHN C HATYPaJIbHBIM IOKA3aTEIIEM.

OnHowiensl W MHoOrouieHbl. CreneHb MHOrowieHa. CIOKE€HHE, BBIYMTAHHE,
YMHOXEHHE MHOTOWJIEHOB. DOpMyIbl COKPAIEHHOIO YMHOKEHUS: KBaApPAT CYMMBI U
KBaJpaT pazHocTu. PopMmyisia pa3HOCTH KBaApaToB. Pa3nokeHHe MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb ypaBHEHMs, INpaBWiIa MpeoOpa3oBaHUsl ypaBHEHMUS,
PaBHOCUIIBHOCTDh YPaBHEHUU.

JIuHeiHOEe ypaBHEHHE C OJHOM MEPEMEHHOM, 4YHCIO KOPHEH JIMHEHHOIO
YpaBHEHHUSI, PEIIEHUE JIMHEWHBIX ypaBHEHUN. COCTaBIE€HHWE YpPaBHEHUW MO YCJIOBUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JIluneiliHOe ypaBHEHHE C JIByMsl NEpeMEHHbIMH M ero rpaduk. Cuctema IBYX
JTUHEHHBIX ypaBHEHUN C ABYyMs TIEpeMEeHHBIMU. Pelienre cucteM ypaBHEHUH CITOCOOOM
NOACTAaHOBKH. [[prMepsl pemenHns TEKCTOBBIX 3a/1a4d ¢ TOMOIIBIO CUCTEM YPABHEHHIA.

DyHKUNH

Koopaunara Toukum Ha npsiMoi. UucnoBble NMPOMEXYTKU. PaccrosiHue Mexay
JIBYMs TOYKaMU KOOPJIUHATHOU MPSIMOM.

[IpsimoyrosbHas cuctema koopaunar, ocu Ox u Oy. AlGcuucca U opAUHATa TOUYKH
Ha KOOpJMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (hopmynamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonsatue pyukmuu. ['paduk dyakmmuu. CoiicTBa
byukuuii. Jlunerinas ¢ynkius, e€ rpaduk. ['paduk Gpynkiuuu y = |X|. I'paduueckoe
pEILICHUE JTUHEUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHECHUM.



8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uucna. [loHstue 00 HppanMOHATIBLHOM 4YHUCIE.
HecsaTuuHble TPUOTMKEHUS HpPpAMOHAIBHBIX uuced. CBoilcTBa apudMeTHUYECKUX
KBaJIpAaTHBIX KOPHEW M UX NMPUMEHEHUE K MPEeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUU U
BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHUCIIA.

Crenensb ¢ 1eNbIM NTOKa3aTenaeM U e€ cpoiicTBa. CTanaapTHas 3aMuch Yucia.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHblil TpEXusieH, pa3noKeHue KBaApaTHOTO TPEXUIECHA HA MHOXKHUTEIH.

Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO anredpandeckoi qpodu. CroxeHue,
BBIUMTAHUE, YMHOXXEHHUE, JleJiecHue anreOpanyeckux apoOeid. PanuoHanbHbIe
BBIPKEHUS U UX TIPe0Opa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Penienue ypaBHeHUN, CBOISAIINXCS K JIMHEWHBIM U KBaAparHbeIM. [Ipocreiimme
JPOOHO-paAIMOHAIbHBIC YPABHEHHUSI.

['paduueckass mHTEpnpeTanusi ypaBHEHUA C JIByMsS MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YypAaBHEHHW C JByMs IIlepeMeHHbIMHU. lIpumepsl pemeHns cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3a/1a4 alNreOpandeckuM CIiocoOoM.

HucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMNIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOM.

DOYyHKIUU

[Tonsitue ¢ynkiuu. OOGIACTh OMNpEACNICHUS U MHOMXECTBO 3HAYCHHM (DYHKIIHH.
CriocoObl 3a1anus QPyHKITUH.

I'padpux ¢ynxnuu. YUtenue cBoiictB (yHkiuu mo e€ rpaduky. [Ipumeps
rpa@uKoB QYHKIMMA, OTPAKAIOIMIUX PEATbHBIE MPOIECCHI.

