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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYUBAET U3yUCHUE IPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOJOJKEHUS 00pa30BaHus U B IOBCEIHEBHOM KU3HU. Pa3BuTue y 00yyaromumxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUW U CYIIHOCTH alreOpanuecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OONIECTBE, POJIM MATEMAaTHYECKOTO MOJEIUPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(POBOM
obOmectBe. M3yuyenue anreOpbl oOeclieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca alredpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalolIUXCA: OHU HCHOJIB3YIOT JEIYKTUBHBIE U
UHAYKTUBHBIE pAacCyXJIeHUs, 00001IEHNEe U KOHKPETHU3alluio, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAmnojaraeT  3HAYUTENBHBI  00BEM
CaMOCTOATENIbHON JESTENIBHOCTH 00YyYarolmuXcsi, MO3TOMY CaMOCTOSATEIbHOE
pelIeHue 3a1a4 ABJIAETCS pealnu3aunen e TeIbHOCTHOIO MPUHIMIA O0yYEeHHS.

B crpykType mnporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucna u BeIUKCIECHUSN», K ANTeOpanyecKue BhIPAKCHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «Dynkium». Kaxnas w3 3TUX coaepKaTeabHO-METOIMYECKHX
JIMHUN pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET NU3YUEHUs Kypca, B3aUMOACHCTBYs C
IpyrMMHM €ro JHHUAMH. B Xoje wu3ydeHuss ydeOHOro Kypca o0Oydarommmcs
IPUXOJIUTCS JOTHYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpammy yueOHOro Kypca «Airedpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBbIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTtuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ausrebpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Copepxanve JuMHUM «YuWclia W BBIYKMCICHUSD) CIY>KAT OCHOBOM IS
JanbHENIIero U3y4eHusi MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0Yy4arOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIE. 3aBEpUIEHWE OCBOCHHUSI YMCIOBOM
JVMHUHA OTHECEHO K cpeHeMy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANreOpandecKue BhIPaKESHU D
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOyYarOIIUXCS



MaTEMaTUYEeCKOro arrmapara, HeoOXOAMMOTro MJii pelIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 00111ero o0pa3oBaHusl y4eOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTeMaTHYECKUX MOJIeJeH, ONMUCAHUS TMPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOydeHus aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJiI OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaenuid. [Ipeodpa3oBaHue CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MaTEMaTUHYECKOMY TBOPYECTBY.

Conepxanne QyHKIMOHATBHO-TPA(UUIECKON JIMHUU HAIEJICHO HA MOJy4YeHUE
OOyJaroIUMHUCs 3HAHUNA O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUISL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUNA B MPUPOJIE
u oduectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpMKaHUS:
«Yucna u BBIUKCICHUN», «ANTeOpandecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPABEHCTBA», « DYHKIIUN.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 gaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelto).

Tak ’xe mporpamMma Mo ajredpe BKIOYaeT B ceOs TeMbl MO (PMHAHCOBOM
rpamotHocTH (nanee ®I' — ¢duHaHCOBasS rPaMOTHOCTH) U AHTUKOPPYIIIMOHHOMY
oOpazoBanuo (nanee AO — aHTUKOPPYILIMOHHOE 00Pa30BaHMUE).

duHaHCOBAs TPAMOTHOCTb:

Kanacc 7 8 9

KO0JI-BO YaCOB, BKJIIOYEHHBIX B pa004yI0 NPOrpamMmy 2 2 2
1o MaTeMaTuKe

AHTUKOPPYNIHOHHOE 00pa30BaHue:

Kunacc 7 8 9

KOJI-BO YaCOB, BKJIIOYEHHbIX B pa004yI0 NIPOrpaMmmy 2 0 2
10 MaTeMaTuKe

[Ipu cocrtaBiaeHun pabouedl mnporpamMmbl  yuuTbiBaetca I[Iporpamma
Bocniutanuss MBOY COILINe§ c. JIeBokyMKa.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jlpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMmbl 3ammcu
npobeit k gpyroil. IloHsTHe palMOHAIBLHOIO 4YHCA, 3aluCh, CpPaBHEHUE,
yHOOpPSAJOYMBAHUE pALMOHANBHBIX 4ucCeld. ApU(PMETHYECKHE JIEUCTBUS C
palMoOHANIBHBIMU YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Npeodpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPENENEeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEaIlbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIUMMOCTH, PA3JIO)KEHHME HAa  MHOMXKUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsiMas ©W  oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AnredpanvyecKue BbIPpAKEHUSA

[lepeMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOU. JlomycTrMBIE
3HA4YECHUS NepeMeHHBIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BHJIE
dbopmynsl. Beraucienus no popmynam. [IlpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHowieHsl U MHOTOUWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYMTAaHHUE,
YMHOXXE€HHE MHOTOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXKEHMs: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Pasznoxxenue
MHOI'OYJICHOB Ha MHOKMUTEJIHN.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, IpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBIE€HHWE YPaBHEHHH IO
ycnoButo 3anaun. ®I'y AQPelieHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIbIO0 YPABHEHHM.

JIuneiiHoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JMHEWHBIX yPAaBHEHHM C JByMs NEPEMEHHBIMHU. PemieHue cucrem ypaBHEHUN
criocooom mnoxactaHoBku. DI, AOIIpumMmepsl pelieHHs TEKCTOBBIX 3aJad ¢
IIOMOIIBIO CUCTEM YPABHEHUM.

DyHKUIMHA

Koopaunara Touku Ha npssmMou. UuciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema kKoopauHat, ocu Oxu Oy. AbGcrucca U opAUHATA
TOYKH Ha KOOPJIMHATHOM I10cKOCTH. [Ipumeps! rparkoB, 3aJaHHBIX (GOPMYJIaMHU.




Yrenue rpadukoB peanbHbIX 3aBucumocTeidl. [lonstue ¢ynkunun. I'padux
dbyukiuu. CroiictBa dyukiui. Jlunerinas ¢yukiwus, e€ rpaduk. ['paduk byHKIuN
y = [x|. 'padudeckoe perieHue TUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KVIACC

YucJia 1 BBIYUCIEHUS

KBagparHbeiii kopeHb U3 uncia. [loHsTHE 00 HMppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yucen. CBoWCcTBa apuMEeTHUIECKUX
KBaIPAaTHBIX KOPHEW M MX MPUMEHEHHE K MTPEOOPa30BAHUIO YHCIIOBBIX BBIPAKECHUN
Y BBIYUCIICHUSIM. [[efiCTBUTEIbHBIC YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeaeM U €€ cBoiicTBa. CTaHaapTHas 3alKUCh YKCIIA.

AnredpanvyecKue BbIPpAKEHUSA

KBanparHelii  TpEXWwieH, pa3JIoKCHHE KBAJpPaTHOTO TpEXWICHA Ha
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHHUE alreOpandeckux ApoOeH.
PanmonanpHbIC BRIpKEHHS U UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHHE, (opMysa KOpHEH KBaJIpaTHOIO ypaBHEHHS.
Teopema Buera. Penienue ypaBHEHUM, CBOAAIINXCS K JUHEHHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIBHBIE YPaBHEHHUS.

®dI'Tpadbuueckass HHTEPHOpPETALMS VPaBHEHUN C JBYMS IIEPEMEHHBIMU U

CUCTEM JIMHEWHBIX YPaBHEHWN C JAByMs IepeMeHHbIMU. [Ipumepsl pemenus

CHUCTEM HEJIMHEHUHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.
@I PerieHre TEKCTOBBIX 3aJ1a4 AIreOpandyecKuM CIIoCoO00M.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIUU

[Tonarue @ynkuun. OOIaCTh ONPEACTICHUS W MHOXXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.

I'padux ¢ysxkumn. YUrenne cBoicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMIUX PEATbHBIE TPOIECCHI.

OyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOIMOPIIMOHATLHBIC
3aBHCHMOCTH, uX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa v BLIYUCJICHUSA



PanmonanpHple 4Kcna, UPpallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APoOH. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JECHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIe JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl 0OOBEKTOB OKPYXKAIOIIET0 MHPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KAIOLIEM MHUpE.

