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Jluxocaasas 2023
MOACHUTEJIBHAS 3AIMUCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOJIOJDKEHUS 00pa30BaHUs M B TIOBCETHEBHOM kM3HU. Pa3BuTHe y 00ydaromuxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B TIPHUPOJEC W OOIIECTBE, POJM MATEMAaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHWUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIE U
WHYKTUBHBIE PacCyKJeHusi, 0000IIeHe U KOHKPETU3aINIo, a0CTparupoBaHue U
anajnoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peIIeHHE 3a7a4 SABJISICTCS peaanu3anuei eI TeTbHOCTHOTO MTPUHITUIIA O0YICHHSI.

Pabouas nmporpamma coctaBieHna Ha ocHoBe AOOIT OO0 s oOygarommxcst
c 3I1P.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajis OCHOBHOTO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmun»y. Kaxmas w3 »TUX coaepkarelbHO-METOIMYECKHX
JIMHUYN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYyTUMHU €ro JuHusMU. B Xxonae wu3ydeHuss ydeOHOro kKypca o0Oydaromumcs
MPUXOAUTCS JIOTHYCCKH PACCyKJaTh, MCIIOIB30BATh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B TporpamMmy y4eOHOTO Kypca «AJredpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro o0Opa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaThdeckoro s3bika. Comep)kaTelbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «UuWcia W BBIYHCICHUS CIYXKUT OCHOBOW IS
JTaTbHEHIIETO M3yYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIHUXCS



JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsI IOBCEAHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C pAalMOHAIBHBIMU M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMHUPOBAHUEM
IPEJICTaBICHUH O JAECWCTBUTEIBHOM YHCIE. 3aBEPUICHHUE OCBOECHMSI YHCIIOBOU
JVMHUHA OTHECEHO K CpeiHeMy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aire0panyecKux JIMHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y O0YYAIOIIUXCS
MaTEeMaTUYeCKOro arnmapara, HeOOXOAUMOro Ui pEelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpAXKEHUI. ANreOpa JEMOHCTPUPYET 3HAYEHUE MAaTEMATUKH KaK
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJIEIEH, OINHMCAHUS IPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeOYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
OOy4YaroIIMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUISL OMCAHUS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUNA B MPUPOJIE
u oomectBe. M3ydueHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIN3ALNUU U KYJIbTYpPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax u3ydaercss Yy4eOHbI Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna ¥ BBIYUCIEHUA», «AnreOpanyeckue BbIPAXECHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIUM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIEC U JIECATUYHBIC, TIEPEXO0/1 OT OJIHOM (POpMBI 3amucu ApooOeit
K apyroil. IloHsiTHE palMOHAIBHOTO 4YHUCIA, 3alUCh, CPABHEHUE, YIOPSAOYHMBAHUE
paloHaIbHBIX unced. ApupMeTHUYEeCKHe NEUCTBUS C palMOHATbHBIMU YHCIAMHU.
Pemuienue 3a1a4 u3 peaabHON MPAKTUKUA HA YaCTH, HA JIPOOH.

. [IpornieHTsI, 3anMCh TPOLIEHTOB B BUAE APOOH U APOOH B BUJE MPOLIEHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHUE 3a7a4 U3 PEaIbHON MTPAKTHKHU.

[IprMeHeHnEe TPU3HAKOB JAEIMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIIM HATYPaJIbHBIX
quced.

AJire0OpanvecKue BbIPaKeHUsI

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHWE BBIPAKEHUS C IEpeMEHHOU. JlomycTumble
3Ha4YeHus nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXAY BEIWYMHAMHU B BUJE
¢dopmynbl. Beruucnenuss no dopmynam. IIpeoOpazoBaHrne OYKBEHHBIX BBIPaXECHHI,
TOK/IECTBEHHO pPaBHbIE BBIPAXKEHUS, MPaBHIia MPeoOpa30BaHus CyMM M MPOU3BEICHUN,
IpaBujia pacKpbITUS CKOOOK M MPUBEICHUS MOJOOHBIX CIAaracMbIX.

