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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIISIETCSI OJJHUM U3 ONOPHBIX KYpCOB OCHOBHOI'O 00IEro oOpa3oBaHUsA:
OHa Oo0ecne4yrBaeT M3y4YEHHE JAPYTUX AUCIUIUIMH, KaK €CTeCTBEHHOHAYy4YHOI'O, TaK U
I'YMAaHUTAPHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIA NPOJOJIKEHUSI 00pa30BaHus U B
MOBCEAHEBHON >kM3HU. Pa3BuTue y o0O0yyarolmMxcs HAy4HbIX MPEJICTaBICHUN O
MPOUCXOXKJCHUM U CYIIHOCTH ajire0pandeckux aOCTpakiuii, croco0e OTpaKeHUs
MaTeMaTU4YeCKOM HayKOM SIBJIEHUW W TMPOILECCOB B MPUPOJIE M OOIIECTBE, POJIU
MaTeMaTUYECKOr0 MOJIECIMPOBAHUS B HAYYHOM IMO3HAHWU U B MPAKTHKE CIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS W KAYECTB MBIIUICHUS, HEOOXOAUMBIX IS
ajanTalMu B COBpeMEHHOM LudpoBoMm obmiecTBe. M3yuenue anreOpnl oOecrieunBaeT
pa3BUTHE YMEHHsI HaOJI0JaTh, CpPaBHUBATH, HAXOAUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM
NEHCTBUS W BBIBOABL, (OpMyIupoBaTh YyTBepxkAeHUs. OcBoeHHE Kypca anreOpsl
o0OecreynBaeT pa3BUTHE JIOTMYECKOTO MBIIUIEHUS OOyYaroUuIuXcs: OHM HCHOJb3YIOT
JNEAYKTUBHBIE M WHAYKTUBHBIC pacCyXJeHHus, OOOOIIeHHEe U KOHKPETHU3AIUIO,
abcTtparupoBanue u aHayoruto. O0yueHnue anredpe npeanogaracT 3HaUUTEIbHBIN 00bEM
CaMOCTOATEIBHON JEATENBHOCTH O0YYaloIIUXCsl, MO3TOMY CaMOCTOSITENIbHOE PEIICHHE
3a/1ay SABJSETCS peaiu3alueil AesITeIbHOCTHOTO IPUHIIMIA O0yUYEHUS.

B crpykType mporpammbl yyeOHOro kKypca «Airedpa» ajii OCHOBHOIO OOIIETo
o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOJAMYECKUE JIMHUMU:
«Hucna u BBIYUCICHUSY, «ANredpandeckue BhIpaKeHUs», « Y paBHEHHSI 1 HEPABEHCTBAY,
«Dyunkuun». Kaxnas u3 3Tux conaepkaTesibHO-METOAMYECKUX JIMHUWA pa3BUBAETCS Ha
MPOTSHKEHUU TPEX JIET U3YyUECHHS Kypca, B3aUMOJICUCTBYS C JPYTMMH €ro JuHusmMu. B
X0JIe M3y4YeHHUsi y4eOHOro Kypca oOy4arolMMCsl MPUXOJUTCS JIOTHUECKH PacCyXIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBA3M ¢ 3TUM B IpOrpaMmy
y4eOHOro Kypca «Anredpa» BKIIOUEHbl HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTABIICHHbBIE
BO BCEX OCHOBHBIX pa3zJeiax MaTeMaTHYeCKOro OoO0pa3oBaHUs U CIIOCOOCTBYIOIIHE
OBJIAJICHHIO OOYy4YalOIIMMKCS OCHOB YHUBEPCAJIBHOIO MAaTEMaTHYECKOTO  S3bIKa.
CopeprkaTeabHON U CTPYKTYPHOU OCOOEHHOCTBIO YU4E€OHOTO Kypca «Anredpay sBISeTCs
€ro UHTEIPUPOBAHHBIN XapaKTep.

Conepxxanue muHUN «Hucna U BBIUMCIEHUS» CIYKUT OCHOBOM ISl TAJIbHEUIIIETO
U3Y4YEHUS] MaTEMaTUKH, CIOCOOCTBYET PAa3BUTHUIO Yy OOyYarouuxcsl JIOTHYECKOro
MBIIIJIEHUS, (OPMUPOBAHUIO yMEHUS TMOJb30BATHCA  AJTOPUTMAMH, a TaKXKe
MPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJi TMOBCEIHEBHOW >KHU3HHU.
Pa3BuTHEe NOHATHS O YHMCIIE HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsl CBA3aHO C
pallMOHAILHBIMU U UPpPAIlMOHATBHBIMU YHCIaMU, (GOPMUPOBAHUEM MPEJICTABICHUN O



JICHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YUCIIOBOM JIMHUU OTHECEHO K CPEIHEMY
o0mieMy 00pa3oBaHUIO.