[TpubnmxEéHHOE 3HAUECHUE BEIIMYUHBI, TOYHOCTH NMPpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnerinoe ypaBHeHuE. Pelienrne ypaBHEHN M, CBOASAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenne npo6HO-paninoHabHBIX ypaBHeHUNH. AQPerieHrne TeKCTOBBIX 3a1a4
anreOpanvyeckuM METO/I0M.

VYpaBHeHuEe ¢ ABYyMs NEpEMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellIeHne CUCTEM JBYX YPaBHEHUN,
OJJHO M3 KOTOpPBbIX JIMHEHHOe, a Jpyroe — BTopol creneHu. ['padpuyeckas
UHTEpIIpETalHs CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEpeMEeHHOM. Pemenue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBEeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DOyHKUIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabomna, KOOpaAuHATHI
BEPIINHBI 11apabOoJIbl, 0Ch CAMMETPUH MAPAOOJIBI.

I'padukn Gyrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| ,  ux
CBOWCTBA.

Yuc1oBble MOCT€10BATEILHOCTH H MPOTPeccUuu

[ToHsiTHE YHUCTTOBOM TMOCIENOBATEILHOCTH. 3aJaHHE IOCIIEI0BATEILHOCTH
peKyppeHTHOH dhopmMyIoii U HOopMyJIIOi #-TO YIeHA.

Apudmernueckas u reomeTpudeckas nporpeccuu. ®I'OopmMyIibl #-ro YieHa

apruPMETHUYECKON U TEOMETPUYECKON IPOTPECCUI, CYMMBI IMIEPBBIX 71 YIECHOB.

N300paxkeHre 4YJIEHOB apU(PMETUUYECKON U TE€OMETPUYECKON Mporpeccuii
TOYKaMU Ha KOOPAMHATHOW TIIOCKOCTH. DI'JIMHEWHBIM M SKCIOHEHIMAJIbHBIN

pocT.AOCJI0XKHBIE TPOIIEHTHI.




IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TTPOI'PAMMBI
YUYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS IHpOrpaMMbl  ydyeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTUKEHUM B IPYrMX HayKaX U NPUKIAAHBIX chepax;

2) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHOM MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAUBHUAYAIbHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHMH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

OpUEHTaluuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKu Kak cdepbl uenoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTU4YECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (popMHpoBaHHE KYJIBTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IIPUMEHATh MaTEMaTHYECKUE 3HAHUSA B MHTEPECAaxX CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,



cOaaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeH cpenpl, IUIaHUPOBAHUS TIOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUM MJI OKpPY’KalIIeH Cpeabl, OCO3HAHHEM
TI00ATBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U IMyTEH WX PEIICHNUS;

8) apanTanusi K U3MEHSIIONIUMCH YCJIOBHSIM COLMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESTEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIMIO0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIUPOBATH
ONpENENECHUs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIH MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opMylIHpoBaTH U  MNpPeoOpa3OBbIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE W OTpULIATElbHbIC, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

e BBIBISATHL  MaTeMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (akTax, AaHHBIX, HAOIIOJEHUSAX U YTBEPKICHUSX,
npemjlaraTb  KpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
MIPOTHUBOPEUHNIL;

e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VWHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3AKJIFOUCHHH 110 aHAJIOTUH;



pa30bupath J0Ka3aTeIbCTBA MATEMAaTUIECKUX YTBEP)KICHUH (TIPsIMbIE B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIIOXKHBIC T0Ka3aTeIbCTBA
MaTeMaTh4ecknx (hakToB, BHICTpaWBaTh APTYMEHTAIMIO, MPUBOIUTH
IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY K ICHUS;
BBIOMpATh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BAapHAHTOB pEIICHHs, BBIOMpaTh Hawboyiee MOAXOMIIMUNA € YYETOM
CaMOCTOSTEILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble ucciieioBare/ibCKHue AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopMmynupoBaTh BOMPOCHI, (UKCUPYIOIIKME MPOTUBOpEUUE, MpolIemy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHYy HECIOKHbBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HUCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTU4YecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOIECCA, a TAKKE BBIABUTAThH
MPENOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOUHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpMAUUMU U HILTIOCTPUPOBATH
perraemMble 3aJayd  CXEeMaMH, JuarpaMMaMH, WHOW Tpapukod U ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMU MO KPUTEPHUSM, MPEITI0KEHHBIM
YUHUTENEM UIIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

