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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OIMOPHBIX KYPCOB OCHOBHOIO OOIIETO
oOpa3oBaHusA: OHA 00ECIeYnBAET U3YUYCHHE JAPYTUX TUCIUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKJIOB, €€ OCBOEGHHE HEOOXOAUMO ISt
POJOJIKEHUST 00pa30BaHuUs U B MMOBCETHEBHOM KU3HU. Pa3BuTue y oOyyaronmxcs
HAyYHBIX MPEACTABICHUN O TMPOUCXOKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, croco0e OTpakeHHs] MaTeMaTUYECKON HAYKOW SIBJICHUH U MPOIECCOB
B NpUPOJIE U OOIIECTBE, POJIU MaATEeMaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS,, HEOOXOIUMBIX JIJISl aAanTalli B COBPEMEHHOM IU(POBOM
obmectBe. M3ydyenume anreOpbl oOecreunMBaeT pa3BUTHE YMEHHUS HaOIIOJaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI U BBIBOJBI,
dbopmynupoBath yrBepxkaeHus. OcBoeHHE Kypca anredpbl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS OOYyYalolUXCsi: OHU UCHOJB3YIOT JACAYKTUBHBIE W
UHAYKTHUBHBIE pacCyXAeHUs, 0000IIeHNe U KOHKPETU3aINio, a0CTparupoBaHue u
aHanoruto. OOydenwe  anreOpe  mpearnosiaraeT  3HAYUTENIbHBIH  00BEM
CaMOCTOSITEIILHOM  JIESITEIbHOCTH  00YyYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISIETCS peaau3ainueil 1eaTeIbHOCTHOTO MPUHIUIA O0YUEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» mjii OCHOBHOTO
o01rero oo6pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEpPKATEeIbHO-METOIMYECKHE
muHu: «Yucna u BeIUKCICHUS», «ANTeOpandecKkrue BhIpRKECHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dyukuun». Kaxmas w3 3THUX coaepikaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHHUs Kypca, B3aUMOJEHCTBYS C
IpPYyTMMH €ro JUHHSAMU. B Xome u3ydeHuss y4eOHOTro Kypca OOydaromumcs
NPUXOJUTCS JIOTHUECKU PaCcCyXKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpammy yueOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pasjesiax
MaTEMaTUYECKOro 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YyUYaIOIUMHUCS
OCHOB  YHHMBEpCAJIBHOIO  MareMaTthyeckoro si3pika. ConepkaTenbHON |
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «AnreOpa» ABISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanue JuUHUM «Yuclia W BBIYUCICHHS» CIY>KAT OCHOBOW IS
JaNbHEHUIIEro U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y 00YyYaroUIUXCs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCA aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAalMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIAMHU, (POPMUPOBAHHEM



NpEe/ICTaBIeHU O JEHCTBUTEIHLHOM 4YHCJE. 3aBepIIeHHE OCBOEHUS YHCIIOBOM
JUHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandyeckux JIMHUN — « ANreOpandeckre BhIPaKESHUs»
U «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYyYaIOUTUXCS
MaTEMaTUYECKOro arrmapaTta, HeoOXOJMMOTO IJisi peHIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3aaad. Ha ypoBHe
OCHOBHOTO 001ero oOpa3oBaHus Y4YeOHBI MaTepuan TPYNIUPYETCS BOKPYT
paIMOHANIbHBIX BhIpaKeHHI. AnreOpa I1eMOHCTPUPYET 3HAYCHUE MaTEMaTHUKU KaK
A3pIKa JUISI TIOCTPOCHMSI MaTEMaTHYECKUX MOJIeNiel, OMHMCAaHHUs MPOLECCOB U
ABJIIGHUNA peanpHOr0o Mupa. B 3amaun oOydeHus anrebpe BXOISAT TakKke
JanbHeWIee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOTo, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOpPMATHKH, M OBJAJCHHE HaBBIKAMU
JIeAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY.

Copeprxanue pyHKIIMOHAIBHO-TparuecKoil TMHUK HAllEJICHO Ha MOJIyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIMUAX KaK BaKHEHIIeH MaTeMaTHYeCKOW MOJeiu
JUTSL OIIMCaHUSI M UCCIIeI0BaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B MPUPOIE
u obOmectBe. M3yuenune marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHUS UCTIONB30BATh Pa3InYHbIe BRIPA3UTENIbHBIE CPEICTBA S3bIKa MATEMATHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
Npe/ICTaBIEHUI O POJIM MaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AIUHN U KYJIbTYPBHI.

CornacHo yueOHOMY IlaHy B 7-9 Kiaccax u3y4aeTcss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIC pa3lieibl COAECpP>KaAHUSA:
«Yucrna u BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», «DYHKITUNY.

