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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABiIsSETCS ONHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHAa O0ecrieunBaeT U3y4eHHe APYTruX AUCLUUIUINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHEC HEOOXOIUMO IS
IPOIOJKEHNS 00pa30BaHUs M B MMOBCEAHEBHOMN XU3HU. Pa3BuTHe y 00yyaronmxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOXKACHUN U CYHIHOCTH anreOpandecKux
abcTpakiuii, croco0e OTPaKeHHSI MaTeMaTUYECKOW HAYKOW SBJICHUN U TIPOIECCOB
B NpupoAe U 0OIecTBE, POJUM MAaTEMaTHYECKOIO MOJCIMPOBAHHS B HAyYHOM
[IO3HAHUU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYTHOTO MUPOBO33PCHUA
¥ Ka4eCTB MBIIIJIEHUS, HEOOXOIMMBIX JJI afaNnTallyd B COBPEMEHHOM LH(POBOM
oOmecTtBe. M3yuenue anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHs HaOJIOJaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMCHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI W BBIBOJBI,
dopmynupoBath yTBepKAcHH. OcBOECHUE Kypca anredpbl 00ecrieurBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOYyYarolMXCsi: OHM HCHOJB3YIOT AENyKTUBHBIE U
MHAYKTUBHLIE paccyXaenus, o0001eHne 1 KOHKpeTu3aluio, abcrparupoBannue u
ananoruto. OOyuenme  anredpe  mpenamonaraeT  3HAYUTENbHBIH  O0BEM
CaMOCTOSITCIIbHON  JICSITCIIBHOCTH OOYy4YaroIMXCs, I10TOMY CaMOCTOSITEIIBHOE
pelIeHre 3a/1a4 SABISETCS pealn3aIueil eI TeNbHOCTHOTO MPUHIIUIA O0YIEeHHUS.

B crpyktype mporpamMmbl y4eOHOTO Kypca «Ajredpa» i OCHOBHOTO
o0miero o0pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOANYECKUE
auHUN: «Hucna u BRIYUCICHUSN», K ANTCOPANYCCKUC BHIPAKCHUSNY, «YPaBHCHUS U
HepaBeHCTBa», «Dyukumny. Kaxmas w3 3TUX colepKaTelIbHO-METOINYCCKUX
JIVHUM pa3BUBAETCS HA NMPOTHKEHUU TPEX JIET U3YUYEHUS Kypca, B3AUMOJEUCTBYS C
ApPYyTMMU €ro JUHUAMH. B Xoae wu3yueHuss y4deOHOro Kypca oOydaromuMmcs
MIPUXOAUTCS JOTHUYECKH PACCYXKIaTh, UCIONb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN
sa3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOTO Kypca «Anredpay BKIIOYCHBI
HEKOTOPBIC OCHOBBI JIOTUKH, TPEJICTABICHHBIC BO BCEX OCHOBHBIX pasJenax
MaTeMaTU4eCKOro o0Opa3oBaHusl U CHOCOOCTBYIOUIUE OBIAACHUIO O0YyYaIOIIUMUCS
OCHOB  YHMBEPCAJIBHOIO MaTremMaThudeckoro ssbika. CoaepkarenbHOM U
CTPYKTYPHOW OCOOCHHOCTHIO y4eOHOTO Kypca «AnrebOpa» SBISETCA €ro
MHTEIPUPOBAHHBIN XapaAKTEP.

Conepxannie JTUHMM «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOW A
JalbHEHIIero U3y4eHUs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Yy OOYYarOLIUXCS
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aITOPUTMaMHU, a
TAK)KC MPUOOPECTCHHUIO MPAKTHYCCKNX HABBIKOB, HCOOXOAMMBIX [IJISi TIOBCCTHCBHOM
KU3HU. Pa3BUTHE MOHATHA O YHCIC HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUA
CBSI3aHO C pALMOHAIBHBIMU M HPPAlMOHATBHBIMU YHCIaMH, (HOPMUPOBAHHEM
NIPEACTABICHUM O JCMCTBUTEIBHOM YHCIE. 3aBEpLIEHHWE OCBOEHHS YHCIOBOU



JIMHUH OTHECCHO K CPEIHEMY 001IeMy 00pa30BaHHIO.

Conepxanne IByX anreOpandecKux JUHUN — « ANTeOpanuecKre BhIPAKCHHS
U «YpaBHEHHS U HEPABEHCTBAa» CHOCOOCTBYET (POPMHUPOBAHUIO y O0YUYAIOIIUXCS
MaTeMaTUYeCKOTo anmapara, HeoOXOAMMOro JJisl peuieHus 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 0OIero oOpa3oBaHus Y4YEOHBIH MaTepHal TPYIIIHAPYETCS BOKPYT
paIMoHaTBHBIX BBRIpaKEHUH. ANTeOpa JEMOHCTPUPYET 3HAYCHUE MAaTEMaTHUKN Kak
A3bIKa ISl TIOCTPOEHUS MaTeMaTHYECKHUX MOJENel, OMHMCaHWs MPOLECCOB H
ABIEHUN peambHOro Mmupa. B 3amaum oOyuenuss anrebpe BXOIAT TaKxke
JanpHelllee pa3BUTUE ANTOPUTMHUYECKOTO  MBIIUIEHUS, HEOOXOIUMOTo, B
YacTHOCTH, JMJII OCBOCHHUS Kypca WH(OpPMATHKHA, W OBJAJCHUC HaBbIKAMU
JIeNyKTUBHBIX paccyxaenuid. [IpeoOpa3zoBaHre CUMBOJBHBIX (HOPM CIIOCOOCTBYET
pPa3BUTHIO BOOOPaXKEHHUs, CIOCOOHOCTEHN K MATEMAaTUYECKOMY TBOPYECTBY.

Conepsxanne GyHKINOHANHHO-TPAPUIECKON JTMHUHU HAIIETICHO HA MOIyYeHUE
0o0yJaronmmMucs 3HaHUM O (PYHKIMSX KaK BaKHCHIICH MAaTEMAaTHYCCKOW MOJCIN
JUTS OTMCAHUSI M UCCIICJIOBAHUS pPa3HOOOPA3HBIX MPOIECCOB U SBICHUHN B MPHUPOJIC
u obOmecrBe. M3yueHue martepuana CHOCOOCTBYET PA3BUTHIO Yy OO0YyYarOIIUXCS
YMEHMSI UCTIONIB30BaTh Pa3InYHbIE BLIPa3UTENbHbIE CPEACTBA A3bIKAa MATEMATUKH —
CIIOBECHBIC, CHUMBOJIIMYECKUE, Tpapuueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEJICTABIICHUN O POJIM MAaTEMAaTHKU B PA3BUTHH [UBWIH3AINN U KYJIbTYPHI.

CornacHo ydeOHOMY IUIaHy B 7-9 KJaccax wu3ydacTcsi Y4YEOHBIM Kypc
«AnreOpa», KOTOPBIA BKIIIOUAET CIEAYIOIIWE OCHOBHBIE pa3leNibl COIEPKaHUS:
«Yucna w BeMHCIECHUD», «Anredpanueckue BBIPAKECHUSD, «YpaBHEHUS U
HEPaBEHCTBa», « DyHKIINIY.

Ha usydenue yuebHoro kypca «Anrebpa» orsogutcst 306 gacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henenmo), B 8 kiacce — 102 yvaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeAelNIO).



COAJEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BIYUCTCHUS

JlpoOu OOBIKHOBEHHBIE M JECSITHYHBIE, NEPEXO] OT OJHOM (HOPMBI 3amucu
npobeit k apyroi. IloHATne panMOHATBPHOTO YHMCHIA, 3aIlWCh, CPABHEHHE,
YHOPSI0YMBAHUE  PALMOHAIBHBIX  4ucel. Apudmernyeckue JIEHCTBUS €
pallMOHAIBHBIMUA 4HclIamMu. PeleHue 3ama4 U3 peaibHOM NMPAKTUKKA Ha YacTH, HA
JIpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OINpeAesieHHe, MNpeodpa3oBaHUE
BBIPQXXEHHNI HAa OCHOBE OIpeNesIeHMs], 3auch 0onpnX uncen. IIponenTsl, 3anuck
IIPOLICHTOB B BHUJIC JIpoOU U JpoOM B BHJIC MPOICHTOB. Tpy OCHOBHBIC 33/1a4W HA
IIPOIIEHTHI, PEIICHUE 3a/]a4 U3 PEaJIbHON TPAKTUKH.

[IppMeHeHne TIPU3HAKOB  JEIMMOCTH, DPA3J0KEHHE HA  MHOXHUTEIU
HATypaJabHbIX YUCEIL.

PeanbHble  3aBucMMOCTH, B TOM 4Huciae mpsMas ©  oOpaTHas
[IPONIOPIIHOHAIIEHOCTH.

AaredpanvecKkue BhIPAKCHUS

IIepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUSA ¢ NIEpEMEHHON. [lomycTuMBbIe
3Ha4YeHUs NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEKy BEIUYUHAMM B BUJIE
dbopmyibl. Beruucienus o popmynam. [lpeodpazoBanne OyKBCHHBIX BBIPAKCHUM,
TOXKJICCTBCHHO pAaBHBIC BBIPAKCHHS, IPaBWIA MpPecoOpa3oBaHUSI CyMM U
NPOU3BEACHUM, MPAaBUIIa PACKPBITHS CKOOOK U MIPUBEAEHUS MOAOOHBIX ClIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OnHounensl 1 MHOrouwieHbl. CreneHp MHorowieHa. CrnoxeHue, BhIYUTAHUE,
YMHOKEHUE MHOIOWICHOB. ®OpMyJibl COKpPALIEHHOI'O YMHOMXEHHUS: KBaapar
CYMMBI W KBaJpaT pasHocTu. Popmysia pa3HOCTH KBaApaToB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHHs U HEPABeHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHUA, NpaBuia NpeoOpa3oBaHUs YypaBHEHUS,
PABHOCHIIBHOCTH YPaBHEHUN.

JIluHeiHOe ypaBHEHHME C OJHOW INEPEMEHHOHN, YUCIO KOPHEU JIMHEHHOIO
YPaBHEHUs], pEIICHHWE JIMHEWHBIX ypaBHEHHW. (COCTaBIEHHWE YPaBHEHUM IO
YCJIOBHIO 3a7a4u. PenmieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C JIByMs IEpEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHEHHU C JByMs NEPEMEHHBIMU. PelleHue cucreM ypaBHEHHMU
CIIOCOOOM TMOJCTAaHOBKU. [Ipumepsl peleHuss TEKCTOBBIX 3aJad C TOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIMHA



Koopannara Toukn Ha npsiMoii. Yucnosbeie npoMexyTku. PaccrosHue mexay
JIBYMSI TOUKaMHU KOOPIMHATHOU MPSIMOH.

[IpssimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPAWHATHOMN I0cKoCcTH. [Ipumepsl rpadukoB, 3a1anibiX (POpMyITaMH.
Urenne rpadukoB peanbHbix 3aBucumocteit. llomstme ¢ynkumn. I['paduk
bynkuuu. CroiictBa Gyuknuii. JInnetinas pynxius, e€ rpapuk. ['paduk Qyaxmmm
y = [x|. I'padnueckoe penieHre NTMHEWHBIX ypaBHCHHWHW W CHCTEM JIHMHCHHBIX
YPaBHEHHUM.

8 KUIACC

Yucjia 1 BIYUCICHUS

KBagpatueiii kopenb u3 uucia. [loHarne 00 uUppalMOHAIHLHOM YHUCIE.
Jecsitnanbie TpUOIMKCHUS UPPpATMOHAIBHBIX ynceli. CBoicTBa apuMEeTHICCKIX
KBa/IPATHBIX KOPHCH M X MPUMCHCHHEC K MPCOOPA30BAHUIO YHCIOBBIX BBIPAYKCHUN
Y BBIYUCJICHUSIM. [[€MICTBUTENbHBIC YUCIA.

