MHHHCTEPCTBO ITPOCBEIEHUSA POCCUMCKOM ®EJEPAIINN
MunucrepcTBo oopazoBanusi 1 Hayku Huskeropoackoi odaactu

Anvunucrpanus Ce4eHOBCKOr0 MyYHHUIMNIAJILHOIO paiioHa

MBOY Bboatunckasa OII

PABOYAS IPOTPAMMA
(ID 298556)

yueOHOro Kypca «AJiredpa»

1t 0O0yvarommxcs 7-9 KiaccoB

¢. boarunka 2023



MNOACHUTEJIBHAA 3AIINCKA

Anrebpa sBisercs OJHMM U3 OIIOPHBIX KypCOB OCHOBHOTO OOWIEro
oOpa3oBaHUs: OHa 00ECIIeUnBAET U3yUYEHHUE APYTUX AUCLUUIUINH, KaK €CTECTBEHHO-
HAay4yHOTO, TaK W TyMaHUTapHOIO LMKIOB, €€ OCBOEHHME HEOOXOIUMO JUIs
MPOJOJKEHHS] 00pa30BaHMs U B MMOBCEAHEBHON KU3HU. Pa3BuTne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUNA O TPOUCXOXKICHHH W CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnoco0e OTpakeHUs] MAaTEMAaTUYECKOW HAyKOU SIBIIEHUN U MPOLIECCOB
B NpUpOJE U OOIIECTBE, POJM MATEeMAaTUYECKOTO MOJEIMPOBAHMUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHHUS
Y Ka4eCTB MBIIIJICHUS,, HEOOXOAUMBIX Ul aJaNnTallyd B COBPEMEHHOM LHU(PpPOBOM
obOmectBe. M3yuenue anreOpsl oOecreurMBaeT pa3BUTHE YMEHUS HAOII0aTh,
CpaBHMBATh, HaXOIHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUICHNUS,
CIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JEHCTBUSL M BBIBOJBL,
dhopMynupoBaTh yTBepxKIAeHUSI. OCBOCHHE Kypca anreOpbl 00eCeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS! OOYYaloUUXCsA: OHM MCIOJIBb3YIOT JEAYKTHBHBIE U
WHAYKTHUBHBIC pacCcyXAeHUs, 00001IeHne U KOHKPETH3AINI0, abCTparnpoBaHue u
anajoruto. OOyueHue  anreOpe  mpeArnosiaraeT  3HAYUTEIbHBIM  O00BEM
CaMOCTOSITEJIBHOM  JI€ATEIBHOCTH OOYyYaroluXCcsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3aa4 ABISETCS peaTn3aueil 1eaTeTbHOCTHOTO MPUHIIUIIA 00y YSHHSI.

B crpykType mporpammbl yueOHOTO Kypca «AnreOpa» ii OCHOBHOTO
oOuiero oOpa3oBaHHUs OCHOBHOE MECTO 3aHMMAIOT COJEPKATENbHO-METOANUYECKUE
auHuM: «Yucna U BBIYUCIECHUD», « ANreOpandecKue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnmas u3 3TuX coaepKareabHO-METOIUYECKUX
JIMHUU pa3BUBACTCs HA MPOTSHKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJICUCTBYS C
ApYyrUMH €ro JuHHsAMH. B Xone wu3ydeHuss ydeOHOro Kypca OO0ydarouiuMcs
MPUXOAUTCS JIOTUYECKH PACCy’KJaTh, MCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3n ¢ 3TUM B mporpamMmy ydeOHOro kypca «Amnredpa» BKIIOUEHBI
HEKOTOpBhIE OCHOBBI JIOTWKH, IPEICTaBICHHbIE BO BCEX OCHOBHBIX paslernax
MaTeMaTU4eCcKoro o0pa3oBaHUsI U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOITUMUCS
OCHOB  YHHBEPCAJIBHOIO MareMaTudeckoro si3bika. CoJlepkaTelbHOM |
CTPYKTYpPHOH OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHMM «Yucna W BBIYUCICHUS» CIYKUT OCHOBOW JJis
JAJIbHENUIIEr0 U3yYyeHUs MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOy4aroIUXCs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHMSI MOJIB30BaThCS aJITOPUTMaMHU, a
Tak)Ke MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX TSI TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YKCIE HA YPOBHE OCHOBHOIO 001Iero oOpa3oBaHus
CBSI3aHO C pAlMOHAIBHBIMU M HMPPALMOHATHHBIMU YHCIIaMH, (OPMHUPOBAHHUEM



MPEACTABICHUI O JEUCTBUTEIBHOM YHCIIE. 3aBEPLICHUE OCBOCHMS YHCIOBOMU
JWHUAUA OTHECEHO K CpeTHeMY 00IeMy 00pa30BaHUIO.

CopepxaHue IByX alnre0Opandeckux JUHUN — « AreOpanyeckye BhIpaKeHUs
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (HOPMHPOBAHHUIO Yy OOYyUaOLIUXCS
MaTEMaTHUYECKOIr0 ammapara, HeoOXOIMMOTO JJIs PEIIECHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX MPEIMETOB U MPaKTUKO-OPHEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHHs y4eOHbIM Marepuall TPyHIHUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXXE€HUU. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKH Kak
A3bIKa JUISI TOCTPOEHUS MAaTEMaTUYECKUX MOJENIEH, OMUCAHMS IPOLIECCOB H
ABJIICHUM pealbHOro Mwupa. B 3agaun oOydeHuss anreOpe BXOIAT TaKxKe
JalbHEWIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIHWMOTO, B
YaCTHOCTH, Ui OCBOEHHUS Kypca HH(OPMATHKH, U OBJAJECHUE HaBBIKAMU
JNENYKTUBHBIX paccyxaenuil. [IlpeoOpazoBanue CUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaXEHUsI, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Copnepxanue (yHKIMOHATbHO-TpaUUECKON JIMHNN HALIEJIECHO HA MOJIy4eHHE
oOydJarmuMucs 3HaHUM 0 (PYHKUMAX KaKk BaKHEWIIEH MareMaTHuecKOW MOJeNnu
JUIsL OTIMCAHUsl M UCCIIEIOBaHMS Pa3HOOOpPA3HBIX MPOIECCOB U SBJICHUN B MPUPOJIE
n obmectBe. M3yueHue marepuanga CrnocOoOCTBYET Pa3BUTHUIO Y OOYYarOIIUXCS
YMEHHS UCNOIb30BaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEJCTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIaJI B (QOpMHpOBaHUE
MpEeICTaBICHUI O POJIM MaTEMATUKHU B Pa3BUTHH LIMBUIIU3ALUU U KYJIbTYPHL.