@DYHKIMK, OINUCHIBAIOIIME TMPSMYI0O U OOpaTHYH  MPONOPLUHUOHATIBHBIC
3aBHCHMOCTH, uX rpaduxu. OyHkumn Y = X2, y = x3, ¥ = VX, y=|x|. ['padusueckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucna v BBIYMCICHUA

PannonanpHbple uyKcna, MppalMOHANIbHBIE YHCIA, KOHEYHbIE W OECKOHEUHbIE
JeCATUYHBIE ApoOU. MHOXKECTBO JEHCTBUTEIBHBIX YKCEll, I€UCTBUTENbHBIEC YHCIA KaK
OeCKOHEYHbIE JIeCATUYHbIE IpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOM.

CpaBHeHHEe  NEUCTBUTENBHBIX  YHUCEN,  apuMeTHUecKue  JCHCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepbl OOBEKTOB OKpYXAloOIIEr0 MHUPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KAIOIEM MUPE.

[IpnOnnk€HHOE 3HAYEHUE BEIUMYHMHBI, TOYHOCTh NpUOMKEeHHs. OKpyIrieHue
yucen. [Ipuknaka u orieHka pe3ysbTaTOB BEIYUCICHUN.



YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHUE. Pelienue ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBampatHoe ypaBHeHue. PelieHne ypaBHEHHMH, CBOASIIMXCS K KBaJgpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHHsT YpaBHEHUM TPETbEM M YETBEPTOU
CTEIECHEN pa3I0KEHNEM HA MHOKHUTEIH.

Pemenne napoOHO-pallMOHANBHBIX ypaBHEHHWH. PeleHne TEKCTOBBIX —3ajad
anredpandecKuM METOIOM.

VYpaBHeHue ¢ nByMs TEpeMEHHBIMH M ero rpaduk. Pemenwe cucteM aByX
JVHEWHBIX YPAaBHEHUN C NBYMsS IEPEMEHHBIMU. PelieHne cucrem IByX YypaBHEHUU,
OTHO W3 KOTOPBIX JMHEIlHOe, a JApyroe — BTOpod creneHu. [paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JnMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PemeHune cucrem
JUHENHBIX HEPABEHCTB C OJ{HOM nepemeHHon. KBaapaTHbie HepaBeHcTBa. ['paduueckas
VUHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMU.

DOyHKUUHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabGomna, KoOpaWHATHI
BEPIIMHBI 1TapaboJIbl, 0Ch CAMMETPHUH MTapa0OJIbI.

Ipadukn Gynxumit: Y = kKX, y = kx + b, y = kX, y = x3, y = VX, y = |X| , 1 ux
CBONCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

[loHATHE YMCIOBOW TMOCIENOBATENBHOCTH. 3aJaHUE  IOCIENOBATENBHOCTH
peKyppeHTHOH (hopmynoi u popmymoil N-ro uieHa.

Apudmernueckass U reoMeTpuueckas mnporpeccur. Dopmyiasl N-TO  uieHa
apu(pMETHIECKON U TEOMETPUIECKOUN MPOTPECCUid, CyMMBI MIEPBBIX N YJICHOB.

N3o00paxkenue 4ieHOB apuMEeTHUYECKON U TEOMETPUUECKON MTPOTPECCHil TOUKAMHU
Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHEMHBIH M SKCHOHEHIMAIbHBIA pocT. CIIOKHbBIE
IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMUBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrpaMMbl yueOHOro Kypca «Anredpar
XapaKTEPHU3YHOTCH:

1) naTrpuoTHYecKOe BOCIUTAHME:

MPOSIBJIEHUEM HHTEpeca K MPOILIJIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHUSM POCCHUMCKMX MAaTEMAaTHKOB M POCCHUMCKOU
MaTE€MaTUYECKON IIKOJbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHHA B APYrMX HayKax H
MPUKIAIHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOA3aHHOCTEM TpakJaHWHA W PpPEATU3alMH €ro
MpaB, NPEJCTABICHUEM O MATEMATHYECKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBICHHUH, MNPOLEAyp TIpaxaaHCKoro oOmecTBa (HampuMmep, BBIOOPHI,
ONpOCHI), TOTOBHOCTbIO K OOCYXIEHHIO JTHYECKHX MpOOJEeM, CBSI3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUI HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIBHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE€ B pEUICHUM IPAKTHUYECKUX 3a]ad
MaTe€MaTUYeCKOW  HAINpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKEHHMM BCEM JKM3HM Il yCNEMHON npodecCuoHaIbHOU
NEeATENbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM H
MIOCTPOEHUEM HHIUBUJYAIbHOW TPACKTOPUHM OOpa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOIMOHAILBHOMY U ACTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pEUICHUM, pacCyKIeHUM, YMEHUI0 BUAETbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 NO3HAHMSA:

OpUEHTallMed B  JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY  HAy4YHBIX
Mpe/CTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM Hayku Kak cdepbl 4YelIoBe4YeCKOn
NEeSATEIBbHOCTH, JTANoOB €€ pa3BUTUS WU 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIMA3ALIIM,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH W MaTEMaTUYeCKOW KYJIbTYpOM KakK CpEeACTBOM
NO3HAHUSA MHpA, OBJIAJCHUEM MPOCTEHIIMMHU HaBbIKAMU  HCCIEIOBATEIbCKOM
NEeSTENbHOCTH;

6) ¢usnueckoe BOcnUTAHME, (opMHUpPOBaHME KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIaronoJyYms:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTUUYECKUE 3HAHHS B MHTEPECAX CBOETO 3/10POBbS,
BEJCHMs 3J0POBOr0 o0Opasza *KHU3HU (3I0pOBOE MHUTAaHHE, COANAaHCHPOBAHHBIN PEKUM
3aHATUA W OTIbIXa, peryisipHas (u3nueckas aKTHBHOCTB), C(HOPMHPOBAHHOCTHIO
HaBbIKa pediekcuu, MpPU3HAHMEM CBOETO MpaBa Ha OWIMOKY M TaKOro jKe IpaBa
IPYroro 4eaoBeKa;



7) 3ko/10TMYECKOE BOCIIMTAHME:

OpUEHTallMe HAa NMPUMEHEHUE MATEeMATHUYECKUX 3HAHUM Uil pelleHHs 3a7ad B
00JacTU COXPAaHHOCTU OKPY’KAaIOILIEH Cpelibl, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH MX
BO3MOXKHBIX IOCJICACTBUI JJIsi OKpYXKaroIled Ccpeapl, OCO3HAHUEM TIJI00aJIbHOrO
XapakTepa 3KOJOTHYECKHUX IPo0JIeM U IyTel UX pelIeHMs;

8) ajmanranusi K M3MEHSIIOIIMMCH YCJOBHSIM COHHAJBHOW W NPHPOIHOM
Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSAX HEOIPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAaKTUYECKYI0 JEATEIbHOCTh, B TOM YHCIE yYMEHHE
YUHUTBCS y APYTUX JIOJEH, MPUOOpPETaTh B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHUS,
HaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HE00XOAMMOCTBIO B ()OPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4ncie (OPMYIUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSX, B TOM YHCJIE PaHEE HEM3BECTHBIX,
OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYHO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0O Kak BBI3OB, TpEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE
pelieHuss M JeHcTBUs, (OpMyIHpOBaTb W OLEHUBAaTh PUCKA M IOCIEACTBUS,
(opMUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

ba3oBbie jornueckue aeiicTBUA:

e BBIBIIATH M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TMOHATHUWA, OTHOIICHUH MEXIy MNOHATUSAMHU, (OpMYyIHpPOBATH
omnpeneneHusl  MOHATHUM,  yCTaHABIMBATh  CYUIECTBEHHBIH  MpHU3HAK
KJaccu(pukauuy, OCHOBaHUS il OO0OOLIEHUS W CpPaBHEHHUS, KpHUTEpUHU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH,  (QOPMYJIHPOBATH U  NPEOOPA3OBBIBATH  CYKIICHHUS:
yTBEPAUTEIbHBIE U OTpUIATEIbHBbIC, EIUHUYHBbIC, YacTHbIE U 0OIue,
YCJIOBHBIE;

e BBIABJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U ITPOTUBOPEUHS B
dakTax, TaHHBIX, HAOTIOJCHUSX U YTBEPXKICHUSX, MPEJIaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUN;

e JIe7IaTh BBIBOJALI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e paszbupaTh JOKA3aTEIbCTBA MATEMATHYECCKUX YTBEPXKACHHWHN (MpsSMBIE U OT
NPOTUBHOTO), TPOBOJUTH CAMOCTOSITENILHO HECJIOXKHBIE JJ0Ka3aTeIbCTBA
MaTeMaTHYECKUX (H)aKTOB, BBICTPAUBATh apTYMEHTAIIMIO, TIPHUBOJIUTH MTPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh cmoco0 pemieHus Yy4eOHOW 3amadyn  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHMs, BBIOMpaTh HauOoOJee TMOAXOMAIMMA C  YIETOM
CaMOCTOSITEIILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

e HCIMOJBH30BAaTh BOIPOCH KaK WCCICAOBATEIHCKAN WHCTPYMEHT IIO3HAHMS,

(GopMynupOBaTh  BOIMPOCHI, (UKCHUPYIOIIUME MPOTUBOpEUYHE, MpodIemy,



CaMOCTOSTENIbHO YCTaHABJIMBATh UCKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIHI0, MHEHHUE;