CreneHp C HaTypaJbHBIM IIOKa3aTeNeM: OINpEelIeHue, MpeoOpa3oBaHUe
BBIPAKEHUI Ha OCHOBE ONPEENICHUs, 3a1IUCh OOJIBIINX YUCEIL.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OnHowiensl u MHOrowieHsl. CreneHb MHoroudjaeHa. ClOKEHHE, BBIYMTAHUE,
YMHOXEHHUE MHOIO4JIeHOB. POpMyJIbl COKPAIEHHOIO YMHOXKEHUSA: KBaIpaT CyMMBbI U
kBazgpar pasHocth. DopMyna pa3HOCTH KBaaparoB. PasiiokeHHe MHOTIOYICHOB Ha
MHOKUTEJIN.

YpaBHeHus

VYpaBHeHue, KOpEHb YpaBHEHHMs, TpaBWia MpeoOpa3oBaHUsA ypaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEUHOTO
YPaBHEHMS, PEIICHHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YPAaBHEHUU IO YCIOBHIO
3a1aun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPABHEHUM.

JIuneliHOe ypaBHEHHE C JBYMs NEpeMEeHHbIMH U ero rpaduk. Cucrema ABYX
JUHEHHBIX YpaBHEHUHN C IBYMs IEPEMEHHBIMH. Perenne cucteM ypaBHEHUN CIIocOOOM
MOACTAaHOBKU. [[puMepsl pelieHns: TEKCTOBBIX 3a/1a4 C TIOMOIIBI0 CUCTEM YPABHEHHUI.

DyHKUNHA

Koopaunara Toukm Ha npsmon. YucinoBble NpOMEKYyTKH. PaccrosHue Mexnay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. Abciucca u opauHaTa TOYKH
Ha KOOpAMHATHOW 1uiockocTu. Ilpumepsl rpadukoB, 3agaHHbIx (Qopmynamu. UTeHue
rpadukoB peanbHbix 3aBucuMocTell. [lonsatue Qynkiuu. I'paduk ¢pynxuuu. CoiicTBa
(GyHKIIHIA.



PeanbHbIe 3aBUCMMOCTH, B TOM YHUCJIE TIpsiMasi 1 0OpaTHAs IPOIIOPIIMOHAIEHOCTH.
[IpsiMast MPOOPITMOHAIEHOCTS, €€ TpaduK.

Jlunetinas ¢pyHkus, e€ rpaduk.

I'paduk pyuxuuun y = |X|.

I'paduueckoe penieHre TMHEMHBIX YPaBHEHUM M CUCTEM JIMHEHWHBIX YPaBHEHUH.

8 KUIACC

Ymncsia v BbIYMCJIEHUS

KBagpatueiii kopenb wu3 uwucna. [loHarue o0 wuppanuoOHAIBHOM YHCIIE.
JlecsiTuuHble MPUOMMKEHUS HppalMOHAIbHBIX uKcell. CBoicTBa apupMETUYECKUX
KBaJIpAaTHBIX KOPHEH U WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U
BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHCIIA.

Crernens ¢ 1eJIbIM MOKa3aTesieM U €€ cBoicTBa. CTaHgapTHAs 3aMUCh YHCIa.

AJire0panvecKue BbIPAKEHUS

KBampaTHblil TpEXUsieH, pa3aoKeHUE KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO alireOpanyeckoi apodu. CroxeHue,
BBIYMTAHUE, YMHOXEHHE, JeJieHHe anreOpaumdeckux apoOei. ParmonanbHbIC
BBIPAXEHUS U X NMPeoOpa3zoBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJapaTHOro ypaBHeHHUs. Teopema
Buera. Pemenue ypaBHeHMM, CBOIAIIMXCSA K JMHEWHBIM M KBajapaTHbIM. [Ipocrelimme
IpOOHO-pallMOHAIbHBIE YPABHEHHUSI.

I'paduueckass uHTEpHpeTaIsi ypaBHEHUW C JABYMS TMEPEMEHHBIMH U CHCTEM
JIMHEMHBIX YpPaBHEHHM C JABYyMsl IiepeMeHHbIMU. lIpumMepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoooM.

UucnoBble HEpPABEHCTBA W UX CBOWMCTBA. HEpaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJJHOM MepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOYyHKIUU

[Tonsitue ¢ynkuuu. O6nacTh ONpeAeNieHUs U MHOKECTBO 3HAUCHU (PYHKIUU.
CnocoObl 3a1anus PyHKIUH.

I'padux bynkumm. Urenne cBoiicTB GpyHkimu 1o e€ rpaduky. [Ipumeps rpadukon
(GYHKIHIA, OTPaXKAIOIMINUX PEATbHBIE TPOIECCHI.