Copepxanve ABYX anreOpandecKux JTUHUNA — «ANTeOpandecKue BBIPAKCHUS» H
«YpaBHEHHs] M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYaroMIMXCS
MaTEeMaTHYeCKOTO ammapara, HeoOXOAMMOIo JJsi pelIeHds 3aJad MaTeMaTUKH,
CMEKHBIX TNPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHEe OCHOBHOTO
obmiero o0pa3oBaHusA Y4eOHBIM MaTepual TPYNIUPYETCs BOKPYT palMOHAIBHBIX
BbIpaXEHU. Ausrebpa JIEeMOHCTPHUPYET 3HAaYeHHE MaTEeMaTHKH KakK s3bIKa JJis
MOCTPOCHUS MATeMaTHUYECKUX MOJENEH, OMMCaHus MPOIECCOB U SBICHUN PpEanbHOTO
mupa. B 3amaum  oOydeHuss anreOpe BXOAAT TakKe JalbHEWIIee pa3BUTHE
AIITOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOAUMOTO, B YAaCTHOCTH, JJII OCBOEHHUS Kypca
uH(POpPMATUKHU, U OBJIAJICHUEC HaBBIKAMH JCTyKTHUBHBIX paccyxaeHuid. [IpeobpasoBanue
CUMBOJIBHBIX (OPM  CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHHs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conmepxanne (GyHKIMOHAIBHO-TpaUYECKOM JHMHUMA HAIeIeHO Ha TMOJIydYeHHE
OOyJaroIMMUCS 3HAHUN O (QYHKIMSIX KaK Ba)XHEUIIEH MaTeMaTWYeCKOW MOJCIH s
ONMCAHMUSI M HCCIENOBAHMS PA3HOOOpPA3HBIX MPOLECCOB M SBICHUW B NPHUPOAE U
obmiectBe. M3yueHune marepuaiia CIOCOOCTBYET Pa3BUTHIO Yy OOYy4aOIIUXCS YMEHUS
MCITI0JIb30BaTh Pa3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA A3bIKA MATEMATHKU — CJIOBECHBIE,
CUMBOJIMYECKHE, TpadudecKkue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEACTABICHUN O POJIU
MaTE€MaTUKH B Pa3BUTUU UUBUIIU3ALMH U KYJIbTYPHI.

CornacHo yueOHOMY MJIaHy B 7-9 Kilaccax u3ydaercsl yueOHbIM Kypc «AnreOpay,
KOTOpPBI BKJIIOYAET CJEAYIOIIME OCHOBHBIE pasfensl coaepxaHus: «Yucina
BBIUMCIICHUSD, «ANredpandyeckue BBIPAKECHUS», «YPaBHEHUS U  HEPABEHCTBAY,
«DYHKIUW.

Ha usyuenne yuebHoro kypca «Anredpay» orBogutcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B HeJient0), B 8 kiacce — 102 gaca (3 yaca B Hefiento0), B 9 kiacce

— 102 yaca (3 yaca B Hezent).

COJEP/KAHUE OBYUEHUSA
7 KIIACC
Yuca v BbIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEXO0J OT OJTHOM (OpMBI 3amucu Ipoden K
npyroi. [loHsiTHE palMOHATBLHOTO 4YMCIA, 3allldCh, CpPaBHEHUE, YIOPSIOYNBAHUE



palMOHAIBHBIX 4ucel. ApudmeTndeckue AEUCTBUS C PalMOHAIBHBIMH YHCIAMHU.
Pemenue 3ama4 u3 peaqbHON NIPAKTUKHA HA YaCTH, HA TPOOH.

CremneHb ¢ HaTypalbHbIM  TIOKa3aTeleM: ONpeleleHue, MpeoOpa3oBaHUe
BBIpDAKEHUI Ha OCHOBE ONpPEACIICHUS, 3amuch OoNbIIKUX uucen. [IporneHTsl, 3amuch
MPOIICHTOB B BHJE ApoOM U ApoOM B BHUJE€ NPOILEHTOB. TpU OCHOBHBIE 3aJayd Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne NMPU3HAKOB NEIMMOCTH, PA3JIOKCHUE HA MHOXKHUTEIHW HATYPATbHBIX
quCe.

PeanibHble  3aBUCHUMOCTH, B TOM YHCIIE npsimMast u
oOpaTHasi IPOMOPIIMOHATEHOCTH.

AJire0OpanyvecKkue BbIPaKeHUs!

IlepemeHHbBIE, YHMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IepeMeHHOU. JlomycTumblie
3HaUYEeHUsl NepeMeHHbIX. [IpencraBiieHHe 3aBUCMMOCTH MEXAY BEJIMYMHAMU B BUIE
dbopmynbl. Beraucnenus mno dopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKECHUIA,
TOXXJIECTBEHHO PaBHbBIC BBIpAKEHUS, MIpaBuiIa MpeoOpa3oBaHus CyMM U MPOU3BEICHUMH,
MpaBuiia PaCKpPhITUS CKOOOK M MPUBEICHUS MTOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Onnowiensl W MHorowieHbl. CreneHb MHorowieHa. Cio)KeHUE, BBIYUTAHUE,
YMHOXEHHUE MHOTOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJapaT CyYMMbl H
KBagpaT pasHocTu. DopMyrna pa3HOCTHM KBaApaToB. PaznokeHWe MHOTrOYJIEHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YypaBHEHHUSA, TMpaBWia MNpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUH.

JInHenHoe ypaBHEHHE C OJTHOM NIEPEMEHHOM, YMCIIO KOPHEN JTMHEMHOTO YPaBHEHHS,
pelleHre JUHEHHBIX ypaBHeHHMU. CoOCTaBlieHWE YpPaBHEHHMM 110 YCJIOBHUIO 3aJayM.
Pemenne TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHHM.

Jluneitnoe ypaBHEHHE C JBYMsI MEpeMEHHbIMH U ero rpaduk. Cucrema IBYX
JUHENHBIX YPAaBHEHHUM C ABYMS MEPEMEHHBIMU. PerieHue cucreM ypaBHEHUN CIOCOOOM
MOACTaHOBKU. [IprMepsl pelieHnst TEKCTOBBIX 3a/1a4 ¢ MTOMOIIbI0 CHCTEM YPABHEHUI.