Crenensb C 1eNIbIM MTOKa3aTeseM U €€ cBoMcTBa. CTanaapTHas 3anych Yucia.
AuredpanvecKkue BhIPpAKCHUA

KBagpaTHbiii  TpE€XuneH, pasioKeHUEe KBAAPATHOTO  TpEXuieHa  Ha
MHOXHUTEIIH.

Anrebpandeckass npodb. OCHOBHOE CBOMCTBO ajrebpandeckoit apoowu.
CiioxeHre, BBIYMTAHHC, YMHOXCHHE, [ICJICHHC alIrcOpandecKux ApoOcH.
PammmonanbHbIe BRIpAKEHUS U UX PEOOpPa3OBaHUE.

YpaBHeHHS U HePaABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysa KOpPHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pelienue ypaBHEHUM, CBOAAIIUXCSA K JUHENHBIM U KBaJAPATHBIM.
[Ipocreiimue 1poOHO-palMOHANTbHBIE YPABHEHUSI.

['paduueckas nHTEpIpeTAlNs YPAaBHCHUI C ABYMS MEPEMCHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMA IIepeMeHHbIMHU. IIpuMepsl pemieHus cucreM
HEJIMHEWHbBIX YPABHEHUM C IByMsI IEPEMEHHbBIMH.

Pemrenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CII0COO0M.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HEepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCHMIBHOCTL HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJHON MMEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHOM.

DyHKUMHA

[lonsitue ¢ynknuu. OO5aCTh  ONPEHCICHUS W MHOXKECTBO 3HAYCHUUN
bynakuuu. CiocoOb! 3a1anus QyHKITHIA.

I'padux dyuxkmuu. Yrenue cBoiictB (ynkimu no e€ rpaduky. [Ipumeps
rpa@uKoB (YHKLHMA, OTPAKAIOIIHUX PEATbHBIE IPOLECCHI.



@OyHKINHA, ONUCHIBAIOIIHC TPAMYI0 ¥ OOpaTHYI IIPOHOPIIMOHAILHBIC
3aBHCHMOCTH, uX rpadukn. OyHkuun y = x2, y = x3, y = Vx, y=|x|. ['paduueckoe
pelIeHuEe YPAaBHEHUN U CUCTEM YPABHEHUHU.

9 KUIIACC

Yuciia ¥ BBIYUCTCHUS

PanmoHansHble yncia, UPPaLMOHAIBHBIE YUCHA, KOHEYHbIE U OECKOHEYHbIE
JECATUYHBIE ApoOU. MHOXKECTBO AEUCTBUTENBHBIX YUCEN, AEHCTBUTEIBHBIE YUCIIA
KaKk OecKOHEUHble JAecATHYHble apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKY MHOKECTBOM JICHCTBUTEIbHBIX YUCEII U KOOPIAUHATHOMN IIPSIMOU.

CpaBHEHHME JIEMCTBUTENBHBIX YHCEN, apU(pMETUYECKUE JIEUCTBHUS C
JNENCTBUTENBHBIMU YUCIIAMU.

Pasmepbl OOBEKTOB OKPYKAIOLIETO MHUpa, MAJIUTEIABHOCTh MPOIIECCOB B
OKpY>KaroIlEeM MUDE.

[IpubnmxEéHHOE 3HAYUCHUE BEIMYUHBI, TOYHOCTh NMpUOIMKeHns. OKpyTicHue
yucen. [Ipuknaka u onjeHKa pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHHs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PermieHne ypaBHEHUMN, CBOASIIIUXCS K TUHEHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOIAIIMXCS K KBaJPATHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHns ypaBHEHUM TpEeThbel U YeTBEPTOMN
CTENEHEN Pa3I0KEHNEM HA MHOKUTEIU.

Peuienne npoOHO-pannMoHanbHbIX ypaBHeHMH. Permienue TEKCTOBBIX 3a1ay
anreOpanvecKnM METOIOM.

VYpaBHeHue ¢ AByMsi IIEPEMCHHBIMH U ero rpaduk. Pemenmne cucrem aByx
JIMHENHBIX YPABHEHUH C JIByMsl IEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHUH,
OJIHO M3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUM C IBYMs IEPEMEHHBIMM.

Pemenne TekcToBBIX 3a/1a4 ajIreOpanyecKuM criocooom.

HyiciioBble HEPABEHCTBA U UX CBOUCTBA.

Pemenue JMHENHBIX HEPABEHCTB C OAHOM IepeMEHHOU. PermeHne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOU. KBampaTHble HeEpaBEeHCTBA.
I'pacdmyeckas uHTEepIpeTalyus HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKIMHA

KBagpatuunas ¢dyukums, e rpadgux u cpoiictBa. [lapabona, KoopAuHATHI
BCPIIMHBI 11apab0JIbl, 0Ch CAMMCTPHH 11apadoJIbl.

Ipaduxu dynxmmit: v = kx, y =kx + b, y = k/x, y=x3, y =Vx, y = [x| , 1 ux
CBOKMCTBA.

YmucJioBbIe OCIEI0BATEIBHOCTH U IIPOrPeccun



[ToHsiTHE YMCIIOBOW 1OCIEHOBATEIBHOCTU. 3aJaHUE I10CJIECI0BATEIIbHOCTH
peKyppeHTHOH (opmyoit u HopmyIoi n-ro wieHa.

Apudmernueckas U reoMerpuueckas mnporpeccun. DopmMynbl #-TO dieHa
apu(PpMETUIECKON U F€OMETPUUECKON MPOTrPECCUid, CyMMBI IEPBBIX 71 YJIEHOB.

N300paxenne wieHOB apu(pMETUYECKOM M TEOMETPUUYECKOM Nporpeccui
TOYKaMHU Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEWHBIA U HKCIIOHEHIIMAJIBbHBIA POCT.
CI10KHBIE TIPOLICHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA [IPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTAaThl OCBOCHMS MpOrpamMmbl y4ueOHOro Kypca
«AnreOpa» xapakTepu3yrTCs:

1) naTpuoTHYECKOE BOCIMTAHME:

[pOSIBJIEHUEM HHTEpeca K MPOLUIOMY U  HACTOALIEMY POCCUMCKOU
MAaTeMaTUK{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHMSIM  POCCUMCKHX
MAaTEMAaTHKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3TUX
JOCTMKEHHUH B JPYI'HX HayKax U IPUKIAIHbIX cepax;

2) rpaskIaHCKOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEANM3aLUU €TI0
npaB, MPEICTABIECHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKLIMOHHUPOBAHUSA
Pa3INYHbIX CTPYKTYp, ABJIEHUH, MPOLEAYp TPaKIaHCKOro odiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00OCYKIECHNUIO ATHUYECKHUX MPOOIIEM, CBSI3aHHBIX
C TPAaKTUYECKHM IIPUMEHEHUEM JIOCTWIKCHUM HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX PUHLHUIIOB B IESITENBHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAHOBKOM HAa AaKTUBHOC YyYaCTUC B PCLICHUM NIPAKTHYCCKUX 3alay
MAaTeMaTUYCCKOM HAIPABICHHOCTH, OCO3HAHUEM BaXHOCTH MATEMATUYECCKOIO
0o0pa30BaHMs HAa MPOTSHKEHUM BCEH JKU3HU IS YCHENTHOW MpOQecCHOHATBHON
JEATENBHOCTH M PA3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
[IOCTPOECHNEM MHANBUAYATbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEI];

4) 3cTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWH, pPACCYX ACHUH, YMEHHMIO BUJIETh
MaTeMaTH4YECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOTI'0 IO3HAHMSA:

OpPMEHTAllMEl B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IIPEICTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHUYECKOW HAyKH Kak cQepbl YeloBeUeCKOu
JCATCIBHOCTH, JTAIOB €€ Pa3sBUTHA W 3HAYMMOCTH Il PA3BUTHSA LIUBWIM3ALNMY,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH U MAaTEeMaTUYCCKOU KYJIBTYpOU KaK CpPeACTBOM
NIO3HAHUS MHpA, OBJAAECHHUEM TIPOCTEUIIMMM HaBBIKAMU HCCIIENOBATENBCKON
NEATENLHOCTH;

6) ¢usuuyeckoe BocnUTaHHe, (popMHpPOBaAHHE KYJIbTYPHI 310POBbS H



IMOLMOHAJIBLHOTO J1ar0MOIyYHUs:

TOTOBHOCTHIO TIPUMCHSATH MaTEMaTHYCCKUE 3HAHWS B WHTEPECaxX CBOCTO
3I0POBBS, BEACHHWS  370pOBOTO  oOpa3a JKW3HH  (3JOpOBOE  THTAHWE,
cOQTaHCUPOBAHHBIN  PEXUM 3aHSITUH ©  OTAbIXa, peryjspHas (u3ndecKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIEKCHH, NPU3HAHHUEM CBOETO
IIpaBa Ha OMIMOKY M TAKOTO K€ IIpaBa JIPyroro 4eioBeKa;

7) 3K0JOru4ecKoe BOCIIUTAHNUE:

OpWICHTAIlNEH Ha TMIPUMEHEHUE MATEMATUUYECKUX 3HAHUM JUISI PEIISHUs 3a/1a4
B 00JacTH COXpPaHHOCTH OKPYXKAIOIIeH Cpebl, TMIAaHUPOBAHUS TOCTYNMKOB U
OIICHKH WX BO3MOXKHBIX TMOCHEACTBUU NI OKPYXKAIOIIEH Cpeabl, OCO3HAHHUEM
TII00ATTFHOTO XapaKTepa IKOIOTHICCKUX MPOOJIeM U IyTel UX PeIICHNUS;

8) aganTanusa K M3MEHMIONIAMCS YCJIOBHAM CONMATBHOH M MPHPOTHOI
Cpeabl:

TOTOBHOCTHIO K JCHCTBUSAM B YCIOBHUSAX HEOMPENEIEHHOCTH, IOBBHIIICHUIO
YPOBHSI CBOCH KOMIICTCHTHOCTH Y€pPE3 MPAKTHUCCKYIO JCATCIBHOCTD, B TOM YHCIIC
yMEHUEC YUYUThCA Y JAPYTHX JOJICH, MpUOOpeTaTh B COBMECTHOHU JICATCIBHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMITETCHIIUH W3 OTBITA IPYTHUX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHWK, B TOM YHCTIE
(bopMyIMpOBaTh UAEH, TOHATHS, TUIIOTE3bl 00 00BEKTaX W SBJICHUAX, B TOM YHUCIIE
paHee HCWU3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITCTCHTHOCTCH, TNTAHUPOBATh CBOE pa3BUTHC;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYaIlMIO, BOCIPHHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMA KOHTPMEP, KOPPEKTHPOBATH
IPUHUMAEMbIe PEIICHUS W JSUCTBUA, (OPMYIUPOBATh W OILICHUBATh PUCKH U
MOCTICACTBUSA, (HPOPMUPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

IMo3HaBaTeJbHbIe YHUBEPCAJTIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble JJoruyeckue 1eMCTBHA:

e BBIBJISATHh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMATHUYECKUX
OOBCKTOB, TOHATHI, OTHOUICHUN MEKIY IOHATHAMHU, (QOpMYIUpPOBAThH
ONpE/ICJICHUs]  TIOHSTUM, YCTaHABJIMBATh  CYIIECTBEHHBIA  MPU3HAK
KJIacCU(PMKALMK, OCHOBaHUS JUIsl O0OOOLIEHUSI M CpPAaBHEHHsS, KpUTEPUU
MIPOBOIMMOTO aHAIN3A;

e BOCHPUHHUMATH, (OPMYJIHPOBATH U  NPEOOPA30OBBIBATh  CYKICHUS:
yTBEpJAUTEIbLHBIC M OTpHULATCIIbHBIC, CIWHUYHBIC, YacCTHBIC MU OOIIHE,
YCJIOBHBIE,

e BBISABIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
npoTuBOpeurs B (pakTaxX, MJAHHBIX, HAOMIONCHUSAX M YTBEPKICHUSX,



upemjiaratb  KpUTEpuM  JUIA  BBIABICHMS ~ 3aKOHOMEPHOCTENl U
[IPOTUBOPEUHNIA;