Ha usyuenne ydueO6HOro kKypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 4gaca (3 ygaca B Henmenmo), B 8 kiacce — 102 gaca (3 gaca B Henmenw), B 9
kiacce — 102 gaca (3 gaca B HEICIIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Yucnaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOM (OPMBI 3amHUCH
npobeit k apyroi. [loHsiTMe panuoOHANBHOIO 4YMCIA, 3aluCh, CpaBHEHUE,
VIOpSAIOYUBAHUE  palMOHANBHBIX uucen. Apudmernueckue JEUCTBUS €
palMOHAIbHBIMU YKcliaMU. PellleHne 3amad u3 peajibHOW MPAaKTUKW HAa 4acTH, Ha
pooHu.

CrereHb C HaTypaJibHBIM TIIOKa3aTeJeM: OIlpejelieHne, MNpeoOpa3oBaHue
BBIp@KEHU Ha OCHOBE ONpeJeNIeHus, 3anuch 0oibimux yncen. [IpouenTsl, 3anuch
NPOIIEHTOB B BHJIE€ JIpoOU U JpOOM B BHJIE MPOLEHTOB. TpU OCHOBHBIE 33aJlayd Ha
IPOLIEHTHI, pEIEHUE 3a7a4 U3 pPEajJbHON MPAKTUKHU.

[IpumMeHeHne TPU3HAKOB ACIUMOCTH, PAa3JI0KEHHE Ha  MHOKHUTEIH
HATypaAJIbHBIX YUCEN.

PeanpHpie  3aBUCMMOCTHM, B TOM  4YHCle T@psMas U oOparHas
IPOMOPUUOHATIBHOCTH.

AJire0panvecKne BbIPa:KeHU s

IlepeMeHHbBIE, YNCTOBOE 3HAUYCHHUE BBIPAKEHUS C NEpeMeHHOU. [JomycTrmbie
3Ha4YEeHUS NepeMeHHBIX. [IpencTaBienne 3aBUCUMOCTH MEX/1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeobpazoBanne OYKBEHHBIX BbIpRXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWwiIa NpeoOpa3oBaHUs CyMM U
IPOM3BEICHHM, PaBUIIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OpnHowieHbl U MHOrOowieHbl. CreneHb MHOroujieHa. CloKeHue, BhIYUTAHUE,
YMHOXEHHUE MHOro4JeHOB. DOpMylibl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBbl M KBaapar pa3HocTu. PopMmyna pa3HOCTH KBajaparoB. Paznoxenue
MHOTOUYJIEHOB Ha MHOYKUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IpaBujiia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JInHerHOE ypaBHEHHME C OJIHOM IEPEMEHHOM, YHUCJIO KOPHEW JIMHEHMHOIrO
YpaBHEHHUSI, pEILICHHE JIMHEWHBIX ypaBHEeHHI. (COCTaBlI€HHWE YpaBHEHHI IO
YCJIOBHIO 33J]a4u. PellieHne TeKCTOBBIX 3a71a4 C MTIOMOIIBIO YPaBHEHUIA.

JluneitHoe ypaBHEHUE C ABYMsI MEpEeMEHHbIMU U ero rpaduk. Cuctema ABYX
JUHEWHBIX YpaBHEHUUM C AByMs MEpEMEHHbIMU. PelieHue cucreM ypaBHEHUU
CIocoOOM TOJCTaHOBKHU. [lpumMepbl perieHus: TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YpPaBHEHMUII.

DOyHKUUMA



KoopaunaTta Touku Ha npsiMoil. YucnoBble TPOMEXKYTKU. PaccTosiHue Mexay
IBYMsI TOYKaMHU KOOPJIMHATHOUN MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AlGcuucca U opJauHaTa
TOYKHU Ha KOOPJIMHATHOM TuiockocTu. [IpumMepsl rpadukoB, 3ajaHHBIX (HopMyTIaMu.
Utenue rpadukoB peanbHbIX 3aBucumocted. Ilonatue Qynknuu. ['paduk
¢dbynkuu. Coiicta ¢yukuuit. Jlunerinas dyukius, e€ rpaduk. I'padux GyHkimn
y = [x|. I'padudeckoe perieHne TUHEWHBIX ypaBHEHHM M CHUCTEM JIMHEWHBIX
YpPaBHCHUU.

8 KIIACC

Yucjia 1 BBIYUCTCHUA

KBagparueiii kopeHb u3 uyucia. [loHsitTue 00 uWppalnMOHATIBLHOM YHCIIE.
JlecsTuunble TpUOTHKEHHsT UppaIlMOHaNbHBIX yucen. CBoicTBa apupMeTUIECKUX
KBaJIpaTHBIX KOPHEN U UX NMPUMEHEHUE K TPeoOpa30BaHUIO YUCITOBBIX BBIpAKEHUN
Y BBIYUCICHUSAM. [[elicCTBUTEIbHBIE YHCIIA.