DOyHKIUU

Koopannata Toukn Ha mnpsmoil. UucimoBble MPOMEKYTKH. PaccrosiHue Mexay
IBYMs TOYKAMHU KOOPAMHATHOMN IIPSMONA.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U OpiUHATAa TOYKH
Ha KOOpJAWHATHOM TuiockocTu. [lpumepsl rpadukoB, 3amaHHbiX (Qopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonstue Qynkiuu. I'paduk dynakuuu. CpoiicTBa



byukuii. Jluneitnas ¢ynkuusa, e€ rpaduk. I'padpuk dynkmuum y = [x|. I'paduyeckoe
pelIeHrEe JTMHEUHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHUN.
8 KVIACC

Yuciia v BBIYMCICHUS

KBaapatHsblii kopeHs u3 uncia. [lonarue o0 uppanroHaaIbHOM YHcie. JlecaTuuHble
NpUOIMKEHUS HppallMOHANBHBIX uucen. CBoiicTBa apuU(pMETUUYECKUX KBaAPATHBIX
KOpHEH M MX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUNU U BBIYMCIICHUSM.
JlencTBUTEIBHBIE YHCIIA.

CreneHb ¢ HEnbIM MoKa3aTeaeM U €€ cBoricTBa. CTanaapTHas 3aMKCh YUCIA.

AuredpanvecKkue BbIPaKeHUs

KBaapaTHbIil TpEXWIEH, PA3JI0KEHNE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO aiireOpanyeckoi npobu. CioxeHue,
BBIYMTAHKUE, YMHOXKCHHE, JIEJICHUE aJIreOpanyecKkux Apooeil.
ParmonanbpHbie BEIpaXEHUS U UX MpeoOpa3zoBaHUe.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmyra KOpHEH KBaJApPaTHOTO YPAaBHCHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOJSIIMXCA K JIMHEWHBIM WM KBaJPaTHBIM.
[Ipocreiimue qpoOHO-paIMOHATIEHBIE YPABHEHHUS.

['padprueckass wHTEpHperanus ypaBHEHUNW C JABYMS NEPEMEHHBIMH M CHCTEM
JVHEWHBIX YpaBHEHHWW C JByMs IIepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHENHBIX YPaBHEHU C IBYyMs [IE€PEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1au aNreOpandeckum crocoOoM.

UucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCMIBHOCTE HEpAaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM EPEMEHHOM.

CucreMbl TMHEMHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue Qynkmuu. O6nacTh OmMpeneieHUss W MHOXKECTBO 3HAYEHUN (PYHKIUU.
CriocoOsb1 3amanus QyHKITHIMA.

I'padpux pyHkuu. Yrenne cBoiicTB pyHKIMM 1o €€ rpaduky. [Ipumeps! rpadukos
(yHKUMNA, OTPaXKaroLUX peajJbHbIe MPOLECCHI.

OyHKIMM, ONUCHIBAIOMIME TMpsIMyI0 ©  OOpaTHyl0  MpPONOPLUUOHAIBHBIC
3aBUCUMOCTH, UX rpaduku. OyHkmuu y = x2, y = x3, y = Vx, y=|x|. I'paduueckoe
pElLICHNE YPaBHEHUI U CUCTEM YPABHEHMIA.

9 KUIACC



Yuciia ¥ BBIYUCICHUSA

PannonanbpHbple 4Kcia, UppalMOHANIbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIE
JEeCATUYHbIE ApOoOH. MHOXKECTBO JEMCTBUTENIBHBIX YUCEN, ACHCTBUTEIbHBIE YHCIIA KaK
OeCKOHEYHbIE JecATHYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYXECTBOM JIEVCTBUTEIIBHBIX YUCEN U KOOPANHATHOU MPSAMOM.

CpaBHeHHE  JEWCTBUTENBHBIX  4Yuced,  apupMeTHUYecKHue  JACWCTBUA  C
JEHCTBUTENBHBIMU YUCIIAMHU.

Pa3mepbsl OOBEKTOB  OKPYXAlOLIEr0 MHUpa, JUIMTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubmmxk€HHOEe 3HAYEHHWE BEJIMYMHBI, TOYHOCTb MNpuOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunetHoe ypaBHeHue. PermieHne ypaBHeHUM, CBOISIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOASAIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemeHns ypaBHEHUN TPETbEM W YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenue apoOHO-pallMOHANBHBIX ypaBHEHUH. PerieHwe TEKCTOBBIX —3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHHE C JAByMs IMEpeMEHHbBIMH H ero rpaduk. Pemenwe cucrem aByx
JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU. Pelienne cucreM IByX ypaBHEHUH, OJHO
U3 KOTOpBIX JIMHEWHOE, a APyroe — BTOpoil cremeHu. ['paduueckas MHTEpHpETAUsS
CHUCTEMBI YPABHEHUM C IBYMs IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3ajjau aNreOpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne snWMHENHBIX HEPABEHCTB C OJHOW mNEepeMeHHOM. Pemienue cucrem
JUHEHHBIX HEPABEHCTB C OJHOW mepemeHHou. KBaapatHeie HepaBeHCTBA. [ 'paduueckas
MHTEpIIPETaLNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

OyHKIMNPYHKIUHA

KBagpatnunass ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapabGonma, KoopaMHATHI
BEPIIMHBI 1TapaboJIbl, 0Ch CAMMETPUH MTapa0OJIbI.

I'paduxu pynkumii: y =kx, y=kx +b,y=k/x,y=x3,y = Vx, y = [x|, n ux
CBONCTBA.

Yucnosele nocinen0BaTebHOCTH YU CI0BbIE MTOCIE0BATEIbHOCTH H NIPOIrPecCHH

[loHATHE YMCIOBOM  TMOCIENOBATEIBHOCTH. 3aJaHUE  IOCJIEA0BATEIbHOCTH
peKyppeHTHOH hopmyIion U popMyIioii #-ro ujeHa.

Apudmernueckass U TeoMeTpuueckas mnporpeccud. QPopmynbl 7-TO  Yi€Ha
apu(PMETUUECKON U T€OMETPUUYECKON MTPOrPECCUl, CYMMBI IIEPBBIX # YJIEHOB.