BOCIIPUHUMATh W (QOPMYIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCJIOBHUSIMHU | TICJIIMH OOIIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10
XOJly peuIeHus 3a1a4l, KOMMEHTHPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0/ 0OCYKJEHHs 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
poOJIEMBI, perIaeMoi 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
pPELIEHHUs], COINOCTABIATh CBOM CYXKJICHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3inuuMe U CXOACTBO MO3MUIUH, B
KOPPEKTHOI Gopme popMyTHUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKEHUS;



e IMPEACTABIATH  PE3yJNbTAThl  PELICHUS  3aJayd,  DKCIICPUMEHTAa,
UCCIIEIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAIlMN 1 OCOOEHHOCTEHN ayIUTOPHH;

e IIOHMMAaThb M  WCHOJB30BATh  NPEUMYLIECTBA  KOMAHIHOM M
UHAMBUIYAJIbHON pabOThl MpU PEIIEHUU YUYEOHBIX MAaTEMaTHYECKUX
3az1ay;

e IPUHUMATH LIETb COBMECTHOM NE€ATENbHOCTH, INIAHUPOBATh OPraHU3ALNIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapyUBaThCA,
00Cy’KIaTh IPOLECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

e y4YacTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCyxaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTH€), BBINOJHATH CBOKO YAacCTh
pabOThl M1 KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTHUMH YJI€HAMU KOMaH/IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBIJIATH IUIaH, aITOPUTM PELICHMS 3aJadd (MM €ro
4acTb), BbIOUpaTh CHOCOO pEelIeHHs C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUaAHThI pEIIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHBIN HHTEJJIEKT:

e BJAJAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJIA IHpolecca u
pe3yibTaTa peleH!sl MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHTb KOPPEKTHMBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLECHMBATH COOTBETCTBUE pE€3yJbTaTa JNEATEIbHOCTH ITOCTABIECHHON LEIU
U YCIIOBUSIM, OOBSICHATD NPUYUHBI TOCTHKEHUS WM HEJOCTHKEHUS LIEIH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarOIIMICS TMOJYYUT CIICIYIOIIHNE
MIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BBIYUCICHUSA

BreinmonHaTh, coueras YCTHbIE U NMHCHbMEHHBIC MPUEMBI, apu(DMETHUYECKHE
JIEUCTBHS C PAlUOHAIBHBIMU YHCIIAMH.

HaxonuTh 3Ha4eHWS YUCIIOBBIX BBIPAKCHUI, MPUMEHSATH Pa3HOOOpa3HBIC
CIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.



[lepexoauTh OT oaHOM (HOPMBI 3alMKMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
JECATHUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHUBATH U YIIOPSAAOUYMBATH PAIMOHAIIBHBIC YUCIIA.

OKpyIJISTh Yucna.

BBINONHATh TPUKHUIKY U OLEHKY PE3YJIbTaTa BIYMCICHUMN, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHHWU. BBINOJIHATE AEUCTBHUS CO CTENEHSAMH C HATYpaJbHBIMU
ITOKA3aTEIISIMH.

[IpyuMeHATP  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4M, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLMOHAIBHOCTBIO BEIMYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJbTaThl PEUICHMS 3a4a4 ¢ Y4ETOM OTPAHMYCHHM, CBS3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, IPUMEHSTH
e€ B IIpoLiecce OCBOEHUS yUeOHOro MaTepuara.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHWM NPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAXKEHUS B MHOTOWIEH
MPUBEAECHUEM TIOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXEHHWE OJHOYWIEHA HA MHOTOWIEH W MHOTOYIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENSA, TIPYNNUPOBKU  ClIAraeMbiX,
npuMeHeHus: (POpMyJT COKPAILIEHHOTO YMHOKEHHS.