CornacHo ydeOHOMYy IUIaHy B 7-9 Kjaccax H3ydaercss Y4YeOHBIH Kypc
«Anredpa», KOTOpbIA BKJIIOUAET CIEAYIOIIME OCHOBHBIE Pa3JeNibl COJEPIKAHUS:
«Yucna W BBIYUCIEHUS», «AJreOpandeckue BBIPAKEHUS», «YPAaBHEHUS U
HEpaBeHCTBa», « DyHKIIUN.

Ha u3yudenue yuebnoro xypca «Anredpa» orsoaurcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 ygaca B Henmento), B 8 kinacce — 102 gaca (3 yaca B Henenw), B 9
kiacce — 102 gaca (3 gyaca B HeZemI0).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia 1 BBIYUCICHUS

JIlpoOu OOBIKHOBEHHBIC W JCCSITHUYHBIC, MEPEX0]] OT OJHOW (POPMBI 3amucu
npobeit k gapyroi. IloHsTHE palMOHAIBHOTO YHCJA, 3aluCh, CpPaBHEHHE,
VIOPSIIOYMBAHUE  PALMOHANBHBIX 4YHceNl. Apu@MeTHYecKue JIeUCTBUS C
palMOHaAIbHBIMK 4MciaMu. Perienue 3agad u3 pealibHOM MPaKTUKWA HAa 4acTH, Ha
poOu.

CremeHb C HATypaJbHBIM TIOKa3aTeJeM: OIpeIelieHne, NpeoOdpa3oBaHue
BBIPOKEHUI HAa OCHOBE OMpPEEIICHHS, 3alucCh 00IbIIUX unceln. [IporeHTsl, 3anuch
MIPOIICHTOB B BUJE APOoOU W JApoOU B BHUJE MPOIEHTOB. Tpy OCHOBHBIC 3a/1a4d Ha
MPOLICHTHI, PEIIEHUE 3a]1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TpPU3HAKOB  JEJIMMOCTH, pAa3l0kKEHUE Ha  MHOXKHUTEIH
HaTypaJbHbIX YHCEIL

PeanbHble  3aBUCMMOCTHM, B TOM 4ucie 1MpsiMas U oOparHas
MPONOPLUHOHAIBHOCTH.

Auredpanyeckue BbIPpaKeHUs

[IepeMeHHBIE, UNCTOBOE 3HAUEHUE BBIPAXKEHUS C NepeMeHHOU. [JomycTumMslie
3HauYeHUs NepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTY MEXK1y BEIMYMHAMU B BHUJIE
dhopmysl. Beraucienus no gpopmynam. [IpeobpaszoBanrue OYKBEHHBIX BBIpaKEHUMH,
TOXKJICCTBEHHO paBHBIC BBIPAKCHHS, TMpaBWwia NpeoOpa3oBaHUs CYMM H
MIPOU3BEICHUH, TTPaBUIIa PACKPHITUS CKOOOK M MPUBEICHUS TMOJOOHBIX ClIaracMbIX.

CBOIICTBa CTENEHU C HATYyPaAJIbHBIM MIOKA3aTEIEM.

Opnowiensl 1 MHOTOWIeHbl. CteneHb MHOTOWIeHa. ClioeHue, BhIYUTAHUE,
YMHOKEHHE MHOTOWIEHOB. DOpMysbl COKpPAIIEHHOTO YMHOXKEHHUS: KBaJpar
CyMMBbl M KBajpar paszHoctu. Popmyna pa3sHOCTH KBAAparoB. PasznoxeHue
MHOTOWICHOB HA MHO>KUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHUs, MpaBwia NpeoOpa3oBaHUs YpaBHEHWS,
PAaBHOCWJIBHOCTh YPaBHEHU.

JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YMCIO KOPHEHW JIMHEWHOTO
YpaBHEHHMS, PEIICHUE JIMHEWHBIX ypaBHeHUW. (CoOCTaBl€HUE YpPABHEHUH IO
YCJIOBHIO 3a71a4u. Pelienne TEKCTOBBIX 3a/1a4 ¢ MTOMOIIbIO YPABHEHHIA.

JluneitHoe ypaBHEHUE C ABYMS TIEpeMEHHBIMH U ero rpaduk. Cucrtema AByX
JIMHEWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU. PelleHHE CHUCTEM ypaBHEHUU
croco0oOM MOACTaHOBKH. [Ipumepnl pemieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CUCTEM yPaBHEHUM.

DyHKUMHT



KoopauHara Touku Ha npssMou. Yucnosele MpoMexyTKH. PaccTosHue Mexmy
JBYMsI TOUKaMU KOOPJAUHATHOM MPSMOMU.

[TpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. Alcuucca U opAuHaTa
TOYKHU Ha KOOpAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3aaHHBIX GOpMyJIaMu.
Urenue rpadukoB pealbHbIX 3aBUcUMOcTed. Ilonsitue ¢ynkmuu. [paduk
¢bynkuuu. CpoiictBa ¢pyHkuuit. Jluneitnas ¢pynkuus, e€ rpapuk. I'paduk pyHkmu
y = [x|. I'paduueckoe pemieHne JIHMHEHHBIX YpPaBHEHHM M CHCTEM JIMHEWHBIX
YpPaBHEHHU.