JieJaTh BBIBOABI C MCIHOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
pa3bupath 10Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN (TIpsIMbIE U OT
IIPOTUBHOI'0), IIPOBOJUTH CAMOCTOSITEIIbHO HECIIOKHBIE JOKa3aTelIbCTBA
MaTeMaTU4YecKuX (paKkTOB, BBICTPAWBATh APTYMCHTAIIMIO, TPUBOJIUTH
IPUMEPHI U KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrmoco0® pereHus yuyeOHOW 3amaun (CpaBHHUBATH HECKOJBKO
BAapUAHTOB peElIeHHs, BbBIOUpaTh Haubosiee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITENIFHO BBIJICIIEHHBIX KPUTCPUEB).

ba3oBble uccaenoBarTelbCKue JeHCTBYA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUN WHCTPYMEHT MO3HAHMS,
dbopMyMpoBaTh BOMPOCH], (UKCUPYIOMIAE NPOTUBOpEUnE, MIpodIeMy,
CaMOCTOSITCJIFHO YCTAHABIIMBaTh HMCKOMOC M JIlaHHOC, (POpPMUPOBATh
TUTIOTE3Y, ApTYMCHTUPOBATH CBOIO MO3UIIHIO, MHCHHUC;

MPOBOJUTH 1O CAMOCTOSITEILHO COCTABJICHHOMY IUIAHYy HECJIOKHBIN
OKCMEPUMEHT,  HEeOONbIIOE  HCCIEAOBaHWE MO  YCTAHOBJIEHHUIO
OCOOCHHOCTEl MAaTeMaTHYEeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXKy COOOit;

CaMOCTOSITCIIEHO (OPMYTHUPOBATH OOOOIIICHUS W BBIBOJIBI TIO pe3yiIbTaTamM
MIPOBENEHHOTO HAOIOEHUS, WCCIASAOBAHMS, OIEHUBATH JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000IEHNH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXKe BBIIBUTATH
TIPEIITIONIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmanmeii:

BBISIBJISITh  HEJOCTATOYHOCTb M M30BITOYHOCTH HWH(OpMALUH, JAHHBIX,
HEOOXOIUMBIX JIJIsl peLICHHs 3a1a4H;

BbIOHpaTh, aHAJIN3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHOOPMAITUIO PA3IUYHBIX BUIOB U GOPM MPE/ICTABICHHUS,

BBIOMpaTh (QopMy MpeACTaBiI€HUS HWHQOpPMALKMKA M WILTIOCTPUPOBATH
peliaemMble 3aJadyd  CX€MaMM, JuarpaMMaMM, WHOM Trpaukod U HX
KOMOMHALUSAMH;

OLICHHBATh HAAEKHOCTh HMH(OPMALUK 110 KPUTEPUSM, IIPEIIIOKEHHBIM
YUHUTENEM MU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuUKaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA:

BOCOPUHUMAThL M (QOPMYNIHPOBaTH CYXKIEHUA B COOTBETCTBHUU C
YCIOBHUSMH U LENSIMH OOIISHHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3pPEHUs] B YCTHBIX U IHUCBMEHHBIX TEKCTaX, NAaBaTh IOSICHEHUs II0



XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh I10Jy4YEHHBII pPE3yJIbTaT;

B X0J1¢ 0OCY’KJICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
poOIeMBI, penIaeMon 3aJauu, BEICKA3bIBaTh UEH, HALICIICHHbIE HA TIOUCK
pEelIeHus, COIOCTaBISATH CBOW CYXKJIEHUA C CYXICHHMSIMH JIPYTHX
YYaCTHUKOB Auanora, oOHapyXUBaTh pas3jindle U CXOACTBO MO3MIIMI, B
KOppeKTHOH (popme PpopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEICTAaBIATh  PE3yJbTAaThl  pPCIICHHS  3aJaud,  DKCICPUMCHTA,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTb  (opmar
BBICTYIUICHHUA C YUETOM 3a/1a4 MPE3eHTALMN U OCOOECHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCHOOJNb30BaTh  MpPEUMYyIlecTBA  KOMaHIHOH U
WHANBUIYAIbHON pabOThl NpU pEIICHHH Y4YEOHBIX MAaTeMaTUYECKUX
3a/1ay;

IPUHUMATh LEIb COBMECTHOM NE€ATEIBbHOCTH, IJIAHUPOBATh OPraHU3alHIo
COBMECTHOM pPalOThI, pacmpeneisaTh BUAbI padOT, JOTOBapHUBATHCS,
00CYXKJIaTh IIPOLICCC M PE3yiIbTaT paboThl, 00001IaTh MHCHHS HECKOIBKHX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBeIX (opmax paboTsl (00OCYXaeHHs, OOMEH
MHEHHUSMM, MO3TOBBIE IITYPMbl W JAPYTHE), BBIIOJHATH CBOK 4YacThb
paboThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl,
OLICHHBATh KAa4YE€CTBO CBOEI'O BKJIAJ@ B OOIIMI IPOJYKT 110 KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.

PeryjsitTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH, aJITOPUTM pelleHHsl 3a1auu (MJIu ero
4acTh), BEIOMPATh CIOCOO pEHICHHS C y4ETOM HMEIOIMIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaHThl pELIEHUI C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTpOJ'IL, IMOIMOHAJIBHBINA HHTEJLJIEKT:

BJIAZCTh CIIOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Ipolecca U
pe3yybTaTa pelicHUus MaTeMaTUHYECKOMN 3a/1a4H;

NPEABUAETE TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PEIICHUU
3aa4¥, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSTENHCTB, HAACHHBIX OMNOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3YJIbTaTa HEATEIbHOCTU IIOCTABICHHOW LIEn
U YCIIOBUSIM, OOBSCHSITh PUUUHBI JOCTWKEHUS WM HEJIOCTHXKEHUS 11€JI1,
HaxXOJWUTh OIIHUOKY, IaBaTh OILIEHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 KJjacce OOy4arOUUHCSA TMONMYYUT CIEAYIONMIUE



IIPEIMETHBIE PE3YJIBTATHIL:

Yucjia 1 BBIYUCTICHUS

BrinonHATh, coyeTas YCTHbIE M IUCBMEHHBIE NPUEMBI, apUPMETHUYECKUE
JEUCTBUA C pallMOHAIbHBIMU YUCIIAMH.

HaxoauTe 3Ha4yeHMs] 4YMCIOBBIX BBIPAKEHUN, MPUMEHITh Pa3HOOOpa3HbIe
CIOCO0bI U IPUEMBI BBIYUCIICHUSI 3HAYCHUI JPOOHBIX BBIPAXKECHHI, COIEPKAIINX
OOBIKHOBECHHBIC U JICCSITUYHBIC JIPOOH.

[lepexoauTe OT OAHOW (POPMBI 3amUCH YMCes K Apyroil (mpeoOpa3oBbIBAThH
JECSITUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTH B 0€CKOHEUHYIO JECATHIHYIO APOOB).

CpaBHUBATE U YIIOPSAJOYNBATE PALIMOHAIBHBIE YUCIIA.

OKpyrnsaTh yucia.

BBINONHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BIYUMCICHUH, OLIEHKY 3HAYEHUI
YUCJIOBBIX BBIPAXEHUI. BBINOAHATH AEHCTBUS CO CTENEHSIMM C HATypaJbHBIMU
II0Ka3aTeIIMH.

[IpuMeHATh  NpU3HAKKM  JCIUMOCTH,  PA3NOKCHUEC HA  MHOXKHUTEIU
HaATypaJgbHBIX YHUCEIL.

Pemate NpakTUKO-OPHEHTHPOBAHHBIE 3aJ1a4M, CBS3aHHBIE C OTHOLIEHUEM
BEJIUYUH, MPONOPLUMOHAIBHOCTBIO BEIMYMH, NPOLIEHTAMM, WHTEPIPETHUPOBATH
pe3yJibTaThl PeUICHUs 3aJ1a4 ¢ y4€TOM OIpaHHMYEHUN, CBS3aHHBIX CO CBOMCTBaAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvecKkue BoIPAKCHUA

Hcnonp3oBath anreOpanyeckyio TEPMHUHOIOTHIO W CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuasa.

Haxoaute 3HadueHHWs OYKBEHHBIX BBIPRKCHHH IPH 3aJaHHBIX 3HAYCHUAX
NIEPEMEHHBIX.

BoimonHATe  mpeoOpa3zoBaHMs — LEJOTO  BBIPAKEHHS B MHOTOWIEH
IIPUBEIEHUEM MOJOOHBIX CIaraéMbIX, PACKPHITUEM CKOOOK.

BbII0JIHATE yMHOXEHHE OJIHOYIEHAa HAa MHOI'OWIEH M MHOI'OWICHA Ha
MHOTOWICH, TPUMCHSATH (POPMYITBI KBaJ[paTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IOKEHUE MHOTOWIEHOB HA MHOKUTEIU C IMOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXMWTENSA, TPYNIUPOBKU  CIAraeMblX,
IpUMeHEeHus1 (POPMYII COKPALLEHHOTO YMHOXKEHUS.

[IpumensiTh 1peoOpa3oBaHUs MHOIOWICHOB U1l PELLCHUS PA3IMYHBIX 33124
U3 MaTEMATHKH, CMEXKHBIX TIPEJIMETOB, U3 PEATTBHON MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHENW C HATYpPaJbHBIMU ITOKA3aTEISAMU JUIS
peoOpa3oBaHUs BEIPAKCHUH.

YpaBHCHUSA U HCPABCHCTBA

Pemarp nuHElHBIE ypaBHEHHUS C OJHON IEPEMEHHOW, NMPHUMEHSAS IIpaBUIIa



1epexoza OT HCXOJIHOI'0 YPABHEHMsI K paBHOCWIBHOMY emy. IIpoBepsts, siBisercs
JIM YACTIO KOPHEM YpaBHECHHUSI.

[IpumensTh rpaduueckre METOIbI IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupate npuMepbl Map 4YWCEN, SBISIONIUXCS PEHICHHUEM JHUHEWHOTO
YPaBHEHUS C JIByMsl IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU TpaduK JMHEHHOTO YPABHCHHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSCh TIpaUKOM, MNPUBOAUTL MPUMEPHI PEUICHUS
YPaBHEHUS.

Pemiars cuctembl AByX JTMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU, B TOM
Yncie rpapuIecKu.

CocTaBnsAiTh M pelaTh JHHEHMHOE YPAaBHEHHE WIM CUCTEMY JHMHEHHBIX
YPaBHEHUN 1O YCIOBHUIO 3aJaud, WHTEPOPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4d MOJYyUYECHHbBIN pe3yJibTart.

DOyHKUMHA

N300paxarh Ha KOOPAMHATHOMW MPSIMON TOUYKH, COOTBETCTBYIONINE 3a1aHHBIM
KOOpJMHATAM, Jy4YH, OTPE3KH, HUHTEPBAJIBI, 3AMUCHIBATh YACIOBBIE MPOMEKYTKH HA
anreOpanyecKoMm si3bIKE.

OtMeuaTrh B KOOPJAWHATHOM IUIOCKOCTH TOYKH MO 33JIaHHBIM KOOpJMHATAM,
cTpouTh rpaduku TMHEHHBIX QyHKIHI. CTpouTh rpaduk QyHKINHN y = |X|.

OnuceBaTh € MOMOIIBIO (YHKIIMM H3BECTHBIC 3aBUCHMOCTH  MEXKIY
BEJIMUMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSHHE, LI€HA, KOJUYECTBO, CTOUMOCTD,
IIPOU3BOAUTENBHOCTD, BpeMsi, 00bEM PabOTHI.

Haxonuth 3HaueHne PyHKIIUN 110 3HAUCHUIO €€ apryMeHTa.