OPOBOJWTh MO CaMOCTOSTENIBHO  COCTaBJICHHOMY IUIaHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJbIIOE MCCIEIOBAHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEU
MaTEMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSTENbHO (OPMYIUPOBaTh OOOOIIEHHS M BBIBOJBI MO pe3yjbTaTam
MIPOBEAEHHOTO HAOJIIOJICHHSI, MCCIEOBAaHUsA, OLEHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000O0IICHUIA;

MIPOTHO3UPOBATh BO3MOXHOE pPa3BUTUE TMpOIlecca, a TaKKe BbIIBUTATh
MPENOJIOKEHUS O €70 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ uHpopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M W30BITOYHOCTh HWHGOPMAIWH, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHMS 3a]1a4H;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U  HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,

BbIOMpaTh (PopMy mpeacTaBieHus: MHOOPMAIUU U WLTIOCTPUPOBATH PelllaeMble
3a/layu CXeMaMu, 1uarpaMmMaMu, HTHOU rpaukoi U uX KOMOUHAIIUSIMU;
OIICHUBATh HAAEKHOCTh HH(POpPMAIMU TIO KPUTEPUSIM, MPEIJI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU H
LeasIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U MMMCbMEHHBIX TEKCTaX, aBaTh MOSICHEHMS MO X0y pELIEHUs 3aJauu,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B XOJI¢ OOCYKJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOsieMbl, pelraeMoi 3ajaud, BbICKA3bIBaTh WJEH, HAllCJICHHbIE Ha TIOUCK
pELIEHUs], CONOCTABIIATh CBOU CYXIEHUS C CYKJICHUAMM JPYIMX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3IMYUe U CXOJCTBO MO3UIIMM, B KOPPEKTHOU popme
(opMyIUpOBATh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

OPENCTABIATh PE3YNbTaThl PEIICHMS 33Ja4d, SKCIIEPUMEHTA, HCCIIEIOBaHUs,
IPOEKTa, CaMOCTOSITEIbHO BBIOMPATh (hOpMAT BHICTYIUIEHHMSI C Y4E€TOM 3ajad
NpPE3eHTALUN U 0COOEHHOCTEN ayIuTOPUH;

MOHUMAaTh W HCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHIMBHIYyaJIbHOU
paboOTHI MPHU pEIICHUN YUeOHBIX MaTEeMaTUYECKUX 3a/1a4;

OPUHUMATh 1€db COBMECTHOM JI€ATE€NbHOCTH, IUIAHUPOBATh OPraHU3ALMIO
COBMECTHOI paboThl, pacnpeaessTh BUAbl padoT, JOrOBapUBaThCs, 0OCYKIaTh
poIiecC U pe3ynbTaT paboThl, 000011aTh MHEHUS] HECKOJBKHUX JIFO/ICH;
y4acTBOBaTh B IPYIIOBLIX (opMax paboThl (00CYKJIeHUs, OOMEH MHEHHUSIMH,
MO3rOBBIE IUTYpMbl U JpPYyTHE), BBIIOJHATH CBOIO 4YacTh pPabOTHl |
KOOPJIMHHUPOBATh CBOU JEHCTBHS C APYTMMH WICHAMH KOMaH/bI, OLCHUBATh
KauyecTBO  CBOEro BKJIaga B  OOmMMH  TOPOAYKT MO  KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PerynsiTuBHBIE YHMBeEpPCaJbHbIe YueOHbIe NeliCTBHUA
Camoopranusanms:

CaMOCTOSITENIbHO COCTaBJISITh IUJIaH, JFOPUTM pEUIeHUs 3aaauu (Wi ero
4acTh), BBIOMpATh CIOCOO peuieHust ¢ YYETOM MMEIOUIUXCS PECypcoB U



COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHTHI
penieHui ¢ y4€TomM HOBOM HH(popMaruu.
CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

e BIIQJIETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa
pelIeHns MaTEMaTUIECKOM 3a/1a4u;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEUICHUU 33]a4H,
BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaiJICHHBIX OIINOOK, BBISIBICHHBIX TPYHOCTEH;

e OICHHMBATh COOTBETCTBUE pE3yJbTaTa NCATEIBHOCTH IOCTABJICHHOW LEIH U
YCJIOBUSIM, OOBSCHATH MPUYMHBI JOCTHKCHHUS WIM HEIOCTHXKECHHS IIEJH,
HaXOJUTh OIIKNOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 kiaacce oOy4aroMMICs MOJYUYUT CAEAYIOIIHNE MPEIMETHBIE
pE3yNbTaThI:

Yucaa 1 BBIYUCTCHUSA

BbinonHsATe, coueTas YCTHblE M NHCbMEHHbIE NpPUEMBI, apu(pMETUUYECKHUE
NEUCTBUA C PAllMOHAIBHBIMU YUCIIAMH.

HaxomuTe 3Ha4yeHHMs] UHCIOBBIX BBIPAKECHHUM, TNPUMEHATh Pa3HOOOpa3HbIE
CrocOObl M TNPUEMBI BBIYMCIICHUS 3HAYEHUU JPOOHBIX BBIPAKEHUH, COJEPIKALIUX
OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH.

[lepexoauTe OT oxHOW (OPMBI 3alMUCU YUCEN K Apyroud (mpeoOpa3oBBIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECSITUYHYIO JPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsITh 4ncna.

BBINONHATE NPUKUIKY WM OLUEHKY pe3ysibTaTa BBIYMCICHHN, OLUEHKY 3HAYeHH
YUCJIOBBIX BbIpAXXEHUH. BBIMOIHATH AEUCTBUS CO CTENEHSMHU C HaTypajJbHBIMU
NOKAa3aTEeJIIMH.

[IpuMeHATh NpPHU3HAKKA JETMMOCTH, PA3J0KEHWE HA MHOXKHUTEIW HATYyPAJIbHBIX
YHUCEl.

Pemate NpakTUKO-OPUEHTHUPOBAHHBIE 3aa4yH, CBS3aHHBIE C OTHOILIEHHEM
BEJIUYMH, [PONOPLUMOHAIBHOCTBIO  BEJIWYMH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pElIeHUs 3aJad C YYETOM OrpaHUYEHMI, CBSI3aHHBIX CO CBOWCTBaAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonb3oBarh anredpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
polecce OCBOEHUS yueOHOro MaTepuala.

Haxonuth 3HaueHHs OYyKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYCHHSIX
EepPEeMEHHBIX.

BoinmonusaTe mpeoOpa3oBaHus 1LIEJIOTO BBIPAXKEHHUS B MHOTOUYIEH NPUBEICHHEM
MOTO0HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONHATS YMHOKEHHE OAHOUYJIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOUJIEH,
IPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.



OcCylecTBIATh  Pa3jIOKEHHE MHOTOWICHOB HA MHOXHTEIM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOILEr0 MHOYKUTENS, TPYNIUPOBKHU CIIaraéMblX, IPUMEHEHUS
(opMyJ1 COKpAIIEHHOTO YMHOXKEHHUSL.

[IpumensTh npeoOpa3oBaHKUsl MHOTOWIECHOB I PEIICHUS Pa3IMYHBIX 3ajad U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAILHON IPAKTUKH.

Hcrons30BaTh CBOMCTBA CTENEHEW € HATypaJbHBIMU IIOKA3aTeIsIMH UL
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHNs U HEPaBEHCTBA

Pemlare JsMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, INPHUMEHSA IpaBUiIa
IIepexo/1a OT UCXOJHOI0 YPAaBHEHUS K PAaBHOCWIBHOMY eMmy. lIpoBepsTs, sBnsercsa i
YHUCJIO KOPHEM YPAaBHEHHS.

[IpuMeHATh rpaguueckue METOAbl NPH PEUICHUH JIMHEWHBIX YPaBHEHUA U UX
CUCTEM.

[TonGupath npuMepsl map YUCE, SABIAIOIIUXCS PEUICHUEM JIMHEHHOTO YpaBHEHMUSI
C ABYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEMHOrO ypaBHEHUS C JABYMs
ePEMEHHBIMH, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cuctemel JByX JIMHEMHBIX YPaBHEHUW C JIByMs IE€PEMEHHBIMH, B TOM
quciie rpaduyecKu.