8 KUIIACC

Yuciia v BbIYUCTICHUS

KBanparubiii kopeHb u3 uwucia. [loHarue o0 uppalMOHATBLHOM YHCIIE.
JlecsiTuuHble TPUOIIDKEHUST HppallMOHANBHBIX yncen. CBolicTBa apupMeTHIECKIX
KBaJIPAaTHBIX KOPHEN M MX NPUMEHEHHE K MPEOOPAa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYUCJICHUSIM. [[efiCTBUTENbHBIC YHCA.

CreneHb ¢ LEbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alMCh YHCIIA.

AnreGpanueckne BhIpaXeHUSAJNTreOpandecKkue BbIpaKeHUs1

KBagpaTHbiii  TpEXuseH, pa3noKEeHUE KBAAPATHONO TpEXwieHa Ha
MHOKHTEH.

Anreb6panueckas apoOb. OCHOBHOE CBOMCTBO anreOpamdeckoi apoOwu.
CnoxeHue, BBIYMTAHUE, YMHOXKCHHE, [CICHHE anreOpandeckux JIpoOeH.
PannoHanbHbIe BBIpaXXEHUS U UX MPE0Opa3oBaHHUE.

YpaBHEHU ¥ HEPABEHCTBAY PABHEHUA M HEPABEHCTBA

KBagparnoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.
Teopema Buera. Pemienue ypaBHEHNUM, CBOIAIIMXCSA K JIMHEWHBIM U KBaJAPATHBIM.
[Ipocrteiimme 1poOHO-pallMOHATBHBIE YPABHEHUSI.

['padmueckas uHTEpHpeTavsi YpaBHEHUI C IByMs MEPEMEHHBIMH M CHCTEM
JVHEVHBIX YpaBHEHHU C JAByMs IE€pEMEHHbIMU. [IpuMepbl pelieHus CUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMM.

Pemmenne TekCTOBBIX 3a7a4u aareOpanyecKuM CrocoooM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NMEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucreMbl IMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

OyHKkInPyHKIUHA

[lonsitue ¢ynkumu. OOMacTh OMNpeAeNeHus] U MHOXXECTBO 3HAYEHUU
¢byukuu. CriocoObl 3a1aHus PyHKITUH.

I'paduk ¢ynkumu. Yrenue cpoiictB (yHkuuu mo e€ rpaduky. [Ipumeps
rpaduKoB QYHKIIMIA, OTPAKAIOIIUX PEATbHBIE MPOIIECCHI.



OyHKIMHK, ONUCHIBAIOIIKE TMPSIMYI0O M OOpaTHYIO MPOIMOPLHUOHAILHBIE
3aBHCHMOCTH, UX rpaduku. Oyukiun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pElICHUE YPABHEHUW U CUCTEM YPaBHEHUM.

9 KJIACC

Yuciia v BbIYUCTICHUS

PannonanbHble yucna, UppalMOHANBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecSITUYHbIE ApoOU. MHOKECTBO IEHCTBUTENBHBIX YUCEN, AEUCTBUTEIIBHBIE YUCIIA
KaK OECKOHEUYHbIE JECSITHYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOXKECTBOM JIEUCTBUTEIIBHBIX YMCENI U KOOPAUHATHON MPAMOM.

CpaBHEHME JIEHCTBUTENBHBIX 4HCEN, apudMeThyeckue JEHCTBUSA C
JNEUCTBUTEIILHBIMU YU CIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MHUpPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIlleM MHpE.

[TpubnmxkE€HHOE 3HAUYEHUE BEIUYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yuce. [Ipukuaka v oLeHKa pe3yabTaToB BEIYNACICHUN.

YpaBHeHMS U HEPaBeHCTBA

JluneriHOEe ypaBHEeHUE. PelieHrne ypaBHEHU M, CBOAAIIMXCSA K TUHENHBIM.

KBagpatHoe ypaBHeHuE. PemieHne ypaBHEHHM, CBOIAIIMXCSA K KBaAPaTHBIM.
bukBanparnoe ypaBHeHue. IIpumepsl penieHus ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEHN PA3JI0KEHUEM Ha MHOXKUTEIIH.

Pemrenne npoOHO-pallMOHANIBHBIX YpaBHEHWU. PemeHue TEeKCTOBBIX 3aaad
anreOpandyecKuM METOJIOM.

VYpaBHeHHe ¢ AByMs MepeMEHHBIMU U ero rpaduk. Pemienue cuctem IByxX
JIMHEVHBIX YPAaBHEHHUU C IBYMs IIEpEMEHHbIMU. Pemenue cucreM 1ByX ypaBHEHHM,
OJHO W3 KOTOpBIX JHWHEWHOE, a Jpyroe — BTOpoil cremeHu. I['paduueckas
MHTEPIIPETALUSA CUCTEMBI YPABHEHHUM C IBYMS IIEPEMEHHBIMHU.

Pemenue TekcTOBBIX 3a7a4 aareOpanyecKuM CriocoooM.

Uucnosble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOU. PemieHne cucrem
JIUHEHWHBIX HEPABEHCTB C OJHOM mepeMeHHoil. KBaapaTHble HEpaBEHCTBA.
['paduueckass wHTEprpeTanss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagparnunas ¢ysHkuus, €€ rpapuk u cpoiictBa. [lapa®ona, KOOpAMHATEI
BEPILKHBI MTapadoIbl, 0OCb CHMMETPUHU MapaloIbI.

I'padukn byskmmit: y =kx, y =kx + b, y =k/x, y =x3, y =\x, y = |x| , 1 ux
CBOMCTBA.