N300paxeHne 4ieHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccHii TOUKaMu
Ha KOOPAMHATHOM IIJIOCKOCTHU. JINHENHBIN U SKCIIOHEHIIMAJIBHBIN POCT.
Ci1oXHBIE IPOLICHTBI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHoCTHBIE pe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca «Airedopar
xapakrepusyrorcs: 1) naTpuoTu4eckoe BOCIUTAHME:

MPOSIBJICHUEM HMHTEpEca K MPOLLIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMaTHKW,
LIEHHOCTHBIM OTHOLIEHHUEM K JIOCTHKEHHSIM POCCUHCKUX MAaTEMAaTHUKOB M POCCHICKON
MAaTeMaTUYECKON IIKOJIbI, K HCIIOJb30BAaHUIO 3THX [OCTMIKEHHN B APYTMX HayKax WU
MPUKIAJAHBIX cepax; 2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpakIaHWHA W peau3aliy ero mpas,
MPEACTaBICHUEM O MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3THMYHBIX
CTPYKTYD, SIBIEHUH, MPOIIEAYP TPAXKIAHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO ATHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXKHOCTU MOPAJIbHO-3TUYECKHUX
MPUHIIUIIOB B AESTEIbHOCTH YUEHOTO;

3)Tpya0BOe BOCIIUTAHUE:

YCTAaHOBKOMI HAa AaKTUBHOE Yy4YacTHE B pELICHHM MPAKTUYECKHX  3a/ad
MaTeMaTU4YeCKOM  HAIPaBJICEHHOCTH, OCO3HAHMEM  BAXHOCTM  MaTEMaTHUYECKOTO
oOpa3oBaHUS Ha TNPOTSHKEHUU BCEH OSKU3HU JJIsl YCHEMHON mpodeccuoHaNbHON
NESTENbHOCTY M PAa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM W
MOCTPOCHUEM HWHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUS M SKU3HEHHBIX ILJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4)3cTeTYeCKOe BOCIUTAHHE:

CIIOCOOHOCThIO K OSMOILMOHAIBHOMY W  A3CTETUYECKOMY BOCHIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlau, PpEIICHUH, pacCy>XIEHUM, YMEHUIO BHUJETh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5)ueHHOCTH HAYYHOI'O MO3HAHUA:

OpUEHTAaIeN B ICSATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUHBIX MPECTABICHUIM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI UENOBEKa, MPUPOABI M  OOIIECTBa,
MOHMMAaHUEM MaTeMaTHYECKOM HAayKH Kak c(epbl YeIOBEUECKOU JEesTEIbHOCTH, ITANOB



e€ pa3sBUTHA M 3HAYUMOCTH JJIsl Pa3BUTHS IMBUJIM3ALHH, OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTH4YEeCKOM KyJIbTypod Kak CpEACTBOM IO3HaHUS MUpa,
OBJIAJICHUEM MIPOCTEUIINMH HaBbIKAMH MCCIIEI0BATEIBCKOM AESTEIBHOCTH;
6)(pusnyeckoe Bocnuranme, GpopMupoBaHue KyJbTypbl 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO ITPUMEHSATh MaTEMaTHUYECKUE 3HAHUS B MHTEPECaX CBOETO 370POBbs,
BEJCHMS 370pPOBOr0 00pa3za JKHU3HM (30pOBOE NHUTAHME, COAJAHCUPOBAHHBIN pPEKUM
3aHATUN U OTAbIXa, peryispHas (u3nyecKas aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO
HaBbIKa peQuIeKCUH, IPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TAaKOT'o e IpaBa APYroro
YeJI0BEKa;

7)3K0JI0THYECKOE BOCIIMTAHUE:

OpUEHTaluell Ha MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUW Ul PELICHHs 3a7a4d B
00J1acTH COXPaHHOCTH OKpY’KAIoIIeH cpeibl, MIAaHUPOBAHUS MOCTYIKOB M OLIEHKH HUX
BO3MOXXHBIX TIOCJIEACTBUI Il OKpYXarole cpeabl, OCO3HAaHUEM TIJ100aIbHOIro
XapakTepa dKOJIOTMYECKUX MpoOJIeM U MyTel UX pelieHus;

8)aganranus K U3MEHAIOUIUMCH YCJIOBUAM COLUAIBHOM M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEVCTBUSAM B YCIIOBHUSIX HEONPEACIEHHOCTH, NOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHM 4Y€pe3 NPaKTHUYECKYH IEATEIbHOCTh, B TOM YHUCJIE YMECHHUE
YUHUTBCS Y APYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM NEATENbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETEHILIMM U3 OIbITa IPYTUX; HEOOXOJIMMOCThHIO B POPMUPOBAHUU HOBBIX
3HaHWM, B TOM 4ucie (QOPMYIHPOBATH HJEH, MOHATHS, TUIOTE3bl 00 OOBEKTaxX H
ABJICHUSIX, B TOM YHCJIE PAHEE HEU3BECTHBIX, OCO3HABATh AE€(PHUIMTHI COOCTBEHHBIX
3HAHUM M KOMIETEHTHOCTEH, MIaHUPOBATh CBOE PA3BUTHE; CIIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOMIMIA
KOHTPMED, KOPPEKTHUPOBATh NPUHUMAEMbIE PEIICHHUS] U AECUCTBUS, (OPMYIHPOBATH U
OLICHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTeqbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBbie Jilornuyeckue JaeiicTBUA:

* BBISIBJISAITH M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKKM MATEMATHYECKHUX
O0OBEKTOB, TOHATUH, OTHOIIEHUH MEXIy TMOHATHAMHU, (OPMYJIUPOBATH
OnpeaeIeHUs TIOHSATHH, YCTaHaBJIUBATh CYIIECTBEHHBIN MIpU3HAK
KiaccupuKauyi, OCHOBaHMS JuIsi OOOOIIEHHUS ¢ CpPaBHEHMS, KpUTEPUU
MPOBOJIMMOTO aHAJIN3A;