OYHKIMK, OMNHUCHIBAIONIME TPSIMYI0 U OOpaTHYI0  MNPONOPLUOHAIBHBIC
3aBHCHMOCTH, nX rpadukn. Oykimn y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pElLICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciia 1 BEIYUCTICHUSA



PanmonaneHpie 4ncia, WppalnyoHalIbHbIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
AecsITUUHBbIE TpoOH. MHOXKECTBO JEUCTBUTEIBHBIX YMCEN, JEHCTBUTEIbHBIC YHCIIAa KaK
OeCKOHEUHbIE JecATUYHbIE JApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOYXECTBOM JIEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMON.

CpaBHeHHE  JEMCTBUTENBHBIX  YHCEN, apU(pMETHUYECKHE  JEUCTBUA  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpYXalOLIEro MHpA, JUIMTEIBHOCTh IPOIECCOB B
OKpY’KaroIEeM MUPE.

[TpuOnmk€HHOE 3HAYEHHME BEJIWYMHBI, TOYHOCTh MNpuOIMxkeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3ysbTaTOB BEIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneriHOe ypaBHEHME. Pemenne ypaBHeHNM, CBOISIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOIALIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepsl pelieHHs ypaBHEHUM TPETbEM M UYETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWH. PelieHne TEKCTOBBIX 3aja4y
anredpanyeckiuM METOI0M.

VYpaBHeHHe C ABYMs I€peMEHHbIMH M ero rpaduk. Pemenue cucrem aByX
JVHEWHBIX YpaBHEHHMHM C IBYMs IEPEMEHHBIMHU. PelieHue cUcTeM ABYX YpaBHEHUH,
OIHO U3 KOTOpBIX JIMHEWHOe, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aIre0OpanyeckuM crocoooM.

Uucnosble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB € OJHOM niepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHOM. KBanpaTHbie HepaBeHCTBA. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DyHKUUHA

KBagpatuunas ¢yunkmus, e€ rpaduk u cBoiictBa. I[lapaGona, koopauHaThI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHH MAPaA0OJIBI.

Ipadukn bysxmumit: Yy = kx, y = kx + b, y = kiX, y = X3, y = VX, Yy = || u ux
CBOKCTBA.

YucsioBbIC MOCIEI0BATEILHOCTH U NIPOrPeCcCUm

[loHATHE YMCIIOBOM  TMOCIIENOBATENBHOCTH. 3aJaHUWE IOCIENOBATEIBHOCTH
peKyppeHTHOH dhopmyioi u popmysoit N-ro uieHa.

Apudmernueckas u reomerpuyeckas mporpeccuu. Dopmyinsl N-TO  YieHa
apu(PpMETUIECKON ¥ TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4wieHOB apu(PMETHYECKON U reOMETPUUECKON TPOrpeccuii ToukaMmu
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCHOHEHUHUAIBbHBIA pocT. CIioXkKHBIE
IIPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKHUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl ueIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAHHOCTH OKpYXaloUleil cpenapl, IJIaHUPOBAHUS IOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble ornueckue aAeicTBu:

e BEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMaTHUYCCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanyu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHWsSI, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYJIUPOBaTH W  NPEOOpPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



e BBIABJISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH, B3aUMOCBSI3H  H
npoTtuBopeursi B (akTax, MAHHBIX, HAOITIOJEHUSX U YTBEPKICHUSX,
npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e ICJIATh BBIBOABI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3bupaTh 0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKICHUH (MpSMBbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BEIOMpATh c1oco0 perieHus yueOHoil 3a1auu

ba3oBble uccienoBarTelbcKue 1eiiCTBUS:

e HCIIOJIb30BaTh BONPOCHI KaK HCCIEIOBATEIIbCKUM WMHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBAThH CBOIO MO3ULINI0, MHEHHE;

e IPOBOJIUTH IO CAMOCTOATEIBHO COCTABJICHHOMY IUIAHY HECIJIOKHBIN
HKCIEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHHWE IO  YCTaHOBJICHUIO
OCOOCHHOCTEM MaTeMaTUYecKOro OOBEKTa, 3aBUCHUMOCTEHl OOBEKTOB
MEXKTy COOO0M;

e CAMOCTOATEJIBHO (POPMYIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaMm
IPOBEAEHHOTO HAOIOEHUS, UCCIEIOBaHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IMPOIECCa, a TAaKXKE BBIIBUIAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