Crenens ¢ uenbpIM NoKaszaTesneM u €€ cBorictBa. CTaHIapTHas 3alKCh YHUCIIA.
AJire0panvecKne BbIPa:KeHHU s

KBagpaTHblii  TpEXWIEH, pa3JIOKEHHE  KBAaJIpaTHOTO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOWCTBO aireOpanyeckoil apooOwu.
CnoxxeHue, BbIYMTAHHWE, YMHOXKEHHUE, JeJeHHe aireOpandyeckux JapoOei.
PanronanbHbie BRIpaXKEHHS M UX ITpeoOpa3oBaHue.

YpaBHeHUsI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyina KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUN, CBOASIINUXCS K JJUHEMHBIM M KBaJAPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHATILHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTalds YpaBHEHUN C ABYMs MEPEMEHHBIMH U CHUCTEM
JUHEWHBIX ypaBHEHUW C JABYMs IepeMeHHbIMH. lIpumepsl pemeHus cucreM
HEJIMHENHBIX YPABHEHUN C IBYMsSI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoMm.

HuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKUUMA

[lonstne @yukmuu. OOIacTh OINpeAeNieHUs W MHOXKECTBO 3HAaYEHUU
dbynkuu. CriocoOs! 3a1aHust GyHKIIHM.

I'paduk dynkmuu. Utenwe cBorcTB (GyHKIuMU 1o e€ rpaduky. Ilpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX peaTbHbIE TIPOIECCHI.



OyHKINK, ONMHUCHIBAOIINE TPSAMYIH0 H OOpaTHYI MPOTOPIMOHATHHBIC
3aBrcUMocCTH, uX rpaduku. Oynkunn y = x2, y = x3, y = \x, y=|x|. I'papudeckoe
pellieHre YpaBHEHUHN U CUCTEM ypaBHEHHIA.

9 KJIACC

Yucnaa v BBIYMCICHUA

PanvonanbHbie YKclia, UppaldoHaNIbHbIE YHCIAa, KOHEYHbIE U O€CKOHEUHBIE
JecsATUYHbIE 1poOu. MHOXKECTBO IeHCTBUTENIbHBIX YUCEIN, ACHCTBUTENIbHBIC YHCIIa
Kak OecKOHEYHbIe JAeCATHYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHON IPSIMOM.

CpaBHEHUE [I€WCTBUTENbHBIX YHCEN, apupMeTHYecKue JeWUCTBUA C
NENCTBUTEIILHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIErO0 MHPA, JIUTEIBHOCTh MPOLIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnuxEnHoe 3HaYCHHE BEIMYUHBI, TOUYHOCTh NpuOImkeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaTOB BEIYUCIICHHIA.

YpaBHeHUsI 1 HEPABEHCTBA

JluneriHOEe ypaBHEeHHE. PelieHue ypaBHEHUM, CBOASAIINXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl permieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-palliOHANBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3ajiay
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH M ero rpaduk. Pemenue cuctem AByx
JMHEWHBIX YPABHEHUM C ABYMS IEpEMEHHBIMU. Pellienne cucteM IByX ypaBHEHHI,
OJIHO M3 KOTOpPHIX JHMHEHOe, a Jpyroe — BTOpod cteneHu. ['paduueckas
UHTEpIpETALUs CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 anre0OpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOW. PemeHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoOW. KBaapaTHble HepaBeHCTBA.
['paduueckass wHTEpHnpeTands HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
EPEMEHHBIMHU.

DOyHKUUMA

KBagpartnuynas ¢ynkuus, e€ rpaduxk u cBoiictBa. [lapaGomna, KoOpIUHATHI
BEPIIMHBI TapaboIIbl, 0Ch CAMMETPUHU MapaboJIbI.

Ipaduxu pynxumit: v =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOWCTBA.

Yucs1oBbIE MOCTEI0BATEILHOCTH U IPOTPecCUm



[lonsiTHE YMCIIOBOM TMOCJENOBATENBHOCTU. 3aJaHUE IOCJEN0BATEIbHOCTH
peKkyppeHTHOI dhopmyon u popMyIioi #-To djieHa.

Apudmernyeckas U reomerpuueckas mporpeccur. @opMyibl 7-TO 4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTPECCUM, CYMMBI TIEPBBIX /1 YJIECHOB.