CocTtaBisaTh U pelaTh JMHENHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUN
[0 YCJIIOBHIO 33/1a4d, WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4d
ITOJTyYEHHBIA PE3yJIbTarT.

DOYyHKIUU

N300paxaTh Ha KOOPAMHATHOW MNPSIMOW TOYKH, COOTBETCTBYIOLIWE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, MHTEPBAJbI, 3alIMCHIBATH YMCIIOBBIE NPOMEKYTKH Ha
anreOpandecKkoMm si3bIKe.

OTrMeyaTp B KOOPAMHATHOW IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHEHHbIX GyHKIMH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIUH W3BECTHBIE 3aBUCUMOCTH MEXI1Y BEITUYMHAMU:
CKOpOCTb, BpEMsl, PaCCTOSIHUE, 1I€HA, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEILHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuii cnocod mNpeacTaBiICHUS W aHanu3a HWHGOpMaIH,
U3BJIEKaTh U MHTEPIPETUPOBATH MH(MOPMAIMIO U3 IPaUKOB PealbHBIX MPOIECCOB U
3aBUCUMOCTEM.

K xoHIy 00yueHus B 8 kiacce oOy4daromuiics MOJYyUUT CIEAYIONINE NPEeIMETHbIE
pEe3yJbTaTHI:

Yuciia ¥ BBIYUCTICHUS

Hcnonb30BaTh HavaabHbIE MIPEACTABICHNUS O MHOYKECTBE JACHCTBUTEIIBHBIX YUCET
JUIA CPaBHEHHUS, OKPYTJCHHS WU BBIUMCICHHUN, H300pakaTh AEUCTBUTEIbHBIE YHCIA
TOYKaMHU Ha KOOPAWHATHOU IIPSIMOM.

[IpumensTh TOHATHE AapU(METUUYECKOTO0 KBAJIpPaTHOrO KOpHS, HaXOIUTh
KBaJIpaTHbIE KOPHM, HCIIOJB3YsSd TpPU HEOOXOJUMOCTH KaJbKYJSTOP, BBINOJHATD
npeoOpa3oBaHus BBIPAXKEHUH, CONEPIKALINX KBaJpaTHbIe KOPHH, HCIONb3YysI CBOWCTBA
KOpHEW.

Hcnonp30Bath 3anucu O0MbIINX U MaJIbIX YUCEN ¢ IOMOIIBIO IECATUYHBIX 1po0ei
u crernenent uncina 10.



AuireOpanvecKkue BbIPaKeHUA

[IpuMeHsATh  TOHATHE  CTENEHM C  LENbIM  IOKAa3aTelieM,  BBINOJIHATH
npeoOpa3zoBaHus BHIPAKEHHM, COAEpKAIUX CTETICHU C LEJIbIM IMOKA3aTEeJIeM.

BbINONMHATE TOXKIECTBEHHBIE MPeoOpa3oBaHUsl PAIlMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYJIEHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpuMeHsATh mpeoOpa3oBaHUsl BBIPAXKEHHM I PELICHUS Pa3IUYHbIX 3a/1ad U3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

PewaTte nuHEHHbIE, KBaJpaTHbIE YPAaBHEHHUS M pALMOHAJIbHBIE YpPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

IIpoBoauThE MpoCTENIINE UCCIEAOBAHNS YPABHEHUN U CHCTEM YPAaBHEHUH, B TOM
yyclie C MpUMEHEHHEeM TpadHuuecKuX Npe/CTaBIeHu (yCTaHABIMBATh, MUMEET JH
YpaBHEHUE WIN CUCTEMA YPABHEHHUH PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

[lepexonuth OT cI0BECHOHN (HOPMYIMPOBKHU 3a7auu K €€ anreOpanyeckoil Moemu
C IIOMOIIBIO COCTABJICHHSI YPABHEHMSI WIM CHUCTEMBI YPABHEHUMN, HHTEPIPETUPOBAThH B
COOTBETCTBUM C KOHTEKCTOM 33Jja4M ITOJYyYEHHBIN pe3yJsbTarT.

IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHHUs, OLICHKH, PEIIATh
JMHEMHbIE HEPAaBEHCTBA C OJHOW NMEPEMEHHON M UX CHUCTEMBI, JAaBaTh IrpapUUecKyro
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumMaTe W UCHONB30BaTh (PYHKIMOHAIBHBIE TOHITHUS W S3bIK (TEPMUHBI,
CUMBOJINYECKUE O00O03HAUYCHUsSI), OMNpENeisaTh 3HaueHWe (YHKIUM 1O 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (PYHKIMA BUIA:

y = kix, y = X2,y =x3,y = |X|, y = VX, oruchIBaTh CBOICTBA YHCIOBOH (YHKIHH
o e€ rpadukxy.

K koH1y 00yueHus B 9 kiaacce o0yJaromuiics Moxy4uT CiaeayIoIie NpeaMETHbIE
pE3yNbTaTHI:

Yucaa v BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIEC U UPPALMOHATIBHBIE YHCIIA.

BoimonuaTe apudmMernyeckue AEUCTBUS C PalMOHAIBHBIMU YUCIAMM, COUYETast
YCTHbIE M THCbMEHHBIE TPUEMBI, BBIMOIHATH BBIYHMCIECHUS C HPPALMOHAIBHBIMU
YUCIIaMH.

Haxonuth 3HaueHMs] CTENEHEHl C IeJIbIMU TMOKa3aTeIIMU U KOPHEW, BBIYUCISTDH
3HAYEHHUS YUCIIOBBIX BBIPAKEHUH.

OkpyrasiTb  I€WCTBUTENIbHBIE  YHUCJA, BBINOJIHATH MPUKUAKY  pe3yJibTara
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIE YpaBHEHUS, YPAaBHEHHS, CBOSIIUECS K HUM,
npocTeiiiye ApoOHO-palnOHANbHBIE YPABHEHUS.

Pemate cucteMsl IByX JIMHENHBIX YPABHEHUH C IBYMs EPEMEHHBIMA U CUCTEMBI
JBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemats TekcToBBIE 331aUu anreOpanyecKuM CIoCOOOM C MOMOIIBIO COCTaBICHUS
YPAaBHEHUS WU CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.



[IpoBOaUTH MPOCTEUIINE UCCICTOBAHUS YPABHEHU U CUCTEM ypaBHEHHUH, B TOM
yyclie C MpPUMEHEHHWEeM TpaduuecKuX Mpe/CcTaBleHui (yCcTaHaBIUBAaTh, MMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U MPOUee).

Pemate JMHEWHBIE HEpPaBEHCTBA, KBAJpAaTHbICE HEPABEHCTBA, H300paXkaTh
pELICHUE HEPAaBEHCTB HA YMCJIOBOW MpPSAMOM, 3alUCHIBATH PEIICHHE C IMOMOUIBIO
CHUMBOJIOB.

Pemats cucTeMbl JTMHEWMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIHE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB HAa YHCIOBOU
MPAMOM, 3aIIUCHIBAaTh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIMYHBIX 33/1a4.

DOyHKIUU

PacmosnaBath (yHKIIMM W3y4eHHBIX BHUAOB. [loKa3piBaTh CXEMaTHYECKH
PacIIoJIOKEHUE Ha KOOPIUHATHOM TIOCKOCTH rpadukoB GpyHKuui Buga: Y = Kx, y = kx
+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4CHHiT
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHMA.

Ctpouth M H300paXaThb CXEMaTUYECKU TpauKyd KBAAPATUUYHBIX (YHKIIUMH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX TpaduKam.

Pacnio3naBate kBajpaTHuHyt0 (YHKIUIO 1O (opmyse, MNPUBOIUTH MPUMEPHI
KBaIpAaTUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, GUBUKHU, TEOMETPHH.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

Pacnio3naBaTh apu(METHYECKYI0 M T€OMETPUUECKYIO MPOTPECCUU TMPHU Pa3HBIX
cnoco0ax 3aJaHusl.

BpInmonHAT,  BBIYMCIEHUS C  HMCHOJB30BaHMEM  (QopMya N-To  ujeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMBbI NMEPBBIX N YIECHOB.

N300paxxaTh 4eHbI IOCIEI0BATETLHOCTH TOYKAMH Ha KOOPAUHATHOM TIOCKOCTH.