e BBISIBIIATh  HEJOCTATOYHOCTh W M30BITOYHOCTHh WHGOpMAINK, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BBIOMpaTh (QopMy mpeacTaBieHUs HH(DOpMAUMKM W  WUIIOCTPUPOBATH
pelaemMbpie 3aJadyd  CXeMaMmH, JuarpaMMamH, WHOW TrpaduKol U HX
KOMOMHAIIUSIMHU;

e OIIEHMBATh HAAEKHOCTh HHGOPMAIUU TI0 KPUTEPHUSIM, MPEIIOKESHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

e BOCIIPUHUMATh U (OPMYIHPOBATH CYKJICHHS B COOTBETCTBHH C YCJIOBHUSIMU
U TEeNsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHHs] B YCTHBIX M TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIY
peleHust 3aJ1a4u, KOMMEHTHPOBATH MOJTYUYEHHBINA Pe3yJIbTaT;



e B X0JIe OOCYXKIeHHsI 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEH, HAIlEIEHHBIE HA TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;

e IPE/ICTABIIATH PE3YJIBTATHI PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIEOBaHUS,
IPOEKTa, CAMOCTOATEIBHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM
3aJ1a4 NPE3eHTAaluu U 0COOEHHOCTEN ayJUTOPHH;

e IOHUMATh ¥ UCIOJI30BaTh IPEUMYIIECTBA KOMAHIHON U MHIAUBUIYAJIBHON
paboThI IIPU PEIICHNN YYEOHBIX MATEMAaTUYECKUX 3a/1a4;

e IPUHUMATh LI€JIb COBMECTHOHN NEATEIbHOCTH, IJIAHUPOBATH OPTraHU3ALMIO
COBMECTHOM palOThl, pacupenessiTb BUABI padOT, OrOBAPUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e y4aCTBOBATh B TIPYNNOBBIX (opmax palboTel (00CYyXIeHUd, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPyTU€), BBINOJHATH CBOKO YAacThb
paboThI U KOOPJIMHUPOBATH CBOU JACUCTBUS C APYTMMH WICHAMHU KOMaH/IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusauus:

 CAMOCTOSITENIPHO COCTaBJIATh IUIaH, AJTOPUTM pEIIECHUs 3aJadu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YUYETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH ¢ YYETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIeKT:

e BJIaJIETh CIOCO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI IIpoLiecca U pe3ysbTara
penieHuss MaTeMaTUYECKOH 3a1auH;

e IPEIBUACTH TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE pe3yibTaTa ACSATEIBHOCTH IOCTABICHHON LEIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHSI WU HEIOCTHKEHHUS LEIH,
HAXOJUTh OIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolmMiCs TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:
Yucjia 1 BBIYUCTICHUSA



BremmonusaTe, coderas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apHUPMETHUECKHE
JEUCTBUSA C PAalMOHATIbHBIMU YUCIIAMU.

HaxoauTh 3Ha4eHHS YWCIOBBIX BBIPAKEHUU, MPUMEHSTh Pa3HOOOpa3HbIC
CHO0COObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpKAILUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYID B JI€CATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIIBHBIEC YNCTIA.

OKpyrasaTh yncIIa.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKCHHWU. BBINOIHATE AEUCTBHS CO CTENEHSAMM C HATYpaJIbHBIMU
NIOKAa3aTeJIsIMHU.

[IpuMeHATP  NPU3HAKK  JEJIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLICHUEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEIWYHMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PELICHUA 3aJa4y C y4ETOM OIPAaHMYEHUH, CBA3aHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXMTENIM C ITOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENS, TIPYNIUPOBKU  ClAraeMbiX,
npuMeHeHus1 (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHus BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHON, NPUMEHSs MpaBUIIa
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCUIBHOMY emy. IIpoBepsATs, sBisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI TP PEIICHUN JIMHEWHBIX YPABHEHHUHN U UX
CUCTEM.



[TonOupaTe mnpuMepsl MNap 4YUCEN, SBIIOLNIMXCS PEIIEHHUEM JIMHEHHOrO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIWHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YsSICh TpadUKOM, NPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemate cucteMsl 1ByX JIMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBnsaTh W pemaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YpPaBHEHWII TI0 YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DyHKIUU

N300pakath HA KOOPAMHATHOU MPSMOM TOYKH, COOTBETCTBYIOITUE 33 IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aAIMCBHIBATH YACIOBBIE IPOMEKYTKHU Ha
aJreOpanvdeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnocoO MpeAcTaBiICHUS W aHaiIM3a MHGOpMalUH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIbHBIX
YuCceN JJIsl CpaBHEHUsS, OKPYTJICHHUSI U BBIYUCICHUHN, N300pakaTh I€UCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpuMeHsATh TOHSATHE apU(DMETHYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3YsI MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKECHUM, COJEPXKAIIUX KBAJApPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npobeii u creneHeit uucia 10.