[lonuMaTs rpaduyeckuil croco0 MpeACTaBICHUS U aHaIM3a WH(OpMAIIUH,
U3BJIEKATh U MHTEPIIPETUPOBATH HHYOPMALUIO U3 TPaPUKOB peaTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHnmy oOyueHuss B 8 kiacce oOydaromMiiCA TMONYUMT CIEAYIOLIHE
[IPEAMETHBIE PE3YIIBTATHI:

Yucjia 1 BBIYUCTCHUS

Hcnonbs3oBaTh HayalbHbIE MPEACTABICHHUS O MHOXECTBE AEHCTBUTENBHBIX
YUCEJN JUIsl CPABHEHMsI, OKPYTJIEHUS U BBIYUCIECHUM, U300paXkaTh AEHCTBUTENbHbBIE
YyCiia TOYKaMH Ha KOOPAWHATHOM MPSMOM.

[IpuMeHaTh TIOHATHE apuU(METHUCCKOTO KBAAPATHOTO KOPHS, HAXOJUTh
KBa/IpaTHBIE KOPHM, WCIOJb3Ys MPU HEOOXOJUMOCTH KaJIbKYJISATOP, BBINOIHATH
npeoOpa3oBaHUd BBIPAKEHUN, COAEPKALIMX KBAAPATHBIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBath 3amucu OONBIIMX W MANbIX YHCEN C MOMOIIBIO0 JECATUIHBIX
npoOeii u creneHeit uucia 10.



Aare0panvecKue BbIPAKCHUSA

[IpyMeHSTE TIOHATHE CTENECHW C IEJBIM  TOKa3aTeJieM, BBITOJIHATh
npeo0pa3oBaHUs BBIPAKEHUH, COAEPIKALUX CTENEHU C LETbIM 10Ka3aTeIeM.

Brimonuars ToxzaecTBeHHbIE MpeoOpa3oBaHusl PaAlMOHAIBHBIX BBIPAXKEHUN
HAa OCHOBE IPaBUJI ACWCTBUIN HAJ MHOTOUYJICHAMU U anredpandecKuMu ApoosimMu.

PacknazpiBaTh KBaJIpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumMeHsI T TpeoOpa30BaHUs BRIPAKCHUH ISl pEIICHUS pa3TUYHBIX 3aJ1a4 U3
MAaTEMAaTHKH, CMEXHBIX MPEIMETOB, U3 PEATBHOW MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiats nuHeiiHble, KBaJpaTHbIE YPABHEHUS M PallIOHAIbHBbIE YpPaBHEHMUS,
CBOIAIINECS K HUM, CHCTEMBI IByX YPAaBHECHUI C IBYMS IIEPEMECHHBIMU.

[IpoBoauTe mpocTenme UCCICA0BAHUS YPAaBHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM Ipa)UUECKUX MPEICTaBICHUN (YCTaHABIUBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPAaBHEHUW PELICHHMS, €CIM UMEET, TO CKOJIBKO, U
pouce).

[lepexoauTh OT CIIOBECHOM (OPMYJIMPOBKU 3alaud K e anrcOpandeckou
MOJENM C TIOMOLIBIO COCTABJIECHUS YPABHEHUS WM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aa4M NOJYYEHHBIN PE3YIIbTAT.

[IpyMeHsTh CBOWMCTBA YKMCIOBBIX HEPABEHCTB ISl CPAaBHEHHUsI, OLECHKH,
peuiaTh JIMHEMHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHCTEMBbI, JABaTh
rpaUuecKyr0 WJUTIOCTPAIIMI0 MHOKECTBA PCIICHWHA HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUU

[loHuMaTh W KUCMONB30BaTh (PYHKIIMOHAIBHBIE MOHATHS U S3BIK (TEPMHHBI,
CUMBOJIMYCCKUC 00O03HAUCHUS), ONUPEICiIATh 3HAUCHUEC (PYHKIUM MO 3HAUCHUIO
apryMeHTa, ONpeAeNsITh CBOMCTBA QYHKLNHU MO €€ rpauKy.

Ctpouts rpavku 3J€MEHTapHbIX (PYHKIMI BUAA:

y=kix, y=x2,y =x3y =[x,y = X, OIHCHIBATE CBOWCTBA UYHCIOBOIA
byHkimu 1o e€ rpaduxy.

K xonmy oOydeHus B 9 KJjacce oOydaromuiics TMOJXYYUT CICAYIONIUC
IIPEAMETHBIE PE3YIIBTATHI:

Yucia 1 BBIYMC/ICHUSA

CpaBHUBATh U YHOPAIOYMBATH PAllMOHANIBHBIE U UPPALIMOHAJIbHBIE YUCIIA.

Boimonasats  apudMernyeckue JICUCTBUSL €  PAMOHAIBHBIMA — YHCIIAMU,
coyeras YCTHbIE U TIMCBMCHHBIC TPUEMBI, BBIMOJHATH BBIUUCICHUS C
VppalUOHAIBHBIMU YHCIIAMU.

Haxoante 3HaueHUs CTeneHEM C LEAbIMU IOKA3aTeIsIMA U KOpPHEH,
BBIYUCIISATh 3HAUEHUS YUCTOBBIX BBIPAKECHMUII.

OKpyrisiTh  JICMCTBUTEIIbHBIE YMCJIA, BBIIOJIHIATh I[PUKUIKY pe3yJibrara



BBIYMCJICHUN, OLICHKY YHCJIOBBIX BBIPKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare JMHENHBIE W KBaApAaTHBIE YPABHEHUS, YPABHEHMS, CBOIALIMECS K
HUM, IPOCTENIINE APOOHO-PALMOHATILHBIE YPABHEHHUS.

Pemare cucremsl AByX JIMHEMHBIX YPAaBHEHUU C ABYMs NEPEMEHHBIMH M
CHUCTEMBI JBYX YPaBHCHHH, B KOTOPBIX OJTHO YPABHCHHUEC HC SIBIIACTCS JIMHCHHBIM.

Pemate TekcTOBBIC 3aJauM  anrcOpandecKMM CIOCOOOM €  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WM CUCTEMBI IBYX YPABHEHUU C IBYMS IEPEMEHHBIMM.

[IpoBOAUTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM 4YHCIIe C IPUMEHEHHEM rpapuiecKnx NpeacTaBieHuil (yCTaHABIUBATh, HMEET
JU YpaBHCHUC WIM CHCTEMa YpPaBHCHUN PCIICHUSA, €CIM UMECT, TO CKOJIBKO, W
npouee).

Pemate nvHElHBIE HEPAaBEHCTBA, KBAaApPAaTHHIE HEPABEHCTBA, M300pakaThb
pelIeHNe HEPABEHCTB HA YMCJIOBOM IIPSMOM, 3alMCHIBATH PELIEHUE C IOMOLIBIO
CHUMBOJIOB.

Pematb  cHCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHHE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMChIBATh PELIEHUE C IIOMOLILI0O CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PELIEHNN PA3JIMYHbBIX 33/1a4.

DyHKUMHA

Pacnio3HaBaTh (yHKIIMM W3y4CHHBIX BHIOB. [lOKa3pIBaTh CXEMaTHYECKU

pPacnoyIoKEHUE Ha KOOPAMHATHOM IUIOCKOCTH TpapukoB (QyHKUMKA BUaA: ¥ = kx, y
=kx+b y=kix,y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBuCcHMOCTH OT
3HAYE€HUH KO(PPULIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIUH.

Ctpouth U n300paxkaTh CXeMaTHYECKU rpaduKu KBaAPATUYHBIX (PYHKITUH,
OIIMCHIBATh CBOWMCTBA KBAIPATHUHBIX (DYHKIUI 110 UX rpadukam.

Pacnio3HaBaTh KBaJpaTUUHyO QYHKIUIO MO GopMylie, MPUBOJUTH NPUMEPHI
KBaJIpaTUYHBIX (DYHKLIMHA U3 peaTbHOM )KU3HU, PU3HKHU, TEOMETPHH.

YuciioBble MOCAEA0BATEILHOCTH U IPOrPecCHu

Pacno3naBaTh apu(MeTudeckyr0 U TE€OMETPHYECKYH) NPOTPEeCcCHH MpH
Pa3HBIX CII0CO0aX 3aaHus.

BBIMONHATS  BBIYUCIEHUST € HMCHOJAB30BaHMEM (POpMylT n-ro djieHa
apu(pMETUIECKON U Fr€OMETPUUECKON MPOTrPeECCUid, CyMMBI TEPBBIX N YJIEHOB.

N3o00paxaTh uneHbl M[OCIENOBAaTENbHOCTH TOYKAMM Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemrate 3amauu, CBSI3aHHBIE C YKUCIOBBIMH II0CJIENOBATEIBHOCTAMU, B TOM
YHUCIIe 3a/1a4d U3 PeaIbHOM KU3HU (C UCIIONB30BAHUEM KaJIbKYJIATOpa, HU(PPOBBIX
TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoanvecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM undpoBbie
Ne n/m P Kontpoabnsble | IlpakTHueckue (ucpp )
NMPOrpamMmbl Bcero o0pa3oBaTebHbIE
paboTsl padoTsl
pecypesl
| Uucna u BeIYUCIeHUs. PanyioHanbHbIe 25 | bubmuorexa LIOK
qucia https://m.edsoo.ru/7f415b90
) bubnuorexa IJOK
2 AnrebpandecKre BBIpaKeHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bubarorexa 1JOK
3 YPaBHCHILA H HCPABCHCTEA 20 ! https://m.edsoo.ru/7f415690
bubmoTeka IJOK
4 K . D 24 1
OOP/MHATLL M rpaduKH. PyHKIH https://m.edsoo.ru/7f415b90
Bbubmnorexa IIOK
5 [ToBT 000 6 1
OBTOPEHHE I 0DOOIIEHHE https://m.edsoo.ru/7f415690
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KIIACC

KoJinuecrBo yacos DJIEKTPOHHbBIEC
HaumeHoBaHHe pa3ae/ioB M TeM uudpoBbie
Ne n/n P Konrtpoabuble | IlpakTHueckue (nucpp )
IPOrpamMMbl Bcero oGpa3oBaTe/IbHbIC
padoTsl padoTsl
pecypesbl
bubnuotexa LIOK
1 4y LK 15
ucia u Beraucienus. Ksauparusie KopHu https://m.cdsoo.ru/7f41 7af8
) Yucna u BerauciacHus. CTCOCHb ¢ LCIbIM 7 bubmorexa LHJOK
I10Ka3aTelIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIpaKEHHS. s | Bubmuorexa LIOK
KsanpatHsiii TpéxdneHn https://m.edsoo.ru/7f417af8
4 Anre0panuyeckue BHIPaKCHUSL. 15 | Bubnuorexa IIOK
Anre6paudeckas 1pods https://m.edsoo.ru/7f417af8
5 VYpaBHeHUs U HepaBeHCTBa. KBagpaTHble 15 | bubnuorexa IIOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaeHenus n HepaBeHCTBAa. CHCTEMBI 13 Bbubmmorexa LHOK
ypaBHEHUIT https://m.edsoo.ru/7f417af8
bubmoreka IJOK
7 V] . H 12 1
paBHEHUS 1 HepaBeHCTBA. HepaBeHcTBa hitps://m.edsoo.ru/7f417af8
Bubanoreka LHOK
8 () .Oc 5
YHKIUHH. 2ICHOBHKIE OHATHA https://m.edsoo.ru/7f417af8
bubmoreka ITOK
9 D 4 9
YHKUHH. SHCTOBBIE pyHKIH https://m.edsoo.ru/7f417af8
Bubaroreka IIOK
10 I1 000 6 2
OBTOPCHHE H 0bODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 110 1IPOI'PAMME 102 6 0




9 KJIACC

KoJinuecrBo yacos DJIEKTPOHHBIEC
HaumenoBaHue pa3aesioB 1 TeM uudpoBbie
Ne n/n P Kontpoabnbie | IIpakTuuyeckune (auacpp )
IPOIrpamMMbl Bcero o0pa3oBaTesibHbIC
padoTbl padoTbI
pecypcesbl
| Yucna v BelYKCTIeHUs. JeficTBUTEbHEBIE 9 bubnmoreka [JOK
quciIa https://m.edsoo.ru/7f419d08
) VpaBHCHHUS M HCPABCHCTBA. Y PABHCHUS C 14 : bubmorexa [HOK
OJIHOI TepeMeHHO https://m.edsoo.ru/7f419d08
3 YpaBuenus 1 HepaseHcTBa. CHCTEMBI 14 1 bubmurorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubnuotexa [JOK
4 .H 1 1
YpaBueHus u HepaBeHcTBa. HepaBencTsa 6 https://m.cdsoo.rw/ 76419408
Bbutmoreka IIOK
5 () 16 1
YHICIHH https://m.edsoo.ru/7f419d08
Bubnmoreka [JOK
q 1 1
6 MCIIOBBIE MOCNIEI0BATEILHOCTH 5 hitps://m.cdsoo.ru/7E419d08
7 [TosTopenue, 0600IICHIE, CUCTEMATU3AIINS 13 1 Bubmuoreka IIOK
3HaHMH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 1IPOI'PAMME 102 6 0




TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJILHOU MTPOTPAMMBI

7 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsieMble IpeAMeTHbIE Pe3YJIbTATHI 0CBOEHUSI 0CHOBHO#
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus

1

Yucna 1 BLIYUCIIEHUA

1.1

BI)IHOJ'IHSITB, coucTasa YCTHBIC n IMMCBEMCHHEIC HpI/IéMI)I,

apudMeTHUECKUE ACHCTBUS C PALIMOHAIBHBIMU YHCIIAMHU

1.2

Haxomute ~ 3Ha4YeHMA  YUCIOBBIX  BBIPAKEHUI, IIPUMEHATD
pazHooOpa3Hble CrOCOOb! M MPUEMBI BHIUMCICHMS 3HAYEHUN JAPOOHBIX

BLIpa)KeHHfI, CoAepiKallnx OOBIKHOBEHHBIE U AJCCATUYHBIC ,I[pO6I/I

1.3

[lepexomute oT opfHOI (opmbl 3amucu YHcen K  APYro
(mpeobpa3oBbIBaTh  JACCATHYHYIO  JpoObL B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B J€CSATHYHYH0, B YaCTHOCTH, B OECKOHEUHYIO

JICCSITUIHYIO JIPOOD)

1.4

CpaBHI/IBaTb " yHopsaaoinBaTh parfluOHaJILHBIC YNClia

1.5

OxkpyriasTh uncia

1.6

BpInONHATE OPUKHUIKY M OLEHKY PEe3yJbTaTa BbIYUMCICHMUM, OLEHKY
3HAYEHUM YHWCIOBBIX BBIPAKECHUW. BBIMOMHATH  JEUCTBHS  CO

CTCIICHAMMU C HATYpPaJIbHbIMH 1OKAa3aTCIISIMU

1.7

HpHMeHHTB IIpU3HAaKH ACINMOCTH, Pa3jIO’KCHUEC Ha MHOXHUTEIN

HaTypPaJIbHBIX YUCET

1.8

Pemate  OpakTUKO-OPUEHTHPOBAHHBIC  33]a4d,  CBA3aHHBIC C
OTHOLLIEHHEM BEJINYUH, MIPOMOPLUOHAIBHOCTEIO BEIINYNH,
IIPOLICHTAMM, WHTEPIPETUPOBATh pE3yJIbTaTbl pEHICHUs 33J1a4  C
Y4ETOM OTpaHUYEHHUH, CBS3aHHBIX CO CBOMCTBAMH paccMaTpUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHUS

2.1

Hcnonp3oBare anreOpandeckyio TEPMHUHOJOTHIO U  CHMBOJIHKY,




OPUMEHSTH €€ B IPOLIECCE OCBOCHUSI y4eOHOI0 MaTepuana

HaxoquTe 3HaueHuss OyKBEHHBIX BBIPAXKEHHMH IIpM  3aJIaHHBIX

22 3HA4YE€HUSX [IEPEMEHHBIX
53 BemmonuATe npeoOpa3oBaHUs LENOTO BBIPAXKEHHS B MHOTOYIEH
' IPYBEJICHUEM TTOI00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbI110JIHATE yMHOXEHUE OJHOWIEHA Ha MHOI'OWIEH U MHOI'OUYICHA Ha
24 MHOTOWIEH, NPUMEHATh (POpMyJbl KBaapaTa CyMMbl M KBajaparta
paszHoCTH
Ocy1ecTBISTh Pa3ilokeHNE MHOTOWJIEHOB HA MHOKUTEIN C IOMOLIBIO
2.5 BBIHECEHHS 32 CKOOKHM 00I11ero MHOXHUTENs, TPYNIMUPOBKHU ClIaraeMblx,
npruMeHeHHs (OPMYIT COKPAMIEHHOTO YMHOKCHUS
Y [IpuMeHnsaTh MpeoOpa30BaHNs MHOTOUICHOB JJIS PELICHHS pa3luYHbIX
' 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 pealbHON MPAKTUKU
Y Hcnonb3oBaTk CBOMCTBA CTEICHEW C HATypAJIbHBIMU I10KA3aTEISIMU
' Ut IpeoOpa30BaHus BBIpaKeHUI
3 YpaBHEHHS U HEPABEHCTBA
Pemate nuHEHHbIE ypaBHEHHS € OIHOM IIE€PEMEHHOM, NMPHUMEHSA
3.1 IIPaBUJIA 1IEPEX0/Ia OT UCXOJHOI'O0 YpaBHEHUS K PABHOCWIBHOMY €MY.
IIpoBepsATh, ABIAETCS U YACIO KOPHEM YPAaBHEHHUSA
39 [IpumensaTe rpaduueckne MeETOAbI TMPH  PEUIEHWH JIMHEHHBIX
. YPaBHEHUH U UX CHCTEM
13 [ToxOuparb npuMepsl nap Yucell, ABISIOMIMUXCS PELICHUEM JTUHEHHOrO
' YpaBHEHHUS C ABYMsI TEPEMEHHBIMU
Ctpoutb B KOOP/IMHATHOM IUIOCKOCTH IpadyK JIMHEWHOIO YPAaBHEHUS C
3.4 IBYMs TEPEMEHHBIMHU; MOJIB3YACh TPAa(UKOM, NMPUBOIUTH IPUMEPHI
pelIeHNs ypaBHEHUS
38 Pemats cucTemsl IByX JIMHEHUHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU,
' B TOM YHCJIE TpapUUecKu
CocTaBiATh U pelaTh JUHENHOE ypPaBHEHUE WIH CHCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 YCIIOBUIO 3a/1a4, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJla4y¥ IOy 4Y€HHBIN pe3yIbTaT
4 Koopaunate! u rpapuku. OyHkunn
11 N300paxkaTh Ha KOOPIWHATHOW NpPSIMOM TOYKM, COOTBETCTBYIOIUE

3aJaHHbIM KOOpAHWHATaM, Jy4Hd, OTPC3KU, HHTCPBAJIbl, 3allUCbIBATH




YHUCJIOBBIC MPOMCIKKYTKHU Ha anre6pa1/1qec1<0M SA3BIKEC

4.2

OrmeuaTth B KOOpI[HHaTHOfI INIOCKOCTH TOYKH IIO0 3aJlJaHHBIM

KOOpAUHATaM

4.3

Crtpouts rpaduku guHeHHbIX (PpyHKIHH. CTpouTh rpaduk GyHKIUUA Y

= [x]

44

OnwuceiBaTh ¢ MOMOIIBIO (YHKIMH HM3BECTHBIC 3aBUCHUMOCTH MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpEMs], DPACCTOSIHME, LEHY, KOJIUYECTBO,

CTOUMOCTB, IPOU3BOAUTEIEHOCTD, BpeMs, 00bEM paboThI

4.5

Haxoauts 3nauenye GpyHKIUH 110 3HAYCHAIO €€ apryMEHTa

4.6

IMonumars rpaduyeckuii cHoco0 MPEACTABICHUS M aHAIN3a
UHPOpPMAaIMK, W3BICKATh WM WHTCPIPETHUPOBATH WHPOPMANKIO U3

rpauKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
MpoBepsIeMOro
pe3yJabTara

IIpoBepsiembie npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI 0CHOBHOI
00pa3oBaTEJILHOM NIPOTPAMMBI OCHOBHOTO 00111€10 00pa30BaHUs

1

Yucna v BLIYUCIEHUA

1.1

Hcnonw3oBaTh Ha4daJIbHBIC MPCACTABICHU A 0 MHOZKCCTBC
,I[CﬁCTBHTGHLHBIX quces i CpaBHEHHA, OKPYIUVICHUA H BBILII/IC.]'IGHI/II\/'I,
I/I306pa)KaTI> Z[GI\/’ICTBI/ITGJII)HI)IG qucCiia TOYKaMM Ha KOOpﬂI/IHaTHOP’I

MPAMOM

1.2

HpI/IMCHSITB IIOHATHUC apI/ICI)MeTI/ILIeCKOFO KBaJApaTHOI'O KOPHA,
HaXOIWTb KBAaApPAaTHBIC KOpPHH, UCIIOJIB3YyA 1IpU HGO6XOZ[I/IMOCTI/I
KaJIbKYJIATOP, BBIIIOJIHATD npeo6pa3013aHI/m BLIpa)KeHHfI, coacCpKanux

KBaJpaTHbIC KOPHU, HCIIOJIb3Ysl CBOUCTBA KOPHEH

1.3

Hcnonp3oBars, 3ammucd  OONBIINX M MAJNBIX HHCEI C IIOMOIIBIO

NECATUYHBIX po0eit u cTeneHeit uncna 10

AnreOpanuecKre BbIPaKEHUs

2.1

HpI/IMeHSITB HOHATUC CTCICHU C ICJIBIM IIOKa3aTCJICM, BBIIIOJHATDL
Hp606pa3OBaHI/IH BBIpa)KeHHfI, coacpKaliuX CTCIICEHU C LCJIbIM

I10Ka3aTCjIEM

2.2

BBINONHATE  TOXJICCTBCHHBIE — NPEOOpA3OBaHMS  PAMOHAIBHBIX




BBIDOKCHUM HAa OCHOBE MPAaBUI JICUCTBUM HAJ MHOrO4YWICHAMU U

anreOpandecKuMu Apo0saMu

23

PacknagwsiBath KBa,Z[paTHBIfI TpéX‘IJ’IeH Ha MHOXXUTCIIN

24

[IpumenaTe mpeoOpa3oBaHMs BBIPAKEHUN OIS pELIeHHs pa3IHYHbIX

3a1a4 n3 MaTCMaTuKu, CMCKHBIX ITPECAMCTOB, 13 peaJII)HOP’I IIPAKTUKU

YpaBHEHMS 1 HEPABEHCTBA

3.1

Pemwars nMHEHHBIC, KBAApPATHBIE YPABHEHUS M PALUOHAIBHBIC
YPABHEHUs, CBOASIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHHU C AByMs

NCPCMCHHBIMU

3.2

IIpoBoaurs mpocTeilne UCCIENOBAHUS yPABHECHUH M CUCTEM
yYpaBHEHMH, B TOM YHCIE C OPUMEHEHHEM TIpapuuecKux
npeacTaBiaeHui (yCTaHaBIMBaTh, UMEET M YpaBHEHHE WM CHCTEMa

YpaBHEHUH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIpo4ee)

3.3

Ilepexoputs oT  crnoBecHoM  QopMyJMpoBKM  3ajauud kK 8
anreOpandeckol MoJIead ¢ MOMOILBIO COCTABIIEHUS YpPaBHEHUS WU
CHCTCMbI ypaBHeHHfI, HHTCPIPCTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3aJauur HOJ'Iy‘ICHHbeI pe3yiabTar

34

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OLICHKH,
peuarh JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU U MX CHUCTEMBI,
JaBaTh  IpaUueckyl0  WUIFOCTPAlliI0  MHOXECTBA  peIleHui

HCPABCHCTBA, CUCTCMEBI HCPABCHCTB

DyHKIMHU

4.1

[lonumaTe ©W WCHONB30BaTh (QPYHKIUOHAIBHBIC IOHATHS U A3BIK
(TepMHUHBI, cUMBOINYECKHE OOO3HAUYEHMsI), OMpPEACIATh 3HAYCHUE