* BOCIIPUHUMATh, dbopMynupoBaTh U npeoOpa3oBbIBaTh CYXKJICHUS:
YTBEPAMUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

* BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTHUBOPEYHS B
(dakTax, JaHHBIX, HAOMIONECHUSIX U YTBEPKACHMSX, MpeasiaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

* IeJIaTh  BBIBOJBI C HCIOJb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHJIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

- pa3dbuparh J0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKIACHUU (IpsiMble U  OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTelbCTBA
MaTeMaTU4YeCKUX (DAKTOB, BHICTPAUBATh apryMEHTAIMIO, IPUBOJUTh IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

« BBIOMpaTh croco0 pelieHust ydeOHOM 3a/1auu (CpaBHUBATh HECKOJIbKO BapUaHTOB
pelieHusi, BbIOMpaTh HaumOoJee MOAXOMAIMMI € YYETOM CaMOCTOATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTenbcKne 1eiiCTBU:

* UICIIOJIB30BaTh BOINPOCHl KaK HCCIEAOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
(GopMynIMpoBaTh  BOINPOCHl, (UKCHPYIOLIME MIPOTUBOpEUHE, MpoOJIemMy,
CaMOCTOATENIbHO YCTAHABJIMBATh UCKOMOE M JAaHHOE, (hOPMHUPOBATH TMIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUIO, MHEHUE;

* IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBIECHHOMY IIJIaHY HECIJIOKHBIN HKCIIEPUMEHT,
HEOOJIbIIIOE UCCIETOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTUYeCKOro
00BEKTa, 3aBUCUMOCTE 0OOBEKTOB MEKIY COOOI;

* CAMOCTOSITENIbHO (OpPMYJIUPOBaTh OOOOIIEHUSI U BBIBOJLI IO pe3yJibTaTam
IPOBEIEHHOIO  HAONIONECHMS, HWCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

* IPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE INIpoLEcca, a TaKXe BbIIBUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

* BBISIBJIATh ~ HEJAOCTATOYHOCTH M M30BITOYHOCTh  HMH(OpPMAlMM,  JIaHHBIX,
HEOOXOAMMBIX JUIsl pEIICHUS 3a/1a4H;

* BBIOMpaTh,  aHAJU3UPOBATh, CHUCTEMATU3UPOBATbH W  HHTEPHPETUPOBATH
UH(pOpPMAIMIO Pa3IMYHbIX BUAOB U (POPM IIpeICTaBIICHHUS,

- BBIOMpaTh (QopMy MpeacTaBieHUs UH(OPMAMU W WUTFOCTPUPOBATH pELIAEMBbIE
3aa4M CXeMaMHt, JuarpaMmMamMu, HHOUM rpadukoiil 1 uX KOMOMHALMSIMH,

* OLICHMBATh HAAEKHOCTh UH(POPMALIUU MO KPUTEPUIM, NPEJI0KEHHBIM YUUTEIEM
WK cPOPMYJIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHuMKaTHBHBIE YHMBeEpCaJIbHbIe YueOHblIe 1elCTBUA:



* BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXKJICHUS B COOTBETCTBHH C YCIOBUSMHU U
LEeIIMU OOIIEHMS, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHS B
YCTHBIX ¥ MUCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHMS MO XOJy PEUICHUs 3aJauH,
KOMMEHTHPOBATh MOJIyYeHHBIN PE3YJIbTAT;

«B X0/€ OOCYXJIEHHsI 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBI,
npoOsieMbl, pelaeMol 3a/layd, BBICKA3bIBATh MJIEH, HALIEJICHHBIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMU JIPYTUX YYaCTHUKOB
auanora, 0OHapyXUBaTh pa3jiudKle U CXOJCTBO MO3ULUH, B KOPPEKTHOU (hopme
(opMyIMpOBaTh PAa3HOIIIACHS, CBOU BO3PAXKEHUS;

* IPEJICTABIIATh PE3YJbTAThl pEUICHUS 3a7auyd, HKCIEPUMEHTa, HCCIEIOBaHUs,
MIPOEKTa, CAMOCTOSITENBHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Yy4ETOM 3a]ad
MPE3EHTAlMN U OCOOEHHOCTEN ayJUTOpUU;

* IOHMMaTh W HCIOJIb30BaTh MNPEUMYLIECTBA KOMAaHAHOW M WHAUBUAYAJIbHON
paboThI MpU PEIICHUH YYEOHBIX MAaTEMaTHUYECKUX 3a/a4;

* IPUHUMATh 1€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OPraHU3ALMIO
COBMECTHOM paboThl, paclpelieNsiTh BUJIbI padOT, IOrOBapUBATLCS, 0OCYKIaTh
poliiecC U pe3yybTaT paboThl, 000011aTh MHEHUS] HECKOJBKUX JIO/ICH;

* yY4aCTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyXkaAeHHs, OOMEH MHEHHUSIMH,
MO3rOBbI€ IITYpMbl W JApPYTHE€), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JEUCTBUS C JAPYTMMH YJE€HAMU KOMAaH]Ibl, OLIEHHUBAThH
KayecTBO  CBOEro  BKJIaJa B  OOWMHA  TPOIYKT MO  KPUTEPHUSIM,
chOpMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3auMOJEHCTBUA.  PeryiasiTuBHbIe
YHHBepcajJbHble y4eOHble AeicTBUs CaMoopranu3anusi:

* CAMOCTOATEIBHO COCTABJIATH IUJIaH, AJITOPUTM pPELIEHUs 3aAaud (UM €ro 4acth),
BBIOMpATH CIOCOO PEIICHHs] ¢ YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BapUAHThl PEIIEHUN C
y4€TOM HOBOUM MHPOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAILHBIN HHTEJVIEKT:

* BJIQJIETh CIOCOOAMHM CaMONPOBEPKHU, CAMOKOHTPOJS IIpoliecca U pe3yibTaTa
pelIeHUs] MaTeEMaTUYECKOM 3a1auH;

* IPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEIIEHUU 3a/ayH,
BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

* OLICHMBATh COOTBETCTBUE pE3YyJIbTaTa MAESATEIBHOCTH IIOCTABICHHOM ILEJIH U
YCIIOBUSIM, OOBSACHATh NPUYMUHBI JOCTHXKEHHMS] WM HEJOCTHXKEHHS LEJH,
HAXOJUTh OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenust B 7 kjacce oOy4arOnIuiicss MOTYyYUT CIIEAYIONINE TIPEIMETHBIE
pE3ybTATHI:

Yucia 1 BIYMCICHUA

BrimonHsTh, coueras yCTHbIE M MUCbMEHHbIE TPUEMBI, apu(PMeTHUeCKUe EeHCTBUS
C pallMOHAJIbHBIMU YHCIIAMHU.

HaxonuTh 3HaUYCHUS YUCIIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOPa3HbIC CITIOCOOBI
U TIPUEMBI BBIYUCIICHHUS 3HAYEHUH JPOOHBIX BBIPAKCHHM, COACPIKANTUX OOBIKHOBEHHBIC
U JIECATUYHBIE JPOOH.

[lepexoauTs OT oOxHON (OpPMBI 3amUCH YHUCEN K Jpyro (mpeoOpa3oBHIBATH
JECATUYHYIO TpOOh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCSATHYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECATUIHYIO APOOB).

CpaBHUBATh U YIIOPSIIOYUBATH PAIIMOHANBHBIC YHCTIA.

OKpyrsTh yucia.

BBINONHATE NPUKHUIKY M OLEHKY pe3yJbTaTa BBIYMCIEHUW, OLEHKY 3HA4eHUH
YUCJIOBBIX BBIPAKECHUW. BBINOMHATE JEHUCTBUS CO CTENEHSMH C HATypaJbHBIMHU
IIOKAa3aTeJIAMH.

[IpyMeHATP NpPU3HAKK JEIUMOCTH, DPA3jJ0KEHUE HAa MHOKHTEIN HATypPAIBbHBIX
quCce.

Pemmars npakTUKO-OpUEHTHPOBAHHBIC 33/1a4H, CBSI3aHHBIE C OTHOLIICHUEM BEJIMYUH,
IPOMOPIUOHATFHOCTPIO  BEJIMYMH, TMPOLIEHTAMH, WHTEPIPETHPOBATh PE3yJIbTaThl
pelieHus 3a1a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PAacCMATPUBAEMBIX
OOBEKTOB.

AJire0OpanyvecKkue BbIPaKeHUs

Hcnonp3oBaTh anredpanyeckyr0 TEPMHHOJOTHIO U CHUMBOJMKY, NMPUMEHSTH €€ B
MPOLECCE OCBOCHUS Y4eOHOT0 MaTepuania.

Haxogute 3HaueHuss OyKBEHHBIX BBIPQXCHHM TPH 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX.

BremonHsaTe mpeoOpa3oBaHus 1LIETIOTO BBIPAXKEHHS B MHOTOYJIEH NPUBEICHUEM
M0JIOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BBINIOJIHATS YMHOXKEHUE OJIHOWJIEHA HA MHOTOWIEH U MHOTOWIEHa Ha MHOT'OYJIEH,
OPUMEHATH (POPMYIIBI KBaapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa310KEHNE MHOTOYJIEHOB HA MHOXKHUTEIIN C TOMOILBIO BHIHECEHHUS
3a CKOOKM OOIIEero MHOXHTENs, TPYHIHPOBKUA CIAraeMblX, MNpUMEHEHHs (opMyll
COKPAILLIEHHOI'O YMHOXEHHS.



[TpumensaTs mpeoOpa3oBaHUS MHOTOWICHOB JJIsl PEUICHHs Pa3IUYHbIX 3a/1ad W3
MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEHM C HATypaJbHBIMU IIOKa3aTEIsAMU A
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemrats MHENHBIE ypaBHEHN C OHOW MEPEMEHHOM, TPUMEHSIS ITPAaBUJIA IIEPEX0aa
OT HCXOJHOIO YpPAaBHEHUS K PaBHOCHIBHOMY eMmy. [IpoBepsATh, ABISETCA JM YHUCIO
KOpPHEM YpPaBHEHHS.

[IpumensaTs Tpaduueckre METOAbl MPH PEHICHUH JTUHEHHBIX YpPaBHCHHH U WX
CUCTEM.

[TonOupaTe mpUMEpHI AP YUCET, SIBISIOIUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C
JIBYMsI IIEPEMEHHBIMU.

Crpouth B KOOPIMHATHOM IIOCKOCTH TIpauK JHMHEHMHOrO YPaBHEHHS C JIBYMS
NEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cucteMsl AByX JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU, B TOM YHUCIIE
rpaduuecku.

CocTaBisITh M pelmaTh JUHEWHOE YPAaBHEHUE WIM CUCTEMY JIMHEMHBIX YPAaBHEHHU
[0 YCIOBUIO 3aJa4¥, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
ITOJTyYEHHBIN PE3YJIbTAaT.

DOyHKUNHA

N300paxkath Ha KOOPAMHATHOW TPSIMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, Jy4YH, OTPE3KH, WHTEPBAJIBI, 3allMCBhIBATh YHUCJIOBBIE NPOMEXYTKHM Ha
anreOpandecKoM SI3bIKE.

OTMeuaTb B KOOpPAMHATHOW IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpJIHWHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKUKUNA. CTpouTh rpaduk PyHKUIUU Y = |X|.

OmnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEXKIY BEIUYMHAMH:
CKOpPOCTb, BpEMsl, PacCTOSHMUE, LI€HA, KOJWYECTBO, CTOMMOCTb, NMPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM padOTHI.