[IpumensTh npeodpa3oBaHUsl MHOTOWICHOB JJIsi PEUICHUS] Pa3Iu4HbIX 3a]a4
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIbHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsS C OJHOW IEPEMEHHOM, NMPUMEHSS NpPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sBisieTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEUHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpuMepbl Map 4YHUCElN, SBIAIOMIMXCS pPEIICHUEM JHUHEHHOTOo
YPaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YsSICh TpadUKOM, HPHUBOJAUTH HPUMEPHI PELICHUS
YPaBHEHUS.

Pemats cucremsl 1ByX JIMHEMHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH, B TOM
yucle rpaduyecKy.



CocraBnsaTe W pewmiaTh JMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33aJ]a4¥ MOJYyYEHHBIA PE3yJIbTaT.

DOyHKIMHA

N300paxkath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUIHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BPeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU M0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHUS W aHalu3a WHOOpMaIuH,
U3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TPadUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenuss B 8 kJiacce oOyYarolmIMiiCs TMOJMYYUT CIIECIYIOIIHUE
MPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HayajdbHBIE MPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
Yyucel JJisl CpaBHEHUsS, OKPYIJICHUS] U BBIYMCICHUH, N300pakaTh NEHUCTBUTEIIbHbBIC
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumensaTe moHATHE apudMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3YS TMPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUW, COJEPKAIIMX KBaJApaTHbIE KOPHU, HCHOJIb3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JECITHYHBIX
npobeit u crenieneit uucia 10.

AnredpanvyecKue BbIPpaKEeHUSA

[IpumMeHAT, NOHATHE CTENEHW C LEIbIM  TOKA3aTeJeM, BBINOJHATD
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKAIUX CTENEHH C LIETbIM OKa3aTeIeM.

BBITIONHATE TOXIECTBEHHBIE MPEoOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWJI ACUCTBUIN HAJ MHOTOUJICHAMH U alreOpandeCKuMu APOOSIMHU.

PacknanpiBaTh KBapaTHBINA TPEXUICH HA MHOKHUTEIH.

[IpuMeHsTh MpeoOpa30BaHMs BBIPAKESHUM JJISI PEIICHUS pa3IMYHbIX 3a7ad U3
MAaTEMATUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemiath JMHENHBIE, KBaJIpaTHbIE YPaBHEHUS U PaAllMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs TIEPEMEHHBIMH.

IIpoBoaUTE MpOCTENUIINE UCCIECAOBAHUSA YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUUeCKuX MpPeICTaBlIeHNH (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIU HMEET, TO CKOJbKO, U
npouee).



[lepexoauTh OT CiOBECHON (HOPMYJIMPOBKH 3adadyv K €€ anreOpanyeckoit
MOJIEIM C TIOMOIIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
UHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN Pe3yiIbTar.

[IpyMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WUIIOCTPALIUI0 MHOXKECTBA PpEIICHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[ToHumMaTh ¥ KCHONB30BATh (DYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNITh 3HaUYeHHE (YHKIUU O 3HAYEHUIO
apryMEeHTa, OIpeIeTsTh CBOWCTBA (DYHKIIUH MO €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX GYHKIUNA BUJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBON
dbyHkIuu 110 €€ rpadukKy.

K xoniy oOyuenus B 9 Kjacce 0Oydaromuiics TMOJYYUT CIEIYIONIUE
MpeAMETHBIE PE3YIIbTATHhI:

Yucsia v BIYMCIEHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BoimonHATh  apudMeTHYeCKue JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
codeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHATh BBIUHCICHUS C
UpparMoHaIbHBIMU YUCIaMHU.

Haxonute 3HaueHHWs CTENEHEW C MENbIMUA TOKAa3aTelisIMA W KOPHEH,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pPE3yjbTara
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMS U HEPABEHCTBA

Pemiath NuHEHHBIE W KBaJApaTHbIC YpPaBHEHMS, YpaBHEHHUsS, CBOJSIIHMECS K
HUM, TIPOCTEHIITNE APOOHO-pAIIMOHAIIbHBIE YPABHEHHSI.