(GyHKUMH 1O 3HAYCHUIO APTYMEHTA, OIPEICISATh CBOHWCTBA (PYHKLUHU

no e¢ rpaguky

4.2

Ctpouts rpadvku dJ€MEHTApHBIX (QYHKIUMA BU1a:

y=Fk/x y=x2 y=x3 y=|x|, onHcHIBATb CBOMCTBA YHCIOBOH (YHKIUN
1o e€ rpaduky

9 KUIACC

Kon
NpoBepsieMoro

IIpoBepsieMble npeaMeTHbIE Pe3yabTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus




pe3yJbTara

1

Yuciia ¥ BbIUUCIIEHUSA

1.1

CpaBHI/IBaTB U YIHOpsOOYHWBATh PAllMOHAJIBHBIC W HppallOHAJIBHBIC

qucia

1.2

BrInonHATe apupmeTHueckne NEeHCTBUS ¢ palMOHAIbHBIMUA YUCIIAMU,
coueTasl YCTHbIE U MUCBMEHHBIE IIPUEMBI, BEIMOIHATh BBIYUCIEHUSA C

HppaguOHaJIbHbIMHU YU CIAMU

1.3

HaXOI[I/ITB 3HAa4Ye€HHUs CTEIeHEeH ¢ LENbIMU IOKa3aTelIIMU M KOpHCI‘/'I,

BBIUHCIIATH 3HAYCHUA YN CIIOBBIX BBIpa)KCHI/II\/'I

1.4

Oprn’[fITB I[eﬁCTBHTeHBHBIe 4Ynciia, BRIMOJHATE MPUKUJIKY PE3YybTaTa

BBI"II/ICJ'ICHI/II\/'I, OLICHKY YHUCIIOBBIX BLIpa)KeHI/Iﬁ

VpaBHEHUsI 1 HEPABEHCTBA

2.1

Pemware  uHEHHBIE M KBaApaTHBIC YPaBHEHHs, ypPABHCHUA,

CBOJIAIIUECS] K HUM, IPOCTEHIINE TPOOHO-PAIOHAIBHbIE YPABHEHMUSI

2.2

Pemwats cucreMsl AByX JIMHEHHBIX YPABHEHUU C IABYMs [I€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHCHUH, B KOTOPBIX OJJHO YPABHEHME HE ABIIACTCS

JIMHENHBIM

2.3

PemaTs TeKCTOBBIC 3a/auu aNreOpPamdecKUM CIIOCOOOM C TTOMOIIBIO
COCTaBJICHUSl yPaBHEHUSl WJIM CHUCTEMBI JIBYX YPaBHCHMH C JBYMs

NNEPpEMEHHBIMU

24

IIpoBomuTs mpOCTEUIIME MCCIIEIOBAHUS yPAaBHECHUH M CUCTEM
ypaBHEHMH, B TOM UHclIe C TMpPUMEHEHHeM rpapuuecKux
npeacTaBiIeHu (HalpuMep, yCTaHaBIUBAaTh, UMEET JIM YpaBHEHUE WIH

cUCTEeMa YPaBHEHHUH PEIICHM, €CIIH UMEET, TO CKOJIBKO)

2.5

Pemarte nMHENHHBIE  HEPABEHCTBA, KBaJpaTHblE  HEPAaBEHCTBA,
n300pakaTh PELLICHUE HEPABEHCTB HA YMCIIOBOM NpPsIMOH, 3alUChIBATH

PCICHUC C ITIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMbl JTHHEWHBIX HEPABCHCTB, CHCTEMBblI HCPABCHCTB,
BKIIIOYAOMKC KBAApPATHOC HCPABCHCTBO, I/I306pa)KaTB pCIICHNUC
CUCTCMbI HCPABCHCTB HaA YHCI0BOM HpﬂMOﬁ, 3aIIMCBIBATL PCHICHUC C

IIOMOIIbIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPHU PELICHUU PA3JIMYHBIX 3a1a4




DyHKIMK

3.1

PacrioznaBare  (yHKIMEM ~ W3ydeHHBIX ~ BuUOoB.  [lokasmiBarh
CXEMATUYECKU PACIIOJIOKCHUE HA KOOPIUHATHOM IJIOCKOCTH TpaduKoB
¢ynkumit Buna: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUl K07(h(PULHEHTOB, OMUCHIBATH CBONCTBA (hYHKIIHI

3.2

IToka3piBaTh CXEMaTUYECKM PACHOJIOKEHHE HAa  KOOPJAMHATHOU
IUTOCKOCTH TpauKoB (PYHKIMHA BUAAa Y = VX, y = [X| H ONHCHIBaTh

CBOWCTBA (PYyHKLUI

3.3

Ctpouth ¥ H300paKaTh CXEMaTUYECKH TpadUKd KBaIpaTHUHBIX
(GyHKIMH, ONMUChIBaTh CBOMCTBA KBaJIpaTHMYHBIX (YHKUUH MO UX

rpadukam

3.4

PacnioznaBaTh KBagpaTH4HYI0 (YHKUHIO O (dopMmyle, NMPUBOIUTH
OpUMEpbl KBAAPATHYHBIX (YHKUMH M3 PeaibHOU JKU3HH, (PU3UKH,

IE€OMETPUU

ApI/I(l)MeTI/ILIeCKaSI H TCOMCTPHUYCCKAA IPpOTPpCCCUU

4.1

PacrioznaBath aprMeTHYECKYIO0 M TEOMETPUUECKYIO MPOrpeccuu npu

Pa3HbIX crocobdax 3aJaHUsA

4.2

BrIMOTHATE BBIUKCIACHUS C WUCMONB30BAHUEM (OPMYJT A-TO UJICHA
apuMeTHUeCKOil U TeOMETPHUECKON MPOTPECCHil, CyMMbl HEPBBIX N

4JICHOB

4.3

H306pa)KaTb YJICHBI MMOCICAOBATCIIBHOCTH TOYKAaMH Ha KOOpHHHaTHOﬁ

IIJIOCKOCTHU

44

Pemats 3aa4M, CBA3AHHBIC C YMCJIIOBBIMH ITOCIICAOBATCIIBHOCTSAMU, B
TOM YHCIC 3aJa4u U3 peaanoﬁ JKHU3HHU (C HCIIOJBb30BaHHECM

KaJIbKYJIATOPA, LM(PPOBBIX TEXHOIOTHH)




IMPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUA

7 KITACC
Kon ITpoBepsieMblil 2JIeMEHT COJlePKRAHUSA
1 Uucna v BBIMUCIEHUS
Jpobu OOBIKHOBEHHBIE U NECATHUYHBIE, MEPEXO] OT OXHOU (hOpMbI 3amucu
1.1 apobeit x jpyrou. [loHsThe parmuoOHANBHOTO 4YMCIA, 3alllCh, CPaBHEHUE,
YIOPSAIOYMBAHNE PAIMOHAIBHBIX YHACEI
1o ApudmeTnueckre AeUCTBUs ¢ pallMOHAIbHBIMU YnciaamMu. Pelienue 3agad u3
. pearbHON IPAKTUKU HA YacTH, HA APOOH
13 Crenenb ¢ HaTypalbHBIM [OKa3aTeJIEM: OIPEICIICHUE, NPCoOpa3oBaHNC
' BBIPAYKEHUI1 Ha OCHOBE OMPEJIENIeHNS, 3aMUCh OOIBIINX YNCEN
14 IIpolieHTsl, 3amuch OPOIEHTOB B BHUJIE ApoOU M ApoOU B BHUJE MPOIICHTOB.
. Tpu OCHOBHBIE 3aJa4H Ha MPOLEHTHI, PEIICHUE 3aJa4 U3 PEATbHON MPaKTUKU
s IIpuMeHeHHe TpU3HAKOB  AEIUMOCTH, PAa3lOKEHHEe Ha  MHOXHUTEIH
' HaTypaJIbHBIX YACEI
L6 Peanbnpie  3aBucMMoOcTH, B TOM  4HCIIC IpsiMas M oOparHas
. MPOMOPLUUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHus
1 IlepeMeHHBIE, UMCITOBOE 3HAUEHNE BBIPAXKEHUS C MEepeMeHHOM. JlomycTrmele
. 3HAUCHHUS TICPEMEHHBIX
27 IIpencraBneHue 3aBUCUMOCTH MEXKIY BEIMYMHAMU B Buiae (Hopmydbl.
' Brruucnenus no ¢popmynam
53 IIpeoGpa3oBanue  OyKBEHHBIX  BBIP@KEHHMM, TOXKJICCTBEHHO  paBHbIC
' BBIpaKEHUS
2.4 CBolicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIEM
5 Opnounenbl 1 MHOrouwleHsl. CteneHb MHOrowieHa. CioKeHHne, BbIUYMTAHUE,
' YMHOXCHUE MHOTOWJICHOB
Yy @opMyIIbl COKPAIIEHHOTO YMHOXKCHUS: KBaJAPaT CYMMbI M KBaJpaT pa3HOCTHU.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTENN
3 VpaBHeHust
3.1 VYpaBHeHME, KOpPCHb YpaBHEHHWs, TpaBHiIa TPCoOpa3oBaHMs YpPaBHCHUSA,




PAaBHOCHUIILHOCTb YPABHCHM
39 JInueiiHOE ypaBHEHME € OJIHOM NEPEMEHHOW, YHMCIO KOPHEH JIMHEMHOTO
' YPaBHEHHS], PEILIEHUE JINHENHBIX YpaBHEHUI
13 CocTaBneHne ypaBHEHUI IO yCJIOBUIO 3aiayd. PemeHne TeKcTOBBIX 3a7ad ¢
' ITIOMOIIIbIO YPAaBHEHU I
34 Jluneiinoe ypaBHEHUE C JIBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JIMHEMHBIX ypaBHEHUH C JByMs IlepeMEHHbIMHU. Pemenue
3.5 CUCTEM YypaBHEHMI crocoOoM mojcTaHOBKH. [Ipumepsl peleHus: TeKCTOBBIX
3aJa4 C IIOMOIIbIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpaguku. @yHxkuuu
4.1 KoopanHnara Touku Ha IpAMOi
42 YucnoBsle NpOMEXYTKH. PaccTosHuEe Mexay OBYMs TOUKaMH KOOPIUHATHOU
' IIpsAMOM
43 IIpsimoyromnpHas cucrema koopaunar, ocu Ox m Oy. Abcimcca 1 opaAuHATa
' TOYKH Ha KOOPJAUHATHOHN INIOCKOCTH
4 ITpumeps! rpadrkoB, 3aAaHHbIX (opMmynamMu. UTeHue rpapukoB peambHBbIX
. 3aBUCUMOCTEHN
4.5 Iounsarue Gynkuuu. I'papux Gpynkunu. CrorcTBa GyHKLIMIA
4.6 JInneiinas pynkuus, e€ rpaduk. I'paduk pyHkmmm y = [x|
A7 I'papuueckoe pemieHne JIMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YPaBHEHUU
8 KIIACC
Kon IIpoBepsaeMbIi 21eMEHT COACPKAHUSA
| Yucna u BBIYMCICHUS
L1 KBanpatusiii kopeHb M3 uMcna. lloHATne 00 wWppalMOHAIEHOM YHCIIE.
' Jlecatudnble MpUONMKEHUS UPPALIMOHATIBHBIX YU CET
CBoiicTBa apu(METHUECKUX KBaJpaTHBIX KOPHEH U HUX IPUMEHEHHE K
1.2 peoOpa3OBaHUIO YUCIIOBBIX BBIPAKCHUN W BBIYHCICHUSM. J|eHCTBUTEIIHHBIC
qrcia
1.3 CreneHb ¢ LeIbIM NOKa3zaTeaeM U e€ cBoiicTBa. CTaHaapTHas 3alHUCh YHCIIA
2 Anrebpanyeckue BhIPAKESHUA