N3o0paxenne 4iIeHOB apu(PMETHUYECKONM M TeOMETPHUUYECKOW IPOTrpecCHit
TOYKAMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIA W 3KCIIOHEHUHAJIBHBIA POCT.
CioHbI€ IPOLICHTBHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IPOrpaMMbl Y4eOHOro Kypca
«Anrebpa» XapaKkTepu3ylTCs:

1) naTpuoTHYeCKOe BOCIIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHHMCKOM
MaTEMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTHYE€CKOW MIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJTHEHUIO 00SI3aHHOCTEHN Tpa)KIaHUHA U peaTn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTtBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE B PEIICHUU MPAKTUUYECKUX 3ajaad
MaTEMaTUYECKON HampaBlI€HHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTH4eCKOTrO
o0Opa3oBaHUs Ha TMPOTSHKEHUHM BCEHM JKM3HU I yCHEImHOW mpodeccruoHambHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM MHANBUIYATbHON TPACKTOPUU 00PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCThIO K 3MOLMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHWH, pacCyXIECHUU, YMEHUIO BHUJEThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI' O O3HAHMSA:

OpUEHTalMe B JIEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YETIOBEKA, MPUPOBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cdepbl 4YeI0BeHYeCKOi
JEeSTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH IJIsl Pa3BUTHUS LIMBUIM3ALINY,
OBJIaJICHUEM SI3bIKOM MaT€MaTUKH U MAaTeMaTUYECKOW KYJIbTYypOH Kak CpeiCTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TEebHOCTH;



6) ¢uzuyeckoe BocnUTaHHMe, (GOPMHPOBAHHE KYJILTYPbl 310POBbsSl U
IMOIMOHAJIBLHOIO 0JIArONMOJIy HS:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHYECKHE 3HAHWS B HHTEpecax CBOETro
3I0POBBS,  BEICHHUS  3JI0POBOTO  00pa3za  JKU3HU  (3I0POBOE  MHUTaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHW W OTIbIXa, peryisipHas dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHHUE MAaTeMaTUYCCKUX 3HAHUU IS pEeIIeHUs 3a7ad
B 00JIACTH COXPaHHOCTH OKPY)KAIOMIeW Cpeabl, IJIaHUPOBAHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEICTBUI ISl OKPY)KArOIIeH Ccpejbl, OCO3ZHAaHUEM
1I00aJBLHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U IyTeH UX pelieHus,;

8) apanTanmusi K U3MEHSIIONIUMCSH YCJOBHUSIM COIMAJIBLHOI ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHUE YYUThCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON IEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN U3 OTBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, IIOHIATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIIUTBI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYK  CHUTyaIllMl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
NpUHUMAaeMble peIleHnus U JeHCTBHS, (OpPMYJIUPOBATH U OICHUBATh PUCKU U
oCJIeICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

e BBIBIISTH U XapaKTEPU30BAThH CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOIICHHH MEXIY TMOHATHIMHU, (OPMYIUPOBATH
ONpeAeCHUs] TOHATHM, YCTAHABIMBATh CYHIECTBEHHBIM  IpPHU3HAK
KJaccupuKaIuyu, OCHOBaHUA Il OOOOIIEHUS W CPaBHEHHS, KPUTEPUU
MPOBOAUMOIO aHAJIN3a;

e BOCHpPHHUMATH, (GOPMYJIUPOBATH W  MPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacTHbIE U OOIIHe,
YCJIOBHBIE;



BBISIBJISITh ~ MaTE€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurss B (aKTax, aHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npenjaratb ~ KpUTepUM  JJI1  BBIABICHHUS ~ 3aKOHOMEpPHOCTEH |
IIPOTUBOPEUHNI;

JieNaTh BBIBOJBI C HMCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, IAEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUHN IO aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MATEMATHUECKUX YTBEPKIAECHUN (MpSAMbIE U OT
POTUBHOT0), MPOBOJIUTH CAMOCTOSTEIHFHO HECJOXKHBIE OKa3aTelbCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAaUBATH aAPTyYMEHTAIUIO, MPHUBOJIUTD
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CIOCOO pemieHus y4eOHOW 3aayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBHIOMpATh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejbcKue qeHCTBUSA:

MCIIOJIb30BaTh BOIMPOCHI KAK HCCIIECIOBATEILCKUA WHCTPYMEHT ITO3HAHHMSI,
(bopMyTUpOBaTh BOMPOCHI, (UKCHPYIONIHE MPOTHBOpEUYne, IMpolemy,
CaMOCTOSTCJILHO YCTaHABIMBAaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3UITUIO, MHCHHUE;

IPOBOAUTL IO CAMOCTOSITCIIBHO COCTaBJICHHOMY IUIAaHY HECIIOKHBIN
OKCIIEPUMEHT, HeOOJIBIIIoE HCCIIEI0BAHNE 10 YCTaHOBJICHUIO
O0COOEHHOCTEM MAaTeMaTUYECKOTO0 OO0BEKTa, 3aBHCHUMOCTEHl OOBEKTOB
MEXTy COOOM;

CaMOCTOSATEIBLHO (POpMYJIMPOBATH OOOOIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM
NPOBEIEHHOTO HAOIOACHUS, WCCICAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
HOJIYYCHHBIX PE3YJIbTAaTOB, BRIBOJIOB U 000OIIICHHIA;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOIECCa, a TAKKE BBIJIBUTATH
IPEJIITOIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PaboTa ¢ nundpopmaunmeii:

BBISIBJISITh HEJAOCTATOYHOCTh M HW30BITOYHOCTh HWH(OPMAIUH, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3HPOBATh W HHTEPIPETUPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IIpeICTaBICHUS;

BbIOMpaTh (QopMy TIpeacTaBlieHHs WHGOPMAIMM W HMIUTIOCTPUPOBATH
pelracMble 3aJlayd  CXeMaMH, JuarpaMMaMH, WHOW Tpapukod u HX
KOMOMHAIIASIMU,

OIICHMBAaTh HAJAEKHOCTh WH(OOPMAIUU TI0 KPHTEPHUSAM, IPEII0OKCHHBIM
YUHTEIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKkaTHBHBIE YHMBepcaJibHbIe YUyeOHble 1eiCTBUA:



BOCIpUHMMATh H  (DOpMYyIUpOBaTh CYXIEHHUS B COOTBETCTBHUHU C
YCIIOBUSIMH M LIEJISIMH OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS T10
X0y pelIeHus 3a/la4yi, KOMMEHTUPOBATH MOJYYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1ae€MON TEMBI,
poOJIeMbl, perraeMoi 3aaun, BEICKAa3bIBaTh HJI€H, HAIICJICHHBIE HA MOUCK
pEIIeHHs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3jiMuuMe U CXOJACTBO IO3MIINH, B
KOppeKTHOU (hopme hOopMyITHpOBATh PA3HOTIIACHS, CBOM BO3PAXKEHUS;
NOPENCTAaBIATh  pe3yJbTaThl  pEIIeHHs  3aJadd,  JIKCIEPUMEHTAa,
UCCJIEIOBaHUsA,  TPOEKTa,  CaMOCTOSTEIbHO  BbIOMpaTh  dopmar
BBICTYIUJICHUS C YU4ETOM 3aJ1a4 MPE3eHTAIIMN 1 0COOCHHOCTEN ayIUTOPHH;
NOHMMAaTh W HUCIIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYaTbHON paOOThl MpU pEeHIeHUH YYeOHBIX MaTeMaTHYEeCKUX
3ajay;

NPUHUMATH 1I€JIb COBMECTHOM JESATEIbHOCTHU, MJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThl, paclpeaeNiarTb BHUAb paldOT, JIOrOBapUBATHCH,
o0CyXJ1aTh TIPOLIECC U PE3YNIbTAT PabOThI, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOeH;

y4acTBOBaTh B TPYNNOBBIX ¢opMmax paborel (oOcyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpMbl W JPYTU€), BBINOIHATH CBOIO YacThb
paboThl M KOOPJAUHUPOBATH CBOM JICUCTBHS C APYTMMH YEHAMU KOMAaHIbI,
OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM peIIeHUs 3a1ayu (WIH ero
4acTh), BIOUpaATh CMOCOO pEelIeHHs C y4ETOM HMEIOIIHMXCS PEecypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUM ¢ y4ETOM HOBOI MH(POPMAIIHH.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTEJIEKT:

BIaJIeTh CIMOCOOAMHM  CaMOINIPOBEPKH, CaMOKOHTpPOJIS Ipoliecca H
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

NpeIBUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh TPH pPEIICHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTH Ha OCHOBE HOBBIX
00CTOSITENIBCTB, HAMIEHHBIX OLIUOOK, BHISBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE Pe3yJibTaTa ACSATEIBHOCTU MOCTABICHHON IIENIH
U YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIH HEJOCTHXKEHUS eI,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.



INPEJMETHBIE PE3YJIbTATBI

K xoHmy oOyueHuss B 7 KJjacce OOYYAIOIIHMICS TOJYYUT CICAYIOIIHE
IpEIMETHBIE PE3YIIbTATHI:

Yuciaa 1 BBIYUCIEHUS

BrInonHATh, coueTas YCTHbIE W INMHChbMEHHBIE TNPUEMBI, apu(MeTHUYecKHe
NEUCTBUS C pallMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAKECHUH, MPUMEHSATH pPa3zHOOOpa3HbIC
criocoObl ¥ MPHUEMBI BBIUYMCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUMU, COACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHU.

[lepexonuth OT OgHOM (OPMBI 3alUCH YUCEN K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYH) B JCCATUYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YHOPSAOUYMBATH PAIMOHAIBHBIE YUCIIA.

OKpyrasaTh yucia.

BBINOJIHATE TPUKUAKY U OLIEHKY pe3yIbTaTa BHIYMCICHUH, OLICHKY 3HAYCHUN
YUCJIOBBIX BbIPAKCHUN. BBIMONHATH AEHCTBUS CO CTENEHAMHU C HATypaJibHBIMHU
TIOKa3aTeIISIMH.