YucmoBele  IOCEA0BATCILHOCTHUMCIOBBIE  NMOCTEA0BATEILHOCTH M
Mporpeccuu

IlonsTre 4YHCIOBOM TOCJIEAOBATECILHOCTH. 3aJaHHWE IOCJIEIOBATEIbHOCTH
peKyppeHTHOU (GopMyIioi 1 POPMYIIOH 1-TO YiIeHA.

Apudmernueckas U TeoMeTpuueckas mporpeccur. Dopmylibl #-T0 YjieHa
apu(METHIECKON U TeOMETPHUIECKON MPOTPECCUI, CYMMBI MIEPBBIX 71 YWICHOB.

N300paxeHne YieHOB apU(PMETHUECKOH U TEOMETPUYECKOW MpPOTPECCHit
TOYKAMHU Ha KOOPIAMHATHOW MJIOCKOCTH. JIMHEMHBIM M SKCIIOHEHIMAIIBHBIA POCT.
CI105kHBIE TTPOLICHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA [POI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpamMMbl ydyeOHOro Kypca
«Anredpa» XxapaKTepu3yTCs:

1) marpuoTHyecKoe BOCIIMTAHUE:

IPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCUHCKOU
MaTe€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHKEHHUSIM  POCCHUUCKHX
MAaTeMaTUKOB U POCCUNCKON MAaTeMaTUYECKOW IIKOJBI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHHUH B IPYrUX HayKaX W MPUKIATHBIX cepax;

2) rpa:kIaHcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHM !

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN Ipa)KAaHWHA U peau3aliu €ro
mpaB, TMpPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, NMPOLEAYP IPaKIaHCKOro oOliecTsa (Harpumep,
BbIOOPHI, ONPOCHI), TOTOBHOCTHIO K OOCYKICHUIO 3TUYECKUX MPOOJIEM, CBI3aHHbIX
C NIPaKTUYECKHMM NPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPaJIbHO-ITUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCIICHHM NPAKTUYECKUX 3aaad
MaTeMaTU4YeCKOW HaIpaBIE€HHOCTH, OCO3HAHHUEM BA)XHOCTH MAaTE€MAaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUM BCEU KU3HU IS YCIEUIHONW NpodecCHOHaTIbHON
JESITENBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUIYaTbHOW TPACKTOPUH 00pa30BaHMsI U )KU3HEHHBIX IJIAHOB C
YYETOM JTMYHBIX UHTEPECOB U 0OILIECTBEHHBIX OTPEOHOCTEN;

4) acTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K OSMOIIMOHAIBHOMY U  3CTETHYECKOMY BOCHPUSITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWM, pacCyX ACHHUH, YMEHHMIO BHUAETH
MaTeMaTH4YeCcKHe 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'O O3HAHUA:

OpPHEHTALlMEl B JEITEIbHOCTU HA COBPEMEHHYK CHCTEMY HAay4YHBIX
IPENCTaBIEHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, MPUPOIBI U
oOliecTBa, MOHMMAHUEM MATEMaTH4YECKOM HAyKM Kak cQepbl 4YelI0BEYECKOU
NESATENBbHOCTH, 3TAllOB €€ Pa3sBUTUSA U 3HAYUMOCTH IS PA3BUTHS LUBUJIU3ALNH,
OBJIQJICHUEM SI3bIKOM MAaTeMaTHKW U MaTeMaTH4YeCKOW KyJIbTYpPO Kak CpeliCTBOM
IIO3HAHMUSI MHpA, OBJIAJCHHEM MPOCTEHIIMMH HaBbIKAMU HCCIEN0BATEIbCKOM
NS TENbHOCTH;



6) ¢usnueckoe BocnmuTaHue, GopMHpoBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOTO 0JIATOMOTY UM

TOTOBHOCTBIO IPUMEHATH MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO
30pOBbs,  BEIEHUS  370poBOro oOpa3a JKM3HM  (30pOBO€  IIUTaHUE,
cOaaHCUPOBAaHHBIM pPEXUM 3aHATUH M OTIbIXa, peryJspHas (Qu3ndecKas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEeQPIEKCHUU, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYECKOE BOCIIMTAHHE:

OpPUEHTAMEN HAa NPUMEHEHHE MATEMAaTUYECKUX 3HAHUM JJI pEelIeHUs 3a7a4
B OOJACTH COXPaHHOCTH OKPY’)KAIOLIEH Cpelbl, IUIAHUPOBAHUS IIOCTYNKOB H
OLIEHKM HMX BO3MOJKHBIX IIOCJIEACTBUM JUISl OKPY’KAIOLIEH CpeAbl, OCO3ZHAHUEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM U MyTel UX PEIICHNUs;

8) aganTanus K M3MEHAMUMCH YCJIOBHAM COLMAJIBHONW M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JECUCTBUSAM B YCIOBUAX HEOIPEAEIECHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO IESITEINBHOCT, B TOM YHUCIIE
YMEHHUE YUHUTHCS y JPYTHX JIOAei, mpruoOpeTaTb B COBMECTHOW IESTENbHOCTH
HOBBIE 3HaHUS, HABBIKU U KOMIICTCHIIUU U3 OIBbITA IPYIHX;

HEOOXOIUMOCTbIO B (OPMUPOBAHWM HOBBIX 3HAHW, B TOM 4YHCIIE
(dbopMyIHpOBaTh UJEU, IOHATHS, TUIIOTE3BI 00 OOBEKTAX U SIBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUTAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTyallMl0, BOCHPUHUMATb
CTPECCOBYIO CHUTYalMIO0 KakK BbI30B, TPEOYIOMMI KOHTPMEp, KOPPEKTHUPOBATH
IPUHUMAEMBIE pEIICHUs U AEUCTBUs, (HOPMYyJIMPOBATH U OLEHMBATh PUCKU U
MOCIIEJCTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIE yUeOHbIE /1eiiCTBUA

ba3oBble jiornveckue AeiCTBUA:

e BBUIBIATH U XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
00BEKTOB, TOHSTHI, OTHOIICHHA MEXIy MOHATHUAMH, (POPMYyITUPOBATH
OmnpeneneHusT TMOHATHM, yCTaHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccuuKalu, OCHOBaHMUS JJis OOOOIIEHUS W CPaBHEHUS, KPUTEPUHU
MIPOBOIMMOTO aHATU3A;

e BOCIpPUHUMATH, (OPMYJIHPOBATH U  MPEOOPA3OBHIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE W OTPUIIATENbHBIC, €IUHWYHBbIC, YAaCTHBIE W OOIIHeE,
YCIIOBHBIE;