2.1 KBanpatHsiii TpéxuiieH, pa3nokeHUe KBapaTHOTO TPEXUICHA HA MHOXKUTEIN

2.2 Aunrebpanucckast Jipodb. OCHOBHOE CBOMCTBO ajiredpandeckoit ipodu

2.3 Crnosxenue, BBIYUTAHNUE, YMHOKCHHE, JICTICHUC aJIreOpandecKux JIpooeit

24 Parmonansneie BeIpakeHUS U UX IIpeodpa3oBanne
3 YpaBHEHHS U HEPABEHCTBA

31 KBagparnoe ypaBuenue, ¢opmyna KOpPHEH KBaIpaTHOIO ypPaBHCHHSL.
' Teopema Buera

3.2 Pemienue ypaBHeHMil, CBOAAIIMXCS K JUHEWHBIM U KBA/IPATHBIM

33 [Ipocreiimme ApoOHO-PaIMOHAIBHBIC YPABHCHHS

['paduueckas unTeprnpeTanys ypaBHCHHI C ABYMS EPEMEHHBIMU H CHCTEM
34 JUHEHHBIX YpaBHEHUI ¢ IBYyMs NepeMeHHbIMU. [Ipumepsl penieHus cuctemMm
HEJIMHEWHBIX YPAaBHEHUH C JIByMS IIEPEMEHHBIMU

3.5 Pemenne TekcTOBBIX 33724 alreOpandecKuM crocobom

3.6 YuciioBble HEPABEHCTBA U UX CBOICTBA

3.7 HepaBeHCTBO ¢ 0IHOMN ITEPEMEHHOMI

3.8 PaBHOCUITBHOCTH HEPABEHCTB

3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM EPEMEHHOM

3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
4 OyHKIINKU

11 [Toustue ¢ynkiuu. OOIacTh ONpENENeHUs M MHOXKECTBO 3HAuCHUU
' ¢ynkuuu. CnocoObl 3aaanus QyHKUMN

4.2 I'paduk pynkuun. YreHue cBORCTB GyHKIUH 1O €€ rpapuKy

4.3 [Ipumeps! rpaduKoB (YHKIHH, OTpakKarOIMIUX pealbHble IPOLECCH

44 OyHKIMH, ONHUCBHIBAKOIIME NPSIMYH0O U OOpaTHYI MPOMOPLUOHATBHBIE
' 3aBHCHMOCTH, UX Irpadukn

4.5 Oyuknuun y =x? y = x?

4.6 @ynkuuu y = Llx, y = |x|

4.7 ['paduueckoe pemieHne ypaBHEHUH 1 CUCTEM ypaBHEHUMH

9 KUIACC
Kon ITpoBepsieMblii JJIEMEHT COEPKAHUSA
1 Yucna v BBIYKUCICHUS




1.1

PaHI/IOHaIII)HLIC qucCiia, HUppalMOHAJIBHBIC YHCJIa, KOHCYHBIC U OCCKOHCYHEIC

JACCATUYIHBIC ,I[pO6I/I

MHokecTBO JeiiCTBUTEIBHBIX YHCCII, JEUCTBUTEIbHBIEC YHCTIA KaK OeCKOHEUHbIE

JCCATHYHBIC I[pO6I/I. Bzanmuo OHO3HAYHOC COOTBCTCTBUC MCKJY MHOKCCTBOM

12 JNENCTBUTENBHBIX YHCENl 1 KOOPANMHATHON NpsAMoil. CpaBHEHHE JENCTBUTENBHBIX
yucell
1.3 ApudmeTndeckne JSHCTBUS C ICHCTBUTCIILHBIMU YHCITAMA
W3mepenns, npubimkenns, oueHku. PazMepsl 00BEKTOB OKPYKAIOMIETO MHPA,
L4 JUTUTENIHOCTh MPOLECCOB B OKpyxkaromeMm wmupe. ITpubnmxéHHoe 3HaueHue
. BCJIMYMHBI, TOYHOCTD NpuOmmkenus. Okpyrienue gncelr. [Ipukuaka n omenka
Pe3yNbTaTOB BbIYUCICHUN
2 VYpaBHEHHs 1 HEpAaBEHCTBA
2.1 VpaBHEHH ¢ OHON TEPEMEHHON
2.2 JIuneitnoe ypasuenue. Pemienne ypaBHeHU, CBOAAIIMXCS K JIMHEWHHBIM
23 KBaypaTHoe ypaBHeHue. Peuienne ypaBHeHU, CBOJSIINXCS K KBaJIPaTHBIM
4 bukBanparnoe ypasHenue. llpumepbl pelieHus ypaBHEHUMH TpPETbeW U
. YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOXKUTEIU
2.5 Pemennie tpo6GHO-palioOHaNbHBIX YpaBHEHUH
2.6 Cuctemsl ypaBHEHUNI
2.7 VYpaBHeHHE ¢ ABYMSI IEPEMEHHBIMU U €T0 Tpadpuk
2.8 Peurenne cucrem JIByX JINHEWHBIX YPABHEHHUM C JIByMs IEPEMEHHBIMU
0 Pemrenne cucrem JIByX ypaBHEHMM, OJHO M3 KOTOPBIX JIMHEHHOE, a JAPYyroe —
. BTOPOM CTEIIEHN
2.10 I'paduaeckas naTEpIpETALISA CUCTEMBI YPaBHEHUN ¢ ABYMS MIEPEMEHHBIMHU
2.11 PetireHne TEKCTOBBIX 3a71a4 areOpanyecKUM CrocoOoM
2.12 HucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
2.13 Penrenne mmHENHBIX HEPABEHCTB C OJIHOM IEPEMEHHON
2.14 Peurenne cucreM JIMHEHHBIX HEPABEHCTB C OJIHOM [IEPEMEHHOU
2.15 KBanparusie HepaBeHCTBa
516 I'paduueckass mHTEpHpETANMA HEPABCHCTB M CUCTEM HEPABCHCTB C IBYMS
' TIepeMEHHBIMUI
3 OyHKIAU
3.1 Ksanparnunas ¢ynkius, e€ rpadux u cBoiictBa. [lapaGoma, koopauHATHI




BEPILIKHBI Mapadoibl, OCh CUMMETPUU apadoJIb

3.2 I'paduku pynkumit y=kx, y=kx+b u ux cpoiicrsa

33 I'paduxu Qynknuit y=k/x, y = x* 1 ux cBOWCTBA

34 I'paduxu Qynkmuii , u ux cBoiicTsa
4 YucoBble 110CII€A0BATEINBHOCTH

il Onpexaenenue ¥ cocoObl 3a4aHUsl YUCIOBBIX IOCICA0BATEIbHOCTEH. 3a/laHue
' TIOCJIEZI0BATEIBHOCTH PEKYPPEHTHOM popMysioit u popMyoii n-ro ujaeHa

42 Apudmetnueckast mporpeccuss. Dopmynsl n-ro  uigeHa apupMeETHUECKOU
' IIPOTPECCUN, CYMMBI NIEPBBIX /1 YWIEHOB

A3 I'eomerpuueckasd mnporpeccud. @opMysbl n-r0  WIEHa TI'€OMETPHYECKOU
' 1IPOIPECCUU, CYMMBI IIEPBBIX /1 WIEHOB

44 N3o0paskenue wWieHOB apu(METHUECKOM W TECOMETPUUYCCKOH IPOTPEcCHid
. TOYKaMU Ha KOOPAWHATHOU MIIOCKOCTH. JIMHENHBII U SKCTOHEHIIUATBHBII POCT

4.5 CI10KHbI€ IPOLEHTHI




IPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OGPA30OBATEJIBHOM
IIPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsAEMOro
TpeOoBanus

IIpoBepsiemble TPeOOBAHMA K NPEAMETHBIM Pe3yJIbTATAM
O0CBOCHHS OCHOBHOI 00pa30BaTeIbHON NMPOIrpaMMbl OCHOBHOIO
o0mero oopasopanus Ha ocuose PI'OC

YMeHHe OmepupoBaTh MOHSATUSMHU: MHOXKECTBO, IOJAMHOXECTBO,
omnepanuu HaJ{ MHOXCCTBAMH; YMCHUC OIICPUPOBATH IOHATUIMMU:
rpad, cBA3HBIA Tpad, AepeBo, LMK, MPUMEHSITh UX IpPH PEIIeHUU
3a/]1a4; YMCHHE HCITOJIb30BaTh IPapruCCKOe IPE/ICTABICHUC MHOXKECTB
JUTISL ONTUCaHUS peaibHbIX MPOIECCOB U ABJIEHU, MPU PELIeHNH 3agay

U3 JIPYTUX Y4COHBIX MPEIMETOB

YMeHHe OnepupoBaTh MOHATUSAMM: OIIPENCICHUE, aKCHOMA, TEOpEMa,
JI0OKa3aTelIbCTBO; yYMEHHWE PAclO3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUA, IIPUBOIUTH IIPUMEPBl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHS U OTPULAHUA BBICKa3bIBaHUI

VYMeHMe ornepupoBaTh TOHITHUSMU: HATypaJIbHOE YHUCIIO, TMPOCTOC U
COCTaBHOE 4YMCJO, JEJIMMOCTb HATypPaJIbHbIX YHCEN, IPU3HAKU
JICAIUMOCTH, IICJIOC YHUCIO0, MOJYJb uucia, OOBIKHOBEHHAs ApoOb U
JACCATHYHAS IpOOb, CTAHIAPTHBIA BUJ YMCIIA, PALMOHAIBHOE YHUCIO,
UPpAIMOHATIFHOE YHUCJIO, apU(METUYECKHM KBaJpaTHBIM KOPEHB;
YMEHUC  BBINOJHATH  JCHCTBUS C  YHUCJIAaMHM, CpPaBHUBATb U
YHOOPSIOUMBATh YHWCIA, MPEACTABIATH 4YHCIA Ha KOOPJAMHATHOM
OpsIMOM, OKPYIJIATh YHUCIA; YMCHUE JeJaTh IPUKUIKY U OLCHKY

pe3yibTaTa BBIYUCICHUN

YMeHue onepupoBarh IMOHSATHSIMHU: CTEIIEHb C IEJIBbIM I10Ka3aTelIeM,
apu(MeTHUeCKU KBaJpaTHBI KOpEHb, MHOTOYJIEH, anredOpandeckas
Jpo0b, TOXJECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTElEeHU
OoJbIlle E€IMHULBI; YMEHHUE BBIMOJHATHE PAcYETBl 1O (opMylaM,
peoOpa3oBaHusl [EJbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAXKEHUN U
BBIp@XKEHUII ¢ KOPHSMH, Pa3l0oKEeHHEe MHOroujieHa Ha MHOXXHUTENU, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMyJl Pa3HOCTH KBaJpaToB U

KBaJApaTa CyYMMBbI U Pa3HOCTHU

YMeHue OIICPHUPOBATH ITIOHATUAMHU: YHUCIIOBOC PABECHCTBO, YPABHCHUE C




OJIHOM TIEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABECHCTBO C
IIEPEMEHHON; YMEHHE pelllaTh JUHENHBIE W KBaJpaTHBIE YPAaBHEHUS,
JpOOHO-pallMOHATBHBIC YPABHCHHUS C OJHOW MEPEMCHHOM, CHCTEMBbI
JBYX JINHEHHBIX YpPaBHEHMI, JINHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHblE U  JPOOHO-pallMOHANIbHBIE HEPABEHCTBA C  OJHOU
MEPEMEHHOI, B TOM YHUCJE MPHU PEIIEHNUU 33J1a4 U3 IPYTUX MPEIMETOB
U MPAKTUHECKHX 3a7a4; YMCHUE MCIOJb30BaTh KOOPAUHATHYIO
OpSIMyt0 U KOOPAMHATHYIO THIOCKOCTh JJISl W300paXKeHHsl peleHuit