[IpuMeHAT,  OpU3HAKM  JEIMMOCTH,  Pa3j0KEHHWE HAa  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

Pemiate npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJINYUH, MPONOPIMOHATIBHOCTHIO BEJIMYMH, MPOLEHTAMU, HWHTEPIPETUPOBATH
pe3yJbTaThl PElICHUs 3a7ad ¢ YYETOM OTpaHUYEHHUM, CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyeckue BbIPasKeHUA

Hcrnons3oBaTh anreOpanvyecKyrd TEPMUHOJIOTHIO U CHUMBOJIHUKY, NMPUMEHSTH
e€ B mpoIiecce 0CBOSHUS Y4eOHOTO MaTepurara.

HaxonuTh 3HaueHuss OYKBEHHBIX BBIPAKEHUW TNPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHATh  mpeoOpa3oBaHUs — IIEJIOTO  BBIPAXEHHWS B MHOTOWICH
IPUBEICHUEM TIOJIO0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbIMOJIHATE yMHOXK€HHE OJHOWICHAa HAa MHOTOWIEH W MHOrO4IeHa Ha
MHOT'OUJICH, TPUMEHATH (hOPMYJIBI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcyliecTBISATh PaA3JIOKEHUE MHOTOUJICHOB HAa MHOMXKHUTEIUM C IOMOIIBIO
BBIHECEHMsI 3a CKOOKM OOINEro MHOXHUTENS, TPYNIUPOBKH  CllaraeMbiX,
npuMeHeHHs (HOPMYJI COKPAIIEHHOTO YMHOKECHHUS.

[TpuMeHsTh MPpeoOpa30BaHUsI MHOTOWICHOB ISl PEIICHUS PA3IUYHBIX 3a7ad
U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEN C HATypaJIbHBIMU IOKa3aTEIsIMHU IS
nmpeoOpa3oBaHus BEIPAKESHUM.



YpaBHeHUs1 1 HEPABEHCTBA

Pemraty nMHEHBIE ypaBHEHUS C OJHOW IMEPEMEHHOWN, NMPHUMEHSS IpaBuia
nepexoqa OT UCXOJHOTO YPaBHEHUS K paBHOCUIbHOMY emy. [IpoBepsTh, sBiIseTCS
JI YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduyeckre METObI IPHU PEIICHUH JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonOupaTes mnpuMepsl Map YMCEN, SBISIONIMXCA PEHICHHEM JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHWHOTO YpaBHEHUS C
IBYMsI TEPEMEHHBIMHU, TMOJB3YyACh TpaduKOM, TPHUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemrath cuctemsl IByX JIMHEHMHBIX YPaBHEHUN C IBYMs NIEPEMEHHBIMH, B TOM
quclie rpaguiecku.

CocraBiAiTb M pelIaTh JHUHEHMHOE YpAaBHEHHE WM CHUCTEMY JIMHEHMHBIX
YpaBHEHH TI0 YCIOBHMIO 33Jayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJTYyYECHHBIN pe3yJIbTaT.

DOyHKUUA

N300paxkaTh Ha KOOPAUHATHON MPSIMOI TOUKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KU, NHTEPBAJIbI, 3alIUCHIBATh YHCIIOBBIE IPOMEKYTKH Ha
anredpanvyeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIWHATAM,
CTpOoUTh rpaduku TuHEeHHBIX GyHKIUHA. CTpouTh rpaduk GyHKIUHU y = |X|.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSHHE, I€HA, KOJMYECTBO, CTOHUMOCTD,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00BEM padOTHI.

HaxoauTe 3HaueHue QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeAcTaBICHHUs W aHalM3a WHOOpMAaIH,
U3BJIEKATh U UHTEPIPETHUPOBATH HHPOPMAIIHMIO U3 TPa(UKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 Kjacce o0Oyd4arouIuiicss MOJYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucaa v BHIYMCICHUA

Hcnonp30BaTh HayaJdbHbIE MPEICTABICHHS O MHOXECTBE JIEMCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJIICHUSI U BBIUMCICHUHN, N300paxaTh JI€MCTBUTEIbHbIE
yycia TOYKaMU Ha KOOPAMHATHOM MPSIMOM.

[IpumeHsTs MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAHUTh
KBaJIpaTHbIE KOPHU, HCIIOJB3Ysl MPU HEOOXOAMUMOCTH KAJNbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEPXKAUIUX KBaJApPAaTHBIE KOPHH, HCIHOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YKCET C MOMOIIBIO JAECATUYHBIX
npo0eii u creneHelt yucna 10.

AJredpandeckne BbIpaKeHU s

[IpuMeHsATh TOHSTHE CTENEeHM C IeJIbIM I[OKa3aTelieM, BBIOJIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COAEPKAIINX CTENEHHU C IEIbIM MTOKa3aTelIeM.