BBISIBJSAITP ~ MAaTeéMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHHUAX W YTBEPXKICHUSX,
npenjgaratb  KpUTEpUM  JJIs  BBIABIEHMS ~ 3aKOHOMEPHOCTEW U
IIPOTUBOPEYN;

JieJ1aTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKITIOUCHHUH, yMO3aKIIOUEHUH 0 aHAJIOTUH;
pa30upaTh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIECHUN (MPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CaMOCTOSITEIIBHO HECIOXHBIE JTOKA3aTEJIbCTBA
MaTeMaTH4ecKuX (PakToB, BBICTpauBaThb apryMEHTALUIO, MPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpaTh crmoco0 pemieHus y4yeOHOM 3afaud (CpaBHMBATH HECKOJBKO
BApUAHTOB pEUICHMs, BbIOMpaTh Hambonee NOAXOAMUNA C Y4ETOM
CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTebLCKHeE JeHCTBUSA:

UCTIOJIb30BaTh BOIMPOCH KaK MCCIEIOBATEIbCKUI WHCTPYMEHT TO3HAHWS,
¢dopMynHupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTUBOpEUUE, MNpodIEMy,
CaMOCTOSITCJIPHO yCTaHABJIMBaTh HCKOMOE U JIaHHOE, (HOpMHUPOBATH
THIIOTE3Y, ApTYMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHUE;

IPOBOAWTH TI0 CaMOCTOSITEIIPHO COCTABICHHOMY IUIaHY HECIOKHBIH
DKCIIEPUMEHT,  HEOOJbIIOE  WCCIEAOBAaHME IO  YCTAaHOBICHHUIO
0coOeHHOCTEHl MaTEeMaTH4YEeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEIFHO (POPMYITHUPOBATH OOOOIICHHS U BBIBOJABI TI0 pe3yIbTaTaM
MPOBEACHHOTO HAOMIONCHUS, WCCICIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIECHMUI;

IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE NPOIECCa, a TAKKE BBIABUIATH
MPEIIOJI0KEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanmueii:

BBISIBIISITH HEJOCTAaTOYHOCTh M HW30BITOYHOCTh HH(POPMAIUH, JAHHBIX,
HEOOXOMMBIX JIJIsl pELIEHUS 3a1a4u;

BbIOMpATh, aHAJIU3UPOBaTh, CHCTEMATH3UPOBATh M HWHTEPHPETUPOBATH
UH(}OPMaLIMIO Pa3INYHbIX BUJOB U (pOPM IIpeACTaBICHUS;

BbIOMpaTh (OpMy NpeIcTaBIeHHUs HMHPOpPMALMM M WUIHOCTPUPOBATH
peliaeMble 3ajaud CXEMaMH, JAuarpaMMaMHd, HHOM Trpaukoil U UxX
KOMOHWHAIIUSIMU,

OLICHMBATh HAJA&KHOCTh HH(DOpPMALMM TO KPUTEPHSIM, MPEATOKECHHBIM
YUHUTENEM WU CPOPMYJIUPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe e CTBUS:



BOCIIpUHUMATh W (GOPMYJIHPOBAaTH CYXJICHHSI B COOTBETCTBHUU C
YCIIOBUSIMHU U TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHS B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO
XO0JIy peIlIeHus 3a/1a4i, KOMMEHTUPOBATh TIOJTYUYCHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOU TEMBI,
npo0JIeMBbl, peliaeMoi 3a/1a4u, BbICKa3bIBaTh UJICH, HAIIEIEHHBIE HA TMOUCK
pEIIeHNs, COMOCTaBIATh CBOU CYXICHHUS C CYXACHUSIMHU JPYTHX
YYaCTHUKOB Juajnora, oOHapy>KUBaTh pa3iMuMe U CXOJACTBO MO3UIUH, B
KOPPEKTHOU (opMe (popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
OPEACTABISATh  PE3yJNbTaThl  pEHIeHWs  3aJladyd,  JIKCIEPUMEHTa,
UCCIIEJIOBaHMs,  IMPOEKTa,  CAMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C yUETOM 3a/1a4 PE3eHTAMU U 0COOCHHOCTEN ayTUTOPUH;
NOHUMATh U HUCHOJNb30BaTh  MpEMMylIecTBA  KOMaHJIHOW U
WHIUBUyATIbHOW pabOThl TPU PEIICHUH YYEOHBIX MaTEeMaTHYCCKUX
3aja4;

MPUHUMATH 1€Th COBMECTHOM NEATEILHOCTH, INIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW paboOThl, pacmpeneisiTh BHUIBI PpadOT, JIOTOBApHUBATHCS,
00CyX/1aTh MPOIECC U Pe3ybTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKHIX
JIIOACH;

y4acTBOBaTh B TIpynmnoBbiX ¢opmax paboTel (0OcykaeHus, oOMeH
MHEHUSIMU, MO3TOBBIC IITYpPMBl W JAPYTHE), BBIIOJHITH CBOI YacCTh
paboThl U KOOPIAUHUPOBATH CBOU JEHCTBUS C IPYTUMHU YiI€HAMU KOMaH/IbI,
OIICHUBATh KayeCTBO CBOEr0 BKJIAJa B OOIIMU MPOAYKT MO KPUTEPHUSIM,
chopMyJIUPOBAaHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHMBepcaJIbHbIe y4eOHbIe e CTBUS
Camoopranusanms:

CaMOCTOSITEJIbBHO COCTaBIATh IUIAH, AITOPUTM PEIICHUs 3aJadd (WM €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs] ¢ YYETOM HUMEIOUIUXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI pelIEHUM ¢ y4€ToM HOBOM MH(pOpMaIum.