YPaBHCHUM, HEPABEHCTB U CUCTEM

Ymenue onepupoBath MOHATHIMA: QYHKIUA, Tpaduk GyHKIY, HyIH
byHKIHH, IPOMEXKYTKH 3HAKOMOCTOSHCTBA, MIPOMEXKYTKH
BO3pacTanus, yObIBaHUS, HaWOOJIbIICC W HAMMCHBINCEC 3HAYCHUS
byHKIHH; yMeHue OTIEpUPOBATH HOHSATHSAMHU: npsimast
HPOTIOPIIMOHAIIBHOCTD, JUHEHHAs (PYHKIWS, KBajgpaTudHas (yHKIIHS,
oOpaTHas NPOMOPIHOHATIBHOCT, Mapabona, rumepOona; yMeHHe
cTpouTh rpaduku GyHKINN, UCTIOIH30BATH TPAMUKH JIJIS OLIPE/ICIICHUS
CBOHCTB INPOIIECCOB U 3aBUCHMOCTEH, IS pelieHHs 3aJad U3 APYTHX
y4eOHBIX TPEJAMETOB W PEATLHOM IKHU3HHM, YMCHHC BBIPAXKATDH

(bopMynaMH 3aBUCUMOCTH MEXKIY BEINYHNHAMHA

Ymenue ONEepPUPOBATh HOHATUAMMU: NOCIEeI0BATEIBHOCTD,
apudmMeTHuecKkass M TCOMETpPHYECKass  MPOTPECCHH;  YMCHHE
UCIONb30BaTh CBOIICTBa MOC/IENOBATENbHOCTEH, (HOPMYJBl CyMMBI U
OO0IIero wWieHa MpH PEIIeHUM 33/1ad, B TOM YHUCIC 337ad U3 APYTUX

y4eOHBIX MPEIMETOB U PEAbHOM KU3HU

YMeHue peniate 3aauM pasHbIX THUIMOB (B TOM YHCIE Ha MPOLEHTHI,
JOJAM W YacTH, JABMXKEHHE, padoTy, LEHy TOBAPOB U CTOMMOCTb
MOKYTOK U YCJIyT, HAJIOTH, 3a7a4u U3 00JacTH yNpaBICHUS JINYHBIMU U
CeMEHHbIMU  (MHAHCAMM); YMEHME  COCTABJIATH  BBIPAXKCHHUA,
YPABHEHUS, HEPABEHCTBA M CHCTEMBl MO YCJIOBHUIO  3a/auH,
UCCJIC10BATh NOJIYUYCHHOE PELICHHE M OLICHUBATh MPABAONOA00HOCTD

MOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBaTh NOHATHUAMU: QUTYpa, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOrOyTOJIbHUK, TPEYTOJIbHHUK, PAaBHOOEIPEHHBIH
U PABHOCTOPOHHUM TPEYTOJIbHUKHU, HOPSIMOYTOJNBHBIA TPEYTOJIBHUK,
MennaHa, OUCCEKTpuca M BBICOTA TPEYTOIbHHKA, YETBIPEXYTOJNBHUK,

napajiesiorpaMM, poM0, TIPSMOYTOJBHUK, KBaJIpar, TpalleIws;




OKPY’KHOCTB, KpYT, KaCaTCJibHAasl; 3HAKOMCTBO C MPOCTPAHCTBCHHBIMU
(bHpraMI/I; YMCHHUC pCUIATh 3aJa4u, B TOM YHUCIIC U3 HOBCGHHGBHOP'I
JKM3HW, HAa HaXO0XJCHHUC TCOMCTPUYCCKUX BCJIIMYMH C MNPUMCHCHHUCM

U3yUYEHHBIX CBOUCTB (pUryp U (paKkToOB

10

YMeHue omepupoBaTh IMOHATHSAMH: PABEHCTBO (HTYpP, PaBEHCTBO
TPEYTOJILHUKOB; IapauICIbHOCTh U TEPIEHIANKYJSIPHOCTh MPSIMBIX,
yroal MEXIYy TMNpSMBIMH, TEpNEeHINKYISAp, HAKIOHHAS, MPOEKIN,
nojooue Guryp, o l00HbIC TPEYTOILHUKH, CAMMETPHSL OTHOCHTEIHLHO
TOYKH U TPSMOU; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CHMMETPHIO U
nojobue Guryp, napamicIbHOCTh U IIEPICHUKYIISIPHOCTD MPSIMBIX B

OKpYXaroIleM MUpe

11

VMeHune onepupoBaTb MOHATUAMH: [UIMHA, PACCTOSHHE, YIOIl
(BemMuMHa yTia, CHHYC W KOCHHYC YIJIa TPEYIOJBHMKA), IIJIONIA[(b;
YMEHHE OLEHUBATh pPa3MepPbl NPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHEC NPUMCHATH (OpMyJIBI TIepUMeTpa W  IUIOIAAU
MHOTOYTOJIbHUKOB, [JIMHBI OKPY>KHOCTH U IUIOMIAAu Kpyra, oObema
IPSIMOYTOJIBHOTO IIApAJUIEIICIUIIEIa; YMEHUE IIPUMEHATh IIPU3HAKU
PaBEHCTBA TPEYTONbHUKOB, TEOPEMY O CYMME YTJIOB TPEyTrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETPHUECKME COOTHOWICHHS  JUIS

BBIYHMCIICHHS IJIMH, PACCTOSHUM, IIT0IIaaein

12

YMenue wu300paxaTh TUIOCKHEe (QUTyphl W WX KOMOWHAIINH,
OPOCTPAHCTBEHHBIC (UTYpbl OT PYyKH, C IIOMOLIBIO UYCPTEKHBIX
WHCTPYMEHTOB W AJIEKTPOHHBIX CPEJACTB M0 TEKCTOBOMY WJIU

CHUMBOJIbHOMY OIIMCAHUIO

13

YMeHue ONICpUpoOBaATH IIOHATHAMMU IpAMOYTOJibHasA CcCHuCTCMa
KOOpJIUHAT, KOOPJIMHATEL TOYKH, BCKTOD, CymMmMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YUCIIO, CKATLAPHOC MPOU3BCACHUC BCKTOPOB;
YMCHHUC HUCHOJL30BATL BCKTOPLI M KOOPAWHATHI JJIs1 MIPCACTABIICHUSA
JaHHBIX W PCIICHUA 3a4da4, B TOM HYHCIC H3 OPYIrux yLIe6HBIX

MPEMETOB U PEATBHOM KU3HHU

14

YMenue onepupoBaTh IMOHITHUSIMU: CTOJIOMKOBBIE U KPYIOBBIC
auarpaMmbl,  TaOmUIBl, cpegHee — apudMeTHdeckoe, MeAHaHa,
HanOoJIbIICe M HAaMMEHbIIEEe 3HAYCHWS, pa3Max 4YHUCIOBOTO Habopa;
yMEHHE  U3BIEKaTh, HHTEPOPETHPOBATb W  MPeoOpa3oBBIBATH
uHpOpMAIINIO, TIPEACTABICHHYI0 B TAaOMUIAX W Ha JUarpammax,

OTpaxxariuryro CBOMCTBa H XApPaKTCPUCTHUKN PECAJBbHBIX IIPOOECCOB MU




ﬂBHeHHﬁ; YMCHUC pacrio3HaBaTh U3MCHYUBBIC BCIIMYNHBI B

OKpYXKarolleM MUpe

15

YMeHHe omnepupoBaTh MOHATHAMHU: CIy4YalHBIH ONBIT (CIy4ailHbIHI
JKCIIEPUMEHT), JJIEMEHTapHOE COoObITHE (JIEMEHTAPHBIM  MCXO0J1)
CJIy4alfHOTO OMBITa, CIy4ailHOe cOOBbITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOJUTh BEPOATHOCTH CIIy4alHBIX COOBITMH B OIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHHE pellaTh
3aJaul METOJIOM OPraHU30BaHHOTO IIepedopa M C HCHOIb30BAHHEM
IIPAaBWJIa YMHOJKEHUS; YMEHHUE OLEHMBAThb BEPOSTHOCTH pEaJbHBIX
COOBITHI W SIBJIICHUH, MTOHUMATH POJIb NMPAKTHYCCKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYXKAlOLIEM MHPE U B KU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHI, 3HAKOMCTBO C

3aKOHOM OOJIBIIHMX YHCE U €r0 POJIBIO B MACCOBBLIX ABJICHHAX

16

VMeHue BbIOMpaTh MOAXONAIIWN H3YUYEHHBI METON IS pelleHus
3a/1aud, TPUBOJUTL MPUMEPHI MATEMATHUYECKMX 3aKOHOMEpPHOCTEH B
MIPUPOZIE€ U KU3HU, PaCIO3HABATh MPOSABICHUE 3aKOHOB MaTeMaTUKHU B
UCKYCCTBE, OIIMCHIBATL  OTHCJIBHBIC  BBIJAIOMIUCCS  PE3YJIbTATHI,
MOJIy4YEeHHbIE B XOJI€ Pa3BUTHS MaTeMaTUKU KaK HAyKH, MPHUBOAUTH
IpUMEPHI MATEMATUYECKUX OTKPLITUH M WX aBTOPOB B OTCUCCTBEHHOMN

Y BCEMUPHOI HCTOpUU




INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblil YJIEMEHT COAEePKAHUSA

1 Uucna v BBIYUCICHUS

1.1 Harypanbnsie u nessie uncina. [Ipu3sHaku 1eIMMOCTY LEIBIX YACEIT

12 OOBIKHOBEHHBIE W JECATHYHBIE  JpOOH,  MPOLEHThl, OECKOHEUHBIE
' MICPHOANYECKHEC JPOOH

13 PaunonaneHple uncna. Apudmernyeckue omepaldd ¢ palHoOHAIbHBIMU
' YUCIaMHU

14 JeiicTBuTenpHble 4yucnaa. ApupMeTHYEeCKHe ONepanuil ¢ AeHCTBUTEIbHBIMU
. YUCIIAMU

s [IpuOnu:x€HHbIE BBIUKCICHMS, ITpaBUIa OKPYIJIEHUS, MPUKUAKA U OLEHKA
. pe3yiabTaTa BBIYUCICHUN

2 AnreOpanveckre BRIpOKCHUS

2.1 BykBeHnHbIe BoIpaKCHUS (BBIPAKCHUS C IEPCMCHHBIMHU )

55 Crenenb ¢ wenplM mokaszarteneM. CTEMeHb C pPAlUOHAIBHBIM [OKA3aTENIEM.
' CaoiicTBa cTeneHu

23 MHorouneHsl

2.4 Anrebpanyeckas 1po0b

55 Apudmernaeckuit KOpEHb HATypaJIbHON CTCIICHHU. HevictBus c
' apuQMEeTHIECCKUMU KOPHSIMH HATypaTbHOU CTCTICHH
3 YpaBHEHUs U HEPABEHCTBA

31 Henvle m nppoOHO-palioHanbHble ypaBHeHUs. CHUCTEMBl U COBOKYIHOCTU
. ypaBHEHUH

35 ensle n apoOHO-panMoHanbHBIE HEpaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
. HEPaBEHCTB

33 Perrenmie TeKCTOBLBIX 3a1ad

4 HucInoBbie 1OCIIEI0BATCILHOCTH

4.1 [locnenoBarenpbHOCTH, CHOCOOBI 3aJaHUSI IOCIEOBATENbHOCTEN

4.2 ApudmeTtnueckass M reomeTpudeckass mnporpeccun. dopmyna  CIOXKHBIX




MPOICHTOB

5 DyHKIHAH
OyHKIWA, crnocoObl 3agaHus  ¢yHKinud. I'padpux  yHkuuu. OO6macth
OIpeIeNICHUs] U MHOXKECTBO 3HaueHnuil ¢pyuxkuuu. Hynu gynxuuu. [IpomexyTrku
5.1. 3HaKonocTosHcTBa. lIpomMexyTknm MoHOTOHHOCTH (YHKIMHA. MaKCUMyMBI H
MuHUMYMbl (QyHKuuu. HauOonblliee M HauMeHblllee 3HAUYE€HUME (QYHKIMM Ha
OPOMEKYTKE
6 Koopaunats! Ha IPsIMOM M TUTOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBbI KOOPJAHHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 ux cBOicTBa
7.2 TpeyroapHHUK
7.3 MHOroyrojsHIUKN
7.4 OKpy>KHOCTb U KpYyT
7.5 H3Mepenne reoMeTpu4ecKiuX BEITUIUH
7.6 Bexrops! Ha 1u10CKOCTH
8 BeposTHoCTh 1 cTaTtucTuka
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads
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