BBINIOJIHATH TOKJIECTBEHHBIE MPEoOpa30BaHUs PALMOHATBHBIX BBIPAKECHUM
Ha OCHOBE IpaBWJI ICUCTBUI Ha/Jl MHOTOYWIEHAMH U alredpandyecKuMu ApoosiMu.

PackiianpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHus BEIPAXKEHUM ISl PEIICHUs PA3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MTPEMETOB, U3 peaJbHOM NMPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pematps nuHeliHble, KBaJpaTHbIE YpaBHEHUS W palMOHAJIbHbIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHHUH C ABYMs TIEPEMEHHBIMH.

[IpoBoauTh MpocTeiiiiine UcCaeA0BaHMs YPaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpaduuecKkux mpeacTaBieHnuid (YyCTaHaBIUBAaTh, UMEET
JU ypaBHEHUE WM CUCTEMa YPaBHEHUUN pEIICHUs, €Clid UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT clOBeCHON (GOPMYITHPOBKH 3amauu K €€ anreOpanveckoit
MOJIETM C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WJIM CHUCTEMBbl YypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a[a4M MOTYYEHHBIN pe3yibTarT.

[IpyuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIS CpPaBHEHHUs, OIICHKH,
pemarh JMHEHHbIE HEpaBeHCTBA C OJHOM MEPEeMEHHOM M HMX CUCTEMBI, JaBaTh
rpauyuecKky0 WILIIOCTPALMIO MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIMONB30BaTh (DYHKIIMOHAJIbHBIC MOHSATHUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), ONpENesITh 3HaueHHe (QYHKIHMH IO 3HAYCHHIO
aprymMeHTa, OrpeeNiaTh CBOMCTBA (PYHKIIMU 10 €€ rpaduKy.

Ctpoutsb rpaduku djaeMeHTapHbIX GYHKIIUN BUJIA:

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

K xoHiy oOyueHuss B 9 kjacce o0Oydarouiuiicss MOJYYHUT CIIETYIOIINE
NPEIMETHBIE PEe3yIbTaThI:

Yucaa v BHIYMCICHUA

CpaBHUBATH U YIOPSIOYUBATH PALIMOHAIILHBIE U UPPAIMOHAIIbHBIE YHCTIA.

BoimonHaTh  apudmeTHdyeckue JEeWCTBUS C palMOHAIBHBIMU YHUCJIaMH,
couerass YCTHbIE M TUCHBMEHHbBIE TPUEMBI, BBITIOJHATH BBIYKMCICHUS C
UppalMOHAIBHBIMUA YUCIIAMH.



HaxonuTe 3HaueHUs cTeneHed C IEeNbIMH TOKa3aTelsIMU MU KOPHEH,
BBIYHCIISIT 3HAYEHUS] YUCIOBBIX BBIPAKEHHUI.

OKpyrJisiTh JI€MCTBUTENBHBIE YHUCJA, BBINOJIHATh MPUKHUIKY PE3yibTaTa
BBIYKCIICHUH, OLIEHKY YMCJIOBBIX BBIPAYKEHHIA.

YpaBHeHUsI 1 HEPABEHCTBA

Pemiate nuHEHBIE W KBAaJpaTHbIE YPaBHEHUS, YPaBHEHHUS, CBOISIIHECS K
HUM, TIPOCTEHIIINE IPOOHO-pallMOHATBHBIE YPABHEHUSI.

Pemate cucteMbl BYX JIMHEWHBIX YpPAaBHEHUM C ABYMSI NEPEMEHHBIMU H
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHEHWHBIM.

Pemate TeKCTOBBIE 3ajauyM aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C IBYMSI IEPEMEHHBIMHU.

[IpoBOANTE MpOCTEHIINE UCCIIEIOBAHNS YPAaBHEHH U CUCTEM ypaBHEHUM, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKkux mpeacTaBieHnuil (YyCTaHaBIUBAaTh, UMEET
Y YpaBHEHUE WIM CHCTEMA YpAaBHEHUHN PELICHUS, €CIU HMEET, TO CKOJIBKO, W
nmpouee).

PemaTte nuHeliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YHMCJIOBOM NPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JTMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIINE KBAaJgpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPaBEHCTB HA YUCJIOBOU MPSIMOi1, 3alMChIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUN PA3JIMYHbIX 3a]1a4.

DOyHKUUMA

PacrioznaBath GyHKIMM HW3y4eHHBIX BUIOB. [loka3plBaTh CXeMaTHYECKH

pacroIoKeHne Ha KOOPAWHATHOW TUIOCKOCTH rpaduKoB QYHKIMA BUOA: V = kX,
=hx+b y=kik y=ax2 +bx +c¢ y=2x3 y=1\x y = |x|, B 3aBUCHMOCTH OT
3HaYeHHUIH KOA((OUIIMEHTOB, ONMUCHIBATH CBOMCTBA ()YHKIIHIA.