AsredpanyecKue BbIPAKEHUSA

[IpyuMeHATh TOHSTHE CTENEHU C 1EJNbIM IOKa3aTeJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAKEHUH, COAEPIKAIUX CTENEHH C LIEJbIM MOKa3aTesIeM.



BBITIONHATE TOXIECTBEHHBIE MPEoOpa30BaHUs PANMOHATLHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackranpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHMs BEIPAKEHUM JIs pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYyX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBoUTh MpocTeilne UccaeoBaHusl YPaBHEHUN U CUCTEM yYpaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHUui (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexomuTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anreOpanyeckomn
MOJIEId C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pellIaTh JUHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHUCTEMBI, JaBaTh
rpa@uyuecKkyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUHA HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TCPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONPEACNATh 3HaueHHEe (YHKIHUU TIO0 3HAYEHHUIO
apryMeHTa, ONpeAesATh CBOMCTBA (PYHKIIUH TI0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON

dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MIPEIMETHBIE PE3YJIHTATHI:

YucJia 1 BLIYUCIEHUS

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

BeimonHaTte  apudmMeTHdYecKre JSHCTBUS C  paIllMOHAIBHBIMH  YHCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINOJHIATH BBIYHACICHUSA C
HMppalMOHAIBHBIMH YHCJIaMH.

HaxomuTe 3HaueHUs CTENEHEW C LENbIMU I[OKA3aTeIsAMU W KOPHEW,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUH.

OKpyIJISITh AEHCTBUTENIBHBIC YHCIIA.

YpaBHeHus U HEPABEHCTBA

Pemate nuHENHBIE U KBaApaTHBIE ypaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTENIIINE TPOOHO-pallMOHATILHBIE YPaBHEHUS.



Pemate cucremsl IByX JMHEWHBIX YPAaBHEHUU C ABYMS INEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPAaBHEHUS NI CUCTEMBI IBYX YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIAEAOBAHUS YPABHEHUN M CUCTEM yYpAaBHEHMM, B
TOM YHCII€ C TPUMEHEHUEM TrpaUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBaTh, UMEET
JU ypaBHEHUE WM CUCTEMA YPABHEHUM PELICHUs, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTb
pelIeHUE HEPABEHCTB HA YHMCIIOBOM IPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEpPABEHCTB,
BKJIIOYAIOLME KBaJPAaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM IPSIMOM, 3alIMCHIBATh PEILIEHUE C TIOMOLIBI0 CHUMBOJIOB.

DOyHKIUU

Pacnio3naBaTh (yHKUMHM HW3y4eHHBIX BHUIOB. [loKa3bIBaThb CXEMaTHYECKH

pAacIoNoKEeHUEe Ha KOOPIUHATHON IUIOCKOCTH TpadukoB GyHKIMA Buga: Yy = KX, Y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

CrpouTh U HU300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, GU3HKH, TEOMETPUU.

Yucii0BbIe MOCTECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO0 MPOTrPecCHud MpU
pa3HBIX CrocoOax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHS C  HCIOJb30BaHHEM (oOpMya N-rO  4jieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCIEIOBAaTENIbHOCTH TOYKAaMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(GPOBBIX
TEXHOJIOTHUH).



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Anre6pa, 7 xknacc/ bynumosuu E.A., Ky3uenosa JI.B., Munaesa C.C. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenieHne»
» Anrebpa, 8 kiacc/ Jopodees I'.B., CyBoposa C.b., bynumosuu E.A. u
npyrue, Akimoneproe oomectBo «M3natenbctBo «IIpocBemniennes
» Anrebpa, 9 ximacc/ lopodees I'.B., CyBoposa C.b., byaumosud E.A. u

npyrue, AkunonepHoe odmectso «M3narensetBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
IIOYPOYHOE IJIAHUPOBAHHUE YPOKOB aJIreOpsl

MCTOI[I/I'-ICCKI/IG PEKOMEHAAMHN OJIA YUUTCIIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

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

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

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