CaMOKOHTpO.]IL, IMOIUOHAJILHbIN HHTEJJIEKT:

BIaJIETh CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJISI Ipolecca H
pe3yJibTaTa peLIeHUs. MaTeMaTUYECKOU 3a1a4H;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH
3a1a4d, BHOCUTb KOPPEKTUBBl B JIECATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSTENBCTB, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHHUBATb COOTBETCTBUE PE3yJbTaTa AEATECIBHOCTU IOCTABICHHOW LIEIU
U YCJIOBUSIM, OOBSICHATh IPUUMHBI TOCTHXKEHUS WK HEJOCTUKEHUS LIEIH,
HAXOJUTh OMIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIbTATHBI

K xoHiy oOydenuss B 7 KJacce oOydYarolUUiCs TMOJYYUT CIlEIyIOLIne
MIPEAMETHBIE PE3YIbTATHI:

Yucia v BbIYUCTICHUS

BoimonHATe, couyeTtas yCTHbIE M TNHCbMEHHBbIE MPUEMBI, apupMeETHUECKHE
JEUCTBUS C pallMOHAIbHBIMU YUCIIAMHU.

Haxonuth 3HAaYeHUsI YUCIOBBIX BBIPAKEHHM, NPUMEHSTh pPa3HOOOpa3HbIe
CocoObl U MPUEMBI BBIUMCIICHUS 3HAUYEHUN TPOOHBIX BBIPAXKEHHH, COJEpIKaIUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoauts OoT onHOM (POpMBI 3amucu ducen K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOh).

CpaBHHBATh U YIOPSA0YMBATH PALMOHAIBHBIE YHCIIA.

OxpyrasaTh yucna.

BBINOAHATE NPUKHUIKY U OLIEHKY PE3yJbTaTa BIYMCIEHUH, OLIEHKY 3HaYEHUN
YUCJIOBBIX BBIpAXEHUN. BBIMOMHATH JEHCTBUS CO CTENEHSIMHU C HaTypaJbHbIMU
MOKa3aTesIMU.

[IpuMeHATh  NpPU3HAKK  JCIUMOCTH,  PA3JIOXKEHUE HA  MHOXKHTEIU
HaTypaJIbHbIX YHCEI.

Pemate nmpakTHKO-OPUEHTUPOBAHHBIE 33Jla4M, CBSI3AHHBIE C OTHOILLIECHUEM
BEJIMYUH, MPONOPLUUOHATBHOCTHIO BEIWYMH, MPOLEHTAMH, WHTEPIPETHUPOBATH
pe3yJbTaThl PelIeHUs 33Jad ¢ Y4ETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMMU
paccMaTpUBaEMbIX 0OBEKTOB.

AsreOpanyeckue BbIPaKeHUsI

Hcnonb30Barh anreOpandecKyr0 TEPMHHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUsI yueOHOTO MaTepHala.

Haxoaute 3HaueHHs OYKBEHHBIX BBIPQKEHUN IPU 33JaHHBIX 3HAYEHUAX
MIEPEMEHHBIX.

BoimonHAT,  mpeoOpa3oBaHUs  LIETOTO  BBIPAXKEHHUS B MHOTOWIEH
MPUBEICHUEM MOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINONHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYIEH, MPUMEHATH (GOPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3NIOKEHUE MHOTOWIEHOB HAa MHOXHWTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIINEro MHOXHUTENsS, TPYNIUPOBKU  ClIaraeMbix,
npUMeHeHHs (POpMyIT COKpPaAIIEHHOTO YMHOKEHUS.

[IpuMeHaTh npeoOpa3oBaHUs MHOTOUYJIEHOB IS PEIIEHUs Pa3IMYHbIX 3a7a4
U3 MaTeMaTHKH, CMEXKHBIX [IPEJAMETOB, U3 PEATbHON NPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAJIbHBIMU IOKAa3aTEJSIMU  JUIS
npeoOpa3oBaHusl BhIPAKEHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemrare nuHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, NPUMEHSS IpaBUiIa
Iepexoa OT UCXOTHOTO YPABHEHUS K PaBHOCWIBHOMY eMy. lIpoBepATs, sBiseTcs
JI YHUCJIO KOPHEM YPAaBHEHHS.

[IpumenaTs rpaduyueckre METOAbl IPU PEIICHUH JIMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[TogOupaTe npUMeEpbl Map YHCEN, SBISIIOUIMXCS PEUIEHUEM JIMHEHHOIO
YPaBHEHUS C IByMsI IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TUIOCKOCTH TpaUK JIHUHEHMHOTO ypaBHEHUS C
IBYMsI TI€PEMEHHBIMH, TMOJIb3YSCh TpadUKOM, MNPUBOJIUTH MPHUMEPHl PELICHUS
YpaBHEHUS.

Pemiats cuctemsbl ABYX JTUHEUHBIX YPAaBHEHU C IByMSl IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocTaBisTh M pelaTh JIMHEMHOE YPAaBHEHHWE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUN 10 YCJIOBUIO 3aJayd, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIyYEHHBIN Pe3ysbTarT.

DOyHKUUU

N306paxarh Ha KOOPAUHATHOW NMPAMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJAHMHATaM, JTy4H, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YUCIIOBBIE IPOMEKYTKH Ha
anreOpanvecKoM SI3bIKE.

OTtmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKHM IO 33JaHHBIM KOOpAWHATaM,
CTPOUTH Tpaduku IUHEHHBIX QyHKIMA. CTpouTth rpaduk QPyHKIUU y = [X|.

OnuceiBaTh C MOMONIbIO (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEX]Y
BEJIMYMHAMHU: CKOpPOCTh, BpEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTe 3HaueHne QyHKIIMU MO 3HAYEHHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuii cnoco0 MpeacTaBieHUss U aHau3a MH(OpMaUU,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(MOPMAIUIO U3 TPadUKOB peaTbHBIX MPOILECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenuss B 8 kJjacce oOydarolmuiics MOJYYUT CIlEIyIOLINE
MIPEAMETHBIE PE3YIbTATHI:

Yuciia v BbIYUCTICHUS

Hcnonp30BaTh HadyadbHBIE MPEJICTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
qyceN JJIsl CPAaBHEHHUS, OKPYTJICHUS U BBIYMCICHUM, N300pakaTh AEMCTBUTEIbHBIC
YHCJIa TOYKAMU Ha KOOPJIUHATHOM MPSIMOM.

[TpumensTs mNOHSATHE apU(METHUECKOTO KBAaAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHBIE KOPHH, UCIONb3Ys MPU HEOOXOJIUMOCTH KaTbKYJISATOP, BBIMOJHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COJIEpXKAIllUX KBaJgpaTHble KOPHU, MCIOIb3YS
CBOMCTBA KOPHEHU.



Hcnonb30Barh 3anucy OONBIIMX M MAIbIX YUCET C MOMOIIBIO JECATUYHBIX
npoOeit u crenenei yucna 10.

AsreOpanyeckue BbIPaKeHUsI

[IpyuMeHsITb TOHSTHUE CTENEHW C 1EAbIM IIOKA3aTeleM, BBINOJHSITh
npeoOpa3oBaHusl BRIPAXKEHUHN, COJIEPKAILIMX CTETICHH C LIeJIbIM MOKa3aTeIeM.

BBIMOTHATE TOXKIECTBEHHBIE MPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAKCHUM
Ha OCHOBE NPaBUJI ACHCTBUN HAJ MHOTOUWJICHAMU U anreOpandecKuMu IpoOsiMu.

PacknanpiBaTh KBagpaTHBINA TPEXUIECH HA MHOKUTEIIH.

[TpumeHaTs mpeobpa3oBaHuUs BRIPAKEHUHN JJIsSI PEIICHUS PA3IMYHBIX 33/1a4 U3
MAaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON NPAKTHUKHU.

YpaBHeHMS U HEPaBeHCTBA

Pemiars nuHEHbIE, KBaJApaTHbIE yPaBHEHHS U pallMOHAIbHBIE YpPaBHEHUS,
CBOJSILMECS K HUM, CUCTEMBI IBYX YPABHEHHUH C IBYMS IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEUIINE UCCIEIOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM I'papUUecKuX MpeACTaBIeHUI (yCTaHABIUBATh, UMEET
JI1 yPAaBHEHUE WU CHCTEMA YPABHEHUM PEIICHUS, €CIU UMEET, TO CKOJIbKO, U
rpouee).

[lepexoauTh OT cioBecHOW (OPMYITUPOBKHM 3amadu Kk e€ anreOpandeckoi
MOJENIH C TIOMOIIBIO COCTaBIEHUS YPaBHEHUS WIM CHCTEMBl YPaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4y MTOJIyYEHHBIN PE3ysbTar.

[IprMeHsITh CBOWCTBA YMCJIOBBIX HEPABEHCTB [JIsI CPABHEHUS, OICHKH,
pelmarh JUHEMHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M KX CUCTEMBI, JaBaTh
rpa@uyuecKkyo WJUIIOCTPAIIMI0 MHOKECTBA PEIICHU HEpaBeHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKUMHT

[ToruMaTh U HUCMONB30BaTh (PYHKITMOHAIBHBIC TOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAa4YEHUs), OMpENeNsaTh 3HAUeHUE (PYHKIMU IO 3HAYEHUIO
apryMeHTa, ONpeesTh CBOMCTBA PyHKINH 10 €€ rpaduKy.

Crtpouth rpaduku 1eMeHTapHbIX QYHKIMI BUAA:

y =kix,y =x2,y =x3,y =[x, y = VX, OIHCBIBaTb CBOWCTBA YHCIOBON
byHkmn 1o e€ rpaduky.

K xoniy oOydenumss B 9 KJjacce 0OyYaromuics MONYYUT CIIEIYIONINE
MIPEAMETHBIC PE3YIIbTATHI:

Yuciia v BbIYUCTCHUS

CpaBHUBATH U YNOPSAIOYMBATH PAIMOHATIBHBIE U UPPALMOHATBHBIE YHCIIA.

BoinonHaTh  apudMeTuyeckue JACUCTBUS € palMOHAIBHBIMUA YHUCIIAMHU,
codyeTass YCTHbIE U TUCbMEHHbIE TNPHUEMBI, BBIIOIHATH BBIYUCIEHUS C
MppalUOHATBHBIMH YHACIAMH.



Haxomute 3HaueHuss CTEneHeM C LENbIMA NOKAa3aTeIsIMA MW KOPHEH,
BBIYHCIISITh 3HAYECHUS YUCIIOBBIX BBIPAXKEHUM.

OKpymisiTb [I€UCTBUTEIBHBIE YHCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYHCIIEHUN, OLIEHKY YHCIIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHelHBIE W KBaJpaTHbIE YPABHEHWS, YPABHEHUS, CBOJISIIMECH K
HUM, TIPOCTEUIITNE APOOHO-pAITMOHAIBHBIC YPABHCHMUS.

Pematb cucrteMsl NByX JIMHEHWHBIX YPAaBHEHUW C JABYMs NEPEMEHHBIMH M
CHUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS JTUHEHHBIM.