Pemiars 3a1aun, cBsi3aHHBIE C YMCJIOBBIMHU MOCJIEIOBATENBHOCTSIMUA, B TOM YHCIIE
3alayd W3 peambHOM KM3HM (C HCIMOJIb30BAHUEM KaJIbKYyJIATOpa, MHU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumMeHoBaHnme KosnuecTBo yacoB
Ne A31E10B 1 TeM dyeKkTpoHHbIe (LM POBbLIE)
wn | P23 Beero KonTposibHbIe IIpakTuyeckue 06pa3oBaTeIbHbIE Pecypehl
NporpaMmMsbI padoThI padoThI
Yucna u
1 BBIYMCIICHHS. o5 bu6nmoreka [IOK
PaunonansHbie https://m.edsoo.ru/7f415b90
yucia
9 Anrebpanueckue 97 bubnuoreka [JOK
BBIPAKECHUS https://m.edsoo.ru/7f415b90
3 VYpaBueHus u 20 bubmuorexa [HOK
HEpPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunats! u 24 bu6nuoreka [IOK
rpaduxu. yHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 6 bubnmnorexka [HOK
0000111eH1Ee https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOBIIO 102 0
[TPOTPAMME




8 KUIACC

HaumeHoBanue KosanyecTBo yacos
Ne A1E10B 1 TeM dueKkTpoHHbIE (LM POBbLIE)
wn | P23 Beero KoHTpoJibHbIE IIpakTHYeckue 06pa3oBaTebHbIE Pecypehl

NporpaMmMbI padoThI padoThI
4
Bg:ﬁi;}mﬂ 15 bubmmoreka [IOK

' https://m.edsoo.ru/7f417af8
KBagpaTHble KOpHU
Yucna u
BBIUHCIICHHSI. 7 bubmuorexa [JOK
CreneHsb ¢ LEIbIM https://m.edsoo.ru/7f417af8
110Ka3aTesleM
AnreOpaundeckue
BBIPKCHHUS. 5 1 bubmuorexa [HOK
KBagpartuslit https://m.edsoo.ru/7f417af8
TPEXUIECH
Anrebpanueckue
BBIPAYKEHUSI. 15 1 bubnuoreka [JOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
JpoOb
YpaBHeHus u
HEPaBEHCTBA. 15 1 bubnmnorexka HOK
KBanpatHbie https://m.edsoo.ru/7f417af8
ypaBHEHHUS
YpaBHeHus u
HEpaBEHCTBA. 13 bubmuoreka [JOK
CucreMmsl https://m.edsoo.ru/7f417af8
YpaBHEHUI
VYpaBHeHMs U 12 1 bubmuoreka [IOK

HEPaBEHCTBA.

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




HepasencrBa

8 OYHKIMH. 5 bubnunoreka [JOK
OCHOBHBIE IOHATHS https://m.edsoo.ru/7f417af8
9 DyHKITUY. 9 bubnmoreka [JOK
Yucnoble QyHKINN https://m.edsoo.ru/7f417af8
10 IToBTOpEenue u 6 bubnunoreka [JOK
0000111eHNe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO
YACOB I10 102

ITPOTPAMME




9 KUIIACC

Ne | HaumeHoBaHmue KoauvecTBo yacoB
o/ A31EI10B 1 TeM dyeKkTpoHHbIE (LM (POBbLIE)
pa3n Beero KoHnTtpoJbHbie IIpakTHYeckue 06pa30oBaTeIbHbIE Pecypehl
n MporpamMmbl padoThI padoThI
1 Yuciia ¥ BEIYKCIIEHUS. 9 bubnunoreka LIOK
JlelicTBUTENbHBIC YHCIIA https://m.edso00.ru/7f419d08
v
2 Hfs:;eanﬁ; YpaBHEeHHS 14 1 bubmiorexa LIOK
. ) . https://m.edso0.ru/7f419d08
C OJIHOM TIEPEMEHHOI
v
3 Hfs:;eanﬁ; Cucrtembl 14 1 Bubmorexa I{OK
N https://m.edso0.ru/7f419d08
YpaBHEHUU
v
4 | nepancncrna. 16 1 bubmorexa LIOK
p i https://m.edsoo.ru/7f419d08
HepasencrBa
bu6anoreka LIOK
5 Pynkin 16 1 https://m.edso0.ru/7f419d08
6 Yucnoskle 15 1 bu6nuorexa [IOK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 15 1 bu6mmoreka [JOK
cUcTeMaTH3alus 3HaHuU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 99 6 0
YACOB I10 ITPOTPAMME
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