Pemiath cuctemsl IBYX JIMHEMHBIX YpPAaBHEHUN C JABYMsI MEPEMEHHBIMU H
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBHIX OJTHO YPABHEHUE HE SBJISICTCS TUHECUHBIM.

Pemiath TeKkCTOBbIE 3ajauu  aJreOpamndeckuM CHoco0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIEIOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUUecKuX Mpe/ICTaBlIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHEHUMN PEILICHMS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pelIeHre HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alMCBHIBATH PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemiath  cuctemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEMIEHUN PA3IMYHBIX 33]1a4.



DyHKIMHA
Pacno3naBath (yHKUMH HM3y4eHHBIX BHUIOB. [loKka3biBaThb CXeMaTHUECKH

pacmoioKeHNEe Ha KOOPIWHATHOMN TUIOCKOCTH rpadukoB GyHKIUN BUaA: y = kx, y
=kx+b y=ki y=ax2 + bx + ¢ y=1x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0A()(PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (PYHKIIHIA.

Crtpouth M HU300paXkaTh CXEMATUYECKU IpaUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPAaTUYHBIX (YHKIUH O UX rpaduxam.

Pacnio3naBaTh kBagpaTHuHyio (QYHKIHUIO 10 (HOpMyIie, TPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peadbHON KU3HHU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOTPECCHU

Pacno3HaBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYI0 MPOTrPEcCCHH MpU
Pa3HbIX CIOCO0AX 3a7aHMsl.

BBINIONHATS  BBIYMCIEHHST C  HCIOJIb30BaHHEM (OpPMYJ nN-ro 4jeHa
apu(PMETUUECKON U T€OMETPUUECKON MPOrPeECCUil, CYMMBI IEPBBIX N YJIECHOB.

N300paxaTh WIEHbI IOCJIEIOBAaTENLHOCTY TOYKAMU Ha KOOPIHWHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IIOCIIEOBATENBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PeaIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iesioB H TeM undpoBbIe
Ne o/ P Konrpoabnbsie IIpakTHueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
1 Yucna u BeiuncieHus. PanimonanpHbIe 75 ) bubmuoreka [JOK
4yucna https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 2 1
AJIrEOpaIHeCKHe BIPRCHILA ! https:/m.edsoo.ru/7£415b90
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24
OOpAMHATH! 1 rpaduky. PyHKIHK https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
5 I1 000 6 1
OBTOPCHIUE H ODODIICHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
1 Yucna u Beluncnenus. Kpaaparaeie KOpHU 15 1 bubnnoreka HOK
https://m.edsoo.ru/7f417af8
) Uucna u Beruncnenus. CTeneHp ¢ UeabIM 7 bubnmoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BhIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnuorexa [JOK
5 15 1
ypaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBa. CUCTEMBI bubnnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af
bu6mmoreka [JOK
8 DyHKLHH. OCHOBHEIC NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
? PynKuun. ucnoseie dymHi 9 https://m.edsoo.ru/7{417af8
bu6mmorexa [IOK
1
10 [osTopenne 1 obodmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (itpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Uucna u Beruncienus. JlelcTBUTENbHEBIC 9 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHMs 1 HEPABEHCTBA. Y pABHEHUS C 14 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
4 v .H 16 1
paBHEHMs U HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f419d08
5 Dynximn 16 | bubnuoreka [IOK
https://m.edso00.ru/7f419d08
bubmnoreka IIOK
6 4 15 1
WCJIOBBIE MOCIIE0BATEIBHOCTH hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bubnmorexa LIOK
3HAHUH https://m.edsoo.ru/7419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» AnreOpa, 7 kinacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxknmonepHoe obuectBo «M3aarensctBo «lIpocBemenner»
 Anre6pa, 8 kiacce/ MakapsiueB FO.H., Munaiok H.I'., Hemkos K.W. u apyrue,
AxkmmonepHoe obuectBo «M3aarensctBo «lIpocBemenue»
 Anre6Opa, 9 knacc/ MakapsiueB FO.H., Munarok H.I'., Hemkos K.U. u apyrue,

AxknmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