Haxonute 3HaueHre (PyHKIIMHU MO 3HAUYECHUIO €€ apryMEHTA.

[lonumaTte rpaduueckuii cnoco® NpencTaBiIeHUs W aHaiau3a HH(opManuu,
U3BJIEKaTh M MHTEPHPETUPOBATh MHPOPMALUIO U3 I'PpaHUKOB peabHbIX MPOLECCOB U
3aBUCUMOCTEM.

K koHiy oOydenust B 8 kiacce oOy4aroniuiicss MoayduT CIEeAYIOIUEe IPeIMETHbBIE
pE3yNbTaThI:



Yucsia v BbIYMCTICHUSA

Hcnonp30BaTh HayajdbHbBIE MPEACTABICHUS O MHOKECTBE ACHCTBUTEIIBHBIX YUCEN
JUISL CpaBHEHUS, OKPYIJICHHS W BBIYMCICHUM, W300paxaTh JACHCTBUTENIbHBIE 4YHUCIA
TOYKaMH Ha KOOPAMHATHOMN IPSIMOM.

[Ipumensate moHsATHE  apUPMETUYECKOTO  KBAAPATHOTO KOPHS, HAXOJIUTh
KBaJpaTHbIE KOPHU, MCIHOJNb3Yysl NPU HEOOXOJUMOCTH KaJIbKYJISTOpP, BBIIOJIHSIThH
npeoOpa3oBaHus BBIPAKEHUHN, COAEPIKAIINX KBaJpaTHbIE KOPHU, MCIIOJIB3Ys CBOWMCTBA
KOpHEM.

Hcnonp3oBaTh 3anucu OOJIBIIUX U MaJIbIX YUCE C MOMONIBIO JECATUUHBIX APOOEH
u creneneu uncna 10.

AuredOpanyecKkue BbIpPaKeHUA

[IpuMEHSTh NOHITHE CTENEHU C LEIbIM MOKA3aTEIEM, BBIIOJIHITH IPE0Opa30BaHU
BBIPAXKEHU, COAEPKAIINX CTETIEHU C LEIbIM MOKA3aTeJIeM.

BhITIONHATE TOXKJECTBEHHBIE MPeoOpa30BaHUs PAlMOHAIBHBIX BBIPAXKCHUN Ha
OCHOBE TMPaBUJI ICUCTBUI HaJl MHOTOYWICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIECH HA MHOXKHUTEIH.

[IpumensaTe npeoOpa3oBaHMsi BHIPAKEHUW IS PEIICHUS Pa3IUYHBIX 33134 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewiatb nuHElHHbIE, KBaJpaTHbIE YPAaBHEHUSI M pPalMOHAIbHBIE YpaBHEHMUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHI C IByMsI IEPEMEHHBIMH.

IIpoBOAUTE NPOCTEUIIME UCCIENOBAHUS YPABHEHWM M CHCTEM YPAaBHEHUMH, B TOM
quclie C TPUMEHEHHUEM TpapUIecKuX MPEACTaBICHUN (yCTaHABIWBATH, HWMEET JIH
ypaBHEHHE WIH CUCTEMA YPAaBHEHUM PEILICHHUS], €CJIH UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTh OT CIOBECHON (POPMYIUPOBKH 3a7a4M K €€ alreOpanyecKkoi MOJIEIH C
MIOMOIIBIO COCTAaBJICHUS YPABHEHUSI WM CHCTEMbI YpPaBHEHHI, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3a]1a4¥ MOJYUYEHHbIN PE3yJIbTar.

[IpuMeHsATh, CBOMCTBA YHUCIOBBIX HEPABEHCTB [IJIsi CPABHEHHUSI, OIEHKH, pElIaTh
JUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOM M WX CUCTEMBI, JaBaTh TpadUUECKYIO
WJUTIOCTPAIIMIO MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[lorumaTe W UCMONB30BaTh (YHKIMOHAIBHBIE TOHATAS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYEHUS), OMNPEACNATh 3HAYeHHEe QYHKIUU 10 3HAYCHHUIO
apryMeHTa, ONpeAeNATh CBOWCTBA PYHKIUMU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX GYHKINUNA BUJIA:

y=k/x,y=x2,y=x3,y=[x[,y= VX, OIMCBIBATD CBONCTBA YMCIOBOI
byHkimu 1o e€ rpaduxy.



K koniy oOydenus B 9 kijacce 00y4yaronfiics MOJy4UT CIEAYIOMNE TPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BBIYHCICHUA

CpaBHHBATh U YIOPSIOYMBATh PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoInonHATh apu@MeTHUecKue ACUCTBUS € PalMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE W TIMCBMEHHBIE NPUEMBI, BBINOJHATH BBIYMCIECHUS C HWPPalUOHAIbHBIMU
YUCIIaMU.

HaxoauTe 3Ha4YeHMs CTENEHEW C LEJIBIMU IOKAa3aTeIMU M KOPHEH, BBIYMCIISTH
3HAQ4YEHUS YUCIIOBBIX BBIPAKCHUM.

OKpyIJIsiIT  ACUCTBUTENIBHBIE  YWCJIA, BBIIOJHATH INPUKHUAKY  pe3yJibTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pewats sMHEVHBIE W KBaJIpaTHBIE YPaBHEHUs, YPaBHEHMS, CBOASAIIMECS K HUM,
npocTeiiimue ApoOHO-paliOHaIbHbIE YPAaBHEHUSI.

Pemate cucTteMbl JBYyX JIMHEMHBIX YPABHEHUM C JBYMsSI IEPEMEHHBIMA MU CUCTEMBI
IBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS JIUHEUHBIM.