Ctpoutb u H300pakaTh CXeMaTHUYECKH TpapUKU KBaJIPATUUYHBIX (DYHKIIHM,
OIMMCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUHI 1O UX Tpadukam.

PacrioznaBaTh kBajpaTHyHyro QyHKIHIO 10 (popmysie, MIPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUNA U3 peabHOU KU3HU, GU3HKHU, TEOMETPHH.

YucsioBble MOCI€10BATETbLHOCTH U MPOrpeccuu

PacrioznaBaTh apudmeTHUecKyr0 M TE€OMETPHUYECKYI0 TNPOrpeccud IMpHu
pa3HbIX croco0ax 3aaHusl.

BbInoyIHATS  BBIYHMCIIEHUS C  HCIOJb30BaHHEM (opMyl n-ro ujeHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI IEPBBIX N YJICHOB.

N300paxkath wieHBbl MOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOMU
TUIOCKOCTH.



Pematpe 3agaun, cBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIHLHOCTIMH, B TOM
qHClie 3a/la4yd U3 peallbHOM JKU3HU (C UCIMOJIb30BAaHUEM KaJbKYJISATOpa, IIUGPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna v BerurciieHus. PalioHanpHbIe )5 | bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AJIrCOpaHIECKHE BEIPDKCHHA 27 ! https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 Y PaBHCHH! H HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
. 24 1
4 Koopmmatst u rpaguicu. Dynicin https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
> losToperne 1 0Gobmene 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102 5 0




8 KUIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Uucna u Beruncienus. KBagparHeie KOpHU 15 hitps://m.edsoo.rw/7841 7afg
) Uucna u Berarciienus. CTeneHb ¢ MeNIbIM 7 bubmuorexa [JOK
[OKa3areyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPAKECHHS. 5 | bu6mmoreka [JOK
KBanparssiii TpEX4IIEH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPAKEHHS. L5 1 bu6mmoreka [JOK
Anrebpandeckast ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBajpaTHbie bubmmoreka [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI bubmmoreka [JOK
6 . 13
YPaBHEHUH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
. 1
7 VYpaBHeHHUs U HepaBeHCTBA. HepaBeHncTBa 12 hitps-//m.cdsoo.rw/7f41 7afg
bubmuoreka [JOK
8 PynKuuK. OCHOBHEIE NOHATHA > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
? Dynxumn. Tucnossie GyrKimn ? https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
1
10 losTopenne 1 0boOmerHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 5 0




9 KUIIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoububie | IlpakTuyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Uucna u Beruucienus. JleicTBuTenbHbIC 9 bubmmoreka [JOK
quclia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOM NEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 | bubmmoreka [JOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
.H 1 1
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 hitps-//m.edsoo.rw/7419d08
bubmuorexa [JOK
> Oynxunn 16 ! https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
6 Yucnossle OCIEI0BATEILHOCTH 15 1 hitps://m.edsoo.ru/7£419d08
. [ToBTOpeHue, 00600IIeHNE, CHCTEMATH3AIUS 18 1 bubmmoreka [JOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Anre6pa, 9 xinacc/ MakapsiueB FO.H., Munntox H.I'., Hemmkos K.U. u
npyrue, AkiuonepHoe o0mectBo «M3aatenbctBo «IIpocBemenne»

» AnreGpa, 8 kiacc/ MakapsiueB FO.H., Munntox H.I'., Hemmkos K.U. u
apyrue, AximonepHoe obmiectBo «M3narensctBo «IIpocBemnienne»

* Martemaruka. Anre0pa: 7-i1 kimacc: 0a30BbIi YPOBEHbB: yUeOHHUK, 7 Kiacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
Tensaxosckoro C.A., AkimonepHoe oduiectBo «M3mnarenscTBo
«IIpocBemieHune»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

KontponbHubie pabotel. Anredpa -7. Aptop: JI.A. Anekcanaposa. M.:
MmuemosuHa, 2013 2.

CamocTosTenbHbie pa0oThl. Anredpa -7. Aptop: JI.A. Anekcanaposa. M.:
MmuemosuHa, 2013 3.

Metoauueckoe nocooue: U. U. 3ybapeBa, A.I'. MopakoBuu 8, KHUTA JIs
yuurens/-M.: Maemo3uHa, - 2013 4. JI.A. Anekcanaposa.

Anre6pa — 9. Konrponbusie padbotsl. [log penakuueit A.I'. MopakoBuya. M.:
Muemo3suna, 2014. 5. JI.A. Anekcanaposa.

Anrebpa — 9. Camoctosrenbubie padotsl. [lon penakuueit A.I'. Mopakosuuya.
M.: Muemo3suna, 2014.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
e Poccuiickas snekrponHas mkosa (https://resh.edu.ru/);
e OOpa3oBartebHbIN OPTAT HA 6a3€ MHTEPAKTUBHOM TIATHOPMBI 115
oOyuenus nerei (https://uchi.ru)