Pemate TekcTOBBbIE 3aauM ajareOpamyeckuM CHOCOOOM €  IMOMOUIBIO
COCTaBJICHUS YPABHECHUS WJIM CUCTEMBI IByX YPABHEHUH C JBYMS IEPEMEHHBIMMU.

[IpoBOIUTE MPOCTEUIINE UCCIEIOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM I'papUUecKuX MpeACTaBIeHUI (yCTaHABIMBATh, UIMEET
JI1 yPAaBHEHHUE WU CHCTEMA YPABHEHUM PEILICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxarhb
pElIeHNE HEPABEHCTB HA YMCIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemate cucTeMBl JMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOLIME KBAJPATHOE HEPABEHCTBO, HM300paKaTh pEIICEHHE CHCTEMbI
HEPABEHCTB HA YKHCJIIOBOM MPAMOU, 3aIIMCHIBATH PEIICHUE C TIOMOIIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELLICHUN PA3JIMYHbBIX 33]1a4.

DyHKUMHT

Pacmio3naBate (yHKIIMM wu3y4deHHBIX BHAOB. [loKa3pBaTh CXEMaTUYECKH

pacroJiokeHrne Ha KOOPAMHATHOM IIOCKOCTH TpaduKoB GYHKIMA BUaA: ¥ = kx, )
=kx+b y=kixy=ax2 +bx+c y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d(PPHUIIMEHTOB, ONMUCHIBATh CBOWCTBA (DYHKITHH.

Crtpouts U n300paxkaTb CXeMaTHUECKU TpapuKu KBaJAPATUUYHBIX (YHKIHU,
ONMCHIBATh CBOWCTBA KBAaAPaTHUUHBIX (YHKIUHI N0 UX rpadukam.

Pacno3HaBaTh KBaJpaTHuHYyO (QYyHKIUIO 110 (OpMyIie, IPUBOIUTH NPUMEPHI
KBaJIpaTUUHbIX (yHKUUHN U3 pealbHON XKU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe NMOCJIEI0BATEIHLHOCTH M IIPOTPECCHH

PacnioznaBath apuMeTHyeCKyl0 M TEOMETPUUYECKYIO MPOTPECCHM MPHU
pasHBIX COCO0ax 3aJaHUsl.

BbINONHATE  BBIYMCICHUS C€ HWCIOJAb30BaHWEM (GOpPMYIT n-ro wieHa
apuMeTHUuecKoi U reOMEeTPUUECKON MPOTPECCH, CyMMBbI IEPBBIX N UICHOB.

N300paxaTh wiI€Hbl MOCIENOBATEIbHOCTH TOYKAMM Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMHU TIOCIEAOBATEIIBHOCTSIMU, B TOM
YUCJIE 33/1a41 U3 PEATbHON KU3HU (C MCIOIB30BAaHUEM KAJIBKYIATOPA, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosu4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3ieioB U TeM ungpoBbie
Ne n/mm P Konrpoabusie | IlpakTnueckue (tmcbp )
NMporpamMMmsbl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
1 Yucna u BeIUKUCIEHUS. PalinoHanbHbIe )5 ) bub6mmoreka [IOK
qucia https://m.edsoo.ru/7f415690
bubnnotexa IIOK
2 Anre6 27 1
AITCOPAMICCIE BHPDRCHHA https://m.edsoo.ru/7f415690
but6mmorexa [IOK
3 v 20 1
PABHCHITT 1 HEPABEHCTRa https://m.edsoo0.ru/7f415690
bubnnotexa IIOK
4 K . O 24 1
0OpANHATS! U rpadukn. PyHKuHH https://m.edsoo.ru/7f415b90
bubnnotexa IIOK
5 I1 0600 6 1
OBTOPCHHE H ODOBIICHHE https://m.edsoo.ru/7f415690
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3ie/ioB U TeM nupposbIe
Ne i/m P Konrpoabusie | IlpakTnueckue (upp )
NPOorpaMMsl Bcero oOpa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
but6mmorexa [IOK
1 q K 15
ucia u Beiuuciienus. KBagpaTHsle KopHU hitps://m.cdsoo.rw/7f417af8
) Yucna u BerauciaeHusa. CTEIeHb C LEIbIM 7 bubnnotexa IIOK
IoKasarejieM https://m.edsoo.ru/7f417af8
3 AnreOpanueckue BbIpaKEHUSI. 5 ) bu6nuorexa [IOK
KBangpaThsiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BhIPaXKEHUS. 15 1 bubnuoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 ) bubnuorexa HOK
YPaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubnnotexa IIOK
7 v .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa hitps://m.edsoo /741 7af8
but6mmorexa [IOK
o .
8 YHKIH. OCHOBHBIC HIOHATHS > https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
9 o 4 9
yHiuuH. THCIOBbIC GyHIKLAH https://m.edsoo.ru/7f417af8
bubnnotexa IIOK
10 II 6006 6 1
OBTOPEHHE 1 0D0DIIETHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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9 KJTIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3ie/ioB U TeM nudposbie
Ne i/m P Konrpoisbubie | IIpakTHyeckue (uubp )
NPOorpaMMsl Bcero o0pa3oBaTte/ibHbIE
padoThl padoThl
pecypcsl
| Yucna u BeIYUCICHUS. J|eCTBUTEIbHBIC 9 bubnuoreka [IOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHHS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuortexa [JOK
OJIHOU ITEpEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1 bubnmnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bubnnorexa [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 hitps://m.cdsoo.rw/7f419d08
5 Dynxumn 16 1 bu6mmoTexa [IOK
https://m.edsoo.ru/7f419d08
bu6nmunorexa [IOK
6 q 15 1
HCJIOBBIE MOCIIEI0BATEIBHOCTH hitps-//m.cdsoo.rw/7f419d08
. [ToBTOpeHuUe, 00001IEHNEe, CUCTEMATHU3AIIHS 18 1 bubnnorexa [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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