PemaTte TeKCTOBBIE 3a7auM aNreOpauvyeckuM CrocoOOM C MOMOIIBIO COCTABICHUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBoaANUTE IIPOCTEHIIME UCCIEIOBAHUSA YPABHEHUM U CUCTEM YPABHEHUH, B TOM
yluclie C NPUMEHEHUEM TIpadUUecKuX MpeAcTaBleHuid (yCTaHABIMBATh, HMEET JIH
ypaBHEHUE WIM CUCTEMA YPaBHEHUHN PEILIeHUs, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

PemaTp nuHeliHbIe HEPABEHCTBA, KBapaTHbIE HEPABEHCTBA, U300pakaTh peLICHUE
HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3alIMChIBATH PELICHHUE C IOMOLIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaThb PELICHHE CHUCTEMbl HEPABEHCTB Ha YHCIOBOU
IIPSIMOU, 3aIIUCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEILIEHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUHA
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QyHKIMH: "https://m.edsoo.ru/7f44414
MOCTPOCHHUE, 4"f HYPERLINK
CBOIICTBA "https://m.edsoo.ru/7f444f4
M3YYCHHBIX 4"444 HYPERLINK
dyHKIMit "https://m.edsoo.ru/7f44414
4"f HYPERLINK
"https://m.edsoo.ru/7f44414
4"44
bubnuoreka [JOK
IloTopenwue, https://m.edsoo.ru/
00001IeHHE U HYPERLINK
cucTeMaTusanus "https://m.edsoo.ru/7f44516
3HAHUM. a"7 HYPERLINK
97 | ®yukuuu: "https://m.edsoo.ru/7f44516
IIOCTPOEHHUE, a"f HYPERLINK
CBOMCTBa "https://m.edsoo.ru/7f44516
H3YYEHHBIX a"44516 HYPERLINK
byHKIUH "https://m.edsoo.ru/7f44516
a"a
bubmuoreka [JOK
https://m.edsoo.ru/
[ToBTOpEHUE, HYPERLINK
00o0meHne u "https://m.edsoo.ru/7f4452¢
CHUCTEMaTH3alUs 6"7 HYPERLINK
3HAHUM. "https://m.edsoo.ru/7f4452¢
98 | DyHKIUH: 6"f HYPERLINK
TIOCTPOCHHE, "https://m.edsoo.ru/7f4452¢
CBOMCTBA 6"4452 HYPERLINK
M3y YCHHBIX "https://m.edsoo.ru/7f4452e
dyHEi 6"e HYPERLINK
"https://m.edsoo.ru/7f4452¢
6"6_
[ToBTOpEHwme, bu6muoreka [{IOK
0000111eHNE U https://m.edsoo.ru/
cucTeMaTu3anms HYPERLINK
3HAHUM. "https://m.edsoo.ru/7f44551
99 | T'paduueckoe 6"7 HYPERLINK
peweHue "https://m.edsoo.ru/7f44551
YPaBHEHUH U UX 6"f HYPERLINK
CUCTEM "https://m.edsoo.ru/7f44551
6"445516
100 [ToBTOpEHME,

00001Eenne 1
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CUCTEMAaTH3aIIHS
3HAHUM.
I'paduaeckoe
perieHue
YpPaBHEHUH U UX
CUCTEM

Hrorosas
101| KOHTpoOJIbHAas 1 1
pabota

O06006111eHIE U
102| cucremarusanus 1
3HAHUH

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102 6 0

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJBHOI'O
IMPOIECC YYEBHBIE MATEPHAJIBI VI YYEHUKA

1. Anrebpa: 7 knacc: y4ebHuk ans ydawmxcs obweobpasoBartenbHbiX yupexgeHun/ A. T

Mepansk, B. B. MonoHckun, M. C. Akup.— M.: Benrtanal pad, 2015.

2. Anrebpa: 7 Knacc: AMAaKTHYECKUE MaTepralibl: COOPHHK 3a7a4 U KOHTPOJIBHBIX padot/ A. T

Mep3mnsak, B. b. ITonouckwmii, M. C. Sxup.— M.:

Benrana-I'pag, 2015.

3. Anrebpa: 7 kmacc: meronuueckoe nocobue / E. B. bymko, A. I'. Mep3msik, B. b. [Tomonckuii, M. C.

Sxup.— M.: Benrana-I'pad, 2015

4, Anrebpa: 8 kimacc: y4eOHUK 1S ydamuxcs o01eoopazoBaTenbHbIX yupexkaeHuit/ A. I'. Mepamix, B. b.
[onouckwii, M. C. Skup.— M.: Benranal pad, 2015.

5. Anre0Opa: 8 kiacc: TUAaKTHYSCKUE MaTepHasbl: COOPHUK 33J1a4 U KOHTPOJIbHBIX padoT / A. T

Mep3mnsak, B. b. ITonouckwmii, M. C. Sxup.— M.:

Benrana-I'pag, 2015.

6. Anrebpa: 8 kiacc: meronuueckoe nocobue / E. B. Bytko, A. I'. Mepamsik, B. b. [Tononckuii, M. C.



Axup.— M.: Benrana-I'pad, 2015

7. Anrebpa: 9 kiacc: y4eOHHUK a1 ydanuxcs o01ieo0pa3oBaTeiibHbIX yupexaenuit/ A. I'. Mep3isik, B.

b. Monouckuii, M. C. Skup.— M.: Benranal pag, 2015.

METOANYECKHUE MATEPHUAJIBI JIs1 YYUTEJIA
1. Anrebpa: 9 knacc: AMAAKTHYECKUE MaTepralibl: COOPHHK 3a7a4 U KOHTPOJIBHBIX padot/ A. T
Mepsmnsxk, B. b. [lononckuit, M. C. Sxup.— M.:

Benrana-I'pag, 2015.

2. Aunrebpa: 9 knacc: meronuueckoe nocobue / E. B. bynko, A. I'. Mep3msik, B. b. [lononckwuii, M. C.

Axup.— M.: Benrana-I'pad, 2015
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